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SPORTINNOAUTOMOBI LI O BMW325CUP PASI PRI EGI NI MO J
MODELIAVIMAS

Tomas Liutkus

Lietuvos inginerijos kolegija

Anotacija

Norint DXertinti automobilio reakcijN DZjam pateikta
metodi ka ir parametrai. Gi s dar bas atliktas siekiant
BMW325Cup k|l akapadasedpoosportiniams automobiliams, kuri
judadjimui DZakN keiliant vagiuokl s geometrijN bei ki
tdkmads dinami kos ( CFD) apnraileikzian & sk uprri oojse knteitjuo sn upslt oatt aosm abse
j aga Rezultatai patvirtina modelio validumN bei numa-t

REI KGMI NI Al .@@DbGHdANhaminis pasipriedginimas, pasi pr |
automobili O dinamika

j vadas

Simuliacijos automobili O industrijoje ir aut or
tobulini mui ir vystymui . Norint numat yt.i aut omol
sumodeliuoti tokius atoveiksmius naudojant mokslinigisti mai s pagr DAt as judaj i mc
automobilio parametrus. Kai kurie parametr ai yra

DX airis testai i X ]
Vienas pagri ndi wartdt, moddlidotsanu@,0 mobdi il mto g e bbéijjo mN a

perduodamWNragapadNi prieginimo jadga. Ji susiddro ig
pasipriedginimas riedajimui, trintis tarp besisuka
kelio nuolydis. Tikslus prasiipamiegi aNImog onmids |y rsa aiut
vertinimui bei kitO modeli O validacijai

Riedajimo testas, norint nustatyti automobilio
pati ki mas met odas nustatyt:i aerodinaminio bei p
mat avi mO duomenys vyra adawgiogmari dsi rf uynrkgmlygoriat akirkeoi
fitting) , ko pasekoje panaudojamas Al east s (@AERII263 i met
2010)

|l gskyrus aerodinaminio pasiprieginimo koeficie
gal i mybi O naudotis vajo tunel i i ComputatiokaFua Dynankicy s| i O
toliau-CF D) model i avi mo metodas Giuo atveju, pasitel
simuliuojamas 3D automobilio modeli s, ko pasakoje
jaga, bei i gskirilamiuol me fsiukiue ntNaip,a sk priie gyiai mo mo

Tyrimotikslas: s u k ur t i BMW325Cup klasas sportiniams aut
model DZ

Tyrimo ugdavini ai

1. Atl ikt os mokslinas literatiros pagrindu, n t
rieddjimui jadgdO dedamNsi as:;

2. Naudoj ant riedajimo testo met odi KN nustatyt
pasiprieginimo judadjimui jagO dedamOj O koeficient
3. Sukurti BMW325 Cup klasds sportini O automobi
CFD analiznhn aerodinaminio pasiprieginimo jagO ver

Pasiprieg i mas automobilio greitajimui irojo
Aut omobi l i greitajant, vei kia opozicinas jag
Todal dalis varomosios jagos yra sunau(20al) wmkoa DX e

jAgos yra keli O rigioO, tai

i n
i u

- aerodinaminis pasiprieginimas;

- pasiprieginimas riedajimui;

- trintis besisukanliose automobilio detal adase;
- Dkalnas veiksnys;

- vajo pasiprieginimas;

Bendr ai vadisames kglichagkoogsomisufgl.i roadload$ i r skai |l i uoj amos



"0 0 o © 1)

| i & 1T Aerodinaminis; paisPpsiegi egmas @®as 1 1jikadajdisml
pasiprieginimas
Esant | ygiam, nuolydgio neturinliam kelio prof
Aerodinaminis pasiprieginimas

Oro takma aplink automobil DZyra oababmgiuadaasi pg

buvo sukurtas pusismpi ri ni s model i s, kuri s |l ei dgia apska
(priimant, (Ktpgoo6h ara vaj o)
O -"0 0V 2

| i@iAerodinamini o pasi;@iAuetgo nmoi briol ikoo epfriice kefrin@Gess pr o
tankis

KoeficientasCp nustatomas empiriniais metoddisv ajo tunelyje arba apska
riedajimo testN. Kadangi automobilio dydis daro
automobilio pasipriegiphioma ¢iaojyeb afso rymual anjues aikgrnmeoisg |
oro sl agi spadtaebbpdotgisa@rbadi nami ni s pasipriegini mas
kas par odo, kad vagiuoj ant di del i wu greiliu di d¢
pasipriegini mN.

Pasiprieginimas riedaji mui

Esant magam greiliui, vagiuoj ant asfaltuota d.
pasiprieginimo dedamoji. Standartiniuose, | engvuo
aerodinaminis pasipr ia gpiansiinparsi et gai mpi am od oj néi gnau opj aasnil e k L

Literatlroje DXZardijami bent septyni (Gikebplesni ai
2021)

- Energijos nuostoliai dal padangos goninas sien
- Energijos nuostoliai dal padangos protektoriau
- Trintis padangos kontaktiniame plote;
- Padangos praslydimas igilginaje bei goninaje k
- Kelio dangos deformacijos;
- Oro pasiprieginimas padangos viduje bei i gor aj
- Kelio dangos nelygumai;
Apskailiuojant pasiprieginimN riedjimuirjr naud
atsigvelgiama DZvisO ratd vertikali N apkrovN, o 't
Yra keli wveiksniai, kurie gali gan efektyviai K
ir vidinis sléagis. Kylant temperatirai, pasiprieg
statigkas:
120 — — 100 0.4
R
115 Temperature Rise | .;_— EYB?' ~
o by ‘Q‘E - |~ Sand _
5 e § £ L e0x®
£ E ool -//
£ L
Thre Drag 20 E " . Medium Hard Soil
| | | | | | 0 l _"—Cw
20 40 =] 80 100 120 0 10 20 30 40
Miles Run at Maintained Inflation Inflation Pressure (psi)
lpafPadangos pasiprie 2paPasiprieginimo ri
pri klausomyba nuo | priklausomyba nuo pact
(Gill espi e, 202 skirtingo( Qiell li s pliae

Kintanispadangos vidinis rsdditiekgN lgied gkt Nr Ptaisi prekgir
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priklausomai nuo kelio dangos (2 pav).

Nor s, dal paprastumo, dagnai pasi prieginimas
real ybaje, jis yra tiesiogiai prlklaus,omas nuo _
deformacijos dagnis. Dal dspeoaitfi su®i gumdssmi gang®
kur kas didesnDZpaS|prieginiAmoﬂ riedajimui koefici

Dal didelio kiekio dedamOj O, teedapgmuiylmek i bt

unkus wugdavinys, todal nustatomo koeficiento ti

utinkama, kad pa3|pr|eginimas riedajimui yra pri

0 — (3)
| i@:ipasipriedginimo riedajimui jaga

Nuostoliai besi sukanl|l i ose dﬂetalése

Dar viena pasiprieginimo rlgis susidaro ig Vi s
nuostol i O. Literatlroje ¢i pasi jpRoirdRg i nkiandoa nrgli g ivsa gn
magu greiliu pasiprieginimas yra gan tolygus, tal
nuo ¢(Predaktialg2010)

Y Y YU 4
| iA:ipavaros nuostol i aY Uiepsaavnar orsa gnaumo sgtroeliilaiuisu pr i |

Verta paminati, jog literatiroje koeficientai
di skutuojama dal ip@vaereokgmasstobliyai aratapasipriedg
J1263 standartas koeficientus nusako Kaip * bei pagymi, jog tai padang
nuostoliai, taip pat nur odoma ir(SA§E01263r2iOIOI:rawe$tomyba
al . koeficientus igskiriaid aridp kapaattasis yia ariklpusomaschuwon g O

gredloj obei turi temper at(d®ps Thoiakcigj asnef aletost e Ok
irBD.

Met odi na dali s

Si ekiant nustatyt:i aut omobil DZ vei ki anlias pasi
Vienas | abiausiai paplitusi ® bandy mOi Goastdommtesii | i O
kuispadeda nustatyt.i aou t joamgitoi | pi aos kaog iep rg aelgiinma mv e r t
efektyvumN. Be pasiprieginimo riedajimui, jis nau

ir puikiai koreliuoja s u(Addersem@0isNesarst galinylzeuattaniolslio i g v
aerodinaminio pasipriegitmismduln@asti atryetail ybdj attidnealk

t &k mad s dang.aaompktatisnal fluid dynamics, toliduCFD) model DZ Aut omobi |l i O
yra vienas ig pagrindi nvystD#meonkiirO @puttiomiodaVii mo d
automobilio kompiuterinio dizaino modeliar(gl. i computeraided design, toliai CAD) simuliuojamas
virtual i ame vajo tunelyj e, i g gaut O rezultatO v
naudoj amas tiek atskirO det gRaiel2019i ek pilno model

Riedajimo testo metodika

Atliekaatt aneshiN,i s Dzi bagaja iki numatyt o, st
atjungiama transmisija ir automobiliui |l ei dgi ama
tik veikiamas paerpdlBgmnnmopapsalngplregelgnlnnnomor|edaj
besisukanli O detali O nuostoli O, i ki k ol sustoja i

gaunamas ne|glamasfjpéag]aesr;ttatsdarmt ig | @ wmntkantroduiNIgtbZo mat ¢
dasniu. Papil domaiv ajad ugrjeaintii pairrankertyrpatii s, kel i o

sl agi s. Turint giuos parodymus galima nustatyt]
paklaidas, testagal i ekamas | ai k a(@BCETs2006u st at yt O s NI ygoO
- Bandymai atliekami saugioje, ugdarytoje zonoj
- Turi biti vagiuojama tik tiesiai, nekeiliant
- Testas vykdomas dvejomis kryptimis, vagiuojar
- ldealiu atveju vagiuojama VviiBgna krypti mi bent
- Testui prasidajus, sankaba turi I i kti Dani nt a
sujungta su varikliu;
- Esant per trumpai tiesiajai, kurios atkarpo]
atkarpomis, pasirenkant norimN greili® diapazonN;
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- Kadangi bandymuose naudojamas sportinis automobilis, jis turi atitikti savo klasei keliamus
techninius reikalavimu@BaTCC, 2024)

- Langai turi bilti wugdaryti;

- Padangos naudojamos, tokios, kaip numatyta techniniuose reikalavimuose, naudotos,
pravagiavusi osi\iedut i20i0ok mji Isttl dmd spadangoms;

- Oro sNlygos: @mACt emdmargat isrammsh2 vajas ne dau
kryptis;

- Greitis: bandymas prasideda nuo 160km/h, kadangi toks buvo automobilio vidutinis greitis 2023m.
BaTCC organi zuojamose vargybose;

- Bandymo rezultatams DZ agyt i,kuiautordobijiofANkandlaiso me n C

DZ ago greitDZ bandymo atlikimo | ai kN bei aksel ero
- Prieg bandy mN kalibeubjkripaangia | j uDZiaknlgioasi gami nt oj o nu
- Duomenys Dz agyt.i 25Hz dadgni u, GPS pagal ba,

greitis DZagomas tik kaip sveikas skaillius ir giu
Atl i kus bandymus, gaunama daug neapdorotO duon

netinkamus DZagus. Giuo atveju netinkami DZ agai

- Absoliutus nuolydis < 0.01 rad;

- Absoliutus vairo pasukimo kampas < 10°;

- Absoliutus goninis pagreitis > 0.15g¢g;

- Akseleratorius ir stabdis = 0;

- Variklio8GI ki ai <

lgfiltravus neti nkamus rodmeni s, tol i mesnius v
kiekv s DZagas atspindimas | aiko ir greilio sl
taip pat ga mtarnNj DBaMNinyt ognaol i dréas npDZi taap skkya |

a

A

gi ni mo JagN Kiekvieno bandymo duomeni s
a

S

t

e

— -

i koma ckveadroat ToAi dwn&apskai | i uoj amas arit
ir variacijos koeficientas. Jei wvariaci
vidurkDZir standarti nDZ nu oakmetanpi Zulkaiaie k vi e
ficientai yra nukrypn dviem i(CECEB2085) au st
|l gskaidytas daugianaris |l eidgia gauti nori mus |
- w, tai aerodinaminio pasiipaiegreimosi g(grgka
- O®® pasipriegini magretsédaji Munkicgi &i gk a,
Nustalius galutinius koeficientus, gal i ma pasi
keiliant automobilio aerodinaminius el ementus Ve
real ybéj e, priklausomame mtuoo epfrd kdtaa ,0 kaierrtoad i inra mi enri toi
pasi prieginimo riedajimui jagai
CFD modeliavimo metodika
Skysli O t&kméas ndaiundaonjiak orsu nmeordienliiuss met odus bl ser
patei kti, kaip keyrerd& Qastilia,r202a)uT Ok e hgaaa Ni z(Ratcliffa,r i ke
2019)
CAD modeli o paruodgi mas;
l ganksti ni angld prg-processingma s  (
Tinklelio pritaikymas
Rezultat® apdorojimas ir anali z34a;
Vlstlkrelklasuprastl jog CFD niekados nepakeis v
Tiek pirmo, tiek antro automobilio ge
rasta daug vietiniO neatitikimO, pavirgiaus anom
ugtaisius ir sujungussthgili agdaritmesgesm¢umigiuN, tm
pritaikymui. Geometrijai supaprastinti, automobil
rat O ertmds ir grotel ds ugdarytos. jTeaii pj ipsatyrgaaldir
(Guerrero & Castilla, 2020)
Pasirenkant anhghkfiod domay ddwdDZ( kurioje bus simuli

4>.°°!\’!—‘

ajo tunel
ometrijos

at5|gvelgt|Pﬁ)zratﬁ)kbazasakmgﬁ)Zerdvas il ghs prirghy
T2, DZZgonC{}\Il uo atveju plaod. ioblockgge mtigu mor as adn.t Y%,i so (t ai
faktor|O |l eidgiantis analizas rezultatus | ai kyti

Sutvarkius geometrijN galima pritaikyti tinkl e
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kadangi atliekant tirio ti anglliersmlaye)prd alaii klyimNi pirg tz
pavirgiaus DZtlrio tlnkIeIDZ Sangl. § bour@aryneyey yraitini k o j e
svarbus, kadangi t akm galia objekto pavirgiaus
CFD analizn blti a nurodytl, koks tinklelis bus t

n
regionus, priklausomaiino Y + (

jo aukglio) r(anglk gsvaussublayei(r5),s pos
pereinamasis sluoksnis (5 < Y+ < 30) ir

logaritminis sluoksnis (Y+ > 30).

Kadangi tikslas yra igsiaigkinti pasiprieginimc
oro takmei aplink automobil DZ Ahi gh Y «2008)npénb o da s
automobilio geometrijas CFD galima modeliuoti auk
pereinamaj ame regione ir besiri bojRemyl&iMargnall, 2008)u o k s n
Taip pat tyrime pagymata, jog pasiprieginimo ir Kk
smul kaus tinklelio ir 3 milijonO celi® stambaus t
p a k | (Rdrrgl@WMarshall, 2008)

Tl ri o tpritaikyrhasyiriao | ab ai pri kl ausomas nu dBlaggeez,a i p a
2016) Tinklelis gal.i bTti stambus arba smul kus, s k

i ma naudoti smulk® tinkl el DZ
jo tik 4.7% aerodinaminio pa
|l io parddymaRs]l%oskmout kmB, b
m

[

DZ angos igtekli O, ga
turintis Ford Ka modelis, stambiu tinkleliu,u r
|l yginant su vajo tun

d

par odbanfi©2005) Tai DZ o , Jog net turint ribotus kom,
galima tikatis pakaApkamii aut bsmbb Ol DPZ2zul tab Otink
tobulinimozonog ar | i ausi ai automobilio geom@pav)i jai tlrio
3paV¥lrio tinklelio tobulinimo zonos

Tinklelio apdirbimui skiriamas didelis damesys
greitumas ir tikslumas, ypal, jei tiriant yra sva
Takmei nustatyti yra keli tur b® ltusuendijosimadelist & k m
(angl.isolve) yra populiariausias dal savo patikimumo ir

kuris atvaizduoja tur bul adeehaghighi®022) t akmn aplink a
L e nt & huiopoeni tinklelio parametrai CFD simuliacijai:
1l ent el a
Tinklelio parametrai

Pradinis dydis 100 mm
Prizmini O sluoksni 5
Prizmini ® sluoksni ( 1.2
Prizminio sluoksni 10 mm
Mi ni mal us pavirgia 1% radinio dydgig
Numat omas pavirgia 15% pradinio dydg¢(
Ri binds sNlygos nurodytos simuliacijai
1 Priekiihwaajsd egraei | i o DX adas, nustatytas 40 m/ s
1 Galinadiglendi mo anga atmosferiniam sl agyje;
1 Grindysijudanl|li os grindys 40 m/ s greiliu, automol
9 Simetrina siena vidury automobilio;
f Stogas iriAolnih@Ei ssfensai enos;
Kai kuri ose automobilio geometrijos zonose payv
smulkaus tinkleligppagal ba, svarbiose vietose igrygkinama tal
Po tinklelio sukIlrimo, atliekama jo diagnosti k

12



neturi neigiamo tirio celi O. aflaskewnpsadngleat si geéli @i &
ataskaitas.

Kartu su tinklelio parametrais, simuliacijali n
2l ent el a
Pradinas simuliacijos sNlygos
Lai svosios takmas greitil40 m/ s
Oro tankis 1.225% kg/ m
Turbulencijos sNlygos Il ntensyvumas + il gio mas
Turbulencijos intensyvunO. 15%
Turbulencijos ilgio mast|{2.76 m ((rGued rbearzod)& Cas't
Turbulencijos greilio mal m/s
RezultatO aptarimas. Rieddjimo testas
Kadangi vienas i g tyrimo spddaiiniiodbbluv® PpPAasi:
grei tfjakru,i ri edaj i asBMWIERSCumuomabiidisisketdaasn od vierj Ruipé g k &
atliekant test N, automobiliai buvo pasvert.i kar
regl ament o) vagi uokl &s Karutkajil 9 aiGPS padaerg®s s DA g

neatitinkanl|lius duomeni s, bukosukutaspapilgdmas éltnas &urisitgs k o n't
netinkamus od meni s nustatytO ir juos galima bltO pagal
pasiprieginimo jagN, naudojant antr NjDZNiutono da

1600 -

1400 -

=

N

o

o
T

1000

800 -

600

Pasipriesinimo jéga [N]

400

200

72007I L L 1 L 1 L L 1
5 10 15 20 25 30 35 40 45
Greitis [m/s]
4paKvadratinas funkcijos pritaikymas ried

| gf i lduomamviss nustatomi pritaikytO k3irad) Atiekantni O |

paskutinDZvagiavimN antru automobiliu, DZyko tech
dal ugtrukusi o remonto.
3lent el a
Pirmojoaut omobilio koeficientO rezultatai
Bandy mo n 1 2 3 4 Vi dur |
Co 0.3105 0.3057 0.30414 0.3075 0.3070
Bp 3.71*%10 3.73*10[3.71*10|3.71*10 3.72*1¢
Ap 0.0213 0.0220 0.0237 0.0233 0.0225
4l ent el a
Antrojo automobilio k oefi ci ent O rezultat ai (kupa)
Bandymo n 1 2 3 4 Vi dur K
Co 0.29514 0.29009 0.2869 T 0.2911
Bo 4.548*10 4. 425*10]|4. 3% * 1|1 4. 44*1¢
Ap 0.01715 0.01670]0.01648]|1 0.01678
Abi ej O automobili O r deremminacios rédikiis Bouvo & 0.GtaDpampdojogai k y r

atitikimas yra gan realus (Moore et al., 2013).
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At si gvelgiant DZ duomeni s rastus viegai prieil
automobilio (sedano) priekdi n@saenrodiekami miss ppadsiap!
i0. 3, anal ogi ¢k @i=0.R8(Cpriaf.con, 2024 . ®a8But i rezul tatai yra
taijiems suteikiavalidumo.Nu st at y t N, aerkdinankio pda sdiepsraiD& ¢pierfdgiad ii emat M aai ¢

kiek | abiau igsikigusiais veidrodaliais (automobi
pigesni, prisukt:i ir paversti DZ i gorn DZoramis)
stabdgi O sistemai

Duomenys rodo, jog sedano A Bpk oef i ci ent ai yra kur kas didesr
yra kur kas didesnis, ko pasakoje vidutinigkai 10
tai daro DZ akN tiek gebaji mui gr eietgétl i, smansaiuedhott
nusi davaj |vnaLI|paanK@|k|éj o, pirmasis aut omokbiielki si gpsoi dleern
rat® geomd@tr bpNpads déar p p @ diitagdalaugiaunehaasnfiredia®t, ol i O.

RezultatO aptarimas. CFD analiz4.

Atl i kus simuliacij N,angkriaiesiddaly k uptaisniieakid nkanghkireyrpg ean
convergence , buvo nustatyt.i a e koefideintaja mi gpma&t upoatsai pmo @ g li i
projekcijos plotai. Bojel ent el aj e mat o mi gaut i rezulvt @tgaii ipgi €F

duom&p/Arm) bazi O
5l ent el a

Gaut O tyrimo rezultatO |lentel &

Aut omobil i s|CoCFD Cori ed. Co vpPD ACFD AvprD
Sedanas 0.3139 0.307 0.3 2.1%6 m2.12 n
Kupa 0.3098 0.2911 0.28 2.0839 m2. 08 n

Skirtumas tarp priekinas projekcijos ploto (A)
duomenO bazG@asnf.abrn,@024 mO CFD an al i0and las yrayganalidetismilokrypig 1
net 3D skenerio sukurtai geometrijai. Todal , at si
internete rastO duomenO, galima teigti, jog CFD a
t i ikad.t

Anali zuoj ant aerodinamini g, pCaFsD panaf§i mamo mkoe
automobiliui (kupa) nustatytas kiek didesnis nei
Dinanomas dal papildomO geometrijos elementO, ig¢gsi
pirmojo automobilo geometrijojei ant enos i r duslintuvo. Gavus toki N
tiek pasiprieginimo tiek CFD modeliai yra validls

‘ s

Spagkaliarinis vaitzailkkmas Sdreaiotsi v,ad zatpsmokd ef o

Naudoj ant skaliarvinio \(aizgo anal i zn, akivai zc
sudaro stagnacija, At eSnpi &mai Ag a b e mauittpemsodbi sl Lisob déap
sl agio zonos inksai ki 81 ekt ambbsUDZi kdyti gDZ rei gkin
nukreipian]lius tAakmn DZigiint eagurtuoonioibidiifou zzoorniNQ. pavy

l gvados A i

1. Remiantis moksline |iteoptbi ar ijadsyddmyG agi bjag

i g s kigrnvielsmsi:
- Aerodinaminis pasiprieginimas;
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- PadangO pasiprieginimas riedajimui;

- Besisukanli O transmisijos detali O nuostol e
- Jkalnas pasiprieginimas;

- Vajo pasipriegini mas;

Atliekant tyrimN nustatyta, jog didgiausi N DZ a
tur i aerodinaminis pasiprieginimas, L®&dangri ¢gBni
ri ediaj mmdel i uojamas kartu su transmisijos nuostol
D aka padangoms, susidadvajn guoliai, ratO suvedim

2. Analizuoj ant riedajimo testo rezultatus i gsi
koeficientO vertas vyra | abai artimos tO, kuri as
duomen O Tdippatriustaéytaj og pi rmoj o automobilio (sedano) p
kas didesna, nei antrojo automobilio (kupa). Prie
rat® geometrijos yra itin padidajfis pasiprieginim

3. Atl i kus CFD analizn nustatyt:.i aerodinamini o
kurie buvo nustatyt:i riedajimo testo metu. Toki e
apdirbi mo. Nustatytas pad elpilmdas alCtFOmoprni ¢ g roa mp ma
automobiliui, yra kiek magesni s n ekspat&adangispo8Dnt er r
skenavi mo, kit automobilio matmenys nepakiaosn, ga
plotas yra tikslesnis.

4, Skys|i O dinami kos algoritmo taikymas | eidgia
rezultat® gautO®O ig rieddjimo testo ir vajo tunel.]
koeficientus tarp CBDrenalitaé&® nustaedaﬂlmpoges'e
mini malls dal 3D gPeaosrmeptrrllngasrmomer&IljlkwdlaummmMOmas k a
naudojant tN pali N metodi kN galima at! ibHtdiu meukselat

pakeitimai buvo naudingio §iueldij.a miuaiispj rpaptkosficiéritui i ii p:
galima taikyti tolesniems tyrimanast | i e k an't riedajimo testN, norint i
DZ ak N pasiprieginimo riedajimui jagai
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MODELLING OF MOTION RESISTANCE FORCES FOR BMW325 CUP RACING CARS

Summary
A vehicleds response to a set of given inputs can be
parameters are available. This study was conducted to produce valid drag force models for BMW325 Cup class race cars.
Using such models enakléhe assessment of the impact of drag forces with different suspension setups and other physical
conditions. To validate such models, Computational FIl ui
area and the aerodynamic drag force dast er mi ned. The projected results cor
opportunities for further research.
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DYZELI NAS ACOMMRATINRMO SISTEMOS TEPUMO TYRIMAS

Tomas Mickevilius, Ei mantas Daukinti
Lietuvos inginerijos kolegija

Anotacija

Straipsnyjepateikiamieksperimentiniai tyrimai su dyzelmvarikioACo mmon r ai | degal O D»
Mineralini O degal O igtekliai pasaulyje magaja ir giuo
panaudot.i mineralinius degalus ir didintO i¢g .8tnoi nauj i
ti kslas buvo igsiaigkinti dyzeliniO degal® ir aviacin
Bandymuose buvp anaudot os dvi DHur gki mo si stemos, kurios buvo
kintamaisrg i mai s . Prieg pralikiesd airtb!| i YOr inmyu,mobuwst ai, st ebi me
giurkgtumas, bei analizuojamos pavirgi aAdd i kuwet-rfiadCiokndno.n
dyzelindas maitinimo sistemos ilgaamgi gkumo tyrimus nus¢
aviacinius JET Al degalus, siurblio nagumas 6,5 % suma
degal ai s. Analizuojant sNveiak aujagnlkia@ ppawikr @iu@ i @isu rtkedti u
paddtyse kur sumagadajus plungerio slydimo greiliui jis
pastebimas skirtumas tarp naujO ir tyrime dalyvavusi O

REI KGMI NI Al By@dlirGal dedalai, aviaciniai Jet-A degal ai , ARFounrmpkii moai d ifis t
tepumas

i
a

j vadas

Vi eni pl ali aus
degi mt melius kel.|
dyzelini O degal O
degal O pakl ausa b

Vieni pagrindinOrodikliGa pi bT di nantys degal O sistemos ilgaanm
(Kaminski, P,2024)Es ant bl ogai degal O kl ampai, suprastas de
darbo sNIlygos. Bl ogos kl ampos degal ai padidins p
didajanti apkrova, yra pagtramldiionadsi Iriinbo ns (@ardiadeapri ymo
Carrero, A, 2022)

Svarbiausia alternanggadi rteig ad iOs tr ®aaityinisatiegamianmg i ¢
t ai specialios paskirties degalai, frakcionuoj ant
tuo, kad yra |l akesni ir lengvesni ug dyzelinius di
gi bal as gaubhatt Hi at i 5k ablasfi@uojdmi kaip siviliniaJnaudojimo aviaciniai
degalai. Kariniai pramonei skirti aviaciniai degatkdsifikuojamipagal skirtingus standartus:34, JRP8 arba
AVTUR/FSII.

Tyrinajant alter nat y vtiriakaipsdke gratliunsg odsi ddgulaldd d i ael siv sl reti
darto, degi msvlareinkilsiigp naudi ngumo rodi klius ir |lygina
(A] buetal,£019) Tod&l gaunamas rezultatas, kad tyrimO,
sistemogpatikimumuiy r a m&8§i aui ngos suddties degal O ir j O mi
padi dinti plungerio ir adatoddli ksédingiania® | p &vii r ¢iy
aviacini O JET A1 degal O maitinimo sistemos patiKki

Tyrimo objektasmaitinimo sistemos patikimumo rodikliai, tepumo parametrai.

Tyrimo tikslasi DZ e ratviinatcii ali Ql eJgedtl Y% ®X akds ACommon railf

naudojamO degal O rigiO pas
kartO igaugus | engvOj O ir

ai
i ka

audoj i marsgosSesmnksinjln osu pdiischaj a mla
di

n

0
n

ei dajanlia oro targa ir angl:@i
I

patikimumui.
Ti ksl ui pasi ekti buvo sprendgi ami gie ugdavini ¢
1. At i kti mai tinimo sistemos pati kimumo vertini
2. At i kti eksperimentinius ACommon railid degal
dyzelinius ir aviacinius Jet-A degalus.
3. Igtirti asi aeceignil@ JJD&takAN ACommon raild didel
darbingumui.
Si ekiant i gsprnsti i gkeltus darbo wugdavinius &
empiriniai, analizas ir sintezas tyrimo metodai
Teoriniai degal O DZakos maitinimo sistemos il gé
Aukgto sl agio maitinimo sistema ir DpPpur gki mas t
Tam reikalinga, kad sistemoje bitO tinkamas sl agi :
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pratnst a. Pagrindiniai DHur ki mo sistemos kompon
purkgtuvai, kurie dideli o sl ag iDyreliniavarklaigilojektudjesni s uj u
dirbti tradiciniais mineraliniais degal ai s, todal
DZ airios techninas probl emos. Naudoj ant alternaty
tankis ir klampa, ¢gil umingumasi,r ckett.andine sr osdkiakilliiaui
tiekimo ir Dpurgkimo charakteristikoms bei degi o]
variklio darbo efektyvumo ir ekologiniams rodikliams (Malik et al., 2024).

2004 m. NATO ATO komltetasSmgkefuelpdllcQ/l,ncmuVodbeku
l ogistikos vadove (1997). Pagal gi N politikN, Li
priemonase, naudojanliose savaiminDZ ugsiliepsnoj.i
gibalu (reaktywimioaimetdedalnaiosna Vieno kuro politi
teritorijoje ( Vi | ut i e n a Avaatiniuasé ir kt. reakfninBigse varikliuose kaip degalai rjaichas
gi balas, distiliuotas i§g naftos arba skallnO naf't

Reaktyviniai degalai yra lengvesni ir lakesni nei dyzelirfai g a | i ggeampei amol ros d
naftos produktai i g naftos i §sgiidiasltaisl,i woyjzee |tionkaisu (
(i g kurio valiau vakuume igdistiliuojamos alyvos)
frakcijas galima naudoti gaminant giemini O rigio

Autorisipat ei k& dyzelini O degal O ir jO miginiO su ¢
27,69 %) DZ akos ACommon railfd maitinimo sistemos
sistemos buvo sumontuotos anté0D3p wradkainmod, b anady npor |
atitinkan|lioms apie 120 000 nuvagdgiuotO kilometrC
giurkgtumo ir siurblio nadgumo tyrimus. Gaut. rezu

d desni O pakitimO tiek dirbant su dyzeliniais de

Maitinimo sistemosd et al i O pavi r gdi @&tkslumunkek ricagneio mneeu kg tjd em)ol e
reikalavima. Gamini O paviR&gi wW, 0O2utei kii,a0mMasem ¢gi ur kgt um

giurkgtumui , magaja kiekis, galintis patektd]i DzZ p
sl agio padidajimui, kontaktiniam (Armasétalg20l).iNorigtal i k
nustatyti, kaip degal ai DZ akoja sistemN, geriausi
ci kl o Anks| i au m|natFalmIézgdarkgtumuvoomakapamldur
detalas buvo sveriamos prieg ir po tyrimo, norint
tyrimN panaudojant optinDZ mi kr oskopN akassteraai ya a , k
vi enoda nepriklausomai nuoiRlie B aagddinuosp elementiosa yr& gt u
nerei kgmingai skirtingi, gal ima | aikyti, kad svVe
el ementams nevirgija 0, 017¢amadesah, 2011).i l ei stinose p

Straipsnio autoriaat | i ko etanolio priedo (7,7 %) dyzel.
Dpur gki mo sistemos darbo elementO ilgaamgi gkumui
gi ur kRjit Repndr amet r ai , anali zuojami plungerinas por o:
nurodo, kad etanolio priedas netur aj(oTeamidzeern,asl .DZ
2023).

Daugelio mokslininkO tyrimO rezultatai paroda
degalus, galimybes be dideli ® variklio darbo proc
igtirtasdegalk®dyviansiQyymi nli O magesniu tankiu, kIl ar
su Dprastiniais dyzeliniais degalais, .ilgalaikis

Tyrim o metodika

Tyri mai atl i kti Vytauto Didgi,ojngi nati vpdgiaf @k e |
aparatiros |l aboratorijoje. Eksperimentiniams il ga
Dhur gki mo sistemos, sumontuotos degall9. Semasrbavo I r os
modifikuotastaipk ad gal 4t O vei kti su dviem skirtilmgais dec

Eksperimentiniuose tyrimuoséduvo paaudoti degalai: Mineraliniai dyzeliniai degalai (DD),

atitinkantys LST EN 590: 2014+AC r & Avaariandegalaa@BT ( C Kk
Al), atitinkantis standarto ASTMvDat6 5% Od dddgalaldhabdZi
didelio sl &gi oo bandyma dilikti raudgjaatA B& $ ennin f i r mos ACommon
di del i o ssiudlys GR/CBISIRE5/1D.

Aukgto sl agio maitinimo sistema ir Dpurgki mas t
Tam reikalinga, kad sistemoje bitO tinkamas sl agi :
pratnst a. PagrindiommadneDptuaigky ma DB st ghkniomo ksi ur bl
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purkgtuvai, kurie didelio slagio vamzdeliais suj

degi mo kameras. Degal ® Dpurgki mo sistema, kurioje
moment as (kontr ol iduaogjnaDZt avpakrriokviN oi rsT ke @per at i r N)
El ektronind degal O sistema, esant stabiliai bilsen
sumaginti situacijas, kai sieki anisijoskompangritant i ki et

l1lpava.pav.St endo pr i nciideigmd Osidetdderkat:r iZhi s ddgeahOOsi utb
4idi del i o slagllmglsa)urré)gwlsnas\'Blargo ovaktuumwud di;at@®r i uj
akumuliatorius; 8 valdymo blokasb. pav.Pl ungeri nas poros pavirgiaus

EksperimentiniO tyrimo metu nuolatos buvo kon:
kontlTruose bei degal O temperatlra Didelio sléglo
DZor &ds ir atraminds plokgtOmgsutkRbuomairi n®Bavpogod
profllometruMahrSTSOOPIungerlo giurkgtumo matavimo vietos |

pav. ) . Jvori O pavirgiaus mat avi mPa vvirejti oCs gpajgykrgatt
matuojamas 0,01 em tikslumu 15 mm il gio ruoguose.
parametraiRa 7T vi duti ni s aritmetinis profilio nuokrypis,

relkgmlé ar i.tRnidtaizning awied i lgiyg e |gmatuot0 penki O
penki O fluhb @ utsda @k O absoIR,ﬂaxuatlmtlleals dtua kp Oprsaufmlallo 8
giliausios DA&lubAlsi ebjaalmegaanleo|[D2tgeylgam15alpazveurgbuO/og|aup
skitumaippR PR@R.y. plungeri O, DXZori O ir atramR,REs pl
i r mgdRgmatuotO® bandymo pabaigoje ir pradgioje skir!H
Tiriant buvo atliekami $ekartojimai, po to bandiniai pasukami 180° kampu ir matavimai pakartojami.
Gaut O eksperimentiniO duorﬁbpnr(b garpadnoar oij g nsutia nndaaurdtoit nai
Analizei pateidRaiiqgrpslkinmgermOipGrpore@ rai . Siekiant ¢
pavirgiaus vaizdai analizuoti Ni kon I nverted Mata
optiniu mikroskopu naudotas 200 kartO didinimas.

Tyrimor ezul t at ai ir jO aptari mas

2 pav. pateiktade gal O debito priklausomybad nuo slKidmi o de
matyti Qir3p av . ) tyrigiorgeazuut!G at O, JET A1l degal ai tur DZ DZ ak«
Siurbliui dirbant JET A1 degalais po 300 valandC

sumagajimas, esant di@pasniam negu 50 MPa sl agiui
Vertinat gautus duomenis matyti, kad tam palian
tarpas. Debito sumagaji mas esant 50 MPa Dpur gki me
dyzeliniais degalais}.IIalbmmglen|amaapdxrrauy10am\auema1||rr
pal yginti prastas degal O tepamNsias savybes galim
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trinties porO dyzeliniame vidaus degimo variklyje

12 | apDon Da-10n |

10

Degaly debitas, mm3/s
=)}

10 20 30 40 50 60 70 80 920 100 110
Slégis degaly akumuliatoriuje, MPa

2pav.Degal O debito priklausomybd nuo slhigio dega

Po 300 h esant atitinkamai 60, 0 MPa, 70, 0 MPa,

sumagajo 2 %, 3,1 %, 4 %, 5,3 % ir 5sbé&k® Sobliant 11
nagumo sumagajimas parodo, kad didelio slagio siu
dyzeliniais degal ais dirbanti plungerina por a, [

naudojant JET Al degalgsr ei | i au i gdyl a ir tampa nesandar.i

12

| @DD 300 h nA-1300h|

10

Degaly debitas mm3/s
=)

15 20 30 40 50 60 70 80 90 100 110

Slégis degaly akumuliatoriuje, MPa

3pav.Degal O debito priklausomybd nuo s30@hi o degal

4pav.pavaizdu@avi rDFioa u skirtgmaigrRkirgrtquRizoy mat uot i po 300
Sprenddi ainfa\aipri i aDdnsatytp kaddyi Iribiasn,t dyzel iniais degal a
virgutindje ir apatindje dalyje sumagdjo, tiu@ tar
1 dalyje ugfiRBleanta@a died&kggm@ b@ vioalmegaldisadigbkéDXio® mat u
vietN. Skirtumas tarp s kuvagautasdidésnis\eiagisl @ ail gymaet, u aytalu t
buvo 2karusdi de s n &, siurbliui vei kiant su dyzebkiakais
0, 0021 ie@ni dy ndalyjedld, Rgi ur kgt umo parametro padi dajir
I

yginant su aviaciniais JET Al degal ais veikianli
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Vert i niapav iDEira ueRmo kuy lkigua si,mog al i rheﬁ)ap/eisrtgd aitsi g i ku:
parametras Mietoepo 300 h darbo dyzeliniais OdeﬁgalhaeltsoHeeggyl
padi daj o. A-\ld&gaja‘inIVQl.](Ej'BI/@ DZori O pavirgi O giurkgt
DXZiobandini O vPpawvosgi ajisoni u,r3kbgrdindvietojep bavo ayautas 24 s
didesnis, veikiant dyzeliniais degalais.
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Plunzerio bandinio vieta Plunzerio bandinio vieta

S.pav.Pl un@awvirgi aus ¢i upRk gRskimumaipar ametr O

5 pav. pavaOmgawion §i gu ungiegRikirgiRu mgpapoik yil géirbus
Grafikuose atepgktinpbudgeies (D3), vidurinds dal
parametrogRir ir pRs umi ni ai rie@uol tpddsainéenj wor rezul tatai b
Virgutinaje dalyje D3 ugfiksuota pokyli O reikgméa

at vej u.Og BRI unm@gopivietoj 1, skirtumas b uv odyfelniaiddedgalais. m, I
Tuo tarpu D2 vietojedy zel i nia®vepgalp@iviungemiu® ¢giur kgt ppRas s
parametro suminius pokylius, matyti, kad daugi aus
dyzelinius degal us pav'rgiaus gi ur k 4 tdegatasDirbani k g ma

dyzeliniais degalais, Rggwrrik@aWétrmi;umiaiDBki@@Voavimo
atitinkamail9%ir66% ma g e s n UetAlrdegay rbphbhgeri o.

l gvados

1. Realiomis dar b-t slélggagamissvéEKiAnlio Common Rz
dlde|IO sl &gi,po s3i0u0r bhl idoe gnaal gQu ntaise k i B& %, esantratdigkd@njaio 3,
50, 0 MPa 70, 0 MPa, 90 0O MPa ir 110,0 MPa sl agiui

2. ]wotllmatavimodal yje a;RusrukngaIguamaos di rbant dyzgRl i ni ai
parametras gautas dV|guba| magesnis aviacini O JET

3. Dirbant JET Al aviaciniaislegalais, p u nQaepdt i nds dalies D3R,Gi ur k.
gauas2 6 % magesnis, palyginti su dyzeliais degal ai s

4. Api bendrinus tyrimo duomenis galima teigti, Kk
siurblio precizini @addtkdalmu®Ndi |l i mN ir magina jo
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LUBRICITY STUDY OF A HIGH -PRESSURE COMMON-RAIL FUEL INJECTION SYSTEM

Summary

The article presents. experimental studies with common rail fuel injection system of diesel btigeral fuel
resources in the world are decreasing, and research is currently of paitipaeance, the results of which would allow
for more efficient use of mineral fuels and increase the use of alternative fuels produced from renewablésoances.
of the study was to find out the influence of diesel fuel and aviation fuel JET Al on the working elements of the system.
The tests used two injection systems, which were installed in the injection test bench and worked in alternating modes.
Beforestarting the research, performance tests of the pumps were performed, the surface roughmgdsnafer pair
was observed, and surface photographs were analysed. The study was conducted for 300 hourstailati@sepower
system durability studies have shown that at 110 MPa injection pressure and using JET Al aviation fuel, pump
performance iseduced by 6.5% compared to a higtessure diesel fuel pump. Analysing the roughness of the interacting
surfaces, it was found that the most difficult lubrication conditions occur in the end positions, where when the sliding
speed of the plunger decressie changes the direction of movement. When evaluating the surface images of the plungers,
there is a noticeable difference between the new surfaces and the surfaces that participated in the study.
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KROVI NI NI 6 AUTOMOBI LI 6 VI DAUS DEGI MO VARI KLI
St SAJOS SU AUTOMOBI LI O RI DA

Joki bas Mackevilius, Marius Magei ka
Lietuvos inginerijos kolegija

Anotacija
Krovinini O automobili® varikliOiigr pja@rsinsi emO newins
eksploatacijosi mplriod!l em&si oginii DZIakN transporto priem
ekologiniam poveikiui. Vienas ig svarbiausi O vejylasni O,
rida.Gi s tyrimas analizuoja, kaip krovininio automobilio
gedi mus EURO VI standarto N3 kategorijos automobili O ve

duomenys, aat siDfwe&kligt i ngldt Irkisd o s3 Kkdg, t telghkodr4i 5) Oakstn] (kOS-€00 k m,

tT kst .-760, t 6@80D00KkmJ] ks7-50&@.Km).Resz ©I0t0at aidipdadrjoadni,r irkiddda ©
ir jo sistemO gedi m® udido®didpazeasn ufou t705n0o biiklii ulo0s5e0, t T kst . Kk
gedi mO ti ki myba yr asuBdosOdiagazomniudoe sOn & kliy g3ion0a nttT kst . km. Ty
val dytojams ir techninas priegilros DIonldfspl aned&j amt |
vei kIl N.

REI KGMI NI Al .RdaEGROMI, vidaus degimo variklis, krovininis automobilis

j vadas

Krovininiai automobiliai yra vienas svarbiausi
galiavO juddjimN tarp regionO ir gali O. Vien Eurc
krovinini O automobi I800,% kwirs @ KrSo vpienrivG §(aE uarpoi pee a n
Associati on, 2024) Di del a krovinini O automobil
rei kalavimus transporto priemoni O patiki mumui bei
pagrindinis krovinini O automobili O energijos galtd:i

kategorijos) buvo varomi dyzeliniais degalais ir tik 0,6 % buvo varomi elektra (European Automobile
Manufacturers Associatlogi ni2a0i24nei kGaliaewitnmgiant g i

nuol atos diegti naujas ar tobulinti senas si st ema
oksidacinis katalizatorius (DOC), ki eAdBijeGistamal el i ¢
(SCR) (Ligterink ir kt. 2016) . Dal ekologini O rei
CR tipo maitinimo sistemas, kurios yra jautrios
sistemoms veikiant tinkamaiytagt i kr i namos magesnas eksploatacina:
| ai kas, degal O sNnaud® efektyvumas ir magesni ker
tyrimO buvo siekiama iganalizuotitiwar itkalliioaup anmaajne
skiriama t am, kaip tai susijn su automobilid® rid
priemonds eksploatavimo intensyvumN, bet ir wveiki
tikrus specifinis par ametr O pokylius, kas nulems variklio g
geriau suprasti, kaip eksploatacinéds sNlygos ir

transporto priemonas t arinmkviamoa liajinkaNy.r i Gida me kg torva it
degimo variklid ir jO sistemO parametrO kitimo po
yra bitina ne tik siekiant sumagi nti tirrotimizuptio r t o

techninas pri iTros strategijas, ugti krinant pa

i Tr

riklid ir jO sistemO parametr O ki
ir gedi mO sNs

rti krovinini®O automobili O varikl

uo jO ridos.

nustatyt:i r iajd
Tyrimo tikslas: l gt
pri kl ausomybn
Ugdavini ai
1. Atlikti dyzelini® varikli O gedi
2. Parengti krovinini @ automobili
ridos tyrimo metodi kN,
3. Nustatyt. EURO VI N3 kategorijos automobiliO
priklausomybin nuo jO ridos.

eg

pagrindiniai vV a
SO S

[

n

mO apgval gN ne
v

@) ari kli® ir

Dyzelini O varikli O ir jO sistemO gedimO apgval
Dyzelini O vari kli O gedi mai yra aktuali tema aut
ir efektyvumas tiesiogiai vei kia transporto pri e



literatiroje igskiriami keli pagrindiniai gedi mO

Degal O Dpur gki mo si st ema, ypal ACommon Rail A (
komponent O. Dagni ausi gi os sistemos gedi mai susi
nekokybigkO filtrd, siskamos dddalr@ikmkylkds .ozGg disr
degal O sunaudoji mui i r Batci dh €apacin @ j Pnnotckia, @a24) OG e ldii emlOi
priklausomybas nuo ridos mokslinase publikacijose

AdBl ue sistemos net.i
siekiant atitiktdi gr
SCR (Selective Cat al
sistemos netinkamo v
gedimai, krisa | i zaci ja AdBI
bl okuoja skyslio sra N), SCR katalizatoriaus pro
arba netikslls jutikliO duomenys (pvz. , HakaiBkt ue |y
2021)

Turbokompresoriaus gedi mai yra vieni dagni ausi
mponentas veikia | abai aukgtose temperatirose [
pi mo sistemos problegmlso pUDlggtLa\HyvmegttllemHgatrtaas 0
atekns per sugadintN oro filtrN) arba anglies r
g
r

i nkamas veikimas yra aktual:
i egtus e mi-dai gpddialss skystis] randojamas t o
ytic Reduction) sistemose azo
ei ki mo priegastys: AdBlue sky

c ue linijose (nepakandkiajmd,s K um

y ut N)

I I

ant ,amilgiimdrué susi daran|ios anglies dkanmpenerus. gal i
kaitimas dal netinkamo auginimo sukelia sparnu
intensyvaus darbo gali sukelti alyvos trikumN
a i gmet iarha smes:theameisg,kagKrpeag‘gee\/iisit,i SP2ad)nuot es (
KletOjO daleli O filtrai (DPF) vyra bltini giuol
c ai dagnai susiduria su problemomis dal net.
t i mo sistemO nau@dj2idmo OAh maeb & india mors ktegene
e i vari klio gedi ndhangirkt. 20@3.di di nt i degal O sNna
Apibendrinus I|literatiros galdtlldneHLaosdealrlasstguesd|dm(
vari kliuose yra susijn su komponentais, kapieN3e di e
kategorijos automobili O varikli O gedimO analizi s

—— oo
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Tyrimo metodika
Tyri mui at ikt buvo pasitel ktos t
bas duomenO bazas. | g viso buvo i
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rijos EURO VI standartus atitink
O duomend bazés ir panaudot a rio dlmé)dg
1 metina rida tiriamuoju | aikotarpi buvo
ngO automobili® gamintoj O modeli O, pagam
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Tyrimo rezultatai

Variklio ir jo sistemos vertinimas

Atlikus 4 skirtingO® Dmoni O krovinini
nustatyta, kaip pasiskirsto variklio ir
nuvagi uoto aAstiukos (dupmend.analizfi n
Aut omobi liui DZ ei ki ant pirmuosius 150 t |
parko susiduria su variklio ar jo sistemOubkionmapon e
garantiniaj b e t Dinon&dms finansini O nuostoli ® sudaro pr a
didesneiridai (150 3 0 0 t | kvienam automopiliui tenka 0,7 gedimo, bet teigti, kad 70 % susiduria su
vari klio ir $noegsa|IS|tmeamO ngeesd idmaalii s automobili® buvo
dal skirtingoO komponentO g e d iesaddides® ansdorgsi Kai sidaapgen d e n ¢
1 ml n. k m, gedlmO skailius jau siekia 1,7 vienan
automobili®, nes analizuojamose DMImon&se parkas nu:
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6 @S2& a1l A6Adza GASYLF Y | dzi?2
lpav.Wari klio ir jo sistemO komponentO gedi mO pas
Gaut O duomenO palyginti su kitO mokslininkO re
tokio tipo tyrimO su N3 kategorijos automobiliais
automobili O ir deteanlG Ohegvaneigntnoaj.ai , bet duom

CR purkgtuvO parametrO kitimO analiz&d. CR si st
naudoti kartu su EURO VI standartu, nes jos pagalba buvo galima lengviau pasiekti keliamus
ekol oginius/ ekonominius reikal awmianusz n( IbMUEF@O pZalsl 4e)t
sistemoje dagniausiai dal parametr O pakitimo kei
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2pav.Degal O purkgtuvO gedi mO pasiskirstymo di e

PurkgtuvO diagnostika yra sudéatinga, di agnosti
i gmontuotiems purkgtuvams. Diagnostiniuose stendu
regi mus, ir bina atvejpPurkgtustenlabtnendéatabbopghk:i
guoli O sistemoje). Tokiu atveju visi purkgtuvai
pati ksl inti diagnosti kN var i kStoeck202)aAmrbloi zned jua n tn ed wr
parametr O kitimo priklausomybfi nuo ridos (2 pav.
pirmuosius 150 tlkst. k m. Tai gal i ma si(@onikirsu ga
Gagowski Di 2®j1®nt. automobili ®© ridoms, atvejO skai
susidadvajimu. Genklus atvej O padi daji mas mat omas
automobiliui. Tai gali | emysankeistnd akno maptosnaeknyt nfu i d &DZE
i gsamesni tyri mai

AdBl ue sistemos parametrO kitimo analiz4a. AdBI
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redukcijos (SCR) procesuose, yra bitina siekiant

anali zuojamus duomenis pastebi ma, kad sistema da
komponent O gedi mus, net i rukadmN gdsd zZka viigmNnN u ¢ g g luit mik,|
sistemos komponent O problemos analizuojamose tran
ir vienam automobil i ui pasitaiko 0,1 atvejm,C) bet
neatiti ki mO negalima, nes dalis gedi mO buvo pasik
diddjo ir atvej O skailiuAute@mebigkerairmdaomasa&8npan
0,65 atvejo mkars X®Onerick i amemtransporte aktualu v
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3pav.AdBl ue sistemos gedi mO pasiskirstymo di ac

Turbokompresori O parametr O ki ti mo anali za. Gi u
yra neatsiejami nuo turbokompresori O. Turbokompre
| ai ku to-ch&@&lnuwitsailgkus sugadi nimo. Turbokompresoriat

komponent® tinkamo vei ki mo,niert i enkksaprad a tvaeviiknioa nyt pyast |
netinkamas DPF filtro veikimas ar netinkamas automobilio eksploatavimas gali nulemti turbegorngus
parametr O kit i (Rilipszyka20l13net gedi mus

hnnmvapn

TpaTmdgan G

cnnmTpa U

npaTe N

onnmnpa G

Mpamonn G

amwmpn O N

0 0.05 0.1 0.15 0.2 0.25

Atvege &1 FAG6Adza GASYLY I dzi2Y26;

4pav.Tur bokompresoriaus gedi mO pasiskirstymo d

Analizuojant i¢g Dioni O gautus duomenis, pasteb
automobili ® ridai ir esant ridai tarp 600 ir 750
150 tl kst .vikrmjg 7 BQuiitdriiadta.aut omobi |l iui tenka 0,2 at
ir su kitdO sistembO parametr® kitimais, kas gali n
N3 kategorijos automobili O turbaphkokpiesiepia®ykesut
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gal i mybi O nara. Vaokkldi daip PBPFO jebdbekitstosem@ener av

reti ir dagnu atvejuédbitdaddl tgikarke tDt gaidp snOy jpa sjeik
Api bendrinant tyrimo rezultatus galima teigti,
priegilros ir remonto visuose ridos diapazonuose.

fiksuota 6,9 gedimdlatwiej MWawWindrmami aiut gmame ri dos
(SCR) sistemosgedm& ur i e sudara 2,65 atvejo vienam automob
N :
I

mokslininkO rezultat O, es galtinidokeoamnal inz ©ojaa
vari kliai, kuriuose AdBlue sistema naudojama nebu
tolimesnius tyrimus, kurie bit® naudingi opti miz
finansus.

l gvados

1. Moksl inas literatiros analiza atskleidgia ¢
varikliuose ir jO sistemose bei p a reowtoo moylrii IMOD trril

2. Sudaryta metodi ka rasti automobili® variklio
pri klausomybf nuiog aanuatloinzouboijlainot rlild0o svnt . N3 kategor
duomenis.

3. Nustatyta EURO VI N3 kategorijos automobiliO
priklausomyb& nuo jO ridos rodo, kad ridos di apa:
skailius yra 30&fur wddsddsapazbywginaot 0 i ki 300 tiKk
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RELATIONSHIP BETWEEN THE NATURE OF TRUCK INTERNAL COMBUSTION ENGINE FAILURES
AND MILEAGE

Summary
Failures of truck engines and their systems is one of the main operational problems in the transport sector, which has
a direct impact on truck maintenance costs, fuel consumption and environmental impact. One of the most important factors
determining engie performance and failure frequency is mileage dependence. This research analyses how truck mileage
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correlates with a higher probability of experiencing engine and system failures in EURO VI standard N3 category vehicle
engines. The research analysed truck data, considering different mileage categbf@sti{@usand km, 15800

thousand km, 30450 thaisand km, 45®00 thousand km, 66050 thousand km, 75800 thousand km, and 9A®50

thousand km). The results showed that with increasing mileage, the number of engine and system failures increases. In
trucks, when the mileage range is from 750 to 16504and km, the probability of engine or its systems failures is 300%
higher compared to the mileage range from 0 to 300 thousand km. The research is intended for truck owners and
maintenance companies in order to better understand the dynamics ofrthetatistof failures when planning company
activities.
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ELEKTRI NI O AUTOMOBI LI O BATERI JOS j KROVI M
PRI KLAUSOMYBAS NUO TEMPERATI ROS TYRI MA

Darius Juodvalkis
Lietuvosi ngi neri jos kolegija

Anotacija

El ektra varomi automobiliai tampa vis populiaresni.
automobili O, Kkurie var omi vien elektros energiija. El el
patogumas pagrinde priklams n u o DX ei ki amo atstumo su viena DXrova,
infrastruktiros. Giuo metu Lietuvoje elektromobilio
el ektromobil DZ naudoti kel i on & nektra yammilaitoeobiliai jdu galiGoatikimai a i k i
nuvagi t8d0t0i k20 u vi ena baterijos Dkrova, bet tai yra ma
degal O baku, o tai rei gki a, kad kel ikaruguatnit eell eekkttrroommoobbi
ugtrunka taip pat il giau nei ugsipilti degal O, todal
DXrovimui. Jkrovimo trukma priklauso nu dariugglitikiausytip ar a me
nuo aplinkos temperatiros. Gio tyrimo metu nustatyta e
ir trukmd realiomis sNIlygomis.

