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SVEICU JUS, SASNIEDZOT JAUNU AKADEMISKO VIRSOTNI -
IEGUSTOT DOKTORA GRADU RIGAS TEHNISKAJA UNIVERSITATE!

| CONGRATULATE YOU ON REACHING A NEW ACADEMIC PEAK -
OBTAINING A DOCTORATE DEGREE AT RIGA TECHNICAL UNIVERSITY!

Dr. sc. ing. Talis Juhna
Rigas Tehniskds universitates rektors
Rector of Riga Technical University

Sodien més svinam josu sasniegumus — doktora grada
ieg08anu. Tas ir ne tikai augstakais akadémiskais
grads, bet arT apliecingjums josu neatlaidibai, kritiska-
jai domasanai un spéjai risinat sarezgitas problémas.
JUs esat paveikusi lielu darbu. Cik lielu - to zinat tikai
jUs pasi, jUsu gimenes, tuvakie macibspéki un kolegi.
Daudzas stundas laboratorijas, pie datora, bibliotékas,
konferencés, iedzilind$ands citu zinatnieku ieprieks
izpétitaja, sava jaund cela, savas jaunds domas atra-
$ana - tas nav viegli. 5T sajota man ir zindma, ta kaut
reizi dzivé, domadju, ir parnémusi ikvienu no mums, —
padoties, nolaist rokas, pagriezt muguru. Bet jUs esat
tikusi I1dz doktora gradam - tatad Sos vajuma mirk|us
esat veiksmigi parvargjusi un neatlaidigi sasniegusi vie-
nu no saviem mérkiem.

Aizvadritajam dzives, darba un studiju posmam nu seko
nakamais — turpmaka cela izvéle. Vai turpindasiet darbu
industrija, varbUt valsts vai pasvaldibu iestadés, bet
varbUt paliksiet akadémiskaja vidé universitateg, lai ra-
ditu jaunas un jaunas zindSanas un izglitotu studentus,
ievedot vinus aizraujosaja zindtnes pasaulé.

Ka Rigas Tehniskds universitates rektors esmu lepns un
gandarits, lai kadu karjeru jUs sev izvélétos, jo, patei-
coties mUsu universitaté iegUtajai zindSanu bagadzai,
ikviena darba jis gUsiet gan personigu gandarijumu,
gan arT sniegsiet ieguldijumu mdsu valsts un tautas
attistiba.

Lai kads bGtu josu nakotnes cel$, es jums novélu nekad
nebaidities domat arpus pienemtajam normam, ne-
baidities piedavat savas, iespé&jams, pat pargalvigds
un pardrosads idejas, jo uzdrikstésands ved pie jauniem
izaicindjumiem un atklgjumiem ne tikai zinatnég, bet art
sevis izzinasana.

Nebaidieties sapnot! Uzdrikstieties piepildit pat savus
pardrosakos sapnus! Un galvenais — neaizmirstiet vien-
meér palikt jOs pasi — ar stingru mugurkaulu un argu-
mentos balstitu parliecibu, ar savam zindsanam!

Lai jums veiksmigs un jaunam zindsandm bagadts turp-
makais cels!

Today, we celebrate your achievements - earning a
doctorate, which is not only the highest academic
degree but also a testament to your perseverance,
critical thinking, and ability to solve complex problems.

You have done a great job. How great - only you,

your families, and your closest faculty and colleagues
know. Many hours in laboratories, at the computer, in
libraries, and at conferences, delving into what other
scientists have previously researched, finding your
own new path, your own new thought - it is not easy.
| know the feeling that at least once in life, | think, has
taken over each of us - to give up, to throw up your
hands, and turn your back. But since you have reached
your doctoral degree, you have successfully overcome
these moments of weakness and persistently achieved
one of your goals.

The past stage of life, work and studies, is now
followed by the next one — choosing the future path.
Will you continue working in industry, perhaps in state
or municipal institutions, or maybe you will remain in
the university's academic environment to create new
knowledge and educate students, introducing them to
the exciting world of science.

As the Rector of Riga Technical University, | am
proud and pleased with whichever career you choose,
because thanks to the knowledge acquired at our
university, you will gain both personal satisfaction in
every job and contribute to the development of our
country and people.

Whatever your future path, | wish you never to be afraid
to think beyond the accepted norms, not to be afraid to
offer your own, perhaps even reckless and daring ideas,

because daring leads to new challenges and discoveries

not only in science but also in self-knowledge.

Don't be afraid to dream! Dare to fulfil even your most
daring dreams! And most importantly — don't forget

to always remain yourself, with a strong backbone and
argument-based conviction, and with your knowledge!

May your future path be successful and full of new
knowledge!



APSVEICU, KA BIJAT TIK DROSMIGI UN APNEMIBAS PILNI, LAI
PABEIGTU IESAKTO - IEGUTU ZINATNES DOKTORA GRADU!

CONGRATULATIONS ON BEING SO BRAVE AND DETERMINED TO
FINISH WHAT YOU STARTED - EARNING A DOCTORATE IN SCIENCE!

Dr. sc. ing. Maira Indrikova
Rigas Tehniskas universitates zindtnu prorektore
Vice-Rector for Research of Riga Technical University

Siir josu diena. Lielais izlaidums, kad jgs svinigi sanemat
apliecindjumu par nozimigu veikumu - zindtnes doktora
grada iegusanu. Es jUs no sirds apsveicu! Apsveicu, ka
nebaidijaties sakt So sarezgito, bet vienlaikus art aizrau-
joSo piedzivojumu — promocijas darba izstradi. Dokto-
rantOras studijas jOs ir padarijusas viedakus, izturigakus
un sagatavotdkus nakamajiem dzives posmiem, jo kopd
ar doktora gradu esat sanémusi neaizstdjamu pieredzi
zinatnieka darba.

Lai arT doktorantdrai pielikts punkts un Skiet, ka lielais
darbs ir pabeigts, tiesi Sis ir sakums. Doktorantdra ir ka
mazs puzles gabaling - viens no daudzajiem jOsu zind-
$anu ieguvé un profesiondlaja darbiba. Sim fragmen-
tam piepulcésies ndkamie, un, visus mazos gabalinus
ropigi saliekot kopa, izveidosies skaists attéls. lespé-
jams, kads liels un nozimigs atkldjums. Ne tikai zindtng,
bet atklgjums arT par jums ka cilvéku.

Rakstot Sos apsveikuma vardus, domas atgriezos devi-
nus gadus tald pagatné, kad ieguvu doktora gradu inze-
nierzinatnés. Atceros to patiesi lielo prieku, kas mirdzéja
gan mands, gan manu tuvinieku acis. Izbaudiet arT jos
savu svétku dienu! Izbaudiet gandarijumu par paveikto!
Sajutiet, ka ar jums lepojas josu gimenes, jisu darbu
vaditdji un més, visa RTU saime! Paturiet Sos skaistos
mirklus atminds! Un jau rit speriet soli talak!

Ir vél tik daudz, ko pétit. Pasaule risina jautdjumus,

kas saistiti ar maksliga intelekta ietekmi, gan palidzot
mums ikdiend, gan ari radot étiskas dabas jautdjumus.
Turpinds klimata parmainas, liekot meklét jaunus vides
inZenierijas risindjumus ilgtspéjas nodrosinasanai.
Biotehnologijas paver aizvien jaunu pétijumu virzienus,
kvantu tehnologiju izpéte palidz risinat drosibas jauta-
jumus. Sie ir tikai dazi jautajumi, kuru pétnieciba arf jUs
varat iesaistities, radot jaunas zindSanas un sniedzot
savu ieguldijumu gudrdkas sabiedribas veidosana.

Tas bUs rit. Bet Sodien vélu, lai jums izdodas viss iece-
rétais! Lai arm turpmak jums nepietrikst apnémibas,
pacietibas un galvenais - lai nepietrikst vélmes iegUt
jaunas zindSanas un dalities tajas!

This is your day. The big graduation, when you solemnly
receive a certificate of a significant achievement — ob-
taining a doctoral degree.

| congratulate you from the bottom of my heart!
Congratulations for not being afraid to embark on this
difficult, yet exciting, adventure — writing a doctoral the-
sis. Your PhD has made you smarter, more resilient, and
better prepared for the next stages of your life, as it has
provided you with indispensable experience as a scientist.

Although the doctoral studies have ended, and it seems
that the great work is done, this is the beginning. The
doctoral studies are like a small piece of a puzzle — one of
many in your acquisition of knowledge and professional
activity. Others will join this fragment, and when all the
small pieces are carefully put together, a beautiful pic-
ture will emerge. Perhaps some great discovery. A discov-
ery not only in science but also about you as a person.

As | write these words of congratulations, my thoughts
return to the distant past nine years ago, when | received
my doctorate in engineering. | recall the great joy that
shone in my eyes and those of my loved ones. Enjoy your
graduation day, too! Enjoy the satisfaction of what you
have accomplished! Feel how proud your families, your
supervisors, and we, the entire RTU family, are of you!
Keep these beautiful moments in your memories! And
tomorrow, take a step further!

We still have a lot to explore. The world is addressing is-
sues related to the impact of artificial intelligence on our
lives, both helping us in our daily lives and raising ethical
issues. Climate change continues, and new environmen-
tal engineering solutions are sought to ensure sustaina-
bility. Biotechnology opens up new research areas; quan-
tum technologies help us solve security issues. These are
just a few issues you can also get involved in researching,
creating new knowledge, and contributing to building a
smarter society.

It will be tomorrow. But today | wish you every success!
May you continue to have the determination, patience,
and, above all, the desire to acquire new knowledge and
share it!



APSVEICU AR VEIKSMIGU DOKTORA STUDIJU NOSLEGUMU UN
ZINATNES DOKTORA (PH. D.) GRADA IEGUSANU!

CONGRATULATIONS ON SUCCESSFULLY COMPLETING YOUR
DOCTORAL STUDIES AND EARNING YOUR PHD DEGREE!

Ph. D. Anda Gromova
Doktorantiras skolas vaditaja
Head of the Doctoral School

Sobrid visbiezak dzirdétais jautdjums bos: "Kadi ir na-
kamie plani?” Es jums to nejautdsu, jo esmu parliecind-
ta - viss, ko esat pieredzéjusi $aja lielaja izaicingjuma,
ko saucam par doktorantdru, jau ir devis jums spéju
pienemt drosmigus un pareizus IeEmumus turpmakajai
karjerai.

JUsu iegUtais Ph. D. grads nav tikai apliecingjums
padzilinagtam zindsandm un pétnieciskajai kapacitatei.
Tas liecina ari par jsu neatlaidibu, spéju pieldgoties un
uzvarét gan ikdienas, gan zindtnes izaicindjumus.
Novélu jums saglabdt savu apnémibu un pacietibu art
turpmak - Sobrid sakas dzive "uz savam kajam". Vai
izvélésieties turpinat ce|lu akadémiskaja vidé, pievie-
noties industrijai, izveidot savu uznémumu vai doties
pavisam citd virziend — priek3a bUs svarigi un patsta-
Vigi lémumi.

Atcerieties savu laiku Rigas Tehniskaja universitaté ar
lepnumu! Un ziniet - josu izveidotie kontakti ar mums
un mUsu partneriem nepazdd! MUsu durvis vienmér
bUs atveértas jums - ka kolégiem, sadarbibas partne-
riem un mUsu saimes locekliem.

Izlaidums ir svétki ne tikai jums, bet ari jisu promocijas
darbu vaditdjiem, kolégiem, draugiem un gimeném.
JUs esat paveikusi lielu darbu, un jums patiesi jalepojas
ar sevi. Katrs no jums ir jaunais zinatnieks, un kopa

jUs varat celt Latvijas zinatni un industriju jaunos
augstumos.

Sargiet savu aizrautibu pétniecibd un nebaidieties
spert ndkamos solus - dibiniet savas pétniecibas
grupas, piesaistiet projektus un klUstiet par mentoriem
citiem!

Neviens jums nevar atnemt iegUtds zindsanas un
pieredzi. Més — Doktorantdras skola, jOsu fakultates,
darbu vaditdji, draugi un gimenes - lepojamies ar jums!

Right now, the most common question you'll hear is:
"So, what's next?" | won't ask you that, because | truly
believe that everything you have experienced during
this great challenge we call doctoral studies has
already equipped you with the courage and clarity to
make the right choices for your future.

Your newly earned PhD is not only a mark of your deep
academic knowledge and research capacity. It also
reflects your persistence, your ability to adapt, and
your strength in overcoming both daily and scientific
challenges.

| wish for you to carry your determination and
patience forward, because now begins a new

chapter - life on your own feet. Whether you choose to
continue in academia, enter industry, start your own
venture, or take an entirely different path, you will be
making important, independent decisions.

Remember your time at Riga Technical University with
pride. And know that the connections you have built
with us and our partners do not disappear. Our doors
will remain open to you - as colleagues, collaborators,
and as part of our community.

This graduation is a celebration not only for you, but
also for your supervisors, colleagues, friends, and
families. You have accomplished something truly
significant, and you should be proud. Each of you is
now a young researcher, and together you have the
power to elevate Latvian science and industry to new
heights.

Hold onto your passion for research and do not be
afraid to take bold steps — start your own research
groups, attract your own projects, and become
mentors for others.

No one can take away the knowledge and experience you
have gained. We - the Doctoral School, your faculties,
supervisors, friends, and families — are proud of you!
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Jaymin Vrajlal Sanchaniya
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Jaymin Vrajlal
Sanchaniya

ZINATNISKAS INTERESES

nanoskiedru un nanoskiedru paklaju
izgatavosana, raksturosana, galigo
elementu modeléSana un mehanika

E-PASTS

jaymin.sanchaniya@rtu.lv

https://doi.org/10.7250/9789934370861

PAR AUTORU

Jaymin Vrajlal Sanchaniya dzimis 1992. gada
Radzkota (Indija). Gudzaratas Tehniskaja
universitaté (Indija) ieguvis bakalaura

gradu masinboveé (2015), Rigas Tehniskaja
universitaté (RTU) - magistra gradu mehanika
un masinbdvé (2020). Kops 2020. gada ir RTU
zindtniskais asistents. Guvis plasu pieredzi,
sadarbojoties un staZéjoties tadas atzitas

PROMOCIJAS DARBS

PAN NANOSKIEDRU IZGATAVOSANAS
TEHNOLOGIJAS, IPASIBU UN LIETOJUMA
IZPETE

BUvniecibas un masinzinibu fakultate
MasinbOves un biomedicinas inZenierijas institits

Aizstavéts

2024. gada 18. jGlija

Zinatniskie vaditagji:

asociéta profesore Dr. sc. ing. INGA LASENKO,
profesors Dr. sc. ing. ANDREJS KRASNIKOVS

Zindatniska novitate

Promocijas darba apskatiti procesi nanotehnologiju
joma, Tpasi koncentréjoties uz poliakrilnitrila (PAN)
nanoskiedru izpéti un izmantosanu. Nozimiga
novitate $aja pétijuma ir atkvélinagSanas procesa
izpéte, kas var kalpot ka metode, lai uzlabotu PAN
nanoskiedru mehaniskas un termiskas ipasibas. RUpigi
analizéjot atkvélingSanas temperatiras ietekmi

uz PAN nanoskiedram, noskaidrota sakariba starp
atkvélinaSanas apstdkliem un izrietoSajam nanoskiedru
TpadTbu izmainam. 5T padzilinata termiskas apstrades
izpéte sniedz bUtisku ieskatu PAN nanoskiedru Tpasibu
uzlabosana.

Izstradata jauna, netradicionala metode, kas ietver
PAN nanoskiedru parklasanu ar polivinilspirta (PVA)
skidumu. Rezultati atklaj PAN nanoskiedru uzlabotas
mehaniskas Tpasibas un jaunas funkcionalas Tpasibas,
paverot iespéjas jauniem lietojumiem.

Galigo elementu modelis piedava veikt mehaniskas
uzvedibas prognozésanu PAN nanoskiedru
izstradajumiem ar haotisku un orientétu struktoru,
integréjot empiriskos datus, kas iegUti eksperimentos
ar iegremdésanu PVA. ST prognozédanas spéja
nodrosina nanoskiedru Tpasibu pieldgosanu konkrétam
lietojuma vajadzibam bez plasas empiriskas
testésanas.

Praktiska nozime

Promocijas darba praktiska vértiba ir uzlabotie

PAN nanoskiedru izgatavosanas procesi, tostarp
atkvélingSanas metode un iegremdésana PVA, kas
nozares specidlistiem piedava jaunas iespégjas, lai
razotu nanoskiedras ar uzlabotam Tpadibam. Sie
procesi |auj pielagot PAN nanoskiedru mehaniskas un
termiskads Tpasibas, padarot tds piemérotas filtrésanai
un lietoSanai aizsargtekstila un biomedicinas iericu
komponentos, tadéjadi apmierinot pieaugoso
pieprasijumu péc augstas veiktspéjas materidliem.

institOcijas ka KTH Karaliskais tehnologiju institGts
(Zviedrija), RWTH Aachen Universitate (Vacija),
Kompjenas Tehnologiju universitate (Francija),
Normandijas Rudnas universitate (Francija) un Tallinas
Tehnologiju universitate (Igaunija). Vina centibu

$aja joma atspogulo iespaidigais publikaciju skaits —
SCOPUS datubdze indekséti vairdk neka 20 Zurnalu un
konferencu rakstu.



DOCTORAL THESIS

A STUDY ON FABRICATION TECHNIQUE,
PROPERTIES, AND APPLICATIONS OF PAN
NANOFIBERS

Faculty of Civil and Mechanical Engineering
Mechanical and Biomedical Engineering Institute

Thesis defended
July 18, 2024

Scientific supervisors
Associate Professor Dr. sc. ing. INGA I,_AéENKO,
Professor Dr. sc. ing. ANDREJS KRASNIKOVS

Scientific Novelty

The Doctoral Thesis examines processes in the field of
nanotechnology, with a particular focus on the study
and application of polyacrylonitrile (PAN) nanofibers.
A significant novelty is the study of the annealing
process, which can serve as a method to improve the
mechanical and thermal properties of PAN nanofibers.
By carefully analysing the effect of annealing
temperature on PAN nanofibers, the relationship
between annealing conditions and the resulting
changes in nanofiber properties has been clarified.
This in-depth study of thermal treatment provides
significant insight into improving the properties of PAN
nanofibers.

A new, unconventional method has been developed,
which involves coating PAN nanofibers with a polyvinyl
alcohol (PVA) solution. The results reveal improved
mechanical properties and new functional properties
of PAN nanofibers, opening up opportunities for new
applications.

A finite element (FE) model offers the possibility of
predicting the mechanical behaviour of PAN nanofiber
products with chaotic and oriented structures

by integrating empirical data obtained from PVA
immersion experiments. This predictive ability enables
tailoring of nanofiber properties to specific application
needs without extensive empirical testing.

Practical Significance and Application

The practical value of the Thesis is multifaceted,
extending its impact beyond academic research into
tangible applications that address contemporary
challenges in materials science and engineering. By
exploring the intricacies of PAN nanofibers, including
their fabrication, modification, and application,

the Thesis contributes significantly to advancing
technologies and solutions across various sectors.

ABOUT THE AUTHOR

Jaymin Vrajlal Sanchaniya, born in 1992 in Rajkot,
India, holds a Bachelor's degree in Mechanical
Engineering (2015) from Gujarat Technical University,
India, and a Master's degree in Mechanics and
Mechanical Engineering (2020) from Riga Technical
University (RTU), Latvia. Since 2020, he has been a
research assistant at RTU. He has gained extensive
experience through collaborations and training at
such renowned institutions as KTH Royal Institute

Jaymin Vrajlal
Sanchaniya

RESEARCH INTERESTS

fabrication, characterization, finite
element modeling, and mechanics of
nanofibers and nanofiber mats

E-MAIL

jaymin.sanchaniya@rtu.lv

https://doi.org/10.7250/9789934370854

of Technology (Sweden), RWTH Aachen
University (Germany), University of Technology
of Compiegne (France), University of Rouen
Normandy (France), and Tallinn University of
Technology (Estonia). His dedication to the
field is reflected in his publication record -
more than 20 journal and conference articles
indexed in SCOPUS.

Jaymin Vrajlal Sanchaniya

1
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Adham Ahmed
Awad Elsayed
Elmenshawy

ZINATNISKAS INTERESES

Skidrumu dinamika, lidmasinu dzingji
un konstrukcijas, robotika, materialu
inZenierija un bezpilota lidaparati

https://doi.org/10.7250/9789934370939

PAR AUTORU

Adham Ahmed Awad Elsayed Elmenshawy
dzimis 1986. gadad Belkasa (Dakalijas province,
Edipte). Aviacijas inZenierijas un tehnologiju
institota (Egipte) ieguvis bakalaura gradu
avidcijas inzenierija (2008), Rigas Tehniskaja
universitaté (RTU) — magistra gradu avidcijas
transportd (2017). Kops$ 2018. gada ir RTU

PROMOCIJAS DARBS

GAZTURBINU DZINEJU VEIKTSPEJAS
UZLABOSANAS IZPETE, OPTIMIZEJOT
TURBINAS LAPSTINU DZESESANAS
KANALU DIZAINU

BOvniecibas un masinzinibu fakultate
Aeronautikas, kosmosa inZenierijas un transporta
institots

Aizstavets

2024. gada 30. augusta

Zinatniskais vaditajs

asociétais profesors Dr. ALI ARSHAD

Zinatniska novitate

« Tpasiizstradati stroklas trieciena tipa turbinas
lapstinas dzesésanas kanali, kas ir optimizéti
turbinas lapstinam, lai uzlabotu dzesésanu.

+ levérojams $1 pétijuma sasniegums ir detalizéta
temperatlras profilésana, 1pasi turbinas lapstinu
aizmuguréja mala un stkSanas pusé. Tas sniedz
bUtisku ieskatu par termisko spriegumu un
veiktspéju, veicinot turbinu sistému ilgstosu izturibu
un efektivitati.

« Turbinas lapstinu dzeséSanas kanalu siltuma
veiktspéjas kvalitativa un kvantitativa analize
dazados ekspluatacijas apstdk|os.

« MATLAB algoritmu izstrade, ko var integrét CFD
simulacijas vidé, nodrosinot Tpasi precizus rezultatus
sarezgitai aerodinamiskai un siltuma parneses
analizei lapstinu dzeséSanas kandlos.

Praktiskd nozime

. Sis pétijums sniedz tiedu ieguldijumu turbinu
razoSanas nozaré. Piedavato dzesésSanas kanalu
dizainu var integrét esosajos turbinu razosSanas
procesos.

+  Optimizétie dzesésanas kanali ievérojami palielina
turbinu lapstinu dzesésanas efektivitati. Veicinot
efektivaku siltuma izkliedi, Sis konstrukcijas var
ievérojami samazinadt ekspluatdcijas izmaksas.

. Saja darba paraditais dzesédanas kanalu dizains
ir mérogojams un daudzpusigs, pielagojams
dazadiem turbinu izmériem un tipiem. ST universala
lietojamiba padara pétijumu vértigu ne tikai liela
meéroga spékstacijam, bet ari mazakiem, lokaliem
energijas razosanas lietojumiem.

+ Uzlabotd dzesésanas efektivitate ietekmé art
apkopes vajadzibas un turbinu asmenu noturibu.
Paaugstinata dzeséSana samazina termisko stresu,
tadéjadi mazinot apkopes un remonta bieZumu.

zinatniskais asistents. Patlaban ir Transporta un
sakaru institOta vieslektors, ka art APAC EASA macibu
centra instruktors. Piedalijies persondla apmainas
macibds Erasmus+ programma Kauno Technikos
Kolegija (Lietuva) un iesaistijies divos Eiropas projektos.
Ir sertificéts EASA Part 66/147 instruktors.



DOCTORAL THESIS

INVESTIGATION OF PERFORMANCE
IMPROVEMENT OF GAS TURBINE ENGINE
BY OPTIMIZED DESIGN OF BLADE TURBINE
COOLING CHANNELS

Faculty of Civil and Mechanical Engineering
Aeronautics, Space Engineering and Transport
Institute

Thesis defended
August 30, 2024

Scientific supervisor
Associate Professor Dr. ALI ARSHAD

The Scientific Novelty

+  Specially designed jet impingement type of turbine
blade cooling channels that are optimized for the
turbine blade for enhanced cooling.

+ A notable achievement is the detailed temperature
profiling, especially at the trailing edge and suction
side of turbine blades. This advancement provides

critical insights into thermal stresses and performance,

contributing to the prolonged durability and
effectiveness of turbine systems.

« Qualitative and quantitative analysis of the turbine
blade cooling channels' thermal performance under
various operational conditions.

+ Development of MATLAB algorithms that can be
integrated with the CFD simulation environment
and provide extremely accurate results for complex
aerodynamic and heat transfer analysis within blade
cooling channels.

Practical Value

« This research directly contributes to the turbine
manufacturing industry. The proposed design of the
cooling channels can be seamlessly integrated into
existing turbine production processes.

« The optimized cooling channels significantly boost the

cooling efficiency of turbine blades. By facilitating more

effective heat dissipation, these designs can lead to a
marked reduction in operational costs.

+  The cooling channel design showcased in this Thesis
is highly scalable and versatile, adaptable to various
turbine sizes and types. This universal applicability
makes the research valuable not just for large-scale
power plants but also for smaller, localized energy
generation applications.

«  The improved cooling efficiency also impacts

maintenance needs and the durability of turbine blades.

Enhanced cooling reduces thermal stress, thereby

diminishing the frequency of maintenance and repairs.

