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IMPOEKTHBIN DKCIIEPUMEHT

C COJIHEYHOM YHEPTETUKOM

ITPU PABPABOTKE 25-9TAKHOI'O
KUJIOTO KOMILIEKCA

JJISI KPBIMCKOTI'O PATOHA T'OPOJA
CEBACTOIIOJIb

Annomayusn. PaccMOTpeHBI BONPOCHI dHEProdd-
(hEeKTUBHOCTH, BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHU U
9KoJIOTUH. OHEprodpdeKTnBHOCT, B  TIPaIaHCKOM
CTPOMTENBCTBE IPEACTaBIeHa Kak cepa, Mo3BOJISIOIas
C03/1aBaTh IPOCKTHBIE PEIICHHUS Ha OCHOBE PUMEHEHUS
BO300HOBJISIEMBIX HMCTOYHHKOB JHEPrUH, B YacCTHOCTH
¢doroanexTpruueckux 3neMenToB (PI), u 3¢ pexTHBHOTO
HCIIONIB30BAHUS JJICKTPOIHEPTHH Ha 00BeKTe. Paccmort-
PEHBI TaHHBIE NMPOEKTHOTO JKCIIEPUMEHTA C BBHICOTHBIM
KWIBIM KomruiekcoM B T. CeBactomonb. [IpuBeneHBI
MPOEKTHBIE PacyeThl W CpPaBHEHHE BAapHAHTOB IIPOEKT-
HbIX pELIEHUH IO MCHOJIb30BaHUIO MOJydyeHHOH PO
SHEPrHU JUIs OCBEIICHUS MOJ3EMHON aBTOCTOSIHKU JKH-
JIOTO BBICOTHOT'O KOMIUIEKCa. Pe3ynbTaThl MPOEKTHOI'O
9KCIEPUMEHTA MO3BOJISIOT Ha HAYaJbHOM JTare Mccie-
JI0BaTh 3aKOHOMEPHOCTH I'PaJlOCTPOUTENIBHBIX YCIOBUN
U KOJIMYECTBO BBIPAOATHIBAEMOIl DHEPrHUH 3a CYET MO-
BepxHOCTel 37aHus. Takum oOpazoM, MpeacTaBIeHHYIO
KOHIICTIIIHIO W MPOCKTHBIH 3KCIIEPUMEHT MOXKHO CYUTATh
HE TOJBHKO APXHTEKTYPHO-KOHCTPYKTHBHBIM, a TaKKe
TPalOCTPOUTEIHHBIM HCCICIOBaHHEM. B mepcrekTuBe
ucronb3oBanne @D kak OOIUIIOBOYHBIX KOHCTPYKITHHA
MOXKET M3MEHHUTHh HYHEPTETHYCCKHE XapaKTCPUCTUKH 3a-
CTPOHKH TIpH Tepexoje Ha NPOMBINUICHHBIA YPOBEHB
BHEJIPEHUS] TEXHOJIOTHU. DTO JaeT BO3MOXKHOCTH pac-
CMaTpHUBATh MEPCIEKTUBBI POCTA TOPOJCKOH 3aCTPOUKH
U yiay4dymarb J3KOHOMHUKY CTPOUTECIBCTBA 3aTPAaTHBIX
00bekToB. OTHAKO MOCTEAYIONINE MPOEKTHBIE dKCIIEPHU-
MEHTHI JTOJDKHBI OBITH OCHOBAHBI B OONBITMHCTBE CITyda-
€B Ha JIPYTUX THIAX 3aCTPONKU U MpHU NpuMeHeHUH DD
Ha Kpblax M Qacagax y4NTHIBaTh BETPOBBIC BO3ICH-
CTBHSL U a3pOJMHAMUYECKIE TI0KA3aTeNIN 3AaHUM.