REI KGMI NI Al .BeRtBn@aumobilisLi-i on akumul i atori O baterija, g

j vadas A A
El ektrini O automobili O DXrovimo greitis vVviena:¢
naudoji mo patogumas ir tinkamumas il gesnase kel i
|

jonQ@ on)i baterijos, kurn@®oDRZavimb paeamesr Or i Ra ki
nuo baterijos ir Dkrovimo iifpvastbakeiirjpss Dekpei
situacijose dagnai gal i nebl ti opteitrgal ik eil ret Na Ik atr @
negu deklaruojamas automobilio gamintojo.

El ektra varomi automobiliai daugel yje -8024nm. O, o
d. duomenimis ig viso Lietuvoje yra
4) . Gi wa loaniokii nii aii slaglot reak sypd rmo@amiac an
tradiciniams automobiliams su vidat
ir ilgesnase kelionase. Ilapraptaiseikia o nu
nds metu ir jO tinkamumas tokioms ke

El ektra var omi aut omobiliai gal i b1t DXraunam
ir greito Dxmwwli antoi nset osredvas e ( DC) . jkrovi mas ki n
nenaudojamas il gesni O kelioniO metu. Tokiu atvejl
automobilio aukgtos DZ ampos bat eurdsjkrlunaynuadatine sravel o j a n
Giuo atveju Dkrovimo greitis priklauso nuo el ekt
gal i mybi O. Lietuvoje greito Dkrovimo stoteli O tin
vieneletk ra varomu automobil i u, o giuol ai kiniai el ektr
2017 m . | ai dos Nissan Leaf automobilis su 24 kWh
0 2022 m. |l aidos VW KIrDo.v3 npoaH baei kkiot DEreotb i 1 2 40 kdW oDde n O
Gami ntoj ai dekl aruoja automobili O palaikoma didgi
idealiomis sNlygomis, o praktikoje DXrio®iwei kgs ei ©
kurio priklauso baterijos DXrovi mo gr €C bdtesjosyr a

N-0o pgo
= C S5 Dd®T
®»3c@ax
co wnw —=
.o — - —
— g — = —

|
(
n
t
D

I

temperatira yra optimali greitam DXrovi mui, o, | e
Dauguma ¢giuolaikiniO elektrini®O automobili O turi
o kai kuriledyyma isiigt g @ap.agAkumul i atori ® baterij O
|l eidgia ugtikrinti di dgi au s isdin LB# elektrinis mdomapilisenauddpZ P v
pasyvi N baterijos auginimo sistemN, kurios galimy
baterijos temperatiros.

Gio tyrimo probleminis kl ausi mas: kaip prikla
temperatliros ir koks jis bina realiomis sNlygomis

Tyrimoa kt ual umas: elektrini © automobili O bateri]j(
Gami ntoj ai nurodo g¢gios charakteristikos rodikIliu
dagniausi ai neD4nanoma ugt eksephbhat &kcisjddiseniset .l e Rt
DXrovimo greitis gald@i b1t magesnis net kelis kar
yra baterijos temperatira.



Gi tyrimo tikslas nust at yt i el ektrinio automobilio Ni s
pri kl ausomybi nuo baterijos ir aplinkos temperatil
Pirmojoje straipsnio dalyje analizuoj ami el ekt
ragiantys DXrovimo greitDZ Antroje dalyje pat
rijos DXrovimo greitDZ met odi ka ir atli ki mo
ybini O DX r onustatynui gei vertinimuio r odi kI i O
Tyrimas atliktas taikant giuos metodus:
1 techninas ir mokslinas informacijos anali za;
9 natlriniai eksperi mentai ;
f matematina statistina analiza.

b
e
k

1. El ektromobilio baterijos DXrovimo greilio ir

Daugumoje elektra varomO automobili O kaip enei
baterijos. Lilio jonO baterijO Dkrovimo greitis g
Vidutina DXxrovimo galia apskailiuojama:

0 —N 1)
| iERi DX r aut os ener @iiDxoso vkiimeok itsr u(kkm@h )(;h) .

Gi s rodi kIl i s nara r odoD#aasn gawst oinmofboirl maoc i anri a Bk r d
apskailiuotas tik konkretaus krovimo proceso paba
gal i ma DXxrauti DZbaterijN per | aiko vienetN.

Gali biti dar naudojamas baterijO DXrovimo grei
Ssu baterijos ta a Iir parodo per ki%k Baaiekro jgoasl iDZ
greitis 1C reigdg a, kad baterija pilnai gal:i bTti
pi ai baterij N Krauti prireiks 2 h. Kadangi da
DX u@iDXir koiv o SOCH StageiobChdrge i r n e iia) R SQCt i t onch & | DXrovin
n ksas C el ektr biliO baterijoms dagniausi ai
i ekvienas el omobilis vagiavi mui naudoj N
el ektromobilio t ini O savybi O, vagiavi mo sNI yg
metu dagnai rodo DXrovimo adinei t®Zuloi | otmedjrd)i DX rpe
apskailiuojamas IreawiimandgalmoNneinrt iknainkr et aus el ekt

® —N 2)
| iPARTmoment i na DZXr ogwdiienoe kgtarloinao b(ikkW)o; vi dutinas energ

Gis rodiklis yra netipinis ir naudoj amas ti k
apskailiuojant kelionas elektromobiliu trukmn. T a
DXrovimo greitDZ (ktm/k)Dkrhevwusd abatgeariijmd iar | diknant |

El ektromobilio baterijos momentinis Daateijosi mo ¢
konstrukcijos, baterijos temperatiros, DXrovos |
el ektromobiliai gal i pDikl rao vkiymo  girkeli t202,0 bkeW ngoi nse nrt o
pasiekiamas tik tam tikromis sNIlygomis ir trumpa
Dkr ovi mo gr e B@dlasge, tpaBOCRG8kOrY%a mer DX r ovi mo gr eindoi o ki
baterijosSOC Pvz. gamintojas dekl aruoj a, kad 2017 m. I
Dxrovimo gali N 46 kW, 600ghzubZamaumvamtutnm@ DEYoivk imo
automobilio Dkrovi mo g alSOQpateikmmi pakh | acukst or noynbodb inl ui 0O bdaut o
Nissan Leaf, 2017

o= —o

n
a
e

K

P, (kW)

40

0 20 40 60 80  SOC (%)
lpav.Ni ssan Leaf baterijos D&XOOVIi mo gali os |
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Analizuojant 1 pav. patei ktN grafi kN mat ome, Kk

SOCyra apie 3BOCOXK roivd anoamgtal i a maEBP@E8 0%, oDX reosvai nmo bgaatl e
20 kW. Realiomis sNlygomis ¢gi pr8aChabsomiyba kit DX
pri klauso nuo baYaegrXi i kits 2018 NigsanrLeaf &utomabilyje baterija neturi

pagil dymo gali mybds, o auginimas vykdobnansa oorput,i naol
temperatiros ir Dkrovimo procesas ugtrunka il giau
aplinkos temperatTros ir vasaros metu dal aukgto
baterijos t«mprmrastllsrtoesmap;alaGlose sistemose baterd.i
skysliu VienN ig efektyviausi O baterijos temper a
nes j O baterijose auginamos Kamnan&i r g kli d @ mo 2 0Ri1g k vi
automobilivuose yra baterijos Tqasla,rzmz@glfnmnkgcrlepatamlk
automatigkai, kai automobiliu vagiuojama krautis

automobilio navigacijos programoje.

2El ektromobilio baterijos DXrovimo tyrimo met oc

Atliekamo tyrimo tiksl as IZerzaIEkNlnwsaUtomnobyllessaa pebfi n k o
baterijos DxrTowriinmazxPrdsi dnd.autiralsgsaj o man., o baigtas
tyrimO | ai kotarpis parinktas atsi gvelgiant DZtiks
proceso rodiklius ir jO priklausomybap! nnboskiem
Tyrimas atliekamas realiomis automobs!| sNl kgsemi € ni&
galima wugtikrinti vienodN baterijos Dxkrovos |yg
gamintoj O, esant gemai aplinkos temperatlirai, rek
Pvz.VWID.3vartotojo adove nurodoma, kad esant vidutinei ir

pal ai kyti neé magesnpPpdbeebDkxpRO6vos | ygbZ o, esant gal
ne magesnDZ nei 40 %Whph2820.ayrimgnoest uDZXf ri okvsouso tlay gdDZd(gi ausi a
buvo29C, o g¢ged@i ausi a

Tyrime naudotas 2017 m. laidos Nissan Leaf automobilis, kuris komplektuojamas su 24 kWh talpos

lilio jonOemaudcatig aautTymadbn | i o pagrindinds (BYr tyr.i
2017:
9 HV baterijos visa talpa 24 kWh;
1 HV baterijos naudojama talp22 kWh;
1 Didgiausias bat-elekWM; os DXrovi mo gali a
T Vidutina bater i 80g-3@0&\r ovi mo galia (20 A
Gis automoklriasingalais ®BICtir DC srove. Tyri mO me
DXrovi mu DC srove CHeArd eGHA DEKM® vji umog tiDZngt i s ugti kri
TyrimO metu automobilio rida buvo apie 40.000 ki
informacij N, t iSOHapie®0%. baterijos bl kl a
Tyrimo metu automobilis buvo Dkraunamas Efacec
= Type 2 Akumuliatoriaus jkrovos lygis
8 ccs
CHAdeMo f. -
jungtys Oeacec
Sustabdyti Testi
>
Tkrovimo trukmé Ikrovimo galia  Jkrautos energijos kiekis
a b )
2pav.Ef acec QC 45 DXrovimo stotela (a) ir jo
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Gi DXrovimo stoteld pasirinkta, Dkesovjiimot urail i QHH /
pakankamaytrime naudotam elektromobiliui, kuris galilpikytid i d i ausi N 46 kW DXr ovi

j kraunant aut dD&aoivli DZof isk ou ejl éamsa i n f fikgugjeana:i ni a me

f DXrovi m@; trukma

f DXrautos ereg.rgijos kiekis (

Tyrimo metukiekvieno eksperimente i dut i na DXrovi mo galia apskail
patei kt N 1 formulnf. Aplinkos temperatira nustato
parodymais. Automobilio baterijos tempeattfaaknéav
pradgioje atitinka aplinkos temperatlirN, nes prie
DXrovimo vietos vagiuojama apie 2 km atstumas nei

Atl i kus visus tyrimo eksperimentus apskailiuoj e
galia Pvsun:

5 2—n (3)
| inanat T rini O eksperimentO kiekis.

Gis rodiklis nadra informatyvus ir neatspindi €
sNI ygomi s, bet DX ertinant, kad automobili O gamir
dekl aruojama el ektromobiglail o abateaii jyosa D&KksViimgav i
automobili O naudotojams ¢gis rodiklriesal | eivsitdutt n&
el ektromobilio baamriijlksamb&rkbhi matigadsazonos regi

Baterijos DXr ovos | &) gri psbaigdik &)o nustatomas pagal parodymuse (
automobilio skydelyje ir DX r Dpav. )&Gi sat elgasiosnfpanm
eksperimento metu BKrapdlasiYibeaotjearfag oldkdpkk DZvos ver

. Og

Op .Q.Q)n (4)

Apskail i uo%Nv B lignant so saujds baterijo®d verte(Eiww) galima nustatyti
ti krNjN el ekt r ons@®H-iState af Healtht er i j os bl kI i (

"YU O :’ p Tih (5)

Naujos baterijos 1% verta apskailiuojama aut
naudoj amN tal pN daSOHmama metgr alsO Oy.r aBavtiearnigsossvar bi a
kiekybiniO rodikliO, kuris nusako jos |likutinn ta

3Tyrimo rezultatai ir jO analiza

Tyrimo metu fiksuoti rezultatai ir giais rezu
baterijos DXrovimo greilio rodikIliai pateikti 1 1
tyrimo metu buvusi N aplinkos temperatirN.

1 lentel a
Ni ssan Leaf baterijos DXKrovimo tyri mo

T,°C Ex, k Wh 1t mi €1, %N e, % Py, k W Op, k Wh SOH %

-3 5, 2 37 43 79 8,43 0,114 6 6

-2 7,9 56 34 8 6 8,46 0,15 6 9

0 6, 9 45 33 79 9,20 0,15 68

0 6, 3 40 31 74 9,45 0,15 67

2 5,7 30 30 67 11, 404 0,15 70

2 9, 2 514 26 88 10, 21 0,15 67

2 7,11 40 34 79 10, 6] 0,16 72

3 7,2 42 29 77 10, 24 0,15 6 8

3 7,49 41 28 78 10, 9¢ 0,15 6 8

4 7,65 38 33 83 12, 0§ 0,15 70

7 5,7 25 38 77 13, 6§ 0,15 6 6

10 7,85 32 28 79 14, 7] 0,15 70

12 7,5 26 31 80 17, 3] 0,15 70

15 8,06 28 31 83 17, 2] 0,16 70

20 8,1 23 29 80 21, 11 0, 18 72

21 9, 3 24 27 87 23, 21 0,16 70

26 8,9 22 28 85 24, 2] 0,16 71

29 8,8 19 26 83 27, 74 0,15 70

B O 134/B 0 62 0 po

w
N



Api bendrinant tyrimo rezultatas galima daryti i
greitis priklauso nuo aplinkos i r / aateiktbsayrirrornefjuos t
gautus rezultatus ir mat emati gkai apskailiuotus
pri klausomyb& nuo aplinkos temperatiros. Elektrom
galia nustatyta kai apinos t emper at I r &C)b uivro jgie mb maws i &, 43 kW, (o
DXrovimo galia gauta pri e %)irfyga2&10OKW.dap patpnbtoma,kkads t e
visame tyrimo temperatlirO i euiktiesing priclausomybeirué apléakoDX r o
temperatliros. Vertinant vidutinds DXrovimo galios
0°Cvidutina elektromobilio Nissan Leaf baterfiCjos D:
ir daugiau temperatirai

Anal i zuoj ant apska '

i SOHp@atr asnetbraod erieji kg mds kit &as p
kl ausomybn nuo aplinkos ir/ ar baterijos tempe
utinas DXxrovimo gali oSSOH7RI %, Ji@auma Gisa invisasat §6 .
erijos Dkrovos |l ygis buvo nustatomas tSOH 1% 't
riklauso nuo temperatlros ir yr aWangliiekit,202%. Ki t
tap pat nustatyt a, kad | il i o-5C&kib@Cibratt eerrvi § lass galuidme
pa$Opipar ametro nustatymo metodN ir nevertinti temp
3 pav. grafike pateikta tyrimo metu nustatyta v

realiomis sNIlygomis.

ri
i d
at
ep

P, kW 36 kW
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0
10 15 20 25 T, C

Leaf Dxrovimo vidutinas galios prik

)

3pav.Ni ssan

Patei ktame grafike geltona horidehktaltuojldamNij a
Dkrovimo gali N kai baterija kraunama nuo 20% i ki
galia realiomi%, sbNety gjoimissi eeksiaantt i2k9 api e 80% aut omo
Dkrovi mo gali os. Aplinkos temperatirai esant nei (¢
galia siekia tik 25% gamintojo deklaruojamos vidu

1 lentel daje patei ktuose duomenyse galima pastel
ne nuo 20%S0OGQG 0 nuo 30% ar net gi daugi au. Si ekiant t
pal yginimo su gamintojo deklaruojamais duomeni mi s
baterijos SOC 2 0 %. Bitina atkreiptdi dames DZ kad tyri mas
automobilio eksploatacijos metu, todal dal inibj ekt

Viso tyrimo metu gauta vidutina baterijos Dxkr o
yrimo metu didgiausia ir artima gamintojo
[ vasaros di enoamnitsgmoobigiieomoNsi spsearni oldeua ft ibkaatt
gi 3 kartus magesna nei deklaruoja aut omol
i o automobilio baterijos K&tr® vvemutii,nttii kida i
as il gesnio nuotolio kelionase.

(SR

S tyrimael elktumii mi omed wt oingothiirltiao Ni esan L
prikl ausocanpylbi&n kms o trerad & roanti Isr ossNI ygomi s, kai joi DX
DXrovimo stotel aje:

T nustatyt a, kad apmliidrel ais Dﬂgarhpﬂlerawttfornmbtidriio Ni s

greiliui ir, magajant temperatlrai, baterijos Dxr
T tyrimo metu nustatytas didgiausias batirijos
daugiau. Giuo atveju vidutina baterijos DXrovi mo

f magiausias Dkrovimo greitiigamagsaapl Gnkosat
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baterijos DXrovimo galia vieno DXrovimo proceso m
T visais atvejais vidutina baterijos DXr ovi mo

gami ntoj o. Vidutina baterijos Dxrovimo galia arti
vasaros dienomis, o gi emas meatu,bai &aitjosa Bkt owmoim
kartus magesna nei dekl aruoja automobilio gaminto

Literatlra

1. Elektromobili ® duomen® baz4a. I D.3, 2022. [interakty\y
database.org/car/1831/Volkswagk¥B-Pro#chargdable

2. Elektromobili ® duomen® baz4ad. Nissan Leaf, 2017. [in
https://evdatabase.org/car/1019/Nissheaf24-kWh#chargetable

3. EV charakteristikos. 2017. [interaktyvus]. (gilréata
com/en/model/960711

4. YangX., ZhangG., GeS, WangC. Fast charging of lithiurion batteries at all temperatures, Proc. Natl. Acad. Sci.
U.S.A.115 (28) 726§271. 2018

5. Kannan C., Vignesh R., Karthick C., Ashok B. Critical review towards thermal management systems cidithium
batteries in electric vehicle with its electronic control unit and assessment tools. Proceedings of the Institution of
Mechanical Engineers, Pddt Journal of Automobile Engineering. 2021

6. Regitra. At viri duomenys, 2024. [interaktyvus].
https://www.regitra.lt/It/atviiduomenys/?datayear=2024&dataquery=

7. Tesl a, 2024. [interaktyvus]. (giTréata 2024
https://www.tesla.com/ownersmanual/modely/ en_us/GBEE08D470CEQ4BDD-83F29854FB3D578F.html

8. VW Vartotojo vadovas. I D. 3 2022. [interaktyvus]

https://www.volkswagenco.uk/en/ownerandservices/mycar/manuals.html

9. WangH., WangC,, JiangC., ZhouJ, Liu W., JiZ., MengG., ZhaoF. High-power charging strategy within key
SOC ranges based on heat generation of litHamtraction battery, Journal of Energy Storage, Volume 72, Part A,
2023

10. WangL., QiaoS.,Lu D., ZhangY., PanC., He Z., ZhaoX., WangR. State of health estimation of lithiuian
battery in wide temperature range via temperaagiaeg coupling mechanism analysis, Journal of Energy Storage,
Volume 47, 2022

RESEARCH ON THE DEPENDENCE OF THE CHARGING SPEED OF AN ELECTRIC CAR BATTERY ON
TEMPERATURE

Summary

Electric cars are becoming increasingly popular. As of 2024, over 15 thousand cars powered solely by electricity were
registered in Lithuania. The possibilities and convenience of using electric cars for longer distance travel mainly depend
on the distanceovered on a single charge, the battery charging time and the charging infrastructure. Currently, the
charging infrastructure for electric cars in Lithuania is sufficient to allow the use of an electric car for trips around
Lithuania. Modern, modern eleitt cars can already reliably travel 2800 km on a single battery charge, but this is less
than a traditional car can travel with a full tank of fuel, which means that when traveling by electric car, it willlbawve to
charged during the trip. Charging alectric car battery also takes longer than filling up with fuel, so you need to plan
your trip accordingly, taking into account the time spent on charging. The charging time depends on many parameters,
one of which is the battery temperature, which rdapend on the ambient temperature. This study determined the
charging speed of the battery of the electric car Nissan Leaf and found thadlife reahditions of daily operation of the
car, the average charging capacity of the battery is always loaerdixclared by the manufacturer, and at ambient
temperatures belo®C it is about 3 times lower.
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| NDUKTYVUMO RI TAS KOKYBAS GERI NI MAS | NTEGRI NI

Vytautas Mal aitis
Vilniaus Gedimino Technikos Universitetas

Anotacija

Straipsnyje nagrindjama induktyvumo rili O svarba in
konversijos ir signalo apdorojimo srityse. Apgvel giar
rezonansinis daguss bei kapyaBsamaktpaiazitini O el emen
medgi agO parlnklmo sprendi mai |, |l eidgiantys optimizuoti

ritas sumagina energijos mnuwesti ol ipuasd,i dé Ineak tDZ oermaggi mei tG nsi tu

technologini O patobulinimO svarbN sieki amatgi diahed mii ki efi
el ektroni kos DZenginius. i

REI KGMI NI Al I6€ybnGigrandynail ndukt yvumo rita, Nanoel ektroni

jvadas

Giame straipsnyje nagrindjama induktyvumo ri i
tampa vis aktualesnd dal sparl|liai tobul djanli O el
efektyvesnlf) bei funktcdiom@!| kbni Auiel ekhdokt koamor
komponentas dagnio valdymo, energijos konversijos
efektyvumN, energijos nuostolius bei elkegktorsormkadkrydd
ritds yra biltinos siekiant sumaginti energijos nu
ypal svar bu ¢i uo(Wangétal.R@p)e el ektroni koj e

Tyrimo objektasi i ndukt yvumo ritas i ntegriniuose gr an
el ektroni kos srityse, rei kal auj anliose aukgto efe

Straipsnio tikslag i gt i r t i induktyvumo rili O kokyb&ds geri
atsigvelgiant DZJO konstrukcuN naudoj amas medgi

vei kimN skirtingO dagni O ruoge.
Ugdavini ai

Apgvel gti pagrindinius induktyvumo rili O par ame
kokybads faktorius, kurie lemia jO veiki mN.

l gnagrinat.i konstrukcijos ir medgiagO parinki mc

l ganalizuoti parazitiniO elementO DZakN ritéas |

Patei kti induktyvumo rili O kokyb&s gerinimo met

Naudoj ami met odai : Straipsnyje taikomi l'iterat
formuli O sudarymo metodai, skirti anali zuoti i ndu
pat naudojama ekspedjmeemi anOi seanksaedniadatyei mo

Straipsnio struktlra: Jvade pagrindgiamas temo:
Pir mame kyriuje pristatomi pagrindiniai i ndukty
Antr ame kyriuje aptar®©amar komhismoukspakaai jrkmei s
vei ki mN. Treliame skyriuje iganalizuoj ami parazit
skyriuje pateiki ami kokybas gerini mo mettekbmas, t ai
i gvados, apibendrinanlios tyrimo rezultatus ir i4¢g

Pagrindiniai induktyvumo rili O parametr ai

Api bragiant induktyvumo ritas efektyvumN, igsk
kokybas if@ktoaiusyra bedi mensi s dy di si;L, parameair&st y v ur
mat uoj amas henriais H; i ndfkatugjamashercaisHzZ as rezonans

I nduktyvumo ritds konstrukciij N iTOM; §iT dakpaidampt y s [
induktyvumo ritdas vij Oin;i nidnudkutkytvyuvmioma irtjiatsé sm isstoi reiks:
ritas slxkeregmdoni s i nduk Dy WPateikti paramet 2 $lkeeni asmaokgl i a
parametru§i ndukt yvumo ritas kokyRad¥in andki2oo4i O bei i nduk

I nduktyvumo ritas model i s

KMOP technol ogijose i nduktyvumo ritas supapr e

parametrais pateikthpaveiksle
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L
lpavd nduktyvumo ritas supaprastinta ekviyv
Galtinis: sudaryta autoriaus

Gi a maveikse matoma, kad nuosekliai sujungtas induktyvinis bei rezistyvinis komponentai

atitinkamdriRs g AWmismmiumas tarp induktyvumo rit&s vijd
Talpa esanti tarp induktyvinas ritas ap@ySilioic ir
plokgtel s pagrindo varga i rRit @il ApibendantaiRs ConirkGma i g
parazitiniai komponentai gali bl ti aRijG.ngt i ir ap

Sukurtash du kt yvumo ritas trpamnaeiikss Ineo.deGiiasmep ap aevi kitkassl € p a
igvardinti induktyvumo ritadas parametrai.

Silicio pGoudtddma pagadliaupat ei kt N for mul i:

c"LZQ (1)

Virguje pat eWiktnadjuek tfyovrunmuol & ji et &ss imeitcailoo pvaidjaoksl op It
ploto vienetui, talpasprviybi ®udei n k' bikiXafe/ @k Bixie i niul
padaklRnusat papaoma pagal toliau patei ktN formul i:

R = 2

2pav.l ndukt y vtinates modelis a s
Galtinis: sudaryta autoriaus

Virguje pateGktobjei bopmdbh&je | aidumas tenkanti
nuo padaklo fizikiniO savyPki OObeiidkitndlapad btoarep nil
silici €xipardeaikd koi ama gi a for mul e
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[]

a eOX

COX:VVIII% . (3)
Gi djog reWlidaksi do dielektrindFsdkvarbal dagomai 3n4dl da
verta gadknussakkiootatsstumN tarp induktyvumo ritas a
api bl dinamas kaip oksiCdymm: st ori s. Ekvivalentina ta
& , R
Cp — Coxc,-g'-'- M; (CSI -EOX) (2:SI gl i (4)
?14’ VVZ (Csi -'Cox) F§
Ekvival eRtyrkna t al pa
_ 1 é écsi+C0X)2§ 5
Piwcr £ @ ¢ ©
TalpaCs, kuri N lemia atstumas tarp induktyvumo rit@és
a
C, =W (6)
gox,Ml-M2

Gioje formuhdjeaariameak@apvumo rittxavanws 4100 sktast i@
vij O. Ekvi WRalgernetiignkd avmear gpaat ei kta for mul e:
rl
R=— "=, @)
Wrgl-ed
é

liaj;imet al o savi t otj metablsterik mikranaissi aw&kggadagni o pavirgin
gis parametras apragomas ¢gia formul e:

- [ 8
e (8)
| ifadagni s i guem&kgnatsi rGidizgktvalrbasavi toji elektrina
igreigkiamas gia formul e:
D,
:K 2 Vld, 9
L vy ©)
| iDaggTi nduktyvumo ritas vidutinis skersmuo, kuris vy
_DuwptD ¢ 10
vid_T' ()
For me(@®34:ii nduktyvumo ritéas sNlyginis tankis igreigk
,.r:DI [ DVID_ (11)
D|('3+DVID

Formu(EB)E(llireKzTWheeler koeficientai, kurie priklau
koeficientO vert dMohgnetalelbM)t os 2.2 | entel aje
X 1 lentel a
Wheel er koeficientO igraigdgkos
I nduktyvinas ritas formgk; Kz
Kvadratas 2,34 2,75
Gegi akampi s 2,33 3,82
Agtuonkampi s 2,25 3,55

Ga | tsudaryta autoriaus

At si gvel gawaait ksOZe2 patei kt N ekvivalentinin schen

parazitinius parametrus i greigkiama:
maksimalimagnetih e ner gi j a - tmekesni el
Q=2 8 i 12

energijos praradimas viename virg@skke i
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L . 1 e  RY(C+C)
R T Ran QSLORSCS - WG C) (13
1+& WLsgﬂg
RER Ty
Il g gios |lygties matoma, kad pirma | ygties dalis
S (14)
R
nusako magnetini energijN sukauptN kartu su vagin
1
T (15)
1+ s B4
F%g;F%+|
nusako silicio padédklo parazitini®O elementO® | emia
2
a-2&19D . e (16
é L
dalisapi bl dina savirezonanso povei kDZ kokybei, kur DZ
galima teigti, kad induktyvumo ritas kokyba prikl

ir aplinkini O medgi agOr 5 a \Bab Holy)and Lbu. 2¢08; s dpetillegas eto ¢
al. 2000; Yang, Dai, and Hong 2011)

I nduktyvumo ritas ko kybas gerinimo tendencijos

Didadajant dagniui, didadja ir Rs reikgmd, kuri N
rei gkinys. Artumo rei gkinys sukelia netolng STr o\
teka srova kitu | aikddkiyirk ugallinmal kg yzeurmion trii tlaei | i a
didinantguosparametusm an@gmirezistyvinainuostolai, o t ai di dina kokybn, kai

Svarbu vengt.i agtriO kampO induktyvinadje ritaj:e
maginanl| i D&l kokgbnpriegasties aukgtos Kkokybas rit
kokybas geﬁ'paim@ibidés tal pos tarp vij QNandogntni ma s
vienos gal ioma rjiidovee begatlaip os j boj a i nduktyvumN.

Didinant atstumN tarp ritas ir silicio padaklo
storu silicio oksido sluoksniu, kurpamzitnus huostobus k ai p
ir padidinti ritas kokybn.

Esant ¢gemiems dagniams, nuostoliai dagniausi ai
padi dinti naudoj ant pl atesnn, storesnn ir l ai dgi

susidaro tarp ritalkokiyrbedi Igiecriiontpg adnaakgion a nmacd adat st
skersmuo.

l gvados

1. Induktyvumo ri | MOde&rokiybdse se/lagltaroni ni uose D
konversijos ir signal@pdor oj i mo si stemose, kokybigkos indukt:
energijos nuostoli® ir didesnio veikimo stabil umo
didina bendrN DZengini O efektyvumN bei pati ki mumN

2. Rili O konstrukcijos parametrai: Ritas indukt
tiesiogiai priklauso nuo konstrukciniO savybi O, t
parametrai | emia paradi mNni Qurakep@aro Daag® aisfi
dagni ams.

3. Kokybas gerinimo metodai: Siekiant pagerinti
metalines vijas bei vengti agtri O kampd, kas pade
padeda atstumo dldpadmbbotarparstasasrlzolia'cbnis

4, Dagni O DZ akos aspektai: GemO dagnlo srityje d
|l ia svarbus | aidumo didini mas. Aukgt O dagni O sri

komponent O sNveikos, toadrplvipé® optieguluiotot atisd o
energijos nuostoliai.
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5. Technologinas galimybdas: Tolimesnis induktyvu
konstrukcijos sprendi mO, kad bltO galima prisitai
susi jusi Oma@i rDEmengijgsivantojido efektyvumo didinimu.
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INDUCTOR QUALITY IMPROVEMENT IN INTEGRATED CIRCUITS

v

Summary

This article explores the critical role of inductors in integrated circuits, with a particular focus on applications in
frequency control, energyonversion, and signal processing. Inductors are essential components that directly affect circuit
efficiency, energy losses, and noise levels. As electronic technology advances, there is a growing demand for devices that
are smaller, more functional, amthergyefficient, making highquality inductors a priority. The article discusses key
parameters influencing inductor performance, including inductance, quality factor, and resonant frequency, along with
structural parameters like coil width, spacing, #ridkness.

A model illustrating parasitic components, such as capacitance between coil layers and resistance within the silicon
substrate, provides insights into the impact of these factors on inductor quality. By optimizing coil thickness, width, and
spacing, desigers can reduce resistive losses and improve performance across different frequencies. Further, the article
highlights techniques to reduce parasitic capacitance by increasing the distance from the silicon substrate or applying a
thick silicon oxide insulabn layer.

For highfrequency applications, reducing inductor size and adjusting coil geometry are shown to improve quality.
Ultimately, the article underscores the need for innovative materials and designs to meet the challenges of miniaturized
electronics, supportg the growing demand for reliable and efficient electronic devices.
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AUTOMOBILIO SAAB 900AERODI NAMARKROVO TY RAUDOIANT
SUKURTIKAPBAOS AUKGLI O MATAVI MO PROTOTI Pt

Gilvinas Martigius, Rasa Gygiend, Artiras Al
Lietuvos inginerijos kolegija
Anotacija
Gio tyriimagttiirksl é888SAAB 900 aerodinamines apkrovas ski
pokylius naudoj ant sHEKupdrN mantaaii mou\wa oa tolt ii tNi real i omi
pakabos aukglio pokylius ir vertinant aer Gukirtasspakabos O | &
aukglio matavimo prietaisas buvo igbandytas skirtinguo
su rankiniais matavi mai s. Gauti duomenys l eido ti ksl
aerodinamiAs j Aagos. Rezultatai paroda, kad esalmuvo43229DN, km/ h ¢
eksperimentigkai i gmatuota 460 N, skirtumaBetsnustdtyln, 6, 5
kad didajant automobilio greiliui, aerodinaminis pasip!
valdymo savybams. Aerodinaminas apkrovos priklausomyba
tappci nA integravimo taisykIn, leidgianl i N apytiksliai [
tyri mas oa@Namg eriilb o ir apkrovos interval N, kvadratina p
tiesine. Siekiant patikslinti aerodinamini® apkrovO mc
di desniems greil venmas i r DXZairioms apkro

REI KGMI NI Al .QDGliMami adtamkbdolvap di namika, pasiprie
oro srautas.

j vadas

Automobili ® aerodinamikos tyri mai dagranghusi ai
Computational Fluid Dynamigsmode |l i avi mu, taliau tokie metodai
at spi ndi r Autoiai Huchoir SiNd (¥9§7a teigia, kad automolilp a v i yrn@airuas tloydgdd s i r
apskailiuoti jo aerodinamines apkrovas yra | abai
autori ai neapti ko informacijos, kad Lietuvoje ar
galimi eksperimentai su automolh i u . Be t o, tinkamos CFD programos
aukgtO iglaidd ir reikalauti papildomO apmokymd ¢
vei kian|li O aerodinamini O jad4g0O mat aeviinQuit ispiol Isol anga t
Tokie jutikliai gali biti montuojami ant igoriniO
galutinas DZakos automobilio konstrukcijai. Jie t
gali blti atliekami jau mindtame vajo tunelyje ar
automobilio vagiuoklas aukglio pokylius trasos at

Straipsnyje (Burgin, Barfield, 2021) nagrinaja
savybadms ir charakteristikoms. Aerodinamini O el em
met odas, naudoj ant 3D QGLIDWORKS Vi7Iprogramajeo Straipsbyge §Wieken, r t N
Nayeri, Paschereit, 2020) autori ai patei kia goni
Bandymai buvo atlikti v&j drt urle llyajiep,s. matediaingueeou ¢nd wa
Piech n a , (2019) atliko tyrimN kaip goniniai aut omob
posi kio sNIygomis. Naudoj ant CFD modeliavi mo met
sumagi nti automobilio miasstpabielju mN mNyp&lare siamptag@as
Straipsnyje (Duarte, Mendes, 2022) pristatomi tyrimo apie D&%®I( Drag Reduction Systg¢m
tai kyto vargybO automobiliui rezultatus. Kai p
el iavi mas. Straipsniuose (Jones et al ., 2023
bl emati ka, kuri O auniomataikrmibam radkyl i ovimust al
ai psniuose paliO jutiklidO konstrukcija ir veisk
2022) tyi na d a mi dvigubos duj O kameros hidropneumati n
eltoN0 oOMP duj O/ al yvos | &gi o jutikliO.

Apgvel gtuose galtiniuose patei ki ami speci fini
uni fi kuoj ami sportinio automobilio aerodinamini
aerodinami kos forumai i r addtoir iraealHuccrios sGNInyg o Mils
vagiuokl @&s aukglio jutiklius aerodinamini O apkrov
DA i egt i k ol kas rast. nepavyko.

Vagiuokl as ukglio stebajimo sistema automobil
pagrD&tos bent keli ®© automobilio sistemO veiki mas:s
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pakabos aukglio reguliavimo sistema, tarp aginas

Automobilio aukglio dvebaaknas phasbdmbs, fkoksi y
atsiranda realiu | aiku, automobiliui judant,, dal
projektuojantiems automobili O aerodinaminius | e
Naudodamiesi ¢gia sistema, inginieriai gali stebat
gallit)N gr pri s p adodnijoicg MmNk Bi j agNomobi lis. Analizuojdnagaud® a i r i
duomenis, galima paskailiuoti, kiek padidajo pris
aerodinaminius el ementus tarpusavyj e, arba DXertdi
padeda tikslias u pr ast i aerodinamini © el ement ® povei kDZ aut
automobili O dizaino kirimo proceso.

Temos aktualumasut omobi | i O aerodinami ka yra svarbi tice
aut omobiliams, nes ji tiesiogiai veikia degal O sN
Magesnis oro pasipriegini masaul erdauwdat it remerpgirjtho,
sNnaudas rpagerinti val dy mo Tsadicinjaibaersdinamikgs aytimov a ¢ i
met odai , okie kaip vajo tuneli O bandymatialairaus kjaii
turi trikumO. V&jo tuneliai reikalauja dideliO in
realias eksploatacijos sNlygas. CFD model i avi mas
progr ami.n | DZgain apri egas!|l i O svarbu i egkoti al ter
automobili O aerodinawi &Nagenfi dmiag Os ey hadas kgl i
prietaisai, leidgiantys stebédmobi kiadoppalkablNi padahp
mat avi mai realiuvuoju |l aiku suteikia galimybn D&Zer
priemonds stabil umN €eradaroblemisisyiimokldusimpske ks e gr e § i h ams n
ir metodaiyr a ti nkamiausi SAAB 900 aerodinaminams apk
greiliiram&airidms apkrovoms

Tyrimotikslasi i gt i r t i SAAB 900 aerodinamines apkrovas
aukglio pokylius naudojant sukurtN matavimo proto

Tikslui pasiekts uf or mul uoti ugdaviniai:

1. Sukurti ir i gbandyti SAAB 900 pakaboshbeiaukgl
DX ertinti jo matavimo ti ksl umN.

2. SukurtiautomobilioSAAB900a er odi nami ndas apkrovos matematin
0 gautus duomeni s hpailg/rgdtnLIrdeticS«rg.meéknsirserimentigkai

i
t
u
k

nCAa
i

Tyrimometodai | i teratlros analiza, skaitiniai met oda
aukglio modeli O kirimui, eksperimentiniai bandyma
duomenO®O apdorojimas ir anaradrda,atiln&itnersiuniMatdradj
IDET matavi mo prietaiso mikrovaldi kIl i o priopgatasoni ni a
el ektrinas principinas schemos projektavi mui ir s

Praktina nauda ir Suiktuaitly md sd&lmamybedsdgi a r eal
vagiuokl as aukglio pokylius, kuriuos sukelia ae
aerodinamini © element® veikimN. Tyrimo rezuwulktNat ai
transporto priemoni O dinaminiams parametr ama, t ok
gal i b1t naudi nga ne tik i nginieriams, tobulin
gamintojans , si eki anti ems pagerinti transporto priemon

GDZ tyrimN sudaro dvi dalys: automobilio pakabo
bei aerodinamini © apkrovO matematinio modelio Kk
i gmatuotomis reikgmami s.

Automobilio pakabos aukglio matavimo prietaiso

Projektuojamas prietaisas turi sekti aut omobi l
technini ai rei kal avi ma-l2i v, f anulkagil ji @s :mamaivti imaisma t Dz
keturiuose tagkuose m@mrnivaikidakyv imeano nrnatdo,] atmacsmek® s
aukglio matavimas pasirinktas centimetrais, dal
gal i myba ekrane igvesti aukglio jutikli@enIEaIItiampN,
mat avi mo prietaiso komponentus atkreiptas damesys
darbonuo20iki+50 , kas leistO atlikti automobilio bandym

Supaprastinta automobilio vagiuoklas aukglio 1
paveiksle.

Aukdglio nustatymo pri ehalRBukgldoj amit i &taamadar i
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automobilyje SAAB parodytas 2 paveiksle.

Aukséio jutiklis P Aukscio jutiklis

Priekis. dediné ] o - Galas, desiné

Aukiéio jutiklis Mikrovaldiklis Aukséio jutiklis

Priekis, kairé Galas, kairé

LCD 4x16 bit
lpav.Supaprastinta automobilio pakabos aukglio |
Galtinis: sudaryta autori O

Naudoj ant ' i niuotn buvo igmatuot.i aukgliai nuo
dugno tagkao. l gmatuoti atstumai patei kti 1 lentel

2pav.SAABaut omobilyje sumontuotas pakabos al
Galtinis: nuotrauka autori O

Buvo igmatuoti tugli o autiocaoonmbilibsupinkueobh a b moéduk g bi
g kelio dangos. J v inta automobil i-dlOkgi r uot
o] [

ertint
mobilio bake buvo 50 |itrO degal O.

3pav.Tagkai ties kuriais buvo matuotas automobi
Galtinis: nuotrauka autori O
Jvairi O banymbdglnuenaeyta, kad esant pilnai
jutiklis igduoda 4,48 V DZIampN, o esant p/i IDEaimpdNu s
Gios reikgmds wugfiksuotos prie galinio kairéas pu
atgvilgiu buvo didgiausi as:
Ya a a Cud pEaE padd podma, (1)
| iaut omobilio dugno aukgl i o o u emaksenhlisautothebitiogdogaro ma k ¢
aukgtis nua kmilniomalamg oasut omobili o dugno aukgtis |
Jutiklio darbinas DZampos diapazonas:
Y'Y Y Y th w mft w tho, (2)

| i MY jutiklio DZ™ my G ts kil ri tou @ sympjay t ielslainda DZ.a mp a ,
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g (1) ir (2) mat o ma, kad maksi malus automobil

jutiklio DZampa atitinkamai kinta 4, 0 ®inirmdose.
padadtyse, jutikliO DZampa atitinkamai bltdO 0 ir
panaudotas PIC18F24K22 mikrovaldiklis, kurio keitiklio analoggso das s ki ri amoj i gek
At si gvelngagingausbza avii eno di skreliojo |ygio verta yi
Y'Y 8 8 mmnt G (3)
| i ¥Y g-vieno diskrelYi oj og-atyrgainoi nvie rjt uit keikiklioiaoalogd® a mp a ,
kodas skiriamoji geba.
Kadangi jutikli O maksi mal.i 5 V DZ-diskrptiaio kaitikliot i n k a
s kal ajdgV atitinka L00,@48Vi917 keitikgibiaes&gami.kad aukgl i
mp g di nterval ais, ko visigkai pakanka nustatyt
1 lentel a
Liniuote i gmatuoti automobilio dugno ausk
Matavimo automobilyj . . : .
Matavimo e F;rulkegktli fﬁLSf. Gaatjlkagstiparulkegktli
s NI yga
Spyruokl & visai susi sf{ - 12,0 12,5 -
Spyruokl & apkrauta auf 14,2 17,5 18,0 13,8
Spyruokl a apkrauta +11 13,4 13,0
Spyruokl a apkraut a pilauu
kuro baku +50 kg i 16.8 17,6 i
Amortizatorius pilnai - 25,0 23,9 -
Galtinis: sudaryta autori O
Suprojektuoto vagiuoklas aukglio matavimo pr.i
s NI ygPoimminsi,.ausi ai buvo i gmatuotas automobilio dugno
panagioms sNlygoms, kaip ir atliekant matavimus s
matavimai buvo atliekami 5 kartus, su30 mintier val ai s. Prototipo rodomas
l i niuote, -5sknym amsr i kplearu slo ma i nuo tagko tinaudojark ur i u
prototipN buvo atliekami realiomis sNIygomis (Il el
kaip kelio danga, reljefas, ir t.t.). Pakabos mec
skirtingai, prik a u s o ma i nuo oro sNIlygO. GDZ skirtumN DZ ak
matavimais liniuotes udati nga sul aukti identi gkO oro sNIlygoO,
el ement O,tapadat iy kel damgos charakteristikosigpl o pasi kei sti, ypal DZXe
l enktyni O trasa. Apibendrinant galima teigti, kad

+5 mm tikslumu.

Aerodi nami nas apayginimas susekspedndeatiniais duomenimis

Aerodi nami nka p raipklrmwso nuo automobilio greilio
aerodinaminio koeficiento:
0 -ODB D, 4
| i "ai:oro tankis (priklauantisn u 0 o r cekspetegtar@ejué i aut omobi | i o pri eki |

plotas,0 T aerodinaminis koeficientas,i automobilio greitis. i
Sudarytas kombi nuot as aerodinaminas apkrovos
apkrovos:

o Ty -0 DB D, W, ®)
| i a yra funkcija, apibidinanti, kaip automobilio
Rat O apkrova tiesiogiai veikia automobilio stalt

O "Ba B Qa Q, (6)
!ié(ﬁ'koeficientas, nusakanti s kiekvieno rat®i DZ ak!
kiekvieno rato apkrova, priklausanti nuo automobi
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E
£ 075}
5
EO.?U
%0.65-
0.60
055
é IS 1‘0 1A2 1:1
h, cm
4 pav.Aerodinaminio elemento e i k g mas esant stkirtingiems a
Galtinis: sudaryta autori O
Aerodi namini ai el ement ai , tokie kaip galinis &
aerodinaminiams parametrams, tai:
0 duh- 6 WVEL, ()
| i,&d Tkoeficientas, nusakantinptghabiphei apt a§hine mekk
ifunkcija, apibidinant:i aerodinaminio el emento D2

apkrovos (m).

—8— Prispaudimo jega (N)

350

W
o
o

250

Prispaudimo jéga (N)

N
o
o

150

é IB 1|0 1\2 1‘4 1I6 llB 2|0
Aptako kampas (°)
S5pav. Aerodi naminas prispaudi mo ja@os priklaus
Galtinis: sudaryta autori O

Aerodinaminas prispaudi mo | a@eaodyaSipaveikslets o my ba

Tai g
a6 mvi-0p — ©
| i @: 1 maksimali apkrova.
Apdorojant duomenis, kiekvihenra i @ idetdizigamosoj a mC

pagal automobi |ldFdraanbglrpbusgipobpkylsus
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w
o

1400
126
=
1200 <
{22
g s
£ 18 %
o 1000 5
] 2
S 14 €
< g
800 g
10 @
<
6
600

01 02 03 04 05 06 07 08 09 1.0 2

Automobilio aukstis h (m)

6 pav.Di skretizuot as apam'd'rgamisnéhs apkrovc

Galtinis: sudaryta autori O
Naudojama trapecina ivntegvravimo taisykla (Chapr
QM QaIQ B B h " Y& o 9)

i ¥G& & & YO Q 0 -atstumus tarp ,ddaskg@disketzaciosj os
indeksas 0 'Q- apkrovosi  diskretizacijos indelas

Aerodinaminds apkrovos skmdtldiaktiimO2 iskretizddiarl aj e
aerodinami npdasvi aglprowvadytas 6 pavei ksil@aj dngt gauwtfdrk

apkrovai, didaja ,opakgeeas didn gleekandia aapekrroodvianami nin a p k
2 lentel a
Aerodinaminds apkrovos skailiavimO pradi
Nustatytas parametras Rei kgm
Or o tlakd/i mj, 1,225
Priekinio p®&wymijrgiaus plotas, 2,0
Aerodinamini6és koeficientas, 0, 32
Greitis, v (skailiuojami DZairls greiliail] 60, 80,
Koeficientas, nusakantis kiekvieno r@to D 0,1
Galinio aptako kampas, |l aipsniais. 5
Galtinis: sudaryta autori O

Aptako prisgaugimkl pagomyba nuwg esantdkigimyierbsiaptadkm g r e
pakrypimo kampams-}. parodyta7 paveiksle.

Esant— v kampui, dal nedidelio oro sraut™® nWw&reipi
kampas pa<di@é| aapitkaikas gener(doja dWaldigaausiuN jpagN
aerodinaminis pasipriedginimas.

80,001 —-- Prispaudimo kampas 6=5°
----- Prispaudimo kampas 6=10°
—— Prispaudimo kampas 6=15°
62,50
z =T
5 45,00 | et
| et
I.I_I -------
________ ",.—
""""" . -
27,50F et -"’.’
------ .—‘"
----- -
./"‘
’./""
10,00 ="
16,67 22,22 27,78 33,33
Greitis, m/s
7 pav. O priklausomyba nuo v, esant skkrtingiems
Galtinis: sudaryta autori O
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Prispaudi mo jagos skirtumas tarp mago ir didel:i

rodo, kad didesnis aptako kampas tampa efektyvesn
450,00 —— Eksperimentiné apkrova, N
=== Teoriné apkrova, N PR
=
& 365,00
<
S
7
Q.
© 280,00
=
§
T 195,00t
@
<<
110,00}
16,00 19,00 22,00 25,00 28,00 31,00 34,00

Greitis, v (m/s)

8pav.Eksperi MentirnisRaiOiaoijambapkiir ov® dinami ka prie

Galtinis: sudaryta autori O
Galutvivnéi aerodinami nvéis automobilio apkrovos | yc¢
O Mh— O "t NOIN© of O "ty h—h @anm

EksperientirnisRaiDi aejamibaphkrovO® dinami ka prie
parodyta 8 paveiksle.

At L i kti papi |l domi bandymai net ol i Kauno,9WMNe mun
(Opav)si eki ant gautus rezultatus palyginti su skail!@
Eksperi mento sNInug® abaye rat, i rkiatde sopreor ad ri & ggmdgatia g i n a
paveiki skai | i avi . mOLytgks | kenNi as ugtikrina stabilesniu
pakabos aukglio svyravimus, dal kuri O jutikliai g
rizi kN ir magina aerodi mamiawvi @Oetlt e hshtu®mNef ekt yvum
Atliekant eksperimentN buvo naudotas dinamometr
automobilis, kai jis juda. Dinamometras buvo prit:

susiduria oro srawptaass)srikaddngamot ij AagiNesikaginiyra | a
vertinimui. Dinamometro matavimo diapazonasuo O iki 2000 N, tikslumas 1 %ksperimento metu

realiomis | auko sNlygomis gauti aer odi tn@ modelias apk
apskailiuotomis rei kgnmBpnaivs. )s.kilrdt iwigsuoo seet lgirketiil i kueots
vidutinas eksperimento reikgmas. Rezultatai par o
apkrova sieka 432,15 NA460 dNkspebBi e nstkui rit ggrmatsu ol teai
realiomis sNIygomis papil domi vei ksni ai , toki e kza
priemonas dinaminiai pokyliai,,kgydadngit ugidadrme DFrakiol
aerodinaminas apkr aveds ipor iakplradikssktijgyubod an uwao egs i n

9 pav. Bandymuose naudotas automob8i8AB 900
Gal tnuotraukaa ut or i O

Diskusija At | i ekant bandy mus, buvo pastebat a, kad
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nesut ampa Kai kurie veiksniai, tokie kaip oro te
veidrodaliai (galajn sukelti papildomN turbulenci
tarp teorini O @romgnozg®dui ® daomgmOdO. Rei kalinga at
zonose ar skirtingais metO | aikais, kad bitO galir
parametrus. Model DZrei kdt O papaldiyks!| saudaugpiamd &
Moderni zuot. aptakO dizainMrimbekieanmt taumagiodio,
el ement O optimizavimas gali sumaginti degal O sNna
energijos panaudojimN ir sumagina transporto prie

l gvados

1. Automobilio pakabos aukgli o matavimo prietai:

I

mat avi mus realiu | aiku, esant skirtingoms apkrov
tikslumN (N5 mm) ir bipOi hkokamBksy giakni e+ § 0 DD)a.i rJ wtr
apdorojami naudojant 10 bitO mikrovaldikl| DZPI C18F:
prietaisas tinkamas matuot.i automobil i o viangainuso k |
apkrovomsLyginant prototipo matavimo rezultatus su liniuote gautais duomenimis, nustatyta, kad skirtumas
siekia I5 mm, pri kl ausoma.i Dhuwoomemaitsa vsiiniol otmaag kO a gyt i DZ
atl i kti detalesnii analizn po bandymO. Tokie pat
automobilio aerodinaminbDZefektyvumN, vypal esa

2. Eksperimentu nustatyt a, kad esant 120 km/ h g
eksperimentigkai igmatuota 460 N. Skirtuma
sniai, tokie kaiptkehsponeébygumaimondso ks N
ovO pasiskirstymui. Di skretizuotas aerodin
ovai, didaja ir aerodinamina apkrova.esiai
di i n apkrovN, o tai gal i DZ akoti transpo
i n S il i avi mai rodo stiprO tiesinDZrygDZt
60 km/ h iki Z®mMe kand rhadiGn amien &ls apmkr ovos pokyti
t i n priklausomyba yra kvadratina, nagr.i
kl ei stO rygkus kreivumas. Dali ngpO gtail k sMau moa i rk
Be to, tyrimo rezultatai paroda, kad aerodinamina
aukgtis taip pat turi DZakos aerodinamini O jagd d

RekomendacijosTo | i mesni ems tyri mams rekomenduoj ama D4
|l ei st O analizuoti automobilio aerodinaminéds apkro
ar debesOEkspgykmeptuose rekomenduojama i gpl asti
DX airiomis oro sNlygomis (pvz., esant skirtingai
DZertintas kel iAccrddhngami npioovemkidsl i o patobul ini mi
kintamuosi us, tokius kaip vajo kryptis ir intensyvur
vairavi moSisélkiygmtmssumagi nti matavimO paklaidN, r
juti klius, kurie gebdtO fiksuoti magesni us aut omc
variacijas. Tr ansporto priemoni O stabil umo analizas ge
fiksuojan|lius automobilio posvyrDZir kabulo kampl
aubmobilio dinami kN skirtingose situacijose.
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INVESTIGATION OF AERODYNAMIC LOADS ON A SAAB 900 USING A DEVELOPED SUSPENSION
HEIGHT MEASUREMENT PROTOTYPE

Summary

The aim of this study is to investigate the aerodynamic loads on the SAAB 900 at different speeds and determine the
changes in suspension height using a developed measurement prototype. The experiments were conducted under real
world conditions, measuringné changes in the vehicle's suspension height and evaluating the effects of aerodynamic
forces on stability and chassis behavibine developed suspension height measurement device was tediferamnt
speeds, with a measurement error not exceeding +5 mm compared to manual measurements. The collected data allowed
for an accurate determination of chassis height variations caused by aerodynamic forces. The results showed that at a
speed of 120 kvh, the theoretical aerodynamic load was 432.15 N, while the experimentally measured load was 460 N,
with a difference of 6.5 %, confirming the accuracy of the mathematical mbdaitionally, it was found that as the
vehicle speed increases, aerodynasinag also increases, affecting fuel consumption and vehicle handling characteristics.
The relationship between aerodynamic load, speed, and suspension height was analyzed using the trapezoidal integration
rule, which allows for an approximate evaluationaxd distribution in a discretized space. Since the study covered a
limited range of speed and load conditions, the quadratic relationship within this interval can be considered nearly linear.
To refine the aerodynamic load model further, it is recomnitit future experiments expand the range of speeds and
load conditions.
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Gl RSTULI O GPELTO® TVARKYMO SPRENDI MAI

Rai mondas (adizneivuisl iRiasBdkewnidbhisu&j mol il nas
Li etuvos kadlegijgi nerij os

Anotacija

Reljefo ¢glaitO stabilumas yra svarbus veiksnys, dar
du degi mtmel ius Lietuvoje d&l susidariusi O nuogliaugoO
pvz., 20162 018 m. sqltaviatr kymui skirta keli milijonai eur . NI
ti nkl ams, gal i sukel ti arba padidinti potvynius. Daugu
bl dingi aukgti iramst atdsmgdjaasiai nuddlaii a agnes y r

Straipsnyje aptariama per Lietuvos zoologijos sodo t
GlaitO stabil umui DX ertinti naudota geotechninio model
tyrindjami gN eDZjd kad jtaontsytsabvidiukmsni ai : geol oginéds sNIygo:
sukurti buvo panaudot a k entuuorgil dgssuiRémiantisa y  remitais, hustatytami t u o
kad ¢glaito stabidrwmmuiamdind ®i asu inld | Iacglalgidstvaiantas, pigalisias u  t a
gesi ntetini O g pamdudojmds. (geokori O)

REI KGMI NI Al &Glo&@iatildnes nuogli augos, model i avimas, geot

j vadas

Lietuvos klimatas DXairiais metO | aikas
povei kio zona@galviyke tiai. dad@djinlaii mog reuinklaass bl n
o pavei ktas gallio pereina DZkietNjN, padi
DZ ak 0 as tgd miiltumo s NI ygas

lg visO glaituose vykstanl|i O i
ogliaugos. Tai vienas pavojingi
etuvoj e susidarax;li,absynaogla'maugos
ndens poveikio, pradeda sl yst.i gemyn. Tokie re
i ki ami krituli O ar upeli O srovi O,osko vpksitalkadiji ©
i giamas pasekmes dagniausiai | emia nepakankami |
GlaitdO stabilumo problema dagnai Ssusijusi su k
0S egzistuoja D&ZXairiose galyse, D&kaitant
stabilumN, mauvamabli O gruinntdi fglzaintss i fomech
geotechnini O tyrimO rezultatO DXertinimas
mu o
st a

>S5 < <>
®© O T C

: siekiant nustatyt:i dildied khasmeo st etrii kiom
l umo analizas, DZertinant pogeminio v

NO < QT
N— o S — =

Lietuvoje sukurta Lietuvos karsto ir nuogl i al
geol ogini us rei gkinius patei ki ama geol ogij os i
inventorizacijos Kauno mieste daudmenni k,urnuwadgliirad (|
gmogaus T kinéds veiklos.