ABOUT THE AUTHOR

Adham Ahmed Awad Elsayed EImenshawy was born
in 1986 in Belqgas, Dakahlia, Egypt. He obtained his
Bachelor's degree in Aviation Engineering from the
Institute of Aviation Engineering and Technology,
Egypt, in 2008, and a Master's degree in Aviation
Transport from Riga Technical University in 2017.
Since 2018, he has been a research assistant at Riga
Technical University. He is currently a guest lecturer at
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the Transport and Telecommunication Institute,
as well as an instructor at the APAC EASA
Training Centre. He participated in exchange
staff teaching within the Erasmus+ framework
at Kaunas University of Applied Engineering
Sciences (Lithuania) and has been involved in
two European projects. He is a certified EASA
Part 66/147 instructor.
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ZINATNISKAS INTERESES

CFD, CAD, skidruma mehanika, galigo
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E-PASTS
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PAR AUTORU

Sanjay Ranji Vejanand dzimis 1991. gada
Vadala, Porbandaras apgabala (Gudzarata,
Indija). Gudzaratas Tehnologiskaja universitaté
(Ahmedabada) ieguvis bakalaura gradu
masinbivé (2015), Rigas Tehniskaja universitaté
(RTU) - magistra gradu inZzenierzinatnés
(mehanika un masinbdve; 2019). No 2015. gada

PROMOCIJAS DARBS

VEDINAMA AIZSARGAPGERBA TPASIBU
OPTIMIZACIJA

BOvniecibas un masinzinibu fakultate
MasinbUves un biomedicinas inZenierijas institits

Aizstavets

2024. gada 12. septembrt

Zinatniskais vaditdjs

profesors Dr. sc. ing. ALEKSANDRS JANUSEVSKIS

Zinatniska novitdte

Promocijas darba zinatniska novitate ir metodolo-
gija atbilstosu aizsargapgérba ventilacijas elementu
izveidei, kurus var piestiprindt pie ventilacijas atverem,
lai nodrosinatu pareizu gaisa cirkulaciju starp kermeni
un apgérbu, tadéjadi novérsot kermena parkarsanu
ekstremalos vides un lielas darba slodzes apstdk|os.
Lielakds dalas individudlo aizsargapgérbu ar aréjo
dzesésanas sistému galvenais trokums ir to apjomigad
konstrukcija, tapéc apgérbs ir smags un neérts valka-
Sanai. Turklat to dzesésanas efektivitate nav stabila un
uzticama personigd apgérba dzesééanas iericém. Sos
nelielos ventilacijas elementus var izmantot, lai nover-
stu Sis problémas, jo tie ir loti viegli un to darbibai nav
nepiecieSama aréja energija.

Praktiskd nozime

Nemot véra tirgl pieaugoso interesi par efektivu
cilvéeka kermena aizsardzibu pret aréjas vides iedarbibu,
ir nepiecieSami efektivaki tehniskie risinajumi un
materiali, ko izmantot aizsargapgérba aréja slani,
vienlaikus nodrosinot nepiecieSamo ventildciju

ari siltos vides apstaklos un fiziskas slodzes laika.
Sadiem risinGjumiem ir |oti plads praktiskais lietojums
un pieprasijums pasaules tirgd. Turklat pétijums
sniedz arT vispusigu izpratni par sarezgitu praktisku
uzdevumu risindsanu, pieméram, ventilacijas elementu
formas optimizaciju. 5T koncepcija var bot noderiga
daudzos uznémumos praktisku uzdevumu risingsanai,
pieméram, dazadu izstraddjumu dizaina optimizacijai.

septembra Iidz 2017. gada jonijam stradadjis par
mehanikas projektésSanas inZenieri uznémuma "The
CAD World" (Rajkota, Indija). No 2019. gada decembra
[idz 2020. gada februadrim bijis inzeniera mehanika
praktikants "Morfomichaniki" (Frenarosa, Kipra). Kop$
2020. gada ir RTU zinatniskais asistents.



DOCTORAL THESIS

OPTIMIZATION OF PROPERTIES
OF VENTILATED PROTECTIVE CLOTHING

Faculty of Civil and Mechanical Engineering
Institute of Mechanical and Biomedical Engineering

Thesis defended
September 12, 2024

Scientific supervisor
Professor Dr. sc. ing. ALEKSANDRS JANUSEVSKIS

Scientific Novelty

The scientific novelty of the Thesis lies in its concept

of creating appropriate ventilation elements for the
protective clothing, which can be attached to the
ventilation holes to provide proper air circulation
between the body and clothing to avoid overheating
of the body in extreme environmental conditions

and during heavy workload conditions. One major
drawback of most personal protective clothing with an
external cooling system is that it makes the structure
bulky, which makes garments heavy and uncomfortable
to wear. In addition, their cooling efficiency is not
steady and reliable for personal clothing cooling
devices. These small ventilation elements can be used
to overcome these issues as they are very lightweight
and do not require any external power to operate.

Practical Value

The Thesis has practical value in the context of
developing ventilated protective clothing that
incorporates ventilation elements. Considering

the increasing interest in the market for effective
protection of the human body against exposure to
the external environment, there is a need for more
efficient technical solutions and materials to be
used in the outer layer of protective clothing while
also ensuring the necessary ventilation even in warm
environmental conditions and during physical load.
Such solutions have a very wide range of practical
applications and demand on the global market.
Furthermore, the study also offers a comprehensive
understanding of solving complex practical tasks,
such as shape optimization of ventilation elements.
The concept can be useful in many firms for solving
practical problems, such as optimizing the design of
different products.

ABOUT THE AUTHOR

Sanjay Vejanand was born in 1991 in Vadala, Porbandar
district (Gujarat), India. He received a Bachelor's
degree in Mechanical Engineering (2015) from Gujarat
Technological University in Ahmedabad, India, and a
Master's degree in Engineering Science in Mechanics
and Mechanical Engineering (2019) from Riga Technical
University (RTU), Latvia. From September 2015 to
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June 2017, he was a mechanical design
engineer at The CAD World in Rajkot, India.
From December 2019 to February 2020, he
worked as a mechanical engineer intern at
Morfomichaniki, Frenaros (Cyprus). Since
2020, he has been a research assistant at
Riga Technical University.
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ZINATNISKAS INTERESES

masinbUves tehnologija, materialu

apstrade, aditiva razosana

https://doi.org/10.7250/97899343713%4

PAR AUTORU

Guntis Pikurs dzimis 1973. gada Césis. Rigas
Tehniskaja universitaté (RTU) ieguvis bakalaura
(1995), inzeniera (1996) un magistra gradu
dzelzcela transporta (1999). Kops 2003. gada

PROMOCIJAS DARBS

PETIJUMS PAR ADTIVAS RAZOSANAS
TEHNOLOGIJAS PIELIETOJAMIBU
KOMPAKTA RADIO FREKVENCES
KVADRUPOLA IZGATAVOSANAI

BOvniecibas un masinzinibu fakultate
MasinbUves un biomedicinas inZenierijas institits

Aizstavets

2024. gada 27. decembrt
Zinatniskie vaditgji

profesors Dr. sc. ing. TOMS TORIMS,
Dr. phys. MAURIZIO VRETENAR

Zinatniska novitate

Promocijas darba pétijums ir nozimigs ieguldijums

masinbUves un padtrindtdju tehnologiju apaksnozaré.

« lzstradats inovativs AM RFQ modelis, kas teorétiski
nodrosina uzlabotu veiktspéju, siltuma balansu un ir
validéts izgatavosanai ar AM metodi.

+ leviests jauns 2D geometrija balstits matematiskais
modelis statistiska 2D Q faktora aprékinam tira
vara 750 MHz kvadrupolu geometrijai, kas ir
izmantojams projektésanas stadija.

+ lzstraddata un validéta jauna metode 750 MHz
radiofrekvences kvadrupola izgatavosanai.

« Pirmo reizi pasaulé ir demonstréta un zinatniski
pamatota sarezgita dizaina, geometriskas
precizitates un augstas tiribas vara detalas (RFQ
prototipa) izgatavosana, izmantojot AM balstitu
tehnologiju.

+  Veikts jaunas AM RFQ izgatavosanas metodes
salidzindjums ar tradiciondlo izgatavosSanas
tehnologiju.

Praktiskd nozime

Promocijas darbam ir svariga nozime PBF-LB/M
tehnologiju attistibg, it Tpasi fokuséjoties uz tik
sarezgitas formas padatrinatdju komponentu ka

RFQ izgatavosanu, kas ir viena no sarezgitakajam
padtrindtdju sastavdalam. HF-RFQ razosSanas
procesam ir janodrosina izcila geometriska precizitate,
ka artizcila virsmas kvalitate. Pétljuma gaita veiktie
atklajumi var kalpot ka vertiga atsauce turpmakajai
AM tehnologijas attistibai RFQ un citu sarezgitu
komponentu kontekstd. Promocijas darbu var izmantot
ka celvedi turpmakajai AM tehnologijas lietoSanai
paatrinatdju sektora. Darba ir ieklauti galvenie
dizaina izstrades soli, noslédzot to ar geometrisko
formu precizitates izvértéjumu un prototipa virsmas
raupjuma kvalitates parbaudi, izmantojot dazada
veida kontroles un metrologijas iekartas.

strada RTU, ienemot dazadus (zinatniskd asistenta,
inZeniera, lektora) amatus. Patlaban ir RTU
Dabaszinatnu un tehnologiju fakultates Dalinu fizikas
un padtrindtdju tehnologiju institita pétnieks.



DOCTORAL THESIS

RESEARCH OF THE NOVEL ADDITIVE
MANUFACTURING TECHNOLOGY FOR
COMPACT RADIOFREQUENCY QUADRUPOLE
DESIGN AND PRODUCTION

Faculty of Civil and Mechanical Engineering
Institute of Mechanical and Biomedical Engineering

Thesis defended
December 27, 2024

Scientific supervisors
Professor Dr. sc. ing. TOMS TORIMS,
Dr. phys. MAURIZIO VRETENAR

Scientific Novelty

Significant contribution to the mechanical engineering and
accelerator technology subsector.

+ Aninnovative AM RFQ model has been created and
validated based on the developed manufacturing
method, providing improved performance and heat
transmission.

« An alternative calculation method for Q value based on
the RFQ cavity geometry parameters and a coefficient
containing the physical properties of the manufacturing
material has been developed and validated. The
development and validation of an innovative
technological process and method for the production of
RFQ.

« For the first time in the world, the production of high
purity, complex design, and geometric accuracy copper
component (RFQ prototype) with AM technology has
been demonstrated and scientifically justified.

« A comparison of the developed technological process
with the traditional manufacturing technology has been
carried out, and the advantages of the new technology
have been demonstrated.

Practical Value

The Doctoral Thesis is of great importance in the
development of PBF-LB/M technologies, especially
focusing on the fabrication of accelerator components

of such a complex shape as the RFQ, which is one of the
most complex accelerator components. The HF-RFQ
manufacturing process must ensure excellent geometric
accuracy, as well as excellent surface quality. The findings
of the research can serve as a valuable reference for the
further development of AM technology in the context of
RFQ and other complex components. The Thesis can be
used as a guide for the further use of AM technology in
the accelerator sector; the Thesis includes the main design
development steps, concluding with an assessment of
the accuracy of geometric shapes and verification of the
quality of the prototype surface roughness using various
types of control and metrology equipment.

ABOUT THE AUTHOR

Guntis Pikurs was born in 1973 in Césis. He holds a
Bachelor's (1995), Engineer's (1996), and Master's
degree in Railway Transport (1999) from Riga Technical
University (RTU). Since 2003, he has been working at
RTU in various positions (research assistant, engineer,
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materials processing, and additive
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lecturer). He is currently a researcher at the
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Technology of the Faculty of Natural Sciences
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PROMOCIJAS DARBS

AUTOLOGU FIBRINA MATRICU IZSTRADE
MEDICINISKAM PIELIETOJUMAM

Dabaszinatnu un tehnologiju fakultate
Biomateridlu un bioinZenierijas institOts

Aizstavets

2024. gada 26. augusta

Zinatniska vaditaja

vadosa pétniece Dr. sc. ing. ARITA DUBNIKA

Zinatniska novitate

Darba zinatniska novitate ir perspektivs duals PRF

lietojums:

» inovativa hidrogéla izstrade ar spéju modulét PRF

. sastava esos$o bioaktivo molekulu izdalidanos;

KCI rl na Eg I e » jaunu zdlu piegades sistému izstrade, ietverot kon-
trolétu antibiotiku vai dalinu piegadi, kura dalinas
ieklautas PRF un darbojas ka biologiski aktivo mole-
kulu neséji.

ZINATNISKAS INTERESES Izstradata jauna metode, lai nodro&inatu PRF sastava

esosSo bioaktivo molekulu iekapsulésanu joras polisaha-

ridu fukoid@na un hitozdana hidrogelos, ta pandkot to
ilgstosu izdalidanos. Saja metodé izmantoti videi drau-
dzigi materiali hitozans un fukoidans, kas polielektrolitu
passavienosands celd veido hidrogelus.

trombocitiem bagatinata fibrina pétijumi,
to lietojums mutes, sejas un Zok|u kirurgija

E-PASTS

karina.egle@rtu.lv
Paraléli izstradata jauna metodologija, lai izmantotu

PRF ka bioaktivo molekulu neséju, uzlabojot zalu anti-
bakterialas Tpasibas. PRF ka neséjs paplasina zalvielu
prekursoru, kam ir mazak blakusparadibu neka aktivajai

https://doi.org/10.7250/9789934370915 formai, izmanto3anas iespéjas. legita zalu/PRF kom-
bindcija uzrada nepiecieSamibu péc zemakas zalvielu
prekursoru koncentracijas, salidzinot ar nepiecieSamo
za|vielu prekursoru daudzumu bez PRF.

Praktiska nozime

Pétitas PRF Tpasibas un ta kombindcijas ar dazadam
zalu piegades sistémam un matricdm. Rasts PRF lieto-
jums turpmak minéto inovativo kombindaciju izstrade.

+ PRF ka neséjmatrica zalvielu prekursoram CLP mu-
tes, sejas un zok|u kirurgdija, ta iegUstot aktivo zalu
formu, kas nodrosinatu antibakterialu iedarbibu
pécoperacijas perioda.

+  PRF kombinésana ar dazadiem biologiski aktivo
vielu neséjiem, samazinot nepiecieSamibu péc pero-
ralas zalu lietoSanas un pielagojot biologiski aktivas
vielas terapijas ilgumu.

« Jauna un videi draudziga metode fukoidana/hitoza-
na hidrogelu iegGsanai kombinacija ar PRF, nodrosi-
not ilgstosu PRF sastava esoso bioaktivo molekulu

izdaliSanos.
PAR AUTORI
Karina Egle dzimusi 1995. gada Daugavpili. tehnologija. Kops$ 2018. gada strada RTU. Patlaban
Rigas Tehniskaja universitaté (RTU) ieguvusi ir RTU Dabaszinatnu un tehnologiju fakultates
inzenierzinatnu bakalaura (2018) un Biomaterialu un bioinZenierijas institUta pétniece.

inzenierzinatnu magistra (2020) gradu kimijas Piedalas zinatnisko projektu rakstisand un izstrade.



DOCTORAL THESIS

DEVELOPMENT OF AUTOLOGOUS FIBRIN
MATRICES FOR MEDICAL APPLICATION

Faculty of Natural Sciences and Technology
Institute of Biomaterials and Bioengineering

Thesis defended
August 26, 2024

Scientific supervisor
Leading Researcher Dr. sc. ing. ARITA DUBNIKA

Scientific Novelty

The scientific novelty of the Thesis lies in the dual
perspective of PRF application:

+ the development of an innovative hydrogel capable
of modulating the release of bioactive molecules;

+ the development of a new drug delivery system
involving controlled antibiotic or particle delivery,
where the particles are incorporated into PRF and
act as carriers of biologically active molecules.

A new method has been developed to encapsulate

bioactive molecules within PRF in marine

polysaccharide (fucoidan/chitosan) hydrogels, thereby
achieving their sustained release. Environmentally
friendly materials, chitosan and fucoidan, are used in
this method, forming hydrogels through polyelectrolyte
self-assembly.

Additionally, a new methodology for utilizing PRF as a
carrier of biologically active molecules to enhance the
antibacterial properties of drugs has been developed.
PRF as a carrier extends the applications of prodrugs,
which have fewer side effects than the active form.
The obtained drug/PRF combination demonstrates the
need for lower prodrug concentrations compared to
the required prodrug amount without PRF.

Practical Value

PRF properties and its combinations with various drug
delivery systems and matrices were investigated, and
the application of its use was found in the development
of the following combinations:

« Clindamycin phosphate with PRF as a carrier matrix
for maxillofacial surgery, thus obtaining an active
drug form that would provide an antibacterial
effect in the postoperative period.

«  Combining PRF with various carriers of biologically
active substances, reducing the need for oral drug
administration, and adjusting the duration of
biologically active substance therapy.

« A new and environmentally friendly method of
obtaining fucoidan/chitosan hydrogels combined
with PRF, thus ensuring the long-term release of
bioactive molecules within PRF.

ABOUT THE AUTHOR

Karina Egle was born in 1995 in Daugavpils. She
obtained a Bachelor's degree in Engineering Sciences
(2018) and a Master's degree in Engineering Sciences
(2020) in Chemical Engineering from Riga Technical
University. She has worked at Riga Technical University
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maxillofacial surgery
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Institute of Biomaterials and Bioengineering
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implementation of scientific projects.

Karina Egle

21


https://doi.org/10.7250/

Abhishek Rajesh Indurkar

22

Abhishek Rajesh
Indurkar

ZINATNISKAS INTERESES

biodrukasana, biotintes preparati un
nanokompozitu materidlu izstrade, lai
raditu maksligos audus un cilvéka orgdnus

https://doi.org/10.7250/9789934371011

PAR AUTORU

Abhishek Rajesh Indurkar dzimis 1994. gada
Busavala (Indija). leguvis bakalaura gradu
biotehnologiju inZzenierija (2017) un magistra
gradu farmacijas biotehnologija (2019).
2020. gada sacis doktora studijas Rigas
Tehniskaja universitaté (RTU), promocijas

PROMOCIJAS DARBS

AMORFI KALCIJA FOSFATI
UN TO NANOKOMPOZITI

Dabaszinatnu un tehnologiju fakultate
Biomateridlu un bioinZenierijas institOts

Aizstavets

2024. gada 28. augusta

Zinatniskais vaditdjs

profesors Dr. sc. ing. JANIS LOCS

Lidzvaditdjs

vadosais pétnieks Dr. sc. ing. KRISTAPS RUBENIS

Zinatniska novitdte

« lzstradata viena sola slapja kimiskas sintézes me-
tode tira un mazas organiskds molekulas (MOM)
(pieméram, acetdtu, askorbatu, citratuy, itakonatu
un glutamatu) saturosa amorfa kalcija fosfata
(AKF) sintézei.

« Pirmo reiz sintezéts acetatu, askorbatu un itakona-
tu satuross AKF.

«  Pirmo reizi raksturota MOM ietekme uz 0dens me-
dietas AKF transformacijas kinétiku uz Ap.

+ lzstraddata jauna AKF saturosa biotinte, ka art AKF
saturosi VT un DT hidrogeli.

+ lzveidots jauna sastava PAM-GELMA-P123 hidrogels.

Praktiska nozime

« lzstradato metodi var izmantot ari citu MOM satu-
rosu AKF sintézei.

+  Specifiskam lietojumam AKF transformacijas kiné-
tiku uz Ap var pielagot, izmantojot noteiktu MOM
un Udens vides kombinaciju.

« DT hidrogela mehaniskas Tpasibas var kontrolét, mo-
duléjot P123 koncentraciju PAM-GELMA hidrogela.

darbu izstradadjot Baltijas Biomaterialu ekselences
centrd profesora Jana Lo¢a un vadosa pétnieka
Kristapa Rubena vadiba. Paraléli studijam
doktorantdra stradadjis norikojuma Fridriha Aleksandra
Erlangenas-Nirnbergas universitaté (Vacija) profesora
Aldo R. Boka¢ini (Aldo R. Boccaccini) vadiba.



DOCTORAL THESIS

AMORPHOUS CALCIUM PHOSPHATES
AND THEIR NANOCOMPOSITES

Faculty of Natural Sciences and Technology
Institute of Biomaterials and Bioengineering

Thesis defended
August 28, 2024

Scientific supervisor

Professor Dr. sc. ing. JANIS LOCS

Co-supervisor

Leading Researcher Dr. sc. ing. KRISTAPS RUBENIS

Scientific Novelty

« A one-step wet chemical approach was developed
to synthesize pure and SOM-containing ACP (such
as acetate, ascorbate, citrate, itaconate, and
glutamate).

«  New ACPs with acetate, ascorbate, and itaconate
were synthesized.

« For the first time, the influence of SOM on the
transformation kinetics of ACP to Ap in different
aqueous mediums was evaluated.

«  Novel nanocomposite bioink, SN, and DN hydrogel
containing ACPs were developed.

« A new formulation of PAM-GELMA-P123 hydrogel
was created.

Practical Value

+  The developed synthesis methods can be expanded
to include other SOMs in ACP.

+  The transformation kinetics of ACP to Ap can be
tailored using a combination of specific SOM and
aqueous media for specific applications.

« DN hydrogel with tailored mechanical properties
can be developed by modulating the concentration
of P123 in PAM-GELMA hydrogel.

ABOUT THE AUTHOR

Abhishek Rajesh Indurkar was born in 1994 in Bhusawal,
India. He holds a Bachelor's degree in Biotechnology
Engineering (2017) and a Master's degree in
Pharmaceutical Biotechnology (2019). In 2020, Abhishek
began his doctoral studies under the supervision of
Professor Janis Lo¢s and Senior Researcher Kristaps

Abhishek Rajesh
Indurkar
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bioprinting, bioink formulations, and
nanocomposite development to create
artificial tissues and human organs

https://doi.org/10.7250/9789934371028

Rubenis at Riga Technical University and the
Baltic Biomaterial Centre of Excellence. During
his postgraduate studies, he completed a
secondment at Friedrich-Alexander-Universitat
Erlangen-Nirnberg, Germany, under the
guidance of Professor Aldo R. Boccaccini.
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ZINATNISKAS INTERESES

biomaterialu sintéze, apstrade un
raksturosana, zalu piegades sistému
izstrade

https://doi.org/10.7250/9789934371059

PAR AUTORI

[lijana Kovrlija dzimusi 1994. gada Prijedora
(Bosnija un Hercegovina). Belgradas
Universitaté ieguvusi bakalaura (2017) un
magistra (2018) gradu biokimijas inZenierija un
biotehnologija. 2020. gada pievienojas Rigas
Tehniskas universitates (RTU) Biomaterialu un
bioinzenierijas institita komandai ka doktora
grada kandidate Marijas Sklodovskas-Kirt

ITN programma PREMURQOSA. Patlaban

PROMOCIJAS DARBS

BIOMATERIALI UZ OKTAKALCIJA FOSFATA
BAZES: IEGUSANA, MODIFIKACIJA UN
PIELIETOJUMS

Dabaszinatnu un tehnologiju fakultate
Biomateridlu un bioinZenierijas institOts

Aizstavéts

2024. gada 6. septembrt

Zinatniskie vaditaji

profesore Dr. sc. ing. DAGNIJA LOCA,
profesors Dr. sc. ing. JANIS LOCS

Zinatniska novitate

«  Nosakot fazu parvertibas reakcijas laikd no LT-a-TCP
uz OCP, ar kimiskajiem vienadojumiem aprakstita
pakdapeniska pareja no LT-a-TCP fazes uz OCP fazi
caur DCPD ka starpproduktu.

+ Doksorubicina hidrohlorida saturam DOX-OCP sis-
téma parsniedzot 10 masas % (no sakotnéja LT-a-
TCP daudzuma), tiek kaveta OCP fazes veidoSands.
Pieradtts, ka DOX-OCP dalinas izraisa osteosarko-
mas $Unu navi apoptozes cela.

Praktiskd nozime

Promocijas darba izstrades gaita optimizéta OCP
ieg0sanas metodika, izvéloties LT-a-TCP ka vienigo izej-
materidlu, kura razoSanai nepiecieSams mazaks energi-
jas patérins, kas atbilst Eiropas Zala kursa izvirzitajiem
mérkiem. OCP sintézes metodes mérogosanas rezul-
tata iegoti ieverojami OCP fazes apjomi, kas padara So
procesu potenciali pievilcigu razosanai. legoto OCP var
turpmak izmantot ka izejmaterialu:
« inovativu zdlu piegades sistému izveidei lokalai
osteosarkomas arstésanai;
+  OCP saturosu parklajumu izveidei, kas uzlabotu 3D
drukatu titana sakausgjumu izturibu pret koroziju.

ir RTU Biomaterialu un bioinZenierijas institUta
zindtniska asistente. Doktora studiju laikd devas cetras
zindtniskas vizités uz CAAD — Austrumpjemontas
Universitati (Novara, Italija), CIRIMAT - TulGzas
Universitati (Tuldza, Francija) un Alto Universitati
(Helsinki, Somija), kur guva pieredzi in vitro pétijjumu
veiksand, apguva kalciju fosfatu raksturosanas
metodes un guva ieskatu kompozitmateridlu izveidé un
analizé.



DOCTORAL THESIS

OCTACALCIUM PHOSPHATE
BIOMATERIALS: FORMATION PROCESS,
MODIFICATION AND APPLICATION

Faculty of Natural Sciences and Technology
Institute of Biomaterials and Bioengineering

Thesis defended
September 6, 2024

Scientific supervisors
Professor Dr. sc. ing. DAGNIJA LOCA,
Professor Dr. sc. ing. JANIS LOCS

Scientific Novelty

The scientific novelty was recognized in the following

aspects:

« By following the phase transformations from LT-
a-TCP to OCP, it was established and described
through chemical equations that the progressive
shift from the LT-a-TCP phase to the OCP phase

transpired through DCPD as an intermediary point.

+ Maximum loading of doxorubicin hydrochloride

during the in situ synthesis of OCP was 10 wt% (of

the initial LT-a-TCP amount), whereas everything
above inhibited the OCP formation. Furthermore,
doxorubicin-loaded OCP caused apoptosis as the
main cell death pathway.

