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SUPERVISOR’S REVIEW
on the progress of dissertation preparation and the implementation of the
individual research and study plan of PhD candidate Yaryna Zhdanova

Yaryna Zhdanova began her studies at the University of Vic - Central University
of Catalonia (UVic-UCC) in 2022 through the "Science for Ukraine" program. This
program facilitated her research collaboration at the BETA Technological Center as
part of the cooperation agreement for the joint supervision of a doctoral thesis, signed
with Kyiv National University of Construction and Architecture (KNUCA) on the 7th
of June 2022 in Vic. Her dissertation, titled "drchitectural and Space-Planning Design
of Vertical Plant Farms," addresses highly relevant and contemporary issues in
sustainable architecture and environmental technology. It reflects global challenges
related to food security, urbanization, climate change, and resource scarcity.

As Yaryna’s scientific supervisor at UVic-UCC, I would like to provide my
evaluation of her progress and achievements, with particular emphasis on the outcomes
of our part of the research. Section 3 of the thesis was developed under the guidance
and support of the BETA TC. The subject of this part of the dissertation was
thoughtfully chosen in alignment with BETA’s specialization in environmental
technologies, sustainability accouniing, sustainable food systems, and the circular
bioeconomy. Together with Yarynea, we cxpivred ways to contribute meaningfully to
the research’s architectural focus (roun: the perspective of environmental technologies.
After considering various approaches, we decided on a methodology centered on
optimizing vertical farm production fiows. This choice complements the architectural
emphasis of her research by addressing the critical gaps in sustainability that were
identified in Section 1 of the dissertation.

This focus on production flows allowed Yaryna to structure her research into a
systematic investigation of key resources: energy, water, nutrients, and carbon dioxide.
She conducted an extensive literature and data assessment to understand how these
flows interact and to define key related circular strategies. Yaryna evaluated and
compared these flows using environmental and economic metrics, identifying the most
valuable strategies for resource recovery and substitution. Beyond analyzing individual
flows, she also explored their interconnections with architectural parameters, linking
these outcomes to the subsequent Section 4 of the thesis.

The overall novelty of the dissertation lies in its development of an
interdisciplinary framework for integrating sustainability into the architectural and
functional design of vertical farms. It provides a methodology for assessing and
implementing diverse environmental technologies aimed at optimizing the use of
energy, water, nutrients, and CO; in vertical farming production. These results present
a novel systemic framework that moves beyond isolated case studies, which have
already been extensively published in the field.

The practical applications of the results are particularly valuable for developers
and agricultural businesses seeking to reduce operational costs while meeting
sustainability goals. The work provides a wide range of strategies for resource
recovery, recycling, and energy optimization, along with considerations for their
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efficiency and practical implementation. The research supports the development of
cutting-edge, eco-efficient agricultural models that align with market trends, European
objectives, and regulatory demands for sustainable innovation. Together with the
overall results of the dissertation, these findings can serve as a reference for the
development of policies and regulatory frameworks for vertical farms.

During the development of her doctoral thesis, Yaryna has been self-motivated,
proactive, organized, and efficient. She has demonstrated a keen interest in acquiring
knowledge, tackling new challenges, and improving both her skills and the quality of
her research. The progress Yaryna has achieved during her research is highly
satisfactory.

The candidate has made excellent use of the training activities she has
undertaken. These activities have enabled her to acquire transversal skills that enhance
the efficiency of her research development, including:

e Attending workshops on research methodologies, academic writing, career
development, and knowledge transfer facilitated by UVic-UCC in the total
amount of 90.5 academic hours;

e Participating in the UVIC-UCC “Thesis Competition in 4 Minutes” event,
showcasing her ability to communicate complex ideas in an easy-to-follow
way;

e Engaging in seminars and coniferences focused on tools for building
sustainability assessments,

The results of her research have bean dicseiinated through several publications,

conference presentations, and PhD comipeticions.

The doctoral candidate has satistactorily fulfilled the established Research and
Training Plan during the study period of 2022/23-2024/25 academic years at the UVic-
UCC doctoral program ‘Experimental Sciences and Technologies’, Research Line 3 -
Biodiversity, Ecology, and Environment.

The dissertation “Architectural and Space-Planning Design of Vertical Plant
Farms” by Yaryna Zhdanova is a completed independent scientific study that, in terms
of the scope of research, its scientific and practical value, meets the requirements for a
qualification work for the award of a Doctor of UVic-UCC under the doctoral
programme in Experimental Sciences and Technology regulated by Spanish Royal

Decree 99/2011.