Giame straipsnyje nagrinadjama per Lietuvos zool

r

priLetgvosz ool ogi j os sodo ekonstravi mN. Rekonstruoj
upelio glaitO stabilumN. Tam reikalinga DXZertinti
stabil umui bei numatytiabiéeéukuamagtpkremomes . gl ait
Darbotikslas D& er t i nti Girstulio upelio, esan]io Liet:
numatytitvarkyma ngi neri nes priemones.
Ti ksl ui pasiekti suformuot.i gie ugdavini ai
Aapragyti inginerinédje praktikoje naudojamus ¢
Aatikti gl aitO stabi Dent moamet i gedbmdgines sNIlyg
apkrovos povei kDZir ¢glaito stabilumN didinanli O p
A nustatytio pt i mad li aiuts® Nst abi |l umo ugti krinimo varian
Literatiros apgvalga
GlaitO stabilumas yra vienas pagrindiniO veiks
pati kimumN, ilgaamgi gkumN ir ekonomi gkumN. D&l DX .
nuostoliai, kyl a pavoj uEssammo mie®p aikrangawmamO ggpvylba
nugliaugti . Nuogliauga DZardijama, kaip geol ogi ni
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ar padidajusios grunto sunkio jadgos atitriksta gr
sutrinka ¢glaito natlraldi pusi a:ugsntigio vandensSlygio kitimas, mO  p
gmogaus veiklos poveikis ir kt. Taliau pagrindin
krituliai Moksl iniais tyrimais (Nguyen and Dao,
pri ggast

Ast atus reljefas: nuogliaugos atsiranda > 25A

Auoliend dil djimas: spartus uolienO dil &ji mas

At ekt oniniai judesiai: nuogliaugos glaudgi ai s

Ahi drol oginds ir hidrogeologinasgsNhyg®sribkiéen

Aaugalind danga: nuogliaugos dagnai atsiranda

Agrunt O fizinds ir mechanin&s savybads bei stru
sucementuotose arba stipriai suardytose zonose;

Amechanind sufozija: smulkiausi O daleli O igneg
susilpndja jO susicementavimas ir tuo paliu atsi
gl aituose, kai gruntinis vanduo filtruoj asi DZ upn

Agmogaus veiklos sukeltas poveikis: tiesiogiai

Didelio masto ¢glaitd nuogliaugos gali padaryti
| abai svarbu ugkirsti kel i N giems DZykiams. Tali g
tai kant vertini manmeat. o®ws,t aprad gri amisn id eldE mt mel|l i ai s
tobul i nami. Pagal mokslininkdO atliktus tyrimus (
kokybiniai metodai, pagrDati ekspierb®l Pasistéema, i
met odai, kurie gali bl ti toliau skirstomi DZ),geot e
statistinds amabiad@disnim2toidoukl ® rmetodus. Visi met
grindgiami tam tikromis prielaidomis ir supaprast
forma, ignoruojamos may.eswngid uDZ caknNo s utrd m | ti ioksr g si gpast
et al., 2023).

GlaitO stabilumas dagnai vertinamas taikant nea
DZ angN, pagrDatN baigtini O element Oskat bieaitaaivOngc
statisti g kai rsisupugaosvyrog metodulgautaie rezultataig (Burman et al., 2015; Liu et al.,
2015). Vienas ig seniausiai ¢ginomO glaltO stabllu
stabilumo skailiavi mo met od @iasoySpecer, E@veKarafiati Metodai J an b
skiriasi pagal pasirinktN ¢gliaugi mo pavirgiaus fo
j g0 skailiavimo metodi kN. Praktikoje g¢glaito sta
skirtingomi s skai |l i avi mo metodi komi s ir po to yra pal

rezultatai gaunami su pakankama atsarga (Zhang and Li),2024ikant Spencer ar MorgenstePnice
metodus rezultatai gaunami daug tikslesni, lyginant su ktdaikiprognozavimo metodais (Salunkhe et al.,
2017).

Tyrimo metodas

GlaitO stabilumo tyrimas atliktas, n agtabdumyi a n t [
model i uotii DX airiais metodais (yra galimyba taik)
Ordinary, Bishop, Janbu, Spencer, Morgensttioe, Corps of Engineers 1 ir 2 metodas, Ldteeafiat,
Janbu modified, Fellenius ir kt.

Model i uojant gl aitus su SLOPE/W progr ama, pirn

Skailiavimuose naudoti glaitO grunto geotechninia
grunto. Toliau projektuojamas gruntinio vandens lyGis. s et apas | abai svar bus. N
pri klauso gl aito stabil umas. Po to skailiuojamos
DZ ertinamas pavojingiausio glaito gl i alatpstabibmgpavi r
koeficientui. GlaitO stabilumo modeliavimo Inaudoj
pav.).

Model iavimo metu buvo tyrinaj ami gie ¢glaito s
vandens poveikis, apkrovos poveikis ir glaito sta
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Uit.iavinio forrpulavimas ir Gruntinio vandens lygio Slaita sudarandiy grunty
§laito geometrines formos > galimu kraStiniy salygu S savybiy galimy krastiniy
paruosimas nustatymas salygy nustatymas

/

Skaiéiavimo metodo ir o Rezultaty jvertinimas ir
sliauzimo pavirSiaus riby - Skaiciavimas > interpretavimas
nustatymas
lpav.Gl aito stabilumo modeliavimo ei ga

Galtinis: sudaryta autori O

Darbe ma@dmindHt st abasK,umlourkiosefyrca ehygus dviejO |
gliaugi @sacenkir™Ni . PirmNj N grupif ygurdoavidaus tpnieE & i k a n |
sankabum&€j agos. Jos vadinamos pasyviomis jégomis.

Antrosios grupas jagos verGia §iaittBN¢idgmioaugdgtlig
vadi namos aktyvi omis JKalgomlnangenajJamgo:pryrzmelylgyo

jos jadag0O daugiakampis yra ugdaras. Kitais atvejai
minimalus stabilumo koeficientak<1, t ai prizmel @&s gonus veikianl|iC
nukreipta glaito gliaugi mo krypti mi |aluenugi|emle@
K>1, t ai prizmel @&s gonus veikianli O normaliniO | &
Kkrypti mi ir trukdys g¢glaito nugliaudgi mui

Rezultatai ir joO aptari mas

Inginerini ®© geologini O tyrimdO ataskaitoje nuroc
sNlygos suddtingos. Atliekant zoologijos sodo geo
6,0...8,0 metrai, d@leDﬁ)IgB@g'rGﬁQ@a'gJQ)liios ub®, 0 omaytl re
papadaje.

Pagal patei ktus geologini O tyrimO duomenis, pra

dirbtinis supiltinis gruntas su DZairi onNusaty@r i e ma
kad supiltinio grunto storis iki 2,9 m. Supiltinio grunto vidaus trinties kampassankibac nenustdt n a t a .
Pagal | i t e rséOsrhan, @@23)sdpiltimingruntio vidaus trinties kampésr sankibac priklauso

nuo | abaeéei DFail di ©O al i oZooldgijodsbdmte i tiobd$ a ir Girstuli
apaughn DZXadimeida)i mu gal ikgr@andaidsi,nag ollea,i t O ir virgutin
sluoksnio stabil umN.

Pagal pateiktus geologini O tyrimO duomenis, Gil
grunt o vyrsandgros mBA ainrgii osduBlai hgj omokitaidi j os morena,
pogilriu tai gana stiprus gruntai. GrnAnginiais sma
upelio gl agemi aapadiirohtei ni o supiltini-drbdadjdsst vyr
limnoglacialines nuogulos.aPg a | nustatytas geotechnmmepo g:lhlarrlathtec
gana stiprus gruntai. Moli@dulkiOs | uoksni o padas Geaailgd qii mii @ tnyermpiam®
griaginiai yra gana negilus (i ki 10,0 m), o glaito
grngini O nesudaryti, todal ndra g¢glaitO stabil umo
pagmdN sudaranl!|ius gruntus.

Pagal patei ktus geologini O tyrimO duomeni s, Gi
maksimalus gruntinio vandens lygisapi e 0, 2 m nuo @gemas pavirgiaus.
esanliuose griaginiuose nu9i St aonv &djuibs germAarst ipraivd r\ja re
aukgliausias pogemini O vanden®, @yl i 9, Gi mst Giirst w|
apalioje esanliuose grnginiuosaegimak2s i2manh urswsyr @erna
Girstulio upelio glaitO apalioje esan-3i, 4o sne naron diel
pavirgiaus. Prognozuojamas aukgliausi as ip0bg3x0mi ni O
mGruntinio vandens | ygi ai rodo, kad Girstulio up
vandens |lygiai kinta, todal g¢glaitai 1illiO ar po
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patvirtina ¢§glaituose esantys paplovimai, l okal i n:
gl aituose taip pat néara DZengtO® gruntinio ir pavi
DZ akoja ¢glaitO stabil umN.

Jvertinus inginerini O geologini® tyrimO duome
apibendrintas skaitinis ¢glaito stabilumo model i s.
atvejams:

Aesant neugmirkusiam gl aitui ir nesant i gorini

Aesant ugmirkusiam gl aitui ir nesant igorinio

Aesant neudgmirkusiam ¢l ai tD& eritri netsaa nd p iibjeonrdi rniar
numat omO DZ engti ppalNimxt O apkrova (priimta

Aesant ugmirkusiam gl aituiDZiertestat apggbendaimes
numat omO DZ engti ppalNimat O apkrova (priimta

Modeliavimo rezultatai pateikti2irgavei ksl uose. Glaitas yra stabi
koeficientasK>1. Pagal gl aitO modeliavimo teorija | aikon
gaunamas gl aito Ktldabilumo koeficientas

b)

Altitude, m

-50 -40 -30 -20 -10 0 10 20 30 40 50 -40 -30 -20 -10 0 10 20 30 40 50
Atstumas, m Atstumas, m
2pav.Gi rstul i o upeli o ¢l apibendrintiezultataiiedanamo e mgohet k as i am
ir nesant ilorilmad agkriowk@;si am glaitui ir ne
Galtinis: sudaryta autori O
Pagal modeliavimo rezultatus nustatyta, kad ¢
inginerini O geologiniO tyrimO duomenis igskirtO ¢
(nara ¢glaitO stabilumoi hagrampia¢ i musus eglkaiatmdsi i njf a
Nevertinant dirbtinio supiltinio grunto vidaus trinties kampw sankibosC (i =°0r C=0 kP3 visais
nagrinatais atvejais gaunamos nuogliaugos virgut.i
— T
-50 -40 -30 -20 -10 0 10 20 30 40 50 -50 -40 -30 -20 -10 0 10 20 30 40 50
Atstumas, m Atstumas, m
3pav.Gi rstul i o upeli o ¢l apibdndrintiezultataiiedanamo e mgohet kas i am
ir esant i gomimidaimsaiapkdmivoknssi am gl aitui ir es:s

Galtinis: sudaryta autori O
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Virgutinio dirbtinio supiltinio grunto sluoksni

atsiveria DZ gl aitN. Be t o, dirbtinio supiltinio
di apazone bei galoiri kt sttii kshekeri Ot gHalto stabilur
igsamesni dirbtinio supiltinio grunto tyrimai. JvV
DX airiais moksliniais tyri manod eilr aarn anoo gpiaghk ® td imti uy-

stabilumo modeliavimui apibendrintas dirbtinio supiltinio grunto vidaus trinties kathpasntasd = 2, ®
apibendrinta sankib@=10 kPa.

Nesant ¢glaitO stabilumo nagrindji mui rei ki amos
gruntus, pagal turimus ingineriniO® geologiniO t
kiTnN sudaro smal irngi gduwlikiOn git arba Il iuano, plowi Tri u vy
sudaro molingi dul kiai, kurie pagal nustatyta

yra gana stiprus gruntai. Esant tokiai situacijai, pagal modeliavermwu | t at us gl ai t o s
pri klauso nuo Kg1,299itKke=0,869 miimrk imaoji (@u nuo &pgk27Piv os

Ks=1,205 . Gi uo atrveeijkialtiasnigi pajtsamesni ingineriniai
grnginius glaito virguje ir glaite bei sudarant g
Glaito stabilumuvi padeidliatiinginmeairdioniamapri egnuog

A stabilumo bermos;
Aglaito pavirpgl-apersvuavkaktymgsai t Ngsai tpd atek g

sugemini mas nekénlkasnamae grohmi &as onud keteros, ir

A dr eniapjaavsi r gi ni o vdpdensgnonvedi mugiluminis bild

A grunto inkaravimasn audoj ant Agrunto vinish, horizont al

Agrunto Aamamadojmasfi geotekstilf;

A gl aitO den giiomanminiadseamsintetiniais; s

AglaitO stabilizavimas naudojant bioingineriij|

AglaitO stabilizavimas naudojant | engvas prier
drogles, glakN ir pan.);

A atraminiai statiniai at r ami nas, DZ ai di nas sienos (vinilin

Jjvertinus gagl as$ t prmsddadviihaavwions rezul tatus, didg
ir pavirginio vandens surinkimo bei nuvebdtinmas si st
geosintetiniais gaminiais (geokoriais) Tpkaamalghnak
tvirtinirmedloGEURN gL i

Siekiant wugtikrinti Girstulio upelio gdarhust O st
DX ertintos papildomos statinas ir dinaminas sunki
brangiausi os ¢l ai t-Qtraminia $tatiniai zavi mo pri emonés

At 1l i kus konstrukcinius skailiavimus nustatyt a,

DZ engi mui Fneeitkadlsi n5 600 ODZmai d O AB M9. ASpi dusl eMNma®i inl
nustatyta, kad pagal gbDZ variantN (DZengiant met al
Konstrukciniais skail DZzwnigmaim®tn ks tnDIOw i a,i mik &d

sprauslenli ) sienrdPl as @it kibmi O r RYsR-&rs) pudpBdidne gatvéna O  (
(520 m ilgio). Tai kai nuot®O 220000 EUR.

Atl i kus konstrukcinius skailiavi mus nustatyt a,
sienai D&4d m*gpétono (C30/37K XCé XDXF2)ir2 0, 5 t ar maAtilrioksu § SsSNm&Bt)
skailiavimus nustatyt a, kad ge7/R79BWRt oni nei atramin

l gvados

1. Il gnagrindajus 4 atvejams ¢glaito stabilumo nu

stabilumas | abiausi ai K*rli2BIir&=sk6869 nub mhdgi ao ogmi mp
Vi or Krl,&9i(K=1,205. A A A A
2. Brangiausi O gl aitOatsrtariinii @awti antoi mpir ©)e mdane rOg i( i

nustatyt a, kad (DZengiant metalini O DZaidO sienN
plastikine galvena DZengi mas kainuotO 2&2/0BUR EUR,
3. Pigiausi O g¢glaitO stabilizavimo priemoni O payvV

DZ engi mas ir tinkamas g¢glaito iglyginimas H®5 tvir
EUR.
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SOLUTIONS FOR THE MANAGEMENT OF GIRSTUTIS CREEK SLOPES

Summary

The stability of slopes is an important factor affecting the environment and the durability of buildings. Over the past
two decades, Lithuania has suffered quite a lot of losses due to landslides. Due to the impact of landslides, e.g. in 2016
2018 severamillion euros have been allocated for the maintenance of the slopes. Landslides threaten structures,
engineering networks, can cause or increase floods. Most of the cities of Lithuania are located in deep river valleys, which
are characterized by high astbep slopes. Landslides are formed on the slopes.

The article discusses the solutions for the management of the slopes of the Girstutiswiregkhrough the territory
of the Lithuanian Zoo. Geotechnical modeling software SLOPE/W was used to assess slope stability. During the
simulation, the following factors affecting the stability of the slope were studied: geological conditions, wadtexdand
impacts. Four variants were used to develop the model to simulate the behavior of landslides on slopes. According to the
research results, it was found that the installation of retaining walls has the greatest influence on the stabilibpef the sl
but this is the most expensive option, and the cheapest is the use of geosynthetic products.
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KELI® SU GVYRO DANGAMAGILNKANLUIMI MEDGI AGDd
DAUGIAKRITERINS VERTINIMAS

Regina Motiena

Lietuvos inginerijos kolegija

Anotacija A i A

Gvyrkeli O dulkatumas sukelia nemagai nepatogumO ir
netoli gvyrkelGvygrapldiamlg®ds dad k@ag.i mo magi ni mo pri emonami
davajimosi procese atsiradusios smulkiosios dalelas. Dz
sluoksgyyeo f@angas keliuose, patenka tergal O, DZ airi O
priemoni O, kurios susigeriawz uBZ ssmdlokirasispalr ¢ lué blemas t é u hk
sprendimasb& el i o rekonstravimo ir asfaltavimo yra cheminiO
esan|ia dragmn beiTasggerigaoj Isiitgirsgiiaﬁpglddimktmiekiglag_a efekty
gvyrkelio dangN, apsaugan|i N jN nuo spartaus davajimos

REI KGMI NI Al BODGo@AIni s ekspedtiugi sakveteirninamse wiedas n
medgi agos, gvyrkelio dulkadatumas, dul katumN maginanli os

j vadas

Vykdant Lietuvos valstybiniO keli O platrN ir s
gyventoj O skundus vis aktualesnis tampa ¢gvyrkeliO
gali mybas greitu metvy riog diamgfaal tTwd tpi pkaet |, i udsa | s umady
neatsipirks dal dideli O invest|C|JOZd)éafSaImtanamlety
rei kgmas kel i O asf alBuakvd snus u d/a rao s& O/ kbeulsii © @ebhigdtizd ai. s k
Lietuvos automobili O keli O direkcijos duomeni mi s,
pat tokie keliap apso®@®ndr i j ose, kai muose. Neasfaltuotdi k e
Tokie kel iadugynadniaj aeis ainrl iganmo h B e@Od et v yar @ aKieipsidso s i os
dal el as, dar vadinamos dulkamis, yra | abiausiai ¢
magos, kad gali | enigwiai ps&Vvagitavws unetAuitommobedi del
l engvai pasikelia ir sukuria dulki O debesis. Kai
nusast.i DZ pl aulius ir patekt:i DZ finre akaifosh tosakkirids liek o k i o
po granuliometrijos sijojimo nustatymo proceso a
sudarytos ir ig DXZairiO chemini O komponent O, kur i
Naudojantyi as pri emones dul ki O magini mui yra pagerina
padi di namas kel i O iattsp arainmdas mad\ &jui ndwiosbii O i r pro
sekan]io profiliavi mo, taan'Dalsgwtstealp@uatmnksllaagsa,s i kgesli
kaipsumaginti gvyro dangos keli O dul k&tumN ir kaip

Tyrimo problema Ko ki a medgi aga efektyviausi ai suriga g\
davajimosi ir dulki O sklidimo?

Tyrimo objektasd ul k&t umN magi nanl i O medgi agO sNveika s

Tyrimotikslasii ganal i zuot i alternatyvius gvyrkelio dul
atlikus jO daugiakriterinDZvertinimN, nustatyt: r

Tyrimo ugdaviniai

1. lganabdlizeonhatyvius gvyrkelio dul.kdt umN magi ne

2. At i kti alternatyvi O gvyrkedaog|dauklrk|atteurml\hDZna\
nustatyt:i racional O variant N,

Tyrimo metodai: informacijos adaletrigmiy® «amaloi dad &
maginan|li O médpuag@t ymui ant vertinimo rodikliO s
met odas naudojamas vertinimo rodikliO teoriniam r

vertds metodas n aduvdyorjkaemaiso ad utlekrantaut nyN i rda gv enratnil i iOmun
racionalaus sprendinio nustatymui.

Alternatyvi O gvyrkelio dulk&tumN maginanli O mec
Atl i ekant inginerini & sprendimO analizhn, nag.!
ternatvas nurodytos srities ingineriniai spre
rendi mO DXZXykdymo bildai moKivekivaehas t ngimsudaioi apo a
ki os pagrindinas dal ys:

1. Anali zuojamame variante naudojamO medgi ag®, ¢

<

al
sSp
t o
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2. Trumpai apr
Anali zei pasi

-

inerini sprendi mO DZykd.y
ji alternatyvlis inginerir
1 Variantas. Dul ki O u panaudoj ant kal ci o chl c
iaga Gvyrkeli©O | kat umui maginti . Produkt as
iai veikia prie aukgtlboirdgsemgabkanbiyki nDber
pavidaliupédskueas)i medgsapNdasrpal o pavi
naudojamo druskos tirpalo komeedhitdasmng an
S Tirpalas ruogiamas i gtirpinant rei kal i
), kuris ugtikrina gerN dul ki O suri gi mN.
ul ki © suri gi mas panaudojant natrio chlor
poveikis dulkajimui magi nt i yra trumpal
o higroskopig 0 N aatdreidea chlsmorribdiaog i + 25 nld
nis didesnis p 76 %. Esant magesniam s
i garuoti , t sumagaja s mul kioQientisad el i O
ngos pavirgdgi ir vagiuojant automobilia
a augmenij N, te ia gruntinius vandeni s. Dal
jamas reliau.
3Variantas.Dul ki O© suri gi mas panaudoj ant , , Dustoffi
o gvyrkeli ©O dangos ir yra pritaikyta gvyruot O a
|l i 0O dangos tvarkymui . Prigemohki| ADMSTOKRBR gal i
anuliometrinds struktiros modulis vyr a5 nmednneasd eas |
dgi agos veiksnumo | aikas priklauso nuo eismo in
kartus per sezonN.
4Variantas.Dul ki O suri gi mas panaudoj ant ,,Dustexf pri
maginti. Dulk&atumo magini mo priemond ADustexfi suk
vandeniu 1:2 santykiu. NoruojagauigtgetiaesaMNrda
pasi skirstymN. Priedg naudoj ant produkt N, sausus
pavirgiaus sluoksnius. Taip pat r ekomenduuo jMendag ipar
i geiga priklauso nuo gatvas plolio. Paprastai 1 k
gi N priemonfi kelias reikalauja magesnas priegilr
gyvinams bei ¢gmonéms.

5 Variantas. Dul ki © suri gi mas panaudoj ant , , Dust awa
dul k&jimui maginti. Gi medgiaga sukurta Nor%egiijo
Gio kiekio pakanka, norint sumaginti nuo kelio s
medgi aga nedaro galos gruntiniams vandeni ms, gmon
tinkama naudoti atvirose vietose, kur eismadi desni s kelio davami masi s
dagnumas priklauso nuo oro sN dangos frakci]j
poros savailiO iki manesi o. P as turi speci f
yra natlral us piaepinkdit as, kKur i

6 Variantas. Dul ki O surlglmas panaudojant ,, RST dust
Panaudota priemond magina dul kdtumN nuo 1 i ki 3
uoksniais su vis skirtingukaslaamujy& i dii.deés mdnojion\se s
parato kiekis didgiausias. Antras ir trelias s
oksniui. Taliau giai pri e3nomane gieu % ap al knaytat @ltaianya
tN su santykiu 1:20. Gi medgiaga yra visigkai
tradicind druska, Kur i kenkia ne tik automobi

ﬂo,

agomi i
ri nkt a
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Alternatyvi O gvyrkelio dulk&tumN maginanli O mec

Sudaryta vertinimo kriterijO sistema alternaty
parinkta 5 vertinimo kriterijai ir jie paai gkina
rei kgmes gal i ma apskais|li@galtti nairuboas er astteichinnhaij ma
nor matyvuose, anal ogi gkuose projektuose. Apragant
skaitina kriterijaus reikgma arba pat eiikrioankasi tgird
sistemos apragas.

KriterijO trumpi apragai Dulki O surigimo alter
vertinimo kriterijO sistema :

1. (K1) Minimalus il gaamg@gi ¢ k-tankatsrijug, gakodantis gamiotpjoa ma s
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dekl aruojamN minimal ® medgi agos vei ksnuimfNsil laaikkyt i
neatnaujinus.

2. (K2) Gala gamtai -fakaiklriu@jranmasbalDZies) i nus
gamintojo deklaruojamN gal N gamtai. Kuo didesnis

3. (K3) Medgi a’goéskagil Yiakorjfliatnear igj/us, parodaritis Kk
panaudoti, pagal gamintojo reikalavimus.

4. ( K4) Techni kos porei k-iksri(tskadijluisu opjaarnoadsa nu ii esn en
atlikti darbus. GDZgrkaiide O $ uadstuagokivsstkdi rmai a ei crh nsiuknak:v

DZ anga medgi agai paskl eisti.
5 ( K5) PakartojimO dagnis p e krterjue ausakaNtis gafmisitéja i | i
dekl aruojamO pakartotini O medgiagos paskleidi mO k
1 lentel a
KriterijO skaitinids reikgmis
—_Kriterijai | |M'S”§a;”§1g | G?B.lalefils) 9 lgeiga ngper;;ggs Pakartoj im
Medgi a (min) K2 (g/m?) K3 (vnt) K4 sezonNK§k
Kalcio chloridas A1 1 3 200 4 2
Natrio chloridas A2 0.4 5 250 4 6
Dustoff A3 3 2 400 3 2
Dustex A4 1 1 460 3 3
Dustaway A5 0,7 1 200 3 3
RST dust A6 1 1 250 3 3
GaltiBudaryta autoras

KriterijO re
dul katumo magin
Entropijos meto

i kgmi ngumo nust at yRmaigusiai nustatyta &kelio t ec
i mo alternatyvi O projektiniO spren
dN. Ge mi au .pradiniaiiddomenys pateiktk2e md emeat ®d o

2 lentel a
Pradini O duomenO matri ca
Matrica P
Kriterijai
Al naty K1 K2 Ks Ka Ks
sprendimai
Al 1 3 200 4 2
A2 0,4 5 250 4 6
A3 3 2 400 3 2
Ad 1 1 460 3 3
A5 0,7 1 200 3 3
A6 1 1 250 3 3
Optimalumas 7,1 13 1760 20 19
Galti Budaryta autor as
Nor mali zuotos rei kgmas sR@Balgemobs| ®& nor mal i zuot I
3 lentel a
Normalizuota matrica
Matrica P
Kriterijai
Al natyv K1 K2 Ks K4 Ks
sprendimai
Al 0,141 0,231 0,114 0,200 0,105
A2 0,056 0,385 0,142 0,200 0,316
A3 0,423 0,154 0,227 0,150 0,105
A4 0,141 0,077 0,261 0,150 0,158
A5 0,099 0,077 0,114 0,150 0,158
A6 0,141 0,077 0,142 0,150 0,158

Galti Budaryta autor as

KriterijO prikKeKiKekKsO eil uta: K
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Kriterijali

100
— 80
8
g o 42.7 41.97
DQ_ 40
11.31
0 [
Minimalus Gal a amtlaiei ga 1mT§chnikos Pakartoj |
ilgaamgigk'umasg g 9 poreikis kiekis pe
m Series 1 42.7 41.97 11.31 2.19 1.83

lpav.Teorinis kriterijO reikgmingumas
Galtinis: Sudaryta autoras

Apskamsfgvavkel i O dul kdtumN maginanl| i O arlittea miajtQ@
rei kgmi ngumN, t ai kan tteigE katir aogri ij ma&st GnemeodNi, a ggla | g amar i
kriterijus yra minimalus il gaamgi gkumas (42, 7%) |,
(219%)pakartoji mO skanl maglisp%si aszonN

Subjektyvaus kriterijO reikgmingumo nustatymas,

Sekan| i ameytagitvyp ek ed i Ot altul k&t umo ma@ineée moi mil me r kit
subjektyvus,reiakgmnhgpmasni o pal ygi ni mo met odN.

Nustaytame d gi agO alternatyvi O projektiwms O esipk gmidr g
taikkantp or i ni o pal ygini mo met odNs» Kipkagkasl Ky ki tt enmii jj i ps u

matricN, ki ekvienam kriterijui yra priskiriamas b
kriteriijui yra priskiriama skailius 2 Ilyginant I
Jeigubu kriterijai yra vienodali Nsv &zaltmthi patejkiée mena ki am
4 |l entel a
Vertinimo kriterijO subjektyvus reikgrt
Kriterijai K1 K2 Ks K4 Ks X o] %
Mi ni mal us il
K1 2 2 2 0 6 0,3 30
Gal a gamt 8 0 - 2 2 0 4 0,2 20
|l geiga K 0 0 - 2 0 2 0,1 10
Technikosporeikis K4 0 0 0 - 0 0 0 0
Pakartoji mO
cezonN K4 2 2 2 2 - 8 0,4 40
. X 20 1 100
Galtinis: Sudaryta autoraas

KriterijO subjektyvus reikgmi

100
80
60
40%
40 30%
20%
- I = o~ [
0 — — 0%
K1 - Minimalus K2 - Gal a gkKant-ail g e ikgaTechnikos K5 - Pakar
il gaamgi gkumas poreikis skailius p
2pav.Subj ektyvus kriteri] O rei kgmi nguma
Galtinis: Sudaryta autoras
Apskailiaviu® &ukj @kiny 0gkatsVarbipasiag kaiterjus KEpak art oj i m
skailius per sezonN, mrniiomarl euisk g nhignagaumga sg kduOnfa.s , K k
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K2-§al a gamtai, kurios
net ur ikritdifusakid iotechnikos poreikis.

reiikgmi gguméasr PR

0 %o,

regikgent n |

Raci onal aus sprendi mo nustatymas, tai kdakant daug |
gDZ met odN racionalus inginerinis sprendimas nust a
Remi anti s 1 lentel aje patei ktai s skailiavi mo
nustatomas kriterijO optimalumas ir surandama ger
5 lentel a
Pradiniai duomenys skailiavi mui ir opti
Variantai Kriter Geriausia
Al A2 A3 A4 A5 A6 . R
N optimalumas rei kg
Kriterijai
K1 1 0,4 3 1 0,7 1 min 0,4
K2 3 5 2 1 1 1 min 1
Ks 200 250 400 460 200 250 min 200
Ka 4 4 3 3 3 3 min 3
Ks 2 6 2 3 3 3 min 2
Galtinis: Sudaryta autoras
Atliekamas pradini O duomenO Rnatricos P normal i z
Maksi mi zuoj ami kriteriijai nor mal i zuoj ami pagal
— X
L @
-
| ixdinor mal i zuoj amo rkaxk toeprtiijmaaul si rkeriiktgenmmdi;j aus r ei kg m:
Mi ni mi zuoj ami kriteriijai nor mal i zuoj ami pagal
_ min;_;
Pi-j=X (2)
-]
| ix@inor mal i zuoj amo krxj toertiijmead s rkeiik gmd;j amisn rei kgm
Rezultatai suragomP. DZnormalizuotN matricN
6 lentel a
Nor mali zuotos kriterijO reikgmés
Kriterial Variantai AL A2 A3 A4 A5 A6
K1 0,4 1 0,133 0,4 0,571 0,4
K2 0,33 0,2 0,5 1 1 1
Ks 1 0,8 0,5 0,43478 1 0,8
Ka 0,75 0,75 1 1 1 1
Ks 1 0,333 1 0,666 0,666 0,666
Gal t3wmdasr:yta autor as
Pasirenkama wvertinimo skal a [ 0; 100] ir di dgi a
priskiriama maksi mal:i vertinimo skalas reikgma.
apskail i uopjraonpoosr cagghal Gaut i rezul tatai jsSumuajgo mi DY
ki ekvieno kriterijaus surinkt. bal ai , ir ugragoma
sprendi mas yra tas, kurio kriterijai naudingi ausi
7 lentel a
KriterijO naudingumas (bal ais)
Matricac
riteriia Variantal Al A2 A3 A4 A5 A6
K1 40 100 13 40 57 40
Kz 33 20 50 100 100 100
Ks 100 80 50 43 100 80
Ka 75 75 100 100 100 100
Ks 100 33 100 67 67 67
x 348 308 313 350 424 387
Galtinis: Sudaryta autoras
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Remiantis skailiavimo rezultatais, sudaroma gvy
ir rezultatai 3pavd.ei ki ami grafigkai
AS5>A6>A4>A1>A3>A2.
Medgi agos naudingumas, kai visi kri
450 424
400 387
348 350
350 308 313
300
‘T 250
©
0 200
150
100
50
0
Kalcio chloridas Natrio chloridas Dustoff Dustex Dustaway RST dust
Medgi agos
3pav.Gvyr kel i O dul k&jimo maginimo sprendi mO naudin
Galtinis: Sudaryta autoras
Apskailiuojama kriterijO vertéas balais, DXert.i
ti ksl ui kiekviena kriterijaus naudingumo rei kgma
matricosC*qirC*q, (8 |l entel &) .
i 8 lentel a
KriterijO naudingumas, D&Zertinus teorin
— = =
qt,% Matrica O
Al A2 A3 A4 A5 A6
K1 42,7 1708 4270 555 1708 2434 1708
K2 41,97 1385 839 2099 4197 4197 4197
K3 11,31 1131 905 566 486 1131 905
K4 2,19 164 164 219 219 219 219
K5 1,83 183 60 183 123 123 123
x 100 4571 6239 3621 6733 8104 7151
Galtinis: Sudaryta autoras )
A A 9 lentel a
KriterijO naudisngoy neakst,y vDX erretiikngursi n g u mN
= =,
q,% MatricaC q
Al A2 A3 A4 A5 A6
K1 30 1200 3000 390 1200 1710 1200
K2 20 660 400 1000 2000 2000 2000
K3 10 1000 800 500 430 1000 800
K4 0 0 0 0 0 0 0
K5 40 4000 1320 4000 2680 2680 2680
x 100 6860 _ 5520 5890 6310 7390 6680
Galtinis: Sudaryta autoraas
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Priemoni ®© naudi ngumas, kai DZertintas teor
9000
8000

8104

6360 5738 7390 7151

7000 — 6680
6239 5890 -~ 6310 ]
6000 5520 —

5000 4571

Balai

4000 3621
3000
2000
1000

Al A2 A3 A4 A5 Priemona g

4pav.Tiri amO priemoni O naudi ngumas, kai DZertinta
AlT kalcio chloridasA2 i natrio chloridasA3T ADu s tAd T ADiu s;tABIXAIDU st away fi
A6TARST fdust

Galtinis: Sudaryta autoras

l gvados

1. Analizuojantal t ernatyvi O gvyrkelio dul k&@tumN magin
alternatyvlis ingineriniai sprendimai: 1. Dul ki O :
panaudoj ant natrio chloridN. 3. pDuleimo®@ i s urdi giDwa sl
panaudoj ant , ,5Dwsdtkd xXOf spurrii egmomars. panaudoj ant , , Dust
panaudoj ant ,, RST dustid priemonn.

2. Atlikus daugiakriterinDZ dul katumo magini mo p
buvo vienodai rei kgmingi, gauti rezultatai rodo,
magi ni mo priemonn. Pagvaelr tpianstiarsi ntketoursi nkirsi tierr isjuubsj,e k
mat oma, jog ADustawayfn dul kdtumo magini mo priemon
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MULTI -CRITERIA EVALUATION OF ALTERNATIVE DUST CONTROL MATERIALS FOR GRAVEL
ROADS

Summary

The dustiness of gravel roads causes a lot of inconvenience to both drivers of vehicles and everyone who is near the
gravel road area. Gravel surfabgst control measures stabilize the existing fine particles and those that have arisen during
the wear process of gravel. As a result, they do not enter the environment, but remain in the profiled layer of the surface.
Pollutants and various chemicals fra@hicles driving on the road enter gravel surfaces on roads, which are absorbed
into fine particles and dust when vehicles pass by. An alternative solution to the dust control problem without road
reconstruction and asphalting is the use of chemicalsbihdtthe soil, retain moisture in it and absorb it from the
environment. So, the purpose of this article is to find out which material binds the gravel road surface most effectively,
protecting it from rapid wear and dust spread?
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DEFORMACI NI 6 PJiVIO TILTO KONSTRUKCI JOJE T
SPRENDI NI'0O IR ALTERNATYVI O VARI ANTO AN

Regina Motiena

Lietuvos inginerijos kolegija

Anotacija

Prii mant kokius nors sprendimus prieg tiltO rekonst
pl anuoj amos rekonstrukcijos rizi kos. Strategina rei kg
vi adukams. Po viiisMa ma O syperrgndmrmeOs pdal tilto arba jO at
Todal rekonstravimo metu bltina ugtikrinti skl andesnn
saugiau organizuoti eiisjmNi. tTurlit oDZ avki oasd aikre | keiptkin nf &at kkt aokroi za
atraminamis dalimis atsiradn vertikalls DZrlKkiai. Spr
konstrukcijojet echnol ogini O sprendini O ir alternatyvi O variant

REI KGMI NI Al . Oeddnatcindaip j | vi ai , tilto konstrukcijos, ra
reikbmingumas, subjektyvus reikémingumas, racionalus sprendinys.

j vadas

Fizinis tilto nusidavajimas vyksta tolygiai, t
bl ogaja. Dagniausiai pasiekus nusidavajimui virg
atvejais tilto rekonstruoti jau neveitgp i gi au nugri autii i ,2023).t at yt i nauj N

Nuol at auganli O transporto priemoni O srautai, |
konstrukcini O sprendi mO pai eghkaN gierl DZ Gned iOe gitreld i me
anali zuojant duomenis surinktus apie juos, past el
kurie lemia ekonominin naudN ir susi si eAudtNatyndo r uk mi
Gedaminsko AlJie tikrai n&ra avarinas dsinaslradsaygusb et
ir tikrai juos galima naudoti, tiesiog vertinant,
Tilte neatsiranda padgaidos per vii20N1)d.i eRiNl,t Q opr i
vykdoma pastoviai

Rekonstruojant tiltus susiduriama su DXZairiomi:

pritaikyti taip, kad atitiktO KTR ir STR keliamus
Tyrimo problemak o ki us rei kAeOhpoioqini t1$) teprendinius,
tltok onstrukcijoje esanlius deformacinius pjilvius p
Tyrimo objektas d e f or ma c i titd I@nstruchOJEV| ai
Darbo tikslag atliktid e f or maci nik® nmjtirwik@itioljteot echnol ogi ni
variantO® analizn.
Tyri mo ti ksl ui real i zuattil,i kit gk elatlii mOokdlee‘oug]e
konstrukcijoje wvagbaat OzpatygdeéamNmaeini & pjivio
sprendinius.

Alternatyvi O deformacini O pjivid tilto konstrul
Tilto ingineriniuose sprendinluose buvo iegko
naudi ngumN. Al ternatyviems sprendimams tilto kons:e
pjlvius, kainos atgvilgiu.
1 I entel a
Bituminio deformacinio pjlvio sNmat :
Pavadinimas Kodas %l:]tto Kaina Kiekis Suma Darbas | Me d g i & Mechanizmai
Crengt | T74-47
J g . 1(S9=1,0255;] m 281,677 20 5633,55 | 3355,76| 667,97 1609,81
def ormaci n -
$10=1,15)
Darbo | agad 195010400] 9™ | 6451 | 5202 | 335576 | 3355,76
kategorija 4.22 val.
Propanebutano dujos 555, kg 1,060 280 296,80 296,80
suskystintos
Plienas 90053 t 731,130 | 0,278 | 203,25 203,25
(konstrukcinis)
Geomembrana 220727 m2 4,110 8 32,88 32,88
(i zoliuoj 4
Tekanolas 230076 kg 0,003 16 0,05 0,05
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Auto

Pavadinimas Kodas vnt Kaina Kiekis Suma Darbas | Me d g i § Mechanizmai
Tarco masé§ 230077 kg 0,003 1176,4 3,41 3,41
Poliuretanas 230090 r\‘;‘;} 9/ 0,003 20 0,06 0,06
Medgi aga
PD111"  (skystas| 230211 kg 0,003 41,6 0,12 0,12
komponentas)
Medgi aga
PD111 TM" (sausaj 230212 kg 0,003 80 0,23 0,23
komponentas)
Skal da
MIB00 frake 1020mm | 570712 m3 54,240 1,72 93,29 93,29
Smalis kvd 573025 m3 33,600 0,6 20,16 20,16
Betonas 600057 m3 | 132,180 | 0,134 | 17,71 17,71
hidrotechninis C25/3( ! ! ! !
Gruntas Ombran HB] 2300611 kg 0,003 3,2 0,01 0,01
Krovinina ma ¢
aut omagi nd 450003 9 12,080 57 688,56 688,56
. val.
galia 4,5t
= ma ¢
Smal i asr ov 480003 val 2,800 3 8,40 8,40
Orinis dujinis degiklis| 480004 r\'/‘ ;l‘ 9/ 0470 6,4 3,01 3,01
Kranai ant
automobilio ma ¢
vagiuokl ag 289034 | Ly 10,570 0,8 8,46 8,46
galios iki 10t
Dani gkas K 489181 r\');l‘ 91 9,230 428 | 395,04 395,04
SiT1i® pjd 489182 ':/"a? 9 2,800 6,6 18,48 18,48
Barstytuvai 489183 T a"’l‘ 91 13,920 5,2 72,38 72,38
Kilnojamas 489323 | M2 9| 7990 52 415,48 415,48
kompresorius val. . _
Galtinis: Sudaryta autoras )
. A A 2 lentel a
Gu k O dteifppa macini o pjlvio sNmata
Pavadinimas Kodas '?‘/lrj]tto Kaina Kiekis Suma Darbas | Me d § i 4 Mechanizmai
T74-46
Jrengti " (S9=L025 | 5305090| 20 | 47970,84| 611633 | 41347,07 507,44
def or maci n 5;
$10=1,15)
Dar bo jaga .
vidutinekategorija 11021044 9 rln 2122 | 288,288 | 6116,33 | 6116,33
4.43 val
Ar matdra A 90029 t 2371,80 | 2,55216 | 6053,21 6053,21
Elektrodai suvirinimo | 120038 kg 6,69 12,48 83,49 83,49
Jdatinas p go049 t 6641,10 | 5,09184 | 33815,42 33815,42
det al as
Lentos apipj.2
rlg.stor. 4 g5 m3 670,15 | 0,1456 | 97,57 97,57
daugiau ilgis 2.6.5
m
Betonas
hidrotechninis C25/3d 600057 m3 436,18 | 2,9744 | 129737 1297,37
Kilnojamas
suvirinimo agregatas | - 4gg16q | Mag| 5599 | 7072 | 182,46 182,46
su benzininiu vidaus val.
degimovarikliu.
Kranai ant
automobilio . | 489034 | M291 3750 8,736 | 324,98 324,98
vagiuokl as val.
galios iki 10 t '
Galtinis: Sudaryta autoras
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3 Iennteléi

Met alinio 150 mm. deformacinio pjlvio
Pavadinimas Kodas '\\/I/ﬁio Kaina Kiekis Suma Darbas | Me d g i ¢ Mechanizmai
jrengti T74-46
def or mac i (S9=1,0255; m 10786,807 20 224365,58 | 6116,33 | 217741,81 507,44
(150 mm) $10=1,15)
Darbo j a S m
vidutine kategorija| 110010443 3a| ' 21,22 288,288 | 6116,33 | 6116,33
4.43 )
Armatira 90029 t 2371,80 | 2,55216| 6053,21 6053,21
Elektrodai 120038 kg 6,60 1248 | 83,49 83,49
suvirinimo
Jdatinas| g0 t 6641,10 | 0,3328 | 2210,16 2210,16
det al as
Def or maci
silliO p P-1141 m 10000,00 20 200000,00 200000,00
mm)
Lentos apipj.2
rlg.story gags m3 670,15 | 0,1456 | 97,57 97,57
daugiau ilgis 2.0
6.5m
Betonas
hidrotechninis 600057 m3 436,18 2,9744 1297,37 1297,37
C25/30
Kilnojamas
suvirinimo ma ¢
agregatas su 488160 val 9 25,80 7,072 182,46 182,46
benzininiu vidaus ’
degimo varikliu
Kranai ant
automobilio 489034 | M9\ 3720 | 8736 | 324,98 324,98
vagi uokl val.
galios iki 10 t i
Galtinis: Sudaryta autoraas

3 pawetalini:
def or maciGmil $i ¢
https:// strwutcitlu
inzi semniojl aiekidea

lpaBituminis d
pjlvis

Alternatyvi O deformacini O pjiviO vertinimas

Objektyvius pmojektoe ndkmmeamdalir efektyvumo gali ma ¢
i O rinkinius. -3 (Atasziaguvseklagsi,a n2t0 10¥:gli uos aspektus sud
kaina (K1), trukmd ¢gm. valink®2kvaliibpbakagi gesmhsgg

Deformacini O pjividO variantams vertinti, naud
(Zavadskas ir kt.1996; 2001; Medelienda, 2011). JO

aspektai. A A A
Nustatoma deformacinio pjlvioO alternatyvi O sp
naudojant Entropijos metodN. Sudaroma prédcinntied ad ve
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4] ent el &
Pradini ® duomen® matrica P

Mat ri
Krite Ka
Al tern Is K1 Kz Ks
sprendi mai
Bituminis dgfornr 281, 2 26 10 4,22
AGukOn tipo def g 2389,5 14,41 20 4,43
Metalinis 150 ar 10786, 8 14,41 20 4,43
Galtinis Sudaryta autoras i
5 ent el a
Normalizuota matrica |} _
Mat r i
Krite
Al tern is K Ka Ks Ka
sprendi mai
(A1) 0,022 0,474 0,2 0,322
(A2) 0,188 0,262 0, 4 0,338
(A3) 0,7_89 0,262 0, 4 0, 338
Galtinis: Sudaryta autoras
Teorinis kriterijO reikgmingumas nustatomas pagal f
5o N . T T
ax
i=1
| iPpRT el ement o, kurio eiluta yra ix,-ebesnenltpsl karij o
stulpelisjiitmat r i c o &matricos 31ulgélis.
KriterijO pKeciKeKsPKb et O ei | ut a:
26.60%
25.90%

23.20%

24.00% l
&K

K1 kaina K2 trukma K4 darbinink®
val. il gaamgi ¢ kategpgjs

4pav.Teor in
n

. kriterijO reikgmingumas
Gal ti a 2

i s
is: Sudaryt autor as

Ekspertinis poriniop al ygi ni mo met odaser iljed d e B & Hnsui sgt gaet hygtiia

subjektyvi N suinteresuot®O grupi O KepedKer&KsPR, kitefijmiads k a

lyginami poromis, svarbesniam kriterijui skiriant 2 balas, i t i nk ama i fr0a Qautarezultatai a r b i

pateikiami6 | ent el aj e.
6l ent el a
Subjektyvus kriterijO reikgmi ngumas

Kriter K1 Kz Ks Ka 72 ai %
K1 T 2 2 2 6 0,50 50,0
K2 2 T 2 0 4 0, 34 34,0
Ks 0 0 T 0 0 0,16 16,0
K4 0 0 0 ) 0 0,00 0,00
1,00 100,

Galtinis: Sudaryta autoras
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50
50 -
34
40 -
30 -
16
20 -
10- ' 0
A
0 T T T 1
K1 K2 K3 K4
Spav.Subjektyvus kriterijO reikgmingum:
Galtinis: Sudaryta autoras
Vertinant teorinDZkriterijgd reikgmingumN, sude
A i i i 71 ent el a
Deformacini O pjlviO sprendi mO naudingumas, kai
Mat rCxaq)
qct %o Ar Az Az
23,2 232,00 189, 84 228
26, 6 266, 00 232,70 122,80
24,3 243,00 201, 28 108
25,9 259,00 129, 69 208, 76
72 1000, 00 753,51 667,57
Galtinis: Sudaryta autoras
1200 1000
1000 826.4
800 704.67
600
400
200
0
A2 A3
6pav.Def or macini O pjivi O sprendi mO naudi ngumas, Kk
Galtinis: Sudaryta autoras

Norint DXZertinti nuost &fgwmi Ngsmbj e k uDlem@nykpateiktiat r j €
8 lentel aje.
8l entel a

Deformacini O pjlvidO naudingumas, kai DXertinam
q % Mat rCxa)
A1 Az As
50,00 500, 00 430,00 500
34,00 340,00 238,00 80,92
16,00 160, 00 158, 40 123,75
0,00 0,00 0,00 0
E 10000 82®, 4 704,67
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11.

12.

13.

1200 1000

1000 826.4
800 704.67
600
400
200
0
Al A2 A3
7pav.Def ormacini O pjivi O naudingumas, kai DZXert
Galtinis: Sudaryta autoras
Atlikus deformacini O pjivid daugiakriterinDZ v
gaamgi gkumas, darbininkO kategorija, skailiavim
I v DZ
l gvados

1. Atliekant deformacini O p puvo parikttryslgalimi vdcantais t r u k

tuminis defo)ymadGok®dpi il pobs deMealinisnEe mm deormacini$ vi s
Tvds (A

2. Atlikta deformacini O pjivid daugiakriterina
iterijus (kaina, dar bo | ai kas, il gaamgi gkumas,
formacinDZpjlvDZ Vi spj bv akOnstrcipjetechnglaginsspaeadityd yed o r ma
emigt umi nDZ def or maci nDZ pj 1 vDZ

Literatira

Automobilid® keliai. KIR1.01:0008. Ratvininta®a08 s. sausiog9ldBnaeknytmaus Nr . L
11/33.

Gedami nskas M., Bhtipk: iwavs . deli. B/verBlas/trah spdit@sAietuytbu -bukle-nepavydetina
situacijatistaisytiplanuojamaskirti-beveik60-min-euru-95689803

Lietuvos automobili O keliO direkcijd20¥almeyadinafsgile
10 13]. Pr i ehitpg:dbit.lp/2vsnPliitnt er net N

Lietuvos Respublji ktost ykmd 9§ Op DI K ealtdh Oméssk. 096L0IDISTAQOIBDE Nr .
Nauja redakcija nuo 200P0-23Nr.1X-1113 2002100 3 , Gi n. 2 Q492 (200A41C¢-23), .10 1

1021010ISTAOIXK e | i O D2 t8a1t1y straipsiibrpakeitim®z t at y ma s 202Galt ard k rt d.Init @ s1 O
Nr. Xl -3421.

Lietuvos RespubNutakmasDawylrs$ tayulsiym@s ei smo Asiadiigjwahd spr o
patvirtinimo. 2020 m. Kovo 18 d. Nr. 256.

Lietuvos Respu butarirkasDsad |v ytriilatu® ytbeichni nds pri egdldmos t a
gruodgi o-402. d. Nr . V

Lietuvos RespulNitarimasBalv ygt atuyslydsa.t echninio reglamento
projektavi mas. Bendr i €p1b miieposk d. Nmd468mai i pat virti ni mo.
Statybos techninis regt atmemit@asp ISATjRe Kt &@i. @as 20dr7ojAekt
Statybos techninis reglamentas STR 12 . 06t a00DBi & naudoj i mo piaskirtis ir

Statybos taisyklas ST 110788621.01:2006. Pecor ir Tr
Gileikaitéa, Il . (2017). Daugiakriteris inovacijO vert
104 p. [gilrata 202 4hthsOivbiBu]lt/obfectieleba:2282629% r i nternet N:
Gadzeviliuc R., (2023). Dal Dzt i Ihtp&lsalidgair-asadzeyiciisalu t i i r
tiltu-pigiau-griautiir-statytinaujusneiremontuoti/

Zavadskas E., K., Kaklauskas A., Banaitiena inug 2001
Technika.
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Summary

When planning the reconstruction of bridges, it is crucial to model traffic flows and assess potential risks associated
with the project. Recently, increased focus has been placed on the strategic importance of maintaining the nation's bridges

and

viaducts Following thorough evaluations, decisions are made regarding whether a bridge or specific structural
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components require reconstruction. During the reconstruction process, it is essential to ensure smooth operations,
minimize disruptions, and manage traffic efficiently and safely. Factors such as the corrosion of bridge elements and the
appearance of vecl cracks under supports also play a significant role in the deciging process. To address these
challenges, an analysis was conducted on technological solutions and alternative approaches for expansion joints in bridge
structures.
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DETERMINATION OF OPTIMAL PARAMETER OF LARGE-SPANSTEEL TRUSSES

Jiratd Mockiena
Lietuvos inzinerijos kolegijdligher Education Institution

Abstract

Civil engineering should be fundamentally based on the principles of sustainable development. Theigfore, i
imperative to investigate methodologies for determining the optimal geometric parameters of truss Ssienss.
approaches may be employed to tackle this issue depending on the specific optimisation objectives Tinslstedly
selected trusses designed for Islepe roofs with span lengths of 24, 30, 36, and 42 migteamalysis. The most critical
characteristics of these trusses are their mass and dimensions. A relationship was established between the quantity of
metalutilised and the heighof the truss, as well as the correlation between truss deflection and Weigigsessment
was conducted to evaluate the mass of the truss per unit of covered area in relation to its span. The study examined
variations in metal consumption based on different bar «gesons andnalysedhow truss height impacts overall
material usage.