Practical Value
OCP's simple and straightforward synthesis

methodology was optimized by choosing LT-a-TCP as a
single precursor that required less energy consumption

to produce, which aligned with the set goals of the

European Green Deal. The synthesis methodology was

further utilized to obtain high yields of OCP, which

could be used on an industrial scale. The applicability of

as-synthesized OCP is twofold:

« in the development of a novel DDS for the local
treatment of osteosarcoma;

+ in the development of OCP-embedded hydrogel
coatings for the enhancement of corrosion
resistance of 3D-printed titanium alloys.

ABOUT THE AUTHOR

Ilijana Kovrlija was born in 1994 in Prijedor, Bosnia and
Herzegovina. She obtained her Bachelor's degree in
Biochemical Engineering and Biotechnology (2017)
and her Master's degree (2018) in the same field from
the University of Belgrade. In 2020, llijana joined the
Institute of Biomaterials and Bioengineering at Riga
Technical University (RTU) as a PhD candidate in the
Marie Sktodowska-Curie ITN program PREMUROSA.

llijana Kovrlija
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biomaterial synthesis, processing and
characterization, and the development of
drug delivery system
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She is currently a scientific assistant at

the RTU Institute of Biomaterials and
Bioengineering. During her doctoral studies,
llijana completed four scientific secondments
at CAAD - University of Eastern Piedmont
(Novara, Italy), CIRIMAT - University of
Toulouse (Toulouse, France), and AALTO
University (Helsinki, Finland).
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ZINATNISKAS INTERESES

blakusproduktu izmantosana un
biotehnologijas

https://doi.org/10.7250/9789934371165

PAR AUTORI

Zane Kusnere dzimusi 1990. gada Ludza.
Latvijas Universitaté ieguvusi dabaszinatnu
bakalaura gradu biologija (2013), Rigas
Tehniskaja universitaté (RTU) — magistra gradu

PROMOCIJAS DARBS

NO ATKRITUMIEM VEIDOTU
FILTRMATERIALU IZMANTOSANA
BIOMETANIZACIJA

Dabaszinatnu un tehnologiju fakultate
Vides aizsardzibas un siltuma sistému institits

Aizstavéts

2024. gada 31. oktobrt

Zinatniskie vaditaji

asociéta profesore Dr. sc. ing. DACE LAUKA,
Ph. D. KRISS SPALVINS

Zinatniska novitate

« Pirmo reizi apskatits pelnu filtrmaterialu un putu
stikla materiala izmantosanas potencidls apsmidzi-
namo biofiltru reaktoros.

« Pétijuma iegUtie rezultati varétu paplasinat zinasa-
nas par biometandcijas procesiem un veicinat turp-
makus pétijumus $aja joma, kas savukart varétu
radit inovacijas un uzlabojumus biogdzes razosSanas
tehnologijas.

« Testéti un raksturoti jauni ilgtspéjigi filtrmateriali,
kas pagatavoti no stikla un koksnes pelnu atkritu-
miem.

« Putu stikla un pelnu filtrmateriala izmanto$anas
potencidls apsmidzindmajiem bioreaktoriem.

«  Methanobacterium alcaliphilum mikroorganismu
lomas izpéte biometanizacijas efektivitate.

+ lzstradata daudzkritériju analizes metodologija, lai
izvéletos ilgtspéjigakos filtrmaterialus biometani-
z4cijai.

Praktiskd nozime

« lzstradati un raksturoti jauni filtrmateriali no indus-
trialajiem atkritumiem, kas veicina resursu atkartotu
izmantosanu un atkritumu samazinasanu.

+ Uzlaboto biogdzi ar augstu metdna saturu var tiesi
pievienot dabasgazes tiklam, veicinot energétisko
neatkaribu un atjaunojamo energijas avotu izmanto-
Sanu.

« Peétita tehnologija piedava alternativu tradiciona-
lajam biogazes uzlabosanas metodém, izmantojot
biologisko metanizaciju.

» Pétijuma iegUtie rezultati veicina jaunas inovacijas un
uzlabojumus biogdzes razosanas tehnologijas.

vides zinatnés (2019), Vilnas Gedimina tehniskaja
universitaté - magistra gradu vides inZenierzindtnés
(2019). Kops 2020. gada ir RTU Vides aizsardzibas un
siltuma sistému institdta pétniece.



DOCTORAL THESIS

BIOMETHANATION THROUGH THE
APPLICATION OF WASTE-DERIVED FILTER
MATERIALS

Faculty of Natural Sciences and Technology
Institute of Energy Systems and Environment

Thesis defended
October 31, 2024

Scientific supervisors
PhD KRISS SPALVINS

Scientific Novelty

« This study is the first to address the potential of
using ash filter materials and glass foam material
in biotrickling filter reactors.

« The results of the study could increase the
knowledge of biomethanation processes and
stimulate further research in this field, which,
in turn, could lead to new innovations and
improvements in biogas production technologies.

«  New sustainable filter materials made from glass
and wood ash waste are tested and characterized.

+  Potential of foamed glass and ash filter material
for biotrickling filter reactors.

« Investigating the role of Methanobacterium
alcaliphilum microorganisms in biomethanation
efficiency.

+ A methodology for multi-criteria analysis to
select the most sustainable filter materials for
biomethanation has been developed.

Practical Value

«  New filter materials from industrial waste are
developed and characterized, contributing to
resource reuse and waste reduction.

» Advanced biogas with high methane content can
be directly connected to the natural gas grid,
promoting energy independence and the use of
renewable energy sources.

» The technology offers an alternative to traditional
biogas upgrading methods using biological
methanation.

+  The results of the study contribute to new
innovations and improvements in biogas production
technologies.

ABOUT THE AUTHOR

Zane Kugnere was born in 1990 in Ludza. She obtained
a Bachelor's degree of Science in Biology from the
University of Latvia (2013), a Master's degree in
Environmental Science from Riga Technical University
(2019), and a Master's degree in Environmental

Zane Kusnere
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by-product utilization and biotechnologies

https://doi.org/10.7250/9789934371172

Engineering from Vilnius Gediminas Technical
University (2019). Since 2020, she has been a

researcher at the Institute of Energy Systems
and Environment, Riga Technical University.
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ZINATNISKAS INTERESES

energétikas socidlekonomiskie aspekti

https://doi.org/10.7250/9789934371196

PAR AUTORU

Ugis Sarma dzimis 1965. gada Rigd. Rigas
Tehniskaja universitateé ieguvis inZeniera
diplomu (1990) un magistra gradu vides
zindtné (2005). Banku augstskold ieguvis
ekonomista diplomu (2003). Vairak neka 30
gadu strada energétikas nozaré. Sakotngja
pieredze gita energétikas konsultaciju
uznémuma. No 2001. lidz 2009. gadam vadijis

PROMOCIJAS DARBS

CENTRALIZETAS SILTUMAPGADES TARIFU
LIMENATZIMJU METODE

Dabaszinatnu un tehnologiju fakultate
Vides aizsardzibas un siltuma sistému institits

Aizstavets

2024. gada 14. novembrt

Zinatniskais vaditdjs

profesors Dr. sc. ing. GATIS BAZBAUERS

Zinatniska novitate

Darba savstarpéji integrétas vairdkas zinatniskas pét-

niecibas metodes.

»  Regulésanas atskirigo skolu un pieeju evolicijas,
reguléSanas metozu un deregulésSanas rezultatu
izpétei lietotas kvalitativas pétniecibas satura ana-
[izes un salidzinosas metodes.

+  CSA uznémumu redlo datu analizei un apstradei
lietotas statistiskas datu apstrades, analizes un
hipotézu parbaudes metodes.

+  Nozimigdkad zinatniskd novitdte ir siltumenergijas
tarifu limenatzimju metodes iizveide. Tas pamata
ir siltumapgaddes virtudlu tirgus apstak|u generé-
Sana, izmantojot Montekarlo imitacijas modeli, kas
savukart balstits CSA uznémumu redlo datu analizu
rezultatos.

+ lzstradatais algoritms un modelis paver ari turpma-
kas pétniecibas iespéjas, jo to iespéjams izmantot
ne tikai praktiskai CSA regulédanai, bet ar tarifu
dinamikas pétisanai dazadu argjo faktoru izmainu
ietekme.

+ Rezultatu adekvatuma novértéjumam un interpre-
tacijai lietotas statistiskas datu apstrades meto-
des.

Praktiska nozime

Izstradata siltumenergijas tarifu lImenatzimju me-
tode un pamatprincipi tas praktiskai lietosanai CSA
regulésand.

Ar piedavato regulésanas metodi CSA nozari varétu
tuvindt tirgus principiem un tas regulésanu atsaistit
no dazaddam istermina interesém. Tas sekmétu CSA
uznémumu ilgtspéjigu komercdarbibu un iespéju sa-
nemt adekvatu pelnu par efektivitates paaugstinasanu
un gatavibu riskét ar jaunam tehnologijam. Vienlaikus
metodes lietojums lidzsvarotu uznémumu intereses
ar patérétdju vajadzibam, nozares transformaciju un
virzibu uz klimatneitralitati.

Izstradata algoritma un metodes iespé&jamie lietotdji
varétu bot regulatori, nozares politikas veidotaji un
planotdji. Izstradatie CSA regulésanas pamatprincipi
varétu bot lietojami art citds valstis, kur energoapgadé
nozimiga loma ir CSA.

Ekonomikas ministrijas Energétikas departamentu.

No 2010. lidz 2013. gadam stradadjis Sabiedrisko
pakalpojumu regulésanas komisija, kur bijis atbildigs
par siltumapgades un kogeneracijas regulédanas jomu.
Kops 2013. gada strada ar “Latvenergo” koncerna
stratégijas jautdjumiem, ienemot AS "Latvenergo”
korporativas stratégdijas direktora amatu.



DOCTORAL THESIS

METHOD OF DISTRICT HEATING TARIFF
BENCHMARKS

Faculty of Natural Sciences and Technology
Institute of Energy Systems and Environment

Thesis defended
November 14, 2024

Scientific supervisor
Professor Dr. sc. ing. GATIS BAZBAUERS

Scientific Novelty

Several scientific research methods were used and
mutually integrated into the Thesis.

«  The evolution of the various schools of thought
and approaches to regulation, qualitative content
analysis, and comparative research methods were
used for researching the regulation methods and
deregulation results.

« For the analysis and processing of actual
operational data of DH companies, statistical
data processing, analysis, and hypotheses testing
methods were used.

«  The most important scientific novelty is the
creation of a thermal energy tariff benchmark
method that is based on virtually generating
conditions in the thermal energy market by using
the Monte Carlo imitation model, which in turn is
based on the results of analyses of actual data of
DH companies.

+ The developed algorithm and model open further
research opportunities, as it can be used not only
for practical regulation of DH but also for studying
the dynamics of tariffs under the influence of
changes in various external factors.

« For an evaluation of the adequacy of the results
and for interpretation, statistical data processing
methods were used.

Practical Value

A thermal energy tariff benchmark method was
developed, as well as fundamental principles for its
practical use in DH regulation.

By using the proffered regulation method, the DH
industry could be aligned with the market principles,
and its regulation could be decoupled from various
short-term interests. This would promote a sustainable
business for DH companies and the opportunity to
receive adequate profits for increasing efficiency and
readiness to take the risk of using new technologies.
Meanwhile, the use of the method would balance

the interests of the companies and the needs of the

ABOUT THE AUTHOR

Ugis Sarma was born in 1965 in Riga. He obtained an
Energy Engineering diploma (1990) and a Master's
degree in Environmental Science (2005) from Riga
Technical University. He also graduated with a
professional degree in Economics from BA School

of Business and Finance (2003). His experience in
the energy sector started with work at an energy
consultancy company more than 30 years ago.

Ugis Sarma
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socioeconomic aspects of the energy sector

https://doi.org/10.7250/9789934371189

consumers, as well as the transformation
of the industry and its movement towards
climate neutrality.

Potential users of the developed algorithm

and method could be not only regulators but
also industry policymakers and planners. The
developed fundamental principles for DH
regulation could also be used in other countries
where DH plays a key role in energy supply.

From 2001 to 2009, he headed the Energy
Department of the Ministry of Economics, and
from 2010 to 2013, he worked at the Public
Utilities Commission, managing district heating
and cogeneration regulation affairs. Since 2013,
he has been working on Latvenergo Group
strategy issues, holding the position of Director
of Corporate Strategy of Latvenergo AS.

Udis Sarma
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ZINATNISKAS INTERESES

socidlo un vides inZenierzinatnu sinergija
jaunu riku attistibai, kas vérsti uz
sistémiskds domasanas veicinadanu
sabiedriba aktuadlo jautdjumu risingsanai,
tostarp klimata parmainu mazindasanai

E-PASTS

vita.brakovska@zinis.lv

https://doi.org/10.7250/9789934371219

PAR AUTORI

Vita Brakovska ir inovaciju un kopienu
[[dzdalibas eksperte ar vairak neka 20 gadu
pieredzi publiskaja sektord un augstakaja
izglitiba. RTU lektore, biedribas "Zinasanu

un inovacijas sabiedriba” (ZINIS) vaditgja,
digitalas transformacijas trenere un ilggadéja
vieslektore un moderatore daudzveidigos
pasakumos Latvijas regionos (vairak

PROMOCIJAS DARBS

METODES KLIMATATBILDIGAS NAKOTNES
SABIEDRIBAS ATTISTIBAI

Dabaszinatnu un tehnologiju fakultate
Vides aizsardzibas un siltuma sistému institits

Aizstavets

2024. gada 28. novembri

Zinatniskas vaditajas

tenUrprofesore Dr. sc. ing. ANDRA BLUMBERGA,
profesore Dr. habil. sc. ing. DAGNIJA BLUMBERGA

Zinatniska novitate

Darba zinatniska novitate ir sesds zinatniskajas pieejas

balstita piecu riku izstrade, analize un aprobacija

klimatatbildigas pieejas stiprindsanai sabiedriba:

» energijas kopienu digitalais dvinis;

« simulacijas spéle (analogais formats digitalajam
dvinim);

« ilgtspéjas hakatons;

«  "Ndakotnes organizacijas spéle”;

+ sistémiskas domasanas darbnica.

Darbs ir nozimigs papildingjums jaunu pieeju ievieSanai

cela uz klimatneitralitates mérku sasniegsanu Eiropas

Zala kursa ietvaros.

Praktiskd nozime

Piedavatd metodika jau pétijuma veikSanas laika ir klu-

vusi par praktisku instrumentu ilgtspéjigas attistibas

stratégiju izstradé planosanas regionu un pasvaldibu

[Tment, jo piedava daudzveidigas pieejas darbd ar vieté-

jo kopienu to virzibai uz klimatneitralitati.

Darba aprobétas metodes bUs ieguldijums publiska un

privata sektora organizaciju ilgtspéjas mérku sasnieg-

Sang, jo piedavas:

+ plasaku auditorijas iesaisti, balstoties jauna satura
un forma;

+ ieklaujosaku darbu ar atskirigi domajosam
meérkgrupam;

« atbalstu sociala kapitala attistibai organizaciju
iekSieng, tiecoties uz klimatneitralitati;

+ labdkas sabiedribas parvaldes iespéjas klimata
pdrmainu mazindSanas jautdjumos;

« mijiedarbibas rikus klimatbildigas attieksmes ka
jaunds normas veicindsanai sabiedribas uztverg,
rezultata piedavajot harmoniskaku sarezgitu
socidlo sistemu pieldgosanos jaunajai realitatei.

Pétijumam ir bUtiska nozime, jo tas palidz labak ap-

tvert dazadu interesu grupas, mainit to domasanas

paradigmu un tam ir nepiecieSami socidlo un inZenierzi-
natnu sadarbiba balstiti risingjumi.

neka 1900 aktivitasu kops 2009. gada), attistot
uznéméjdarbibu un socidlo inovaciju. Sertificéta dizaina
domasanas metodologijas vaditdja, Latvijas Socialas
uznéméjdarbibas asocidcijas un Latvijas Pilsoniskas
alianses biedre. Sadarbojusies ar UNESCO, Eiropas
Komisiju, VASAB, Britu padomi u. c., ar lietiskas
zindtnes rikiem risinot globalus izaicindjumus.



DOCTORAL THESIS

METHODS FOR THE DEVELOPMENT OF
A CLIMATE-RESPONSIBLE FUTURE
SOCIETY

Faculty of Natural Sciences and Technology
Institute of Energy Systems and Environment

Thesis defended
November 28, 2024

Scientific supervisors
Tenure Professor Dr. sc. ing. ANDRA BLUMBERGA,
Professor Dr. habil. sc. ing. DAGNIJA BLUMBERGA

Scientific Novelty

The scientific novelty of this work lies in the
development, analysis, and validation of five tools
grounded in six scientific approaches to strengthen
climate-responsible engagement within society:

» digital twin of energy communities;

« simulation game (analog format of the digital
twin);

« sustainability hackathon;

. future organization game;

« systems thinking workshop.

This Thesis provides a significant contribution to

implementing innovative approaches toward achieving

climate neutrality within the framework of the

European Green Deal.

Practical Value

The methodology proposed has already become a
practical tool for developing sustainable strategies
at the regional and municipal levels; it provides a
variety of approaches to engage local communities in
progressing toward climate neutrality.

The methods validated in the Thesis will contribute to
achieving sustainability goals within public and private
sector organizations by offering:

+ broader public engagement through innovative
content and formats;

« more inclusive approaches to working with diverse
target groups;

« support for building social capital within
organizations aiming for climate neutrality;

« enhanced governance capacity to address climate
change mitigation issues;

« interactive tools to promote climate-conscious
attitudes as a new societal norm, ultimately
enabling more harmonious adaptation of complex
social systems to new realities.

ABOUT THE AUTHOR

Vita Brakovska is an expert in innovation and
community engagement with over 20 years of
experience in the public sector and higher education.
She is a lecturer at Riga Technical University, Chair of
the "ZINIS" society, a digital transformation trainer, and
a long-time guest lecturer and moderator at diverse
events across Latvia's regions (over 1,900 activities
since 2009), fostering entrepreneurship and social

Vita Brakovska
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synergy between social and environmental
engineering sciences to develop new

tools that promote systems thinking

in addressing pressing societal issues,
including climate change mitigation

E-MAIL

vita.brakovska@zinis.lv

https://doi.org/10.7250/9789934371202

This study is of substantial importance as

it provides insights into engaging diverse
interest groups and shifting their cognitive
paradigms, necessitating solutions founded on
collaboration between social and engineering
sciences.

innovation. Vita is a certified facilitator of the
design thinking methodology and a member
of the Social Entrepreneurship Association

of Latvia and the Civic Alliance — Latvia. She
has collaborated with UNESCO, the European
Commission, VASAB, the British Council, and
others to address global challenges using
applied science tools.

Vita Brakovska
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ZINATNISKAS INTERESES

strukturali sarezdgrtu dabasvielu sintézu
izstrade

https://doi.org/10.7250/9789934371226

PAR AUTORU

Georgijs Stakanovs dzimis 1994. gada

R1ga. Rigas Tehniskaja universitate (RTU)
ieguvis inZenierzindtnu bakalaura (2018)

un inZenierzindtnu magistra gradu kimijas
tehnologija (2020), sanémis Latvijas Zinatnu
akadémijas Martina Straumana un Alfréda
levina vardbalvu kimija.

PROMOCIJAS DARBS

EKSOTISKU TERPENOIDU SINTEZE NO
(-)-B-KARIOFILENA

Dabaszinatnu un tehnologiju fakultate
Kimijas un kimijas tehnologijas institots

Aizstavets

2024. gada 12. decembrt

Zinatniskie vaditgji

profesors Dr. chem. AIGARS JIRGENSONS,
Dr. chem. DACE RASINA

Zinatniska novitate

Promocijas darbs veltits retu jiras un sauszemes dabas-
vielu sintézes izstradei, par izejvielu izmantojot vienu

no visizplatitakajiem seskviterpéniem — B-kariofilenu.
Pateicoties ta plasai pieejamibai enantiotira veida,
B-kariofiléns un ta oksids darba tika izmantoti biolo-
giski aktivo un strukturadli sarezgitu terpenoidu iegisa-
nai. Izstradatds sintétiskas pieejas |ava iegUt vairakus
mérksavienojumus grama mérogad, ka ari apstiprinat
vai izlabot to struktdras un piedavat iesp&jamos biosin-
tézes celus. Galaproduktu struktiras tika viennozimigi
pieraditas ar monokristalu rentgendifraktometriju.

«  Karbonskabes rumphellacic acid A, 4p3,83-epoksika-
riofilan-5-ola un to estera rumfelolida J sintéze.

- Linariofilénu A-C un rumfelolida H sintéze, ka art
linariofilenu A un C struktdras labojumi.

« lzo-eiforanina E sintéze, kas ietver [4.3.2]prope-
|ana saturosas dabasvielas (4,4-dimetiltetracik-
|0[6.3.0%°.0"8]tridekan-9-ola) iegidanu un propeldana
fragmenta katjonds skelSanas pétijumus, ka art
(1R,2S,5R)-4,4-dimetiltriciklo[6.3.2.0%%]tridec-8-én-1-
ola sintézi.

« Hloru saturosu hemiketalu rumfelatinu A-C un
norseskviterpenoida rumfelolida C sintéze, ka art
rumfelatina A un C struktiras labojumi.

Patlaban strada Latvijas Organiskas sintézes
institOta Organiskds sintézes metodologijas grupa. Ir
septinu originalpublikaciju lidzautors, trijam no tam —
korespondéjosais autors.
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Thesis defended
December 12, 2024

Scientific supervisors
Professor Dr. chem. AIGARS JIRGENSONS,
Dr. chem. DACE RASINA

Scientific Novelty

The Thesis describes the development of synthetic
methods towards exotic marine and terrestrial natural
products from B-caryophyllene. Due to its wide
availability in enantiopure form, B-caryophyllene and
its oxide were used in the Thesis to obtain biologically
active and structurally complex terpenoids. The
established synthetic routes enabled the preparation
of final compounds up to gram scale as well as
allowed for the structure confirmation/revision and
the proposal of biosynthetic pathways of target
terpenoids. The structures of the final products were
unambiguously determined by single-crystal X-ray
diffractometry.

« Synthesis of rumphellaoic acid A, 4p,8p-
epoxycaryophyllan-5-ol and their corresponding
ester, disesquiterpenoid rumphellolide J, in a
convergent manner.

+ Synthesis of linariophyllenes A—-C and rumphellolide
H as well as structure revision for linariophyllenes A
and C.

»  Synthesis of [4.3.2]propellane-containing natural
product (4,4-dimethyltetracyclo-[6.3.0 2, 5.0 1, 8]
tridecan-9-ol) as well as investigation of cationic
scission of [4.3.2]propellane moiety with the
formation of eventual natural products (bridgehead
epoxide iso-euphoranin E and bridgehead olefin
(1R,25,5R)-4,4-dimethyltricyclo[6.3.2.02, 5]tridec-8-
en-1-ol.

«  Synthesis of chlorinated hemiketals rumphellatins
A-C as well as norsesquiterpenoid rumphellolide C
with structure revisions for rumphellatins A and C.

ABOUT THE AUTHOR

Georgijs Stakanovs was born in 1994 in Riga. He
obtained a Bachelor's degree (2018) and a Master's
degree (2020) in Chemical Engineering, for which he
received the Martins Straumanis and Alfréds levins
Award in Chemistry of the Latvian Academy of
Sciences.
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elektroenerdijas sistéma un energoapgddes
modelésana, energétikas nozares
bdvniecibas normativa reguléjuma izpéte
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PAR AUTORU

Gunars Valdmanis dzimis 1979. gada
Aizkrauklé. Rigas Tehniskas universitates
(RTU) Elektrotehnikas un vides inZenierzinatnu
fakultate ieguvis inZenierzinatnu magistra
gradu (2019) vides zinatné, Latvijas
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TRANSPORTA DEKARBONIZACIJA,
IZMANTOJOT ELEKTRIFIKACIJU UN
SINTETISKAS DEGVIELAS
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Vides aizsardzibas un siltuma sistému institits

Aizstavets

2024. gada 19. decembri

Zinatniskais vaditajs

profesors Dr. sc. ing. GATIS BAZBAUERS

Zinatniska novitate

Analizéti tehnologiski aktualakie transporta un elektro-
energijas politikas pasakumi, aptverot tehnologijas, kas
ir lietojamas visos transporta sektoros.

Izmantotas vairakas papildinosas pétniecibas metodes.
Ar sistémdinamikas modeli novértétas dazadu politikas
pasakumu célonsakaribas un mijiedarbibu un attisti-
bas tendences laika gaitd. Energosistémas simulacijas
riks lietots, lai prognozétu transporta elektrifikacijas
pasakumu ietekmi uz elektroenergijas sistémas tehno-
logiskajiem un ekonomiskajiem raditajiem. Matema-
tiska un statistiskd analize izmantota, lai aprékinatu
elektromobilitates izmaksas uz vienu galalietotdju, ka
ari vésturiskds tendences koreldcija starp atjaunoja-
mas energijas razosanas apjomiem un vairumtirdznie-
cibas cenam. Tehniski ekonomiska analize izmantota,
lai salidzinatu elektroenergijas lietotdju izmaksas un
ieguvumus.

Praktiska nozime

Sniegts novértéjums par vairaku transporta elektrifika-
cijas un sintétisko degvielu tehnologiju ilgtspéju Latvi-
jas apstdklos, nemot véra ari ierobezojumus, ko nosaka
Latvijas elektroenergijas parvades sistémas darbiba,
infrastruktGras prognozéjama kapacitate, elektroener-
gijas tirgus cenu ekonomiska pamatotiba un ilgtspéja.
Prognozéta arl paredzamo izmaksu ietekme galalieto-
taju liment. Izstradats praktisks pétniecibas modelis, lai
novértétu vairaku no elektroenergijas razotu sintétisko
degvielu un elektrifikacijas tehnologiju izmaksas, ietek-
mi uz emisijdm un ietekmi uz energoapgaddes kopéjo
bilanci. Vértéti ari nepiecie$amie institucionalie faktori,
kas var atstat iespaidu uz politikas pasakumu ieviesa-
nas sekmém un atrumu.