Scientific supervisor,
PhD in Hydrology and Water Resources Management,
Head of the Sustainability Accounting and Optimization unit at BETA TC

Jorge Senan Salinas

Firmado por SENAN SALINAS, JORGE (FIRMA) el dia
08/01/2025 con un certificado emitido por AC DNIE 004
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Biopisnomanivra, exonoris, YHIBEPCHUTET Ml CTA BIK
CKONOTiUHE T2 Xaprosi Texnonorit LEHTPAJIDI IMA YHIBEPCUTET
KATAJIOHIT

BIAI'YK HAYKOBOI'O KEPIBHHUKA
PO UPOICE HIATOTOBKIT JACepTaii Ta BHKOUAIIS iIIMBILYyAJILIIOro 11any
naykono-aocaianoi poéorn kamjauaara nayk Aanosoi Spunn

Slpuna Xpanosa posnovana masuanms B Yuisepeuteri micta Bik - Ilentpansnomy
yHisepeuteri Kartanonii (UVic-UCC) y 2022 poui 3a nporpamoro «Hayka jna Ykpaiuuy. 1z
nporpama nocnpusia i jocnignuupkiit podori B Texunonoriunomy nentpi BETA B pamxax-
ZIOTOBOPY IpO CIIBIPAIIO MO0 CHUILHOrO KypaTopeTBa Hajl JOKTOPCHLKOIO JIMCepTalli€elo, |
nignucanoro 3 KniBchbKuM HalioHaIBHUM yHiBepcHTeToM OyniBHUITBA i apxiTekTypu (KHYBA)
07 uepsHs 2022 poky y M. Bix. Ii nuceprauis na remy «Apximexmypuo-naanysanoia opzanizayis
8CPMUKANLHUX POCTUHHUYLKUX 20cno0apcme» TIpHcBAYcHa HaJ3BHYAilo akTyanbHEUM Ta
Cy4acHAM IMUTAHHAM Y Taly3i cTanoi apXiTeKTypH Ta EKOJIOTIYHMX TeXHOJOriH. Bona Bino6pakae
rnobanbHi BHKINKH, TIOB'S3aHi 3 POJOBONLYO0I0 Oesnekoro, ypbanizaliecio, 3MiHoI0 KiiMaTy Ta
nediuroM pecypceis.

Sk HaykoBHif kepiBHUK SIpuHH B YHiBepcuTeTi MicTa BiK, s XOTIB OH MOAiNHTHCS CBOEIO
OLIHKOIO 11 YCHiXiB Ta JOCATHEHb, 0COOJHMBO HAroJIOCHBIIM HA pe3yJibTaraX Haloi 4aCTHHH
nocmipkenns. Posnin 3 mqucepranii Oys Hanucanuif i kepisuunTeoM Ta 3a cupusinas TL] BETA.
Tema niel yacTuHM guceprauii Oyya peresibHO nMifibpana BixmoBiaHo o cnenianizauii BETA B
rajyy3i eKOJIOTIYHHMX TEXHOJIOTiH, 00JiKy cTajJoro pO3BUTKY, CTAJIMX XapuyoBHX CHCTEM Ta
nupKyasipHoi GiockoHoMiku. CrinbHO 3 SIpHHOI0 MM HOCHTIPKYBAJIM CIIOCOOHM, SIKi JOIIOMOXKYTh
3poOHTH BaroMuil BHECOK B apXiTEKTypHHH aclEKT NOCTIMIKEHHSA 3 TOYKH 30py E€KOJIOrIYHHX
TexHoJoriit. Po3ryisiHyBIIM pi3Hi 1iZAXOAH, MM 3YHMHHIIMCS Ha METOJOJIOrIT, 30cepe/DKeHid Ha
ONTHMI3alll BEpPTHKAILHUX BHPOOHHYHX IOTOKIB (epMepchbKuX rocmoaapers. Lle pilueHHs
JIOTIOBHIOE apXiTEKTYpHHIl akuUeHT il JOCIiKCHHS, YCYBAIOYH KPUTHYHI IIPOraJIMHH Y CTAIOMY
PO3BHUTKY, siKi 6y okpecieni y Po3pini 1 nucepranii.