Knrouesvie cnosa: 3HeprodhPexKTUBHOCTD, BO3-
0oOHOBIIIEeMBbIe HCTOYHUKU dHepruw, BUD, ¢ortosrnek-
TPUYECKHE OJJIEMEHTBI, BBICOTHBIM IKHUJIOH KOMILIEKC,
BETPOBBIC BO3/ICHCTBHUS, adPOIMHAMUKA
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Pemenne coBpeMeHHBIX MPOOJIEM 3KOJIOTHH
TpeOyeT BHEIPEHUS HOBBIX IMOJIXOJOB B apXUTEK-
TYPHO-KOHCTPYKTUBHOM MPOEKTUPOBAHUHU C yue-
TOM HOBBIX TE€XHOJIOTHII BO30OHOBISIEMBIX HCTOY-
HukoB sHeprun (BUD) [1]. Ocoboe MecTto cpemu
BUD 3anumaer conHevyHas SHEprusi Kak Haubosee
3 PEeKTUBHBIA U OCTYIMHBIH METO. TeXHOJIOTHuu
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DESIGN EXPERIMENT WITH SOLAR
ENERGY IN THE ELABORATION

OF 25-STOREY RESIDENTIAL
COMPLEX FOR THE CRIMEA DISTRICT
OF THE SEVASTOPOL CITY

Abstract. The scientific project examines the is-
sues of energy efficiency, renewable energy sources, as
well as ecology. In today's world the ecological issues are
more current than ever. Some of them are ozone holes,
disappearance of many species of animals and plants,
exhaustible fuel reserves. Ecology is a huge problem of
our civilization, which may be solved by paying more
attention to energy efficiency in the process of urban de-
velopment. In the implementation of energy efficiency
experiments it is necessary to involve the efforts of scien-
tists, politicians, non-governmental organizations, but
first and foremost — of inventors, architects and design-
ers. Energy efficiency in civil construction is presented in
the article as an area allowing us to find design solutions
basing on renewable energy sources, in particular photo-
cell energy. Project experiment data on a residential high-
rise complex in the city of Sevastopol is considered. The
author presents design calculations and the comparison of
the variants of design decisions on the use of photovoltaic
cells producing energy to illuminate the underground car
park of a residential high-rise complex. In the future, the
use of photovoltaic cells as cladding structures may
change the energy characteristics of buildings in case of
transition to production scale implementation of the tech-
nology. This makes it possible to consider the prospects
of urban development growth and improvement of the
economy of the construction of expensive facilities.
However, subsequent design experiments should be based
mostly on other types of facilities and should take into
account the impact of wind and aerodynamic perfor-
mance of buildings in case of application of photovoltaic
cells on roofs and facades. The results of the design ex-
periment allow initially investigating the regularities of
urban conditions and the amount of energy produced by
building surfaces. Thus, the provided concept and the
design experiment can be considered not only architec-
tural and structural but also urban planning study.

Key words: energy efficiency, renewable energy
sources, RES, photovoltaic cells, high-rise residential
complex, wind effects, aerodynamics
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Solution of modern ecology problems
requires implementation of new approaches
in architectural and construction design
with account for new technologies of re-
newable energy sources (RES) [1]. Solar
energy holds a specific place among RES
as a most efficient and available method.
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¢dorosnexkTpuyeckux snemMeHToB (PD) Ha ocHOBe
KPEMHHSI MMEIOT YK€ 3HAUUTEIbHYI0 HCTOPHIO
MPUMEHEHUs, UX paboTa MOJIOKHUTEIBHO OIICHUBA-
eTcsa B apxuTekTypHou ¢usmuke [2]. Kpome Toro,
WX TPUMEHEHUE CTal0 yXE€ OOBEKTOM pa3BUTHS
MPOMBILIUICHHOTO JU3aifHa MpU pa3MEUICHUU Ha
dacagax M KphIIIax TPAKIAHCKUX U MPOMBIIIJICH-
HbIX 31aHui [3]. CaeayeT OTMETHUTh, YTO MO JKC-
MEePTHBIM OIICHKAaM /Il TIOJHOTO OOeCredYeHHs
COJIHEYHOM PHEpPruei BCEro 3eMHOTO Iapa MmoTpe-
60Bajoch OBl MOCTPOUTH BCETO OJHY COJIHEUHYIO
AJIEKTPOCTAHILINIO, OOIIas IUIOHIaAb COJHEYHBIX
Oarapeli koTopol OymeT COCTaBJISATh  JIHUIIb
66 Thic. kM2, Ha TIEPBBIA B3TJIAJ, 9TO OYEHb 0O0JIb-
10€ YUCJI0, HO B PEaJTbHOCTU OTHOCHUTEIBHO IIJIO-
IaJu TUIaHEeThl, Takas 3JIEKTPOCTAHIUs COIOCTa-
BMMa 10 pa3MepamMu ¢ miomaasio octposa llpu-
Jlanka (puc. 1) [4].