Universitates Socidlo zinatnu fakultaté — magistra
gradu politikas zinatné (2016). Kops$ 2020. gada ir RTU
lektors un pétnieks, ka ari veic Klimata un energétikas
ministrijas Energijas tirgus departamenta direktora
amata pienadkumus.
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Faculty of Natural Sciences and Technology
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Thesis defended
December 19, 2024

Scientific supervisor
Professor Dr. sc. ing. GATIS BAZBAUERS

Scientific Novelty

The research analyses the most technologically
relevant transport and electricity policy measures,
covering technologies that can be used in all
transport sectors. It has been implemented through
complementary methodological approaches.

The system dynamics model has been used primarily

in the study to assess the causal relationships

and interactions of different policy measures and
developments over time. The energy system simulation
tool has been used with the aim of predicting the
impact of transport electrification measures on the
technological and economic indicators of the electricity

system. Mathematical and statistical analysis has been
used to make calculations of the cost of electromobility

per final customer, as well as historical trends in the
correlation between renewable energy production
volumes and wholesale prices. The technical-economic
analysis has been used to compare the costs and
benefits of electricity users.

Practical Value

The assessment is provided on the sustainability of
several transport electrification and synthetic fuel
technologies in the conditions of Latvia, concurrently
also considering the restrictions imposed by the
operation of the Latvian electricity transmission
system, the predictable capacity of the infrastructure,
the economic justification, and the sustainability of
electricity market prices.

The study also predicts the impact of expected costs at

the end-user level. A practical research model has been
developed to assess the cost, impact on emissions,
and impact on the overall balance of energy supply of
several synthetic fuels and electrification technologies
produced by electricity. The necessary institutional
factors that may have an impact on the success and
speed of the implementation of policy measures are
assessed.

ABOUT THE AUTHOR

Gunars Valdmanis was born in 1979 in Aizkraukle. He
obtained a Master's Degree in Engineering (2019) in
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MIKROBIALI PIEEJAMA FOSFORA
DAUDZUMA IEROBEZOSANAS IETEKME
UZ MIKROBIOLOGISKO UDENS KVALITATI
IEKSEJA DZERAMA UDENS APGADE

Dabaszinatnu un tehnologiju fakultate
Udens sistému un biotehnologiju institits

Aizstavets

2024. gada 20. decembrt
Zinatniskais vaditdjs

profesors Dr. sc. ing. TALIS JUHNA

Zindatniska novitate

Promocijas darba zinatniska novitate ir lokali uzsta-
ditas MAP daudzuma samazindsanas tehnologijas ie-
vieSana dinamiskad vidé - reald iek$éjas Udensapgddes
sistéma - un tas ietekmes novértésana uz kultivéjama-
jam Legionella baktérijam. Pétijuma rezultati apsSauba
pasreizéjo biostabilitates koncepciju, kas tradicionali ir
Sauri definéta no baribas vielu perspektivas, nenemot
véra mikroorganismu savstarpéjo konkurenci un vides
faktoru. Cik zindms autorei, neviens iepriek3éjais péti-
jums nav aplUkojis sadas MAP samazinadanas ietekmi
pilna méroga sistéma.

Saja pétijuma dinamiskais karsta Gdensapgades siltum-
maina iestatijums sekméja ievérojamu Legionella bak-
tériju skaita pieaugumu éka, kura papildus tika samazi-
nats MAP, un to koncentracija parsniedza kontroles ékas
[Tmeni vairak nekd desmitkartéji. Lidz ar to hipotéze, ka
MAP ierobeZzoSana vien varétu kavét Legionella baktériju
augsanu, tika noraidita.

siltuma, gazes un Udens inZeniersistémas. Kops
2013. gada stradajusi inZeniersistému projektésanas
uznémuma SIA "MEP solutions". Kops 2016. gada
strada RTU, ienemot zinatniskas asistentes, kops
2019. gada - pétnieces amatu.
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Thesis defended
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Scientific Novelty

The scientific novelty of the Thesis lies in the -
implementation of an on-site MAP removal M a rtq Zem |te
technology in a dynamic, real-world environment

and the assessment of its effect on cultivable

Legionella spp. The author challenges the current

concept of biostability, which has traditionally RESEARCH INTERESTS
been narrowly defined from a nutrient perspective
without considering microbial competition and the
carrying capacity of the environment. To the author's
knowledge, no previous study has addressed this
interaction in a full-scale setting.

biological stability of drinking water,
technologies to reduce membrane fouling
in water treatment, and water quality of
urban runoff

E-MAIL
In this study, dynamic water heater setpoints led to a

significant increase in cultivable Legionella in a building
with additional MAP removal, with concentrations
exceeding those in control systems by over an order of
magnitude. Consequently, the hypothesis that MAP
limitation alone would inhibit Legionella growth was

marta.zemite@rtu.lv
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baribas un partikas vajadzibam
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inZenierzindtnu magistra gradu partikas
zinatné (2018). No 2017. Iidz 2020. gadam
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SKRININGA METODE UZLABOTAI
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Zinatniskie vaditgji

Ph. D. KRISS SPALVINS,

docents Dr. chem. KARLIS VALTERS
Zinatniskais konsultants

Dr. chem. TARAS MIKA

Zindatniska novitate

Pétita jauna pieeja, ka atlasit mikroorganismu mu-
tantus ar paaugstindtu neaizstdjamo aminoskabju
biosintézi. Izstradata aminoskadbju biosintézes inhibito-
ru datubaze. Sis kimiskas vielas k& proteinu sintez&joso
mutantu skrininga riks aplUkotas pirmo reizi.
Eksperimentadlajam pétijumam ir augsta zinatniska no-
vitate, jo tas apraksta mutantu radisanas un skrininga
metodi, kd arT metodes specifikas nianses un nepilni-
bas. Raditie mutanti validé jaunu riku mutantu atlasg,
kas liek pamatus Sis metodes turpmakai attistibai
zinatniskaja sabiedriba. Izstradata metode ir elastiga
un piemérojama dazadu aminoskdbju grupu biosinté-
zes uzlabosanai dazados mikroorganismos.

Nozimigs promocijas darba rezultats ir rauga Phaffia
rhodozyma mutantu radidana. Sis raugs ir izmanto-
jams nelielos daudzumos ka astaksantina piedeva
akvakultdras bariba. 57 rauga proteinu analize para-
dija, ka tas ka SCP razotdjs lidz $im ir nepietiekami
novértéts. Raditie mutanti ar btiski palielindtu lizing,
metionina, fenilalanina, izoleicina un triptofdana sintézi
uzradija labaku proteinu kvalitati, salidzinot ar tradi-
cionalajiem SCP raZojoéajiem raugiem. Sis atklajums
paver jaunas iespéjas izstradat tehnologiju, vienlaikus
razojot divus mikrobialus produktus, Phaffia rhodozyma
gadijuma — astaksantinu un proteinu.

Praktiskd nozime

Izstradatajai un eksperimentali apstiprindtajai meto-
dologijai ir tieSs praktisks lietojums biotehnologijas, kur
produktivi celmi var ievérojami palielinat SCP razosa-
nas efektivitati un samazinat izmaksas. Darba sniegtie
dati un metodologija izmantojami, lai raditu uzlabotus
celmus komercializacijai vai validétu jaunus celmus, kas
ieprieks nav izsverti ka viensnu proteinu potenciadlie
razotaji.

paaugstindgja profesiondlo kompetenci mikrobiologija
Partikas drosibas, dzivnieku veselibas un vides
zindtniskaja institOta "BIOR" Mikrobiologijas un
patologijas laboratorija. Kops 2020. gada ir Rigas
Tehniskds universitates Vides aizsardzibas un siltuma
sistému institota pétniece.
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A SCREENING METHOD FOR IMPROVED
SINGLE-CELL PROTEIN PRODUCTION
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Thesis defended
February 27, 2025

Scientific supervisors
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Scientific consultant

Dr. chem. TARAS MIKA

Scientific Novelty

A new approach to creating microorganism strains
with enhanced biosynthesis of essential amino acids
has been studied. A database of inhibitors of amino
acid biosynthesis has been developed. These chemicals
have been considered for the first time as a screening
tool for protein-enhanced mutants.

The experimental research is of high scientific novelty
because it describes the method for creating and
screening mutants, as well as the specific nuances and
shortcomings of the method. The created mutants
validate a new tool for mutant selection, which lays
the foundation for further development of this method
in the scientific community. The developed method is
flexible and applicable to improving the biosynthesis of
various amino acid groups in various microorganisms.

A significant aspect of the Doctoral Thesis is the
creation of Phaffia rhodozyma mutant strains. This
yeast, typically regarded only as an astaxanthin feed
supplement, was found to have unrecognized potential
as an SCP (single-cell protein) producer.

Protein analysis revealed that the mutants exhibited
significantly increased synthesis of lysine, methionine,
phenylalanine, isoleucine, and tryptophan, resulting in
higher protein quality than traditional SCP-producing
yeast species.

This finding opens up new opportunities for
developing technologies for simultaneously producing
two microbial products, as in the case of Phaffia
rhodozyma astaxanthin and protein.

Practical Value

The developed and laboratory-validated
methodology may have a direct practical application
in biotechnology, where high-yielding strains can
significantly increase the production efficiency of
microbial products and reduce costs. Researchers and
developers from the field of SCP production can use

ABOUT THE AUTHOR

Svetlana Raita was born in 1990 in Ludza. She received
a Bachelor's degree in Natural Science in Biology from
Daugavpils University (2012) and a Master's degree

in Engineering in Food Science from Latvia University
of Life Sciences and Technologies (2018). From 2017
to 2020, she increased her professional competence in
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of microbial properties for industrial
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the data and methodology of the Doctoral
Thesis to create improved commercial strains
or new strains that were not previously thought
to be single-cell protein producers.

microbiology at the Laboratory of Microbiology
and Pathology of the Institute of Food Safety,
Animal Health and Environment "BIOR".

Since 2020, she has been a researcher at the
Institute of Energy Systems and Environment
of Riga Technical University.
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energétikas pareja, ilgtsp&jas novértésanas
metodes, energétikas un klimata politika,
atjaunojamie energoresursi, energijas
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profesore Dr. habil. sc. ing. DAGNIJA BLUMBERGA,
tenUrprofesore Dr. sc. ing. ANDRA BLUMBERGA

Zinatniska novitate

Darba zindtniskd novitate izriet no tris bUtiskakajiem
aspektiem: izstradatds metodes daudzfunkcionalitates
un tvéruma, starpdisciplinards pieejas un plasas geo-
grafiskas piemérojamibas.

Izstradats inovativs energétikas ilgtspéjas novertésa-
nas modelis, apvienojot vairakas unikalas metodes, kas
[[dz §im nav apvienotas un izmantotas Latvijas ener-
gétikas sistému padzilinatai analizei. Lai visaptverosi
novértétu pasreizéjo situdciju un progresu energétikas
ilgtspéjas veicindsand, izmantotas $addas metodes: de-
kompozicijas analize, saliktd indeksa metode, PESTLE
analize, kognitivas kartésanas metode, Kaya identita-
tes vienaddojuma metode. Lai izprastu, kas janem véra,
veidojot noturigas energétikas politikas, izstradats
politikas risku novértésanas modelis. Metode piedava
padzilinatu energétikas politikas analizi ¢etru dazadu
[Tmenu energosistémas: sektoriala (tostarp ripnieciba
un transporta), vietéja (ar uzsvaru uz pasvaldibu ener-
géetikas sistémam), naciondld un starptautiska.

Darba izmantota starpdisciplinara pieeja, apsverot
vairakus energétikas ilgtspéjas aspektus un iek|aujot
makroekonomisko perspektivu energétikas sistému
analizé. Inovativa limenatzimes pieeja |auj identificét
gan liderus, gan iedzingjus energétikas ilgtspéjas veici-
nasand ES, sniedzot vértigus ieskatus par katras valsts
relativo sniegumu.

Praktiska nozime

Darbs piedava vértigas, datos balstitas atzinas, kas
var uzlabot [Emumu pienemsanu energétikas politika,
klimata stratégija un celvezu izstradé dazados ener-
gosistému limenos. Izstradatas metodes var izmantot
viet&ja, nacionald un ES limena politikas veidotadji, lai
pienemtu labak informétus lemumus, veidotu efektivu
energétikas politiku un risinatu izaicinoSos jautajumus
esosajos energétikas un klimata planosanas procesos.

novértésanas metozu, klimata un energétikas politikas,
energijas sistému pdrejas izpétei. Pétljumos apskatiti
energoefektivitates, atjaunojamo energoresursu
integracijas, energijas uzglabasanas risinGjumu un
plasaki ilgtspéjas izaicingjumi.

Patlaban ir ilgtspéjas vaditaja Swedbank leguldijumu
Parvaldes Sabiedriba, atbildot par ilgtspéjigas prakses
ievieSanu un uzraudzibu pensiju fondu ieguldijumu
procesos.
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Scientific Novelty

The novelty of this Thesis derives from three key
aspects: the multifunctionality and coverage of the
developed method, the multidisciplinary approach, and
its broad geographical application.

This Thesis develops a novel energy sustainability
assessment model that combines several unique
methods that have not been combined and used

for the in-depth analysis of Latvian energy systems
before. To comprehensively assess the current situation
and progress in promoting energy sustainability, the
following methods were used: decomposition analysis,
composite index method, PESTLE analysis, cognitive
mapping method, and Kaya identity equation method.
To understand what needs to be considered when
designing sustainable energy policies, a policy risk
assessment model has been developed. The method
offers an in-depth analysis of energy policies at four
different levels of energy systems — sectoral (including
industry and transport), local (with an emphasis on
municipal energy systems), national and international.

This study uses a multidisciplinary approach

by considering multiple dimensions of energy
sustainability and incorporating a macroeconomic
perspective in energy systems analysis. The innovative
benchmarking approach enables the identification of
both the frontrunners and the laggards in EU energy
sustainability, offering valuable insights into the
relative performance of each country.

Practical Value

This Thesis offers valuable data-driven insights that

can greatly improve decision-making in energy policy,
climate strategy, and the development of roadmaps
across various levels of energy systems.

ABOUT THE AUTHOR

Kristiana Dolge obtained a Bachelor's degree in
Economic Sciences (2017) from the Stockholm School
of Economics in Riga and a double Master's degree

in Environmental Science (2021) from Riga Technical
University and in Environmental Engineering from
Vilnius Gediminas Technical University.

With over four years of experience at the Institute of
Energy Systems and Environment of Riga Technical
University, she has focused her research on energy
sustainability assessment methods, climate and energy
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Policymakers at local, national, and EU levels
can use the developed methods to make
better-informed decisions, shape effective
energy policies and address grey areas in
current energy and climate planning.

policies, and energy system transitions. Her
work emphasizes energy efficiency, renewable
energy integration, energy storage solutions,
and broader sustainability challenges.
Currently, Kristiana works as a Sustainability
Manager at Swedbank’s Local Asset
Management Company, where she is
responsible for integrating and monitoring
sustainability practices within pension fund
investment processes.

Kristiana Dolge

41


https://doi.org/10.7250/

Edvins Letko

42

Edvins Letko

ZINATNISKAS INTERESES

mikroieri¢u un nanoiericu izstrade un
komercializacija

https://doi.org/10.7250/9789934371646

PAR AUTORU

Edvins Letko dzimis 1994. gadd Riga. Latvijas
Universitaté (LU) ieguvis bakalaura gradu
fizika, Rigas Tehniskaja universitaté - magistra
gradu materialu nanotehnologijas. Kops

2020. gada ir LU Cietvielu fizikas institUta

PROMOCIJAS DARBS

ZUDUMRADOSU MODU REZONANSE
INTEGRETAJA FOTONIKAS CIPA

Dabaszinatnu un tehnologiju fakultate
Tehniskas fizikas institots

Aizstavets

2025. gada 16. aprilt

Zinatniskie vaditgji

Dr. sc. ing. GATIS MOZOLEVSKIS,

asociétd profesore Dr. phys. ILZE KLINCARE

Zindatniska novitate

Promocijas darbs sniedz eksperimentalu pieradijumu
koncepcijai par LMR paradibas pareju no optisko skied-
ru un plakano vilnvadu konfigurdcijam uz integrétiem
Cipiem. Tas demonstré ieprieks nesasniegtu progresu
un potencidlu integrét So jauno tehnologiju kopd ar
citiem fotoniskajiem elementiem vienda &ipa. Turklat
darba novértéti dazadi poliméri, kas ir pielagoti LMR
lietojumiem, un tiek piedavata inovativa metode So
vilnvadu izgatavosanai.

Praktiskd nozime

Lielaka praktiska nozime, LMR paradibai parejot no
optiskajam Skiedram un plakanajiem vilnvadiem uz
fotoniskiem Eipiem, ir tds mérogojamiba un komercia-
lizacijas potencidls, Tpasi nemot véra savietojamibu ar
CMOS tehnologiju. Papildus tam PIC galvena prieksro-
ciba ir tas spéja integrét dazadus elementus viend &ipa,
lai nodrosinatu unikalas funkcijas. Nakamais posms
integréto LMR sensoru attistiba varétu ietvert to
integraciju ar spektrometriem un gaismas avotiem uz
¢ipa, ldz ar to ievérojami samazinot iericu izmaksas un
veidojot bUtisku virzibu komercialajiem lietojumiem.

Mikro un nanoieri¢u laboratorijas pétnieks. 2022. gada
[[dzdibingjis jaunuznémumu SIA "OG Sense", kas
specializéjas fotonisko Cipu izstradé sensora
lietojumiem.



DOCTORAL THESIS

LOSSY MODE RESONANCE
PHENOMENON
IN PHOTONIC INTEGRATED CIRCUITS

Faculty of Natural Sciences and Technology
Institute of Technical Physics

Thesis defended
April 16, 2025

Scientific supervisors
Dr. sc. ing. GATIS MOZOLEVSKIS,
Associate Professor Dr. phys. ILZE KLINCARE

Scientific Novelty

The Thesis provides experimental proof-of-concept
for transitioning the LMR phenomenon from setups
using optical fibers and planar waveguides to PICs,
representing a previously unattained advancement
with the potential capability to integrate this new
technology alongside other photonic elements on a
single chip. Additionally, the Thesis assesses different
polymers for manufacturing integrated waveguides
customized for LMR applications and introduces an
innovative fabrication method for these waveguides.

Practical Value

The primary practical significance of transitioning
the LMR phenomenon from optical fibers and

planar waveguides to PICs lies in its scalability and
potential for commercialization, particularly due to
its compatibility with CMOS technology. Moreover, a
key advantage of PICs lies in their ability to integrate
diverse elements on a single chip to deliver unique
functionalities. The next stage in the development

of integrated LMR sensors could involve integrating
them with spectrometers and on-chip light sources,
thereby significantly reducing device costs and marking
a significant breakthrough in terms of commercial
applications.

ABOUT THE AUTHOR

Edvins Letko was born on January 9, 1994, in Riga.

He holds a Bachelor's degree in Physics from the
University of Latvia and a Master's degree in Materials
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Edvins Letko

RESEARCH INTERESTS

development of micro and nanodevices
and the commercialization of these
technologies

https://doi.org/10.7250/9789934371653
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Solid State Physics. In 2022, Edvins co-founded
the startup OG Sense Ltd, which specializes in
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atjaunojamo enerdiju, klimata un energijas
pasakumu novértésana, bioekonomika un
bioresursu izmantosana, salikta indeksa
un citu metoZu izmantosana ilgtspéjibas
novértéjuma dazadas nozarés
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PAR AUTORI

Lauma Balode ieguvusi bakalaura gradu (2015)
un magistra gradu (2017) vides zinatné Latvijas
Universitates Geografijas un Zemes zindtnu
fakultate, ka art dubulto magistra gradu vides
zinatné Rigas Tehniskaja universitaté (RTU)

PROMOCIJAS DARBS

KLIMATA UN ENERGETIKAS PASAKUMU
NOVERTEJUMS AR SALIKTO ILGTSPEJAS
INDEKSU

Dabaszinatnu un tehnologiju fakultate
Vides aizsardzibas un siltuma sistému institits

Aizstavets

2025. gada 29. maija

Zinatniskas vaditajas

profesore Dr. habil. sc. ing. DAGNIJA BLUMBERGA
asociéta profesore Ph. D. IEVA PAKERE
Zinatniskais konsultants

Dr. sc. ing. ULDIS BARISS

Zinatniska novitate

Darba rezultati apkopo septinus atskirigus kvanti-
tativajos un kvalitativajos datos balstitus pétijumus
klimata un energétikas pasakumu novértésanai, katra
pétijuma izveidots saliktais indekss. Pieci no tiem attie-
cindmi tiesi uz Latvijas enerdgétikas un klimata politikas
pasakumu analizi.

Piedavata visaptverosu metodologija klimata un ener-
gétikas pasakumu ilgtspéjibas novértésanai, integréjot
zindtniski pamatotu metoZzu kombinaciju. Pétita salikta
indeksa izmantosana, dazadu energétikas un klimata
pasakumu analizé integréjot citas zinatniskas metodes.
Savukart ekspertu aptauja un daudzkritériju analize
izmantota, lai dimensijam pieskirtu svaru.
Klimatneitralitates politikas definésanai izstradati
indikatori ilgtspé&jas vértésanai dazadu klimata un
energétikas pasakumu novértésanai. Metodika ietver
gan kvantitativos, gan kvalitativos raditdjus vairakas
dimensijas, |Jaujot analizét virzitajspékus un trokumus
cel|a uz pasakumu ilgtspéju.

Praktiskd nozime

legUtie rezultati ir vértigs instruments klimata un
energétikas politikas veidotdjiem un pasvaldibam, kas
aprobéts septinos dazados pétijumos, lai novértétu pa-
sakumu ilgtspéjibu un identificétu riskus. Metodologiju
un indikatorus var izmantot, lai sakotnéji parskatitu un
novértétu esosos klimata un energétikas pasakumus
un izstradatu jaunu klimata un energétikas politiku.

legUtais indikatoru kopums var palidzét politikas veido-
tajiem pienemt efektivakus un saprotamakus lémumus.
Darbs piedava metodiku, kas var palidzét pasvaldibam
veicinat ilgtspéju, koncentrégjoties uz atjaunojamas
energijas integradciju siltumapgaddé un CS noturibas
novértésanu.

un vides inzenierzinatnés Vilnas Gedimina tehniskaja
universitaté (2021). 2021. gada sdka doktora studijas
vides inZenierzinatnés RTU. Vairak nekd piecus gadus
ir RTU Vides aizsardzibas un siltuma sistému institita
pétniece un docétdja.
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CLIMATE AND ENERGY MEASURES
EVALUATION WITH COMPOSITE
SUSTAINABILITY INDEX
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Thesis defended
May 29, 2025

Scientific supervisor
Professor Dr. habil. sc. ing. DAGNIJA BLUMBERGA
Associate Professor PhD IEVA PAKERE

Scientific consultant
Dr. sc. ing. ULDIS BARISS

Scientific Novelty

The research results summarise seven different studies
based on quantitative and qualitative data for the
assessment of climate and energy measures, each
study creating a composite index. Five of them are
directly related to the analysis of Latvian energy and
climate policy measures.

A comprehensive methodology for assessing the
sustainability of climate and energy measures is
proposed, integrating a combination of science-based
methods. The use of a composite index, integrating
other scientific methods in the analysis of various
energy and climate measures, is explored.

Expert survey and multicriteria analysis were
performed to determine indicator weight. To define a
climate neutrality policy, sustainability indicators have
been developed for evaluating various climate and
energy measures. The methodology incorporates both
quantitative and qualitative indicators across several
dimensions, allowing for the analysis of driving forces
and gaps on the path to the sustainability of measures.

Practical Relevance

The results offer a valuable tool, validated by real-life
case studies, for climate and energy policymakers,
municipalities, and businesses to assess the
sustainability of measures and identify risks.

Methodology and indicators can be used to review
and assess existing climate and energy measures and
develop new climate and energy policies.

The resulting set of indicators can help policymakers
make more effective and understandable decisions. The
Thesis offers a methodology that can help municipalities
promote sustainability, focusing on the energy transition
and the integration of renewable energy in heating.

ABOUT THE AUTHOR

Lauma Balode obtained a Bachelor's degree in
Environmental Science (2015) and a Master's degree
in Environmental Science (2017) from the University
of Latvia, as well as a double Master's degree in
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energosistému modelésana, atjaunojamie
energoresursi un siltumnicefekta gazu
emisiju samazindsana

https://doi.org/10.7250/9789934371721

PAR AUTORI

Signe Allena-Ozolina dzimusi 1989. gada.
Latvijas Universitaté ieguvusi socialo zinatnu
bakalaura gradu (2012) un magistra gradu
(2014) vadibzinatné (programma “Vide un
uznéméjdarbibas vadiba") un Rigas Tehniskaja
universitate (RTU) - magistra gradu vides

PROMOCIJAS DARBS

OPTIMALAIS CELS UZ KLIMATNEITRALU
ENERGETIKAS SEKTORU LATVIJA

Dabaszinatnu un tehnologiju fakultate
Vides aizsardzibas un siltuma sistému institits

Aizstavets

2025. gada 5. jonija

Zinatniskie vaditgji

profesors Dr. sc. ing. GATIS BAZBAUERS
asociéta profesore Ph. D. IEVA PAKERE

Zindatniska novitate

Ir izstradata jauna TIMES modelésanas pieeja, kas ietver
inovativus risindjumus, kuri sniedz plasakas iespé&jas
analizét politikas instrumentus un pasakumus un veikt
optimizacijas uzdevumus, lai noteiktu, ka sasniegt klima-
ta mérkus ar minimalam kopé&jam izmaksam, un noteiktu
nepiecieSamo ieguldijumu apjomu klimatneitralitates
sasniegsanai 2050. gada.

Darbs balstits tris pilaros: politikas instrumenti un pasa-
kumi, klimatneitralitate, ka art optimizacija, izmantojot
TIMES modelésanas riku. Modelésanas riks |auj, no vienas
puses, novértét ieprieks definétu politikas instrumentu

un pasakumu spéju sasniegt klimatneitralitati. No otras
puses, nosakot klimatneitralitati ka optimizacijas uzdevu-
mu, modelis palidz atrast jomas, kurds izstradat politi-
kas instrumentus un pasakumus ar zemakam kopé&jam
izmaksam.