KEY WORDS. Steel trusses, sustainable design, rational option

Introduction

The pursuit of rational structural design in architecture has been a fundamental principle since the
earliest days of construction. Historically, the definition of rationality and the methodologies employed to
attain it have evolved significantly. Engineesind architects have developed trusses, beams, and various
structural componente optimise diverse parameters, includmgimisingmaterial consumption, production
costsJabourintensity, and other quantitative objectives. Nevertheless, this emphasizarrow interpretation
of rationality in structural design may result in a constrained and unidimensional approach, potentially
overlooking broader considerations such as sustainability, aesthetic value, and functional ada(piaigiéty.
etal,l2014; Fi ore et al |, 2016 ; Kripka et al , 2018; Gi

In 2015, 193 countries adopted the United Nations Declaration on Environment and Devefopment
the 21st CenturyAgenda 21) This framework established the concept of sustainable development based on
three key components: economic benefits, social development, and environmental protection. The anthropo
ecocentric approach is especially relevant for the construction sectoril @ngineering must also adhere to
the principles of sustainable development. Sustainable construction encompasses severatladiag
sustainable architecture, efreendly building engineering, and environmentally friendly building materials.

As the field of civil engineering shifts toward sustainable development, it becomes essentaidioate the
concept of rationahtin the design of various building structures, including trusses.

The prevalent practice of designing structural elendestgh as trusses, beams, and frameg
minimising material consumption has resulted in considerable ambiguity within the theoretical and practical
frameworks of limit state design. Furthermore, current assessment methodologies do not consider potential
variations in structural performance over their ifecle and associated consequen¢&d L. et al, 2001,

Afshan S. et al, 2019; Pereyra V. et al, 2003)

Various contradictory objective functions have emerged to design optimal building struetatesith
its own solutions. A common approach focuses on material costs, aiming to select structural elements that
minimise expenses while meeting the requirements of Limit States | and I, alongside specific stress
magnitudes in the elements. However, structopgsnisedfor material costs often fall short in terms of life
cycle and durability criteria. They may lack the necessary strength reserves to adaptgese such as
variations in the intensity and nature of temporary effects due to shifting climatic ¢i#dgdar et al, 2018;

Lax et al, 2024; Antoniou et al, 2014; Dimou et al, 2009)

Conflicting optimisationgoals and the resulting objective functions suggest fihetuing rational
solutions in construction design is increasingly moving towards Jtritkiria design.

Any partial solution to the structuraptimisation problem should not beonsidereda definitive
resolution. It is essential to acknowledge that-reald structures frequently encounter a multitude of
conflicting requirements simultaneously. Consequently, it can be postulated that the most rational design
alternative may not achieve topality in relation to any singulasptimisationcriterion, including structural
performance, economic efficiency, or operational functionality.

Materials and methods

The primary geometric parameters of a truss, specifically its span and height, play a critical role in
structural performance. Consequently, it is imperative to establish methodologiestifarsing these
parameters within the truss's geometric framework. dpiignisationchallenge can be approached in various

71



ways, contingent upon the specific objectives of the anallis.study analysed trusses with span lengths of

24, 30, 36, and 42 metdiEig. 1). These span lengths are typical for-&lape roofing applications. The height

of the truss was defined as a range between 1/6 and 1/20 of the span length, along with intermediate values
where necessaryp address the functional requirements of the design comprehengteelyhe structural
evaluation, trusses featuring parallel chords and trapezoidal geometrgelected for analysis, employing a

roof slope ratio of 1:12. The constructiotilisedsteel of grade S275JR.

Using the STAAD computer calculation program, cresstional characteristics of the structural
elementswvere selectedProfiles for each group of bars were chosen based on their ability to withstand the
specified loads until theintilisation factor approachedinity. This indicates that theyperateclose to their
maximum strength without any significant safety margin.

Crosssection types include twangle and box, chosen based on the range of construction steel products.

To design a reliable steel truss, it is essential to understand the conditions under which it will operate
and how to ensure its service life. This includes evaluating the circumstances surrounding its manufacturing,
storage, transportation, installaticend operation. Roof steel trusses are subjected to both permanent and
temporary loads.

When calculating the structures, the following results were sought: that the deflection of the structures
did not exceed the limit and that the structure weighed as little as possible.
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Fig. 1. Scheme®f the examined truss (alternatives).
Source: Compiled by the author

When calculating the trussebge bars were assumed to be precisehtredat the nodes and connected
by hinges. Standardised sizes were set to optimise the number of begextimss in the truss desighe 24
m trusses use six cresections, the 30 m trusses use seven, and the 36 m and 42 m trusses use eight cross
sections.

Following an analysis of theataloguesthe quantity of metaltilisedin the fabrication of nodal sheets
was assessed. For trusses with spans of 24, 30, 36, and 42 meters, the nodal sheets constitute an average «
18% of the total metallic mass of the truss structure. Additionally, the box profile bars are integratdd throug
seam welding, contributing to 1% of the overall metal content of the truss.

The height of the truss was varied to evaluate the suitability of the graadahe results are shown in
Table 1.

Table 1
Truss span, m Schenesof the examined trusses and their heights (lteimtimetres
Al A2 A3 A4
24m 120;150;180;200;215230;25(¢ 120;150;180;200;2] 180(80);200(100); | 180(80);200(100);
270;290;320 340;356m etc | 5230;250;270;290;3 230(130);250(150);| 230(130);250(150);
20340;35cm etc | 280(180)cm etc 280(180)cm etc
30 m 150;180;200;220;250270;28(0 150;180;200;220;25 200(75);250(125); | 200(75);250(125);
290;300;310330;356m etc 0270;280;290;300;4 270(145);300(175);| 270(145);300(175);
10330;35@m etc | 330(205 cm etc 330(209 cm etc
36 m 180;200;240;280;300320;36( 180;200;240;280;3( 240(90);280(130); | 240(90);280(130);
380;390cm etc 0320;360;380 cm | 300(150);320(170);| 300(150);320(170);
etc 360(210)cm etc 360(210)cm etc
42 m 210;230;250;280;300350;380 210;230;250;280;3(0 280(105);300(125);| 280(105);300(125);

72



Truss span, m

Schenesof the examined trusses and their heights (lteimtimetres

Al

A2

A3

A4

400cm etc

0350;380;400 cm
etc

350(175);380(205)
cm etc

350(175);380(205)
cm etc

Source: Compiled by the author

Results and discussions

The study conducted a comprehensive analysis of the relationship between metal quantity and truss
height, as well as the correlation between truss deflection and height for each truss configuration. Furthermore,
the research quantified the truss mass pérarea in relation to the span, assessed the variations in metal
consumption across different bar cregstional shapes, and evaluated howsthgcture's heighhfluenced
these parameters.
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Fig. 2 Dependencies between the height and deflection of a 24 m truss, as well as between the height and
mass of the truss, when the crssstion of the truss members is either angle (a) or box (b).
Source: Compiled by the author

For trusses with a span of 24 meters (Al), when the bars are made of two angles and have a height of
120 cm, the weight is 3262.7 kg, and the deflection is measured at 9.72 cm, which exceeds the allowable limit
of 8 cm. When the truss bars are in a boXilerahe deflectiorexceeds the limiting value at 120 cm and 150
cm heights At a height of 180 cm, however, the deflection of the truss equals the allowable limit. Generally,
as the height of the truss increases, the deflection decreases. When cothpariagses of the trusses with
both profiles at optimal (rational) heigbBtsvhere the mass minimised it is found that the mass of the angle
bars is 34.71% greater than that of the box profHés 2).

A similar trend is observed across different truss configurations and spans. It can be concluded that a
reduction in truss height leads to an increase in truss mass. Conversely, as truss height increases, deflection
decreasesSpecifically, as the height of the truss rises, the deflection curve approaches zero asymptotically.
Additionally, the deflection differential curve of the truss exhibits a discontinuity.

For 30 m trusses (Al), when constructed using angle bars and a height of 150 cm, the deflection of the
truss is 10.96 cm, which exceeds the allowable limit of 10.0 cm. When the height is increased to 180 cm, the
deflection approaches the limit. Generadlg the height of the truss increases, its deflection decreases. In cases
where the crossection is a box profile, the deflection of the truss at heights of 150 cm and 180 cm still exceeds
the limit. At200 cm and 220 cm heights, the deflections are ldn®&and 10.63 cm, respectivelyhich are
still greater than the permissible limit of 10.0 cm. Additionally, atapgmisedheight, the masses of the
trusses made from the different cregstions vary by 29.23%. The mass of the truss constructed from angle
bars is approximately 1.3 times greater than that of the truss with a box profile (Fig. 3).
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Fig. 3. Dependencies between the height and deflection of a 30 m truss, as well as between the height and
mass of the truss, when the crasstion of the truss members is either angle (a) or box (b).
Source: Compiled by the author
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Fig. 4. Dependencies between the height and deflection of a 36 m truss, as well as between the height and

mass of the truss, when the cresgtion of the truss members is either angle (a) or box (b).
Source: Compiled by the author

For a 36meter truss (A2), constructed with bars formed from two types of angle profiles and a box
section, the observed deflection exceeds the allowable limit of 12.0 cm when the truss height is 180 cm.
However, at a height of 240 cm with bars construstaely from angle profiles, the deflection measures 11.64
cm, which is within the allowable limits. Conversely, a truss of the same hailigihg only box section bars
exhibits a deflection of 13.41 cm, thus exceeding the allowable deflection lintite loase of another 36
meter truss (A4), comprising both box and angle section bars, the deflections observed at a height)of 240(90
cm are 14.04 cm and 16.07 cm, both of which surpass the allowable limit. When the height is further increased
to 300(150 cm, the trussitilising a box section shows a deflection that again exceeds the limit. In contrast,
the truss of the same height constructed with angle profile bars exhibits a deflection of 10.75 cm, which remains
below the specified limiting deflectidfrig. 4).

The42 m truss (A2) deflection, which has an angle anddt@ped bars &10 cm and 280 cm, exceeds
the allowable deflection limit of 14.0 cm. Similarly, the deflection of the 42 m truss (A3), featurirgnbprd
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and angleshaped bars at heights of 280(106) and 300(125Em, also surpasses the limiting deflection in
both scenarios. For truss (A4), which uses-bbaped bars at heights of 280(1066) and 300(125¢m, the
deflection once again exceeds the limiting value. However, when the truss height is increased to @9p(225)
the deflection measures 12.64 cm (10.41 cm), which is below the allowabl&Fligni).
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Fig. 5. Dependencies between the height and deflection of a 42 m truss, as well as between the height and
mass of the truss, when the crasstion of the truss members is either angle (a) or box (b).
Source: Compiled by the author

Studies indicate that the minimum mass per unit of covered area increases consistently as the truss span
increases. When the cressction of the truss bars is a box profile, the minimum mass per unit of covered area
is nearly 1.5 times lower compared togss of the same type and span that uses angle bars.

In Figure 6, it can be observed that the rational heights of 24 m and 30 m trusses, when using angle
crosssections for the bars, vary depending on the structural scheme variants. The smallest rational height is
found in truss design Al, which features patadtrips and a symmetrical spring grid with a height of 230 cm.

In contrast, the largest rational height is seen in the trapezoidal truss design A4, which has a spring made up
of inclined and vertical bars of constant direction, reaching a heighDafrB5When the bars of the truss are
designed with a box profile, the rational heights for structural schemes Al and A4 are identical, both measuring
350 cm. However, the mass of the truss is less for variant A1, weighing 1093.5 kg. For this typeasfshar cr
section, the minimum rational height for a 24 m truss is 310 cm, specifically for trusses with parallel strips in
structural scheme A2.

The rational height of a 30 m truss for structural scheme Al is 29Q@veighing 2733.8 kg. For
structural scheme A4, the maximum rational height is 450na@ighing3047.5 kg. When the crosgction of
the truss rods is designed in a box profile, both structural schemes Al and A2 have a rational height of 350
cm. However, the mass of the truss is lower for scheme A1, which is 1897.4 kg. Additionally, the rational
height of 450 cm is consistent for structural schemes A3 and A4, but again, the massfisrlowss scheme
A3, which weighs 1826.7 kg.

For a 36meter truss constructed from angle bars, the rational height is 420 cm for construction schemes
A3 and A4. At this height, the minimum mass is 3814.2 kg for truss variant A3. In contrastrufdgural
schemes Al and A2, the rational height of the truss is 380 cm. The mass is lower for variant A1, measuring
3963.3 kg. When the 3@eter truss bars use a box profile, the minimum rational height is 415 cm for scheme
A2. For scheme A1, the rational height420 cm, which is slightly different fromahof scheme A2. The
maximum rational height is 500 cm when the truss variant is A4.

For 42 m trusses with bars made of angle sections, the minimum rational height is 350 cm, corresponding
to a mass of 5987 kg when using #teicturalscheme A1The rational height for truss variants A3 andig4
500 cm, with a lower mass of 56RBograms ofvariant A3. When the crossection of the bars is designed as
a box profile for the 42 m truss, the minimum rational height increases to 450 sinufduralscheme A2.
However, for schemes Al, A3, and A4, the rational height remains at 500 cm.ifihmim mass for truss
variant Al is 4212.2 kg.
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Conclusions
After examining various structural designs of trusses with the same span, it can be confirmed that a truss
made from box profiles is approximately 40% lighter than an equivalent truss made from angle sections.
However, the deflection of the box profile $auis greater. The graph illustrating the relationship between the
mass of the truss and its deflection forms a broken curve. This graph indicates that, for a given span, the ratio
of the truss mass to deflection depends on its structural design. As skeofrthe truss decreases and the
deflection increases, the ratio becomes smaller.
The extrema of the functions beiagalysedare often significantly displaced from one another. As a
result, traditional methods, such as linear programming, do not always effectively identify the optimal values
for all the parameters that define the rationality of trusfesaddress this issue effectivelg multicriteria
evaluation method, widely used in economics, management, and related technicas tieédmost suitable
approach.
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CASE STUDY: DESIGN CONSTRAINTS FOR A NOZZLE
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Lietuvos Inzinerijos Kolegijaligher Education Institution

Summary

As futureaerospace engineers, the thermodynamic study of different elements in the space industry is essential to
understand the whole design process for these innovalibasmain focus is to give a basic perspective in the study of
different propulsion fundamentals, that emerges directly from the thermodynamic scope of the subject, that is the father
to propulsion elements.

Then, synthesize and summarize the information correctly for the application, the correct usage of formulas and
concepts will be used. The application intends to give the task to calculate different design parameters essential to describ
the nature of theocket, such as thrust, mass flow rate, exhaust velocityFigially, this research will follow through
some conclusions to show the correct interpretation of the data computed with the support of the previous research and
teamwork.

KEY WORDS. Nozzle rocket thrust chambgrocket heat transfer

Introduction

A nozzle is a simple device, just a specific shaped tube where hot gashfowgh.Having different
expansion area ratio sectiomsp-step nozzlegan outperform conventional nozzlés.rocket nozzles, the
laminarization is a phenomena blameworthy for the most part of the small pressure. &ftgn@sspection
is done, it is found a problem related to a power cycle in thermodynarhiesvay to approach the problem
which was rarely studied wdissecedit in different parts to relate them to theory studied before and new
references.

The principal goal obur research was to understand how a rocket engine is designed and worked. A
concise description of the functioning of the various components that constitute a rocketvasdinmded,
along with some of the key characteristics and theorems for its operation.

Research objectonstraints for a nozzle

Research aimestablish the basiakesign constraints for a nozzle

This research centres its efforts in two main points:

1) theoreticdly base chemical rockets, the main parameters that describe the rocket performance,

2) analysenozzles, an element inside rocket that is crifoiaaid parameteys

3) describewhere this groundkevel knowledgecanbe applied to obtain the required data.

Research methods: analysis of technical documents, analysis of analogues.

Chemical rocket thrust chambers

The Chemical Rocket Thrust Chambers is a key component of a rocket's propulsion system. It is the part
of the system where the propellant is injected, mixed and burned, and subsequently ejected at extremely high
velocities in order to generate thrust (8nt& Biblarz, 2016b, p. 295).

Each Rocket Thrust Chamber contains at least an injector, a combustion chamber, an exhaust nozzle and
a cooling system, although it often also includes an igniter (Sackheim, 2003). More complex Thrust Chambers
also include some other parts, such as vexioirol devices or propellant valves (Sutton & Biblarz, 2016b, p.

295).

In order to prevent these complex systems from melting, various designs exist that enable temperature
reduction. Depending on the scenario in which these Chemical Rocket Thrust Chambers are to be utilized, a
specific method will be employed.

One of these systems is Regenerative Cooling. This approach was first proposed by Tsiolkovski and
Carl Wilhelm Siemens towards the early 20th century (Luo et al., 208B080A Improved Process for the
Artificial Production of Ice- Google Patentsn.d.). It comprises a series of ducts in the rocket engine walls
through which the fuel is forced. This method is effective since the fuel is often in a cryogenic state, due to
convection of the fuel and conduction of the inner wall of the combustionlbaraOnce this process has been
completed, the fuel is usually injected directly into the combustion chamber.
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Fig. 2. Regenerative Cooling representation in a ScrarRjesource: [1]

Radiative cooling is another cooling technique. This is normally used in the vacuum of space and
consists of the radiation of the heat generated by the spacecraft's engine into space. This cooling method plays
a key role in space, since with no air paetiddhrough which to conduct heat, radiation heat dissipation assumes
a very important role. (Wessels, 2023)
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A further cooling method widely used in Chemical Rocket Thrust Chambers is Ablative Cooling. This
method involves a sacrificial material (ablative liner) which is gradually eroded and decomposed, creating a
buffer gas laye(Geeks, 2023)Heat Transfer and CoolingMIT OpenCourseWare). This is a region of gas
that is used to insulate certain surfaces, thereby preventing them from thermal decomposition.

This approach is very simple, reliable and easy to manufacture, resulting in a relatively inexpensive
method of thermal protection for a rocket engine (Richter & National Aeronautics and Space Administration
[NASA], 1995). However, it also leads to someseon on the surface layer of the engine.

Therefore, it is not as effective on reusable engines, as it can compromise mission performance (Geeks,
2023).

Carbon Composite Layer

NS INAUT
Fig. 4. Carbon Composite Layer used as Ablative Lifsource: [6]

Materials used in Chemical Rocket Thrust ChambersThe materials from which these complex
machines are manufactured constitute an additional determining factor for the correct operation of them. The
material choice depends on other parameters, such as the maximum permissible wall temperatures or the
compodion of the hot gasses with which the components are in contact (Sutton & Biblarz, 2016b, p. 304).
Another determining factor is the type(s) of the cooling system used.

Copper and some of its various alloys are widely applied due to their excellent thermal conductivity and
corrosion resistance. This is a key consideration as a material lacking this feature could be severely weakened
by chemicals ejected during combustiffutton & Biblarz, 2016b, p. 304). Owing to this outstanding
conductivity, it is mainly used in combination with regenerative cooling systems, as it helps to maintain a
steadystate heat transfer.

Carbon material represents another family of materials that is extensively used, specifically, as an
ablative liner. This is due to its low density, which allows its volume to be greater than that of steel, enhancing
its ability as an ablative material. Ate same time, its low density allows the possibility of reducing weight
by up to 90% without sacrificing other ablative properties of interest (Portocarrero Hermann et al., 2019).
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Nozzles
A nozzle is a simple device, just a specific shaped tube where hot gas flows through. The nozzle designs

determine the exit velocity (given temperature and pressure) and the mass flow rate through the propulsion
systemNowadays, there are several nozzle configurations available, size and shape may vary between them

in order to satisfy their purposeéat transfer n.d.).
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Fig. 5.Cone and Belshaped nozzleResource: [5]

Simplest and oldest configuration, commonly used on jet turbines. They have high angle expansion
extension (between 20 to 50); small divergence angles will produce high impulses but they result in long size
carrying penalties while larger angles give stoand lightweight design but produce a terrible performance.

For any conical nozzle a theoretical correction factor must be apple® (1 +® £[{); _=1/2 (1 + cos )
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Fig. 6. Theoretical correction factoResource: [3]

In these sketches we can see the differences of a conical 15 nozzle and a 60% and 80% length bell

nozzle.
Taking the cone as reference, we can confirm that bell nozzles (80% length) are more efficient than a
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longer 15 conical nozzles but for shorter nozzles (below 70%) the energy losses become substantial.

Two-Step Nozzles Because of having different expansion area ratio sections, these types can
outperform conventional nozzles. Commonly used on top stages of multistage vehicles. They need a power
supply and mechanisms for the extension to get into position.

Second nozzle exit segment
/" in stored position

o TRESTE st Center line
Chamber = Firgt—w- Second "
nozzle exit nozzie exit
segment segment in

(fixedto  deployed position
chamber)  after moving aft
ready lor operation

Fig. 7. Two step nozzledkesource: [7]

Forexample turbojets prefer CD nozzles of variable shape that are much heavier but allow the motor to
operate efficiently over a wider range of airflow.
Nozzle Performance

Exit ar e

A 1 2 k-1 2 0n
T T 7 " : [R+1 * (1 + 2 * (Merhaust) )] ( 1 )
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Alm——
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Thrust E : .
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Fig. 8. Thrust EquationResource: [3]
Thrust is a force generated as a reaction of the acceleration of a working fluid

Rocket heat transfer Heat transfer is the exchange of thermal energy (heat) between materials in any
of the states (solid/liquid/gas) as a consequence of a temperature difference. Basically it is the movement of
heat from one substance or material to another.

During thermodynamic processes there is tendency to reach thermodynamic equilibrium, heat is always
to transferred from thieotter object to the cooler, when equilibrium is achieved, heat trapgfeig equal to
zero.

This is the mathematical expression that calculates heat tramjfer (

HEAT [Q]
OBJECT1 ) 0BJECT2

o =ak "Yp
Q = heat &€T = difference of temperature / ¢ = heat capacity
Heat capacity is a constant that can be defined as the ratio of heat absorbed by a material to the
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temperature change, in other words, heat capacity is the energy required for an object to change the
temperature.

For the rocket engines we can divide in two parts the heat transfer:

- The Heat Transfer to the Nozzle

- The Heat Transfer in the Combustion Chantitheat Transfer to the Nozzle

In the throat (space where convergent switches to convergent) of the nozzle we have the maximum heat
transfer rate.

On the convergent side we have that the flow is at a subsonic velocity, but once the throat is surpassed
by the flow, this one is supersonic. Acceleration imposed to the gas is extremely high, it can cause the
deterioration of the boundary layer shapés hecessary for an adequate theory for heat transfer.

MAXIMUM HEAT
TRANSFER

High Low pressure
pressure and and high
o ectonity CONVERGENT THROAT DIVERGENT edocty

Fases gases

—

FLOW

Fig. 9. Nozzle diagramResource: [4]

Basically, in rocket nozzles, the laminarization is a phenomena blameworthy for the most part of the
small pressure engines, even so, there is no reason to think that laminarization theory can be applied to all
rocket engines. Most of the heat transfer sneas from nozzles use air as the working fluid, therefore, these
results do not take into account combustion problems, gas radiation, etc.

Heat Transfer to th€ombustion Chamber:

The combustion chamber in a rocket engine is complicated because of the fact that normally the main
fluid on this part of the engine is a mixture of gasses. The maximum heat transfer rate will occur late on the
combustion processes. These combustion pseseare affected by a lot of factors like: patterns of injection,
propellant and mixing processes.

Liquid - propellant rocket performance data

Liquid propellants Rockets are defined for its main difference between solid fuel rockets, where the
propellants have a similar density to water. These rockets also use fuel and oxidizer that have to be injected in
a combustion chamber to be burned andegee the thrust designed.

Basic parameters

To define the performance of a LRE (liquid rocket engines) the most important parameter to note is the
specific impulse. These data can help to understand more accurately the performance of a LRE. The main
characteristics can be classified inside engimasth(P), total thrust impulse (le), specific impulse, specific
mass. These equations are described above as the performance characteristics are equally studied where onl
the differences are necessary to describe LRE.

Specific is much higher in LRE than MRE

The use of separate chambers for oxidizer and fuel allows the control over the mixture (throttisg)
separation allows less tank volume and a lower pressure tank, consequently the rocket will present a lower
mass ratio.

Designof a rocket to produce 6 MN of thrust at sea level
The way to approach the problem will be dissecting the problem in different parts to relate them to theory
studied before and new references. After this inspection is done, it is found a problem related to a power cycle
in thermodynamics, where it will Gellowed the methodology:
9 Establish the initial statement with given data.
1 Relate it to the corresponding theory
1 Simplify our problem under assumptions to proceed with the correct formulas and resolutions
i State the adequate formulas and solve for the searched data
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Problem statemenDesign a rocket to produce 6 MN of thrust at sea level. The pressure in the

combustion chamber is 6.5 MPa and the temperature is 3000 K. If the working fluid is assumed to be a perfect
gas with the properties of air at room temperature, determine thevifadldl. Specific impulse2. Mass flow
rate 3. Throat diameter4. Exit diameter.
For the same nozzle find
1. Thrust at 3&kM altitude

2. Thrust at sea level if chamber pressure were increased to 21 MPa,;

3. Thrust with hydrogen at the sariméet stagnation conditions

4. Thrust with stagnation temperature increased to 3500 K.

Initial conditions

Researclior an ideal rocketl) Working fluid is homogeneous in compositio?) Gasses3) Ideal gas

Thrust|6 MN

Pressu|6.5 MP4g
Temper|3000 K
P,= 3P 0. 10137
R = 287 J/

law; 4) Adiabatig 5) Wall friction, there is no boundary layer effe8) No shock wavesr) Velocity is parallel

to the nozzle axis
Assumptionsldeal gas performangesentropic Adiabatic k = 1.4 based on aiChamber pressure and

temperature are assumed as stagnation pddetsl gas

For exit velocity, we have the relation based upon optimal combustion were exit velocity

1. Specific impulse

v =\/(;—fl)-R-T-[1 - P1

2
P

2. Mass flowrate. Now, considering Thrust = 6 MN = 6000000 N, we can calculate mass flow rate by

using the following:
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4. Exit diameter. In order to calculate the exit area of the nozzle, we should first get the Mach value. To
do that, we are going to calculate the exhaust temperature.
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In order to obtain the Thrust at 30 km altitude, we first have to obtain the pressure at that altitude.
Therefore, we turn to the Geometric Altitude terrestrial table.
Geometric Altitude terrestrial table—p-P, , = 1185.5 Pa
J— _ 6
T, =T v (P =P )T AT = 6569 10°N = 6.569 MN

6. Thrust at sea level if chamber pressure were increased to 21 MPa

. A'*Pl - ) P =y
m = = ( k+1 ) f _> r\/ R T 1 _ _]
Yl \Il Mm

HT=m*v+ (P -P)*A=M * Vpr = 1718+ 10°N = 17.18MN (6)

7. Thrust with hydrogen at the same inlet stagnation conditions

For computing the Thrust with hydrogen at the same inlet stagnation conditions, we must first recalculate
the exit velocity all over again, as the molar mass changes, and we would multiply it by 2 as it is diatomic.
Afterwards, we have to calculate the smélew rate and, finaIIy, the Thrust.

k+1

p kL _ k+1 ( 2k1)
"’ﬂ/(%)'ﬁf'[l—;;—j]‘ —p 1 = T w/ ) T

—>T=rh*v+(Pg—P2)*A_ m * v _pr — 509+ 10°N = 5.99MN

(7)
8. Thrust with stagnation temperature increased to 3500 K
Now, we are going to calculate the Thrust when Temperature raises to 3500K:
2k P, kkl m = APy * k *(ﬂ)(fﬁ)
v = (ﬁ)RT[l — P_l] —> - \/— Mii” 2
>T=m*v+ (P -P)*A=m * VU o509+ 10w = 5.99un @®)

Discussing the results

To go in depth for the results analysis, stegements are divided into main performance characteristics
and the thrust calculus with different initial conditions.

Main performance characteristics:

1 Specific impulse: The specific impulse is directly related to rocket efficiency; this value gives a rapid
insight of the thrust parameter on the rocket. Two different rocket engines will have a different specific
impulse, the higher specific impulse thdtbeefficiency. Compared to a rocket as the Falcon 9, with a specific
impulse of 282s at sea level, with our specific impulse computed to be 208,696s it is a value that makes sense
given the dimensions of the nozzle found on later questions.

1 Mass flow rate: The mass flow rate is a parameter that as previously described shows the amount of
propeller and oxidizer entering the pressure chamber. This parameter gives a hint on the thrust designated for
a nozzle. To analyze the mass flow rate caled, a useful analysis would be comparing to a rocker such as
the Saturn V, with 2,5 metric tons per second, compared to the 2930 kg/s of our calculus it gives a realistic
value for the thrust of 6MN designated.

1 Arearatio: The arearatio is given &y A*. Being A the nozzle exits area and A* the thgdatozzle
area, these measures are computed fronthtleat and exit diameters. For this nozzle design, it gives us an
approximation of 9:1 compressible area ratio. This design parameter gives us the information needed to
understand the pressure and temperature ratios to obtain different match numbeftsithttireat. An area
ratio of 9:1 is reasonable for supersonic flow after the flow. If this ratio were to increase, the exit velocity
would increase, as the throat pressure would increase with a lower diameter, causing a bigger change in
chamber pressute diverge section pressure.

Thrust with various initial conditions:

1 At 30 km height: In this value we can observe a low increase in the thrust, justified by the atmosphere
lower ambient pressure, that in this case it is equal to exit pressure to satisfy ideal nozzle performance
conditions, this change represents an in@easincrease in exit velocity, that is directly related to the thrust
coming out of the nozzle.

9 With chamber pressure increased to 21 MPa, at sea level: It is observed a sudden increase in thrust,
that is reasonable due to the high increase in the pressure ratio of the nozzle that will increase noticeably the
exit velocity.

9 With the propeller changed to hydrogen: This change will affect by changing our constant k to

1.3, that will show a low increase in specific impulse.
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1 The increase of the stagnation temperature will generate different critical isentropic values, but these
would not necessarily increase the thrust as it mainly depends on the pressure change to go from subsonic to
supersonic match values. This can be stpdoon the 6MN thrust value being the same as the given design
condition.

Conclusion

Prior to starting with the numerical part of the report, research of all the information required was done
Another of theobjectives considered to have been completely accomplished with distinction, since, as can be
seen, all the information presented is cited with its corresponding refefiénsaesearchresulted in the
analysis and design of a rocket applying a set of given conditions. To achieve our goals, different steps were
used

1. Main parameters that describe the rocket performarespecific impulséO ¢ T lwdy mass flow

rated ¢ T Trwp, area ratid®:1

2. Thrust with various initial conditionareat 30km heightTsom = 6,569 MN,with chamber pressure
increased to 2MPa, at sea level=17,18MN,with the propeller changed to hydrogéime increase of the
stagnation temperatufie= 5,9 MN.
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RESEARCH ON WAVE ENERGY CONVERSION FOR HOME USE

Esmeralda Gtyps
Lietuvos Inzinerijos Kolegija Highdgducation Institution

Summary

Wave energy conversion technologies are designed to capture and convert the energy produced by ocean waves
into usable electricity. Wave energy holds the promise of sustainablealden future, but achieving thisquires
ongoing innovation and support to overcome existing limitations. This research demonstrates that wave energy, with
further technological and economic developments, could become a valuable addition to renewable energy solutions for
residential use.

KEY WORDS. Wave energy, wave energy converters, renewable energy solutions.

Introduction

Wave energy conversion is the process of capturing the kinetic energy generated by ocean waves and
transforming it into usable electricity. This renewadnergy source is driven by the interaction between wind,
water , and the Earthés atmosphere, making it bot |
fuels, wave energy is clean and produces no harmful emissions during its operation.

With an estimated global potential of generating terawatts of energy annually, wave energy could
significantly contribute to meeting the growing demand for electricity, especially in regions close to the sea.
Its constant availability, particularly in ageavith consistent wave patterns, offers and advantage over other
intermittent renewable sources such as solar or wind. However, despite its ptioenesare very rare studies
of the development of wave energy technolotfiesfaces several challengesciuding high installation costs,
environmental concerns, and the need for further technical advancements.

Harnessing wave energy has the potential to play a pivotal role in the future of clean energy, particularly
as part of a diverse energy mix aimed at reducing

Research objectvave energy conversion.

Research aim: to fores#ee main requirements efave energy conversion for a house

The tasks:

1. Analyse key considerations for determining the energy requirements of a household.

2. Describe main dimension of the equipment and its installation.

Research methodanalysis of technical documentsathematicahnalysis

Wave energy as a renewable resource

It lays the groundwork for understanding how wave energy caatnessed, the technologies involved,
and the advantages and challenges associated with its use. As global energy demands increase and the urgenc
for sustainable solutions grows, wave energy has emerged as a promising alternative that can contribute
significantly to the energy mix.

Wave energy is generated by the movement of ocean and sea waves, driven primarily by wind. This
natural process results in a vast amount of energy that can be converted into electricity, making it an attractive
option for clean energy generation. Unlikeetrenewable sources, such as solar and wind, wave energy offers
high power density and consistent energy patterns, particularly in specific coastal regions.

In Wanan Sheng [2] studies mentioned that the greatest challenges would be how the performance of
wave energy converters can be reliably assessed and how the wave energy conversion efficiency can be
improved. Emre Ozkop, Ismail H. Altas [3] studies focusadhe introduction of the statuswéve energy
conversion (WEC) technologies from a different perspective.

Wave energy is a form of renewable energy generated by the movement of water in oceans and large
| akes, primarily influenced by wind. When the wir
carry energy across vast distances. This energhe&mrnessed to generate electricity.

The fundamental principle of wave energy lies in the conversion of the energy contained in the waves
into usable power. Waves possess both kinetic energy (which is related to the motion of water particles), and
potential energy, which is associated with teight of the wave above its mean water level. The total energy
of wave can be influenced by its height and period. Specifically, the energy in a wave increases significantly
with its height (doubling the wave height results in approximately four tineesriergy due to the relationship
between wave energy and the square of the wave height).

Several factors affect the energy produced by waves:

1 Wave height: taller wavesarry more energy, making higinergy coastal areas particularly suitable
for wave energy conversion.
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1 Wave period: the wave period, defined as the time between consecutive wave crests, influences the
amount of energy a wave can deliver. Longer wave periods generally indicate more powerful waves.

1 Wavelength: the distance between wave crests also impacts energy density; longer wavelengths
typically mean more energy can be captured by devices designed to harness this power.

soll-wearer line PR I:T"!EL""

Direciion of
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Fig. 1.Energyproduced by wavefkesource: [1]

The conversion of wave energy into electrical energy involves the use of specialized devices known as
wave energy converters (WECSs). These devices are designed to capture the motion of waves, converting the
kinetic and potential energy into mechanical ggewhich can then be transformed into electrical energy. The
effectiveness of WECs depends on their design, location, and the characteristics of the waves they encounter.

Current technologies

Wave energy conversion technologies are designed to capture and convert the energy produced by ocean
waves into usable electricity. Various designs have been developed to harness the kinetic and potential energy
present in waves, each with distinct openadil principles. The main categories of wave energy converters
(WECS) include:

1 Point absorbents Devices float on the surface of the water and move with the waves. They operate
by converting the wlanddown motion of the waves into mechanical energy. A common design involves a
buoy connected to a submerged platform. As the buoy rises and falls witlaths, it drives a generator to
produce electricity. Point absorbers are advantageous due to their compact size and ability to operate in a
variety of sea conditions.

9 Oscillating water columns (OWCs).OWCs utilize the rise and fall of water levels inside a chamber
to drive air through a turbine, generating electricity. As waves enter the chamber, they create pressure changes
that push air in and out, turning the turbine. This technology is particetfegtive in areas with consistent
wave patterns, providing reliable source of energy.

TVREANE

AIR S QOMFRLISED
INJIOE CHAMBEA

o i -
Fi gPoi2nt a.bshkPeasewnrtcese Fi gSc BemaQsicci lofati ng
( OWCs )Resource: |
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1 Attenuators. Are long, floating structures thatign parallel to wave direction. Attenuators flex at
the joints as waves pass, capturing energy through this bending motion. They are typically deployed in arrays
to maximize energy capture and are particularly effective in regions with strong waviy activi

nm

Fig. 4. AttenuatorsResource: [2]

9 Overtopping devices.Systems capture waves as they break over a ramp, allowing water to flow
over a reservoir. The stored water is then released through turbines to generate electricity. Overtopping devices
can be integrated into coastal structures, offering the dual benefieajy production and coastal protection.

Sea Water 'IN
- .

) Water
Impoundment

Fig. 5. Overtopping deviceRResource: [2]

1 Hybrid systems. Some technologies combine wave
energy with other renewable sources, such as wind or ¢ i N
power, to enhance energy production and reliability. Th
hybrid systems can leverage the strengths of each energy
ensuring a more stable energy output.

Each of these technologies has its own advantages
challenges, primarily related to efficiency, durability, ai
installation costs. While wave energy conversion technolog
hold great potential for renewable energy production, ongc
research and delM@pment aim to improve their effectivenes
reduce costs, and expand their deployment in various me
environments.

While wave energy presents a promising opportunity
renewable energy production with its high energy density .
sustainability, it also faces significant challenges that musi
addressed through continued research, technolog
advancements, and céiesite planning. Overcoming thes Fig. 6.Hybrid systemsResource: [2]
challenges will be crucial to realizing the full potential of wave
energy as a key component of the global energy transition.

Theoretical understanding of wave energy to practical considerations

The essential components involved in designing and implementing a wave energy system tailored to
meet the energy requirements of a typical household. This involves assessing the energy needs, designing an
appropriate wave energy system, and analysingetiieical and economic feasibility of such a project.

Key considerations will include determining the energy requirements of a household, which will guide
the design of the wave energy conversion system. We will also explore the number of waves needed to generate
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the necessary energy, the dimensions of the equipment required, and the installation logistics. Additionally, a
through feasibility study will be conducted to evaluate both the technical aspects and the economic viability
of the proposed wave energy system

By systematically addressing these components, the project parts aim to demonstrate how wave energy
can be effectively harnessed to meet specific energy needs, highlighting its potential as a sustainable energy
solution in realworld applications.

House energy requirements. To create a realistic and functional wave energy system, we need to estimate
specific energy requirements for a hypothetical household. For this project, we will assume a typical three
bedroom house with an average occupancywf people in a coastal area.

Othhow

Lperat o
Conmal Cornner

Lol erssd Subaranin

Fig. 7.Wave energy system for thribedroom house. Resource: [2]

Estimated energy consumption. Based on the applidmeatng/cooling systems. Lighting, and general
usage typical in such households, we can break down energy consumption as follows:

9 Lighting and electronicstVs, computers, and lighting typically consume abb&tkWh per day.

1 Kitchen applianceghe refrigerator, microwave, dishwasher, and other small appliances together use
about5 kWh per day.

1 Heating/cooling:depending on the climate, heating and cooling can vary significantly. For this
project, W&0KkWh peradayfor tmesetpwrposes.

1 Water heatingfor showers, washing machines, and other hot water needs, a typical household
consumes aroungt4 kWh daily.

Implications for system design The system must be capable of generatingvamage of 25 kWh per
day, with allowances for periods of higher demand or lower wave activity. These requirements will guide
deci sions about the wave energy <converteros Si zE€
efficiency, and overall design, ensuring it can reliat
meet household energy needs under real conditiol

Design of the wave energy system. The des
of the wave energy system for our hypothetic
household involves selecting and configurating t
components needed to reliably meet the estime
energy requirements of 25 kWh per day. Key fact
include the hoice of wave energy converter typ
system capacity, placement, and energy stor
options. Below are the main considerations a
design choices for this system:

Wave energy converter selection. Based on
househol dbs energy nee:q
need a wave energy converter (WEC) capable
consistent energy prod Fig. 8. Point absorber type WE®esource: [2] Cct , v
assume goint absorber type WEC, as these are
compact, efficient, and wedluited to a variety of wave conditions. The point absorber uses the vertical motion
of waves to drive a generator, converting mechanical energy into electricity.
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System capacity The wave energy systemdébs design ai ms
consumption of 25 kWh. To determinate the power output the system needs to produce, we calculate the
average power required across anddr period.

Power requirement calculatiofar the system to generate 25 kWh in one day, we calculate the average
power needed as follows:

0 QI HOQA+—— pTQ® (1)

To ensure the system consistently meets the hol
to 1,1 kW. This allows for a margin to account for potential energy losses in the system, such as those due to
storage and transmission inefficiencies, as well as fluctuations in wave activity.

Rationale for continuous power outpht: designing the wave energy converter to produce an average
of 1,1 kW continuously, the system will likely produce more energy than required, which can be stored in
batteries. This stored energy ensures a reliable supply even during periods when migwésdotver than
average, helping to maintain a consistent power output to the household.

This continuous power output approach provides a sustainable solution to meet daily energy needs,
considering natural fluctuations in wave intensity.

Sizing. Sizing focuses on the physical dimensions and specifications of the equipment necessary to
achieve the 1,1 kW average output while meeting t

Wave energy converter (WEQke assumed point absorber WEC, chosen for its adaptability to
varying wave conditions and efficiency. A typical point absorber requires a@8nmd? of surface area and
extends vertically up t@-2 metersunderwater. This size is sufficient for the WEC to generate the average
power required, given appropriate wave conditions.

Energy storage systertm handle fluctuations in wave intensity, an energy storage system is essential.
A battery bank with a capacity of approximatedp kWh would ensure a stable energy supply, providing
enough backup for about two days. Lithium batteries are a practical option here, as they offer high energy
density. They have an energy density of alih@b kWh/L and for a capacity of 25 kWh, we would need
approximately:

- Pt h O (2)

Installation site:

Marine locationthe WEC should be installed at a depti@{l5 metersoffshore, where wave activity
is strong enough for energy capture without overwhelming the equipment.

Coastal setupthe battery system and associated equipment, like inverters, should be securely housed
onshore to facilitate energy transfer to the household.

Typical values:

Parameters Values (Unit)
Device width and thickness I18m x 1.8 m

Flap height 11 m

Base height 2m

Hinge depth 8.9 m (from MWS)

Center of gravity (CG) 3.9 m (from MWS)
Water depth 10.9 m
Mass 127,000 kg

Moment of inertia (at CG) 1.85 % 10° kgm:"

Grid connection or offyrid configuration

Depending on the location, the wave energy system could be designed for eitivtengedted or off
grid configurati on. Foffigridconfigwatign foofyll erengy indepéntlence.dalbiss u me
setup wil!/ include an inverter to convert the WEC
use.

Control and monitoring systems. A control syst
operation for optimal energy production. This includes controlling the energy flow to the battery bank and
managing output during peak wave conditions to preweerload.

Number of waves needed to generate the required energy

To estimate the number of waves required t o me
average power the system needs to generate (1,1 kW) and relate it to the energy that a typical wave can produce
in the specific location.
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Captured power per wave. The power available from a wave depends on factors like wave height (H)
and wave period (T). The formula for the power per meter of wave front (P) is approximately:

0 v D JQJU0 JY 3)
where:” is the density of seawater (~1025 k§/nQis the acceleration due to gravity (9,81 $)/®is the
wave height in meter8Yis the wave period in seconds.

Assumed values:

1 Wave height (H) = 1,5 meter$his is a typical wave height for moderaeergy coastal regions,
where waves arendét too small or too | arge. It pro
1 Wave period (T) = 8 secondBhis is acommon wave period for regions with moderate wave energy.

It is an average duration between successive wave crests, reflecting standard oceanic conditions.

Wave power calculation:
nﬁu J 0Q00 3y 4)

v P 1 Qup @pl 3P
WNThpy——

0 wiv

This gives us thatach meter of wave frontgenerates approximate®0,5 kW of power under ideal
conditions.

9 Efficiency of the WEC: the efficiency of a typical wave energy converter (WEC) is ahfrid
meaning the device captures approximately 35% of the available wave energy. The rest is lost due to
mechanical inefficiencies and environmental factors such as wave variability. The useful energy captured by
the WEC is:

6N O MEDMD D0QQQLQAE O w (5)

6N O MEDNwITo L o fip x b—

If we assume the WEC interacts withmeters of wave front the total captured power is:

"Y€ OG&XAN O O EDMio fw X R ¢ 0 UQw

1 2 meters of wave fronthe assumption of 2 meters of wave front is based on the typical scale of
wave energy converters. A WEC is designed to capt
case, 2 meters represents a r easdtallowsbidr an effestiveianda t e
realistic amount of energy capture without oversizing the system for typical coastal installations. In many
designs, WECs are scaled to interact with multiple meters of wave front, ensuring they can efficiently capture
ene gy from a significant portion of the waveds sur

Energy captured per wave To calculate the energy captured per wave, we need to consider the
duration of the wave. Since the wave period is 8 seconds, the energy captured per wave is:

O& Qi@ L QAYE 0GXaN O oni EDAMY (6)
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Number of waves calculation. Given that the housetesidires 25 kWh per day, the number of waves
required is:

064N ROV M w® @)

06 &m0 @Qﬁzwwh— pX DO POV O W

064000 OROADOWP XKML ROD O

Considerations for variabilityWVave consistencyn locations with consistent wave activity, the number
of waves required may be steady. However, if wave height and period fluctuate, the system needs greater
storage capacity or additional backup systems.

Backup and storage neeflvaves are smaller or less frequent on certain days, stored energy can supply
the household during these periods.

Conclusion. To generate the 25 kWh per day needed to power the home, approximately 177 waves per
day are required under the assumed conditions of 1,5 meters in height, 8 seconds in period, and 35% efficiency
for the WEC. This calculation highlights how taeergy produced by waves depends on several factors, and
how a moderately sized WEC system can meet the energy needs of a home in a coastal environment.

Ca Ca1Ca
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Dimension of the equipment and its installation

I n this section webdll focus on the physical S z
considerations for installing it to meet a househ

WEC size and structure:

1 Width of WEC: the width allows the WEC to interact with a manageable wave front segment suitable
for householéscale power needs. Zmeter width is typical for small WECSs, balancing energy capture with
compactness and ease of installation in nearshore areas.

1 Abovewater height: to ensure the WEC can handle typical wave heights and tidal variations, a height
of around3 metersis reasonable. This allows it to avoid submersion in high waves while providing structural
clearance above the waterline.

1 Submersion depth: extending the WEC approximéatetyeter below the surface provides stability
and helps capture wave energy near the surface, where energy density is highest. This depth is sufficient to
avoid excess wave forces that could destabilize the equipment.

Anchoring and foundation:

1 Anchors: anchors made obncrete or steelare chosen for their durability and ability to penetrate
the seabed, providing the necessary stability in coastal conditions. Two anchors are typically sufficient for a
WEC of this scale, as they balance stability with minimal seabed impact.

1 Mooring lines: highstrengthsynthetic fiber ropes are selected to secure the WEC, as they offer
flexibility for the WEC to move with the waves. These lines resist corrosion and marine growth, essential for
reliability in a marine environment.

Energy transmission:

1 Underwater cabling: for a household energy requirenlent;voltage cables are efficient and
practical. Amarine-grade cable is necessary to withstand water exposure, and short lengths (ideally under
500 meters) reduce resistance, minimizing energy losses in transmission.

1 Installation process:

1 Site survey: a preliminary survey ensures that the installation site has a stable seabed and meets
environmental requirements. Tligsessential for sustainable installation and longevity of the WEC.

1 Deployment process: passembling the WEC and anchors onshore before transporting them to the
site simplifies the installation and minimize marine disturbance, which is beneficial in a compact, heusehold
scale system.

1 Maintenance access: simple, accessible maintenance options are prioritized, such as detachable
components that can be retrieved and serviced onshore, reducing the need for costly underwater repairs.

Environmental and visual impact:

1 Minimal visual disruption: a-2neterwide WEC with a low profile has less visual impact than larger,
offshore installations, making it suitable for coastal residential areas.

1 Environmental impact: compaeguipment and smadicale anchoring help reduce the impact on
marine | ife and seabed ecosystems, as the WECOGs s

Economic feasibility Ener gy cost without the WEC: first, |
cost without the WEC:

Annual energy consumption of the house: a typical house consumes 9.100 kWh per year as we have seen
previously.

Average electricity cost: we assume an averagec@sto2 U p.er k Wh

Thus, the annual electricity cost would b Mot p& ¢ m 8 O gy >.=|= >

Initial investment:

1 WEC cost: the cost of a smalsale point absorber WEC system is estimated to rangelfor@ . 0 0 0 U
to3 0 0 . Oabhduseholsize installation, including the device, energy conversion system, and mooring
infrastructure. This cost can vary significantly based on location, specific design requirements, and
technological choices.

1 Battery cost: Lithiurdon batteries for storing 280 kWh of energy are priced at arouhd @0 0 U
per kWh. Therefore, the cost for a battery system would be arBund 6 0 0:p @ & v o L O I
om @it O

1 Installation costs: depending on the location and site conditions, installation costs (including site
surveys, permits, and marine infrastructure) could add an additiolal G2000. GOt®tBeproject.

Adding all the initial investment (taking the average of WEC, battery and installation costs) we have:
puvBimnmtyvp@BnnpeawyvoO 8 0O

Operating and maintenance costs:
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1 Maintenance: the maintenance costs for a setale wave energy system is generally low, but
periodic checks and servicing are needed. Annually, maintenance might.catd8 0 0.0 G

1 Operational costs: once the system is installed, operational costs mainly involve maintaining the
WEC, batteries, and energy management systems. However, these costs are relatively low compared to fossil
based energy generation. We supdose (er year.

1 Adding the operational and maintenance costs (taking the average of the maintenance costs) we have:
BIMMAWMNMNO8 Ouegem+ >

1 Annual savings with the WEC: with the 1,1 kW WEC, it is estimated that the system can generate
9.600kWhper year (more than enough to cover the hous

1 Thus, theannual savingson electricity would bd . 8 @<thie energy generated by the WEC would
replace the grid electricity costs.
Cost and saving comparison: now that we have
Cost without the WECL . 8 feb year for grid electricity.
Cost with the WEC: Annual maintenan@: 5.0 0 G
Annual savings in electricity: 1.8000.
The net operating cost with the WEC would @& T T & M MO Oy &y ={= >
Payback period cal cul payhaak periodMbich islthe timé seededforc ul a
the savings to cover the initial investnt of the WEC system.

If the initial investmentid 7 0 . and thainet annual savings dre 8 (h@ savings after

subtracting maintenance and operational costs), the payback period would be:

8 0 .
T @t TT mE>Y

1 Impact of subsidies and other incentivesthié system receives subsidies or tax incentives, as is
common with renewable energy projects, this could significantly reduce the upfront costs.

1 Assume the system receives subsidies or tax incenti@@8asubsidy, which would reduce the
initial costto:p x@umAp TiO T 8 O

9 With this reduction, the newayback periodwould be:

8

— o@pp mFrV
1 Although thepayback periodimproves significantly, it is still quite long for a residential project.
Economic viability: while the WEC system offers environmental benefits and energy independence,
the return on investment in the short or medium term is not favourable The energy savings ¢f. 8 0 0 U
annually are not sufficient to cover theaintenance costwhichis2 . 5 0 0 0 , pesultingynenatr
annual costof 1 . 2 .0F@r the system to be economically viable in the future, there would need to be higher
government subsidies significant reduction in WEC costs, making the investment more attractive.
Additionally, projects located in coastal areas with abundant wave energy and higher electricity rates could
make this type of system more financially feasible.

=4 =4 =4 -8 -8 A

Conclusions

This research demonstrates that wave energy, with further technological and economic developments,
could become a valuable addition to renewable energy solutions for residential use. Wave energy holds the
promise of sustainable, leearbon future, but ackwing this requires ongoing innovation and support to
overcome existing limitations.

1 Wave energy basics: wave energy is a promising renewable energy resource with high energy
density, generated by the interaction of wind and water. By harnessing the kinetic energy of waves, we can
convert natural ocean movement into usable electricitgrioff an environmentally friendly alternative to
fossil fuels. Current technologies: the development of wave energy technologies has led to diverse designs,
including point absorbers, oscillating water columns, and attenuators. For residential appliqatiohs
absorbers stand out due to their compact size and suitability for nearshore installations. Advantages and
challenges: wave energy is highly predictable and continuous, offering a reliable energy source. However,
challenges remain, such as highatistion costs, potential environmental impacts on marine ecosystems, and
technological limitations in energy conversion efficiency.

1 House energy requirements: for a standard household consuming 9.000 kWh annually, a consistent
1,1 kKW output is needed to meet daily energy needs. This consumption level has guided the design and sizing
of the wave energy system in this project. Systengdemnd sizing: a point absorber WEC with an absorber
area of approximately-2 n? and installation depth of 106 meters has been designed to capture wave energy
effectively. A 2530 kWh battery provides energy storage, ensuring a steady supply deap#évaaiability
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in wave power. Technical and economic feasibility: technically, the WEC system can meet household energy
requirements; however, the economic feasibility remains challenging due to a high initial investment and
operational costs. Although annual savings pwssible compared to grid electricity, the long return on
investment period limits its financial viability for individual household at current cost levels. Overall
Feasibility: while wave energy shows significant potential as a renewable energy seuapplitation in
residential settings is currently limited by cost factors and technical challenges. Continued advancements in
WEC technology, cost reduction, and potential policy support could make wave energy systems more
accessible and attractive fodimidual homes.
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SUSTAINABILITY AND ENERGY EFFICIENCY IN ARCHITECTURE THROUGH
PHOTOVOLTAIC SYSTEMS

Esmeral da Gtyps
Lietuvosinzinerijos Kolegija Higher Education Institution

Summary

This work is structured into two main parts: a theoretical and a practical part. The theoretical concepts necessary
to understand photovoltaic technology are presented, including the most relevant technical parameters and architectural
considerations fomitegrating solar panels on the facade. The photovoltaic system design on the facade is developed,
detailing the technology selection, system design, and building integration. Finally, the simulation results are included in
terms of energy performance angtem analysis. The work concludes with a series of recommendations and a summary
of the most relevant findings.

KEY WORDS. Photovoltaidechnology, building integration, solar panels, photovoltaic module.

Introduction

Climate change and the growing environmental degradation are undoubtedly among the greatest
challenges facing our society today. Dependence on fossil fuels has not only driven global warming but also
deteriorated air qualityseverely impacting health and wéking worldwide. In light of this problem, the
transition toward a renewable enefiggsed economy is essential for achieving a sustainable future. In this
context, the integration of clean energy in urban and resideméaks becomes a crucial step, as buildings
account for a significant portion of global energy consumption.

In Europe, significant progress has been made in promoting sustainable aedelgy buildings,
following the regulations set by the European Union. These regulations aim for new and renovated buildings
to achieve nearly zerenergy consumption. In theespfic case of Lithuania, energy policies are also aligned
with the European Union's Energy Strategy, encouraging the adoption of clean technologies and promoting
energy efficiency in the construction sector. This project seeks to contribute to theswasbjbacough the
design and implementation of a photovoltaic system integrated into the facade of the Student Residence Hall
in Kaunas, Lithuania, to reduce its reliance on conventional energy sources and maximize the building's
sustainability.