Came Taka ypara JO0 BHpPOOHHYHX IOTOKIB J03BOJIMJIA SIpHHI CTPYKTypyBaTH CBOE
OOCHIKEHHS HAa CHCTEMAaTHYHE BHBYEHHsS KIIOYOBHX pecypciB: eHeprii, BOIM, IOXHBHHX
PEYOBHH Ta BYIJICKHCJIOrO rasy. Bona nposeiia oOumpiii ananisz jgitepaTypu Ta AamHX 3auls
pO3yMiHHS TOTO, K Ili IOTOKH B3a€MOIIOTh, Ta BU3HAYCHHS KJIIOYOBUX CTpPATCrill IUPKYIAPHOIO
pO3BHTKY. SIpHHA OLliHUIIA TA MOPIBHSAIA I[i MOTOKH 32 IONIOMOTOI0 CKOJIOIIYIHX Ta CKOHOMIYHHX
MOKA3HHUKIB, a TAKO)X BM3HAYM/I4 HaNLiHHIWI crparerii BiXHOBJICHHS Ta 3aMillIEHHS PECypCiB.
OxkpiM aHaJi3y OKPEMHX II0TOKIB, BOHA TAKOXK JOCIIIHIA IXHil B3aEMO3B'SI30K 3 apXITEKTYyPHUMHU
napaMeTpaMH, a TAKOX MOB's3aia 1i pesyasTati 3 PosninoM 4 nuceprarii.

HaykoBa HoBu3na juceprauii mosisrae B po3poOIi MDKIMCIHIUIIHAPHOI KOHIIEHIT
iHTerpauii CcTajgoro posBMTKY B apXiTCKTYpHO-(YHKIIOHAIbHY Opraimi3alliio BCPTHKAIBHHX
rocroiapctB. Bona mpomoHye METOMOJIOTIIO ISl OLUNKM Ta BIIPOBAJDKCIA PI3HOMAHITHHX
€KOJIOTIYHUX TEXHOJOTiH, CIpPAMOBAHMX Ha OITHMI3alil0 BUKOPUCTAIls CHEPrii, BOJH,
II0XKHBHUX PEYOBHH Ta BYIJIEKHCIIOrO Ta3y Y BEPTHKAILHOMY IOCIIOAAPCHKOMY BUPOOHHITBI. LIi
Pe3yJbTaTH CTAHOBJATL HOBY CHCTEMIY KOHLCHIHIO, SKa BHXOJMTL 33 PAMKH i30]IOBAHHMX
TEMaTHYHHX JIOCHIiJRKEHD, AKi Bae Oy Heojopasoso oryOnikosani B 1ii rajysi.

[IpakThune 3actocyBamis pe3yNbTaTiB € OCOONMBO IIHHHM JUls JACBCIONCPIB Ta
CiﬂLCBKOI‘OCIIOI{&pCLKHX NiIPHEMCTB, SIKi IIparHyTh 3MCHIUHTH OlICpallifiiii BUTpaTH, I0CATralou
TIpH LBOMY el crajioro po3BUTKy. Y po6o11 PCACTABJICHO IHPOKHH Lll%t[ﬁ'({r reriii
BIZIHOBJICHHA pecypcis, HepepoOKH Ta onTHMI3auil eHeprocroXuBamus, a ) ftm Mipkyﬁﬁ‘jmﬂ
moJo ix edexrusuocti Ta npaxrudiol peanizauii. Jocuijpkenus cupusie
€KOJIOTiuHOo e(peKTHBHUX CIILCHKOTOCHOAaPChKHX MOJCIICH, K1 BIUIIOBI AL
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Biopisnomauires, exosoris, YHIBEPCHTET MICTA BIK
exonoriuni Ta Xapuoni rexnonorii HEHTPAJIDI IUW YHIBEPCUTET
KATAJIOHIT

TCHJICHILIAM, €BPONEIiCHKNM ILJIAM Ta PeryJIATOPHHM BUMOTaM 1100 CTainx innopaiiil. Pazom i3
3QrAILHIMH  Pe3yJIbTaTaMu Jiucepraiii 1t BUCHOBKH MOXKYThL CIIYryBaTH OpPICHTHPOM JUId
po3poOKH NMONITHKH Ta HOPMATHBHO-TIPABOBOT 6a3u JUlst BCPTHKAJILIKX rOCIO/@pCTB.