Lai noteiktu izmaksu zina efektivus politikas instrumen-
tus un pasdkumus klimatneitralitates sasniegsanai,
modelr ir veiktas jaunas modifikacijas, tostarp:

» izveidotas sektoru sasaistes energosistémas optimi-
zdAcijai;

« ieklauta detalizéta, sektoriem specifiska tehnologiju
datubaze;

» ieklauta siltuma atgdsana no ripnieciskam iekartam;

« izveidota transporta veidu pdreja dazaddm parvieto-
Sanads distancém, ieklaujot socidlo aspektu;

+ ieklauts pieprasijums péc apsildamiem un dzeséja-
miem m? majsaimniecibu un komercialaja sektord, lai
nodrosinatu iespéju ieklaut modeléSand pasakumus,
kas versti uz energoefektivitates paaugstinasanu.

Praktiska nozime

Nodrosina zinatniski pamatotu politikas instrumentu un
pasdkumu izstradi un ilgtermind izsvértu IEmumu pie-
nemsanu klimatneitralitates mérka sasnieg$ana:

« valsts parvaldei — nodrosina pamatu naciondlo Iému-
mu pienemsanai un politikas instrumentu un pasaku-
mu izstradei;

« pasvaldibam - kalpo par pamatu vietéjas politikas
|emumu pienemsanai, jo 1pasi siltumapgaddes sistému
attistiba;

+ dazadu nozaru parstavjiem — palidz izvértét investi-
cijas.

zindtnés (2016). No 2019. lidz 2023. gadam bijusi
pétniece RTU Vides aizsardzibas un siltuma sistému
institota. Patlaban ir Latvijas Republikas Klimata un
energétikas ministrijas Klimata politikas departamenta
vecakd eksperte.



DOCTORAL THESIS

OPTIMAL PATHWAY
TO A CLIMATE-NEUTRAL ENERGY SECTOR
IN LATVIA

Faculty of Natural Sciences and Technology
Institute of Energy Systems and Environment

Thesis defended
June 5, 2025

Scientific supervisor
Professor Dr. sc. ing. GATIS BAZBAUERS
Associate Professor PhD IEVA PAKERE

Scientific Novelty

A novel TIMES modelling approach has been developed,
including innovative solutions, which provides expanded
opportunities to analyse a wide range of policies and
measures and perform optimisation tasks to determine
how to achieve climate goals with minimal total costs
and determine the amount of investment necessary to
achieve climate neutrality in 2050.

The scientific work is based on three pillars: policies and
measures, climate neutrality, and optimisation, using
the TIMES modelling tool. The modelling tool allows, on
one hand, the evaluation of the ability of pre-developed
policies and measures to achieve climate neutrality. On
the other hand, modelling the attainment of climate
neutrality helps identify areas where policies and
measures with lower total costs can be developed.

To identify cost-effective policies and measures for
achieving climate neutrality, novel modifications to the
model have been made, including:

« sector linkages for energy system optimisation have
been established;

« adetailed, sector-specific technology database has
been included;

« heat recovery from industrial equipment has been
incorporated;

« the modal shift of transport modes for different
distances has been established, including the social
factor;

+ the demand for heated and cooled m?in the
residential and commercial sectors has been
incorporated to include energy efficiency measures.

Practical Value

Enables the adoption and development of science-
based, well-reasoned decisions, and policies and
measures to achieve climate neutrality goals for:

» ministries — provides a foundation for national
decision-making and the development of policies and
measures;

ABOUT THE AUTHOR

Signe Allena-Ozolina was born in 1989. She received
a Bachelor's degree (2012) and a Master's degree
(2014) in Social Sciences in Management (program
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- municipalities - serves as a basis for making
local policy decisions, particularly in the
development of heat supply systems;

- representatives of various sectors — aids in
investment evaluation.

University (RTU). From 2019 to 2023, she was
a researcher at the RTU Institute of Energy
Systems and Environment. Currently, she is a
senior expert in the Climate Policy Department
of the Ministry of Climate and Energy of the
Republic of Latvia.
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Rigas Tehniskaja universitaté (RTU) ieguvis
bakalaura (2019) un magistra (2021) gradu

PROMOCIJAS DARBS

JAUNU FUNKCIONALIZETU PURINU
SINTEZE, FOTOFIZIKALIE PETIJUMI UN
PIELIETOJUMS

Dabaszinatnu un tehnologiju fakultate
Kimijas un kimijas tehnologijas institdts

Aizstavets

2025. gada 17. jGnija

Zinatniska vaditaja

asociéta profesore Dr. chem. IRINA NOVOSJOLOVA

Zinatniska novitate

Promocijas darba izstrades gaita tika sintezéti jauni
2-piperdinil-6-triazolil- un 2,6-bis-triazolilpurina
atvasindjumi un noteiktas to fotofizikalas Tpasibas.
Tika parbaudtta izvéléto 2-piperidinil-6-triazolilpurina
atvasindjumu metalu jonu kompleksu veidoSanads
organiskajos skidinatajos un 0dens skidumos.
KompleksveidoSanads eksperimentu gaita bija

novérota fluorescences dzésana, kas liecina, ka

Sie savienojumi ir pieméroti lietoSanai par metala

jonu sensoriem, uzradot Tpasi augstu selektivitati

Hg?" jonu kompleksésand. Tika iegUts jauns

Udent skistoss 1,4,7,10-tetraazaciklododecilgrupu
satuross triazolilpurina atvasindjums ar potencialu
izmanto$anai par fotokatalizatoru un parbaudita

ta kompleksa veidoSanas spéja ar Cu?* joniem. Tika
izstradats jauns divu solu sintétiskais cel$ purina-indola
konjugatu iegdsanai no triazolilpuriniem, neizmantojot
metalu saturosus katalizatorus.

kimijas tehnologija. Patlaban ir RTU Dabaszinatnu un
tehnologiju fakultates Kimijas un kimijas tehnologijas
institOta pétnieks.
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APPLICATIONS
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Thesis defended
June 17, 2025

Scientific supervisor
Associate Professor Dr. chem. IRINA NOVOSJOLOVA

Scientific Novelty

During the course of the Doctoral Thesis, new
2-piperidinyl-6-triazolyl and 2,6-bis-triazolyl purine
derivatives were synthesized, and their photophysical
properties were measured. Selected 2-piperidinyl-
6-triazolylpurine derivatives were tested for metal
ion complexation in organic solvents and water
solutions. Quenching of the fluorescence was observed
during complexation experiments, indicating that
these compounds are suitable for use as metal ion
sensors, demonstrating a great selectivity towards
the complexation of Hg?* ions. Novel water-soluble
1,4,710-tetraazacyclododecane containing triazolyl
purine derivative, with the potential to be used

as a photo-catalyst, was obtained and tested for
complexation ability with Cu?* ions. A new metalfree
two-step synthetic pathway towards purine-indole
conjugates from triazolyl purines was developed.

ABOUT THE AUTHOR

Aleksejs Burcevs was born in 1996 in Riga. He
obtained a Bachelor's degree (2019) and a Master's
degree (2021) in Chemical Technology from Riga
Technical University. Currently, he is a researcher at
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Universitate (DU) — dabaszinatnu magistra
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JAUNU ANTRONA FLUOROFORU SINTEZE
UN IPASIBAS
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Kimijas un kimijas tehnologijas institots

Aizstavets

2025. gada 17. jonija
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docente, vadosa pétniece Dr. chem. JELENA KIRILOVA
Konsultants

profesors Dr. chem. MARIS TURKS

Zindatniska novitate

lepriekséjie pétijumi par benzantrona savienojumiem
lielakoties bija veltiti aizvietotu 3-aminobenzantrona
atvasingjumu analizei. Saja darba apskatita citu
heteroatomu papildu funkciondlo grupu ievades un
konjugacijas virknes pagarindsanas ietekme uz So
savienojumu Tpasibam, kas lidz Sim nebija izpétita.
Promocijas darba, pirmkart, ietverta aizvietotu
3-amino-9-nitrobenzantrona atvasindjumu sintéze;
uzmaniba pievérsta tam, ka papildu elektronakceptora
grupa ietekmé molekulu uzvedibu gaismas absorbcijas
un izstarosanas procesos. Papildus pétita un
salidzindta jaunu a-aminofosfonatu, kas iegUti

no T-aminoantrahinona un 3-aminobenzantrona,
sintéze un Tpasibas, izpétot to potenciadlo biologisko
aktivitati un fotofizikalos parametrus. Turklat pétijuma
izstradata alkil- un aril-3-tiobenzantronu sintézes
metode un izpétiti iegito savienojumu raksturlielumi,
kas atspogulo to luminiscentds ipasibas un struktdras.
Visbeidzot, pétita 3-alkinilbenzantronu sintéze

un Tpasibas, mérkéjot uz to fluorescences Tpasibu
uzlabosanu.

Kopuma pétijums veicina jaunu antronu atvasindgjumu
struktOras un Tpasdibu attiecibu izpratni un apskata to
potencidlo lietojumu tadas jomas ka bioattélveidosana,
nelinedara optika un fluorescences tehnologijas.

gradu kimija (2021). 10 originalpublikaciju lldzautors,
astondm no tdm - korespondéjosais autors. Patlaban
ir organisko vielu kimikis uznémuma "Enamine Ltd" un
pétnieks DU, kur turpina pétijumus fluorescento vielu
kimija.
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Thesis defended
June 17, 2025

Scientific supervisor
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Consultant

Professor Dr. chem. MARIS TURKS

Scientific Novelty

Previous studies on benzanthrone derivatives have
been mostly limited to the analysis of substituted
3-aminobenzanthrone derivatives. In this Thesis the
impact of other heteroatoms, additional functional
group introductions and elongation of conjugation
on the properties of these compounds have been
investigated, which up to this point have not been
investigated.

The Doctoral Thesis encompasses, firstly, the
synthesis of substituted 3-amino-9-nitrobenzanthrone
derivatives, with a focus on understanding how
additional electron-withdrawing groups influence
molecular behavior during light absorption and
emission processes. Additionally, the synthesis and
properties of novel a-aminophosphonates derived from
T-aminoanthraquinone and 3-aminobenzanthrone
were investigated in a comparative fashion,

exploring their potential biological activities and
photophysical behaviors. Furthermore, the research
investigates the synthesis and properties of alkyl

and aryl 3-thiobenzanthrones, shedding light

on their luminescent properties and structural
characteristics. Lastly, the synthesis and properties

of 3-alkynylbenzanthrones, aiming to enhance their
fluorescent characteristics, were explored.

Overall, the research contributes to the understanding
of novel anthrone derivatives' structure-property
relationships and their potential applications in such
fields as bioimaging, nonlinear optics, and fluorescence-
based technologies.

ABOUT THE AUTHOR

Armands Maleckis was born in 1997 in Daugavpils.

He obtained an academic Bachelor's degree in
Engineering Sciences in Chemical Technology from
Riga Technical University (2019) and a Master's degree
in Natural Sciences in Chemistry from Daugavpils
University (2021). He is a co-author of ten original
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publications, being the corresponding author
for eight of them. Currently, he is an organic
chemist at Enamine Ltd and continues his
research in the chemistry of fluorescent
compounds at Daugavpils University as a
researcher.
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PROMOCIJAS DARBS

BIOEKONOMIKAS ILGTSPEJIGA ATTISTIBA.
LAUKSAIMNIECIBA VIRZIENA UZ
KLIMATNEITRALITATI

Dabaszinatnu un tehnologiju fakultate
Vides aizsardzibas un siltuma sistému institits

Aizstavets

2025. gada 26. jonija

Zinatniskas vaditajas

profesore Dr. habil. sc. ing. DAGNIJA BLUMBERGA
vadoda pétniece Ph. D. ILZE VAMZA

Zinatniska novitate
Pétijuma novitate balstita sistémdinamikas un
TIMES modela pieldgosana lauksaimniecibas
I Ize LU kSta nozarei, lai ikviens varétu izmantot Sos modelus,
analizéjot biologiskos resursus un materialus.
Pétijums piedava jaunas iespéjas lauksaimniecibas
_ _ blakusproduktu parstradei augstvertigos produktos,
ZINATNISKAS INTERESES veicinot klimatneitralitates mérku sasniegsanu un
lauksaimniecibas nozare, Tpasu uzmanibu bioekonomikas principu attistibu.
pievérsot emisiju samazindsanas
pasakumu analizei un lauksaimniecibas
blakusproduktu efektivai izmmantosanai

Praktiskd nozime

Promocijas darba praktiska nozime izpauzas ka iegul-
dijums ilgtspéjigas lauksaimniecibas attistibd, sniedzot
konkrétas vadlinijas SEG emisiju samazindSanai un
efektivakai biologisko resursu izmanto$anai. Rezultati
palidz veicinat klimatneitralitates mérku sasniegsanu un
izstradat inovativus videi draudzigus produktus, vienlai-

https://doi.org/10.7250/9789934371851
kus veicinot ekonomisko izaugsmi un konkurétspéju.

o
17 PAR AUTORI

X

o]

i

ﬁ llze Luksta dzimusi 1994. gada Livanos. gradu vides zinatné (2021). Kop$ 2020. gada strada

- Rézeknes Tehnologiju akadémija ieguvusi RTU Vides aizsardzibas un siltuma sistému instititg,

~ bakalaura gradu vides inZenierija (2018), Rigas ienemot zindtniskas asistentes amatu, kops 2021. gada
n Tehniskaja universitaté (RTU) — magistra ir pétniece, kops 2024. gada - lektore.



DOCTORAL THESIS

SUSTAINABLE DEVELOPMENT
OF THE BIOECONOMY. AGRICULTURE
TOWARDS CLIMATE NEUTRALITY

Faculty of Natural Sciences and Technology
Institute of Energy Systems and Environment

Thesis defended
June 26, 2025

Scientific supervisos
Professor Dr. habil. sc. ing. DAGNIJA BLUMBERGA
Senior Researcher PhD ILZE VAMZA

Scientific Novelty

The novelty of the research is based on the adaptation
of system dynamics and the TIMES model to the
agricultural sector, so that anyone can use these
models when analyzing biological resources and
materials. The research offers new opportunities for
processing agricultural by-products into high-value
products, contributing to the achievement of climate
neutrality goals and the development of bioeconomy
principles.

Practical Value

The practical significance of the work is expressed as a

contribution to the development of sustainable agriculture,
providing concrete guidelines for reducing GHG emissions
and more efficient use of biological resources. The results help
to promote the achievement of climate neutrality goals and
develop innovative, environmentally friendly products, while

promoting economic growth and competitiveness.

ABOUT THE AUTHOR

llze Luksta was born in 1994 in Livani. She obtained
a Bachelor's degree in Environmental Engineering
from the Rézekne Academy of Technologies (2018)
and a Master's degree in Environmental Science
from Riga Technical University (RTU) (2021). Since
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agricultural sector, with a particular focus
on the analysis of emission reduction
measures and the effective use of
agricultural by-products
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2020, she has been a research assistant at
the RTU Institute of Energy Systems and
Environment, since 2021, a researcher, and
since 2024, a lecturer.
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ZINATNISKAS INTERESES

AER attistiba un to ietekme uz
energosistému
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PAR AUTORU

Aigars Silis dzimis 1982. gada Riga. Latvijas
Universitaté ieguvis bakalaura gradu un
ekonomista kvalifikaciju (2007), profesionala
magistra gradu uznémeéjdarbibas vadiba un
uznémumu un iestdzu vaditaja kvalifikaciju
(2009). No 2004. Iidz 2010. gadam stradadjis
banku un finansu sektora uznémumos AS

PROMOCIJAS DARBS

ENERGOSISTEMAS VADIBA TIRGUS
APSTAKLOS AR AUGSTU IZKLIEDETAS,
ATJAUNOJAMAS ENERGIJAS RAZOSANU

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate
Industrialas elektronikas, elektrotehnikas un
energétikas institits

Aizstavéts

2024. gada 29. augusta

Zinatniskie vaditaji

profesors Dr. habil. sc. ing. ANTANS SAULUS
SAUHATS,

profesors Dr. sc. ing. GATIS JUNGHANS

Zinatniskais konsultants
Dr. sc. ing. KARLIS BALTPUTNIS

Zinatniska novitate

Analizéti Baltijas valstu energétikas sistému parveides
meérki, uzdevumi, risindSanas metodes un tehnologijas,
ka art apzinati svarigdkie pétniecibas virzieni. Izstradata
metodologija rezerves elektrostaciju jaudas novértésa-
nai saistiba ar Baltijas energosistémas attistibas planu
2050, nemot véra Polijas, Zviedrijas un Somijas ietekmi.

Veikts risku, kas saistiti ar razoSanas jaudu trokumu,
novértéjums, lai apmierindtu maksimalas slodzes
pieprasijumu un novérstu balansésanas jaudu deficitu
ndkamaja desmitgadé. Veikta art balanséSanas jaudas
tirgu un jaudas atlidzibas mehanismu ievieSanas ka

pasdkumu So risku mazinadanai analize.

Nemot vérad ievérojamo atjaunojamo energoresursu
(10 GW) un divu miljonu elektrisko transportlidzek|u
integraciju, izpétiti art scenariji Baltijas regiona energo-
sistému paspietiekamibas sasniegsSanai.

Novértéta lidzsvarosanas tirgus apstdk|lu un akumula-
toru energijas uzkrasanas sistému (BESS) lietojamibas
ietekme uz Baltijas energosistémas darbibu. Lai simu-
letu BESS darbibu, izstradata BESS vadibas modela
simulacijas programmatira, tas darbibu simulé&jot
dazados noteiktos darbibas reZzimos un scendrijos.

Pamatojoties uz Ziemelvalstu un Baltijas valstu tirgu
datiem, pieradits, ka ligumi, kas saistiti ar dinamiskam
elektroenergijas tirgus cendm, nodrosina zemakas
cenas galalietotajiem.

Izstradata tirgus virzita stratégija, lai parvalditu
kratuves uzlades stavokli energijas piegadatajiem, kas
piedalas primaraja frekvences regulééana. 51 pieeja
demonstré tds spé&ju saglabat pietiekamu noturibu pat
visnelabvéligako scenariju gadijuma, pat tad, ja iekarta
vienlaikus nodrosina vairdkus rezerves produktus. Par-
bauditi divi galvenie tirgi — Baltijas balansésanas tirgus
un Baltijas nakamas dienas tirgus.

"Swedbank" un “Lindorff Oy" Latvijas filialé. Kops
2010. gada strada AS “Augstsprieguma tikls", ienemot
Tirgus uzraudzibas un datu analizes grupas vaditdja
amatu. Kops 2018. gada ir Eiropas vienotads jaudas
izsoles platformas JAO padomes loceklis un lzcelsmes
apliecindjumu izdevéjiestazu asocidcijas AlB valdes
loceklis.



DOCTORAL THESIS

POWER SYSTEM MANAGEMENT UNDER
MARKET CONDITIONS WITH HIGH
DISPERSION OF RENEWABLE ENERGY
PRODUCTION

Faculty of Computer Science, Information
Technology and Energy

Institute of Industrial Electronics, Electrical
Engineering and Energy

Thesis defended
August 29, 2024

Scientific supervisors

Professor Dr. habil. sc. ing. ANTANS SAULUS
SAUHATS

Professor Dr. sc. ing. GATIS JUNGHANS
Scientific consultant

Dr. sc. ing. KARLIS BALTPUTNIS

Scientific Novelty

The goals, tasks, solution methods and technologies
of the transformation of the energy systems of the
Baltic States have been analysed, and the most
important research directions have been identified. A
methodology for estimating the capacity of reserve
power plants has been developed in connection with
the Baltic Power System 2050 Development Plan,
considering the influence of Poland, Sweden, and
Finland.

An evaluation of the risks associated with generation
capacity shortages to meet peak load demands

and address deficits in balancing capacity over the
next decade has been carried out. An analysis of the
implementation of balancing capacity markets and
capacity remuneration mechanisms as measures to
mitigate these risks has been conducted.

In light of the significant integration of renewable
energy sources (10 GW) and 2 million electric vehicles,
scenarios for achieving self-sufficiency in the Baltic
region's energy systems have been explored.

An assessment of the impact of balancing market
conditions and the applicability of battery energy
storage systems (BESS) on the operation of the

Baltic energy system was conducted. To simulate the
operation of BESS, simulation software for the BESS
control model was developed, and its operation was
simulated under various specified operating modes and
scenarios.

Based on data from Nordic and Baltic markets, it is
demonstrated that contracts linked to dynamic market
prices of electricity provide lower prices for end-users.

ABOUT THE AUTHOR

Aigars Silis was born in Riga in 1982. He received

a Bachelor's degree in Economics (2007) and a
Professional Master's degree in Business Administration
and Business and Institutional Management (2009)
from the University of Latvia. From 2004 to 2010, he
worked in the banking and financial sector companies
Swedbank and Lindorff Oy Latvian Branch. Since
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renewable energy development and its
impact on the energy system
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A market-driven strategy has been devised to
manage the storage state of charge for energy
providers participating in primary frequency
regulation. This approach showcases its
capacity to maintain sufficient resilience even
in the face of worst-case scenarios, even when
the device is concurrently supplying multiple
reserve products. Two main markets were
examined — the Baltic balancing market and
the Baltic day-ahead market.

2010, he has been the Head of the Market
Surveillance and Data Analysis Group at
"Augstsprieguma tikls AS". Since 2018, he has
been a member of the Supervisory Board of
the European Single Capacity Auction Platform
JAO and of the Board of the Association of
Issuing Bodies of Certificates of Origin.
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PAR AUTORI

Oksana Ilvanova dzimusi 1981. gada Gulbené.
Rigas Tehniskaja universitaté (RTU) ieguvusi
profesionadlo augstdko izglitibu un tehniska
tulka referenta kvalifikaciju (2005), ar
izcillbu absolvéjot RTU profesionalo magistra
studiju programmu "“Tehniska tulkoSana”, -
profesionalo magistra gradu tehniskaja
tulko$ana (2009). 2006. gada saka darbu

PROMOCIJAS DARBS

RETORIKA KA IETVARS TULKOSANAS
KOMPETENCES ATTISTIBAS
SEKMESANAI - SPECIALIZETO TEKSTU
TULKOSANAS PROCESA PETIJUMS

Datorzinatnes, informacijas tehnologijas un

energétikas fakultate
Digitalo humanitaro zinatnu institots

Aizstavéts

2024. gada 30. augusta

Zinatniskie vaditaji

asociétais profesors Dr. phys. ATIS KAPENIEKS,
profesore Dr. philol. LARISA ILINSKA

Zinatniska novitdte

P&tijums ir pirmais mégindjums izstradat integré-
tu specializéto tekstu tulkoSanas macibu sistému,
nemot véra retorikas principos pamatotus peda-
gogijas panémienus, kas ietver visus faktorus, kas
ietekmé nozimes atspogulosanu, informacijas ko-
désanu un dekodésanu, lai raditu jaunu mérktekstu
tulkoSanas sistémas ietvaros.

Sniegts integréts skatijums uz tulkoSanas jomu, at-
spogulojot ar 3o nozari saistitos retoriskos, filozofis-
kos, kultGras, lingvistiskos un tehnologiskos aspektus.
Lai noteiktu specializéto tekstu tulkoSanas macibu
procesa specifiku, izpétita specializéta teksta struk-
tOra un ta raksturigakds iezimes.

Izveidoti Tpasi uzdevumu paraugi digitalo tekstu
analizei, uzsverot gan tekstualas, gan vizualas
informacijas apstradé piemérojamo praksi, normas,
metodes un struktiru, nemot véra vizuala noformeé-
juma nozimi rakstiskaja komunikacija, zinu vértibas
kritériju sistému, nepiecieSamibu izvértét digitala
teksta informacijas kvalitati. Uzdevumu mérkis ir
studéjosos iesaistit satura radisanas un interpreté-
Sanas procesa digitalaja vidg, veicinot daudzveidigu
kompetencu attistibu, tekstualo, vizualo un digitalo
pratibu.

Noteikti galvenie specializéto tekstu tulkosanas ma-
cibu procesa organizdacijas principi: zindSanu integré-
Sana, kopiga zindsanu veidosana, atbilstosu digitalo
riku izmantosana tulkosanas uzdevumu veiksanai,
sadarbiba, aktiva savstarpéja studéjoso mijiedarbiba
tieSsaisté, refleksijas panémienu izmantosana (kri-
tiskd domasana un pasnovértéjums), iesaistiSanas
profesionalaja tulkosanas vidé.

|zstradats specializéto tekstu tulkosanas retoriskais
modelis, ka mérkis ir fokuséties uz kognitivajiem
procesiem macisanads laikd un veicindt studéjosos
atklat un maksimali izmantot sev piemitosas unika-
|as prasmes, talantus.

RTU specidla lietojuma valodas docétajas un studiju
programmas “Tehniska tulko$ana” koordinatores
amatd. Pédéjos tris gados aktivi iesaistas zinatniskaja
darbad, piedaloties projektos, piem., “Valodu tehnologiju
iniciativa"”, “Rigas Tehniskds universitates efektivas
parvaldibas attistiba”, “Atbalsts RTU starptautiskas
sadarbibas projektiem pétnieciba un inovacijas”.



DOCTORAL THESIS

RHETORIC AS A FRAMEWORK FOR TRANSLATION
COMPETENCE DEVELOPMENT: SPECIALISED
TRANSLATION PROCESS RESEARCH

Faculty of Computer Science, Information Technology and
Energy
Institute of Digital Humanities

Thesis defended
August 30, 2024

Scientific supervisors
Associate Professor Dr. phys. ATIS KAPENIEKS,
Professor Dr. philol. LARISA ILINSKA

Scientific Novelty

» The research is the first attempt to develop an integrated
framework for specialized translation teaching investigating
rhetorical pedagogy that encompasses all the factors that
affect meaning representation, encoding and decoding
necessary for a new target text creation, taking into account
the whole system of translation. The proposed framework
emphasizes the application of different theories and tools
that support transdisciplinary inquiry, collaboration, and
sustainability, as well as the interconnection of experience and
reality.