The main objective of this research is to design a photovoltaic system to cover part of the energy needs
of the residence. Through the integration of panels on the facade, the aim is to increase the building's solar
energy generation capacity. Althoughspecific energy savings target is set, this research seeks to maximize
the utilization of available solar energy to reduce electricity consumption from conventional sources.

For the design and simulation of the system, IECO software will be used, which allows for evaluating
the design and energy production of a photovoltaic system. Additionally, a comparison of the building's energy
consumption with and without the photovottaystem is planned to assess the benefits it may offer in terms
of sustainability and efficiency.

The research objecthptovoltaic modules

The main objective of this research is to describe the key parameter of phot®yaitains.

The tasks:

1. Analyse main characteristio$ a photovoltaic module

2. Analyse support type fgghotovoltaic module.

3. Assess environmental and urban impact

Research methods: analysis of technical documents, analysis of analogues.

Photovoltaic technology and fundamental parameters

Photovoltaic technology forms the foundation of solar energy generation systems, which convert
sunlight into electricity through the photovoltaic effect. This phenomenon occurs when photons from sunlight
strike a semiconductor material (usually silicomysing the movement of electrons and generating an electric
current. This direct current (DC) can be converted to alternating current (AC) via an inverter and used to power
electrical devices or be fed into the electrical grid.

Martin Sander, Jorg Bagdalft] identified thekey concepts and parameters influencing the operation of a
photovoltaic panel, along with characteristic curves representing its behaBiduip design an effective
photovoltaic system, it is essential to understand the electrical behaviour of photovoltaic modules and the
parameters that define their performandée have analyselley concepts and parameters influencing the

operation of a photovoltaic panel, along with characteristic curves representing its behaviour, are explored in
detail.
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Characteristic Curves of a Photovoltaic ModuleThe FV and RV curves are fundamental graphical
representations that illustrate the electrical behaviour of photovoltaic panels under various operating
conditions. These curves help visualize how voltage and current vary depending on the load and how the
module's output power changes. Each module has its own characteristic curves.

I-V Curve (Current-Voltage). The FV curve describes the relationship between the current (I) and
voltage (V) of a photovoltaic module. Key points on this curve include the short circuit current (Isc),
representing the left end of the curve, the open circuit voltage (Voc), whictseafsahe right end of the
curve, and the maximum power point (Mpp). In an optimized system, the goal is for the panel to operate at this
point to maximize energy generation.

The shape of theV curve varies according to solar irradiation and temperature. Higher irradiation shifts
the curve toward a higher current, while an increase in temperature tends to reduce the voltage.
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Fig. 1. Key Parameters of a Photovoltaic ModUuResource: [1]

P-V Curve (Power-Voltage). The RV curve shows the relationship between power (P) and voltage (V)
for the photovoltaic module. This curve has a bell shape, with a peak that represents the maximum power point
(Pmax). The system aims to operate at this peak using a maximum powergoging (MPPT) controller to
maximize energy generation efficiency and operate at Hpp RV and FV curves are essential tools in the
analysis and design of photovoltaic systems, as they allow for an understanding of paneihgill behave
under different load, irradiation, and temperature conditions.

Factors affecting the performance of a photovoltaic moduleThe performance of a photovoltaic
module is influenced by various environmental and technical factors:

1 Solar Irradiation: The amount of solar irradiation a module receives is directly proportional to its
current output and, therefore, to the power generated. Irradiation varies throughout the day and across seasons
affecting the total energy that can be generated annually.

1 Temperature: As the module temperature increases, voltage decreases, which reduces conversion
efficiency. This is due to the sensitivity of silicon to high temperatures. Temperature coefficients help predict
these performance variations based on ambient temperature.

1 Angle of Incidence and Orientation:The angle of incidence of sunlight relative to the panel surface
influences the amount of effective irradiation the module receives. For a facade installation, this angle depends
on the buildingds efacingearie¢nttionscare typil eptimali ih the Nofhern t h
Hemisphere, as in Kaunas, allowing for maximum annual solar capture.

1 Shading and ObstaclesThe presence of shadows or nearby buildings can significantly reduce
energy generation. Partially shaded modules generate less current, impacting the overall system performance
if modules are connected in series.

Types of photovoltaic panelsand support structures

Photovoltaic systems use different types of panels based on the material and manufacturing process of
their cells. Choosing the right type of panel is essential, as each type has unique characteristics in terms of
efficiency, durability, and cost, which pact the overall system performance. The most common photovoltaic
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panels on the market are mainly classified into three types based on the cell material:
1) monocrystalline silicon,
2) polycrystalline silicon, and
3) amorphous silicon.

Monocrystalline Silicon. Monocrystalline silicon panels are made from cells of a single pure silicon
crystal. These panels are manufactured from silicon ingots that are cut into thin, uniform wafers. Due to their
high purity and uniform crystal structure, monocrystalline panelighly efficient and have a dark, uniform
appearance.

MoR2ocrystal FigPoBycrystal Fi gAmdr phou.s
n&kesour ce: pan®kesour ce: Resour ce:

Polycrystalline Silicon. Polycrystalline silicon panels are made up of multiple silicon crystals fused
into a single cell. This process is less expensive and produces cells with a bluish appearance and variable shine
due to the random arrangement of the crystals.

Amorphous Silicon. Amorphous silicon is a nearystalline material used in thiiilm panels. Unlike
monocrystalline and polycrystalline panels, amorphous panels lack a crystalline structure, allowing them to be
manufactured in thin, flexible layers. This type of panel isipeed by depositing amorphous silicon onto a
substrate of glass, plastic, or metal, forming a thin and flexible layer.

Comparison of Photovoltaic Panel Tyms presented in table 1.

Table 1.Comparison of Photovoltaic Panel Types

Panel T Efficien Cost/Durab Mai n Applicat
MonocrysHt . . I nstallations with
Silicorn 1216 Hi gh High energy demand
Pol_yc_rys 11114 Moderl Moder Largecpstoiwnst al
Silicon
Amor phous 7 Low Low Lowost applicatio

Resource: [Created by the author]

Types of Support Structures for Photovoltaic Panels

The efficiency and performance of a photovoltaic system depend not only on the type of panel but also
on the type of support structure used to mount the panels. Support structures can be classified into three main
types:

1 Fixed Structures: In fixed structures, the panels are installed at a specific angle and do not move to
follow the sunds path. These are the most common
and low cost. While they do not maximize solar captureaaitng systems do, fixed structures are reliable,
require minimal maintenance, and are ideal for installations where simplicity and low cost are priorities.

Recommended Application: Residential and commercial installations on fagades and rooftops, where
solar tracking is not viable or necessary.
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T Single-Axis Tracking Structures: These structures allow the panels to rotate on a single axis,
usually from east to west, following the sun's movement throughout the day -&tigsystems increase solar
capture and energy generation compared to fixed structures. Although more expleaisifixed structures
and requiring additional maintenance, sirgiés systems offer a significant increase in daily energy
production, particularly in regions with high solar irradiation.

o ‘”‘» { .‘I 3, | v gk 1 c .
StReuscawree: [ C FigSi®laxies TrackiRgs®turr
aut hor ] [ Created by the

ot :'4 L e ;
Fi gFi %ed

Recommended Application: Large open fields or solar farms, where space is not a constraint, and
maximizing energy generation is the goal.

1 Dual-Axis Tracking Structures: Dualaxis structures allow panels to track the sun in bothweest
and northsouth directions, ensuring optimal solar capture throughout the day and year, greatly increasing
energy production. However, these structures are more costly and requirentfretpistenance. Their
complexity and cost limit their use in residential installations and fagades.

Fig. 7. DualAxis Tracking StructureResource: [Creaed by the author]

Recommended Application: Large solar plants where the objective is to maengmgy generation
yearround, and a higher budget is available.

Choosing Panels and Support StructuresEach type of panel and support structure offers advantages
and limitations that should be considered based on the specific conditions fojbet. For a facade
installation, like the Student Residence Hall in Kaunas, fixed structures are often the best option due to the
simplicity and spatial limitations of the setup. In terms of panel type, monocrystalline silicon modules are
recommended ithis case, as they maximize efficiency and energy generation in a limited area.

Conclusions.

The installation of a photovoltaic system in the Student Residence Hall in Kaunas brings numerous
environmental and urban benefits, along with certain regulatory considerations.

1. Environmental Benefits:

T CO Emi ssi on Reducti on: By generating energy
significantly reduces the buildingds carbon f oot
around 35 tons of CO astaimabilaylgdals., supporting the EU

1 Resource Conservation and Pollution Reduction: Solar energy use decreases reliance on fossil fuels
and reduces air pollution, thereby improving urban quality of life and minimizing impact on natural resources.

{1 Sustainable Awareness: Integrating solar technology in a visible environment, such as a student
residence, fosters a culture of sustainability and raises community awareness on responsible energy use.
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2. Community and Urban Environment Impact:
1 Energy Resilience: Seffenerated energy reduces dependency on the electrical grid, providing
energy resilience during periods of high demand or price increases.

. —

Fig. 8. Student Residence Hall in Kaun&sesource: [Creted by the author]

3. Legal andRregulatory Barriers in Kaunas:

{1 Installation Permits and Urban Planning Regulations: In Kaunas, a permit is required to install
photovoltaic systems on facades, with reviews to ensure structural safety and visual impact, especially in
protected areas.

1 Safety and Efficiency Standards: European regulations mandate that photovoltaic systems meet
guality and safety standards, particularly to withstand environmental conditions such as high winds.

T Financial Incentives: Lithuania and the EU offer grants and tax credits for renewable energy, which
could help reduce installation costs and i mprove
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Presuojant sujungimN atgsd Rapada.)gi kogrn&d gdaesagai
j aga.

2 pav. Presuojamo sujungimo geometriniai parametrai

Galtinis: sudaryta autoriaus

Gi presavimo jadga teorigkai gali bilti igreigkia

O §08)) N (1
| i@ TpresaviM@darjagaes koeficientas. Presuoj ant p
primamaf=0,08,0 -kontaktoplotas;y -vi dutinis kontaktinis DZempis.

Kontaktinis DZempis presavimo kryptimi nara pas
padidajimas kragtuose atsiranda dal suspaustos me

Fpres

|

| |

| 7’ o
Kontaktini
pasiskirstymas

| |
Cox
v
- e N
}/// }///pcom
b z
3pav. Kontaktini O DZempi O presavimo krypt
Galtinis: sudaryta autoriaus
Giame straipsnyje skailiuojant detali O sujungi.
pasiskirsto tolygiai igilgainpresA¥yi mo krypties i
Presuojamo sujungimo matematinis modelis
Presuoj ant nor mal i ni ai DZ empi ali vei kia visomi ¢
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proporcingumas iglieka tarp DZempi © blvio ir de
priklausomybas dar vadinamos bendruoju Huko dasni

- ., . ., TOﬂ

- ” S (© § (2

- ” ,H ” TCB
| i-d4i gi lgina defor ma c i, } nao rangai |G nxi,s yDZiermpzi 'sknteydpdtii anii 0, s 2
Puasono koeficientas (plienuiimama mo ;O me d gi agos t a mpiag®2000GPay,odul i s (

Kai presuojamos dalies matmenys x, y ir z (2
mat emati nei i grai gkai yra:

Yo , yON

Il’_‘ ” ” ”

'r&

ey ’ 7N (3)

l‘l)‘fi) ” ” ”

'RYa ,

. D)E ” ” ” Tm 5
| iYoikragtinds Yoiklr@iga i paly yaiskr @qigo i palyzi $) gi o pok

Presuojamoje d¥walrajde pgpae&amet ka®smetr O veleno k
stebul as skylas kragtinn.

Gios |lygtys ugprogramuoj amas MatchCAD (Maxfiel
10x10 mm kvadratine kiauryme stebulaje kuri N reifk
‘4 DZempiai goninaseMPRa@dpav.by.i enel ase gaunasi 114

a) b)
Given
[ox—v-{oy+oz)] _ Ax
E _xsteb - -3
{ 6.571 % 10
[oy-v-{ox+oz7)] Ay Find(Az.oy.ox) = | 114286
E ysteb \ 114286 )
[oz—w-(ox+ay)] Az
E Tz
4pav.. Bendrojo Huko dasnio apragas Mat
Galutinis sprendinys, pB8t epridkausanmbesnuoldiledmp skdtumo
mikrometrais (kitimas nuo 1 iki 10 &) 5 pav.
] 00
:: 2 a 5 B 10 12‘d
5 pav. Kontaktinio DZempio kitimas nuo s

Ginant

rei kgmas

kont akt

patei ki amos

Presavimo jagos

Galtinis:

i nDZ sl agi

sudaryt a

autoriaus

apskailiuojam

l entel aje

Sul eidi‘md ¢

Kontaktiniai

Presavi mo

j @

1 114 3,65
2 143 4,58
3 171 5,47

1

presavin

|l ent el

pri klausomyba nuo

S

a.
u



Suleidi'mb dKontaktiniai |[Presavi mo | &
4 200 6, 40
5 229 7,33
6 257 8,23
7 285 9,13
8 314 10, 6
9 343 11,0
10 371 11,9
Presavimo jaga skailiuotaD@@an@ddoBesabejintpress
priklauso nuo pavirgi O giurkglio, taliau ¢giame ty
Rezultatai, apibendrinimaiiri gv ado s
Gaut O presuoto sujungi mo matematinio modelio
i gvados:
1. Presavimo jagos stiprumo modelis grindgiamas

tam tikra kintama DXZar ga.

2. Jvargos didumas priklauso nuo presavimo det al
3. Kontaktiniai DZ empi ai goniniuose pavirgiuose
DZ empt osi os deformuotosios blsenos proporcingumo
=]

e

tiesigkai nuo 114 MPa iki 371 MPa.
4, Presavimo jagos priklausomyba nuo suleidimo s
pagrindu galima teori gkai nustatyt:i presavimo jag
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ANALYTICAL MODEL OF THE PRESSING FORCE OF A SQUARE ROD

Summary

Pressed connections in mechanical engineering are made by selecting the appropriate parts. The hole is made with
certain dimensions of the pressed patie geometry of the pressed part is larger than the geometric parameters of the
hole. The strength afuch a connection is ensured by the friction forces between the surfaces of the pressed parts.

Pressed rods with a square or rectangular profile are a relatively rare phenomenon in mechanical engineering, since
the cost of such a connection is high duéhtcost of production. However, in certain cases they have advantages over
cylindrical connections. If it is possible to rotate the shaft in a pressed cylindrical connection, then the square section
excludes this possibility.

The article considers an analytical model of the pressing force of a square rod and gives recommendations for choosing
the pressing force depending on the injection.
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JUOSTI NI O KONVEJERI O JUOSTOS PAGEI DI MAI BEI
PRI EGASTYS

Di ana Gateikiena
Kl ai pados valstybina kolegija

Anotacija

Juostiniai konvejeriai plaliai eksploatuoj ami DX ai
dagniausi ai yra transportuoj ami birios me ekgplo@upjams, k ur
skirtingose sNIlygose, todal didelis damesys 1fjuastai, bl ti
kuiospagal ba pernegamas transportuojamas produktas. Konyv
produktu, kuris yra skirtimgghtagyumasdt sr gebkgqi anO BAvYy ¢
medgi agO skirtingas savybes, naudmjmaamajsagmkiamtsiiragosnamcdob
at spar umo ,RVE @divinicmonidas)ralengvasir atspatusc h e mi n @ ms jyogodl Jii uargeotmasn as p a
pui ki omis el ast i ngu raksploatuojaattussfinius kenvejerius akirtipgose aplinkose, susiduriama
su skirtingu juostos il greeanjgiagkoksmu i o8 ey rkpoikpyabgaesimki jyrf asstorjL
skirtingas atsparumas cheminams medgi agom bei temper at
pagei di mai ir apibldintos p_rlllesgastysheMUnlos paqeidi mu
slydi mas, palaikomOjO ritinali O susidavajimas, juostos

REI KGMII Al GOIX@Wefetis juosta, juostos pageidimai, prieg

j vadas

Konvejeriai yra technologinis transportas, naud
yra | abai svarbl s giuol ai kiniuose pramonas pr oce
DZairiuose sektoriuose prTadrd)allasplgaaIkloaS|e rkaau doo jkaansiy bte
l ogisti ka, didina DImonéds nagumN ir ugtikrina skl a
naudojami todal, kad jO pritaikymo gal i rgitardajayr a
kaip tiekimo grandinas dalis, | eidgianti sklandgi .
Prado, 2024) . Siekiant ugti krinti pati ki mN, skl a
démesDZtlulorJuoslne skirt

Juostinio konvejerio | aikan]ioji ir trauki amoj
paV|rg|ni© dangos sluoksni O, o eksploatacijos me
pagei di mai , pvz. pavikrugriiaeu sa tDsbirréagnidnaa i d & lp | tyrgd nmsap o
krintanl|li O medgiagO smigio, jlqzuegld(Dda;agelqbllre(Dlgs
konvejerio juostos nutril ki mN. Todal blastmenhanlnesgtlk
savybes atsigvelgiant DZtransportuojamN medgi agN |
Marasova, 2020), todal jau konvejerio projektavin
gal i me api bilmdimttds ksatirpuKtalnr os el ement N, kuris yra
skirtingos konstrukcijos, todal pasi gymi skirting
variantN atsigvelgiant DZ gusphbatatiun&snis Bl ygas.s
apatinbDZ nes virgutinis sluoksnis turi tiesiogintC
juostos pageidi mO konvejerio eksploatacij 2048).met u
Eksploatuojant juostinius konvejerius reikalavi ma
daugiausia susijn su dideliu atsparumu dil i mui [
tarnavimo | ai kst i griwmd,i uma@u |l gvaoiiuu ir kt. (Andr
KonvejeriO juosta pernega transportuojamN medgi ag
ig varanliojo bigno DZ var omNj DZ ( Fe2dOolr8k)o., Twod &nl§rj,
konvejerioO pati ki mumas nuol at os yra tiriamas,
identifikuojamos pasekmas, nes konvejerio eksploa
l emi a i ngi ner iimekspldatacinikioaiksniair uk ci ni ai

Ti ksl as: iganalizuoti juostinio konvejerio juo:¢

Ugdavini ai

1. Apgvelgti juostini O konvejeriO panaudoji mo g

2.1 gskirti juostini O ikronjveg®rs Ok ¢.luioanldi psa fea ldti

Juostini O planmwdajog ri imd® a gV dRawekianO juostinius konvejerius yra
montuoj amos konvejerinas sistemos, kurios eksplo
skl saids®emos vei kimN. Juostiniai konvejeriai plal.i
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nes pasi gy mi dideliu nagumu, kuris siekia i¥i 200
m/s (Leite, Cavarieli, Prado, 2024; Mallah, Aloullal, Kamach, Masmoudi, Kouiss, Chebak, 2023; Krol,
Kawalec, Gladysiewicz, 20171 uosti nas konvejerinas sistemos yra

transportavimui, ¢gi O sistemO svarbus vaidmuo yra
pagei dgi ama mechani gkai ir | uostosprogesajeeikdiymasnNp e ik
priklauso nuo didelik onvej eri o juost O pati ki mumo ir il gaamgi
turi dideln DZakN mindtO reikalavimO DZXykdymui, n
savybes, todal j au pr oj ekt awvostancavybes ttokias kadpi tknmipiano DX e
def ormacijos (Guo, Liu, Gardoni , Gl owac z, Kr -1 cz
Tomagkov§, 2018) . Kadangi konvej ermos JnLecgsatnaloIfal
pageidgiama ir dal pagalini O metaliniO medgiagoO
apkrovos, todal tokie konvejerio juostos pageldlm
vi si glabidysiustekspl oatacij N. Todal bitina stebati
nepertrauki amas konvejerinas sistemos veikimas (G
Juostiniai konvejeriai pl ali ai yra naudoj ami,
eksploatuoj ami biri® krovini O terminaluose. Past a
technologijO® atnauj i tnai pnou id,i dt eosdnai |t srvaanrsbpi our taasvpi enkot up a
i gmani O technologij O panaudojimas transportavi mo
laikantis ir traukiantis elementdayris sudaro apie 50 % viso konvejerio savikaidos.0 st o0s kai nos ¢
dalis didaja priklausomai nuo transportavimo atst
su juostO plygimo problemomis (Wang, Liu, Sun, Z
atlieka waadsmeepPamMi di ndami krovini O krovos oper
srautus ir magindami |l ogistikos kagtus.
Gamybindse DIondse ¢galiavO transportavimui yr a
jungia kelis juostinius konvejerius ir g¢galiavos vy
pagei dgi amas juostos | pawiaj @i uksonviep erpiac aledjs®] oato
pagei di mai arba plygta juosta ir konvejerinas sis

Konvejerio juostos remontas yra ganat i n aeganmu gas
poveikiu Dmonas pajamoms (Anduesiioviaai Gkomeejvar i Mi

ir sklandO ¢galiavO, komponentO ir gamini O transpo
| ai ko sNnaudas ir pageriritegravustjwsnirdusHibnvgjelimsylmotcsnat'ezdouerhist y VL
sistemomi s, gal i ma pasToedkdtli ddiiddeelsinsDZ dpérnoedsuykst y tv w miN
konvejerio juostai, kad gamybos procesai vyktO sk
Juostinas konvejerinas sistemos, ekuymplekianos oj a m
smigini O apkrovO. Konvejerio eksploatacijos metu
atsirandantys DZempimai yra kelis kartus didesni
i bagago &nerediijna | abai greitai pasi keilia DZ konv
nei gi amai pavei kia juostN ir po tam tikranrdg kspl o
Draganovsg8, Kogl 8k, Ler Ran, 2020) Konvejerio juosH
smlgio energijN ig pradgi O sugeria dengiantis juc

Eksploatacijos metu deformacijps ke ngi amaj ame sl uoksnyje susidariu
(Marasova, Andrejiova, Grincova, 2023).

Maisto pramone
Oro uostai

Zemés kis

Gamyba

Kalnakasyba

Sandeliavimas R R
1 pav. Juostini O konvejeri O pasiskirstym
Galtinis: sudaryta autoriaus, remiantis t\
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Iganal|zavus grafike patei ktus duomeni s, gal |

pasiskirstymN DXairiose pramonas gakos e%)ytaippats ki r t
svarbi N dal DZ suthphr or kabhndBhspaMapad @5 ( 2Gudoj ami j u
gemds Tkyje, Ooro uostuose ir mai st o lomvejaniasnyéj e . )
tipigkas transportavimo bildas, tai komas DXairiuo
galiavO kasybos vietose ir perdirbimo DZmondse. Bi
gakose, Dakaitldntaplkdagyphb MN, micthema nDZ apdoroj i mN, g
dirbanli ® su biriomis kietosiomis medgiagomi s.

Juostinio konvejerio juostos eksploatacijos problemos. Juostinio konvejerio pagrindinis
konstrukcinis elementas yra juosta, nes tai konve
Konvejeri O juostO pagei di mai yra skirtingi atsigv
atvg ai s pageidi mai yr a k rFietdionrikaoi,, Mod mv8erj, e rHoaniu sy r a
20L&onvejerio juostos pageidi mai yra br anagkiaai at
prastovasJ uost os pagei di mus dagni ausi ai i ggaukia konyv
produkt oBaratvrydovassk i(, Kawal e)c., TkKord-all, e kGzpd oobaat,a c2 § 202s
damesDZ skirti tinkamam konvejerio eksploatavi mui
eksploatacinio periodo prailginimN. | dentiidd a&satviuss
nul amusias juostos pagei di mus, galamsa indqwdmagtyit.i
eksploatacijos |l aikas priklauso nuo jos konstrukc
transportuojama medgiaga ir sNlylio su besisukan]
Rudawskak,MMathedR&8R8kovsg, DroFfdziel, 2020; Fedorko
Kel emen, 2014) . Konvejerio eksploatacinas sNIl ygo
pavyzdgi ui aplinkos temper atiljuostos tamprukimnmosdubuj (Eeddrko, e k s
Mol n8r, Honus, Belugko, Tomagkovsg§, 2018). Kintan:
(Andrejiova, Grincova, Mar asova, 2016) . Anali zuo
suskirsty i DZ dvi grupes ir pirmai grupei priskirti pa
grupei priskirti pagei di mus, kurie yra igtisiniai

Didelis damesys tur.i bTti skiriamas konvejeri
eksploatacines sNlygas. Moksl iniai tyrimO rezult
netinkamos juostos parinki nmass dks pnleopaa kaacn knadnsa i s NDZy
darbo pobldis (Fedorko, MolnS§r, Michalik, Dovica
2018) . Juostos parinkimas turi bTti atl i ekamas
konvejerioddp o vi et N, eksploatacines sNlygas, jagO pasi
pasiskirssymprumBlosijoestos tugli N eigN ir jos per|
valymoDZ engi ni o povei kDZ

Konvejerio juostO plygi mai api bl di nami kaip |
apibldinami dydgiu, gyliu ir forma, jie tarpusavy
ti nkamN eksploataC|JN4)(Le|\/|cblesl|Cra|vraka|elsav03r1a3dolmL
plygimo tipus: igilginis, skersinis ir D&trigas. |
i g pagrindlniC) faktori O, kuris tur,i nbelstidiD&edrat idna
eksploatacini © problemO yra bitent jos pradiri mas
Swai n, Bhuyan, Beher a, Mohapatr a, Beher a, 2020; |
Jurdziak, KirjanowBlaze | , Kozl owski , 2021) . Juostos pradlri i
medgiagai. Vienas ig bidO, kaip sumaginti tokio
juostospar i nki mas. Todal konvejeri Orjauossvtad bautss pvaer i uknson
i gvengta konvejerio juostos mechanini O pagei di mO
Husakova, 2014). Kitas mechaninis eksploatacinis
perpjovimasl gi | gi ni ai plygi mai atsiranda igilgai juosto
krypliai. Juostoje minati plygiai atsiranda dal a
pavirgiaus su5|davej||g1a$g|Koavp]gglmapugsaosiagnes
juostos gal. turati rimtO pasdembOGotop® shogamihi
Prado, 202 4; Yang, Mi a o, Li, Me i |, r2r@viedodus judstoso s t 0 S
DZ empi mus, to pasakoje davisi kiti juostinio konv
|l aikas (Leaite, Cavarieli, Prado, 2024). Jvykus ¢i
bitioeaksej amas, rei kalinga juostN pakeist.i nauj a
Del abri da, Sinator a, Az p¥Yar ua, Pessin, Bi anchi, 20

giuos pageidi mus anlkgtiynwaoj sjua adti adjiaj, ojigiyrga ngam
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todal vienintela prevencijos priemona yr stebaj

[

Gumuoto audinio juostos yra skirtingoO storiO b e
intarpO skailius bei atitinkamai ir jos masa. E k
i gsisluoksniavi mojpr ghloesmas sodalrusmamagduostos i ¢
tur i projektinas kl aidos, tokios kaip per magO sk
konvejerio parametrai (Djekil, TomiBel uMjKHa,t i Toma ¢
2018) . Juostos eksploatacijos metu, pavirgiuje a
met alinio kordo sukibimas su gumN, nors ¢gio tipo j
juost os ksetirlukatslir giuost os savybas, juosta susil pnéj
Ghosh, Banerjee, Banerjee, Das, Mukhopadhyay, 2020)0 st os i gsi s | u o ketnkamasv i mN
juostos DZempimas, nes j@gialjupswdanar al y dakkiamaib a
badgant dayiusosttaai sumagina jos stPeruthNderadsukebsh
sukelia juostos deformacijas, kas sukelia ig¢gsislu

Kita eksploatacina problema su kuria susiduri al
eksploatacijos metu Datrigusi O medglagO, juostos
pavirgiaus susi dawa iimo,prniettaiinkkyantaij upoasrtionsk val y mo
nuol atinio juostos | enkimo bei i1iglinkimo. Juostos

juostinius konvejerius skirtingos eOzdobaa(B0a2),deaite,y a k o ¢
Cavarieli, Prado, 2024).

Eksploatuojant pageistN juostN arba nekokybi gke
konvejerio darbo stabdymo por edrédmddto darlus iathip psaigmti b u ¢

juostos ilgaamgigAkumN. Juostinio konvejerio eksp
vi bracijomissvagrél sakeoti &i ppl &a o konvejerio ekspl
sutrikimu, bet tai gali turati DZ askkousbiiau kmuwnsvteg teyrti

ir vibracijos g@gal ti nDZ b-8zpak, KD Qrdoaa 2021nBolitnowski dlowakn o w s
Szpak, Ozdoba, Krél, 2020; Moravec, Badida, Jamborova, Badidova, 2018; Liu, Pei, Lodewijks, Zhao, Mei,
2020). Norsjuostoermo nt as gal i b1t naudingas, svarbu atidg
tai yra geriausias sprendimas kiekvienoje konkr el
gal i b1t racional esnis ir ilgalaikis sprendi mas.
Vi sus konvejerio juostos pagei di mus gal i ma su
Di dgi ausi N pavoj O keliantys, kritigki mechanini ai
perforacija. lg fizikiniO/cheminiO pageidi mO krit
giluminas var gosi pakiymasi sr Keekinhesaskpasi kartoj
gali Dbilti priskiriamas konkreliai vietapiasi DZei igki
krovinio pakrovimo ir idgkrovimo vietose (Fedor ko,
mechanini O pagei di mO galima nustatyti vizuali ai
Pastovus konvejerio juostos stebdjimas yra blti
DX airiose pramonds Qgakose. Gios sistemos s
i konvejerioeijsuaostdisr,baD¥#|a nog opse rasro nrad to g U@
' o konstrukcini © elementO nusid
imas yra | abainpavajipggei dgmh
ilgus pjivius, ko pasakoje ju
os bilkl& tiesiogiai priklauso

- < D

N
di
t
n
T
[

n —— —
—

Juostos slydimas

Sukibimo problemos

Ritinéliy susidévéjimas

Savarzy gedimai

Juostos nukrypimas

Juostos tempimas ir plysimas

5 10 15 20 25
Daznumas (%)

2 pav. JuostiniO konvejeriO eksploatacinds pr
Gal t i ni sautorisus, cemiangistty@imo rezultatais
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2 paveiksle pateiktos dagniausi os juostucbsnmsié k o
dadvajimasis yra viena i¢g pagrindini,0 cp&\ozh[bltesrmcosl S
prikauonuo medgi agos, apkrovbedairreakidaj dmdek Dd ¢ § Me
parinki mui bei naudot.i aukgtos kokybas juostas,

p r i e.duostiniaN konvejeriais transportuojami skirtingi kroviniai, eksploatacijos juestos nuslydimas
pasireigkia transportuojant sunkius Kkrovinius ar

konvejeri O projektavimo metu parinkti juostas i g |
0 eksploatacijos metu tiki nt i juostos DZempi mN. Juostos mechar
atsiranda transportu01ant agtrius, abrazyvius kro
naudot i juost O gonO apsaugas ibkeui gDBuitdii eign fi o rsnaechi3
pagei di mus. Eksploatacijos met u, konvejerio juo
eksploatacinas probl emos, rei kdat O teisingai sumort
padat DZ

l gvados

1. Juostiniai konvejeriai yra neatsiejama ¢gi uol
efektyvumN ir magina kagtus, optimi zuoja gamybos
privalumO, juostiniai k o n v espriekimo Bnijoseylogistikgs bektdriujeabiei n a u
sanddliuose, kuri O pagalba galima ugtikrinti grei
ir statybN, i gskiriame kaip antrN pagal dppgalbg s e k t
smalis, ¢gvyras ir kitos statybinas medgiagos yra

2. Juostini O konvejeriO juostO pageidi mai gal i
efektyvumui, turdti rimtO pasekmi O tiek gamybos
ti nkamas medglago pasirinkirmia$ pa toij kerkit mivmamo gnelti
eksploatacini O problemO ir ugti krinti skl andO k
pageidi mus galima suskirstyt:i Dz mechaninius ir
mechaniniap a g ei di mai yra juostos kragtO susidavaji mas,
pradiri mas, kuris D&yksta krintant agtri ai medgi a
didelis juostos pavirgpgaonsususgudavapinasygi ;ngauki
tobulinimas ir inovacijos taip pat gali prisidat:i
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BELT CONVEYOR BELT DAMAGE AND ITS CAUSES

Summary

Belt conveyors are widely used in a wide range of industBe#. conveyors are widely used in manufacturing
assembly lines, the logistics sector and in warehouses to ensure fast order fulfilment, sorting and transport. Mining and
construction is the second largest sector where belt conveyors are used to tramshatavel and other construction
materials.The conveyor belt is in direct contact with the product to be conveyed, which has different physical and
chemical properties and different abrasiveness of materials. Different materials are used for thproidie belts,
depending on the different properties of the materials to be conveyed: rubber is the most common material used for its
resistance to wear, PVC (polyvinyl chloride) is lightweight and resistant to chemicals, and polyurethane has excellent
elasticity and resistance properties. When operating belt conveyors in different environments, the durability of the belt
varies depending on the material from which it is made, its quality and structure, and its resistance to chemicals and
changes in tergrature.
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Damage to belts on belt conveyors can have a significant impact on the productivity and efficiency of conveyors, with
serious consequences for both production efficiency and worker safety. Systematic maintenance, proper material selection
during design andegular inspections can help prevent operational problems and ensure smooth operation of conveyors.
All belt damage on a belt conveyor can be divided into mechanical and physical/chemical. The most common mechanical
damages to the belt are wear of the bdfjes, belt deflection, adhesion problems, belt punctures caused by sharp material
falling on the belt, and longitudinal belt tears caused by sharp edges of the conveyed product or excessive wear of the belt
surface. Continuous technological developnserd innovation can also contribute to better protection and durability of
the belts.
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OBJEKTYVI Al PAMATUOJAMO SOCI ALI NI 0O EKONOMI NI 0
RAI GKOS VERTI NI MAS: BALTI JOS-2@@2AMHETAIS SI TUACI
ANALI ZA

Kristina Burneikiena
Li etuvos kalegijgi nerij os

Anotacija

Nuo pradjusio amgiaus pabaigos DXairiO gali O moksli
kal bati bei analizuoti vi suomends socialinn ekonomint
pagei dgi amesni O ygbriu,pigle rgoywie,n i pnroa gkyovke n i mSiekibny sylkuré sosialidh e i s K
darni N Europos visuomenin vienas esmini O klausimO vis de
Pagangios visuomendsgeodvé&|ikugilyralsivathi koaegiavtayibrd Qi
srili O mokehingakabutari a, gl dnduotizeiventidi keiais&etodd, e.y. werinant
subjektyvNs u v o kdemvunN lejektyvia i s r odi k| igarovs.t m3at pesjny i si eki ama a
objektyvia i DZesbichamuai us ekonominius visuomenas gerovas r
objektyviai pamatuojamO socialinio ekosomjant poabEdgiop
vidurkiu20262 023 met O | ai kotarpiu analiznf.

REI KGMI NI Al . G®D G wve&ismo metodai objektyviai pamatuojami socialiniai ekonominiai
gerovas rodikliai.

jvadas

Jau nuo pradjusio amgiaus pabaigos DXairiO gali
plaliau kalbati bei analizuoti visuomenas soci al.
sociali ai pagei dgioa nkeosknyib@i , g rgueprioQs igy vpernaigny veni mo |
Europos SNjunga, siekdama skatinti bendrN darni N |

sangl audN, ypal stengiantis magi nt ikianDAukuitirsdciliair e g i
darni N Europos visuomenii vienas esmini O klausi mO
magi ni mas. Pagangios visuomenas rodikIliu gali b1
gmoni O glyevteunvionse .pagangos strategijoje ALietuva 20:
pagal AGyveni mo ko knyeb &¢se netlamieitap BurdbbdsSNIijgu my d &i gmeé i O.

straipsnyjes i eki ama apgvelgti gal i mus objektyvius soci a

j uos | ewaiksaus,|bei watkti objektyviai pamatuoja@s oci al i ni o e k ogneorno wné so

rodikiOBal t i j eseggahyseu Eur o 20262 02 8 umeg olsu | vai ndaubrt kai fiup
Tyrimo objektasi obj ekt yvi ai pamat uoj ami socialiniai e k

Darbo tikslasi i§g s i a ioljdktyviaitpamatuoja@socialiniOekonominDg er ov 8 Or aio gk & $ |
ypatumus.

Darbougdavi ni ai

A Ap ¢ v ebjegtyviai pamatuojamus socialiniesk onomi ni us gerovas rodik

A Palyginti objektyviai pamatuojamus socialini
galyse, siejant su E®2r0®2®BosmeSN) .Umg ks tvairdpwrjkei u 2020
Tyrimo metodai: mok s | i nas | i tempiriais tyrimasstatistmia® i @ @lygimamo)io

anali za

1. Ge r s vedinimo metodai objektyviai pamatuojami socialiniai ekonominiai rodikliai. Nuo
2003meé O pi rNaN | Kk &ruts gyveni mo k o(f.FdhdysB. Majirk, Cra WiselarsirktE u r o p
2003),b e i atl i ekwnnt nigkbeleopoaistdi, tiek psjichologaii eni ngai sutari a
taikytdu pagrindinius bendros VvisuomensusSjekgvdsgev a8y ama i
objek y vi o s (Vg\oukelatoa,d.. Gabrielli, I. Miliou, S.Cresci, R. Sharma, M. TescbriPappalardo,
2020)

Anot mo k\& Vdukelatouk LO Gabriellir kt. subjektyviNg er ovii ar ba | ai mn

g
analizuojantkaip palankiai pats individas vertirsavogyvenino gek @ivpi v$ shijmé&kt y v i ge
vertinimo metodi ka, atmait LGujaektoynvien@asmdrd 19Dgvi vo
arba apskritai gyveni mN, kuris remiasi patirti mi,
socialindje)itiundjieumjiglepymwd os gerovas tyrimai t
kl ausi mynus ir apklausiant visuomenas narius.
Remi anti s mokslinink® Dfvalgomis (1 l entel a),

analizuojant objektyviai pamatuojamus rodiklius/indikatorius, kurie paprastai pateikiami oficialiosios
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statistikos institucijO.

1 Il entel a
Objektyviai pamatuojami g e r orvoadsi k| i ai ir jO komponent g
Definicija Autorius

Tai objektyviais rodikliaisi ndi katori ai s/|G. Vaznoniena (2010)
gyveni mo kokyba, kur i p afj
statistikos, kitd ¢ginybin
informaciija. Objektyvi N gy
socialinads ekonomi naa armpgibojal
asmens ar visuomendas gyveni
Dal savo objektyvaus pobTl d|V. Voukelatou, L. Gabrielli, I. Miliou, S.Cresci, R. Sharma,
gerovi bitO galima i §gmat uo t| Tesconi L.Pappalardo (2020)

tiek ¢gmoni ® materialines
kokybn. Gegis pagrindinius
matmens : svei kat N, darbo gal
vystymNsi, aplinkN, saugum
kartu atspindi objektyvi N ¢
Ekonominiai ir socialiniai rodikliai,<..> kuriuos objektyviie N. Ma | i uli s, (2024)
galime pamatuoti: <..> BVP tenkantis vienam gyvento
gyventoj O perkamosios gal i
socialinds atskirties magaj

Sudaryta autorass remiantis galtini

| ganalizavus DXairi O mokslininkO sillomas obje
prielaidN, kad DZertinti konkrelios galies wvisuo
gerovas rodiklius galktasechemtaemi antis 1 paveiksle pa
BVP
tenkantis
vienam
gyventojui
Vidutinis Gyventojy
atlyginimas perkamoji
Salyje galia
Skurdo ir
Nedarbas socialinés
atskirties riba
Infliacijos
lygis
lpav.Obj ekt yvi ai pamatuojami socialiniai, ek:t

Sudaryta autgad &s$ ni@amisant i s

220bjektyviai pamat komoma@mOgeonacv as i nioBhijeslgad yasreagl |
siejant su Europos 3023 meapdsl vi [dikickudapllatyij@ 0 Esbjai

kai myni naal ajiakayms|,i os nuol ati nDZ ekadm@dmipraDZo gp @lsi tgier
padaties bei narystéas beNuwo op &t Emue pmpiols| a§ublsi oyneygboéss a
gl audgiai susijusios istorigka20Q23umaeti®i Ggahiakotiar

c
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sustiprino giuos rygius, gal i ms s-09pandidmijaubsi Risijps b e n ¢
agresija prieg UkrainN. Sprinsdan®al tgiijuoms Palnyds md knt
ger Nja patirtimi. Po pandemijos Baltijos gali O el
tokiai s idigdiafiadgja, s gleaipp | i t i niesnemeadpiobsr ddati unna sg,o k a s
guoliai, tarptautinds pr ekybbeifZzas utlrsi kpirnaanio nidrs ES ed
sutrikimai.

Giame tyrime nusprisoba ektlyivkai Bamat uosg am@l b
visuomends gerovads rodikli® palyginamNjN anali zhn
analizuoti Baltijos gaI|O gyventoj O objektyviai p
pamindti, kad Lietuvos gyventoj O populiacija yra
2,872 mln. , k ai tuo tarpu Latvijoje gyvena 1,882
Pirmiausia nusprnsta palyginti kelis pagrindiniu
ekonomi kos tendencijas, betarpigkai turinlias DZa
vienam gyventojui, nedarbo lygis, infligcos | ygi o pokyl| i us. Remi antis ki
patei ki amai s duomeni mis matome, kad Lietuvoje BVI
kiekvienas pilietis, 2020 m. suda#Ekur, b Estij@e82D 968 u r k

Eur. 2023 m. statistikos duomeninB¥P vienam gyventojuLietuvoje pakilo iki 23 822 Eur, Latvijoje iki 19

141 Eur, o Estijoje iki 27 958 Eur, ES vidurkis 2023 m. buvo 29 280 Eur (2 pav.). Eurostat duomenys rodo,
kad 2023 m. LietuvojeBVP vienam gyventojus udar a api e 87 proic7lprecSo vi du
Estijoje 80 proc. -NeXMaEboodtyagt sdfa@amgniumi sL5vi sose
sumagajns |lyginant su 20 20iojet.6,5 proc., sHstioj &,4 grac.ekai &Y o0 | e
vidurkis 2023 m. buvo 6,1 proc. Lietuvoje 2023 m.

Taliau remiantis Lumi noed abrabnok ddetadofay!iii sn® pr(m'aﬁﬂgavalk@dm
statisti kNV|ys ad @A giaaki dkr ai nos karo pabadagali O bei
di r ban| i Qjurnosbankas,|2024)s
35000 9
30000 8
7 m Lietuva
25000 W Lietuva
6 Latvija
20000 .. 5
Latvija Estija
15000 4
.. Europos sgjungos
10000 Fstija 3 vidurkis
2
5000 1
0 0
2020 2021 2022 2023 2020 2021 2022 2023
2pav.BVP, i greikgtas Et3pav.Nedar bo | y g74)20202828 (|,
202062023 m. proc.
Bendroji infliacija ES 2022 npabaigoje pasiéka u k g INlygzi $ ir 10,$proe. ki tarpu Baltijos
gal yse ji pasieka dar didesnes ai k7PtproaEst§ojei 19,4 s i e k 3
proc. (4 pav.). 2023 m. visose Baltijos galyse inf
Anal i zuojant vidutinDZ dar bo u ¢2028knelakot@pyje galimemo k e -
teigti, kad sparl|iausiai jis kilo Lietuvoje nuo 2
tuo tarpu Latvijoje vidutinis atlyginimas ikinkoe s | i O 2020 m sudar a-16QOEG Eur
per man., o Estijoje 2020 m. buvo 1406 Eur per mar
buvo apie 2700 Eur per man., o 2023 m. 3155 Eur p
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W Estija 1000
5
500 Europos
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0 u Europos 0 vidurkis
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vidurkis
4pav.l nfl i acija Bal S5pav.Vi dutinis atl ygi ni202as

2023 m, proc.

Vertinant reali N per kamNj N -poa3 m. Ntatistimaa duonenys, iri  E u

nustatyt a, kad real. per kamoj i gal ikgyg,t apa pleai Ipieu dkt
gal i os (kat BSRd@=A®)t INetuvoje 2020 m. buvo 91 proc. ES vidurkio, Latvijoje 68 proc. ES
vidurkio, Estijoje79 proc. 2023 m. duomenys pasiskirsta sek:
- 74 proc. ir Estijojei 75 proc.Gi s r odi k| pagalfaktinesondividualausavartojimgalimybes
Lietuvapr i e ES vi duarbkiiaou spiraiiaritgdijvoi sO Baltijos gali O (.
Remi antis Eurostat portalo duomenimis, taip pat
Bal ti | os -2028 in.JakkatarpuiONRiSdatyta, kel0 20 m. ti k Estijoje skurd
proc., LatvijojeilLi et uvoj e sieka atitinkamai 25,2 ir 24,5 p:
apie 24,3 proc. ¢galiO populiaciijos, Latvijoje buv

riba ES2022 023 m. s udar aosBSppptliagios.dgav.). nuo Vi s
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6Pav.Gyventoj O real. p 7pav.Skurdo ir atskirti-e:
g a | 30208023 m., kai EU vidurkis lygus 10 2023 m.

Remiantis § a n a | dtaistin@itdaomemi s, gal i ma ddairdygtiiojii g @ked N,s K a
2023 m. b mikotarpidd dels nsmar | i ausi ai Baltijos galyse k
mokes| i O bei didgiausi O f ak gyjvemibégyvenalé vii @lw an eiu sk aian
v a | s tLstbjgedrdstijoje.

|l gvados

1.Anal i zuoj dnt emamkd laiNyn a, kad vert i mantk atedb draN ki
[ i ni us matavi mo bei vertini mo me.tStabsngje sub
[ objektyviai pamat uoj ami socialinio ek ol
tys rodikliai: BVP tenkantis vienam gyven
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2. At 1 i kus objektyviai pamatuojamO socialinio €
analizuoj ant Baltijos ¢gali ® statistinius duomeni :
rezultatai: 2020 m. Lietuvoje BVP vienam gyventojui binwoi 67 proc., Latvijojé 57 proc, Estijoje 78
proc. ES vidurkio 2 02 3 m.Lietjivajeu BV# ivienkna gyventojui sudaro apie 87 proc. ES vidurkio,
Latvijojei 71 proc., o EstleJe 95 proc Anali zuojant nedvdsodeBaltjcy gl yisges i2d

m.jisyra sumagajns | 2083 msainetk as ulL i2e0t2uOv onj.e 6jBHpyobd.o Fstijopec . , L
16,4 proc., kai ES vidurkis 2023 m. buvo 6,1 pr o«
BaltljchangJIaloyselnfliacija ES 2022 m. ppaobduompy e pa
Baltijos galyse |ji pasieka dar di de g a72proa, Ekijgeg u ma s

i 19,4 proc.(4 pav.). 2023 m. visose Baltijpa | y se i nf lkiac9 jmr csa.mafrgloi 2uoj :

ugmokest DZ i ki mo k e s2]0i23 Bm | tliaiokso t gaarilpyygteeojesp?a®20 i a u s
m. 1517 Euki p202&,mam. 2018 Eur per man., kai tuo tar
2020 m sudara 12131%F49 Bwr pmm,ma&r.2,3 an.Esti joj e 2
2023 m. pasieka 1812 Eur pe270MANEUTrESp evri dmark.i,s ® 02C
ma rPagal faktines individualaus vartojimo gamy bes Li etuva prie ES vidurk
Bal t i jir@@23 ry. &Edrast& duomenimis siekia 88tproc ES vidurkio kai tu tarpu_atvija tik - 74 proc.

ir Estijai 75procLi et uvoj e ir Estijoje skurdo riba sudar a
didesna ir sieka 25,5 proc. popua3d anc.i jsousdarkdai2 iv.idd
ES populiacijosRemi anti s i ganali zuotais statistiniai duot
liet uvi G2 ®20DR 0m. bei valesniu | aikotarpiu dal spar |
ugmokeslio iki mokes|iO bei didgiausi O faktiniO i
nei kai myninase valstybase Latvijoje ir Estijoje
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ASSESSMENT OF THE EXPRESSION OF OBJECTIVELY MEASURED SOCIO-ECONOMIC WELL -
BEING INDICATORS: ANALYSIS OF THE SITUATION IN THE BALTIC COUNTRIES IN 2020 -2023

Summary
Since the end of the last century, the works and political programs of scientists from various countries have begun to
discuss and analyze the seeiconomic situation of society more broadly: the quality of life, dwelhg, and changes in
the standard dfving and conditions of various social groups, especially socially vulnerable gioupsler to create a
socially harmonious European society, one of the key issues still remains income distribution and reducing poverty levels.
An indicator of a progrssive society can be considered wading, which is an important value in the lives of modern
people.Scientists from various fields unanimously agree that public-beig can be measured and assessed using
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several methods, i.e. by assessing subjective perceivetheetf and welbeing measured by objective indicatorhe
article aims to review possible objectively measurable secimomic indicators of societal wédeing and the factors
determining them, and to conduct an analysis of objectively measurableesociomic indicators of welbeing in the
Baltic Statesn relation to the European Union average for the period -2023.
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VERSLO PRADAJI Mt JTAKOJANTYS VEI KSNI Al : LI E
KOLEGI JOS STUDENTO ASIATUZA&I JOS

Kristina Burneikiend
Li etuvos kalegijgi nerij os

Anotacija

Versbo kT r-vmasa paaarsiarudiimi Gk onomi kos .Nadjike rssl asiu dDZdrainmOg N
naujus produktus ir technologijas, o verslininkO idajs
DZigyti vartotol@ikilari ka g ii spavtieag a dsy WaukiVidars ni us eKkudan o mi k c
naujas darbo vietas, reguliudjag tCe krliink a's , padeda ekonomi koms atsigauti
ver sl umo apl i ntogrimaitroad, kadauo 2022nmair § anfvtie® sH Titnii nk ai s aliileituusv o j
mad®Bjta ai psnyje siekiama atskleisti verslo tendecijas L
gali turdati DZakostivergliompraiddki anmt ,i pei aiagkiikti LI K
Dat kojanlius veiksnius.

REI KGMI NI Al .\@BBGIlrAilmas, verslo tendencijos Lietuvoje

jvadas

Verslumas arba naujo verslol r $ imaykdymas yra pagrindini& i e k v i e nekomomigos | i e s
vystymosib e i k | \eeikshya Yeislimiokai sukurdamn a u j a s, kdbirsoikurersdarbo vietasatveria
naujas rinks galimybesbei e ndenci jas, Dgfalina na WRje@ni Ranitd i & Si rv e
pIanuAVERSL UMABerd ®2 @ | daromegisnoesk onomi kN konkur enNaiup @esn

idaj o komerciali zavi mas geeiinani dhemoamag umdli k g mks
pol i ti ko¥et mdsisitgplavimas taip patyrassbig a leikeosnomi kos atsi gavi mo
nuo pastarojometoCOVHl 9 pandemi j os padarini O bei nauj esni O

karas, su juo susijusiompsr ambonh&@&i mo grandivisds dapjf abl e mainss einer gi
(Gl obal Entrepreneurship )Mepaisiamka)smeégserZéQIaGIMV(ﬁ;‘AerSiGrmobal
aplinkos suaugusi Oj O, pr adaj usi @ a6b gee¥m.pl e ma devgko | i O
dvigubaiir siekia tik6,7 proclyginant su2022m. 12,7 proc(Petraukas 2024, GEM 2023/24Yyrimai rodo,

kadn or i n|versininkaislt i et uvoj e ¢gmoni O sk. kasmet magaj a, o
m.- 18 proc., 2024 m.1 4 pr oc. ( Sab 2024 ra. wsokenimisyBg, i aZ@éﬁMg)yeas,e nt oj O
nurodo per artimiausius trejus metus nenorintys tapti verslininkaial i me keludi nmpN:o bK ceckn

verslo pradaji mN DZ akoj ant $sraep&keypjaisieki amaoéat
verslo tendencijas Lietuvoje, aptattie r s | o pr adaj i mN bRZia kiog 4di nél i i guksu dweenit |

nuomonn apie veiksnius turinlius DZakos sprendi mu
Tyrimo objektasiver sl o pradaj i mN DZ akojantys veiksniai
Tyrimotikslasii gsi ai gki ntii LIl KvetsdenpOadapmmNnDAakej

Darbougdavi ni ai

A Atskleisti vendancijpsdietivojas ver sl o

A Api bréadgrnsl o pradaji mN DZ akojan|ius veiksnius.

A Atskleisti LIK studentO pogilrDZapie versl o

Tyrimo metodai: mo k s | i n&s | i enpirinisttyfimassst uadreaniti®z &a,nket i nd ar

1. Verslo tendencijos Lietuvoje.Si e ki ant at skl ei st vyraujanlias
yr a pamlnatversl'osaek,td<ra|dusgam£gt@|Ier<uaf@|alanmmEEIga audatinga gec«
situacij a, energetini O igtekli® kainO augi mas, di
atsigauna (Povil auskas, 2024) . Remi ansi slkerwas a ul i
vertinama bei reitinguojama beveik 200etinpn@yraul i o
virgutini ame irpeaiktiilnog oDZkivsatrotriilgykjdeia| a akiglgi amei Mel 4 i v
verslo aplinkN pagal punktN AVersl|l o pr ad arpiniomas f
valstybaspagangosstrateguosl_|etuva2030vert|n|mo ataskaita, svarbu paminat.i

i gliekan|i O versl o srit inepakankamad auglrewnp'.alankus; Ivesstoyaﬂ)ilrzkes mN
reglamentavimasSvarbus rodiklis analizuojant Lietuvos verslo tendencyjea pasaulinio forumé& G| o b a |
Entrepreneur shiapt | Mcerkiatroarso v(eGEBM)umo rai gkos vertini
Pagal20232024 m.pri st atytus tarptautin |L|e1$|vasumko§llh1aN10pa@dxll a
ver sl umougmBeks Nrttakt pv i1e220N verti namO gal i O.

Analizuojant statistikos departamento pateikiamus duomenis, pastebima kaé 20213 met O
laikotarpyje,202m.ma g O ir vidutini O Dmoni O Lietuvoje buvo
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2pav.irgegi struot O magO ir vidutini O Dimoni O sk. bei
Sudaryta autgail & ships: foapisatmdv.it/sersldetuvoje2023
https://avnt.Irv.It/media/viesa/saugykla/2024/4/PvSSmugmZFp.pdf

2Versl o praddji mN Dialstjeaykiiar ssmviea tkisohg msemigkk ay s
kuris gali bIDerlalsaaplelaaI%Ciluooh almaBnt r epr en ¢2023R2024:32) Mo n i
Verslininkystn tyrinaj arptogesokcmm[klsékmol@dkleamgllaakncaentkm
galima analizuotii g sdneDi d | et N etapO, skirtingd vienas nuo ki
susi(@skOduskas, .Atnroitp ernokied s hdhkB)k yst &s tpreokc epsaol igaa
individe, tiek ir gal i es, kurioj evipd amme iy & srhenkrojdy tehsls dajdirkoje
Sprendi mN DZmkopavdashelisihkkkmosi 6, nkalka rOkNik gFptsa t |
mokestind emlliamka O laiptt @ nkybi O dudisd Fioaimavi maansiar

savirealizacijos poreikis, noras tapti nepriklausamdia ugel i s ki t O

Atlikus moksliniO galtiniO analizn bei vadoval
daugel DZ vei ksni O, turinliO DZakos individo spren
vidinius veiksnius (3 pav.) ir atitinkamaijuese r t i nti svar stant apie galimyb
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versl|I N DZ akoj antys
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3Tyrimas sieklLaKtstgse@dpdlepwtpirisd o
Siekiant at phlgajevtezr sd tou permtd@ | i mN, bDdb pdsielktaakiekybinios v e i

tyrimo metodologijaTyrimo realizavimui buvo taikytagpklausog a gt u

pradaji mN DZ :

Myeimas dtlktas. 2025 m.

sausi dyrimodimtis- 72antr o, tmwedli ot ikruir@obelLl Kgt ngstthuadiignds €

krypl i gludenta Anoni mi ni u bl du ji ems budaryas rpraiants istkaipsnyge k| a
analizuotais moksliniais @&l bbal aEstrpasankbeinsbip
kt Kl ausi mynN sudard 25 wugdaro tipo klausi mai: pir
asmens veiksnius, turinlius DZakos svarstymui, nu

siekiant atskl eigarii ndtuwsdewmeiCk smad quisl,r DZuDZi in| i us DZ &

analizavimui.