Puc. 1. Pa3smep octpoBa Illlpu Jlanka OTHOCHTEIHHO
pa3MepoB 3eMHOT0 mapa

[lepBast ¢poTORNIEKTPOCTAHIIUSA, B OCHOBY KO-
TOpOH OBLIO TOJIOKEHO HCIOJIb30BAHUE TOHKHX
KpPEMHHEBBIX IUIACTHH, MOsBWIAach eme B 1883 r.
Tem He MeHee COJIHEYHas SHEPreTHKa J0 CUX MOop
BOCIIpUHUMAETCss MUpOM Kak HoBuiecTBo [3]. Ilo-
3TOMY UMEET CMbICI BHECTH HEKOTOPYIO CHOCTD B
NOHMMAaHUE ATOW TEMBl, 3aCIY)KMBAIOIIEH CaMoOro
MPUCTAIBLHOTO BHUMaHMs. Ha mepBblil B3rasm Mo-
JKET MOKA3aThCs, YTO 3TO CAMBIA NPOCTOU U JelIe-
BBIN METO/| MOJTYYEHUS DJIEKTPOIHEPTUH, TTOCKOIb-
Ky JOCTaTOYHO coOpaTh LENOYKY KPEMHHEBBIX
3JIEMEHTOB U TOJOXXUTh Ha OTKPBITOE MPOCTPaH-
cTBO [4]. OnmHako IS MONHOILIEGHHON paboThl (o-
TORJIEKTPOCTAHLIUU B COCTaBe 37aHus MOTpedyeTcs

CTponTenbcTBO: Hayka 1 obpasoBaHue. 2016. Ne 3. Ct. 1. http://www.nso-journal.ru

Photovoltaic cell technologies on the basis
of silicon have a significant history of their
application, their operation gained positive
evaluation in architectural physics [2].
Moreover their use has already become a
subject of industrial design development
when placing them on facades and roofs of
civil and industrial buildings [3]. We
should note that according to expert opin-
ion in order to provide the whole Earth with
solar energy only one solar power plant
should be built, the area of solar batteries of
which should be only 66 000 km?. At first
site this number is very big, but in reality in
relation to the area of the Earth such a
power station may be compared to the area
of the Sri Lanka island (fig. 1) [4].

sun-anke

Fig. 1. The size of Sri Lanka island in compar-
ison with the size of the Earth

The first photo power station has ap-
peared in 1883. The use of thin silicon
plates laid in the basis of the station.
Though solar energy is still perceived as a
novelty in the world [3]. That’s why we
should clarify this topic, which deserves
close attention. At first site it may seem
that it is the most easy and cheap method to
produce energy because it is enough to pre-
pare a chain of silicon elements and put it
in the open space [4]. Though an accumula-
tor is also needed inside a building for a
proper operation of a photo power station
which should accumulate energy from sili-
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elIe aKKyMYJISTOp, KOTOPBI HaKalIuBaeT dSHEp-
THI0, TIOCTYMAIIYI0 OT KPEMHHUEBBIX JJIEMEHTOB,
a Tak)ke KOHTPOJUIep 3apsijia akKyMmyjisTopa. JTa
cucTeMa CrocoOHa BbIpadaThIBATh TOJIBKO MOCTO-
SSHHBIA TOK, HO MPAKTHYECKH BCE MPUOOPHI U Me-
XaHU3MBI paboOTalOT Ha TIEpEMEHHOM Toke. [1oaTo-
My B CHCTEME HEOOXOIUMO MPEIyCMOTPETh MECTO
JUIsi M’HBEPTOpa, KOTOPBIH TpeoOpa3yeT IMOCTOSH-
HBIIl TOK B nepeMeHHbIN (puc. 2). Ilpu stom He
CTOUT 3a0BIBaTh O MPHUBJICKATEILHOCTH BHEIIHETO
BHUJA 31aHus [5].