« Anintegrated view of translation studies has been presented,
demonstrating the rhetorical, philosophical, cultural, linguistic,
and technological aspects related to the field of translation.

«  The structure and characteristic features of the specialized
text have been determined to reveal the specifics of
specialized translation teaching.

+  Special sample tasks have been proposed for digital text
analysis, emphasizing the accepted practices, norms,
methods, and structure of both textual and non-textual
information, considering the role of visual mode in written
communication, the concept of news value system, and
assessing the information quality of digital texts. The tasks
aim at engaging students in the interpretation and creation
of meaning in the digital environment, thus promoting the
development of multiple competences, and textual, visual, and
digital literacy.

« The principles of teaching specialized text translation have
been distinguished: the integration of knowledge, co-
construction of knowledge, the use of appropriate digital
tools to fulfil translation tasks, collaboration, active peer-
to-peer online interaction, use of reflection in action (critical
thinking and self-assessment), and engagement with real-life
professional translation environment.

« The rhetorical model of specialized translation teaching has
been developed that aims at engaging cognitive dimensions
of learning and enhancing students' ability to discover and
maximize their unique strengths.

Oksana lvanova
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applied linguistics, specialized text
translation, computer-assisted
translation tools, language
technologies, sustainability in
higher education, and the design of
e-learning environment
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PAR AUTORU

Aleksandr Krotov dzimis 1989. gada Leningrada.

Sanktpéterburgas Valsts elektrotehniskaja
universitaté ieguvis profesiondla inzeniera
kvalifikaciju (2012). Patlaban ir Rigas Tehniskas

PROMOCIJAS DARBS

OPTISKO SAKARU SISTEMU IZSTRADE
AR AUGSTAS IZTURIBAS OPTISKAJIEM
SENSORIEM

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate

Fotonikas, elektronikas un elektronisko sakaru
institOts

Aizstavets

2024. gada 30. augusta

Zinatniskie vaditgji

profesors Dr. sc. ing. VJACESLAVS BOBROVS,
Ph. D. SVITLANA MATSENKO

Zinatniska novitate

«  Promocijas darba jaunieguvums ir izstradatads
metodes, ka veidot |oti drosus timekl|us, kas veidoti
uz optiskas Skiedras bdzes, izmantojot optiskos
sensorus.

« lzstradata un parbaudita jauna pieeja, ka
nodrosindt datu parraidi no gaisakuga borta tikla
abonentiem.

» lerosindta saskanotas idedlas absorbcijas lazera
koncepcija, kas saistita ar kvazisaistitu stavokli
kontinuuma vai asimetrisko neermistisko epsilonu
tuvu nullei (ENZ) saturosas slanveida struktords.

« lzstradats jauns spiediena sensora dizains ar
augstu precizitati deformacijas, liela atruma un
optiskds saskarnes noteikSanai.

Praktiska nozime

« lzstradata metode |oti drosu timekla veidosSanai,
kuras pamata ir optiskas Skiedras infrastruktora, ka
art optisko sensoru izmantosana, nodrosinot stabilu
un efektivu komunikaciju sistému infrastruktoru. Ta
var uzlabot timekla veiktspéju, palielinat izturibu un
uzlabot datu drosibu.

« lzstradata un parbaudita jauna pieeja, kas
nodrosina datu parraidi no gaisakuga borta tikla
abonentiem, nodrosinot efektivu datu parsotisanu
timeklt, Tpasi tajos gadijumos, kad ir iesaistiti vairaki
borta datu timek|a abonomenti, optimizéjot timekla
resursus un uzlabo datu parsitiSanas atrumu.

«  Eksperimentali izstradati un praktiski novértéeti
tehniskie parametri izstradatajam statiska
spiediena sensora dizainam, nodrosinot ta
funkcionésanas un metrologisko Tpasibu parbaudi
atbilstosi precizitates un sensora darbibas atruma
palielinasanas kritérijam.

«  Promocijas darba praktiska vértiba veidojas
inovacija optiskai telekomunikacijas sistémai
kopuma, sensoru tehnologija un lazera koncepcijg,
kas veicina progresu dazadas nozarés un dazados
risingjuma lietojumos.

universitates Datorzinatnes, informacijas tehnologijas
un energétikas fakultates Fotonikas, elektronikas un
elektronisko sakaru institUta pétnieks.



DOCTORAL THESIS

DEVELOPMENT OF OPTICAL
COMMUNICATION SYSTEMS WITH HIGH-
RELIABILITY OPTICAL SENSORS

Faculty of Computer Science, Information
Technology and Energy

Institute of Photonics, Electronics and
Telecommunications

Thesis defended
August 30, 2024

Scientific supervisors
Professor Dr. sc. ing. VJACESLAVS BOBROVS,
PhD SVITLANA MATSENKO

Scientific Novelty

+  The novelty of the Thesis is the developed methods
of building high-reliability networks based on fiber
optic access means and using optical sensors.

+ A new approach has been developed and tested to
ensure traffic transmission from subscribers of the
onboard network.

«  The concept of the coherent perfect absorption
lasing associated with the quasibound state in the
continuum or asymmetric non-Hermitian epsilon-
near-zero-containing layered structures was
proposed.

+ A new design of full and static pressure sensors
with high accuracy in determining the deformation,
high speed, and optical interface was developed.

Practical Value

« A method for building high-reliability networks
based on fiber optic access means and using
optical sensors provides a robust and efficient
infrastructure for communication systems. This can
improve network performance, increase reliability,
and enhance data security.

+ A new approach has been developed and tested
that provides data transmission from the aircraft's
onboard network to subscribers, ensuring efficient
data transfer over the web, especially in cases
where multiple onboard data web subscriptions are
involved, optimizing web resources, and improving
data transfer speed.

+  The technical parameters of the developed static
pressure sensor design have been experimentally
developed and practically evaluated, ensuring the
verification of its functioning and metrological
properties according to the criterion of increasing
accuracy and sensor operation speed.

+  The practical value of the Doctoral Thesis is in
the innovation of the optical telecommunications
system as a whole, in sensor technology and in
the laser concept, which promotes progress in
various industries and in various applications of the
solution.

ABOUT THE AUTHOR

Aleksandr Krotov was born in 1989, in Leningrad. He
received a Professional Engineering degree (2012) from
Saint Petersburg State Electrotechnical University. He
is currently a researcher at the Institute of Photonics,
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PROMOCIJAS DARBS

NEIZKLIEDES STAVOKLU DINAMIKAS
NOVERTEJUMS NANOFOTONIKA

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate

Fotonikas, elektronikas un elektronisko sakaru
institots

Aizstavets

2024. gada 30. augusta

Zinatniskais vaditdjs

profesors Dr. sc. ing. VJACESLAVS BOBROVS

Zinatniska novitate
« Teorétiski prognozéta un eksperimentali
D mitrii Red kCI apstiprinata hibridanapolu pastavesana
ieprieks nepamanita neizkliedéta rezima, kas
prasa vienlaicigu elektrisko un magnétisko
kartezisko multipolu destruktivu interferenci ar to
toroidalajiem analogiem.
« Pirmo reizi tika paradits, ka augstakas kartas
https://doi.org/10.7250/9789934370991 toroidalie momenti (kvadrupoles momenti) veicina
izolétas augsta indeksa nanodalinas izkliedes
reakcijas bUtiskas Tpasibas.

« lIzpétita ultraisu impulsu izplatidands rezonanse
daudzslanu vidé ar nejausu sakotnéjas populacijas
starpibas varidaciju izplatiSands virziena.

» lzstradata jauna koncepcija bezkontakta
temperatiras un difUzijas mérijjumiem, izmantojot
Purcell efektu fosforescéjosas molekulas, kas
atrodas nanoantenas tuvuma. Analizéjot izstaroto
starojumu, varéja iegUt apkartéja skidruma
viet&jas ipasibas, kas |ava veikt efektivus augstas
iz8kirtspéjas meérijumus plasa temperatiras
diapazona. So metodi var izmantot laboratorijas uz
mikroshémam un mikrofluidika.

« Demonstréti jauni superizkliedes rezimi, izmantojot
subvilnu garuma nesfériskos rezonatorus un spécigu
divu rezonansu sasaisti.

Praktiskd nozime

« legUts jauns rentabls materials, kas piemérots
izmantosanai bezmarkéjuma sensoros ar aktiviem
WGM rezonatoriem. Materidalu var izmantot
mikrosféru sensoru izveidei bez tiesa fizika
savienojuma.

« Apstiprinats, ka MOCT rezonanse ierosina
kontrolétus magnétiskos punktus un rezonanses
absorbciju nanostruktird. Rezonanses magnétisko
oktupolu reakciju var plasi izmantot art
spektroskopija, sensoru noteikSanda, mazu kvantu
objektu atklaSand un citos potencidlos lietojumos.
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DOCTORAL THESIS

EVALUATION OF DYNAMICS
OF NON-SCATTERING STATES
IN NANOPHOTONICS

Faculty of Computer Science, Information
Technology and Energy

Institute of Photonics, Electronics and
Telecommunications

Thesis defended
August 30, 2024

Scientific supervisor
Professor Dr. sc. ing. VJACESLAVS BOBROVS

Scientific Novelty

+ Theoretically predicted and experimentally
confirmed existence of hybrid multipoles in a
previously unobserved non-dispersive regime, which
requires simultaneous destructive interference of
electric and magnetic Cartesian multipoles with
their toroidal analogues.

« For the first time, higher-order (quadrupolar)
toroidal moments are shown to contribute to
essential features of the scattering response of an
isolated high-index nanoparticle.

«  The author investigated the propagation of
ultrashort pulses in a resonant multilayered
medium with randomly varying initial population
differences along the propagation direction.

+ The author developed a novel concept for
contactless temperature and diffusion
measurements utilizing the Purcell effect in
phosphorescent molecules near a nanoantenna. By
analyzing the emitted radiation, we can extract the
local properties of the surrounding liquid, enabling
efficient and high-resolution measurements
across a wide temperature range. This method has
potential applications in lab-on-a-chip systems and
microfluidics.

+  The author demonstrated novel superscattering
regimes by utilizing subwavelength, nonspherical
resonators and exploiting the strong coupling of
two resonances.

Practical Value

« A new cost-effective material suitable for use in
label-free sensors with active WGM resonators has
been obtained. This allows the material to be used
for microsphere sensors without a direct physical
connection.

+ Resonant MOCT excitation has been confirmed to
induce controlled magnetic hotspots and resonant
absorption in a nanostructure. The resonant
magnetic octupole response can be extensively
utilized for spectroscopy, sensing, detecting small
quantum objects, and various other potential
applications.

ABOUT THE AUTHOR

Dmitrii Redka was born in 1989 in Germany. He
received a Master's degree in Quantum and Optical
Electronics (2010) from Saint Petersburg State
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profesors Dr. sc. ing. VJACESLAVS BOBROVS

Promocijas darba galvenie sasniegumi

« lzstradats metavirsmas modelis, kas satur silicija
cilindriskus metaatomus, kas noteikta vilna garuma
uztur hibridanapola stavokli.

« Peétito hibridanapola metavirsmu unikala
prieksrociba, salidzinot ar tradiciondlajam Heigensa
metavirsmam, ir to Tpasibu stabilitate pret dalinu
izvietojuma izmaindam, jo hibridanapola stavokli
atseviski hibridanapola metavirsmas elementi
(metaatomi) praktiski savstarpéji nemijiedarbojas.

« Pieradits, ka hibridanapols saglabd savas Tpasibas
pat |oti mazos attalumos starp metavirsmas
elementiem. Papildus ta akadémiskajai nozimei
Sis rezultats nosaka pamatu ultramazu pikse|u
ievieSanai, salidzinot ar lidz §im sasniegto
citas platformas, kas ir |oti svarigi, pieméram,
holografiskam lietojumprogrammam.

« Pieradtts, ka hibridanapola metavirsmas praktiski
nav jutigas pret metaatomu izkliedi.

+ Lai sasniegtu 100 % parraidi un kontrolétu
parraiditd vilna optisko fazi, ieviests jauns
mehadnisms, kas balstits neizstarojosa stavokla
fizika — hibridanapola.

+ lzmantojot skaitliskds metodes, izveidota karte,
kas saistija konkréto parnesto optisko fazi ar
metaatoma geometrisko parametru.

« |zpétita iesp&ja modulét ultradtra Gausa impulsa
optisko fazi parraides reZima, izmantojot
nesakartotu hibridanapola masivu uz stikla
substrata virsmas.

+ |zpétita paraugu neidealitates ietekme uz
dielektrisko nanoizkliedétdju efektiem, veikts
kvantitativs pétijums par konusveida
(1 - Rtop/Rbottom) ietekmi uz iegUtajam
optiskajam Tpasibam nanodobuma. Pirmo reizi
tika demonstréta iespéja sasniegt hibridanapola
reZimu koniskas dalinds, pieddvadjot jaunas iespéjas
fotonisku ieri¢u projektésanai ar precizaku optisko
Tpasibu regulésanu, pateicoties papildu brivibas
pakadpei, ko nodrosina noskelta konusa radiuss.

Tehniskds universitates Datorzindtnes, informacijas
tehnologijas un energétikas fakultates Fotonikas,
elektronikas un elektronisko sakaru institOta pétnieks.
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Thesis defended
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Scientific supervisor
Professor Dr. sc. ing. VJACESLAVS BOBROVS

Main achievements of the Doctoral Thesis

A model of a metasurface has been developed,
comprising silicon cylindrical meta-atoms that
sustain a hybrid anapole state at a specific
wavelength.

The unique advantage of the studied hybrid anapole
metasurfaces, compared to traditional Huygens
metasurfaces, is the stability of their properties
against changes in particle arrangement, since

in the hybrid anapole state, individual elements
(metaatoms) of the hybrid anapole metasurface
practically do not interact with each other.

It has been demonstrated that the hybrid
nanosphere retains its properties even at very small
distances between the metasurface elements. In
addition to its academic importance, this result sets
the stage for the implementation of ultra-small
pixels compared to what has been achieved so far
in other platforms, which is very important for, for
example, holographic applications.

Hybrid nanosphere metasurfaces have been shown
to be virtually insensitive to meta-atomic scattering
To achieve 100 % transmission and control the
optical phase of the transmitted wave, a new
mechanism based on the physics of the non-
radiative state — hybrid anapole - was introduced.
Using numerical methods, a map was created that
related the specific transmitted optical phase to
the geometric parameter of the metaatom.

The possibility of modulating the optical phase of
an ultrafast Gaussian pulse in transmission mode
using a disordered hybrid nanopole array on the
surface of a glass substrate has been investigated.
The influence of sample non-ideality on dielectric
nanoscattering effects has been investigated, and a
quantitative study of the influence of the taper

(1 - Rtop/Rbottom) on the obtained optical
properties in a nanocavity has been performed.

For the first time, the possibility of achieving a

hybrid anapole regime in conical particles has been
demonstrated, offering new opportunities for the
design of photonic devices with more precise tuning
of optical properties due to the additional degree of
freedom provided by the radius of the truncated cone.

ABOUT THE AUTHOR

Aleksei Kuznetsov was born in 1998, in Irkutsk. He
received a Master's degree in Laser Equipment and
Laser Technologies from ITMO University in Saint
Petersburg in 2021. He is currently a researcher at
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Zinatniska vaditaja

profesore Dr. sc. ing. OKSANA NIKIFOROVA

Zinatniska novitate

« Tipiskas programmeésanas valodas limena
konstrukcijas attélojosi jedzieni ir aprakstiti ka
projektésanas Sabloni.

»  Projektésanas Sablonu valodas un struktdras
lietoSana |ava vispdrindt minétas konstrukcijas.

+  Noteiktie Sabloni ir formalizéti, lietojot tipu teorijas
aparatu.

«  Promocijas darba galvenais rezultats ir izstradata
tipu sistéma, kas reprezenté pamata strukturalas
un skaitlodanas $ablonus. Sabloni apraksta
programmésanas valodam tipisku konstrukciju
visparigus gadijumus (lai gan faktiskds valodas
paslaik var atbalstit Sablonu pilntba vai tikai ta
atseviskus gadijumus) un tadéjadi nodrosina
elastibu programmétaju domu modelésana. Sadu
primitivu esamiba redlds programmésanas valodas
varétu veicinat projektésanas Sablonu realizaciju un,
vél svarigdk, esosas sistémas turpmako attistibu.

Praktiskd nozime

Parbaudes rezultati parada, ka pétijuma piedavatas

valodas limena iespéjas vienkarso praktisko

programmatdras izstradi un attistibu noteiktas
situdcijas. ST pétijuma gaita izstradato metodologiju
nakotné var piemérot citdm valodu un biblioteku
iespéejam.

datorsistémas (2017; ar izcilibu). Stradgjis SIA "Gudra
maja”, IT uznémuma "CBOSS", Maskavas pilsétas
talrunu tikla, RTU un AS "Rietumu Banka". Patlaban ir
Google programmatdras inzenieris. Kops 2010. gadair
ACM loceklis.
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METHODOLOGY
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Technology and Energy
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Thesis defended
October 7, 2024

Scientific supervisor
Professor Dr. sc. ing. OKSANA NIKIFOROVA

Scientific Novelty

« Concepts representing typical programming
language-level constructs are described as design
patterns.

« Using the language and structure of design
patterns allowed for generalizing the mentioned
constructs.

« The identified patterns are formalized using the
type-theoretical apparatus.

+ The main result of the Doctoral Thesis is the
developed system of types representing basic
structural and computational patterns. The
patterns describe general cases of typical
constructs in programming languages (though
actual languages may currently support a pattern
in whole or only its special cases) and thus provide
flexibility in modeling programmers' thoughts.
Possession of such primitives in real programming
languages could facilitate the implementation of
design patterns and, more importantly, further
development of an existing system.

Practical Value

The validation results demonstrate that the language-
level features proposed in the Thesis would simplify
practical software development and evolution in
certain situations. The methodology developed in the
course of the present study can be used for other
language and library features in the future.

ABOUT THE AUTHOR
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Zinatniska novitate

« lzstradata nekartaina FDM 3D drukas metode, kas
pakapeniski apraksta pieeju, ka sagatavot 3D CAD
modelus drukai, izmantojot nekartainas FDM 3D
drukas aparattehnisko risindjumu, kas izstradato
metodi laus izmantot cilvéka anatomijai individuali
pieldgojamu ortopédisko rehabilitacijas lidzek|u
izstradei.

» lzstradata STL CAD modelu nolasisanas un
redigéSanas metode, kas pieldgo modeli drukai
uz cilindriskas rotéjosas pamatnes ta, lai drukas
laikad mode|a geometrija sakristu ar nepiecieSamo
geometriju.

+ lzstradata FDM 3D printeru nepiecie$ama
materidla padosSanas apjoma koeficienta aprékina
un regulésanas programma, kas nolasa tradicionali
sagriezto G kodu, definé esoso ekstrizijas apjomu
un pareizina to ar aprékinato koeficientu atkariba
no sladna numura.

+ lzstradats aparattehniskais risingjums
nekartainas drukas realizéSanai ar atru drukas
reZimu parslégsanu, izmantojot vienu un to pasu
programmatiru, kas atvieglo darbu ar iekdartu un
efektivi izmanto darba vietu.

elektrozinatné (2018) un profesionald magistra gradu
un elektroinzeniera kvalifikaciju (2020). Kops$ 2021. gada
strada RTU, ienemot zindtniskd asistenta amatu.
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Thesis defended
October 23, 2024

Scientific supervisor
Professor Dr. sc. ing. ILJA GALKINS

Scientific Novelty

+ A new step-by-step method that describes how to
use standard open-access hardware and software
to achieve non-planar printing without specialized
non-planar slicing software and hardware
development.

« A software solution that reads and edits STL CAD
model geometry to use the provided method has
been developed. The developed software changes
the model according to the method needed to
achieve printing on a rotating cylinder surface.

« A software solution that reads traditionally sliced
G-code and changes material extrusion amount
to properly print on a rotating cylinder surface has
been made. The software counts layer numbers and
calculates each layer area to provide the proper
extrusion amount for each printed layer.

« A hardware prototype that combines three printing
modes (traditional planar, 3-axis rotational cylinder
non-planar, and 5-axis full non-planar) has been
developed. It uses the provided printing method to
implement non-planar printing by use of standard
open-access software and, at the same time,
effectively uses workspace.
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Zinatniska novitate

» Veikta divpuslozu mode|a analize un vértétas
iespéjas izgUt lietotdja saskarnes prototipus no
ta. Veikta divpuslozu modela priekSrocibu un
trokumu analize lietotdja saskarnes elementu
Jenerésanas kontekstd un piedavats divpusloZzu
modela uzlabojums, lai bUtu iesp&jams generét
transformacijas likumu mérka elementus, kas ir
definéti lietotdja saskarnes taksonomijas veida.

« lzstradats risingjums un atbilstosa transformacijas
likumu kopa, kas |auj generét lietotdja saskarnes
prototipus no divpuslozu mode|a. Promocijas darba
gaitd izstradatais risindjums ir aprobéta JavaScript
biblioteékas React.js prototipu generésanai Material
Design satvara komponentos.

« Definéti formati avota (divpusloZzu) un mérka
(lietotaja saskarnes prototipa) modelu
uzglabasanai un apstradei, ka art abu modelu
metamodeli, ko turpmadk var izmantot citos
pétijumos, kur bis nepiecieSamiba Sos mode|u
elementus lietot avota vai mérka [imenr.

« lzstradatas rekomendacijas Rigas Tehniskaja
universitaté raditd BrainTool rika uzlaboSanai un
turpmakai attistibai.

Praktiskd nozime

Pétijuma praktiskd nozimiba ir izstradatais risingjums

realizacijas potenciala generét lietotdja saskarnes

prototipus no divpuslozu modeliem. Darba ir

definéta visa nepiecieSama avota un mérka modela

specifikacija un transformacijas likumi, kas turpmak

ir lietojami piedavata risindjuma atbalsta prototipa

realizacija. Darba pieddvatais risingjums var bot

lietderigs programmatidras izstradataju grupdam,

kas darbojas ar dazada veida spraudnu/programmu

izstradi, kas atbalsta programmatiras izstrades

procesu, pieméram, integrétu izstrades vizu, lietotdja
saskarnes izstrades riku un sistému modelésanas riku
izstradatajiem.

Kop$ 2012. gada strada SIA “IT Sapiens”, ienemot IT
struktOrvienibas vaditdja amatu, un kops 2016. gada
strada Rigas Tehniskaja universitaté zinatniska
asistenta amata.
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Scientific Novelty

« An analysis of the two-hemisphere model has been
performed, and the possibilities of retrieving user
interface prototypes from it have been evaluated.
An analysis of the advantages and disadvantages
of the two-hemisphere model in the context of
generating user interface elements is carried out,
and an improvement of the two-hemisphere model
is proposed to generate target elements of the
transformation rules, which are defined in the form
of a user interface taxonomy.

« A solution and a corresponding set of transformation
rules have been developed to generate user interface
prototypes from the two-hemisphere model.

The developed solution has been validated in the
JavaScript library React.js for generating prototypes
in Material Design framework components.

« Formats have been defined for storing and
processing the source (two-hemisphere) and
target (user interface prototype) models, and
metamodels for both models have been specified.
The metamodels can potentially be used in future
research, where it will be necessary to use these
model elements at the source or target level.

+  Recommendations are offered for the improvement
and further development of the BrainTool developed
at Riga Technical University.

Practical Value

The practical significance of the Thesis is the potential
of the developed solution to generate user interface
prototypes from the two-hemisphere models. The
Thesis defines the necessary source and target
model specification and transformation rules,

which are further applicable to the implementation
of the proposed solution support prototype. The
proposed solution can be useful for software
developers in developing different types of plug-
ins/programs supporting the automation of the
software development process, such as developers of
integrated development environments, user interface
development tools, and system modelling tools.
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Datorzinatnes, informacijas tehnologijas un
energétikas fakultate
Industrialas elektronikas, elektrotehnikas un
energétikas institots

Aizstavets

2025. gada 13. februart

Zinatniskais vaditdjs

profesors Dr. sc. ing. ANDREJS PODGORNOVS
Zinatniskais konsultants

docents Dr. sc. ing. OLEGS SLISKIS

Zinatniska novitate

+ lzstraddta metode vilces motorreduktora
testésanai un tehniska stavok|a novértésanai,
nemot véra iespéjamo tehnologisko novirzu
un razosanas neprecizitasu raditdjus. Vilces
elektromotora energétiskas ipasibas un
motorreduktora vienibas vibrdciju limenis darbibas
atruma diapazond ir noteikti ka diagnostikas
pazimes.

« Balstoties izveidotaja diagnostikas pazimju un
defektu vai atteiu veidu saikng, ir piedavata pieeja
to noteiksanai.

+ lzstraddta metode drosibas rezervju noteikSanai
kritiskajiem konstrukcijas elementiem, nemot vera
motorreduktora dinamiskas slodzes.

Praktiskd nozime

lekartu vibracijas stavokla monitoringa metode ir
vérsta uz ticamu pienemsanas parbauzu rezultatu
iegUsanu un vilciena elektroiekartu kompleksa sastava
darbojosos vilciena elektroiekartu kompleksa tehniska
stavok|a uzraudzibas metodes ievieSanu redlds
ekspluatacijas slodzés.

Tehnika |auj vispilnigdk izmantot elektromotora
enerdijas indikatoru informacijas saturu un reduktora
motora bloka vibrdcijas traucéjumu [imeni testésSanas
laika, nepiecieSsamibas gadijuma bUtiski atvieglojot
bojajumu noteiksanu.

Piedavata tehnika veidoja AS "Rigas elektromasinu
rGpnica” razota ritosa sastava vajadzibdm izstradato
rotéjoso agregdtu pienemsanas programmu pamatu.

elektromasinbUves ropnica” par konstruktoru Elektrisko
masinu konstruktoru biroja. Kops 2021. gada ir RTU
zindtniskais asistents. Piedalijies vairakas starptautiskas
konferencés un simpozijos, prezentéjot jaundkos
pétijumus elektrisko masinu vibraciju joma.