Aptariant apklausos rezul

bankrutavo per paskutinius penkerius metusa).

Pazjstu Zmoniu, kurie per
paskutinius dvejus metus
pradéjo nuosava versla

‘ m Sutinku

= Nesutinku
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dvejus metus prada.

121

t at us, galima teigti,
kurie per pastaruosius dvejus metus

pradajo nuos

Pazjstu zmoniuy, kurie bankrutavo
per paskutinius 5 metus

1

= Sutinku = Nesutinku

gmoni O, kit
paskutiniuss metus


https://www.gemconsortium.org/reports/latest-global-report
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75 proc. studentO teiga, kad jie pasitiki savimi,
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apklausoje student O mano, kad jie yra iniciatyvl s
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apkl aust Oj O mano kad jiems trlksta patirties vers

Mano asmeninés savybés Manau, kad turiu pakankamai
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FACTORS INFLUENCED ON STARTING A BUSINESS: SITUATION ANALYSIS OF STUDENTS OF THE
LITHUANIAN COLLEGE OF ENGINEERING

Summary

Business creation is a key component of the global economy. New businesses bring new products and technologies to
market and transform entrepreneurs' ideas into tangible goods and services that consumers and other businesses want tc
purchaseThe creation and existence of businesses accelerates structural changes in the economy of countries, creates
new jobs, regulates resource markets, and helps economies recover from difficulfhienestrepreneurial environment
in Lithuania is constantly improving, but despite this, research shows that since 2022 the number of people wanting to be
entrepreneurs in Lithuania has been decreasimgarticle aims to reveal business trends in Lithuania, based on scientific
literature to define factors that manfluence business staup, and to conduct a study to find out the opinion of LIK
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DARBDAVI O PATRAUKLUMAS Z KARTOS ATSTOVAMS: T

Lina Girdauskiena

Lietuvos inginerijos kolegija
Anotacija
Pastaruoju metu organizacijos vis dagniau susiduria
darbo rinkoje aktyvls yra keturi O kartO atstovai, visgi

pasaulio darbodj g Kgla klausimas: kkie veiksniaiyra patraukl & kart os atstovamdarkdaabz i
Straipsnio tiksla$ pateikti darbdavio patrauklumo Z kartos atstovams tyrimo kryptis.r ai psnyj e pagr D&t
teigiankoosensiopjcéigaled na, domaj i mo &idtaip paapozitywuwvadoviovaidmuao lipid y mo
darbcasmeni ni o gyveni mo balansas yra tie veiksnQasyrimo kur i e
kryptiss i T leompai r i ¢ ktia i pati krin
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Nepastovumo, neapi bragtumo, kompl eksi gkumo be
cert nty, Complexity, Ambigueky9i Ktoerh(@Fdskapimlsy |siN
2). |Ir nors pokyliai verslo pasaulyje nar ;.
jie tampa Anauju normalumufi (Liang ir C
AnoanUJsNInyogonnallsum bT tini atitinkami i gt el
s, kad gmoni O i gtekl i ai kaip tik ir yra t
2) . TaI|auaqalajsarasubampaneVMSosgaanlnglau [
Viena i¢g priegas!li O yra tai, i

- @ — -

N
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urlé) atstovai, kurbsavAdaololpasadZ
oud ir kt., 2024). Z kartos atstova
[ ase mokyklose ir studijuoj anvsési k|l ee
06slow i s Gen Z changing the workplace?, 2024),
rinkoje. Kyla klausimas: kokie veiksniai | emia da
Z kartos atstovams drme bl a nptaSssipbnioytisisli pateikti KarbtlaMio
patrauklumo Z kartos atstovams tyrimo krypisi os tyri mo kryptys valiau gal
Straipsnio ugdaviniai
1. Api biddarntdavi o patraukl umN bei jo di mensijas.
2. Aptarti Z kartos atstovO ypatumus.
3. Pagr D&t i darbdavio patrauklumo Z kartos atst
Straipsnis susideda i g anotacijos, rei kgmini O
i gvadO.
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Teorinis darbdavio patrauklumo apibidinimas

Darbdavio patraukl umo fenomenas anali zuoj amas
psichologija, komunikacija ar marketingas (Berthon ir kt. 2Q@8vensir kt., 2007;Hein, ir kt., 2024. Visgi,
pastaruoju metu tyrimai itin populiaraja ;Dassleybos I
ir kt, 2022)atliepiantd ar bo j agos bei darbo rinkos iggika'rus, 1
darbuotoj O kartO preAkrenci kbs dae bspatstdldnpiudijmia kt ua
sudaromi geidgiamiausi O darbdavi O reitingaATopvz.
Employer Europg@ b e i géTI’opsEmpgoweTopemploydnlusatuﬁd af

Vieni pirmOj O darbdavio patrauklumN apibidino 1
kuriuo individai asmeni gkai s Aireak-Bnaith ir Kk €200) rniomreen i z a c
patraukl umasDZ er ghnazaoigj NrRBai p DZ pagei dauj amN s
Berthon ir kt. (2005) darbdavio patrauklumN apil
darbuotojas Dfvelgia dal dar bor é&kminkmteil s§odgnea iss, gagpaii k
teigti, jog kiekvienai organizacijai yra itin svarbu identifikuoti kas pritraukia potencialius kandidatus aplikuoti

ir darbintis vienoje ar kitoje organizacijoje; ko

Kal bant api e Anblerkr Barbw (8996) yesktye s, 3 darbdavio pat
funkcinhn, kur i Ssusijusi su darbuotoju wugdymu; ek
di mensij N, kuri sietina su priklausymo organizaci
V& | Berthonirkt(2009 i gpl ata trij O di men5ipal rkd uaksli U mdk apcoi ¢ yN
apjungia Dz 5 dimensijas, bl tent ekonomimoasvevedratsa
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social imhBAs|l ertre lasd) .

1 lentel a
Darbdavio patrauklumo dimensijos pagal Berthon ir kt. (2005)
Darbdavio patrauklumo dimensijos pavadinimas | Darbdavio patrauklumo dimensijosturinfj¢éa gr i ndj a ar
Ekonomind verta darbdavys sillo didesnDZdarbo
tinkamas yra naudO paketas
ugti krinamas darbo saugumas
Socialind verta vyrauja komandi gkumas organi z a
gerbiami darbuotojai
ugti krinama pozatmosfera ir mal oni
Domajimosi verta ugtikrinama inovatyvi darbo ap
tai komos darbo praktikos, Kur i
kT ry b iggakmi N i bei teikti aukagt
paslaugas
Tai kymo verta darbuotoj ai gylria pgimop&kinkyti t 4
darbuotojai gali mokyti/ugdyti kitus
Ugdymo verta ugti krinamos karjeros galimyb3
ugti krinamas darbuotoj O pripag
Gal tBenritshon ir kt. (2005) . Sudaryta straip
Schl ager ir kt. (2011) i gpl atojo Berthon ir kt
suprati mN, pasill ydami dvi naujas di mensijas: DZ a
domajimqsi vertas dokieunsi padltrauvkl dmo ©O2rkshkidus ka
ugduol i O DZairova. Tuo tdarpbuo rieeduk ancliijo sa sdmemesn sDF
ki ti gmonas iwertnd tokinsaveikdraus Kaigh ay \e DZa i gitnamr@ierpar dDdwokn as r e
tarp dreduAQfir a ger ai turati DZ a g N gy Ve schiagerirkipr agy |
2011) Dar po IRabmlaalrrlO(tmet(ozOE{thr)onlrpkt(QQﬂSpmarekl|kCDO di mensi
dar dvi vadov@®smandmensgyvedambobal aadov ODEp &9 v DOr

elges DAl a u b uot oj pastariejiredkadip akst i &t i

balansas ei dgi a
Vvaliau strai
patrauklumo dimensijos.
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kKul tTri mbol i
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literat
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kurie gi ma
pui ki ai i gmano
virtualiame pasaulyjgi e gal i I
papil dadlail ug o j i
| abi ausi ai i gsilavi
irvisame pasaulyje nes mobi |
jiems neripi
(Dolot, 2018).Z
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karta rygi
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motyvuoj abeys | V&iels$niaai
| rDe Joeo ir kt.52010rEgenovd ir kt., 2026 a n did a n bNsudpré kgturios kartos:

abXukanta, Y kaetalrtjaunlau5|a V4 karta Su kiekvienais aievis daugialK T di ki O bum
BaDZ p e adarbg riNka pasipildd kartos darbuotojai@Duxbury ir Ormsbee, 2020)
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(Daldt, Q(fD8).Bedok aj i me
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2015). Be to, tyrimai rodo, kad Karta siekia dirbti organizacijosdara n | ipossee i k DZ yHard it o me n e

kt., 2024).
Tyrimo hipotezi O pagrindi mas
jvertinus skirtingO autori O igskirtas darbdavi
7 tyrimo hipotezas, si eki adarbdavidEparauklihz kartos atstovams r  k o k
Domaji mosi verta kaip darbdavio patraukl umo Z k
Domaj i mosi erta kaip darbdavio patrauklumo ve
darbo metodus bei nbolvtaQ oartilgikkNt onsN sstuydmaN, i rfdgsoidan ir b e t
kt., 2017). Gvel giZkartayravegsledaar o Ot ipleir m@erkd y vtoshgie r ant |
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Y karta El-Menawyir Saleh 2023). Egerodir kt. (2021) teigia, jog darbo turinys, apimaratiekamo darbo
pr asmi nvgeuinkN oi sr bdd@Roariyrmodlv fiv i enas i g susijasbshd akiasr tOo 4 1 &tes

profesiniu gyvenimuPasaldcheampong2021) Zkartayran o v a t odirveisleseis @i ankst,esnas
nes gyvenas par | i ai ekenangkaselr iop € . Tai gi , remi antis pateik
hi poteza, |jog:
H1. Z kartos atstovui patraukl esfini s bus dar bda\
Socialina verta kaip darbdavio patrauklumo Z keze
Socialina verta i g esmas apima bendravimo dar b
j a u sDabiMian(ir kt., 201). Egeroair kt. (2021) teignu, soci al i nds at mosferos d
ir Z kartos darbuotoj ams, nes pozityvi at mosfer a

Kirchmayerir Fr at r i | aw§ i(maG20d)ei dgi a daryti analoglgkN i g
kol egomi s yra vienas i ¢ esmlamjlg@smasynutgtmlagglham@@sasqn
su kolegomis pihbkatashtitgvampasa dagnbi au ug (Howmis ®@ngOd pa\
changing the workplace?, 2024)ai gi , remi antis patei ktomis Dfvalgo

H2. Z kartos atstovui patraukl esnis bus dar bda\

Ekonomind

vV e a kaip darbdavio patraukl umo Z kze
Ekonomina ve a
01

rt
rt apima ne tik darbo ugmokestDZ
(Dabiriani r kt, 2 7). Tyri mai dal finansini O nEkudO r
Menawy ir Salel{2023)teigia, jog Z kardi pinigai yra magTuatarpusBgerdvibki. s n e i
(2021) tyrimo rezultatai | eidgia teigti, kabo Z kai
rezul tat O pri k| auysraantliasb adia rsbvoa rubgunso kveesi tkissnwiso spa terna
Gi e r ez ul Mabiiekt. (201 ®)tyrianu, Kaiinustatyta, jog t | ygi s, i gmokos ir da
yr a s tiel Y, i€k kartoms Taigi,r emi anti s teorindmis Dfval gomi s
formuluojama hipoteza:

H3. Z kartos atstovui patraukl esnis bus dar bda\

Darboas meni ni o gyveni mo verté kaip darbdavio patr

Z kartai geoiaha sivrartuaugai, ir tai ti kriausi ai
i egkodami dar bo, pirmenybhn balaanswkbedaardbaurlbon ui oribe deal, si nme nui
darbcas meni ni o gyveni mas bal ansui t e (How isGea & chgngingo r i t
the workplace?2024).Ki r c h may e r 4(20t7)affiktaaZ rk 4 otvos uni vSavakip)t et O
tyri mas peenkanish | sNiklmbdlabDZlarbo bei asmeninio gyvenimbal ansas yra v
svarbiausi O v éormulsdnhipbtezi Tai | ei dgi a

H4. Z kartos atstovui patrauklesnis bus darbdavys suteikiantis gabone ni ni o0 gy veni mo

Tai kymo verta kaip darbdavio patrauklumo Z kart
Tai kymo verta sietina su tuo, kiek darbuotoj ai
(Dabirian ir kt, 2017)PasalkkKi r c hmay er i r ZFrkatrrtiolsowad st 20 avyenas i k s |
i g egumemoitvuowjeakFia® OL ei dgia formuluoti hipotezi:

H5. Z kartos atstovui patraukl esnis bus dar bda\

Ugdymo verta kaip darbdavio patrauklumo Z kartc

Ugdymo verta atspingi gal|my[hnhlrlartlroldbtﬂmlatzlkartar ki
nepri pagbat a tradicinds ®ahi enr arscjik dejingpager |jhed osso ,sptoeknyd
nauj O DZJIdgg&IOl Dy b 4 rhBawo kdruojarbatpiojekiis o t ai reigkia kad
jiems nar a Hgerdairéat., 2021 rdiuhas (i gituvanbi @Qraaimjk® kar
daryto te|g|amNquost@nZlmDingmgmewmmabemM)\,(lsgl, dauguma
sutinka, kad lamjieana®d ¥r &kaviteln ankit yvhmapeisd 2017\ Ei &6 1
Apibendrinantgalimateigti,Jo@ kartos atstovai ti kisi, kad ji ems
Dfyi dgi toes dwo ptldl en (How is BaniZ chamging thet vidZkplace?, 202B)a i l ei dgi
formuluoti hipotezhn:

H6. Z kartos atstovui patraukl esnis bus dar bda\

VadovO vaidmuo kaip darbdavio patrauklumo Z kar

Jau klasika tapnins posaki s, kad darbuotoj ai pal
atveju. Z kartos atstovai t iakdiosviaii ¢ uvradd ol @ aDZkiyptairse
favoritizmo, el gt i sheipmagdabbaot ajrai ski K¢ iDHAeiaMgiaiia ,
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nuogiMidcihsa § kD24 Wiad z,| ei dgi a formuluot i hi
H7. Z kartos atstovui patrauklesnis bus darbdawsko zi t yvus vado

potezn:
vO vai dmuo

Si i,aS(Beptyniast yri mo hi pot ez e sar ir lokiee \eiksaiai tlemidDZlaebdavio n t i
patraukluilNZ kar t os atstovams, rekamenduojama pati krint

l gvados

1. Apiblidintas darbdavio patr abD&Il umbandueéo pknernials ,
potencial us dar bud&tomjka | DApy &) bai idetpl@moeptirtasipatrpukignms kaip
multidimensinio konstrukto dimensijos.

2. Aptarti Z kardtao by prige matyguibjahsi uasikspiab besprioritetass ir
I I k essldrbo sietair organizacijai.
33.PAgrD&atos 7 hipotezas, teigian]ios, jog ekonom

taip pat pozityvus vadovo vaidmuo bei dadmmeninio gyvenimo balansas yra tie veiksniai, kurie didina
darbdavio patraukludZ kartos atstovams
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EMPLOYER ATTRACTIVENESS FOR GENERATION Z: A RESEARCH PROPOSAL

Summary

Recently, organizations are increasingly facing the challenge of attracting and retaining employees. The world is now
witnessing a generational shift in the workforce, as it is predicted that young workers (Generation Z) will make up a
quarter of the glodavorkforce by 2025. As such, the core question is to reveal the factors that drive Generation Z's
decisions to work for a specific employer and how to o
to propose researdalirectionson the attractiveness of employers for Generation Z. Emplateactiveness refers to the
envisioned benefits that a potential employee sees in working for a specific organization. Following this understanding,
the paper identifies seven attribilesamely, economic value, social value, interest value, applicataney
development value, the role of management, andiferbalancé that employers should offer to attract Generation Z
employees.
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DARBDAVI O PATRAUKLUMAS: PI'LOTI NI'S I NGI NI E

Lina Girdauskiena

Lietuvos inginerijos kolegija
Anotacija
Moksliniai yri mai l eidgia teigti, jog, organizacij
I eslius. Giuo metu Lietuva, kaip i kitos

t
atliepti jO [
kailpaiAndfidalko Nlmglr$|1l|ekn|0ntb|e|veu|gklos stabilumN ir tfAstini
patraukl s inginieriams renkantdtss kvli einsNt iarv &ii k Nn iduas ,b diar
darbdavio patrauk!| umN. yrimas:ltyiinkotingisi 5i dot bansyki ekhkgbhniesi g
igsilavinimN. Tyrimo rezultatai |l eidgia teigti, kad da
reputacija bei guwdfitramasliesg ® yywryas iimgivmideor i ams penki pag
veiksniai.

REI KGMI NI Al . GODIGH &V i o patraukl| umas, inginieriai, %
karjeros galimybas.

jvadas

Pastaruoju metu darbdavio patrauklumas yra vie
Il it er atthrpvoejres,l ot ipagkakt i kO ( Al i ir kt.,Ka&2m0QidngadSika I0i, n

toki O kaip demografiniai pokard amab y o tksvarfekske §Mattino t o s
kt., 2020; Mahmoud irkt., 2024Ak ova dal tal ent OA tampa strateginiu
pritraukti ir iglaikyti ¢gmoni OekapobtaehBjabl Oidarb
(Tenakwah 2024 Tanwar ir Kumar , 2019) . Ankstesni tyrim
patrauklumo dimensijO sNrago, o darbuotoj O igsila
vei kl os sektorius gali dbhdgvbDZ phAdaiNo vAi abnaafs a|
konkretaus darbuot o] akyse (Mostaf a, 2022) . Gv el
auganti inginieri O phklaluseaet yvasyviauwdpen Federatopdaf Oi & §
Engineering Consultancy Associatipns 2 0 2 4 ; K aTransporta sekto2iljé2ddi;d gi ul i s i ng
porei ki s: silTloma degimtys darbo vietO ir i mamas
studentus 2024). Todal versl ams, nor suprastiifdiliept méftdtus k o v N
darbo rinkoje. Kyla klausi mas: iknojkiitasipekasitk samaukiui | e
i ngi nireekrainatmiss vi enN ar Stkaipsnill tikslasi dtos kplaesii s tliy mNei ksni i
|l emi anlius darbdavio patraukl umN,

Straipsnio ugdaviniai

1. Api biddarntdavi o, patkrc@amkluoin®Mnt inginieriams pat

2. Pateikti tyrimo metodi kN

3. Pristatyti tyrimo rezultatus, kartu pateikiar

Atliktas pilotinis kiekybinis tyrimas: tyrimo imtis 56 di r bantys inginieria
i gsilavinimN.

Straipsnis susideda i g anotaci jnest,o driekioksg mitrnyir® my
bei diskusijosii i gvadO.

0
)
2

g
g

Teorinis darbdavio patrauklumo, akcentuojanti ngi ni er i ams p a,t raapikd Ti duisn ivn
Giuol ai kinas organizacijos darbdavio patrauklu

DZ ankDzZ pritraukt:i ir i gl ai kyti rei kiamus darbuot
paslaugas bei prekes vartotojams (Tanwar ir Pre2@t7).Ber t hon i r kt. (2005) d
apibldina kaip AD&ivaizduojamN naudN, kuri N pot
organi zaci jToujoe it a(rpp.u, 1 4T%)n.war i r Prasad (2017) akc
vert e s, kurias sillo organizaciija. Api bendrintai g
patrauklumas yraddd i mensi ni s konstruktas, nes apima vidinD
bei i gori nDZ patr auk| uarbNotojgsj. dAkira, soeganizaBija, Ruodaneandarbdavioi u s
patraukl umN, turi suf or margluempldyer dalue poagitton),i ot .vye.r t\aesr tpi
motyvuoja tapt.i tam tikros organi zaciusjSersguptarkt,i u ar
2015)

Kalbant api e konkrelias vertes, mokslinaje [
papildantys pogilriai. Pavyzdgiui, Berthon ir k t
ekonominas vertas, ugdymoovertrds,s domskodcnoadiiinnaa asu ev
nagrinaja ar darbdavys sillo didesnDZ darbo ugmok
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ugti krinamas darbo saugumas. So eacailjionjaedarbeptajags rybr Na
bei maloni N dar bo vatrmds faetrIN.e pD@amé jnionvoastiy vumN dar b
l eidgian|i ase Bhrbubt & ambi & umN. Tai kymo prakti ka
tai kyti i gmoktas g@ginias bei mokyti/ugdyt. kol egas
darbuotoj O pripagini mN bei p aPsd td &kuag ii mnanrse Dabated ey i (
ir kt. (2017) prie penki ® Berthon ir kt. (2005) p
asmeninio gyvenimo balansd.uo t ar pu, Tanwar i r 5HRaravia gatraukutd 7 ) L
dimensijas sveika darbo atmosfera, mokymas ir ugdymas, dérlgmeninio gyvenimo balansas, etika ir
Dimonas socialina atsakomyba, bei atlygis ir naudo

Kal bant apie tai, kas yra svarbu inginieriams,
(Gregorkair kt., 2020).Sivertzen i r k't . (2013) atskleida, kad bl sin
domaj i mosi (inovacijO®) verta, tai kymo verta bei |
socialina bei ekonomina vertastePanagsai i nGoemack
ir ingineriniO organizacij O ¢gmoni O iksnigit(rekplnigis v ad c
darbdavio vertéas pasillymas) yra darbuotojams sva

Tyrimo metodika

Siekiantat skl ei st i vei ksni us, Iiermg‘jiami!eiruisé dtaarbplea,vi @
tyrimas, vykdyta elektronina anketina apkliab6sa. A
respondentai . Respondent O atrankos krigieud dJireat wr a
i

nginieriaus dar bN. X
Kal bant apie responedepoOWdentwodi | P atayr &ii si 7562
laikotarpiu nuo 1982 m. iki 2000 m., t.y. jie yra Y kartos atstovai.

Pilotiniame tyrime be demografini O klausimO bu
igreitinguot.i Vei ksrnelnuksanptagsaWealsrkfosadmalb/@mNNu vegtas b uvo
skirtingd autori O i gskirtasatdadrkitda wiodk sdd tnriaduklyuwma
kt., 2005; Sivertzen ir kt., 2013,anwar ir Prasgd2017) bei dabartines tendencijas darbo rinkoje, pvz.
hi bridinis darbas. j veiksni O mglnizacipdl repacija, aarb®Z r a u
ugmokesti s, karjeros galimybas, hi bridinis darbo
kol eg0, geri santyki ai su kol egowmideyvyupr bentrgaiijpa
DX ertinimas darbe

Tyrimo rezultatai ir diskusija

Tyrimorezultatakri gr ei t i nguot. i 10 veiksni O pagal svar bun

1 lentel a
Vei ksniai, kurie inginieriams yra svarbl
Darbdavio patrauklumo veiksnys ] v e (kuoidigesnis balas, tuo svarbesnis veiksnys)
darbo ugmokestis 9.21
karjeros galimyba 8.05
galimyba tobul ati 6.68
organizacijos reputacija 5.48
grDHtamasis rygys ig 4.80
geri santykiai su kolegomis 4.63
hibridinis darbo modelis 4.54
pripadginimas ir DXer 4.29
geri santykiai su vadovu 3.84
orientacija DZrezl 3.48
Gal tsimndasr:yta straipsnio autoras

Toliau analizuoj ami tyrimo rezultatai det al i ai
darbdavio patraukl umo vei ksni us, biltent : dar bo
organi zacij @s DEl¢r@Eftga oviajdd vipeii r kol egO

Kaip rodo pilotinio tyrimo rezultatai, inginie
ugmokestis. Gi e t y rGregarka ir kt.2020 beaSivarizen i kt.(2@18) pateikmsj a
i gvadoms, kur konstatuot a, jog darbo ugmokesti s
pilotinio tyrimo rezultatai dera su bendra Lietumo® ndenci | a, n eadliktad $ uir Ot ara r by
apklausa atkleida, jog | abiausi ai d aort bg Omd tayi kwo jd
manesinbDZatlyginimN (Tyrimas paroda, kas | abiausi

2024). Taip pat, pilotinio tyrimo rezultatai atitinka pasaulinius Randstad pateiktus darbdavio patrauklumo
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tyrimo rezultatus, pagal kuriuvosapg r au k|l us atl yginimas ir nuol atina
renkantis darbdavDZ Beje, ¢gio veiksnio svarbumas
kTdi ki O bumo kartos ¢ monasRandatad empioyek braamd reseadcky. iGihals i N
report 2024, 2024).

Antru pagal svar bumN kageiok galimybs. VadovgujantiBerthon & kt. DZ ar
(2005 karjeros galimybas yra ugdymo vertas di mensi|j
svarbus irGregorka ir kt.(2020 tyri me. V e rgti au o piamadtirudit adrj idepilo gt wWkrair j
perspektfivOoDXgirbrint.i pasitenkini mN kaMajtmeza yr a
Ledni rkt., 2018). Beje, remiantiRandstad darbdavio patrauklumo tysim  r i bot o s k arjeros
trelia pagal populiarumN priegastiselkoig&l odgahbua
(Randstad employer brand research. Global report 2024,.2024)

Treliu pagal svarpamNmykad kEokel pasiodiyhki mas yr ¢
pirma, tuo, jog technologijos nuolat vystosi, ko pasekoje transformuojasi verslo procesai, gamyba, logistika ir
kitos industri | os LucdnairrSchoeider, 200BR dokay |iin@ i knd retrd kast ¢ s v
gini O ir atnaujinti jau esamas tam, kad bitO igl
rinkoje.

Ketvirtu pagal svarbN dar b doarwgian i zatcri 3 wlksl wnem Ut &
sutarimo, kas yra organizacijos reputacija, visgi ji paprastai apima tris aspektus begatrizacijos
g i n o NabamatomumN or gani z aNarbp matomgfido mmmt i kr O dal Wk O; b
palankuni (visa organizacia suvokamaar vertirama kaip gea, patraukli ir tinkana) (Langeir kt., 2011).
Taigi, remiantis pilotinio tyrimo rezultaﬂabkt@al
ginomas i g pozityvios pusas bei visuomenas vertin

Penktup agal svar bumN pasrinkegsrnDAir 8¢ i na o V. i Gr DZktod raayd
rygys yra svarbus siekiant v e iAkhfords986;2zhangidkt., 2a22)., kei

Kaip jau buvo minata, inginieriaus veiklos specif

poreikio kreiptis, diskutuoti ir pasitarti vaidmu
Geri santykiai su kolegomisibridinis darbo modeligp r i pagi ni mas i, gerida@tykiai t i ni r

suvadovubeiorientaci'l'jtaaiDZpraetzuslvtaartbﬂls vei ksniai, inginie

Visgi, jO svar ba, pagal pilotinio tyrimo rezultat

gal 4t O biti paaigkinta tyrimo imtimi, kadangi tyr
l gvados

1. Api bidintas darbdavio patrauklumo fenomenas,
Akcentuota, jogdarbdavio patrauklumas yra edimensinis konstruktas, nes apiiek v i d tiekiDg or i n DZ

pat r a pdotganizdsija, kurdamaavop at r au k| umN, turi suformuy.uot i
parodytiv e r t ndarbuktojus igalmotyvudi ta p t i tam tikros or gadarbidugaci j 0s
santykius

2. Aptarta pilotinio tyrimo metodika.

3. Tyrimo rezultataiar bei disjkagetoe gaimybs,igalimya d bul at i ,
organizacijos reputacijb e i gasiDZysiagn vadovoriar i h@gliemg®ri ams pagr
patraukl umN | emiantys veiksniai
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EMPLOYER ATTRACTIVENESS : PILOT STUDY OF ENGINEERS

Summary

The issue of employer attractiveness has become a widely discussed topic. Today, in order to attract and retain
employees, organizations need to respond to and meet their expectations. At present, Lithuania, like other EU countries,
is facing ashortage@ngi neers. Therefore, the challenge for organ
ensurea competitive advantage. The core question, then, is what factors drive engineers' decisions to work for a specific
employer. This paper aims to idénp the factors that determine the attractiveness of an employer for engineers. To
achieve this, a pilot quantitative study was conducted with a sample of 56 engineers holding engineering degrees. The
results suggest that salary, career opportunitiegldement opportunities, organizational reputation, and feedback from
managers and colleagues are the five main factors determining employer attractiveness for engineers.
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SOCI ALI NI'®D TINKL® VAIDMUO ATALENTO®-MEDGI OT

Dovila Valantiejiena, Lina Girdauski
Lietuvos inginerijos kolegija

Anotacija

Pagrindinis orgamweif2&diyjy@spi irorgirtedjtt\easi ntiresd epnotk@ | ri aad i me
i gorinio taIentCAtmdmmgl(ﬁﬁsmptdegrimmnmnﬁ\kl@I‘thajeyrahagerata]am,ae
veikla,t a | i a usistemid kspagtralpsmlatlbslasnSustatyt| Atalent®O medgiotoj of
socialinOtinklO i pcha |edkstui pasiektitaikomas i st emi nds | i teratlr oReziltatai st at i
par odprocesisapin kel is rei kgmingubBZetapbOspabedk osPuigiembi t k 6 a
taiparodok ad efektyvi talentO paiegka rei%«wadiatuglhlgimat KDZ san
kT r bavNal dy mN.

REI KGMI NI Al TRORG@ItA medgiotojas, pateghbesprakikkos.p

jvadas B
Lankstumas ir gal i myba rasti talentus yra pagl

pritraukimo ir atrankos srityje, o greitis ir ef
Pokyliai darbo rinkogoe,j &gdks emd<ba||Ipunpaasd|dch|JmaSJ adnat ri
D#iarbini mo technologiij© atS||r|agcblrtnvaisemtpcasplwalteglkoosAtl
tar piinitnsk® adi mN i r i gpopul i ar &jarnga n itAdaoposikiisO me d
pasitel kdami rinkos i gmanymN, pati ki mus DzZ anki us
kompetencijomis, siekiant efektyviai rasti ir pritraukti geriausius specialiftlisa | ent O m@gd g ko i oja
efektyvO talentd® atrankos procesN, kuris atitinka
yra kompleksigkas ir reikalauja sisteminas Benal iz
t oips pgslaugopopuliarumasy pal i gryaké@noO esmiylab ihu atsklaistidtdadll ent O

medgi ot oj oA vei k|l os pNoorcse siNo kisrl ipnadijeeg kloist eprraatkltriokjaes
yranagr i ntiglaimeluk st a ¢gini O apie jO taikomas paiegko
AlinkedIni, v ai domesntDZaiGisni o ti ksl as yr a nveildos prdceasbei , k ok
kaip socialiniaitinklap r i si deda prie sakmingos talentO paiegko

Straipsnio ugdaviniai

1. Apibendrinus esamus teorinius ir empirinius tyrimus st at y t i Atalentd® medgi
etapus ir praktikas,

2. Atskleisti kaipsocialiniaitinklaip r i si deda pri e tAaladretn@ ( arealqyk cost os]

Tyrime tai komas si stemi rbds IsittaeriasttlirnoSGaigsmsaol mezni
susideda i g anotacijos, reikgmini O godgi O, teorin

ATal ent O medgiotaa;';on vei kl os proces A
Giuol ai ki ndsei enrugaing zpagiiosei nvi O yr&kdarbuotajaileuriec i ni O
pasiigymkal i omi,skompatencjjomidimi s i gski rtiniais rezaul t at e

organlzaC|JostaIer1ta|RemiantisAIiteraatT[a, galima teigti, k a
sutinkamO skirtingO pogilri O, kas yra talentas,
neatsiejamu nuo organizacijos, GFgmo gi gk oj o kapitalo k oiast e IDFtliml gir e i

kompetencips kuriasdarbudojasturi ir suteikia organizacijai kas sukuri a ekonominh

2022). Organizacijoje talentai yra intelektinis organizacijos kapitalas mat er i al i kiekvieno
i gsilavinimo, patirties, turi mos i nf or ma.cd035p s ir
Remiantis giuo pogilriu DZtalentN, t ai nara tik i
ginias, DfHldgius ir kompetencijas konkrelioje org

Vienas ig dagniausia DXardijamO i g dankacisvisar bo
l abi au var gosdiat @l e nktoO b.pArTiad jeanutkO mme dgi ot oj asfi  yr a
tarpininkas, kuriuo gal:. bl ti organizacija ar i n:

organi zacij ai DHarbinti geriausiai ospani alaics j Ns(
Cabreras, 2015; Peltokorpi, 2021) . kavykKodomieha p
verta yra platojama remiantis giniomivsi,saom bguywriesn i dn
pogilris praktikoje tapo |l abiau igimtimi, nei tai
dagniau keisti wugimamas darbo roles ir palias org
paslaugai (Yam r k1t . , 2024) . Taip pat, remiantis tuo, k ac

Dfdar bini mo procese mas rvdrnlai,a kardg ssrkiaz @ ariejna z aD&A i s a
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ir DZankius, kas veda DZnaujO verslo modeli O atsi
medgi ot oj o pasl augos porei kio augi mo. Be to, yr e
rinkN dar | abioatud sapsametniBhldp iukdatEmrbs MANOK(WbB ) . Tai gi, At al
yranepr i kl ausomi tarpininkai, kurie padskidamvgpi hdy:
dBas avo tpurail m® tkiomklad ti& g e b & jinti geausilis taldntu@an i ki, R624) DA ar
Tr el i osiirdaspinitkad ti®etsusas | eidgia jiems veikt.i kaip
ugduotis kaip , $addiidagO ppakra lakioeisnd ivdeadtiGnavsi | i oj i mas
kt., 2024).

Peltokorpi (2021) atkreipia damesDZ kad Atalent

S
A

kandi datofi paiegkos takti kN, kai kandi datas atren
Agemai kabanl|lio kanhdidasédstghhakNreknaani randamas
mokslininkai pagymi, kad AtalentO medgiotojofi vei
gilesna analiza, koki os ylrpav.) Revgantis Ioid kt. 12818), Merilanere s o d
ir kt. (2013), Faulconbridge ir kt. (2014), OIIlin
nuo poreiki O identifikavimo iki darbo sutarties s
tnkamo kandidato tenka kartoti ne vienN kartN. Gi
etapN, kad atskleistume jos dedamNsias ir procesN
[ Porei ki

identifikavimas

{} f Pai egkos pr\

Galti skambul

[Sutarties sudarymas Rinkos ¢ Rekomendacijos

— Asmenina duor

<_~

" Bendra duomer

I nternetiniai

Pritraukimas ir atrankos Corma‘ /

Trumpasi s

~\

darbdaviu

—

Darbo sutarties
sudarymas

\
= -
Kandidato interviu su]

\

_ 1pav.ATaIentOA medgi ot oj ofi vei kl os pr oce
Galtinis: s u d a r Lyutr &t.(26109 tMeriaingdir kt. 2613 ,aFautcanbridgear kt. (2014), Ollingtonir
kt. (2013, Peltokorpi(2021)

Literatlros analizad atskleida, ksatdr uActta lre mti Qi me
pateikiamos tik galimos dedamosios (Faulconbridge ir kt., 2014, Ollington ir kt., 2013) arba procesiniai,
kuriuose atskleidgiama vei ksmO seka (Liu ir kt.,
DHval gas prmro&esidni o pogilrio, nes AtalentO medgi o
i steminds prieigos, jai bldinga dideld priklaus:c
gani zacij a ir pakankafapabhu®gsankiai kapspgaida mil
numatyt O ni O priegas|i O, turas didel DZpove
o teisingo ento poreikio ir reikaglladvgiinad ,s upari
akma prikl 0O nuo teisingai suformuoto paiegko
menini O s bi &, patirties, si@llkgtoBirktr20lR8] i ent o p
Api bendrinant, galima teigti, kad AtalentO me
entifi kavi mo, sutarties sudar ymo, pai egkos, tr
rbdaviu ir darbo sutaireglos sdedamkjoNedgalpiOma Taul |
omenO analizuoti ir Ppeitoaukim&kobeigval ggmha® apa
iegkos praktikas, viena kuri O yra socialiniO ti

WS S OoOwm
m o @

(
L

T Qo
O C O QO
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Talent O paiegkos etapas ir taikomos praktikos

Rinkos ¢gvalgymo etape Atalentd® medgiotojasf tt
gl audgiai susijfin su technologij® naudojimu darbuo:
paiegkose yra galtis,skambmémn@i pbaz&&komendaaitjeonet
detalesnes praktikas (Peltokorpi, 208¢.to,Pe |l t ok or pi (2021) tyrimas at sk
itin imlis | aikui ir atliekami da@gnipausirdii etsada,
rinkoje, be to, sprendimas, kam skambinti tuomet yra primamas remiantis talento darbdavio reputacija rinkoje.
Tyri mas atskleida, kad rekomendacijos, kai yra pr
bl t & shditmaul ent O medglotOJon pasillymas yra magi au
potencialius kandidatus, kuri © duomen® nédra inte
talpinama informacija apie potencialius pritrauktus amakkao s e dal yvavusi us talent u:
bendros (didelds AtalentO medgiotoj OfA organizaci

internetiniai darbo skelbimai yra priskigiramiNi pt
prie kandidatO (Peltokorpi, 2021). Taliau tyri mas
darbo skelbimO portaluose paprastai yra netinkal
Social i ni GUinkeédnik | Popylpiadrumas Atalent O medgiotoj Of
atskleida, kad pat®@ynkednmiDZ at éeinh &, medigponeg¢hekityvO ir
talent O pa egkai, taliau |l abai naudingN savo soci
kuris ateityje gali tarnauti, kaip duomenO bazéa (

Internetini O duomen®O bazi O ir socialiniO tinkl

duomenO®O bazads fQpaaxi stafi duomenys (

Vokietija, Ausrija, gveicarija (n=711, Lenkija (n=511,2024)
2023)
Darbo mugés 16
[Sorés paslaugy teikéjas NN 26 Ske1bim:ik§111t)iﬁ£1$$; 7 1
Spausdinta medija - 30 Paieékosiridarbinimo\agenhﬁr?s 13
5 Socialiné medija w17
Darbuotojy rekomendacijos _"‘-.3 5 Darbuotojy rekomendacijos 19
Pazjstamu rekomendacijos = 20
Socialiné ziniasklaida NN 55 Norinéiy jsidarbinti anketos n 21
Vidinis jdarbinimas i, 24
Vidiniai jmonés kanalai INEEG_———— 66 Tmonés interneto svetaing 25
o . Intemetiniai darbo sklebimai .33
Intemetiniai darbo portalai NG - 74 Utimtumo tamyba En
0 20 40 60 80 100 0 10 20 30 40 50
2pav.Dagni ausiai taikomi samdos kanal ai da
Galtinis: sudaryta autori ® remiantis duomenO

DuomenO bazds AStatinséemfetanail aziddpaboddkekhbidmO
nors ir skirtinga apimtimi, taliau yra gana papl.i
objektyvis rodiklﬁl.lntﬂe'dlr,]ﬁvkatptskf)rtkmaﬁ)ztampa bendr a:
skailius ¢hihkgdinfed a gBnli taeursti a i yra |l ai komas pagrindin
darbuotojC) pai egkoj e, nors rinkoje atsiranda mobi
p o p u | Pasak Kashyap ir Verkroost (2020)inkedinfiyra profesinis socialinis tinklas, kuris yra sukurtas
taip, kad kiekvienas gal @t 0 pateikt.i l abai det al
filtravimo DZ ankiais, kurie padeda riaislheirsujuofoatogiai ot i
susisiekti. Remi antis tuo, kad gie paiegkos kans:e
medgi ot oj OA tarpe ¢gi tendencija iglieka.

Remi antis Peltokorpi (2021) tyrimo rezultatais
yra itin populiarus DZankis ir paiegkos praktika,
rezultato, o yaaAbhHastOkmedgi déteojdgi A kurti kont.
panaudotas jo veikloje. Ollingtoi r kt. (2013) dar ankstyvuoju tyr
medgi otojoil paiegkos procesas api moantpsitcackii kaddidatus, o t i
nes yra bltina ugmegzti, kuo daugiau potencialiO
det al es, kad bet kuriuo metu, naudojantis savo su
rygius maustkakdi datai s. Mokslininkai, kurie atli
neabejojo, kad technologijos ir i novacijos ne ti
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10.

11.

12.

13.

14.

15.

pai egkos ir atrankos procesus, bet ir | abai pave
(Brockbankir kt., 2012; Al Arissir kt. 2014) . Nepai sant t o, t ai savali
vei klos rezultat® ir yra tik proceso dali s, kurio
Apibendrinant, al ent O paiegkoje taikomi DX airls et c
komendacijos, duomen® bazas ir socialiniai tink
dgi otojofAtpasi sbice sl ilLwnkeds tyra populiacus 1 b hiap i Biantkaii k,0
S
I
k

| abi au padeda kurti ilgalaikDZk8atiaatl ObDZ Dkl N

),

ent O pai egkned takyeri dei geadtindprogesirt didinaatae nt O pas i eki amum
mi ngi rezultatai priklauso ir nuo tinkamO str a

l gvados

L Atlikta |iteratiros analiz&d paroda, Atalent (
itingas prokkaasp kupoi slaugel i osupragtiklestongorékius, D3 k a
rinkt:i tinkamas paiegkos strategijas ir prita
2.NorsAal ent ®© medgi otojofi veiklos sakma priklausc
i kl us, kad pasi eBetoDscisliniai tindaime sik pkdadatdéntifihut)tiutsetkurti

I al ai kDZ kontakt O tinkl N, dkeitlosg asi eggaklms blslatllqmnneauugdtlln
agnai rei kalauja papildomO strategijO ir kitdO pa

o —
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THE ROLE OF SOCIAL NETWORKS IN HEADHUNTING

Summary
In the attraction and recruitment field, key priorities for today's organisations are flexibility and the ability to find
talent efficiently. This makes a fast talent search process crucial in the competition for the best talent. Variousichanges i
the lalur market have led to the emergence and widespread of externalstaleting services providers known as
headhunters. Even though the academic literature examines their activities and work processes, there is a lack of a
systematic approach. Therefotbis paper aims to identify the process of headhunter work and to reveal how social
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networks contribute to a successful talent search. To achieve this, a systematic literature analysis and statistical data
analysis were chosen. The results show that the process involves several significant stages: identifying needs, creating a
contract, sarching, shortlisting candidates, interviewing the candidate, and concluding the employment contract. The
talent search component can be divided into the market intelligence, data analysis and attraction and selection phases. In
addition, market intelligece involves at least several different search practices, one of which is the use of social networks.
These insights highlight the need for practitioners to combine social networks with strategitgrionglationship
management for effective talent sgtar
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GAI DYBI NI MO TAI KYMO POVEI KI'S ASMENI NEI R

Dovila Valantiejiena, Lina Girdauski
Lietuvosi ngi neri jos kolegija

Anotacija

TechnologijO taikymo tgpti gopuliadu DE euin #@r ggaanii dzyabciiniGmuv al dy 1
motyvavime Visgi, ¢ ai dtakymasi nk ur i o p a-gdriidrecsinmd iaskef4gmad aplinkgspildant
stimulais,yra keliantiss g g I, ke &uesj on as  ddarbuotpjamsmerninki reputacijag a | i k e | gtabdytn e r i mN
naudojini\si. Tad straipsnio tikslas yraustatytig a i dmd i m 6 dasbiotojBEmeninei reputacijalikslui pasiekti
pasirinktas sistemi ndAtli ke matmiorkedniaad d azldil pigergsmied o Wkaas dam o
poveikis yra tirtas magareputaocipbktaer DI ncaminj RBD2ehavy
pogilrZtiir weaardtii ngas DZankis praktikoje.

REI KGMI NI Al G®OiDd5Y Wil nai srmaesn i n poveikis.put aci j a,

jvadas

Giandieniniame skaitmeniniame pasaul yje ir or
DZ anki u, Kuriuo siekiama motyvuoti, DZ r auktii ir S
neatsiejama, bet kokisO INDrsi dtaaigO dédrmesli ot flantm® ad d
poveikiui tirti, kas pateikia ne tik gausi O teig
povei kis darbuotojo asmeninei reput aygvenjma aspektdss me n i
kuris yra reikgmingas karjerai ir darbuotojo sakm
asmeninei reputacij ai gal i sukel ti psichol ogi nDZ s
vengtinaudotis spai dybi nta aplinka. Nepaisant t o, kad yra
kylanlio susirlpinimo ir nuogNstavimo dal gai dybi

trTksta tyrimO, kurie pDkZdaéadse rsiurpaiasrtdp wtad aiyjbdini me
tiesioginio poveistkapsiotksigsg kau,nusodaltigi okokDZ pove
darbuotojo asmeninei reputacijai.

Straipsnio ugdaviniai

1. Api bendrinti esamus teorinius ir empirinius
tema;

2. Suformuoti nauj N teorinDZ model DZ kuri s at ¢
reputacijai.

Tyrime taikomas sisteminas literatiros anali z4a,

godgi O, teorini ® Dfvalgd, teorinio modelio aptar:i

Teorinds Dfvalgos apie ¢gaidybini mN

Gaidybinamagai di mO el ementO pritai kymas DXair.i
Gaidybinimas yra taikomas gvieti me, versl e, svei Kk
skatinti NahaldpyawnitmKN.oki us el ementus kaip tagkai, I
aplinka, kuri padeda siekti tiksl O, ugdyti DZHIdgi
yra apibréagiamas, kaip Aprdoommas @s, diybr ind smetau i padle
naudot oj ams k u rHuotarilr elamari, 2OL7N 2v5er.t fiGafi dybi nds patirt]
kurie sukuriami tam, kad bitO pap=inkhabli dadimiariy v ac i
ir Hamari, 2017.

Gai dybini mo literatiroje yra dagnai sutinkamas
prieigN. Hamar i ir kt. (2014) pasilla ¢gbDZpogilrDz
moksliniuose tyrimuose r dabar yra dagniausiai taikomas tiria

GAI DYBI NI MO DI Z PSICHOLOGINIAI REZULTATAI ELGESIO REZULTATAI

REZULTATAS
[ Akstinai ]——P[ Psichologinis poveikis ]——»[ Poveikis elgsenai ]
. lpav.Gai dybi ni mo konceptualizavi mas
Gal tinis: sudarHamaiirld. 01d)r i O remi anti s
Gaidybini mas padeda patobulinti pasl augas ir
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psichol oginDZpovei kDZ o tai skatina pagei dauj amN :
(Koivisto ir Hamari, 2019).Psi chol ogi ni s rezultatas yra supran

psichologina patirtis, el gesio rezultatasNvegri &os!
atsirandan]ios tarp naudotojo ir sistemos, o aks
suteikti ¢gaidybinimui struktirN sukurian|]i N pat:i
gvelgiant ig g adi sd,y bgi aniidnyob idniiznaoi nDdfy ypvuesn di ni mui yra p
ir jO rinkiniai, kurie darbuotojui naudojantis si:
kuris priklauso ti ektekinnoodartpuoio on ksoasv ychhia® .a kR aesra ks,t i HuCe
egzistuakatidn®eDAairova, kurie gali blti taikomi
Mokslin&dje literatiroje yra pateikiamos DZXairi
tyrimuose yra remiamas{oi vi st o i r Hamar i (2019) (1 lentel a).

socialumo akst.]i us, kas yra | ai koma t(HuamgiirZhop i r mi r
2020).Gi kl asifikacij a(XyirHamas, 2420)ri igek aaik sg d gnrOD&ktaat e gor i |
vidini O poreiki O kat eg o(autopomga, kpnpegeadija, sejansusnsaghe teynad i mo

O S

Dz odygaisdygyb iOnikma eagkosrtiijrdO i r \XiidHamairi,Q02@)or ei ki O rygys
1 lentel a
Gaidybini mo akstinai
Akstinai Samprata Elementai
Imersijos | Akstinas pasinerti DZ g Avataras, pritaikymas / personalizacijaaratyvas |/
akstinai autonomi kN mNstymN, gistorijO pasakoji mas
pajautimas ir savanori
PasielAkstinas patirti pagan Genkleliai / me d avaliuta,ibalal/
akstinai ugduoties pabai gi mN, tagkai, progreso juost
pamatyti savo statusN rangavimas / lyderi O | en
Socialumas| Ak st i nas patirti s 0 ¢ | Socialiniai tinklai, bendradarbiavimas / komang
akstinai priklausymN grupei, be|socialinis vargymasi s
Galtinis: sudaryta autori O remiantis Koi Vi s
Atl i kti moksliniai tyri mai rodo, kad gai dybin
el gesio rezultatams, taliau yra tyrimO kurie pat
povei kiui yra skiroamakslgiam&j emalgiati e rdadtmersoij e ( Hua
sunkumO giliau suprasti ¢gi O neigiambO rezultatO pr
Todal esamistyri mai patvirtino, kaaaitkomagsaiggbinamlasD
sistemas ar paslaugas labai skirtingose stitysé @ Irii & @ t a r ii nggvoasd otsy rdidamh® gai dybi
sukuria dvejones ir neigiamN D&pldDZ apie gal i mK

nusitei kimN naudotis sug@gai dy tRenants nub,skadssui vsot kei rmoansi s a |
gaidybinimN | abai pri kl auso nuo(HaariiirdKgilaston 20d9), bont e |
gal i mos neigiamos nuostatos dal epdgazijaidali beigimmanpaveiktia i k y
ketinimN naudoti s sugaidybinta sistema ar pasl auc¢
yra teigiama, kad y r a sv ar bambuotogasmenineireputdcigik s yr a ¢

Teori nds D&meaimEgpmuEmciMpi e a
Asmenlné reputacija daro povei kDZdarbuotoj O kar
suti kn vienas Kkito, ar veikia vienoje s krgputdcimeni n a
organi zacijos k o nt laipssiu kiek ilgairiui kalegbsb su@okid, &adadarbuotojas
profesionaliai atlieka savo elkeralsifinddi § yYma bnatodjoga
savybi O ir elgesio, gebadajimO, bendradarbiavi mo i
reputaci

(Cheng ir kt., 2024).
mo
ja

‘Asment
né

'Zpav.Asmenininés reputacijos dimensijo

Galtinis: sudaryta autori O remiantis Zink
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Literatiroje dau ia yra apragomos dviejO
arter ir kt. (20 asmeninas reputacijos sk
2016) daugi apl andl isC,alsigcei aylrian i gisrk iirn taergar aul gudr

anoma, kad Zinko ir kt. (2016) daugiaplanaje s

t ir praktigkali pritaikyt:i gDZ konstruktN,

Zertimntisusu jwed west iasp exkttluiski moci al i ni us

pie asmeninin reputaciijN.

gi aus
2007)

QO™

2l ent el &

Asmeninas reputacijos dimensij O skal
Ugduol i O di me Socialind dim I ntegral umo di

jimas atlikti |Pozityvios tarpusiqSNgin
dgi ai ir palPageidaujamas igsiGarbi
mas dalinti{lgreikgtas ripestiPasiti
i mi Aukagt

Galtinis: sudaryta autori O remiantis Zink

T Zinko ir kt. (2016) teigia, kad su wugduotir
anizacijoje dimensiija, kKur i atspindinti dar bu
krelias ugduoti s. JlglmaosnurnmlgleuaeksaJvogaSthutlpeasta
usi mai s, pasitikdjimu giniomis ir problemO spr
f Socialina reputacija yra asmeninas reputaci]
arbuotojas yra suvokiamas kit O r gr@iiarktoi s rj kktsaqgci:
ocialinn reputaci N turintys asmenys dagnai I ai k
antykius, turinliais socialinius DfTdgius ir geb

T Remiantis Zinko ir kt. (2016) i ntegral umo r ¢
di mensi j a, atspindintis sN@giningumN, pati ki mumN i
yra | ai komi | abai s N gtianciinjgoasi,s ,p anteipkriineakiasi gitri negtoisg kré

Nors asmenina reputaciija pirmiausia yra siejam

dagnai paliam asmeni ui kyla nuogNstavimO ir susir
ndra tapatls asmenisevokieamaaasimnani nDarbepotagopja
ir siejama su paties darbuotojo D&itikinimais
d adat i

n o

(7))
XQ)‘—'

emonstruojamo noro pa ki etiems atad suvdkigmau (
asmenina reputacija ir nerimas dal jos sukelia p
dideliu susiripinimu savo asmenine reputacija ir
yra stipriai vé k i a mi igorinio kitO jo vertinimo ir jau
reputacija, yra magiau veikiami toki O asmeniniO

Gaidybini mo povei kis asmeninei reputacij ai
Mokslinédsatiiros analiz& parod3, kad vienas ig
kant ¢gaidybinimN, yra nuogNstavimai ir susirlryg
sustiprina nei gi aprautsi rdiaa nbou optroijpoa ghizn itniok ijnai unsun
| i os dal situacijos, skiarit idadawpitaoy alsaijkal i &
k i a mgeijip pats pagdidaujai ,t ai gal i psicholeght O pas gkmmO (H
2020). Be to, ¢gaidybinimo |iteratiroje buvo
neigiamN ¢gaidybinimo povei kDZ socialinei per kr
i al iovds peamulksmas, ne tik neigiamai veikia patir
iau (Huang ir Zhou, 2020) . Tal i au, kita vert uc
reputacijos ir socialinio statuso yra siekialaj @t i s t ar pusavyijkamapirmabegdu @a
tarpusavio konkurencij N |(R|ar|bletn2tﬂ)22)dD<haJrgtenTh|a;oqslpmmlNkosgrupé'
principu paremt O pIasfnenmmasyraeppuat,smeslejaiohmtwunjachaan
demonstruoti pagei daujamN el gesDZ arba daliji mosi
yra tai komi Ssu reputacija ir socialiniu statusu
rangavimas) (Riar ir kt2022).
Apskritai,

< SO

ai
ur
y

an
ho
et
ocC
ol

~MWoON®WXx X~

iteratlr og i, dybp oV enjole DZsa ke mimae ip ag

I
susitel kiama ne DZasmeninas reputacijos reigkinDZ
gal i mN grasmn | ai Huang ir Zhou (2020) ir Yang i
api e savo asmeninin reputacij N ir kyl ant DZ ner i mN
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susitelkd& DZ socialumo akstinO nagrinaji mN. Taigi_

asmeninei reputacijai mokslinaje |literatlroje trl
nei gi amai vei kia &sngeanliinis ukeepluttiacn ¢ iNgiaarmot ipovei ki
reputacij N, kuriN bitd galima valdyti pritaikius
Remi antis Hamar. ir kt. (2014) gaidybini mo kor
kl asi fikacija ir Zinko dimensijorispatéid@@®l @ )y r a stBymwmikutise § DZ e |
paai gki na, kaip gaidybinimo akstinai gal i dar yti

f GAlDYBlNl@ ﬁSMENINA \

>\§
@; : Soci al

K Socialumas K Integralumo J
3 pav. Tyrimo modelis

Galtinis: sudaryta autori O
Riar ir kt. (2022) sako, kad imersijos akstinai
sugaidybintN,sistemN, kad galatoO sukurti teigian
tarpusavio steikcrinsl.isB@atsd)ns%itriipnraessniks{ré)msukelia
teigiamai vei kti integralumo di mensij N. Taip pat,
kas yra pasiekimO akstinai, ne ti kbesn#teadar biaapius

ar skatina svei kN konkurencijN tarp skirtingO gru
ar vargymasis su kitais (socialumo akstinas) tai
porekis, patiriama & k ma s estdtikosepatiais ir pasitenkinimas (Huang ir Zhou, 2020). Tai gali teigiamai
veikt.i visas asmeninas reputacijos di mensijas. H
tei gi amN povei kDZ psrNivpea ¢kiorsi nsou jkai utsamiusi ,danleysvi ai s, g
Ki ti tave skatina, dr Nsina ir yra déakingi ug tav
paveikti visas tris asmeninas reputacijos di mensi
Api bendrinant galima teigti, kad pasillytas mo
asmeninei reputaciijai. Nors giame kontekste dar t
poveikis gald.i I ti nteirgdiagnasmi eNnesp ari eszawltt attoa mse shal t
kelia igglkius asmeninei reputaciijai tai kant ga
perspektyvN moksle, kaip gali biti analmteksieoj amas
jvad
tl a |iteratiros analiz& paroda, kad gaidy
gtirta Giuo metu esantys tyrimai susitel ki DZas.!
uogNstavi mus, kassmpsa mbaml itnikjras!| inteai @tkiroj e, n
alimybas DXertinti gai dybini mo povei kDZ asmeni nei
2G ame straipsnyje pasililyt a@aintdoydoeilniismoi gppolveeliike
reputacijai.gBkit blassigkiabtauprest ek olsi e i ggil ki ai atsira
ir numatyti atitinkamas strategijas giam neigi ama

l9
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GAMIFICATION IMPACT ON PERSONAL REPUTATION

Summary

The development of technology applications has enabled gamification to become one of the most popular tools for
motivation, engagement or behaviour chairga wide range of fieldsGamificationeffectiveness and benefits are not
only demonstrated by the significant increase in practical applications but also by research. Nevertheless, gamification is
a complex process based on creating more value by asiilinglus to different services, systems or platforms, which
creates a gamified experiendéhe uncertinty about the impact of gamification on personal reputatidnich is an
important part of professional life and careean createincertaintyfor the user and even deter them from continuing to
use gamified environment$herefore, this paper aintg identify the impact of gamification on personal reputatiom.
address this, a systematic literature review approach was addpediterature analysis showed that the impact of
gamification on personal reputation has been relatively little reseamatteéhcusedn the personal evaluation of one's
reputation. The proposed model not only contributes a new theoretical approach but can also help practitioners to
understand the challenges and provide strategies to avoid negative assumptions about the impactaifogaanifi
personal reputation.
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VI SUOMENRSAUGOS NUO GALI NGO AZARTI NI O LOGI
UGTI KRI NI MO TEI SI NAMI'S PRI EMONAMI S PROBLEM

Knstutis Vitkauskas
Li etuvos kalegijgi nerij os

Anotacija

Azartini O logimO rinka valstybebisdeoNnebetki papbh
teisinin apsaugN nuo gallmosTealzsalrntllunlrOequoIgllanvG ngaInousst\alt
organizavimo sNlygas ir tvsaurnkal\glnDB|ta\/t|ysnu03nheen|ed|anaa|II\DZ\;ykju

Lietuvoje pastaroju metuDfyy vendi nt a %lulsajrm(skpl ish azartini O logi
priemoni O skirtos ugtikrint.i IogaJO teisiO apsaugN ma

Straipsnyjeanal i zuoj ant Azartini O | ocagtisnk® eDZdtga tayraN iarz ak it ti u
antyki O ypatumai, aptariami ¢gi O santykA®t ari amas avi s e
uo neigiamo | ogi mO pov.ei ki o sauganl|ios tei sd3s nor mos

Straipsnyje dalam05|ng(Dadog;m@ade|5|nDZreguI|aV|mN
i suomends apsaugN nuo neigiamo azartini O | ogimO povei
alankesnds sNlygos veiklai sukurtos nuotoliniams a:
eneruojantiems didgiausias pajamas; nemagN dalDZ 1 o0gi
ustato ne eDBetsantdysmagsa |l iboest tgei sas aktai.