1138

con cells as well as a controller of the ac-
cumulator charge. This system is able to
produce only direct current, but almost all
devices and mechanisms operate using al-
ternate current. That’s why it is necessary
to provide a place for a converter in the
system, which transforms direct current in-
to alternating (fig. 2). At the same time we
should remember about appealing external
appearance of a building [5].
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Puc. 2. CxemMa mj1aHa TEXHHYECKOTO MOMEIIEHHS B
TEXHOJOTHYECKOM IMOJIONBE KHUJIOTO JOMa Ui YCTAaHOBKH
aKKyMYJISITOPHBIX OaTapeil, KOHTPOJJICPOB 3apsja U WHBEp-
TOPOB

[TonoOHas cucTtemMa uMeeT, KOHEYHO K€, MHO-
KECTBO IIJIFOCOB: 3KOJOTMYHOCTb, HE3aBHCHMOCTH
BJIQJIENIbIIA TAKUX MAHEIEH OT MaruCTPAJIbHOW AJIeK-
TpoceTH, HeucueprnaeMocTsb pecypca Comuua. Cpen-
HUH CPOK CITY>KOBbI 3JIEMEHTOB MOXET COCTAaBUTH J0
20 ner. Ho 1 MUHYCOB TOX€ HEMAJIO: JOPOrOBU3HA
cOOpkM caMoOil maHenu M3 KPEMHUEBBIX ILJIACTHUH,
IIOCTOSIHHAsl CMEHa IIOroJbl, BO3JEHCTBHE BETPA,
HE0O0XOAUMOCTh OYMIIATh MAaHETH OT MbUIH, TPSI3U U
CHEra, 4YTO OYEHb BaXKHO B YCJIOBMSIX HAIIEH CTPaHBI.
HecmoTtps Ha Bce 3TO, B MUpE CYILIECTBYET MHOXeE-
CTBO MOJIOOHBIX JIEKTPOCTAHLUH, B T.4. HHTETPHPO-
BaHHBIX B 3/1aHus [6, 7].

OnHUM U3 HATTSAHBIX PUMEPOB 3P PeKTHB-
HOro HcHoJib30BaHusg PO mia obecrieueHus iIeK-
TPO3HEPIUEN JKUIIOTO KOMIUIEKCA SIBISETCS TOPHO-
JBDKHBIA KypopT B ropone ['ammmor B IlIBeitna-
pun (puc. 3). B Hero BXomAT JByXdTa)kHas
rOpHOJIBIKHAS 0a3a, pecTOpaH W MOJBEMHUK, IS
paboThl KOTOPOr'O YCTAHOBIIEH MOIIHBIA JIBHUTA-
Tenb. Ha Kphimmax coopyXeHUi pacroiiokeHbl 3¢-
¢dexTuBHBIE (OTOAIEKTPUUECKUE TMaHEeTu OoOmIei
mwromanso 480 M2, Ux MOIITHOCTH COCTaBJISIET
48 xBT. Henb3st He 0OpaTuTh BHUMaHUS Ha TO, YTO

Construction

Fig. 2. Plan of a technical room in a service
underground space of a residential house for installa-
tion of accumulators, charge controllers and convert-
ers

Such a system certainly has a lot of
advantages: environmental friendliness, in-
dependence of an owner of such panels from
main power lines, inexhaustibility of solar
resources. An average operating life of cells
may be up to 20 years. But there are also
many disadvantages: high price of panel in-
stallation, constant weather changes, wind
effects, necessity to clean dust, dirt and
snow from the panel, which is very im-
portant in the conditions of our country. In
spite of all the mentioned there exist a lot of
such power stations in the world, including
the ones integrated unto buildings [6, 7].

One of the spectacular examples of
the efficient use of photovoltaic cells (PC)
for providing a residential complex with
energy is a ski resort in Gamplit in Swit-
zerland (fig. 3). It consists of two-storeyed
ski center, restaurant and ski-lift, for opera-
tion of which a high-power engine is in-
stalled. Efficient photovoltaic panels are
installed on the roofs of the buildings with
the total area of 480 m® Their wattage is

: Science and Education. 2016. Ne 3. Paper 1. http://www.nso-journal.ru
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