[Mix uac wnanucanns Jaokropebkoi jwMceprauii  Spumna  6ynma  1iIECHpAMOBaHOIO,
NPOAKTHBHOIO, OPraHi3oBaHOI0 Ta NpalboBHTOI0. BoHa mposBHiia BEIMKY 3allikaB/CHICThH Yy
3100y TTi HOBUX 3HAHB, BUPILICHHI HOBUX 3aBJANb Ta BAOCKOHAICHHI SK CBOIX HaBHYOK, TaK i
SKOCTI CBOIX JOCHi/DKeHb. SIpuHa JocAria 3MAYHUX YCHiXiB Yy CBOEMY JIOCHIJKCHHI, IO
3aCNyrOBY€E Ha BUCOKY OILiHKY.

Bona BifMilHO ckopucTanacs 3HaHHAMH, OTPMMAMMH I1iJ{ Yac HaBYaILIHX KypciB. BoHu
JOTIOMOITH it HaGyTH HACKPI3MHX HABMYOK, SKi HiJBULIYIOTH CPCKIMBIICTL 1i HAYKOBHX
JOCIHIJKCHB, a caMe:

e Binsinysara ceminapu 3 METOZOJIOIT JOCIIUKCHb, aKaIeMidHOro MHCHEMA,
Kap'epHOro PO3BHTKY Ta Iepejadi 3manb, Ski OyJm opranizopani YHiIBEPCHTETOM
micrta Bik, 3aransuum o6csirom 90,5 akageMidHUX FOQHH;

¢ DBpana yuacts y 3axoai YHiBepcutery Micta Bik «Konkype Te3 3a 4 XBHIHHHY,
IIPOCMOHCTpPYBaBIIH CBOE BMIiHIIs JOHOCHTH CKIaNHi ifel y mpocriii Ta 3posyminii
topmi;

e Binsinysana ceminapu Ta xoHgepeHuii, mpucBsyeHi 3acobaM MoOYIOBH OLIHOK
CTaJIOr0 PO3BHTKY. ‘

PesynpTatd il mociipkens OGyid ONPUITIOIHEHI 33 JOIOMOIOIO JCKIIbKOX MyOiKamiid,
npe3eHTaliil Ha KOH(EepeHIisX Ta IHIIHX 3aX0/laX Ha 3100yTTs HayKOBOIO CTyNCHs KaHAuaaTa
HayK.

JIOKTOpaHTKa 3aJ0BiJEHO BHKOHAJA BCTAHOBJCHHI IUIaH HAyKOBO-IOCHIAHOI Ta
HaByaIbHOI poboTH 3a nepiox Hasdanus y 2022/23-2024/25 naB4albHHX pOKax 3a IpoOrpamMoro
JIOKTOpaHTYpH YHiBepcuteTy Micta Bik «EKCIepUMCHTQIBHI HAYKH Ta TEXHOIOrii»,
JOCIIAHUIBKA raly3b 3 - biopisnomaniTrsi, eKoJIoris Ta HaBKOJIHIIHE CCPCIIOBUIIIC.

Hucepranis Spunn XXnanoBol «Apximexmypno-nianyéanoha opeanizayis 6epmuKkaibHux
POCTUHHUYbKUX aocnoc)apcme» € 3aBCpHICHUM He3aJICXKHHM HayKOBHM HOCJIilDKCHHﬂM, K€ 3a
CBOIM 00CSAroM, HAyKOBOIO Ta IPAKTHYHOIO LIHHICTIO BiAIOBiZjae BUMOraM 10 Kpamidikamniinol
pobGoTh Ha 3700yTTs HAyKOBOrO CrymeHs Jokropa YuisepcureTy Mmicta Bik 3a mporpamoro
JIOKTOPaHTYpH B raiy3i EKCepMMEHTANIBHHX HayK Ta TEXHOJIOTiH, 110 perjiaMenTyeThes
KoponiscskuMm jexperom Icmanii 99/2011.

HaykoBuii kepiBHHK,
Kanmupuat Hayk 3 riipoJiorii Ta yipasiiHHs BOJHHMH PECYpCaMH,
KepiBuuk Bigauiny obuiky ta ontumizanii crajoro po3surky TI[ BETA

Xopxe Cenan Cajinac

Mianucas CEHAH CAJIIHAC, XOPXE (TIAIMKHC)
08.01.2025 p. 3i cBinoursom, Buaanim AC DNIE 004
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