REI KGMI NI Al ./A&ati&Gl Ai mai , priklausomyb& nuo azartini!

S w»w

S5Q T <

j vadas

Azartini O logimO reguliavimas yra viegosios
visuomenas interesai turi bl ti s nmias prierudsii masi vyyrkal ol
visuomené&je vyraujanl!| i ODateattyrh®a, lei eklauqirralmssswtruaacsw
rei kaling0 teisini O priemoni O kirimN ir taikymN.
pasi skirstymN (Dspnend@omé) . iNalstybamy\b&»s‘.lsmceneklgm
gingsnls DZ azartini O logimO situacijos val dymN,
atsaking® |l ogimo organfliaZaltaougi @aits akieli @i fvoa ratiadetOar
apsaugs ugti kri nlsrmgabI@kalﬁ)&u mU}Qthlkcﬁb@anrkﬂOnuast adov®j O me
deklaravusi. 2001 metais prim®z art i ni O LbgvmOl ®Fakit ymo ttial a mair tjiQ
teisiniame reguliavime neatsispindajo vaDBtab;amep
nebuvoi g s kpirritkolsausomybas nuo ugtgiikm@ ocagsmoetalo ragpasnai uzgaotso r
atsakomyd api br agi akhi psspecemonéai ,$odiéabalighskpoli i

ti nkamai val domi Ioglm@akglglammupavbpalern/j@uomgae
politikos principai buobeDEja@ R2PIOt4gkymackast pj §Ki &
reguliavi mui strateginius tikslus: 1) wugtikrinti

DzipareigojimO |loterijO gaidajams vykdymN; (L)), ugt
2003: 1 str.).

2024 m. | apxeidawgimawmnelsdZp dvAzar dieqi @tlmm@u ra(msDz
nubragtas IoglmO santykrma()gltnet||3|an2|aortrlengluO|Iaovg||mm)Otp||
ir jO galimN (daromN) ¢gal N asmensvakbet gbhfai po6RALTI
kontrol-aleglsttp[eelnamumo i-rprplartcrlapﬂ]ektﬂ)lk(rrm'avumagitryibra'ilo
D& i pawadytignej gi amN | ogiomp@) poseiek RAat ai ir gyvenamaj
gvietimui, kul tTrali bei apie to poveikio gali mas

Pastar NjDZ degi mt metDZ Lietuvoj e buwazaptrinimbal o
organizavimu2 0 1 6 m. | egali zuoti nned teglail riiGaia zlaa giimai® ilro

svetaini Q b20olk7avm.maBstei gtas Apri boj202im¥isdvd otge in
automatai buvo sujungti DZvi enN202bngliineop casiDELG rgia tle@ o |
draudimas Lietuvojeet kokiomis formomis k at i nti dal, y2®@2%i m. o gDdp&o s & nioO
l ogi mO DXAvtiartayimetyibads phonti dlo&s | §kuiiasppbspybacDpape
valdytinei gi amN | olgo gnddj @ osree ikkDZt ai .Tiarl igayuv el noagmanjoa i p aaspl | ai
ver sl as, nepai sydamas |j am talkBmDZtmlsLneOumpS|b(
Dimokatos sumos ug dalyvaV|mNnUcntgoImlenlpcerIka)galamQ bme A
per 2022 metus palyginti su BRAgimmOai s, ogauigjpd1
' yginant su 2021 m. igaugo 53.9 proc., genkl i ai P
suponuoja klausi mN, ar val stybas magisnhtit ytaasar tieni
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pri ei niagnaulmNmN ¢gal N ,aas pneisr isnvketioksa ttae i s i nas priemon
praktikoje?Kai p yr a i gtsakyn|ted<0| gealail me av ii rg al i @ add in @& m DB

Darbo tikslasi t ei sds akt O analvizsiwso npeangarsi ntdeui sDZnedrst i anpgt's
azartini O | ogi mG ep okvsermi®iigoo maiixail k rzidnilreda s geriau suv
atitinka socialini wsyebekylkiuns oazamgt ign @DZpah @jmodd O

g a lvisomeneima g i nTimdNs | u i pasiwkdadv ikeg tad a mi gizesratnitnyikd ol
ypatumus2) DX er t i nt i Dzt atymini O normO efektyvumN | o¢
ugti krinimo kontekste; 3) atskleist.i nuotolini® |

Psichologines ir socialines priklausomybas pro
(2014), r ekD.adokubauskpco2v0e0i3k)DZ | ogi mO at skirus aspekt us
Arasimavilius (2008), A. Grebliausk.argitiautari@aiad&) j abhg .
pastarOJO met O te|S|n|o reguliavimo pokyliai aza
j O poveikiu pogilriu Lietuvoje tyrimO atlikta neb

Azartini O logimO santykiO ypatumai ) )
TeisinDZvisuomeni nji®® pamit ¢ BZ éOmir e e tu Gpdcfimaibt midkoi gQa i

Azartini O logimO santykiai pasi gymi y patTwrkdils ,
skiriamCZG& rbtriunoigntas gal i padéati nustatyti veiksmir
juosaptartiLo gi mO santykiuose (pagal subjektinn jO push
skirtingusinteresis

Pirmasisi azartiniuose | ogasmang@$ e g)idljada ywraiuaspesi fini
patenkinti l ogi mO | poogrienktikszdp RiFvslaikeo feidinon abnbrdnbitere@liaus i
atlygio siekmNTokiemsv ar t ot oj ams aktualu, kad logilmaghjbdd O s
apsaugot.i nuo galimo sukliavimo ir apgaul as.

Antrasisi azartini O | og.i mDi e Ii lga@ gnitidassia komerane veikla (verslu).
Logi mO organi zator ipaas |sawigndl eor egsawoattii kiugo Idoi gdiensth DZ p
ver s| Npalankibnisjirst abi | i omis veiklos sNIygomis, kurios
teisiniu regiliavimu.

Trelivaaslisdt ibsid§s normomis daranti povei kDZpirmOj
puséas, suinteresuota skatinti ver sl Niakuatiapsaagott p al
as menDZ vi suomenn ir pal i N valstybi nuo negatyve
optimaliau suderinti isirtwvisgosnehdgi m@terganms zat
val stybinio teisinio reguliavimo priemanedsr auidg sna
suvargymai, apribojimai, vei kl os |l icencijavi mas,
Apibendrintai galima sakyti, katl 0 i mo s antiygkrieG gkad lay vtiraiis skirtingu
l ogi mudast adbdmbdD | eindjtait,yt ${ ¥k damimen & jdsi kesdi als
i grei @kiaanli inMZOt d tdgdntOni gerai DXertinti kiekvieno

Ekonominis aspektas Az ar t iprais® raliuaygOamOsklad me 1 & i m & ss, valstybek | 0 s
tei kia pajamas, moka mokes|ius ir kuria darbo vie
verslogab@sl augO sferoje. 2023 m. azartini®a ¢ogi v
(UAB AOIl i f&ajad, AEulotod ir ANew Miracl ). Logi
perkopada 2 milijardO eurO ribN (1 lentel

Pleliantis logimO rinkai ir augant bendr osi oms
Pavyzdgiui, ig logi mO, | oterijos organizavi mo bei
Eur, 2021 mi 23,81 min. Eur, 0 2022 ri.44, 19 min.EurTo ki am mokes| i O augi mui I
ir IoglmO mokes|io padidininmas 20&i2 anu g anltiyest uweoij kel
azartini O IoglmO mokesl|lio tarifai @amarpapa®mO)ogi
organi zatoriams padidintas loterijO ir azartiniO
paramos skyrimo model i o. Logi mO |V|err\5ésot|poelljn®npgrmmta
darbo viettQuvkoljrei npNer L20 vei klos metd bendrovi O, u
skailius vyravo nuo 500 iki 2,7 tlkst. Pavyzdgi ui
-1694,02022mi 1681 dar buot oj-2022 nf..:Ap)lovgai | ngla 02r0g2a0ntdsdaabb o r i O
vietos | emia augan|ius samdos poreikius ir -thiituos
l ogi mO organizatori O darbuotoj ® aptarnauti sukur ]
(Logi mai Lietuvoje, 2015:1).

sb
e n
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i i X 1 lentela
Logi mus organi zuojanl|li O bend0D3inet(®iwed KIloogs nroe

Metai Uug daly l gmokat O I|[Rezultatas ig[Bendrovid Logi i
Il ogi me 1 suma, (GGR*) (bendr|fl ogi mo vi DZ eng
suma, EUR EUR pajamos), EUR skail

2015 709 971 339 624 111 756 85 859 583 13 4 369

2016 769 659 278 678 736 383 90 922 895 13 4 638

2017 931 116 875 833 755 392 97 361 483 12 4 494

2018 1054 727333 955 296 191 99 431 142 12 4 495

2019 1 100 049 607 987 423 076 112 626 531 12 4 496

2020 1311 901 560 1 208 394 263 103 507 297 12 4 497

2021 1 858 256 026 1722 051 690 136 204 335 10 3930

2022 2 097 488 498 1901 691 193 195 797 305 12 4 097

2023 2 465 152 586 2 242 949 745 222 202 841 12 3860

*GGR (angl. Gross gamblingrevenieh endr osi os | ogi mo pajamos, ig gautO pa

Gal tliongismO priegilros 4282Bmybos ataskaitos 2

Ekonominupo gi TogiumO® organi zavi mas tamp
Pavyzdgiui, Gveicarijos azartini O 1ogi
ugdavinys prisidat.i prie turi zmo pd AaKantso ngcalpap
(Bundesgeset z, 2006) . Lietuvoje taip pat l ogi mO
Vyriausyd@e4 2080100 pr ogr amosi ODHhpriweenmdtliyrt iamo kpardi eanroanr
DZ ei syirna maisena i g priemoni O pl &atoti turi zaRO04) r pa:
Taigi , val stybas ekontyrmnenuIagmhurggtgeMu)mpsabjedm@ugaalhat|
pelningiausi O poilsio ir pramogO organizavi mo ver

Socialinis aspektas Ver ti nant azartinius | ogimus social]
pasekmas tiek visuomenei apskritai, tiek atskiro
dauga&j groblemini O bei patologini@ l ogdj 0. 1980 m.
buvo DZrauktas DZ Tar N(DSMtIi In)i o prsii ckhii mi Ontl i jgly ir myu
naje | i-40AMm, k201a)spatdlognk|sapotnau|kle gzartinipnsly K mams  ( F 6 ¢
ma s DZJroIiO ir potJrJaU\kerOS|SJudjre kg untarmisk i rma
l ogi mO sutrikimN ir priskirtas sutrikim
ot aOt soi 6i ki mas apibidinamas kaip nuol a
r iantis sumByg@mpoygbas| bgkjonBadgkisen tedockaegriua ki t
I . Pat ol ogija pasiamdii @k iass meompmu !l sfyuwmikw i loom@ion
oje (Bulotaita, Mac kéaiuls o YRR akbldlga mdmgm &kip d i n
g ivaatgiBas psichikos sveikatos sutrikimgi,a d i s&jvi sjiudy bas rizika ir p

X0 —

t
i
i
)
9

Ujsienio autori © atliktO tyrimO duomenims probl
nuo0,123, 4 proc. Su ¢gia probli34maetd@gwny maisi @Calsado dium

Vlsapu3|gka| DX ertinti Lietuvoje osugkamestz U kjsa mO
si st emi nsud steylr ignylr,ent oj O | ogi mo Dproliais, probl e
| ogitm@al apie gio reigkinio paplitimN galima spri
m. atlikto tyri mo duomeni mis Lietuvoje 2,5 proc
2017) Logi mO priegilros tarnytldZ Apembamasi OasmenOg abD;
registrN, prognozavo, kad 2018 m. problemini O |o
60 000 asmenO (BqutaiTaﬁipMpva:lkess'ubidasytiZOB@nﬂiftﬁ

D&itrauki mo DZazartln|usLdg)lgm(Enup;r|mag;|tINrcgsaIt|anranyamca
apkl aus O, rleadlamnlaent(),sl8kapjroc. gyventoj O pradeda | o¢
gyventoj O, igleidgialn]G00 Hurgi(mul2 2 em. vti cekel Nebdgaur vt ol 8
daugdja pripagbDastan]i O, kad azartllntll\alprllopgagnano g7e
gyventoj Oi83% RO®SEB. )m. 16 proc. gyvent og Ok 10i28 fmi. n g
probl emOit roukmroocb.endr avi miugs iscuh o ecigman,i O7 pprodd .e mO (
apklausa, 2023).

Taigi, |l ogimai specifind tiek savo m@olb todkgdtu, t |
ji papildov al st ybBs jbi uduyeit i rp&t ¢ INggigraDZi mgtNr pwlsBZ pri e
kyl anl i as SOC|aI\va1Ie$t)pba)sblsemn(alsal|Troadjad politikoje
l ogi mO pasl aug® vers|I N bei nustatytos atitinkamos

Etinis aspektasNa gr i nad a mi l ogi mO |l egalizavimN ir jo o
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vertybinio pobldgiogé&ilhkhiusalmaas, i ky] Bnlsudios mavusi (
Val stybas teisa ivirseuiojiketriasdes St Edditnaivjusehbsgi j os, p
kultliros pavel dN, formubjbhet®Z kpmikrietitaei sensdspe
teisn nuo religijos bei paproli O, buvo si-¢kiama p
negal i gkumN, neeotriivelr@ u mb entOmN or s inodajii sadmag Vakar O tei s
kur teisas institutai gri eigtedii gatj roishotpiolnuo kloist, O n
ir turinliO®O DIakos teisei, bet tuo pal iignoragmaa!l i t i g
norminant visuomeninius santykigsa | i s NIl ygoti vertybinio pobldgio k
ar institutO. Krikglionigkos moralas principus pa
bagnylia diardlkk999 nBZ pogi I r DZeldZaV alzsutoy B & d iokye sammisi mK
l ogi mO versl N, Dt atymo | eidajai DZ ei sina amoral.i
Atur &ajimuo dgiaugiasi tik saujelda |l ogimo versl o s

silpniauasverlii dmiBaWanrpd dios. )iylionlido sm. 119i9e3t uvos Vysku
kreipmesiDZ LR Sei mo Pi r mi ni nkfg tbeegritarifasra&krcd ij Omavia dooawjsg i
logi mO Datatymo redakcijai, nepr asiulgerkto® D&u artiypees |:
vertybi O [...] azartini O logimO verslo intTeoesai
tarpu nepritariantys giaitokspogiEijaiprpageak'aajarg

Vi sos vei kl os turi bl ti vi Komidtaé t or eli Kandtiti@migio 2 0 0 &
pasaulietinas valstybas bpgrincipal bdtusos yabsatsy birir ifkra g noysl ii
pasaul @gilros ir religijos pogilriu daro neutral.
funkcijO ir veiklos atribojimN. Taliau valstybas
prlyginamas neutr al umui vertybiniu pogilriu. Todal %
institucijo atgvilgiu, visose savo veiklos srity
tas vertybes igpagDBtaméi Nonisekosmendsal sayPa, kaip
patenka DZkebli N situacijN, kai reikia logimO ver

krikglionigkOjO vertybi O iglaikyimgs gt Ommpa i ®gamnlyiO
p 0 z i jcpagirifks, priklausonuo at dj usi O DZ val dgi Raktpskadi2022 mO v er
bendrOj O I ogimo pajamO suma (palypygimos bemd2024as m
milijonai spealurroi) ldiawdyii jaNi Li et uvosr pdaathii MNika Nosvpee k tyd
l ogi mO organiiamdlvi mui sumagaj

Visgi liberaliz mo vertyb&mis grDatas pogilris, gal i mai
visi gkai panei gt vi suomenas stonaU|en|DE|@sa[ke1kljus
|l ogi mO organizavimN galima vertint.i kaip gmogaus
galimasneigiamas pasekmehaliaivi s uo.mefh@adal ¢gi uo teati kvialndii gakmhagpdisrhua:
DX ardinti kaip moraliai neskatintinN veikI N.

Apibendrinta galima sakyti, kader aptartus | ogi mo saatnst i yskki 1i0edi sdpgei ¢
santpyrkueOgtarlngumas Loglm@ugaatybl@kbmasgal | emi a
santyki O reguliavi mui Dgiyjvem d b hti ng dmios r@rgii enno np:
visuomenei svarbius ar sunkiau kontroliuojamus santykius (Bakaveck)5). Lo §gi mus
reglamentuojan]liuose D&tatymuose paprastai i gskir

DZairi ®© draudi mO, suvargymO ar apriodjmomOireu s
specialios |icencijavimo sistemos nustatymas, re
nustatymasnuot ol i ni O | ogi mO prieinamumo bl okavi mas, t
nuotoliniuose | ogsitnautoysned DZry vie® dd ynd gnia® rlhrdit;Ganas (
priemoni O anali za | ei satgietrii mlua ssuo/mlkalllmllwdyjepemkylauu
kurios ig gi O priemoniO ir kokie jO taikymo bildai
visuomenei.

Azartini O logimO D&tatyins ub mamp$adug igiamolge g kmd n a
poveikio

Visuomenas teisas socialinin, tame tar pkeyliar ingu
aukgliausi N teisinii gali N turinli O ko nkonstiticijos5 ni O
str . 4 d. DZvirtintas principas A(\omlsngZua:neDEg)(aJllgr

val stybei: reguliuoti I kinfn vei k! N taip, kad it
interesus (LRK 46 str. 5 d. ), ripintis gmoni O sv
susirgus (LRK 53 str 1 d) , | ai duotii pilieliO teisn gauti S
nedar bo, l i gos, naglystas, maitintojo netekimo i

147



onstitucinas normos suponuoja ir valstybei pozit
o0gi mO fgevesikhia. reguliavimu nustatydami azartini
or muodami valstybés polltlkN gma’glena;rrtltlyq)gllﬁztpn
umagi nt i vigsad d md ri il lag aalzNa,a s A ma IO zl woogd am@ AL]J apt ar
i suomenfi nuo neigiamo azartinio |l ogimO poveikio
Lietuvoje pastarNjDZdegi mtmetDZD&igaliojo nemag(
| egal i zuoptriadndutootso Ibilnoikauiotlio gniemaeigailri O azart
DAteigtas apribojusi Ovissivol d@iime 4 wtgdmatas
|l ogi mo automat O dudAéShOo0gal caymd i eipose AN d( t c
izatoriams buvo suteikta galimymuassagwwakli(é
linio | ogimo DZenginiu, kai | ogkrmoptesegaill t at I
j ant nuotolinio |l ogimo priemones perduodamas
j O temasdiOntaipsaagmtini O | ogi mO prieinamumN ar
omends apsaugN nuo galingo logimO poveikio
reigojimais, draudi mai 9 oigri noeitdiimdins ,0 lkuwarnit@ kd &
Vi suomenas apsaugdiviakimalki nbad mat ymeust at ant i
enurodytus D&atatyme ar b@Alpjagled dggtirantld.o) .nuGit an yad
eguliavimas buw@ys md4 ynvaé ndimpaemad yvaus teisivwviskas, r egu
as nara tiesiogiaif.l eliosgtiamoDatteaitsyimoi, O dsraanutdygkiialmar e g
eglamentacija yra pateisinamos ir miutgiummds i tr e igsmior
eisi O apsaugN
Su IogaJO teisi O apsauga sietinas reikalavi mas
uri blti nurodyti |l ogimo pavadinimas, taisykl s,
ei kalavimu | ogi mO ofignadnigriztegaosniulucs g ipmi®evdai |l Tor g sDZtsaurpray
nicijuoti @gi, o katrri aogtsisaitsii dil yatOavis Mo | ogi mo regl ame
ategorijos automatais, | acd@mganituojdmasi o mdot al spkbes oc¢
arnybos nuomone, i gankstind toki O tai sy Kokiud kon
du sakomybad d&al taisykli O tinkamumo bit@ypgd
gi mo expostsoyrktl ReOgfiament o paskirtis padaryti I
gaj ams, pavyzdgiui, kad jie ig anksto ¢
virtinus sill omu saubZtos toygyma nda kdg it itreu ss,e sh 0
AL] 101 str. 4 do g innuusst aa rygnasheidinodaoujgld tndiuik r il nt i Kit
evoli O DZykdymN ir teiktisieklkmahe besstismeaofimmobet
tC) su logimais nesusijusi O veikl O, tleomyiknadsb
nedalyvaUJantiemasmenims. Kaip tam tikrdansiniss augi k|l i s gal i bl ti vertin
banko (debet o, kredito) kortelamis bei statyti b a
kadi manat a rei kal avi mas netai komas vVvi et oms
Kri
u

< nw —~+~—x

m.
m.

U< TS 5SO0< NN
O N cCcoQ ®d K

- = x = 3
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0
t
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)
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o) i no
z It

oy e]

asteka n s
2020 m. 1|l ap |l io 1 d. visi | ogi mo automat ai b
sistemN AKIloS)i,a rios pagalba gali biti renkama in
DA kaitant gai ddj O atliktas operacijas, l ai maj i mus
aspektas vartotojO teisi O apsaugos pogilriu tas,
reglament O, sut eperlodinius matkdinimossibbjanelegalausbht mo gal i mybes.
Imperatyvasor gani zuot i l ogi mus tik | ai kanti bo@am@t y
organizavilN r e g u | idurog uadnilmaaiiss i r aprlb’ejrltmapastle@aastyka
nuo 2015 m. b redaguotasiekte i 18 akhar @samO nuostatO for mul
normomisDa ¢ n i straipsnio keitimai at skl ei dtekima itgike ko sb e
DstatymO | eidédajd pozicijos Dz IlQ)sgalpsrm(]]eDZ/erstDntélsen
pami ndbisno&urios nukreiptos anhupnlg)rarmtc@ apsaugos ugt
Si ekiant apsaugoti V|eglesDZaueatOerlersNDBtDﬁlt@QymIOu
organi zuetNir:alggN@iinokyisars v ei kat os priegilros D&taigos,
irkt.(i g viso ABejporii@ike)i.a draudi mo orgsenglzyoa; pa
kuri N gi vei kl a gal i b1t vy kdoma gyvenamuose
negyvenamosi os patalpos yra pritaikytos akmptaanit DZesiu
DAji mu DZ namo | &alpiti@aensitmuols0e sgaus u2 ddaugi abul i O, k u

uk
a

parduotuvas, kavinas, kirpyklos ir kitos viegas
reglamentavimN igeitO, kad tokiuose pastatuose 't
Logi mO organizavimo vietO steigimN regl ament uc
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buvo DZvirtiogt ansus(easimopstbigtikgavusV i et os savi salktdghbidN.t 21

m. 9 str. buvo pakeistas, papildant jDZreikalavi
steigdj ams ,utmenwngo®alo® ogiamg bd ir totBB kaiat amti adgiisr g @
punktusst ei gaj ams. Tokiu blidu antgemini O I ogimO or g:
apsunkino | ogi mO pasl aug &itenj@kusaisou pd ta® r Wa d Pwaas u teibs t
priimdamos sprendimisg du ot i | 0gi mo DA ted toynmtad dedi le i wnaudPat \o geugj i al m aos:
tarnybos parengts rekomendaciiais vertinimo kriteripis ( Lo gi mO or gani zavi mo Vi ¢
pastebati , vekinbk k at ekiuj aie kel i a rimtO abemagi 6t da
azartini O logimbO prieinamumN ir patraukl| umN. P
organizavimo vietos iki gvietimo, blemldriuonmeni v OB
vietO nustatyti atstumus, Mawina &d kkoméduojani asmmgaeysan i  n
per ma g i i rertneqanii kkalitpi rweali pri emona, skirta
Abejoni O kelia sillymas s #&oksgvyavlednyabndysO pnaasnkGp mg Yvneu
skailius l ai kytinas rei kgmi nlgaii, k aatt li ise ktamk i Op onvieri ¢
savivaldybaje gali b1 ti DZvirtinta | abai $kigi mOng
organizatoriamgaikomi reikalavimai nustatytn e  DZI,t akt eytm g e me s nkéusrekgmehdacodis t ei s
vertinimokriterijai s. Nor i nt DfHyvendinti ALJ nustatytus val :
atitikti teisddkiros skademéigkdisnonprmnsitpWNr,i ree gkt i
teisas aktai neturi priegtDtaaittyi mo uddgy veesmdiisn a meii esji i
rengiami ir priimami taip, kad DaigaliotdO kartu s

Dy venmTPjna 3 Ewopas Komisija,demplamaBiSva | st y b & s grimaidtlairkpt aviesi k s n
sukelianli O |l ogi mo pprlelrtamLlirascleallmaphmMSbackalsZOZZ)lLog| mo
organizavimoavi @tr ® es kaimuima u dbZi patesisasprriibeol jaindaas, gkaal di
pvmet O skailius sNIyQOJa magesraetwkualgdamgwaaupast
anl zavimo vietO, Daroy tdlan@dlllaggllagmﬂenmbnt@ﬁhll otgutrlat (
ndbg)tlsadlaia|5|@dxlllungo pasl augO vartoji mN, kon
o azartinidwdNatognabmsaprbogem@. pomwuei ki o
nio potraukio azartiniams | ogimams TPproble
o 1 ogi mO prplaewyezadpgmyuml,gaJIAVtmyrldta@ ymeé rOd r uo men
nini O problemO dal azartini® logimO (pato
ei puiv ol @ kammo(Natienah Sambling, 1999: 4T ai gi |, Priegilr
rekomendacij as, turatO® orientuotis DZnei
Vertinant ALJ 9 sttirk.s|DZnwiurmN retkoosn onmi ons tua tacssp e k t u
gauti savivaldybi O leidimus steigiant ant gemines
punktus ir kt.) yra perteklinis, kadanmbsthesiupg
taliau padidins |l ogimo punktO operatori O ar organ
LogimC) populiarinimo maginimo kontekste reikgm
g i neisinisreguliavimad.ietuvgegal i oj a dr audi mas rekl amuoti aza
gi mus organizuojanl|li O bendrovi O pavadini mus, p !
kl amos draudi mo sNIygwus alzwavd i ma mii Isé ¥y to&)d ki iN & il o ifu @
el bti nepilhamelthame skéet abnamse ,madgiyaturisikveibga i 40/a s
vaikams ir paaugliams (10 str. 9 d).a| da@wudi me numat ylt @isd giga nmtiyoss (rpe
bendrovi O pavadinimus ir kt.) sudaro prielaidas |
sNmoningai ar ne gali blti pageidgi hemadginam@ojj ek I
bendrovi O pavadini mO, plroegiimaiGC gheenskildlo nairn tgias da smtu a
bendrN vaizdN apie jose vykdomOokbsel dug@®dpmbi ddT i
l ogi mO patrauk!|l uMdpiilrnamei i mma mosekNor t Ovet ai ni O s an

| o
| o
re
s k

pakankami aigkiai apibragta, pavyzdgiui, neaigku
skirtos informacijos kiekis sudar d gai k amaa bjl & N
svetainei nustatytN draudi mN. Panagus nedaiogluma®
D& t a kuyiameDZ v i, jog Lietuvos terito i j oj e draudgi ama | oterij O re
skirtuose renginiuose, |l aikragliuose, gurnaluose,
28 str. 8 dant, kto&kliiaaus rkenureoadt], aiay wadagvadjadant itsai
knygos, radijo ir televizijos |l aidos, interneto s

Nuo 2021 m. |l iepos 1 d. Dai gal i oj obetkuraiodnaimas L
bet koki omi ss kplreiiesmtoin dimimfsor maci j N ar atl i kti DZ i k
organizatoriaugnicijucjamuss peci al i us rengi ni us, bandomuosi us |
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panagaus pobidgio sGIAdlila@mlﬁs;ltass)lm»emmmmmles)dytas b a
| ogsimud or macijos ir skatinamOj O | ogti mrair eskneglréé tON s |
viegOd konsultacijO (KohGa2).ackymni aded angmda amjiOnt o
api bl dSwnsimNagi nus su konsultacijO turiniu, misO
i gai gki ni mai nepraplelia Dadtatyme nustatytO i mper
Val stybei siekiant teisinamis priemonamis magi
logimO ir loterijo rekl amoms igleidgiamO biudget
2 lentel a
mO ir didgi 6j O I oterijO organizato
20 m. 2021 m. 2022 m.
, 08 14,99
, 32 2,17
mO priegil-2032tmrngpopsalgad

Azartini O | og
2

(o]

re 6
p & _ 1
L

|
mum'

9
190

Sl
mmcn
o

LogimO ir loterijO segmento reklama 2022 m, |
pralenkdama kitO sektori O reklamos apimtis, pvz.,
medicinos1 2, 5 proc. , |T9|pr0tahab|ausma|0 lpagil m@ grle k|l amos i gl ai
ALoglmO strategind grupan ir AAmber GHambi Kagi, at
logi mO ir loterijO reklamoms iglaidos di sudggodj okai
pvz., mobiliojo rygio reklamO bi uld3) epgradc .s u(margiag i T
2020-2022).Toki a ganatinai paradoksal: situacija -suponi
magi nti Iogi-m@ypahdauklum&lstatytas teisas nor mas
Vienas ig veiksmingiausi O bllld)(gar]|ob(atm|g|aasurseru:©nrzr
PagalALf ankyti s l ogi mo namudsea i (maaz il ma)i,mOk wrtiad o
imai) ir A kategorij os,I|gnkyesB kategorijog rii gloa goil n@)l wiga g
ma t O, lankyis@amtupesmi ni uose (jagydODBial Iocmm:bagybo pas
taip pat gal i myba) |mdii nh i sdalvéui Gudtodirutbs® o ni n
tiniuose) |l ogi muose gali asmenlyALjnulo0 188t ra
t sumaginti loterijO pat reauk | puangha v gk aDBst
i gl og & inNi ka r a sl maei nnyasj, o Mudo20pR i dalgvaud loterijose

| iams apskritai ugdraust a. Tai gi , api be:
as imperatyvas draudgiantis nepilnamel i a
Kitavertus, kiekgi e draudi mai yra veiksmingi ir sustabdo p
nustdt gt Guign@ ikmpalikoorganizato® n u o § iAILYat)Gi O nuostatO veil
ver|lia abejoti somologum;O bpkibmus@epetuhmataa1<
Lietuvos gyvent ojiGlprar.(n ed uv® si lgiyvehtBRt02 d4pkl ausgs
-spali o manesiais ¢gio straipsnio autoriaus at !l ikt
di dgi oajpik | daaulsiosj es tduad eyrvtady uAssiuds i pagi nof darue @mizlama mal ia.
(51 proc.),-lokllglﬂjaGnthZO pprroack.t i ka rodo, kadnaljamdy me
azartinir® elim@imu@®Np pat rnaeywk |l nmodikeidin & ol kassl Nnepasi ¢

—— = —

vei ksmi ngumu. jogyvendinti gDZ teisinDZ draudi mN |
populiarumo ir kaddabar ti ni ame teisiniame regul i avapsaeotinadar a
nepilnameli O interesus nuo ¢galingo nuotoliniO |og
l agybO punktuose ir automatO salonuose, nes sukur

(hegi o¢ amampi uteryje, no dali pasiragjidoti im ¢ @ ii lo n, ahoeseljleifsaai n e
dr audgias (SEfkckas 2022

Dal i ai pil i edail® vmesrd aniaksi nl goagsgain sukedti gam itikras $veikatesrar j 0 s ¢
socialines pasekmes, todal 1 ogimO organizatori ai |
priklausomybrj turinti e mkis201d snmeagal fres| sd aylbii myalsn | loayg tmic

komisijos susitarifis u  1Ob @inmhr gasrAumn s r adamas mnagy oa v onél@sdmy y mN

dal yvaut iKolmi giimwmase kuri jDZigsiuntinadavo | o0ogi mus
gi iniciatyva buvo ¢ggemoamargiamk @ ak @mii Oi jpes dirradlag bi a
nedaugelis logimo namO praktigkai DHyvendino. Pag
str. pakeipagal DEuanbZmaks asmenO valios nutraukt.i
Taliau tik 2M8Ir7 bm.j,usbt esiagzws t e(toliaut Régistips) i gas memn @ ar
gi nama IAErterastp,‘atmImsmmlnaptruasgymus, draudgi ama DZei sti [
leistijiemsd al yvaut i |l ogi muose j&rpaaggmerompodytKNal pi &c
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21d) Gios teisinas priemonas reikalingumN rodo ka:
l entel a).

3 lentel a
Paduot O pragymO neleisti |logti skailius i
Metai 2017 ( 2018 | 2019 | 2020 | 2021 2022 2023
PragymO skailius 2580 3873 | 5079 | 5816 | 7485 11388 | 13876
Vidutinis skailius 327 323 423 450 612 914 1156
Vidutinis skailius 11 11 14 16 20 31 38
Gal tiomgismO priegilros tarnybos 2023 m. v
Vienarei kgmi ai atsakyti, kokios pagrindinas pr
taliau, manytina ¢gio reigkinio priegasli O gali bi
Priegilros tareykosinfikdemal a i nt er mskelbamissaipsigiai n a |
azartini O logimO keliamO problemO temomis, viegir
(2023 metaisskela? 751 soci alinas r ekl amtaslosd,r gnkil i asi puas é e
gyventoj O igleidgiamos sumos | ogi mams bei |l ogi mo
|l ogi mams grasmin ir norinlid to igvengti, skailiO.
Vertinant gmoni O teiséas paduot.i pragymus nel e

damesys DZ gi aeg iasptlriansk yrbeek;aplalplm)@l rrde@shaBmm;lékl 0 ¢ dejktu s
atitinkamus pragdgymumy,i ena)raasmdesmﬂaattqmn@nslaco al ijokigs bl kil

profesionaliaimsantaygrt imaiama;0 d) sRe@i stre neturi ga
dal yvauti |l oterijose, nors galimyba madgsee n@r aaeiil d¢
azartinius | ogi mus;r e3)k apnaagiaelmé&aLi] pilrOa gsytnrN. vp2KrdadmiNu s i
privalo ugtikrintitabigamOl ogigmoai emgani natori ai ga
2022 m. pageidimO, ug kuriuos bendrovadms buvo tai
pagei di mus. |l gvardytos aplinkybas daroymchtwhulinknasd ¢i os
Azartini O | odirp&raukdund eifna @ imuimmoa kk airatl @ilsstyer a nuot o
reglamentavi mas, kadangi |l ogi mo procesai gi ame |
nuotoliniai l ogi mai buvo Il egalizuoti 2016 metai s
anksliau, Tpws. ,t aPmiydbbdpps duomeni mi s, 2013 m. kaip
respondent O nurodé& internetN (Azartiniai |logimai,
Pastaruoju metu stebima bendrOj O logimO pajan
pajamomis antgeminase | ogimo organizavi mo -Mi etos
pandemijos metu. Pavyzdgiui, e klhoginmonwvi enedosie apl
sal onuose, l agybd punktuose ir kt.), bendrovi O,
i © drotge ImO) b e n@ir otsd r

sumagajo 22,5 proc., o nuotolin
irpokad anti no, i i, per 202
logimD1,7 min. eurdO. NuotoliniO IlogimO bendrosios
i gaugo 19 pr o022 metapl@Wauloga 122 ® |1 ogi mO augi mN pat
|l ogi antys azartinius ¢gaidimus respondent ai nur od &

i
2 metus BLP ig ant ¢

respondent ® buvo 40 proc. (LPT veiklos ataskaita,
Taigi, jeigu2019m Li et uvoj e nuotoliniO Il ogimO dalis | ogi
proc, tai 2021 m. nuotolini O | ogimd dad20 metaisgiam u g an
suaugusd ¢ ayvén®svi dutinds |l ogiammsi Gobguthamadnaddivildagicjua C
Europos valstybi O sNrago virguje esanlios Norveg.i
|l ogi mo i ¢l ai (@Sesickas, 2082 2 3, 8 3 %.
4 lentel a
BLPaugi mas nuotoliniuose | o0odgi muose, l yginant su
organizavimo vietose
Metai (A n't g e mPokytis, [Pokytis, Nu ot ol i|Pokytis, [Pokytis, ANt g e mi|Pokytis,|Pokytis, eurais
Il ogi mOjfproc eurais | ogi mO |[proc eurais nuot ol iproc
bendrosios bendrosios | ogi mO
l ogi mo I ogi mo bendrosios
pajamos pajamos I ogi mo

pajamos*
2017 (75572786 O 110832 | 21788 697 41 6 327 756 | 97 361 483 7 6 438 588

2018 | 7141573 | -6 |-4157 053 28015409 | 29 6226712 | 99431142 | 2 2069 659
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Metai [Ant g e mPokytis, [Pokytis, Nu ot ol i|Pokytis, [Pokytis, ANt g e mi|Pokytis,|Pokytis, eurais

Il ogi mOjfproc eurais | ogi mO |[proc eurais nuot ol iproc

bendrosios bendrosios | ogi mO

| ogi mo | ogi mo bendrosios

pajamos pajamos | ogi mo

pajamos*
2019 | 72132705 1 716 972 | 40493826 | 45 12 478 417 | 112 626 531| 13 13 195 389
2020 |43 948 048] -39 -28184 | 59559 249 | 47 19065 423 | 103 507 297 -8 -9119 234
657

2021 |34 037 529| -23 |-9910519 102 166 806 72 42 607 557 | 136 204 335| 32 32 697 038
2022 | 74 068 752| 118 |40 031 223 121 728 554| 19 19 561 748 | 195 797 306| 44 59592 971
2023 | 74 068 246| -0,4 | -312 184 | 148 447 007| 22 26718 453 | 222 203 575| 12 26 406 269
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pog|ITcrglumraeskatlytlnaavelklaLog|mO santyki O specifiniai bruog
gi O santyki O teisiniam regul i dvjianmui b iDHiynvgeonntiisnti e
priemonamis, sureguliuoti visuomenei svarbius ar
2. Logi mO reguliavimas yra viegosios politikos
interesai turi blti svar bi amassiparse nvdyi kndaoi moysr ap oDZi at ki okj

vyraujanli© vertbeE)tatykaOatoEm dybr;aaatnssvsalrth|a0c3|Jos V ¢
teisini O priemoni OAzkairrtiimN Oi rl otgalmIOyrkoLlam(Dvalalgk
D&t at yme DZ vieguliavimdpos j tgik@sv é ks | @ a09%na pirdagn@A mat ©Oi mie ©
l ogi mO Dzt attyimkedl sPZbamy me regul ia@vibma glt ankisth@ v al sk
reguliavi mo pbDilk t2&ka4 rprlllm:pipIOtinbamahes@]nanglontrleg
azartini O logi mO prlelnamumN patrauklumN ir jO g
3. Lietuvoje pastar NjDZ degi mt met DZ D&igaliojo n
organi zavi mu: 2016 m. |l egpprbddauosi bhaobkuoti ninail e § ¢
organi zavi m6l1svemt aDaéejgtas apribojusiC)vSaVoIbgia
aut omat ai buvo sujungti DZV|enN|rtithlm9 gubomat &md
ugtikrinti 1o0ogajO teisiO apsaugN, maginti 1 ogimO
DZ virtintas prlkeamqanebﬁlp‘rgdmwmlsrmaomeerratﬂ napisaugN nuo nei
poveikio, taliau ¢giN apsaugN dar rei kdatO gerinti
4, Analizuojant nuotolini O ogimO teisinDZregl al
priimtos D&tatyminas nuostatos, sudara prielaida:
rinkojeTdiasiamdmMNi.s priemondmis sukuriant finansin
var goma magesnes pajamas generuojanl|liO antgemini
pasakoje nuotoliniO logimO sektmdripuass| magd domikmo
situacipj e didaja rizika, kad rei kiamai nebus ugti kr
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ENSURING THE PROTECTION OF SOCIETY FROM THE NEGATIVE IMPACT OF GAMBLING BY
LEGAL MEANS

Summary

The gambling market offers not only additional income to the state budget, but also obliges the state to ensure legal
protection against possible harm to society from gambling. By establishing the conditions and procextgesizing
gambling through legal regulation, legislators acquire the obligation to prevent or reduce the harm to society that occurs
due to gambling.

In Lithuania, a numberof changes related to the organization of gambling have come into forgeast thecade.

Some of these measures are designed to ensure the protection of gamblers' rights, reduce the accessibility of gambling or
possible harm to a person's health.

By analyzing the Law on Gambling and other legal acts, the article reveals the peculiarities of legal relations in
gambling, discusses the legal, economic, social and ethical aspects of these relations. The legal norms protecting society
from the negativémpact of gambling are discussed.

The article concludes that the legal regulation of gambling can be seen as an attempt to ensure public protection from
the negative effects of gambling, but this protection should still be improved; legal regulation has created more favorable
conditions fo the activities of remote gambling, which occupies the largest share of the market and generates the largest
income; a significant part of the requirements for gambling organizers and the control of their activities are not éstablishe
by law, but by lowelevel legal acts.
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PRMOKURSO STUDENTO ADAPTACIJt LEMI ANTYS VEI K
| NGI NERI JOS KOLEGI JOS ATVEJO ANALI ZA

Giedrd Adomaviliena, Judita Gtrei mik
Lietuvos inginerijos kolegija

Anotacija

Perdjimas ig vienos ugdymo pakopos DZkitN, mokymo D3
| ai kot arspikani ngad&aldaptacija | ai koma rei kgmingu ger N pa
adaptacija aukgtojoje mokykl oj e dddaptatips tynmuoselanalizuofakiu s | «
pereinamojo |l aikotarpio igglkiai, sakmingos ir nesakm
efektyvumas. Lietuvos inginerijos koleglejesssaLkI«mrntgaas
adaptacij a, ypal pirmaisiais tsit utdeiijgd amel amosk,y moash a in usovse
rezultatO. Tai gi keliamas hipotetinis klausi mas: koki
mokykloje?

Straipsnyje analizuojama aktual.] mokslina probl ema:
struktirinius bei vadybinius polwlsitwag ypat ipriiravo]| ikaljre o0 re
Il emi anl|l i us v eiinkgsinnieursi jLoise tkuovioesgi j oj e. Pirmoje straipsni
aspektai bei adaptaci jN |l emiantys veiksniai. Antra str
Lietuvos inginerijoessubdehe®i pdappacmpNkuembantys veiks

kiekybinio ir kokybinio tyrimo strategija.
REI KGMI NI Al &l&piachia, Akademiniai, socialiniai, psichologiniai, aplinkos veiksniai.

j vadas

Gl obalizacij a, nauj ausi os technol ogijos, stipr:
skirti dinami §kos darbo rinkos porei kius atitink
ekonominds, socialirn&muiir Dkuwslktultruio &asnay e rktad g diigd ii rk

besi mokan!|i Oj O pasirengi mN mokyt iBur opmwtsy viawgtjdj, o
dokumentuoseHur opos Aukgtojo moksl o erdvas kdHefFuogean ugt i
Higher Education Area, Bologna Process, 2088k c ent uoj ama studi j O kokybas
kokybas vertinimas apima tiek objektyvius kriter.i

proceso aspektus ir mokymosi proces-studem Oy bd ap DA ak
Per aji mas i g vienos ugdymo pakopos DZ kit N, m
sudatingas ir kritinis |laikotarpis, todal sakmin;q
atspindinliu rodikliu. Sobpjeéedbo®iadambascijai akkgt ]
Mokslindje |iteratiroje galima rasti DXairiO stud
konstrukt®. A. Brooker ,t¥ri Biodakierst Jdeuhn@s meilxipj &
kad pirmo kurso studentai patiria daug ir D&Zair.i
Mout on, H. Zhang, B. Ertl (2020) atskleida, kad vy
Anubyr aji mofiM. LKGavip Dgnads, t M. ercadPefialoza, S. Dominguéara, (2021)
adaptacija yra bitent tas reigkinys, kuris padeda
Tam ti ksl ui yra kuriamos pr ogr anygas pirme kusmsgjudeatanss i S
adaptuotis pasirinktoje aukgtojoje mokykl oje.
Siekiant suaktyvinti studentus, vVvisapusi gkai p
i © poreikius, ITkeslius, pl atot. paramos studentu
yra atl i ekami auk @t oskKloss amo kByekniddysi | RDR@sSt ani s a\
Li epuoniena, Li ub i Adamacijas, tyrirdupge iahabziuofardi, pereh@ntjé aikotarpio
i ggl kiai, sadkmingos ir nesadkmingos adaptmasijos pr
Nors yra nustatyt a, kad tokie tyrimai konceptu
aukgtojoje mokykl oj e, gerina studijO kokybn, at | |
| Tkeslius, t&laiputmar aegikn@amaadybinius ir strukt]
Gi tema tampa ypal aktuali, kai kal bama apie nauj
aplinkos inginerijos kolegiojsaklmm‘egipoisjmmgtD&uprtia
kol egij a Vadybiniai bei struktlriniai pokyl i ai L
konceptual O pogi il adaDZstuadienpdDobhidamasci knidkykliges pat
bei sudaryt.i kuo palankesnes sNlygas visuminiam Kk
atskleidi mui, negpaldkmi nmai saidaips acti jdi j O met ai s,
mokymosi nuostat O b dagi keliamadipotetinia Kaugin@s: kokie weikshia lerfia
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pimokur so student® adaptacij N aukgtojoje mokykloje-

Taigbgi ame straipsnyje analizuojama aktual. mo k s |
student O adaptaci jN struktirinius bei vadybinius

Tikslasinustatyti pirmo kurso student O adaptacij N |
Pirmoje straipsnio dalyje aptari ami teoriniai stu
Antrast r ai psni o dalis yra skirta empiriniam tyrimui,
kurso student O adaptacijN |l emiantys veiksniai. Ty
strategija.

Teoriniai studentO®O adaptacijos aspektai bei ad:e

Adaptacijos (lot. adaptatiop r i si t ai kymas, priderini masgcisallviorkia
moksl O sritiymaeuj Adaduakd, anauj os patirties DZ ungi |
procesas. Enci kl opedi ni ame eduko I ogijos godyne ad
pusi ausvyr a DZienuksi an(Jopvraiieggaa,ara007) . Giais | aikai
prisitaikymas, pripratimas ar barjerassirandantis individui patekuBZ nauj amo gg Nepmgas.
adaptacija yra daugialypis konstruktas, kuris su
prisitaikymo atsakO. Tai psichologinis prisitaik

i ggl ki ai s, ugduot i migi uo -mtakgGjtwkir os mogghkl pafi gys
(Mouton, Zhang, Ertl, 2020).

Pirmo kurso studentai, pradajn studijuoti aukgt
di desniais akademiniai s, bet ir savarankigkumo r e
mokykI| oj e. Dagnali sibt dentraimotkwrtii sp ekristiaadrpi,enrtegu
prisitaikyt:i ne tik prie naujO®O mokymosi s NI ygOoO, |
i nfor maosi)j,N r(egiiknail avi mus (taisykl as, meguliaciniams v er
mechani zmams, susi kuria tokia vidina elgesio pro
mi kroaplinkos reikalavimO, o valiau tapt.:i aktyviu

Kadangi, kaip anksl|liau minata, adaptacija aukgt

analizuojami galimi skirtingi adaptacijos elementai.
Kaip pastebiM. L. Gravini Donado, M. MercadPefialoza, S. Domingudara (2021)ad apt ac i

i
galima skisssgyupebZ kakademi-empcsogj alnsfijtasmeni:
(Olivier, Morin, Plante, Archambault, Dupéré, 2024) 1 1 o adaptaci j N sieti su te
socialiniu funkcional i zmu. A@ravipi eDorthdoj MecadPendd@aa i r i O

DominguezlLara, 2021Bend ¢gi 1t &, St a ki salsawad ¥ iLe,nier, SENENZKPajCiK,
2023) moksl,gakismdfveai gai, kad akcentuojama akader
vei ksni O svarba pirmo kurso studentO adaptacij ai
1 Akademiniai veiksniai:
o Studirjl @i s, da
o Asmenindas stu
1  Socialiniai veiksniai

tytoj O ir studentO santykiai,
ijO strategijos (laiko valdyn

[oNN7)}

o Student O socializacija (student® organizaci

o Rygiai su kitais. studentais ir dastytojais
1  Psichologiniai veiksniai

o Streso val dymas, pasitikajimas savi mi, ner.

o Emocina parama ir psichologina pagal ba.

1 Aplinkos veiksniai:

o Aukgtosios mokyklos infrastruktira, technol
o Geografind ir kultirind aplinka.

Taigbgal i ma dar yt. prielaidN, kad akademini aii vV ei
aukgtojoje mokykl oj e, nes jie tiesiogiai susijn
Socialiniai vei ksni ai tur i svarbi N reikgmi studer
prisitaikyti, rastetNaaankkfitosi sssmoegkl os bendruo
aktyvus studentO D&itrauki mas DZ askmd @isn tois sntorke N
psichologinin gerovin ir prisideda prie geresni O ak
student O adaptacijos procesul aukgtojoje mokykl o]
bl semMjignél susidoroti su igglkiais ir pasiekti sa
emoci nDZ stabil umN, stresN, paS|t|kaJ|mN savi mi, r
kurios gald. turéitiegiﬁaiceiljDZip0|vre|gé)Z(&;\leuldenAfDl i mk os

156



sakmingai student O adaptacijai: patogi os, ger ai C

prie geresnio studentO D&itraukimo ir akademinio

Taliau bitina atkreipti damesDZ kad skirtingi v
moksl o institucijoje gie veiksnk@R4gml il s&posi bga!
ir aplinkos inginerijos kolegija buvo prijungta
kol egij a Pradajus veikt:i k o k ysbvi agrkbaui  ingasuij aaii g ka unkt g
student O adaptacijN veikianliniugaplakakemi Neu&sSNis0S ]
tyrimo rezul tat Oaswmaipsnib dalise i bus skirta antr

Adaptaci jN lemianli O veiksni O empirinis pagrinc

Atlikta studentO adaptacij N | emian| iadptacipituk sni O
DZ akos studijuoj arnleiko remadawms Ost udiejkomMsy asi ni o kom
kad sakminga adaptacija gali ugti krinti sakminga
student O adapt aci hutd atlikesrempinmis fyrimas. vei ks ni us

Tyrimotikslasiat s k|l ei st i vei ksni us, kurie | abiausi ai V

Tyrimo organizavimas. Tyrimas buvo vykdomas 20:
ir kokybinio tyrimo metodologija.