DOCTORAL THESIS

THE ENSURING OF STABLE VIBRATION-
STRENGTH INDICATORS OF GEARED
TRACTION MOTORS IN VARIABLE
FREQUENCY AND LOAD MODES

Faculty of Computer Science, Information
Technology and Energy

Institute of Industrial Electronics, Electrical
Engineering and Energy

Thesis defended
February 13, 2025

Scientific supervisor

Professor Dr. sc. ing. ANDREJS PODGORNOVS
Scientific advisor

Docent Dr. sc. ing. OLEGS SLISKIS

Scientific Novelty

«  The Thesis presents a study aimed at establishing
the relationship between the dynamic-vibrational
state of an object and its energy parameters, using
the example of traction motor-gear units of electric
trains. The presented methodology is aimed at the
timely determination of technological deviations of
serial samples and design flaws of new products.

+  The eccentricity of the air gap of an asynchronous
motor, primarily affecting slip and, ultimately, the
power factor, causes a change in the characteristics
of the stator current, forming magnetic shocks of
imbalance, leading to the vibration of the motor
gear unit.

+ A method for determining the safety margin for the
most visible design elements has been presented,
considering dynamic loads on the motor gear unit.

Practical Value

The method of monitoring the vibration condition of
equipment is aimed at obtaining reliable results of
acceptance tests and implementing the method of
monitoring the technical condition of geared motor
units operating as part of a train's electrical equipment
complex under real operational loads.

The technique allows for the complete use of the
information content of the electric motor energy
indicators and the level of vibration disturbances of
the geared motor unit during testing and, if necessary,
significantly facilitates the detection of faults.

The presented technique formed the basis of programs
for acceptance of rotating units for the needs of rolling
stock manufactured by JSC "Riga Electrical Machinery
Factory”.

ABOUT THE AUTHOR

Genadijs Kobenkins was born in 1996 in Riga. He
obtained a Bachelor's degree in Electrical Engineering
(2018), a qualification of an engineer in Power
Engineering and Electrical Engineering (2019), and a
Master's degree in Power Engineering and Electrical
Engineering (2020) from Riga Technical University.
Since 2018, he has been a design engineer in the

Genadijs Kobenkins

RESEARCH INTERESTS

discovery and solution of problems in the
design, testing, and operation of electrical
machines

E-MAIL

g.kobenkins@gmail.com

https://doi.org/10.7250/9789934371424

Electrical Machines office at JSC "Riga
Electrical Machinery Factory". Since 2021,

he has been a Scientific Assistant at Riga
Technical University. He has participated in
several scientific conferences and symposia,
where he presented the latest research in the
field of electrical machine vibrations.
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ZINATNISKAS INTERESES

elektromotoru un vilces piedzinas
projektésana, vadiba un testésana

E-PASTS

vsevolod.burenin@edu.rtu.lv

https://doi.org/10.7250/9789934371479

PAR AUTORU

Vsevolod Burenin dzimis 1996. gada Pleskava,
Krievija. Rigas Tehniskaja universitate

ieguvis inZenierzinatnu bakalaura (2018)

un inZenierzinatnu magistra (2020) gradu

PROMOCIJAS DARBS

VILCES ELEKTRISKO PIEDZINU VADIBAS
SISTEMAS IZPETE, IZSTRADE UN
NOVERTESANA DZELZCELA LIETOJUMOS

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate
Industrialas elektronikas, elektrotehnikas un
energétikas institits

Aizstdavets

2025. gada 21. februar

Zinatniskais vaditajs

profesors Dr. sc. ing. OSKARS KRIEVS

Zindatniska novitate

+  Optimizétas, Notona-Rafsona metodé balstitas
moduldcijas tehnikas izstrade, kas atrisina selekti-
vas harmonisku komponensu novérsanas un selekti-
vo harmonisku komponensu mazinaSanas problému
gan divu, gan art tris [imenu invertoriem, uzlabojot
precizitati un konvergences atrumu.

« Stravas pamata harmoniskds komponentes hibrida
novérotdja modifikacija un uzlabosSana dzelzcela
vilces piedzinas lietojumiem, ka ari ta droSuma un
stabilitates analize. Sie uzlabojumi ir turpingjums
profesora J. Holca izstradném.

+  Vadibas sistémas algoritma izstrade, kas plUstosi
parslédzas starp dazadiem moduldcijas rezimiem,
un detalizéts ta apraksts, analizéjot praktiskos
dinamiskos ierobeZojumus.

« Pilniba funkciongjosas vadibas sistémas izstrade
ar zemu komutadcijas frekvenci, kas Tpasi paredzéta
dzelzcela vilces piedzinas lietojumiem. Pateicoties
jaunajam vadibas algoritmam, sistéma ir uzradijusi
labu veiktspéju.

»  Skaitlisks spéka pusvaditdja un dzinéja zudumu
salidzingjums sinhronaja PWM un selektiva harmo-
nisko komponensu novérsana PWM reZimos.

elektrotehnika. Kops 2019. gada strada par
programmatdras inzenieri AS "Rigas elektromasinbUves
ropnica” Spéka elektronikas nodala.



DOCTORAL THESIS
RESEARCH, DEVELOPMENT, AND

EVALUATION OF A CONTROL SYSTEM FOR

ELECTRIC TRACTION DRIVES IN RAILWAY
APPLICATIONS

Faculty of Computer Science, Information
Technology and Energy

Institute of Industrial Electronics, Electrical
Engineering and Energy

Thesis defended
February 21,2025

Scientific supervisor
Professor Dr. sc. ing. OSKARS KRIEVS

Scientific Novelty

Development of an optimized Newton-Raphson-
based technique for solving the selective harmonic
elimination and selective harmonic mitigation
problem for both 2-level and 3-level inverters,
improving the accuracy and convergence speed.
Modification and enhancement of a fundamental
current hybrid observer for railway traction drive
applications, accompanied by the analysis of its
robustness and stability. These modifications
extend the work by Prof. J. Holtz.

Introduction and detailed description of a control
system that seamlessly transitions between
modulation regimes while analyzing practical
dynamic limits.

Development of a fully functional control system
with low switching frequency specifically designed
for railway traction drive applications. The system
demonstrates good performance achieved through
the implementation of a novel control algorithm.
Numerical comparison of power module and motor
losses in synchronous PWM and selective harmonic
elimination PWM.

ABOUT THE AUTHOR

Vsevolod Burenin was born in 1996 in Pskov, Russia. He

received a degree of Bachelor of Engineering (2018)
and a degree of Master of Engineering (2020) in
Electrical Engineering from Riga Technical University,
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design, control, and testing of electrical
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Riga, Latvia. Since 2019, he has been employed
as a software engineer in the Department

of Power Electronics at JSC “Riga Electrical
Machinery Factory".
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energoelektronikas parveidotdju lietojumi
energijas uzkrasanas sistemas un medicinas
iekartas, ka ari energoelektronikas parveidotaju
termiska parvaldiba

E-PASTS

aleksandrs.bubovics@rtu.lv

https://doi.org/10.7250/9789934371745

PAR AUTORU

Aleksandrs Bubovi¢s dzimis 1993. gada Riga.
Rigas Tehniskaja universitaté (RTU) ieguvis
bakalaura (2017) un magistra gradu (2018)

PROMOCIJAS DARBS

BATERIJU SALAGOJOSIE
DAUDZLIMENU PARVEIDOTAJI

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate
Industrialas elektronikas, elektrotehnikas un
energétikas institots

Aizstavets

2025. gada 30. maija

Zinatniskais vaditdjs

profesors Dr. sc. ing. ILJA GALKINS

Zinatniska novitate

Piedavatas vairakads jaunas daudzlimenu
parveidotdja ar neatkarigiem avotiem
konfigurdcijas, ieskaitot jaunu daudzlimenu
parveidotdju ar neatkarigiem avotiem,
zemfrekvences komutatoru un hibrido modulaciju.
Piedavata avotu balansésanas viena sinusa perioda
laikd metode daudzlimenu parveidotdjiem ar
neatkarigiem avotiem.

Piedavata jauna sistéma un metode lidzsprieguma
uzkrajéja un mainsprieguma tikla saldgosanai,
patenta pieteikums LVP2023000064.

Piedavats jauns reguléjama LED gaismekl|a vairaku
izeju draiveris, patenta pieteikums LVP2023000103.

Praktiskd nozime

Pétijumi tika Tstenoti vairakos nacionalos un
starptautiskos pétijumu projektos.

Eiropas Regionala attistibas fonda (ERAF)

projekts vienodanas Nr. 11.1.1/16/A/147

"Elektrisko, informacijas un materialu tehnologiju
izstrade un izpéte zema atruma rehabilitacijas
transportlidzekliem personam ar ipasam
vajadzibam”.

Baltijas Pétniecibas programmas projekts,
finanséjums — Eiropas Ekonomikas Zonas un
Norvégijas 2014-2021 finansu instrumenta grants,
vienosands EMP474 "Optimizétas dzivojamo

maju akumulatoru energijas uzkrasanas sistémas
(ORBES)", programmas pirmais (Igaunijas)
uzsaukums.

Latvijas Zinatnes padomes projekts "Ortopédiskas
rehabilitacijas transportlidzek|u elektrisko

piedzinu vieda termiska parvaldisana to droSuma
palielin@danai un funkcionalitates uzlabosanai”,
projekta No. I1zp-2020/2-0390.

Eiropas Regdionala attistibas fonda (ERAF) projekts
"Siltumcilpu un siltumcaurulu izstrade un izpéte
apgaismosanas ieri¢u funkcionalo un ekspluatacijas
iespéju uzlaboanai", vienodanas Nr. 1.1.1.1/20/A/079,
Latvijas pasakums 1.1.1.1 “Praktiskas ievirzes
péetijumi”.

elektrotehnologiju datorvadiba. Kops 2016. gada strada
RTU, patlaban ienemot pétnieka, lektora un laboratoriju
vaditdja amatu.



DOCTORAL THESIS

MULTILEVEL CONVERTERS
FOR BATTERY INTERFACING

Faculty of Computer Science, Information
Technology and Energy

Institute of Industrial Electronics, Electrical
Engineering and Energy

Thesis defended
May 30, 2025

Scientific supervisor
Professor Dr. sc. ing. ILJA GALKINS

Scientific Novelty

« Several new configurations of multilevel converters
with independent sources were proposed, including
a novel configuration of multilevel converters with
independent sources, unfolding circuit and fluent
regulation.

+ A method of source balancing within one sine period
in multilevel converters with independent sources
during discharge has been proposed.

+ A novel system and method for transmitting power
between DC and AC sources has been proposed;
an application for patent LVP2023000064 was
submitted on 12 July 2023.

« A novel adjustable LED lamp single-inductor
multiple-output driver has been proposed; an
application for patent LVP2023000103 was
submitted on 27 October 2023.

Practical Value

» Research results have been implemented in several
national and international research projects:

« European Regional Development Fund (ERDF)
project, within the contract No. 1.1.1.1/16/A/147
"Research and Development of Electrical,
Information and Material Technologies for Low
Speed Rehabilitation Vehicles for Disabled People”.

« Baltic Research Program project, funded by the
European Economic Area and Norway, 2014-2021,
financial mechanisms within the contract EMP474
"Optimised Residential Battery Energy Storage
Systems (ORBES)" of the first (Estonian) call of
this program.

« Latvian Council of Science project “Enhanced
Thermal Management of Electric Drives in
Orthopaedic Rehabilitation Vehicles for their Better
Reliability and Functionality", project No. lzp-
2020/2-0390.

+ European Regional Development Fund project
in the frame of the contract No. 1.1.1.1/20/A/079
"Research and Development of Two-Phase Thermal
Systems Installed in Lighting Equipment for its
Functional Improvement"” of its Latvian measure
1.1.1.1 "Industry-Driven Research”.

ABOUT THE AUTHOR

Aleksandrs Bubovi¢s was born in 1993 in Riga. He
received a Bachelor's degree (2017) and a Master's
degree (2018) in Computerised Control of Electrical
Technologies from Riga Technical University. Since 2016,
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application of power electronic converters

in energy storage systems and medical
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power electronics
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he has worked at Riga Technical University,
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ZINATNISKAS INTERESES

transporta elektriskds masinas, atjaunigo
energoresursu joma un elektrisko masinu
matematiskd modelésana

https://doi.org/10.7250/9789934371905

PAR AUTORU

Karlis Gulbis dzimis 1989. gada Aizputé.

Rigas Tehniskaja universitaté (RTU) ieguvis
bakalaura gradu (2012), inZeniera kvalifikaciju
(2014) un magistra gradu (2016) energéetika un
elektrotehnika. Kops 2013. gada strada RTU,

PROMOCIJAS DARBS

SINHRONA REAKTIVA DZINEJA IZSTRADE
IZMANTOSANAI SABIEDRISKAJA
TRANSPORTA

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate
Industrialas elektronikas, elektrotehnikas un
energétikas institits

Aizstdavets

2025. gada 18. jinija

Zinatniskais vaditajs

profesors Dr. sc. ing. ANDREJS PODGORNOVS

Zinatniska novitate

Izstradata SynRM masinas parametru aprékina meto-
de, kas nem véra garenass un $kérsass magnetizéjoso
spéku savstarpéjo mijiedarbibu. Salidzinot ar standar-
ta aprékinu metodém, izstradata metode |auj precizak
aprékindt dzingja parametrus projektésanas stadija.
Izstradata metode uzlabo projektésanas rezultatu:
izmantojot So metodi, projektétajs ar augstaku noteik-
tibu var izvértét, vai projektésanas rezultats apmierina
projektésanas uzdevumu, vai veicami papildu optimiza-
cijas soli.

Izstradata slégtas konstrukcijas SynRM, lietojot ino-
vativu dzesédanas metodi - siltumcilpas, aizstdjot
atvértas konstrukcijas SynRM ar uz varpstas montétu
ventilatoru - ICO1..

Praktiska nozime

Pétijuma ietvara Latvija lielakais elektrisko masinu b-
ves uznémums AS "Rigas elektromasinbdves ropnica”
izgatavoja 180 kW SynRM masinu, kas uznémumam
deva praktisku pieredzi $ada tipa masinu izgatavosa-
na. Pirms projekta uznémums galvenokart specializéjas
asinhrono un lidzstravas vilces dzingju raZosana.

Pétijuma ietvara SIA "Allatherm” bija iespéja savas teh-
nologiskds prasmes dzesésanas sistému izstradeé lietot
lieljaudas vilces elektriskas masinas dzesésana. Uzné-
muma piedavatas tehnologijas galvenokart lietotas
elektronikas dzesésana.

Pétijuma ietvara izstradato SynRM projektésanas
aprakstu var izmantot ka vadlinijas $ada tipa elektrisko
masinu izstrade.

patlaban ienemot lektora un pétnieka amatu. Papildus
pétniecibai un darbam ar studentiem kops 2016. gada
strada elektroapgades apsaimniekosSanas joma, kops
2025. gada - VAS "Valsts nekustamie Tpasumi”, ienemot
vadosa elektroinZzeniera amatu.



DOCTORAL THESIS

DEVELOPMENT OF THE SYNCHRONOUS
RELUCTANCE MOTOR FOR APPLICATION
IN PUBLIC TRANSPORT

Faculty of Computer Science, Information
Technology and Energy

Institute of Industrial Electronics, Electrical
Engineering and Energy

Thesis defended
June 18, 2025

Scientific supervisor
Professor Dr. sc. ing. ANDREJS PODGORNOVS

Scientific Novelty

A method for calculating the parameters of the SynRM
machine has been developed which takes into account
the interaction between direct and quadrature axis
magnetizing forces. The developed method allows
more accurate calculation of the motor parameters

at the design stage compared to standard calculation
methods. The developed method improves the design
result, based on which the designer can assess with
higher certainty whether the design result satisfies the
design task or whether additional optimisation steps
are necessary.

A closed-loop SynRM has been developed using an
innovative cooling method, heat loops, replacing
SynRM with ICO1 cooling.

Practical Value

Within the framework of the research, the largest
electrical machine building company in Latvia, JSC
"Riga Electrical Engineering Plant", produced a 180 kW
SynRM machine, which gave the company practical
experience in the manufacture of this type of machine.
Prior to the project, the company specialised mainly in
induction and DC traction motors.

As part of the research, "Allatherm" Ltd had the
opportunity to apply its technological skills in the
development of cooling systems to the cooling of a
high-power traction electric machine. The company's
technologies have been mainly applied in electronics
cooling.

The SynRM design description developed in the
framework of the research can be used as a guideline

for the development of this type of electrical machines.

ABOUT THE AUTHOR

Karlis Gulbis was born in 1989 in Aizpute, Latvia. He
received a Bachelor's degree (2012), an Engineering
Qualification (2014), and a Master's degree (2016)

in Energy and Electrical Engineering from Riga
Technical University. Since 2013, he has worked at Riga
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electrical machines for transport, renewable
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electrical machines
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researcher. In addition to research and working
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electricity supply management since 2016

and is currently a senior electrical engineer at
"State Real Estate” SJSC.
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ZINATNISKAS INTERESES

talizpétes tehnologiju lietojums vides un
telpisko datu analizé, maksliga intelekta (MI)
un masinmacisands metozu integrésana
geotelpiskas informacijas apstradg,
satelitattélu klasifikacija, objektu atpazidana
un datu analitika, izmantojot dzilas
macisanads algoritmus, inovativu Ml risingjumu
izstrade talizpétes datu interpretacija un to
izmantosana ilgtspéjigas attistibas, klimata
parmainu un vides parvaldibas mérkiem

E-PASTS

dianagauche@gmail.com

https://doi.org/10.7250/9789934371899

PAR AUTORI

Diana Gauce dzimusi 1986. gadd Riga. Rigas
Tehniskaja universitaté ieguvusi bakalaura
gradu elektrozinatné (2008) un magistra
gradu telekomunikacijas (2010). Biznesa,
makslas un tehnologiju augstskold RISEBA

PROMOCIJAS DARBS

VIEDO ROBOTIZETO RISINAJUMU
LIETOJUMS DATU VAKSANA UN
APSTRADE INZENIERKOMUNIKACIJU
INFRASTRUKTURAS TEHNISKO DATU
UZTURESANAS OPTIMIZACIJAI

Datorzinatnes, informacijas tehnologijas un
energétikas fakultate

Fotonikas, elektronikas un elektronisko sakaru
institots

Aizstdavets

2025. gada 27. jonija

Zinatniska vaditaja

asociéta profesore Dr. sc. ing. ANNA LITVINENKO

Zinatniska novitate

« lzstradata un validéta jauna alternativa metode
tehniskas inspekcijas veikSanai, kas balstas
virszemes infrastruktdras elementu RGB un LIDAR
datu vaksana un turpmaka datu analize.

» lzstradatas un definétas funkcionalas un
nefunkciondlas prasibas datu iegGSanai un
apstradei, pieldgojoties sadales sistémas operatora
infrastruktOras inspekcijas procesa specifiskajam
vajadzibam.

» lzstradats praktisko eksperimentu rezultatu
iegUsanas plans piedavatads jaunads inspekcijas
metodes validacijai, balstoties izstradatajas
tehniskajas prasibads.

+ Istenots eksperimentalais tests Latvijas sadales
sistémas operatora AS "Sadales tikls" virszemes
infrastruktUras poligonos:

- infrastruktiras tehniska stavokla vizualais no-
vértéjums balstits RGB datu kopas vaksand un
apstradg;

- infrastruktOras tehniska stavok|a geotelpisko
meérijumu novértéjums balstits LIDAR datu ko-
pas vaksand un apstrade.

« lzstradatas un formulétas detalizétas
rekomendacijas par izstradatds metodes integraciju
sadales sistémas operatora tehniskajos procesos.

« Pétijuma rezultati var bGt vértigs ieguldijums
Latvijas energétikas nozares modernizdcija,
stiprinot inovativu tehnologiju ievieSanu un
praktisko lietojumu kritiskas infrastruktdras
parvaldiba.

ieguvusi magistra gradu uznémeéjdarbibas vadiba
(2013). Stradajusi uznémumos, kas specializéjas
inZeniertehniskas infrastruktdras parvaldiba: SIA “Citrus
Solutions", SIA "Tet", AS "Sadales tikls". Patlaban ir AS
"Sadales tikls" attistibas vaditdja.



DOCTORAL THESIS

THE USE OF SMART ROBOTIC SOLUTIONS
IN DATA COLLECTION AND PROCESSING
FOR OPTIMIZING THE MAINTENANCE

OF TECHNICAL DATA IN ENGINEERING
INFRASTRUCTURE SYSTEMS

Faculty of Computer Science, Information
Technology and Energy

Institute of Photonics, Electronics and
Telecommunications

Thesis defended
June 27,2025

Scientific supervisor
Associate Professor Dr. sc. ing. ANNA LITVINENKO

Scientific Novelty

« A new alternative method for technical inspections
has been developed and validated, based on the
collection of RGB and LIDAR data of overhead
infrastructure elements and subsequent data
analysis.

« Functional and non-functional requirements for
data capturing and processing have been developed
and defined, tailored to the specific needs of the
distribution system operator's infrastructure
inspection process.

« A plan for obtaining practical experimental results
to validate the proposed new inspection method
has been developed, based on the defined technical
requirements.

« An experimental test has been performed on
the overhead infrastructure polygons of Latvia's
distribution system operator JSC "Sadales tikls":

Visual assessment of the infrastructure's
technical condition based on the collection and
processing of RGB data.

- Geospatial measurement assessment of the
infrastructure's technical condition based on the
collection and processing of LIDAR data.

+ Detailed recommendations have been developed
and formulated for the integration of the developed
method into the distribution system operator's
technical processes.

«  The research results can provide a valuable
contribution to the modernization of Latvia's
energy sector, strengthening the adoption of
innovative technologies and their practical
application in the management of critical
infrastructure.
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Diana Gauce

RESEARCH INTERESTS

application of remote sensing technologies
in environmental and spatial data analysis;
integration of artificial intelligence (Al) and
machine learning methods in geospatial
information processing; satellite image
classification; object recognition and data
analytics using deep learning algorithms;
development of innovative Al solutions in
remote sensing data interpretation and their
use for sustainable development, climate
change and environmental management
purposes

E-MAIL

dianagauche@gmail.com
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She has worked in companies specialising

in the management of engineering
infrastructure, such as "Citrus Solutions" Ltd,
"Tet" Ltd, and "Sadales tikls" JSC. Currently,
she is the Development Manager at “"Sadales
tikls" JSC.
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Janis Zvirgzdins

ZINATNISKAS INTERESES

aprites ekonomika, zala ekonomika,
ilgtspéjiga attistiba, vides parvaldiba,
pilsétu un regionala ekonomika, energétika
un nekustama Tpasuma parvaldiba

E-PASTS

janis.zvirgzdins_1@rtu.lv

https://doi.org/10.7250/9789934371318

PAR AUTORU

Janis Zvirgzdinsg dzimis 1993. gada 9. jolija
LimbaZos. Ar izcilam sekmém absolvéjis
Baumanu Karla Vilkenes pamatskolu un
Limbazu novada gimnaziju. Rigas Tehniskaja
universitaté (RTU) ieguvis inZenierzinatnu

bakalaura gradu elektrozinatne (2015). 2016.

gada zinasanas par globalo uznéméjdarbibu
papildingjis vasaras skold Dienvidkoreja.

PROMOCIJAS DARBS

APRITES EKONOMIKAS IEVIESANU
LATVIJA IETEKMEJOSO FAKTORU
IETVARS

InZenierekonomikas un vadibas fakultate
Ekonomikas un uznéméjdarbibas institdts

Aizstavets

2024. gada 20. decembri

Zinatniskas vaditajas

profesore Dr. oec. INETA GEIPELE,

asociéta profesore Dr. oec. SANDA LAPUKE

Zinatniska novitate

«  Pirmo reizi Latvija izstradats aprites ekonomikas
koncepta retrospektivas analizes ietvars, identi-
ficéjot aprites ekonomikas koncepta attistibas
periodus: 1) globalo vides problému apzind3ands un
aprites ekonomikas ideologijas periods (1945-1987);
2) aprites ekonomikas konceptualizacijas periods
(1989-2010); 3) aprites ekonomikas validitates pe-
riods (2011- ...).

« ldentificéti un validéti aprites ekonomikas raksturi-
gie elementi, izmantojot kvalitativo kontentanalizi,
bibliometrisko analizi, zinatniskas literatoras analizi
un ekspertu intervijas, kas sniedz ieguldijumu vie-
notas izpratnes veidosand par aprites ekonomikas
konceptu.

+ Veikta visaptverosa aprites ekonomikas Latvija
analize, izmantojot Eiropas Komisijas aprites eko-
nomikas uzraudzibas ietvara indikatorus).

« |zstradats aprites ekonomikas ievieSanu Latvija
ietekméjoso faktoru ietvars aprites ekonomikas
ievieSanas Latvija novértésanai. letvara faktoru
relativd nozimiguma svaru izvértésand izmantotas
analttiska tikla procesa (Analytical Network Process)
un analttiskd hierarhijas procesa (Analytic Hierarchy
Process) metodes.

« Veikta Ricibas plana padrejai uz aprites ekonomiku
2020.-2027. gadam ricibas virzienu prioritizacija
un prioritdro tautsaimniecibas nozaru (péc NACE
klasifikatora) identificédana un novértésana pareja
uz aprites ekonomiku Latvija, ko var izmantot ka
atbalstu Iemumu pienemsanad, kas saistiti ar aprites
ekonomikas ieviesanu Latvija.

RTU ieguvis profesiondlo magistra gradu ekonomika

un ekonomista kvalifikaciju (2018). Ir RTU
InZenierekonomikas un vadibas fakultates pétnieks

un lektors. Piedalijies ES Interreg Europe un Erasmus+
projektu ievieSana.