Kiekybinis tyrimas pasirinktas todal, kad buvo
ti kroje populiacijoje, pamatuoti tiriamo objekto |
priclaidas il emi anl ius veiksnius. Gi met odol ogija ramas
empirinius duomenis pasirinktai teorijai patikrin
(ginomO ar numat omO) sntaugdreintaQ iandNa pitra cmajtoasv ivneN.k s n i

l ganalizavus kiekybinio tyrimo rezultatus, gile€
met odol ogi j a. Ji grindgiama interpretacine tyri mc
duomenis siekiama konstruoti naujas ar tafilbsamas teorines prielaidas.

Tyrimo dalyviai ir jO atranka. Buvo taikyti du
(apkl austi kirmyhiuni s atrankos bidas, k ai ki ekvieno
i mtDZyra ginoma. Talgvapbkanusialikadvogri mgider.i|j
(ig viso 588). Tokiu bldu buvo siekiama patikrint

Kokybiniame tyrime (Focus grupi O diskusijai) b
formuojamN grupfi DZraukia asmenis, kurie yra tip
formuojamos atsi gvel gfioarnmta DZngui ouloast ikmmd st,eriigtunss:t isn aus
vi suomenind veikla (grupi O d@nisitnuadie)nt OF o cautsr i qirku
konkretaus tyrimo ugdavinius

Tyrimo metodai . Kiekybinio tyrimo realizavi mui
pasirinktas todal, kad buvo siekiama suginot.i K i
pati ki mas sNsajas tarps kiptiam®j 6al Gvisametodpsajpa
negaligkas. Kokybinio tyrimo realizavi mui tai kyt e
todal, kad tyrimo dalyviai grupaje gal ajlausimagr ei k¢
godgr ta informacija buvo fiksuojama diskusijos
pagal ig anksto parengtN pokalbio planN. Pokal bi o
pirmo kurso studektu® sadasptualeinjtDi .adaptRici mos patir
apie pirmo kurso studentO adaptacijos gerinimN ko

Tyri mo i nstrument as. Tyri mo i nstrumentas buvo
adaptacijos vei ksni O grupes. At si gvel giant Dz e
instrumentas.

Apkl ausoje ragtu buvo taikytas struktlrizuotas
bl okai : bendriej.i (studijO®O programos pavadini mas,

psichologini O, aplinkosdeait ©Osad@pblhakaapir mo kur

Tyrimo rezultatai.

Kiekybiniame tyrimeé ap k|l ausoj e ragtu ig viso dalyvavo 410
visO kolegijoje studi]j j | i O pirmo kurso studer
pagal nuopagiahnj grt&sti ijO formN Tai kant
yra reprezentatyvi.

Tyrimo metu studentai at saka& DZ akade miNpimo, soc
kurso student® adaptacijai. Giame straipsnyje stu
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svar bumN t

urajo DZertinti esminius adaptacijos ve
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FACTORS DETERMINING THE ADAPTATION OF FIRST -YEAR STUDENTS: A CASE ANALYSIS OF
LIETUVOS INZINERIJOS KOLEGIJA HEI

Summary

The transition from one educational level to another, the change of educational institution is a complex and critical
period for a learner, therefore, successful adaptation is considered a significant indicator reflecting good readiness to
learn. Studentdaptation in higher education has been of interest to researchers for more than a decade. Adaptation studies
analyse the challenges of the transition period, the reasons for successful and unsuccessful adaptation, and the
effectiveness of various supporteasures. A new conceptual approach to student adaptation has been developed at
Lietuvos Inzinerijos Kolegija HEI, because successful adaptation, especially in the first year of study, is very important
in order to achieve positive learning attitudes analdggtudy results. In the context of this work, a hypothetical question
is raised: what factors determine the adaptation ofyizar students in higher education?

The article analyses a relevant scientific problem: what factors determine the adaptatioryeéfisttidents in an
organization experiencing structural and managerial changes? The aim is to determine the characteristics of the factors
determining thedaptation of firstyear students in Lietuvos Inzinerijos Kolegija HEI. The first part of the article discusses
theoretical aspects of student adaptation and factors determining adaptation. The second part of the article is devoted to
an empirical study, wbh reveals the factors determining the adaptation ofyear students in Lietuvos Inzinerijos
Kolegija HEI. The research was conducted using a quantitative and qualitative research strategy.

Summarizing the results of the empirical study, it can be stated that academic and social factors are the most important
in the adaptation process. They are closely related to the effectiveness of student learning, satisfaction with studies, and
academic sccess. Studies in higher education require more independent learning, time planning skills, communication
and cooperation with other students and teachers. The results of the conducted studies imply the assumption that
adaptation in higher education oftdnre pends not only on academic factors (t
also on subjective social and psychological factors (learning goals, motives, interests, needs, values) and the ability to
transition from cognitive activity to professionaitizity of a specialist.

Conclusions. Adaptation affects the studies of fjesir students both in terms of results and spiritual comfort.
Successful adaptation can ensure successful studies, a successful professional career. Academic, social, psychological,
environmental factorare an important aspect in the adaptation process, as they are directly related to the success of
studies, intellectual growth, and involvement in the social life of the higher education institution. The empirical study
found that firstyear students empBize the importance of all factors in the adaptation process, but give priority to
academic and social factors, which, in their opinion, most determine the adaptation of students at Lietuvos Inzinerijos
Kolegija HEI.
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COMPETENCIES FOR CAREER SUCCESS IN LABOUR MARKET

I nga Dagiliena
Lietuvos Inzinerijos Kolegija Higher Education Institution

Abstract
Career competencies are the knowledge, skills, abilities, and attitudes needed to plan, coordinate, implement, and
contr ol the sequence of a personbdés work and | earning e

emotional, social, anéhterpersonal skills are necessary to communicate and collaborate, perform better, and grow
professionally in a changing labour market. The 21st century favours skills such as creativity, adaptability, analytical and
critical thinking, conflict managementesponsibility, teamwork, and digital literacy. The ability to adapt to changes is
cruci al in the face of rapid technological advances, |
graduates need to be committed to lifelong learnimyebtbping their skills to think more broadly, identify effective
solutions, foster innovation, and remain in demand in the labour market. By developing career skills, graduates can take
more effective control of their career paths and make a significaltrilmation to employers.

The aim of this survey is analyzethe competencies needed for young people to remain competitive in the 21st
century labour market.

KEY WORDS. Career labour market, competencies

Introducti on

Unpredictable future trends, such gbkbalization, digital lifestyles, demographic changes, and
technological breakthroughs, are changing thinking, attitudes, professions, and communities. These changes
resonate especially with the younger generation. Young people have to deal with masyirguding
employability difficulties, career development, and survival in the labour market. The current graduate is
tomorrowds empl oyee, and t hfelfyl thisaisstoon, goung peodlerwdl oeedd i n a
a wide range of knowledgskills, and competencies. Firstly, it will require "hard" skills to work effectively.
Secondly, technological advancements not only stimulate development but also affect live communication,
emotional and interpersonal intelligence, and collaboration.eTard other similar social skills emphasize
the importance of "soft" skills.

The Lithuanian Skills Strategy (2021) states that a large number of young people work in areas unrelated
to their field of study. Moreover, the skills and competencies of young specialists do not correspond to the
demand in the labour market. Graduateshaufficient theoretical knowledge, but there is a lack of skills such
as critical and analytical thinking, creativity, and sstandard problemsolving (OECD, 2021). Thus,
knowledgebased education is gradually being transformed into a new form. Althbaghis a demand for
Ahard" skills, the importance of "soft" skills i:
requires new and different forms of competencies.

The main objective of the survey is to assess the competencies of graduates that are necessary to remain
competitive in a rapidly changing labour market. The purpose of the study is to reveal the need for modern
competencies in the workplace and to exarttieeskills of vocational education and training (VET) students
and higher education (HE) graduates.

The study includes a literature review of career competencies and quantitative data analysis. The analysis
was carried out by processing statistical information from databases such as the Education Management
Information System, the Official Statistics Rdy and a questionnaire survey of HE and VET students, based
on the researcfirends in Enrolment, Vocational Training and Higher Education Completion, Reasons for
Dropping Out conducted by the National Agency for Education. The research was conduaieerbéanuary
and March of 2022. The questionnaire was completed by 880 VET learners, 702 university students, and 853
college students.

SPSS Statistics softwaamd MicrosoftExcelwereusedto analyzethe data.

Background Information on Career Competencies

Recently, the terms O6competenced and dbdcompetenc
the terms are linked, they are aldistinct. The Law on Education of the Republic of Lithuania defines
competence as the ability to perform certain activities based on the totality of acquired knowledge, skills, and
values (2013). Competency includes knowledge, skills, attitudes, valaesehaviours that are necessary to
achieve the desired performance level in a particular activity or task (Morris, Webb, Fu, & Singhal, 2013).
Some authors consider competencies as Oknowl edge,
succa sfullyd (Miller, Wesley, & Wi lliams, 2012).

The values and cultures of the modern workplace often differ greatly from those of the past. Nowadays,
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employers have to continuously adapt to changing markets and demands. This process requires increasing
flexibility in the workforce, matching job skills with new requirements. According to Al Asefer and Zainal
Abidin (2021), many studies confirm that emysos are usually looking for employees with developed skills,

such as creativity, leadership, critical thinking, communication, time management, and teamwork
competencies, which are considered essential for a successful professional career. To olattiim anpbip

in this changing labour market, individuals increasingly need career competencies that can help them manage
their careers (Van der Heijde & Van der Heijden, 2006). Thus, career competencies are assumed to play a
crucial role in maintainingthe mpl oyeeés value to the employer (AKk

Blonk, 2013).

Career competencies are the specific skills, b
perform the job successfully. AHardo and fAsofto s
AHardo skill s as and skip sets thatian individupl adnipbssessiard demonstrate in a
measurabl e way. Moreover, Ahardo skills are |l earn

experience, which enable individuals to performgop e c i f i ¢ t a £dn be defifiedl ad chadactes k i | |

traits and interpersonal skills that enable individuals to interact effectively with others in a workplace or social

environment. However, a rapidly changing labour market makes technical knowledge and skills less important.
According to Fullanand Scott (2014)ii h ar d 0 askilld ardiisterréldted and closdipked to

universal soft skills, also known as the Six Egjure 1lpresents the idea of the Six Cs of learning within

t o d aeghddlogicahge:

Character Critical thinking Citizenship

/V

The

Six Cs
\

Collaboration Creativity Communication

Fig 1. The Six Cs
Source:Fullan, Scot (2014

1 Character reflects balance and fairness. It helps to make a fair, deep, and complete assessment of facts,
events, andircumstances, while also developing the values of respect, citizenship, and responsibility.

91 Creativity is the ability to come up with new and original ideas. This skill allows individuals to create
technologies and products and helps find-traditional ways of solving problems.

9 Collaborative skills enable effective teamwork and collaboration, involving -opededness,
communication, conflict resolution, and management.

9 Citizenship education is universal and encompasses all aspects of human life. Its main elements are
morality, justice, and responsibility. Citizenship education helps develop the role of positive and active
citizens in local, national, and internationahwaunities and cultures.

1 Communication skills define how to transfer and receive information, interact with others, and even
tackle issues such as conflicts.

1 Ciritical thinking is the ability to interpret, evaluate, amhlyzeavailable facts and information to
form a judgment or decide if something is right or wrong. The ability to solve problems is very
important in modern society.

The importance of critical thinking and problesolving is highlighted by theonstantly increasing flow
of information, the abundance of information sources, and the need to make decisions based on reliable data.
Thus, these competencies need to be examined in more detail.

The academic literature is full of different definitions of critical thinking and profslelving A two-
year projecton thesecompetenciesvas initiated by the American Philosophical Association in 198fe
projectmet and generated a widange of statements on various aspects of critical thinking, culminating in
the following statement @A cr i t i c apdurposetli salfkeiguiatpry judgment, which results in
interpretation, analysis, evaluation, and inference, as well as explanation of the dyidentaptual,
methodological, criteriological, or contextual considerations upon which that judgment is iased Fa c i o n
1990:2).During the project researchdéosmulatedacomprehensive list of qualities and attitudes characteristic
of critical thinking This list was later revised and narrowed doweight characteristics of a critical thinker

(Fig 2).
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Curiosit o7 Ability to
d thinking summarise Honesty

Fig 2. Critical thinking and problersolvingcompetencies
Source:Facione(2015)

According to Facione (2015), an ideal critical thinker is usually inquisitive,-inigimed, self
confident, opemminded, flexible, quick to make decisions, clearly understands problems, consistently tackles
complex issues, diligently searches for meaiuhigiformation, and is able to conduct research in a targeted
manner.

Today, young people are expected to be competent in a very broad range of areas, comprising both
Ahardo and Asofto skills. As employers pay more a
competencéased education becomes a key factardffacts graduates' positions in the labour market, as it
prepares students for future professional activities by providing them with the necessary skills. Thus, the
transfer of competencies to the labour market is a key task for colleges and unieBitek e | i s & Pi |l e
2012)

Results and Discussion

Whenanalyzingthe need for competencies, it is useful to look at the number of jobs in different sectors
in Lithuania. According to the Official Statistics Portal, the largest number of employees is in the
manufacturing industry (209,000). The wholesale and retai sadtor has 147,000 employees. The need for
employees in these sectors is correspondingly 1.9% and 1.6%. A total of 167,000 people work in the
transportation sector, and the need for specialists is 2.4%. The healthcare sector has 128)9€€se@pd
the need for specialists is 1.7%. There are fewer workers in the information and communication sector
(41,000), with a need for specialists at 3.5%. This percentage indicates that the sector represents a growing
niche for young graduates. ltdenstantly expanding, attracting investments, and encouraging new professions
like digital marketing and cloud service specialists. The financial and insurance sector has 22,000 employees,
with a need for specialists at 3.1%. Additionally, there is a ddnf@ workers in several other sectors, such
as public administration, professional, scientific, and technical activities, administrative and support service
activities, and energy, water, sewage, and waste ser{itg<).

Jobs in different |Workplace occupan¢Demand for vacanci
Manufacturing ind(209 1,9
Transportation 167 2,4
Heal t hcar e 123 1,7
Whol e sale and retl47 1,6
Finance and insur {22 3,1
I nformation and c¢c(41 3,5

Fig 3. Occupied positions and job vacancies
Source: Official Statistics Portal: Job vacancies and occupied posts

Based on the supply and demand for skills in the labour market, it is possible to determine the effective
workplace skills and competencies needed 4).

Sectors Demand for | al Skills of gradu
Public administr aitai on, final|3.700 4.900
I nformation afd communicati|1l. 400 1.600
Professional , sci enitci fic an|{600 900
Admini strative andidupport 1.700 500
Transportatien and storage 4.100 300
Energy, water, sewhge, and 500 300

Fig 4. Demand for labour and #ls of graduates
Source: Education Managemdnformation System
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Figure 4 shows how effectively skills and competencies are applied in practice in the workplace,
highlighting the most irdemand sectors of the economy. Vacancies could be filled by graduates from the
following specialty groups: a) business and public gangnt (HE); b) information and communication
(HE); c) science, mathematics, and statistics (HE); d) office management, clerical activities, and landscape
maintenance (VET); e) transport activities and their provision (VET); f) installation and maintefaneegy
systems (VET). The figure shows that the supply of skills and competencies developed by HE is excessive (a,
b, c), while the supply of PM skills is insufficient to fill vacancies (d, e, f).

Based on the research conducted by Aksiomaitie
that employers expect higher competencies from employees. It has been noted that specialists lack initiative,
self-control, leadership, foreign language prigiccy, punctuality, organisational culture awareness, the ability
to use information technology, and decismoaking skills. According to the research carried out by
Karul aitiena, Virbal a, Kalinoviena, Ma ofkemploydrsi u s ,
believe that individuals with higher and broader qualifications and competencies are more easily able to
integrate into the labour market. Therefore, priority is given to specialists with skills such as initiative and
flexibility, teamwork, canmunication, and responsibility in professional activities.

The research titled "Trends in Enrolment, Vocational Training and Higher Education Completion,
Reasons for Dropping Out" was conducted by the National Agency for Education in 2022-fblimgtgrcent
of HE and eightyfive percent of VET students agreedtlit was very important for them to be in demand
among employers. However, HE and VET students had differing opinions on the possibility of choosing their
employer. VET students tended to choose their employer themselves, while university and coleege stud
valued the opposite.

Lifelong learning is important for several reasons. It helps students improve professional skills, enhance
employability, and create new career opportunities. When comparing the research results (Fig. 5), it was found
that the importance of lifelong leang was least significant for VET students (35%) and most significant for
university students (45%). On the other hand, VET students (50%) and college students (45%) were more
willing to try something new and improve their skills and knowledge than urtivstadents.

It is recognized that responsibility encompasses the abilities and traits that enable individuals to fulfil
their obligations, commitments, and duties effect
is highly valued by employerslisstudents acknowledged that responsibility is an important quality. However,
college students (50%) rated this ability higher than VET students (40%) but lower than university students
(55%).

It is clear that employees are motivated when their work aligns with their personal values and goals, as
these factors are important for effective and efficient work. The results show that values and motives fostered
at work were more important to univeysstudents (60%) than to VET students (40%).

Trying something new Importance of lifelong Values and personal Taking responsibility
leaming motivation at work

BVET students  ® College students University students

Fig 5. Attitudes of HE and VET students
Source: Research on "TrendsEnrolment,Vocational Training andHigher EducationCompletion,Reasons for
DroppingOu t 0
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Figure 6 shows that HE students (60%uofversity and 65% of college learners) rated IT literacy
slightly higher than VET students (45%), as well as foreign language learning. The ability to solve complex
problems was important to all students. However, HE students (70% of university and&3&geflearners)
evaluated this competence higher than VET students (55%). Moreover, opinions differed regarding knowledge
of professional ethics and safety. College learners (65%) valued these competencies more than VET students
(50%) and university stlents (55%).

"Soft" skills, such as the ability to think critically and analytically, and to organize one's activities, were
important for all learners. However, these competencies were rated higher by HE students (75% of university
and 70% of college learners) than\g T students (50%).

To become a successful future employee, stress management is crucial. It is regarded as an essential par
of a successful workplace, helping employees stay motivated and productive. University students (60%) rated
the ability to manage conflict situatioasd stress higher than VET students (45%), while college students
rated these competencies very highly (65%).

The ability to work in a team was rated as an important quality by college students (65%), while VET
and university students (50%) valued this skill less.

The results show that all students valued the ability to obtain professional knowledge and skills.
However, HE students (75% of university and 70% of college learners) rated this more highly than VET
students (65%).

Ability to work in a team

Know the requirements of professional ethics and safety

Ability to generate innovative
ideas

Be proficient in one or more foreign languages

Conflict management

Ability to use information
technology

Ability to solve complex

Ability to manage stress

Necessary professional knowledge and
skills

Critical thinking and analytical
reasoning

0% 10% 20% 30% 40% 50% 60% 70% 80%

B VET students M College students B University students

Fig 6. Assessment of the importance of various competencies among HE and VET students
Source: Research on "TrendsEnrolment,VocationalTraining andHigher EducationCompletion,Reasons for
DroppingOu t 0

Conclusions andRecommendations

1. There are too many graduates in HE, and not enough VET graduates to fill vacancies in the labour
market.

2. To be in demand among employers, it is important to develop not only hard skills but also soft
skills.

3. The obtained results show that VET students I
in demand in the labour market.

=
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4. HE and VET educational institutions should prepare future specialists to work in a changing labour

market by developing a broader set of skills and acquiring higher qualifications.
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KOMPETENCI JOS KARJEROS SAKMEI DARBO RI NKOJE

Santrauka

Karjeros kompetencijos t a i ginios, gebajimai, D@ngjai asmens da
derini mui su kitomis gyvenimo sritimis. Gi andieni ni ame
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asol ventai turi bitenpmNjrygbumokyiti BHAVdgiNugyvkad geba
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STUDENOALYVAVI MAS AZARTI NI UOSE LOGIMUOSE:_
| NGI NERI JOS KOLEGI JOS ATVEJO ANALI ZA

Kistutis VYbtkaasBabeliena

Lietuvos inginerijos kolegija
Anotacija
Giuolaikindje visuomenaje azartiniai ilrotgdrmradt isnpdajre i
Azartinius | ogimus pradeda | ogti vis daugiau jaunO §mq
aktyvesni azar tTiadii@ul dgiem@ vadgley wii si sd.ak ut i L batdkleisted £ ©r t i

l ogi mO paplitimo ir meppeﬂpasngemtbamaybgwsnanmquJ Qg & ynraism@,s .l ei dgi
l ogi mo ar atski rkO rjoos er IsgicO ap a pnléistei ng\t uaptdss e, pavyzdgi ui,
Straipsnyje pr|statom| reprezelmtgatnyevrucnsésL|pertaumomsam
fakul t etamp ksltawdseorrstCduomengpahs),(kﬂn@lggmamnonrgu gna jpirs e @it | i @ & atmdr
Lietuvos gyventojO apklausO rezultatais.
Tyrimas paroda, kad lalzkrgtimdent @ gti anOp @ aipd i ¢ s mas at sy

pomagDzZ dal yvauti gioje veikloje. Taliau LIK studentus
socialiniai wveiksniai: noras antsO p@y mii adiuodiide gred ad a lpirsa
nepilnameliais nei galies gyventojai, taip pat student
REI KGMI NI Al ./&a&thal Abi mai , priklausomybad nuo .azartini!
j vadas
Azartiniidiail @giamaiga ir viena ig poilsio formO.
gal i mu poveikiu visuomenei vei kl a, skatinanti pr
pripagbDatamN vi ena oirgnfop iMokssil @ pdrmkktlramsoq my pa s kfl a
dagniausi ai api bragiama per patologinio potraukio
psichi kosAPsauttorliokgiinkNuap 1 og&jaiO priklausomybi O atv
galingos veiklos, nepai sBaunltot aief & | a nMB2c1@)elgoi gl id m@iesk
priklausomyb& priskiriama prie impulsO kontrol as
asmeniui funkcionuot i (LRTiataskaitan2083®6). e, dar be, gei moj e
Tyrajai, anali zuodami pri klausomybas nuo azart
igskiria biologinius, psichologinius bei socialin
Apatol ogini O | ogéaj O grNwpodknoss . p rAibsi keinr igai noi msa sl noegndyj sQ
l ogi mO, taliau ski r t i-rkguur inaans tluo.g i Amacsb Iseunkienl iisa I noegi &gji
socialinid ar pSiChOlOgInIO pasekmi O. uBamgbagi miu
l ogi mo f or ma. Tai progresuojantis sutrikimas, af
praradi mu ar siekiant gauti pinigO giam tikslui.
elgesio formos net ir kilus ngii a mi ems padar iPrklaasemy bd alt ubdg] megyven
praranda prasmn i ki tol reikgmingos vertybas, nuo
l ogi mO priklausomyb& korel i uoj a vastajimuadrekutiniais gsichikosi r k
svei katos sutrikimais, .aAutklgitkat i s atvairgputdayubtadisni raii z itkyar
procentas problemini®O ir patologiniO |ogajd yra t
amgius nuo kurios |l eidgiama asmeniui pra@®athilti og

mi ni mal aus amgiaus ri ba.

Mokslininkai, t y rdamm@mo g@o$ r auk DZ az ar tpiarpiraamss al o §iggakms,i
psichologinus ir socialinus kriterijus, kuriais vadovasmamtsi spodi gpkii ma ng
priegRagyisndi nami s socialinamis pri klausomybas n
| ai komos asmens atmautuysha, ywiisyorkan&d rmogiriris DZ I
DZ aka (Arasi mviPhigysnat2@@a8, kapg. s86) dliigruii asit ov eiok s mail

atsiradi mN, gali biti s&kmingai kontroliuojami te

Azartiniai  ogi mai dagnai pai niiwmyi,anbs ksadentgsani td i me
ypalepil namel i us, kurie dal savo psichologini® ir
DZ ai ri as rl.]AVrklokshrmkaﬂ\/lcvé:loknlbasJ L. ir Hanson, W, E.
l ogti ,prpedeesd dgwartini O gai di mrﬁ)amm@mrdepaaauly;emo npargi ae ¢
kinta,t al i au g¢giuol ai ki ni ai student ania VyiOs | wa@u @i a@dlirn o
praleistC allaiasuv,al redtgiBZenn tn®, tloggi mas gali tapti ri
neigiamas pasekmes ne tik jiems patiems, bet ir visai visuomenei.

Azar tiogip@®&i TI N ir paklausN, priklausomybes ir
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O avomi pgsia@mi o0 zmo €snbii Hahsork(ZDO9) WLCA ir SoKum Tang
2010) . Ntemdtt yrvidkAerj agsii mavi |l i us (20Q8)D,g. Rualkklyit
17) Vertingas yra L. Bul otaitas ir O. Mockevi
22) . Tai met odina priemona, skirta bendrojo
cialistams ir mo k yl ted jdd ms .0 Meerdyjti iargea, bee i j ame
mgai gali pasinaudoti ir aukgtOj O mokykl O darb
Apibendrintai galima sakyti, kad g si eni o mokslininkO darbuose yr :
uliarumas student® tarpe, idirnd d awg Liteytruivinai makis
di mO popul|atalpjpmy\lratmldmlmmﬁlulvmjjpeV|s dar trilksta
iuose bltO atskleistas |l ogimO paplitimo ir pri
i mO, leidgianli O tiksliau DXertisioci allim@ismo ga
yzdgiui, akademinio jaunimo tarpe.
Darbo tikslas nustat yt. azartiinieGuygasdi m@i pepilK)par kml
student O tarpe.

Ti ksl ui pasiuegkdtaivlkned lailgpmiargiie azartini O |1 ogi mO

gyventoj O DaitraukimN DZ giuos paphi mumo PR3auniitmsdkl
problemati kN; 3) aptarti atlikto LIK tyrimo rezul
Azartini O logimO rigys ir dalyviai
AzartinlL® Kagrmasi Oapiolyn dkglpARBimasatbyalrieuds | @ paga
nustatytN reglamentN, kuri O dalyviai, si ekdami p
sumos, o | aimadjimN arba pralaimdjimN | emia atsitd.i
(LR Azartini O logimO DatatymastyRi sarl ahba@liap Li e g
iLogimO priegilros t araaaytibied)qgipdasydl sTijaé§ ¢i mo pobl d Dz
Dlogi mas automatu | ogi mo automat O salonuose (ku
2l ogi mai |, kurie organizuojami kazino: ruleta, |
)logi mas automatu kazino (kur naudojami A kateg
Hagybos (1l agybO® punkte, internetu)
B)tot al i zatorius (sporto vargybO rezultatO spaji
6)bi ngas (l ogiamas tik specializuotuose bingo sa
Pastebatina, kad Azartini O |l ogimO D&tatymas ne
atskirtos nuoskgizgainegoi @albggl mPe Europope i BHgDABYas
azartini ®@iay ylz dnipiinetaviykslaros skaitmeniass ar b a ABSI ittwerii ldawg iga
su | ogi mo automatai s: trumpesnis | apanasDatuagrepl i st atf
akcentuojakaddalyvavimas loterijosg a | i b1t pradgia, pereinant prie
ir patapedgloit@®@ri j O ir azartihR OLd)toegn in(RDO3)s (eIt |tdesijos a r o
sNvoka, pagaAgakluinlmlasldDBerglthals bilietais siekiant

neatlygl naan paslaugO at si thi k(tLlortaelr|tJeO1kD$rtIa|tq'npaasg,
LoterijO neigiamN pbovgi mDZ pr 58 g202nmeat |tibkatddy pthlysr

rezultatai, rodantys, kad 80 proc. LletuvoerNgyver
| ai mati pini gOkair @8Rkt mnDXZ arpzWNeigianli O buvo 73
metu gyventoj ai linkn igleist.i vis daugiau pinigg@C
Eur i gl ei sdavo 9 p+26mrac.), daygvag mat ajrO,g ytvaeia n2an208 @ma.l k a ¢
gal i sukel ti pri klausomybhn, pavyzdgi ui jjaw40@rd. m. t
gyvent oj Op a dTiad &j opabte5|krelppi)racnblleOmOasdnaeInOdaItyJ\ra\nln
loterijose( Li et uvos gyve ntOJZOZkanIaLpsaajldEOZJB beBO kreipi
turintys problemC) dal d a (BuM aouvt iamad as k 20P@tcik edisgii Hafissaeu s
|l oterijos ir nepr iIygtah'maa,sauzniaae@kiirathhaemlsg)itlaemn@iijnﬁaonvs
nepil namedi@am2020 m. atsiimti i g1 oWk andii apLaoauagn G daj i
priegilros tarnybos duomenimis, 2020 m. padidéajo
dalyvavimo skai Bménit mads a, |20@@)kiejyos$s & aus

Nor s teisas aktuose ir gnekamoj oj e kal boj e a:
mokslininkai,tyrityséjzant|n|O | o ¢sikmna® tpor,o tklaedmd toigi Nno i r ¢gai d
o jO tapatinimas gali kl aidiMud DFpaumeis®d momerst iimi
skirrneai lgajeemendi:l)az ar t i ni &rhe koksapis meterialus atlygig)| o ¢ iezultatas
yra visigkai,Q3adazudtatuiniek tuirni DI REkylksi s e i | pkgaiia ntluioo jtoa rgpi

g a i doaigtigdlidele dalimipriklauso nuog a i d & j CGar padrdngingoijubse dalyvauti. Tiesa, pastarasis
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teiginys dagnai kritikuojamas dalyvaujanli O | agyl
futbolo | empionato) baigties. Tokio tipo lagybO d
komandN ar dai nG eams inkanyt,i ,k ajsod ejifaigDZgaytjos ginios
pad disgl logydy.fas e au realybaje lagybO dalyviai negal.i
el gsenos (negino | o,geanhoicman a sg aaurt @ |ttzraanuanrs®ei{my]1mgmlamsk)ad
DZ akoti jo veiklIlos rekmmriudstatdaspyapiaviéjmgosd:bgh mg@snudmblyea
paaugliams, kadangi jO sprendi mai dagni auFomgiTna sp
W., 2013.

Ty r &ijsehir kt. (2018) Weinstock, Massura(2012)a z ar t i ni O ¢§agald OOt t BZy & m!
| o giirnpuast i r i a mossN | gyaskirsiosei DZ ykgeDZi s 1 gt epesl a) .

1 Il entela
Azartini O gaidi mO | ogaj O grupas

Logaj o Grupds apibidinimas
Giai grupei priskiriama didgioji dauguma sua

Sociali|lnekelianti didesni ® neigiamO pasekmi O Dagni auj{

l ogadjai|gaidgiama ig nedideKiab tsdgrd@ odri D9 iag DEpairreii gwyg i
sutvarkyti kambarius, paruogti pietus.

Profesi Gi O logaj O pdoariinmadiinips ntiigkussl aasr ki t N materi al

|l ogadjai|ar galimybd ugsimirgti jiems neaktualu. Gie
pragyvenimo gafjtaimnrupgiaastitPnlodm®ai onal ai ger.i
DX al di savo emocijO ar i mpul s® val dymN, pasi
Dol dgi ai s, geriau pagDbD3ata IognmdxabbNtné’risé L 4
tipini®© logadjd mNstymo klaidO ir be reikal o ng¢

Probl em| Tai asmenys, kurie dar nara priklausomi nuo |

l ogdjai|lturintys asmenys. Taliau probleminiai l ogaj ai
socialinas gal opagr ilndjiinmusi Isakiisrvialnaiski o | ai ka
gei mos nariai, darbinadas karjeros galimybas bei

Patolog|Kaip ir visi kit gmonas, kenliantys nuo DZai

l ogaj ai IoglmO nepaisant akivaizdgi ai neigiamO jo g
Agtampai i, tokie kaipgbmbsD PRigamamaspgakigmg
pan.). Stipradajant priklausomybei, dagnai manol
Gie asmenys gali pasi gymati di desswsiiut viamwpdy tsiy,v U
gal i tapti i tin dosniais aplinkiniams. Psich
apie 50 proc. pagal voja apie savigudybn, kas |

Galtinis: Bulotaitad L., Mockeviliaus O. Azartini

Didapaattini O | ogimOppabiemani Qubei patol ogini
patologins | o @s, kmai p pri kl subswwoy b®Er adkjt as DZ Tar pNautin
Priklausomybad nuo a psichifiuisutrikifiy, kurio mpetumsthuopusidupassid didelitis
sunkumais arbaegaliatsispirti norui dalyvauti o g i nmgaliausiki #eskip a | asmaniui ar aplinkiniams.
Logimo sutrikimas nustatomas, j ei per p a atitinkar u o0 s i
keturis ir daugiau ig ¢gi O pogymi O: 1) poreikis |
trokgtamN mal oassuursNt; o t2i) Indadgti in i kendyinak ome rriorhN ,u oé ri z U ol
nustot i l ogt i nesakmingi ; 4) dagnos mintys apie

prisl @gtymmN i mama | ogti ; 6) pralogus val sugr DAt
siekiant nusl apti DAitrauki mo DZ Ird@i muasu |lyywgaDZp r&)r
santykiai, darbas, igsilavinimo ar karjeros galin
situacijojeatsirandariklauymasn uo ki t O f i nBwlso ndist da,20@dm)sevi | i aus

Lietuvopriledgiimbs tarnybo22dumerai miaza0tdldnius

-12% galies gyventoj O, o DZairi ose .IMoksliaiaisityrimasse d al

patvirtintg,; kad suaugusi Oj O problemini O azarti3dipde |l ogir
&

(LPT ataskaita, 2023: 6 Koks yra tikslus pat ol

problemini & azartiniO 03gadj O paplitimas Si st emi
gd i ma tik remiantis skirtingais galtini aemants kur i
Lietuvos statistikos departamento duomenjmisy vi so Li etuvoje per 2020 r

D&t ap @tozleogi ni s potrauki s azsak67 asmenenga|li @a@wi ROmHY bu
sociologinio tyrimo duomenimis Lletuvoj% 5 prockoplad ®adjo®@ i ati iot i(Navgilisino p o ¢
kt. 2017),Logi mO pri eginurocsdot aparyagi stebint asmanislDA iutsr, a ugkauusti v
Apribojusi O savo gal:Limgbtavopgtpr ab meaidmgad psieig a NO
i ki 2 ,prto.cye.ratpia @ d @ O g @0l ocatsametnd) ,2028:tlk evi | i aus

Api bendrinant gal ipmabt eimgmni o¢ & wagtji sekol | eknsdsgaimtn | i O
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epidemiologir@tyrim@ sunku DXZertinti situacijN bei par engt
plitimN, strategiij N.

Azart i ni @aplijraas jdunimcarpe ) ﬂ i ,

Nors dagniausi ai probl eimO dn&lt Oa auyastardisiis Meddlsd @i mC
azartini O logimO populiarumas uvuebs®¢gmiahga&jigeadieda|
fi | mai ,, Tgvaldiomy bia ssuforhewagrieaitol ai ki ni o j aMnambi hiogs mloo
pamagu3| @ rjoedbd reimmani XX & 8aji a odmig iamt meAV (Weingtoek).2013 0j e J
Jungt i naj eHirsclal I&,|Chang E2018) Kdnadoje(Cook, S., Turner2013) i r kt . val st
Daugumos tvyrpajt® InougoirmoD¥Zep,ot r aukDZ azartiniams | ogi ma
tarp jauni mo (kels kastus didesniGups ir Birmzonj 202D mesys buvo at kr
DZ at skirpapiga wnipma Ggn k DZ azarti ni ams MaCgnmbmbansn JAV
2009 mt y r iaredjra i ni O ¢ dndiahosmalstijgaaiyetsitetioserN r i mo metu paai
| 0gi muos &2pload ty wdvaiotki©a3 frocmer gi nO. Tarp populiariaus

mi ni mos: kortos (28,1 proc.), |l ogimas kitais bildai
kaul iukai (9,6 proc.), i Mcomm2009.ni ai gai di mai ( 4,
Sociologinio tyrimo (2010) duomenimisg Kanados Ontari o provinetci j o]

42,6 procbuvol dd@zartinius gai di mus p &aikinpikEakbuiol nh ke | agt il
merginos, atitinkamas0,5 procir 34,3procap k| auasbh iOa Osi ai student O tarpe
ikortos (20,2 proc.), | ogi mas kitais bildais (18,
kauliukai (6,1 proc.) ir kt( Cook, ir kt, 2010).

2012m. atlikusKi ni j os kol e gii NlaCk aiog ukhosnkeochegnot ©t @ ol i nki o
|l ogitgus mN pa8bgbhadpo, &aldypwawde nazOar t Woirkt,@¥2). gai di m

Atl i kti tyri mai paroda, jog pagri nddalsttua,e nk aad
D4 o mu , nor|ka;$ajbaagwty|ba|me|qmrjoebUSetnﬂD vienigi, sumagi nt
nemal oni ys spajiirlaisa © draugo ar bltO vienminliO dr
mokslininkai, 2007 mmt Ot praog)] fudsiiefalskmdbsi pagt i
dal yvaut.i az ar-tai md ruass es rhagyii anu opsrea Ineoirsatsi |laaiinkdN i ( 8p
proc.) taip pat norasrizikuoti (28,4 proc.)sieksp at i r t i mal onumN ar . Palissi j au
paaulgdo §® ndd nenor dj o igsiskirtdi ig draug0 (17,9
todal norajo igbandyt.i gai di mus patys (8,6 proc.)

Api bendrintai vertinant pamindat® tyrimdO rezul
gai di mus |l ogia D&Zairiose pasaulio kragtuose ir re€
|l ogi mo priegastys rodos, rkeadjyklimgismasv,i slkaanep pacaiudly
vertus, tokios |l ogimo priegastys kaip noras gauti
galil ogi mN paverst.i r i mt aukejiaaluimmigiaga® apekmeseiny patemd ie ma ,
visuomenei.

Azartini O 1 ogimO paplitimo student O, kaip soc
vienintelis Lietuvojet yr i mas api e paaugli O polinkDZazartiniam
nustatyta, kad 5Be Mt ipvebrotdilel s 0368 aracDF la i IBtdrijose €aip
pat51, 4 proc. pabhagil m® &iul7,b marketiss( Skokauskas ir St

a
2}
9

2007) P a mi nasDtgiR u g ks Y201 )atliktas tyrimas kuriuo siektaat s k| ei st i jauni mo,
azartinius | ogimus, patirtDZir atkreipti( RugkeytDZ,C
2017) taip pat Lietuvos sporto universite® Sporti nds rekreaci j osstiurdetnurQ
apkl ausa, kurios tikslas buvo igtirti azartini O
(Smilgys, 2014).

I nformacijos apie Lietuvos paaugli O polinkDZ az
tyri mai . ensantistarptaytiniais 2015 mESPADatliktais tyrimais, Lietuvoje20,3 proc.15i 16

met O Qpaeirkipnast ar uosi usbuwl2adigng npeisniGy O.i nDag miedusi ai t
bendroivalsieant atspatl sporto vargybO rezultatus (

atliktNl o gi anl i O p afanaligibivOnustatyt,tkad idetuvojene2proc.p at ol ogi gkai |
paauBull @ﬂ\/l@lCﬂ(&VlZOZZ]@@)us

Nuo azartini O | ogi mOjaunuoliaik1 aiup omg b &k a k pinlébiawa 8 i g 8
l i nkgeipsti nooeiaal, i rksperi mentuot. s ua isdeyaniioia k t y v i
elgesiyj O gemesni a k a dkenthiktinidi samtykiai susedagdgaisrimdraugaisTaip pat tokie
jaunuoliaid a gni au gal voja apie savintyspdyln emdg W &jl O | mayr dnC

171



i r Sat kevilditaikoma a v 2 pa@albragydymasd a gnai pav 'yksta susidor
talrnesuii mant priemoni O, priklausomgbgebkb Zglmu'emgali
Norint padat. polinkDZI| ogt:i turinlla jauni mui , p
|l abi ausi ai mdgstamas | ogi mO formas bei l ogti s k a
atliekami tyrim® maplei taizraN tji anue®d nnwoikayringoa nDAztaacii g cosse

Tyrimo procesas, metodai ir instrumentas
Siekiant nubkogdt yE& k aiztaarnti nda yvalKismNdleat ©r i jpo pe

atliktas kiekybinis tyrimas. Tyrimo objektdsa z ar t i ni ai gai di mai sdt uuodmeennt @Ot
rinkimo ir duomen®emnahitiit&s| meeodairos apgval ga,
LI'K Inginerinas pramonés ir t@ckuobogsﬁ@dbakamseu
Tyrimo i nstr ume nklNa ussShydmaingtrungnto pag;aldaagal@duomenysapdjmtl
apskailiuojant procentinDZ atsakymO pasiskirstymN
teigini O vidurkiai.

Tyrimas atliktasi@2m®aldi aone2 Odirems@mij ® i1dt er net |

n a
atlikimo ir a p ovomapkjaiatho ppal paitlfdoornmmaNm st ati stini O du
grafinam patei ki mui naudota MS Excel 2021 progra
nuomonas dagnis paver|iant jDZprocentine igraigdgka
l'g viso buvo apklausti 211 respondentO ( 16,4 ¥
Amptk®lausoj e da

J
1
r

stud l' yvavo 54 proci27 pprromwol 1®iprocstor eslti
student O. lg dalyvavusi O O am&l gqgusos e Pagalrost udd
(ig kurio kragto atdveynktoa|stpuadS||Jsuk0|t|r45)tpav Dteatll\p K ai agp ovhi |
Gi aul i O,i5Pamervodcgi,o ki ti 8D ptoc. iekaimd prooni est O

Tyrimo rezultatai: azartiniai l ogi mai ir loteri

AtsakyedralmethjZeklpalAAmlk\IEBlate | 0 g n s nea7s proct Kotegijoss | o
student O jnwaso dyar2ad klpadprc . apklaustOJG?agsltcesbapnanlatlIkca
atlikta Lietuvos sporto universite®Spor t i nd4s rekreacijos-4r kKuwrrs @ nsotiiu
(toliau-L SU) anal ogi gka apkl ausa paroda, kad azartini
D&t ai gos studentDal(SmkacgylslK2£§)t1l4dadu@)dalgymamsmoa
didesnis nei LSU studentO tarpe, srhlusd@znrtdmwah\@ﬂﬁe ,meg a

proc. mot er QkaituotapbKolpgiiose2 pryo®. vyr O Girnamk, S8kadoaz

| ogi mus dagniau renkasi vyrai (pvz., 2023 m ig |oa
tik 4 proc.), natiralu, kad Kolegijoje, kurioje
| ogi muos el |d(ajl®vsituqchmnt|®sskrmenlo k.i rDeugriast t ar p gi O f
ir LIK atliktO apklaysOmbezelzuatam®. pkitygi nemass
susidomdjimo azartiniais |l ogimais per pastar NjDzZd

Rei kgmikadpa atrdii ni us | ogismuus:jctistt‘l;asyrziﬁidegliiasnIkia("]r tgul sKodsi d e
gaidimus logianliO Lietuvos gyvent.oj ®i sbse;fnmmaNasdal
prielaidN, jog jauni mas, kaip socialina grupa, vy
Li etuvos gyve(2023om)0ealplkﬂaatua;|os parodn, kad dagni au
pavyzdgduimetl amgi aus grvu:pajprmmgkagtgaoatammmmm,yva

amg@gi ausi9g rpurpoacj.e Lgiyevteunvt oo Ogy(ventOJO apkl ausa, 2023
jdomu tai, jog dalyvaujan|iOjO loterijose stude
tik 32 proc. r elsap gyrvcheri tex® i p @tsei, r t6iGn g r o c . nur oda,
neatsakd DZpatei ktN klausi mN. Toks student O dal yv:
gyventoj O, dalyvaujanli O loterijoseentoagdyvape 023 r
Vienareikgmiai atsakyti, kodal studknot ait api ame nl
prlelaldN, jog tokDZ pasirinkimN gali DZ akoti di de
magesna rizikos bai ma patirti nesakmn bei noras
jaunimo dalyavi mas azartiniuose | ogi muose nei |l oterijo
internetindje erdvaje sillomO I ogimo paslaugO be

dominavusias loterijas. ) i ) A
Studentai kaip populiariausi N ¢g4diodiimd \aiud toMalRiOa
trelilapgbO punktus. (1 pav.).
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_ [20AY2 ldzi2Yl (e
Kitur6 % salone 17 %

[ 080 & Lz lgigdz2 & S

13%

Internetu

Pokerls 48 %
9 %
[ 20AY2

(kazmo)
7%

lpav.Koki ose azartini O logimO vietose dag

Lyginant Kol egijos studentO atsakymus su anal
rezultatais, gal i ma Dfvelgti Lietuvos gyventoj O
Pavyzdgiui, 2014 m. Liettwv obuevopolpougiinad i awtso matl g
internetN, kaip madgstami ausiTN kilsd § tnlacg igenDNtdysn i mad & :
Bej e, 2014 m. tik 14 proc. LSU student O gyimihd ogi m
l ogi mO vieta pripagino jau 30 proc. apKkil dduppo s e d e
(Li etuvos gyvent 0j.0 Taapikgiausaki v2a0i 2z3d: u2, j og azarti.
internetinaje erdvaje, tuo paliu kel dami nauj us i
nuo neigiamos azartiniO | ogimO DZakdstlhkgmmOtal
reglamentavimo pokyli O, prevencini O Ipmamenoinarms bei

Respondent O at fkaakiypmadi a ¢DZ akil aluosgi iPelt e pazlariktdisr ijuwds nit
dalyvavimo | ogi mu@oa)dagni s nevienodas

rKelis kartus per i .
Al g At YEFENID LISNI

2% 4%
YNGR LY
12%

Kasdien ar beveik kasdig
bSFHGalr1{T_A {ftldzaiayn
19%

YNGR L
YTySaaid
12%

WSG6Al dz ySA YIENIGND LISNI Y

metus
37% 10%
2pav.Kai p dagnai | ogs?at e azartinius | o¢
Tyrimo rezultatai rodo, kad daugiau kaip pusa K
ar dar reliau. LIK studentO dalis, logianli O kas:¢
gyventoj O (atiti mkadmai, 4 adrica. Liiret2ivprsocg.y)vent oj O,
ir kartN per madnesDZ (29 proc. ), procentind dali.
dalyvavimo | oterijose dagnDZ k&r tIN pp erc . s avagpiktl na uls
student O, kdst prper , mkme $iDZ4p eprr 08 . ma kimB 2 WNp rpeea. nReu
respondent® (50 proc.) |l oterijose dalyvavo reliadu
kaiap d mo bl do, populiarumo magéaji mN.
Api bendrintai gal i ma teigti, kad LIK student ai
|l ogi mams. Kita vertus, negalima ignoruoti fakto,
dagniau. Giuos t uptbleleminanms! aqd jad msme kuriisek, rjtéi gu ne|

gali taptipatologiniaisl o gaj ai s. A
Vieno apsilankymo metu drlogg dn@®mio rdigaimé ramesti o iS¢
st udieqlt etki 2Ddur @ pav.)
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bSFGalr 1T A 1ftFdzAaAYD
20% L1A Hn 9
52%

Sunku pasakyti,
neprisimenu
13%

5t daAl dz y$
1%

101¢o nn /9 dzN
2%

51-mnn
4%

IIFE 9 dnze
8%

3pav.Ki ek vidutini ¢gkaoapglakgmoy & gi ¢Oe b d g a arhetwbinteinaed® v i et

Pal ygini mui, Lietuvos gyventoj ai taip pat dagn
metu igleidgia iki 20 Eur, taliau, Il ygi nant su s
i gleid@icaemt O. Past elb&x0n2a,m.j olgo gtionkams siugh ei do t i
rodo dalyvaujanl|li OjO logimuose aktyvumo augi mN.
student O dalis praktigkai atitinka ©®Z N3spmNci yl el
i gleidgianliO vieno |l ogimo metu iki 20 Eur stude
teigti, kad student ai atsakingiau D&Zertina | ogim
i gl ai daasurleesmiias ssit udent O biudgetas, o ne jO sNmoni
turatO keltdi negausi , bet rei kgminga prikIlausomy
l ogi mams i gleidgianti daugiau nei 100 Eur.

PagalAzartini O lloa@nkOt iD&t at g niNmo namudsoegi(mlaazilmcg)
stalais (ruleta, kortO 1 ogimai) i r,laAkytils B kateegodjosi j o0 s
(ribotol 0gl mgi ma) o nankyt® astad €O UMDiSLEO S € (jaydODBiall o ma
lagybd pasilI N ig sporto DXZyki O, 1t a)i pbepiatnugoal 2 anlye
dal yvauti nuotoliniuose (internetiniuose) l ogi muo
IogirDﬂ'alprpatgeglltontjog dalyvavimas | oterijose nara
l oterijO patraukl umN v adtk@ nsotier ipja@ uD@aitastiysnret n unduds?t
ar |l aimdjimN gali Ttaiilgiasmenyenmdud nteaimeagtad.i ma saky
DZ virtintas i mperatyvas draudgi anti s nepil namel i
nepilnameli O dalyvavimas |l oterijose galimas tik s

Logaj O amBz austtanosNO vd@ningumy konteksteQabai svarbuveiksnys
amgi us, situwdenutraio pi rlnoNytk argtiNiosr ajdaéijda mu s . Respon

AKokio amgiaus pabandat e Io(gvtiienaazsarattpsaatkuydrﬁalso)pbmd
dalisapk|l ausoj estdiad gnvta® uAs ©si pagi nofi daun egpi d mta{fieil a ias
proc. ), o-|lg|JD(342&m¢pOoc.

Logi mO priedubmesimasnyRB060823 m. bidami nepil name

gyve nIOJ(:), 0 nEuLtproclBlelkvaSL gnye\t@ntE)JT(alagpklaLdsajglbq
gyventoj O dalis (69 proc.) pradeda | ogti b1 dami g
kad LI K student ai pradeda | ogti bl dami nepil name|
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bSFG&aF1T A 1tFdAAYD L1A mc YS8ia

19% _\

18cHn  Y.§1 > 16-my YSia&
28% 29%

4apavKkokA o amgi aus pabandate | ogti azartini.
Vienarei kgmi ai atsakyti, kas |l emia gana ankstyyv
manytina, jog viena i¢g priegasli O galdatd bilti ta
specialybi O studentpaigi mAi lsiunaiinf olranmicamamus techr
rizikuoti. Vertinant tyrimo rezultatud z ar t i ni O |voegiiknsOniDBgtuantoy nkoont ek st e,
nustatyti ribojimai logian]liOjO0 amdinii® il ® ge snda s/ire
rei kdat O iegkoti veiksmingesni ® prevencini O priemo

Student O at s aAkkyonkaiio sDZ kalzaaurstiinmN O | ogi mO vietose
(vienas atpsaarkoydrda,s ) k a@2di popul i ari ausia ¢gaidi mO viet
karjerNA yra internetas ( 5bpav.).

- i} [20AY2 Fdzi2Ytide alt2ys$
bSFdak1T _A

1t dAaryYn / 6%
19% N

Kitur

7%

’__Internetu
Namie_ - 51%
13%
[+ O& 06 & Lddzy |
1% L
[20AY2 ylYdz2za$ ol1lTAy20
3%
Spav.Koki ose azartini ® logimO vietose |l ogate
Lietuvoje |l ogimN pradedanl|i O internetindaje erd)
l ogti azartinius -H&ipgi onws Einétemm@@4q)g)m,\nmﬂ3§rﬁ1j09, 20
jau 34 proc. apklauspee Kalpgayosi OtougyYyeantboj @z abBe¢
rinkosi dagniau nei kiti galies gyventoj ai
Manytina,n u ot ol i n populialuroNjemim augantisj auni mo kompi uterinis
susidomaji mas sockPaVvy npaptarmjinteit uk lygpiad i rgapagm. mobi | i
DX ai rova ir prieinamumas (i gmaniej.i t elreyf pynsai, P

l eidgpaauigsi ams nekonbZ ailiuvesamant eaangtytin s e misvet
g ai d nemedalayjantygokiOs p e ¢ i a ) gali@erigotam laikui prikaustyy a i d ¢ i caénrhé sODZO

tap sudaryti pal anki as s NIKygas vE&ittursa u kvtair t ¥t @3 airst
Apaskatintiida valstybas negebajimas efektyviai ko
Pavyzddgieuiuuvoj e | ogi mai i ntieginea dmedtau duri iREN&jass i nt i
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organi zuoti giuos | ogi mus. Taliau greta 1l egali O
dagni aiufedsiag g sivwalisat ybeiOsi ndmis priemonédmis ugkirst
labai sunkuKita vertus,or gani zuot i azartinius |l ogrmusirpactyoam

taliau praktika rodo, kad tokia veikla magai kont

Siekiant sukurti efektyvi N apsaugos nuo neigia
sistemN, svarbu nust antiypNagat ieglacsdtiis., Bhkatt inlkanll i as
klausimasAKas jus skatina dalyvauti(6pbavji muose? (gal i mi

Noras pablti P'aegambjne,Iogimlg)gréﬁgbama Noras | ai mat i

igvengti Wi enatyvam 30%
1% . )
Noras DXei kti\ nuobodul Dz
10%
Noras ugmirgti probl emas,
nemal oni us _i ggyveni mus

2%

Paskatino draugai,
pagD&t ami
9%

Noras pati

azarto j i
quas igbgndytl ”eDZ”aStNNorasat5|pa|a|duot| 14%
|l ai sval ai ki o praleidimo b pail sati
14% 8%
6pav.Kas jus skatin& dalyvaut. | ogi muos
Student ai nurodéilggasesgaggtallndnyrbeasl bgnmradsupenklg
jaudul ys, noras i gbandyti naujpNa §ID&it sawredl apiaksikoa t g ma
DX ei kit nuobodul DZ ugmirgti probl emas bewveiknemal o
nesiskiria nubtiebuvkekserbas B adOdvphstybPadrindinsgi muos
motyvad ogti beveiinavesunliasopats$sygi o tigkadjiimmaad ,aikmai
dideln pinigd sumN:j 6] WZrrowr.odd etliaiop magreinn i n DZ
2023:31). Visgi, rei kiaipast eeattii k ld e ks tsu dyearuttd ms
soci al i z-acaidjeodsa bsfudssG r asti draug®, atsipalaiduoti,
nuo kasdieni O probl emO, pager i nNei gsilaongoi Na znaurottianii ke
poveikio jauni mui magi ni mo kont ekst e, vei ksni ai |,
savirealizaci jtoasptpioroeriikeinatiysr,u gnaolkdytn@® DZt ai goms i e¢
student O D&itraukimN DZ azartinius l ogi mus, pavy.
vi suomeninus renginius, kuriuose fFuetpabav® gkbiy
Tyrimo metu studentams buvo pateikti kel i k1l au

|l ogi muose, baeagartiu | jo@ i pndg iv Iegmllmlsld}dsmmqkmels individ visyomenei.
Respondent ams buvoArp aatzeairktti ansi C](IlaougsnnnOasveAr sl o srit]
(sumokéati mokesliai DZval stymi@fdDZ kil adige tmil, tdadho \a
dalyvaujantys ir juose nedalyvaujantys studentai (7 pav.).
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