Vina aizrautibu darbad ar studentiem raksturo Tupaka
Amaru Sakura vardi: "Es nesaku, ka mainiu pasauli, bet
garantéju, ka iedvesmosu pratus, kas mainis pasauli.”



DOCTORAL THESIS

THE FRAMEWORK OF FACTORS
INFLUENCING THE IMPLEMENTATION OF
THE CIRCULAR ECONOMY IN LATVIA

Faculty of Engineering Economics and Management
Economics and Business Institute

Thesis defended
December 20, 2024

Scientific supervisors
Professor Dr. oec. INETA GEIPELE,
Associate Professor Dr. oec. SANDA LAPUKE

Scientific Novelty

« For the first time in Latvia, a framework of the
retrospective analysis of the circular economy
concept has been developed, identifying the periods
of development of the circular economy concept:

1) the period of awareness of global environmental
problems and circular economy ideology (1945-
1987); 2) the period of conceptualization of circular
economy (1989-2010); 3) circular economy validity
period (2011- ...).

«  The characteristic elements of the circular economy
have been identified and validated using qualitative
content analysis, bibliometric analysis, analysis of
scientific literature, and expert interviews, which
contribute to creating a common understanding of
the concept of circular economy.

« A comprehensive analysis of the circular economy
in Latvia has been carried out using the indicators
of the European Commission's Circular Economy
Monitoring Framework.

«  The framework of factors influencing the
implementation of the circular economy in Latvia
has been developed for the assessment of the
implementation of the circular economy in Latvia.
Analytic network process (ANP) and analytic
hierarchy process (AHP) methods were used in the
evaluation of the relative importance weights of the
factors.

« Prioritization of action directions of Action Plan for
the Transition to a Circular Economy for 2020-2027
was carried out, and identification and assessment
of priority economic sectors (according to the
NACE classification) in the transition to the circular
economy in Latvia has been made, which can be
used as support for decision-making related to the
implementation of circular economy in Latvia.

ABOUT THE AUTHOR

Janis Zvirgzdins was born on July 9, 1993, in Limbazi. He
graduated with excellence from Vilkene Primary School
and Limbazi District Gymnasium. He holds a Bachelor's
degree in Electrical Science (2015) from Riga Technical
University. In 2016, he supplemented his knowledge
about aspects of global business at the Global Summer
School in South Korea. He holds a Professional
Master's degree in Economics and the qualification of
Economist (2018). He is a researcher and lecturer at

Janis Zvirgzdins

RESEARCH INTERESTS

circular economy, green economy,
sustainable development, environmental
management, urban and regional
economics, energy, and real estate
management

E-MAIL

janis.zvirgzdins_1@rtu.lv

https://doi.org/10.7250/9789934371325

the Faculty of Engineering Economics and
Management of RTU. He has participated in
the implementation of Interreg Europe and
Erasmus+ EU program projects.

His passion for working with students can be
characterised by Tupac Amaru Shakur's words:
“I'm not saying I'm going to change the world,
but | guarantee that | will spark the brain that
will change the world."

Janis Zvirgzdins
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ZINATNISKAS INTERESES

ienesigd biznesa modela veidosana
digitalizacijas laikmeta

https://doi.org/10.7250/9789934371783

PAR AUTORI

Ludmila Kasperovi¢a dzimusi Riga. Rigas
Politehniskaja institdta (kops 1990 — Rigas
Tehniska universitate; RTU) ieguva augstako
izglttibu ropniecibas un civilas celtniecibas
specialitaté un inZzeniera celtnieka kvalifikaciju
(1987). Turpmaka profesionala pieredze saistita
ar finandu un atsevisku uznéméjdarbibas
procesu vadibu. Rigas Starptautiskda ekonomikas
un biznesa administracijas augstskold ieguva

PROMOCIJAS DARBS

LATVIJAS MAZO UN
MIKROKAPITALSABIEDRIBU

PELNAS PARVALDIBU

IETEKMEJOSO FAKTORU NOVERTEJUMS
DIGITALIZACIJAS LAIKMETA

InZenierekonomikas un vadibas fakultate
Ekonomikas un uznéméjdarbibas institots

Aizstavéts

2025. gada 6. jonija

Zinatniskas vaditajas

profesore Dr. oec. NATALJA LACE,

asociéta profesore Dr. oec. GUNA CIEMLEJA

Zinatniska novitate
Izstradata Latvijas kapitalsabiedribu sabalansétas
finansidlas izaugsmes analizes metodika, kas laus
kontrolét mazo un mikrokapitdalsabiedribas finan-
sialo attistibu.

. ldentificéti faktori, kas ietekmé komercdarbibas
pozitivo finan3u rezultatu digitalizacijas laikmeta.
Faktori sagrupéti un interpretéti, izmantojot bizne-
sa modeli.

+ lzstradata kapitalsabiedribas digitala brieduma
noteiksanas metodika — pasnovértésanas intervi-
jas strukturéta forma un rezultatu novértésanas
metode.

« Atklata mazo un mikrokapitalsabiedribas digitala
brieduma limena kopsakariba ar uznémuma saba-
lanséto finansidlo izaugsmi.

Prakstiska nozime

+ Veiktas analizes rezultata identificéta Latvijas kapi-
talsabiedribu nesabalanséta finansiala izaugsme.

« Identificéti Latvijas mazam un mikrokapitalsabied-
ribam nozimigakie 10 faktori, kas ietekmé komerc-
darbibas pozitivo finansu rezultatu.

«  Novertéta identificéto finansu faktoru, kombinéjot
tos ar nefinandu faktoriem, nozime un to ietekmes
izpausme uz konkrétiem komercdarbibas veidiem:
- pdrdosanas kanalu tieSsaistes vidé ietekme uz

ienémumu palielindsanos;

- graujoso inovaciju ietekme uz informacijas
preces (information goods) attistibu un
ienémumu noturésanu;

- pakalpojumu kvalitates paaugstindsana
un izmaksu samazindsana ar piegades un
komunikacijas tikla digitalizaciju.

profesionalo magistra gradu uznéméjdarbibas

vadiba (2004). Kops 2017. gada darbojas sava
privatuznémuma, sniedzot pakalpojumus, kas saistiti ar
uznémeéjdarbibas finansu kontroli un planosanu, finansu
piesaisti, ka art dazadu procesu digitalizaciju projektos.
Papildus strada akadémiskaja vidg, ir RTU IEVF
Ekonomikas un uznémeéjdarbibas institita pétniece,
docé studiju kursu "Finansu vadiba”.



DOCTORAL THESIS

ASSESSING THE FACTORS INFLUENCING
PROFIT MANAGEMENT OF LATVIAN
SMALL AND MICRO-CAPITAL COMPANIES
IN THE DIGITAL AGE

Faculty of Engineering Economics and Management
Economics and Business Institute

Thesis defended
June 6, 2025

Scientific supervisors
Professor Dr. oec. NATALJA LACE,
Associate Professor Dr. oec. GUNA CIEMLEJA

Scientific Novelty

A method for analysing the balanced financial growth
of Latvian capital companies has been developed,
allowing the financial development of small and micro-
capital companies to be monitored.

The factors that influence the positive financial
performance of a business in the digital age have been
identified. The factors are grouped and interpreted
using a business model.

A method for measuring the digital maturity of a
corporation — a structured form of a self-assessment
interview and a method for evaluating the results, has
been developed.

Small and micro-capital companies' digital maturity is
correlated with their balanced financial growth

Practical Value

« The analysis identifies the unbalanced financial
growth of Latvian capital companies.

+ The Thesis identifies the 10 most important factors
for Latvian small and micro-capital companies that
influence the positive financial performance of their
business.

«  The importance of the identified factors and their
impact on specific business activities is assessed:

- the impact of online sales channels on revenue
growth;

- the impact of disruptive innovation on the
development of information goods and revenue
capture;

- improving service quality and reducing costs
through the digitisation of the delivery and
communication network.

ABOUT THE AUTHOR

Ludmila Kasperovic¢a was born in Riga, Latvia. She
obtained a higher education qualification of a civil
engineer from Riga Politechnic Institute (since 1990 -
Riga Technical University (RTU)) in 1987. Her professional
experience focuses on financial and business process
management. In 2004, she obtained a Professional
Master's degree in Business Administration from

Riga International School of Economics and Business
Administration (RSEBA). Since 2017, she has been

Ludmila Kasperovica

RESEARCH INTERESTS

development of a profitable business model in
the digital age

https://doi.org/10.7250/9789934371790

working in her own private company, providing
services related to financial control and
planning of business, as well as in digitalisation
projects of various processes. Additionally,

she is involved in academic work. She teaches
the "Financial Management" course and is

a researcher at the Economics and Business
Institute of the Faculty of Engineering
Economics and Management of RTU.
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ZINATNISKAS INTERESES
izglitibas joma un zindtnisko pétijumu
metodologija

E-PASTS

elita.spehte@gmail.com

https://doi.org/10.7250/9789934371271

PAR AUTORI

Elita Spehte dzimusi 1973. gada Ventspili.
Liepajas Pedagogiskaja augstskold ieguvusi
pedagogijas bakalaura gradu (1996), Liepdjas
Pedagogijas akadémija pamatizglitibas
skolotdja bakalaura gradu (2005) un
profesiondlo magistra gradu juridisko tekstu

PROMOCIJAS DARBS

REFLEKSIJA - MACIBU STRATEGIJA
SKOLENA SNIEGUMA UZLABOSANAI PEC
ATGRIEZENISKAS SAITES SNIEGSANAS

RTU Liepajas akadémija
Pedagogijas un sociala darba centrs

Aizstavets

2024. gada 11. decembri

Zinatniskais vaditajs

profesors Dr. paed. PAVELS JURS
Zinatniska konsultante

profesore Dr. paed. ALIDA SAMUSEVICA

Zinatniska novitate

+ Noteikti pedagogiskie priekSnosacijumi, kas nodrosi-
na skolénu refleksiju par atgriezenisko saiti macibu
procesa.

« Atklata refleksijas ka macibu stratégija péc at-
griezeniskds saites sniegSanas ietekme uz skolénu
macisanos un snieguma uzlabosanu.

« lzstradats skoléna refleksijas macisands procesa
modelis péc pedagoga atgriezeniskds saites snieg-
Sanas macisands prasmiju pilnveidei.

Praktiskd nozime

+ Sniegts refleksijas un atgriezeniskds saites mijie-
darbibas macibu procesa raksturojums - efektivas
atgriezeniskads saites priekSnosacijumi, lietojuma un
efektivitates priekSnosacijumi.

« Konstatéti pedagogiskie priek$nosacijumi, kas
nodrosina skolénu refleksijas prakses izmantosanu
macibu procesa.

- Pedagogiskaja praksé aprobéts skoléna refleksijas
macisands procesa modelis péc pedagoga atgrieze-
niskds saites sniegSanas macibu procesa pilnveidei.

« Definéta skolénu macisands stratégija — refleksija
péc pedagoga atgriezeniskas saites sanemsanas
macibu procesa.

tulko$and un tulkotdja profesionalo kvalifikaciju
(2015). Stradajusi Ventspils 5. vidusskola un Ventspils
2. pamatskola. Kops 2008. gada ir Ventspils

6. vidusskolas anglu valodas skolotdja. Patlaban ir
Ventspils Augstskolas Doktorantdras skolas vaditaja
un lektore.



DOCTORAL THESIS

REFLECTION - A LEARNING STRATEGY TO
IMPROVE A STUDENT'S PERFORMANCE
AFTER PROVIDING FEEDBACK

RTU Liepaja Academy
Centre of Pedagogy and Social Work

Thesis defended
December 11, 2024

Scientific supervisor

Professor Dr. paed. PAVELS JURS
Scientific consultant

Professor Dr. paed. ALIDA SAMUSEVICA

Scientific Novelty

+ Pedagogical prerequisites that ensure students'
reflection on feedback throughout the learning
process are defined.

+ The effects of reflection as a learning strategy
after providing feedback on student learning and
performance improvement are detected.

+ A model of the student's reflection learning process
after the teacher's feedback for improving learning
skills is developed.

Practical Value

« A description of the interaction between reflection
and feedback in the learning process — prerequisites
for effective feedback and prerequisites for
application and effectiveness - is provided.

« Pedagogical prerequisites that ensure the use of
students' reflection practice in the learning process
have been established.

« In pedagogical practice, the model of the student's
reflection learning process after the teacher's
feedback for improving the learning process has
been approved.

+  The students' learning strategy - reflection after
receiving the teacher's feedback during the learning
process — is defined.

ABOUT THE AUTHOR

Elita Spehte was born in 1973 in Ventspils. She obtained a
Bachelor's degree in Pedagogy from Liepaja Pedagogical
University in 1996, a Bachelor's degree in Primary
Education Teaching from Liepaja Pedagogical Academy
in 2005, and a Professional Master's degree in Legal
Text Translation along with a Professional Qualification

Elita Spehte
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field of education and research
methodology

E-MAIL

elita.spehte@gmail.com
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of a Translator in 2015. She has worked at
Ventspils Secondary School No. 5 and Ventspils
Primary School No. 2. Since 2008, she has
been an English language teacher at Ventspils
Secondary School No. 6 and a lecturer at
Ventspils University of Applied Sciences.
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PROMOCIJAS DARBS

“LENO" MEDIJU MAKSLA UN
“DZILA" ILGTSPEJA

RTU Liepajas akadémija
Humanitaro un madkslas zindtnu centrs

Aizstavets

2025. gada 26. marta
Zinatniska vaditaja
Ph. D. RASA SMITE

Zinatniska novitdte

Darbs veidots ka narativs pétijums, piedavajot auto-

pétijuma procesa un iegdto rezultdatu analizi. Pétijuma
izmantota kvalitativa pétijumu stratégija, kas balstas

Maija Demitere

kvalitativo datu ieguvé un analizé. Izmantotds metodes
ir raditas dazadu nozaru saplUsanas rezultatad, balsti-

tas eksperimentos un makslas praksé. Pétijuma raditos
rezultatus var iedalit vairakas kategorijas.

https://doi.org/10.7250/9789934371585

PAR AUTORI

Maija Demitere ir maksliniece un pétniece,
kuras darbibas centra ir ekologija un ilgtspéja.
Vinas pieeja ir starpdisciplinara, biezi
izmantojot atrds prototipésSanas instrumentus.

Pétijuma rezultats ir procesd balstits makslas darbs
(makslas objekti, artefakti un nemateriali makslas
darbi (darbnicas, meistarklases); pétijuma rezultati
atspogulojami gan instaldcijas izstaZu vietds, gan
ka dokumentacijas.

Pétnieka dienasgramata, foto, video, artefakti,
makslas prakses un publisko notikumu dokumenta-
cijas ir pamats pétijuma izmantoto metozu analizei.
Pétijuma dienasgramata, foto un video dokumenta-
cija ir ne tikai arhivéSanas panémiens, bet ari datu
kopums, kas izmantojams arvien jaunu kopsakaribu
meklédanai, secindjumu definédanai.

Radosa inZenierija un metode “Dari pats” (Do It
Yourself, DIY) pétijuma izmantota ka pieeja eko-
logisko makslas darbu un prototipu veidoSanai un
izstadiSanai publiskas telpds. Pieeja "Dari pats” ka
eksperimentala makslas prakse péta veidosanas ka
pétniecibas potencialu starpnozaru pétijumos.
Postmediju makslas kontekstd raditas makslas ka
pétniecibas metodes — mediju lietojums ir pakartots
makslas darba idejai, nevis mdkslas darbs veidots,
lai eksperimentétu ar noteiktu formu vai materialu.
Makslinieciskas datu vizualizacijas — apésto un izau-
dzéto edienu datu vizualizacijas.

Darba pétits, ka ikdienas prakses var tikt skati-

tas makslas kontekstd, meklgjot jaunus publiskas
prezentdcijas panémienus, kas varétu veidot art
ilgtermina parmainas sabiedriba.

M. Demitere savieno konceptudlu un filozofisku darbu,
lai raditu makslas darbus un objektus publiska telpa,
informejot skatitajus par dazadam ekologijas témam,
Tpasi partiku, resursiem un atkritumiem.



DOCTORAL THESIS

"SLOW" MEDIA ART AND "DEEP"
SUSTAINABILITY

RTU Liepaja Academy
Centre of Humanities and Arts

Thesis defended
March 26, 2025

Scientific supervisor
PhD RASA SMITE

Scientific Novelty

The Thesis is structured as narrative research,

offering an autoethnographic analysis of the research
process and results. The study employs a qualitative
research methodology based on the collection and
analysis of qualitative data. The methods used are the
result of a synthesis of various disciplines based on
experimentation and artistic practice. The results of
the research can be described in several categories:

+  The outcome of the research is a process-based
artwork (art objects, artefacts and immaterial
artworks (workshops, masterclasses)) — the results
of the research are reflected in installations in
exhibition spaces and as documentation.

« The research diary, photographs, videos, artefacts,
and documentation of artistic practices and
public events serve as a basis for the analysis of
the methods used in the research. The research
diary, photo and video documentation are not only
an archival technique but also a set of data that
can be used to find new relationships and draw
conclusions.

« Creative engineering and do-it-yourself (DIY)
have been used in the research as an approach to
creating and exhibiting ecological artworks and
prototypes in public spaces. The DIY approach as an
experimental artistic practice explores the potential
of making research an interdisciplinary research.

+ Post-media art has introduced art-as-research
methods - the use of media is conditional on the
idea of the artwork rather than the artwork being
created to experiment with a particular form or
material.

» Artistic data visualisations - visualisations of the
food eaten and grown.

«  The work explores how everyday practices can be
seen in the context of art — looking for new ways of
public presentation that could also create long-
term social change.

ABOUT THE AUTHOR

Maija Demitere is an artist and researcher focused

on ecology and sustainability. Her approach is
interdisciplinary, often using rapid prototyping tools.
Demitere combines conceptual and philosophical work

Maija Demitere

https://doi.org/10.7250/9789934371592

to create artworks and objects in public spaces,
informing viewers about various ecological
issues, particularly those related to food,
resources, and waste.

Maija Demitere
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ZINATNISKAS INTERESES

transmediald dzeja, audiovizualad maksla

https://doi.org/10.7250/9789934371561

PAR AUTORI

Elina Veira dzimusi 1981. gada Rigad. Vidzemes
Augstskola ieguvusi bakalaura gradu biznesa
vadiba (2007), Latvijas Kultdras akadémija -
magistra gradu makslas (audiovizuald maksla:
filmu rezija un producésana; 2016). No 2000.
[idz 2002. gadam studéjusi Betanijas Luteranu

PROMOCIJAS DARBS

DZEJAS IESPIEDVERSIJAS
TRANSMEDIALAIS PAPLASINAJUMS

RTU Liepajas akadémija
Humanitaro un madkslas zindtnu centrs

Aizstavets

2025. gada 26. marta

Zinatniska vaditaja

asociéta profesore Dr. philol. ILVA SKULTE

Zindatniska novitate

Gan 81 darba praktiska, gan kontekstuala pétijuma
dala ir bGtisks pienesums dzejas un transmedidlas dze-
jas pétniecibas lauka. Tas piedava praktiskus risingju-
mus dzejniekiem, mediju maksliniekiem, izglitibas noza-
ré straddajosajiem, literatdras kritikiem, teorétikiem, ka
ari ierosina turpmako diskusiju par radosajiem proce-
siem, dzejas reprezentdcijas, uztveres jautdjumiem un
digitalas dzejas tipologiju jeb klasificésanu.

Diskusijai par nianséto noskirumu - digitalad maksla un
digitala dzeja - tiek piedavats jauns skatijums — ap-
Saubita lidzveértiga drukatds dzejas literara snieguma
iespéjamiba digitala dzejoll bez sakotnéjas poétiska
impulsa teksta interpretadcijas.

Pétijumu var izmantot ari pedagogiskaja praksé, pada-
rot dzejas saturu pieejamadku jaundkajam paaudzém,
un to var lietot, lai dzejai piesaistitu ari plasaku audi-
toriju. Tas var veicindt ari dzejnieku un dazadu jomu
ekspertu (programmeétaju, filmu veidotaju, mdziku,
multimediju makslinieku) sadarbibu.

koledza ASV (iegUts Associate of Arts grads). No 2019.
[idz 2024. gadam straddjusi Liepdjas Universitateg,
ienemot lektores amatu. Divu dzejas krajumu autore,
vairaku kinofilmu rezZisore, scendrija autore, montdzas
rezisore.
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Both the practical and contextual research parts of
the Thesis are a significant contribution to the field of
poetry and transmedia poetry research.

The research seeks to offer practical guidelines to
future poets and new media artists and the means
for academics and scholars to further the intellectual
discourse around the issues of poetic creation, repre-
sentation, and perception, as well as a typology or the
classification of digital poetry.

The discussion regarding the nuanced distinction
between poetic digital art and digital poetry is also
revisited from a different perspective: the possibility of
achieving a comparable level of literariness a text-ba-
sed poem can accommodate in a digital poem without
the initial reliance on text-based interpretation.

The research can also be applied in teaching practices,
making poetic content more accessible to younger
generations, and it can be used to enhance the attrac-
tion of poetry to audiences. Potentially, it would also
encourage cooperation between poets and experts
representing various fields (programmers, filmmakers,
musicians, multimedia artists).

ABOUT THE AUTHOR

Elina Veira was born in Riga in 1981. She obtained

her Bachelor's degree in Business Administration from
Vidzeme University of Applied Sciences in 2007 and
her Master's degree in Arts (Audiovisual Art: Film
Directing and Production) from the Latvian Academy
of Culture in 2016. From 2000 to 2002, Elina Veira
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studied at Bethany Lutheran College in the
USA, where she obtained an Associate of Arts
degree. She has worked as a lecturer at Liepdja
University from 2019 to 2024. Elina Veira is the
author of two poetry collections and director,
scriptwriter, and editor of numerous films.
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PAR AUTORU

Docents Aigars Ceplitis ir Biznesa, makslas

un tehnologiju augstskolas RISEBA Mediju un
radoso tehnologiju fakultates dekans. Ving

ir art administrativais direktors pétniecibas
grupai, kas specializéjas imersivajos medijos
un maksligaja intelekta. Aigars Ceplitis ir
aktivs Eiropas Naratologijas tikla biedrs un
pétnieks stastijumu tipologija 360° 3D sfériska
kinematografa formatam.

PROMOCIJAS DARBS

RIZOMATISKA NARATOLOGIJA 360 GRADU
STEREOSKOPISKAJA SFERISKAJA KINO

RTU Liepajas akadémija
Humanitaro un madkslas zindtnu centrs

Aizstavets

2025. gada 27. marta

Zinatniskie vaditgji

docents Ph. D. CHRISTOPHER HALESS,
docents Ph. D. NIGEL NEWBUTT

Zinatniska novitate
Promocijas darba unikdlos aspektus var apkopot vaira-
kos apgalvojumos.

« Darba izvirzita novatoriska teorija par narativa
procesiem dramatiskas konstrukcijas veidosana
stereoskopiskaja 360° sfériskaja kino naratologijas
konteksta. Padzilinati pétita ne tikai naratologiska
struktOra imersivos medijos, bet ari veidi, ka $is spe-
cifiskas strukttras afekté mUsu uztveri un padzilina
neiroviscerdlds imersijas limeni.

« Darba izstrades gaitd izveidots strukturéts 3DSC
narativais kods un narativas tipologijas kopums.

+  Promocijas darbs ir unikals ar savu metodologijas
lietojumu, izmantojot konstruktivistiskas pamato-
tas teorijas (CGT) pétniecibas metodi, lai raditu un
parbauditu topologiskas kategorijas transmedialo
konceptu ietvaros, kur naratologija darbojas ka
zindtniskas jomas pamats Saja metodé.

« Darbs ir origindls ar tas ambisonisko narativo pro-
cesu formalizéSanu ambisoniskaja skanas dizaina
ka "audionaratologijas” apakskopa.

+  Promocijas darbs ir ambiciozs mégingjums de-
monstrét naratologijas zinatnes potencialu “jauno
imersivo vektoru" platformas.

Ving ieguvis makslas magistra gradu kinorezija
Kalifornijas Makslas institdota (ASV) un bakalaura
gradu makslas vésturé Lorensa Universitate

(ASV). Tapat vins ir studgjis tedtra reziju Depaula
Universitates Teatra skola (agrak pazistama ka
Gudmana Dramas skola). Pateicoties savai pieredzei,
vins turpina integrét anglosaksu tedtra tradiciju
RISEBA filmu un multimediju rezijas programmas
pamatapmaciba.
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The unique aspects of the Thesis can be summed up in
the following:

« The Thesis puts forth a pioneering theory on the
narrative processes of dramatic construction in
360° stereoscopic spherical cinema within the
context of narratology. This theory delves into not
only the narratological structures but also the ways
in which they shape our perception and enhance the
depth of neuro-visceral immersion.

« This Thesis outlines a structured set of narrative
codes and narrative typology in 360° stereoscopic
spherical environments.

« The Thesis is unique in its use of methodology,
as the constructivist grounded theory (CGT)
research method is used to produce and verify the
topological categories within the framework of
transmedial concepts where narratology acts as the
backbone of the scientific domain in this approach.

+  The Thesis is original in its formalizing of the
ambisonic narrative processes in ambisonic sound
design as a subset of audionarratology.

« The Thesis is a pioneer endeavor to advance
narratology as a science into the sphere of
immersive technologies.

ABOUT THE AUTHOR

Assistant Professor Aigars Ceplitis is the Dean of the
Faculty of Media and Creative Technologies at RISEBA
University of Applied Sciences. An active member of
the European Narratology Network, he is a researcher
in production strategies with a focus on narrative
typologies in 360° 3D spherical cinema. He is also the
administrative director for a research team specializing
in immersive media and Artificial Intelligence.

He holds an M.F.A. in Film from the California Institute
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of the Arts and a B.A. in Art History from
Lawrence University. He has also studied
theatre directing at The Theatre School at
DePaul University (formerly known as the
Goodman School of Drama). Through his
background, he continues to incorporate the
Anglo-Saxon theatrical tradition into the core
training of RISEBA's film and multimedia
directing major.
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