
































B koHTekcTe k aBTOpedepaty B NPHUNOKEHAAX HAMU NPUBONATCA HEKOTODHIE NPOCKTHHIE MPHIIOKEHHS MO
apXHTEKTYPHO-TUIAHMPOBOHBIM DEINCHUAM, pa3pabOTaHHBIX NP HANIEM Y4acTHH B COCTaBe aBTOPCKOM
rpymisl (T Pammnan, A. Exroas, M. Tokmamksn).

B Hux KaK pa3s i OTpaXkeHbl PEKOMEHALNH, IPHBECHHBIE B paszene. 310 CepUH MPOEKTOB OrpaHHYCHHOM
HOMEHKJIATYPBI: KBAPTHDHBIE, FajIepeiiHO-CEKLMOHHEIE H CEKIMOHHBIC I0Ma 10 4-X dTaeil, cnapeHHsie
ABYXKBAPTHPHBIE THIE! JIOMOB HA ABYX YPOBHAX, C NPHCTPOCHHBIMH IBOPUKAMH [UIA 3aCTPOMKH KOKHBIX
CK/IOHOB, KPyTH3HOH 110 30% C BX0ZaMH K rapakoM ¢ OATOPHOR CTOPOHEL, & TAKIKE BAPHAHTE! STHX PelIeHHit
ZUIs PaBHBIX Y4aCTKOB C BXOAAMH H FAPAKAMH C CEBEPHOH CTOPOHBI, GI0KMPOBAHHBIE IOMA HA JBYX yPOBHSIX,
TAKKC C Tapakamu v NPHCTPOCHHBIMU JABOPHKAMH, 110 (PPOHTY 3aCTPONKH C FOXKHON CTOPOHBL.

OCHOBHBIE IOJIOKEHUSA U PE3YJIBTATEI JUCCEPTALAM ONYBJIMKOBAHHBIE B
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ANLUTL3UL UNRTEN LEYOLE

UUYUMUZUCY RLUYELE SUBCP LA 2696 I‘IU‘{IIHISUI‘IIU[I‘IUL LOROORULED
2BEIUYNCUTL UATLLUZUSUNRRSARULLEE 2USUUSULE LENLUSEL TroULLErCk
8NRLUZUSNRY MUSUTULLECNRT

Upfuunnutipp’, hbtbny wplunht Eubpgtuhluh qupqugiwh vhewqquipt hopdh b wyu
piwquyunh tjwémdubph fpw, nwhiwbnud £ wmupy hufwipnpgny wwlmjwhwpy jugupubibkpoud
pupdp wppnibun]knmpyub bop wpyh $ounnbjblnpulub  twpnyngitph b wplught oyup
Uwpnyngitkpmy winthguuinpbu HEjnpuijub hnuwtph Jkpwdnn $nnnnpaughlm hwiwlpupgh
oqunugnpéuwi hkpwtijwplikpl ot jhpumint hwpuynpnipymikpp:

Upluyht Eikpghuyh oquugnpéiwb fatmhpp dkp Ynmithg ptmplpnul £ amafunjwhuipl lpngmpmh
1 wphught tubpghus hajujuyulgnipub dbg, i t Jugwpuwith ikplupmgynn wpnh wwhwbytbph
hunfunnbnoup dkp wuwydwbbkph hudwp pokh, nbunbuwyke dunsbh b yuwunmiuwbhupiup
hwdwljwpgtph plunpoipjub pmmphhpb htwn:

Zunfwljwpghph plnpmpmuit hhduwlui uljqpmbiph k. pjpwip syhwp k jhukh publwpdtp,
owhwgnpsumtt wonuim] pupy: Ugu wbkuwlknhg, dkp vwpiwbbkph budwp  thwipwinay k
pujulminosuh wppmboltn, wywpg b ohnmguml dwfuukpp tfwqkghng wphughl wnupugdul
wwuhy hunfwljupgbph plunpoipiniiip: ‘

Apninquijmb bwjoughint pipwgpnid ghnulglg bu by whthwpn thuwun. wl k, wpy
udnuwftbpaud sh Yupkih bbby wphughtt fwnwquyplbph  wnun]bjugnyi oquugnpdimi kb
twjuwgiinh Eikpgnjubmgnnuljui ulqpnibiptbph nhywpubnpkl pojnpmjpl shudwwunwuuutiing,
whgpuy wwphikph vwljuwhwpy jugwpuih wijwinuiut wnkpkowhy, §non hwwnwljugsmiht
pudnudtikph fpu:

Ubhpudbow &b,  sujupuhuwnmbugsught |ndnudikph  Ymbypulumppul dpu hplugws,
popnijht top  whujupwiuluh |mdnulikp, piwhkh popp ukbpolikpp Yud uks  dwuundp,
ynnunpngky wow]kpugnuyl wphwhwpoud b Swpwquypnid wupwhnynn, hwpujuhlt nugnopyudp,
tikppuk) wipnng phmllmpmhnu[‘ Equimluyht sywyiwbbkphg juhnjws, okpunipjul wwpwdiub b
hoghwpiwh pudugnyb wwydwbbtp wnbndny hunwlwgsughb fymb mdnulukp b pujupupby
unfpnng pupp w)) yuhwiglkp, npntp phpjusd i tmp whyykph wphwghb jugupmbkph twhmgsuul
bp dpmlwd pighwimip npoypikpmd b hwbdwpwpuluwbikpnud:

Cinnpbyny wpulpnhljuyoud hujubnpub wpdwbmgud weundb wupg, Zujwunuih ulm]dul‘hhhph
hunfnp byunujuhupiwp b whnboougte poyjuuphih wpdbpubpng wuuhy hwdwlupgkp dklp
yhwp k plniiklp, np npuitig oqunuignpdniip sh fupnn wipngonipjundp (midky Yjugupwih ghomgiwmh
swijuubph wowkpmgnyh iugkguui hupgp: Zwplunp k wju hunfwljungp Yplhulng b jugupwbp
unfupuifwd bumiwyhi n ghokmju pupuigpnud wnupwghtnt Eukpghwih jpugnighy wnpnup: ‘Unyuhul
oquuugnpdtiny hwwnmy whyh mphnhth]uzhhp‘ Yuby ukbyuybkp, wuymbbyuan wuwnpquidplibp,

© munmyumawnbtp b hunlugku obpungny Zuwywmmubh (Eobughb wplh huykjughtt nunhwghugh

hungughuyh phunipubkph wupfwibikpoud, Yupkih £ hwutity Jugmpuih ghpmgiwh dwjuukph qquijh
winnbudwi (upw]kpmgnybp dhlish 60%):
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Uyu wbkumytanpg Ubtip wwpwwinp kip ghuophl) twbh wyuqui b wplughb ukfutininghuh

qupqugiuh hunfwphmwphughs tnpdh hhufwh fpw npngky, pk hbowhlwpnd op hunfurljupghpp
Yupnn B gwhum]tan (hikp wwuy hwdwlupgtph hkw hudwlghyo hadwp:

Uy pwunny wphught Eukpghwi widhgwlwinpkh Bhlpnpulwi hnuwbph tnjowykpyng tnp
whyh uuwbbpnpaiwh  dwpnlngibpp jupnn bhpgpufyt; b hwpdwpdl; wwuhy
hmdmlimpql:p]-nh b gpubg htwn  hulwlgykng qquhnpkl  pwpdpught) Zwpmunwih wpbughb
wowbdbwhwinmy nkuntpubikph oquugnpdifuh wpmyminey bnnpymbp: '

dmnnynpnughln hunfwlwpgh  wewlbnpmibikpl mywgmgws ki undpnne wphnuphnu,
hunfuytu Bypnyuynd, tpu wwpwd]wsnipunip n dwunuguiwbmipyudp: Unwdby bu, np wyy
Uwpunlngtph wpdtipp dpnugbu tgwgnud £ b npuitp puetnd i duvuwpwlut uyjuinnnh hwdwp
wnunfby dwwngkh:

Qtrpmgunh ywuhy hufwljupgkph hin hufunbniudp gpubp jupnn bu wuyywhnyky jugupubh
wiljuha b hipwjwp bEjnpudunuuopuopnd:

Eubpquijhplitph qukph dpnwlwh publmgoulp vh whqud bu wywgmgmy b np wpbughih
tukpghugh oquuugnpéifuhs patmphpp, huwnluugbu pukh shupupmpyut dke, Abnp E phpnud unghw-
nlnbnnjubh kpuwbg:

Ubp ughpit £ hbufkny wpph dhnygnud hunfwpjuwphuyhtt thnpdh b Wjwénufutph pm,
pugwhupnk) m quhunnty wpwlpnhluynud hugwhnipyubh wpdwinngus wouky byyunuuthwpidwp
hunfwlupqbpp Wkp wupfebikpow! Yhpuokne nkunlkinhg: Uyu wnnuing, wowbdbwhunnmy ,
b wpwy, hupgunpmim] b Swpnupugnwphtwpup ot msnulikpm), npolip bywunmy ki
wplughlt  tubpghugh  phunmpubibph  oguugnpdumt . wpgniwknnipimin pwinuljmhnpkh
pupdpuighng pnunndapnuwghlw hufwlupgbph hhpuminndp ywuhy hunfwljwpgkph qupqugiwtp:

Uhwdunfwtmy gk, np Ubkp wpwiwhljuynud $nnndnpnughlju hunfwlupgbph oquuugnpdiwh
yuinwuhupiupmpnitp wwhwbgnd b puquwynqiuih  hEnwgninnipyni, Ynuuy ipuuyght
hufwjwpquyht hhdtwyopnud: Faly qu hp hipphtt wwhwigmad k wnuppbp ypndhh dwubwgkntbkph
plngpynu’ ghpwnbubthmlwl, ohtwpwpulwh b wy  hwpjuplughl gmiguthoiiph b
hptnpnudhibph Bkpluywgiundp:

Unwghtt whqul hwypkinnjut wpuluhlumd dkpupngdaul E dkp hknwgnungikph ynnithg
gupy snruntdimuhpjud ghinmgnpshulwh phdw: Uyt hwinhuwinud  dudwinyulhg wpulpnhlugh
wrwgbmyhtt hutnhpikphg dkyp’ gt b phtwpupmpub wpwijnhluynwd wowguplikph
ukpnpuiwb hpmiwh twpugpyuikph unghwg-ntnbnaub jupbop bpwhmynpyunip:

Ughmunnutiph ghnwgnpstuljuh nnnwénipynitp hhup & wwhu iy wpluunnwipp hunfwiply
winhnjnuphiibh twhwgdtwh Uky oquuugnpstint b htnwgqnunmppui wpymbpikpp unghwjmljui
whuh jugmpubitkph np Yywhnikpmd tkpgkn hunfup:

Uyumufbiuyghy, ghpiught U hkhwpwlwh  Fikpghugh  wpnwngmibni wipdtiphh  wnuydd
widpgnitly k b hl.[mq'inqmmmllmhmplfmp ujwinulwt hwdwlwpgkph bunfbfun: Opobmadikph
wju nuppmpgup owpminalynud B, tbpypoudtibkph wilutnod b jhpumiah npnpat pligugignuo:
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PARTICULARITIES OF FORMATION OF VOLUMETRIC-SPACIAL SOLUTIONS FOB NEW TYFEN
OF LOW RISE DWELLING HOUSES FOR SPECIFIC MOUNTAINOUS RECIONS OF ARMENIA

The objective of this study is to exactly define the prospects and possibilities of converting sunlight
directly into electricity employing new, reliable, highly efficient, and less costly photoelectle tehnalogion in
low rise social dwellings to cover power needs of small homes and businesses, Presently power revolution (s
taking place in the world that Armenia needs to join, especially since sunlight is abundant in Armenin - ufler
all solar PV technology turns daylight into clean electricity no matter where the place is located. This study In
widely based on international experience of solar PV technologies, cells, shingles and facade materinly,

The problem of solar energy application is considered in terms of low rise dwelling and solar energy
interconnection. This means combination of current requirements for low-rise dwellings accessible for our
conditions available, feasibility economically and practicability of systems choice problems.

The main principle for choosing a system is that they should not be very expensive and it should be easy
to use them. From this point of view, the best choice for us is the passive solar heating systems which are
sufficiently efficient, simple and cost-reducing heating systems. During our researches we have found out
another obvious fact. In solutions of these problems we cannot follow solar rays of maximum use and energy
conservation design principles to which do not typologically correspond layout solutions of rigid, traditional
patterns of conventional low rise dwellings. .

We need to have completely new typological solutions based on special layout compact solutions: to
orient all habitable rooms or their majority southward providing the maximum radiation and solar rays, to set
in the whole apartment the special layout flexible solutions providing the best conditions for the heat
distribution, and ventilation, of course, taking into consideration the weather conditions of the apartment and
to satisfy a number of other requirements mentioned in our general terms and recommendations for the
construction of new types of solar housing.

By choosing the passive solar systems which are the simplest systems and are very appropriate to
Armenia from the economic point of view, we must accept that their use cannot entirely solve the problem of
maximum reduction cost of house heating. There is a need to have an additional energy source in order to heat
the building during the nighttime and cloudy weather.

Even by using special solar systems, such as green rooms, glass balconies, and especially greenhouse, we
can achieve to reduce heating cost up to maximum 60 %.

From this perspective we must also consider the future and decide, taking into account the world
experience of solar technology development, which systems can be cost-effective for combining with passive
systems in the future,

So, a new type of photovoltaic systems can be involved which transform solar energy directly into
electrical power and they can be adapted to passive systems and by combining to increase significantly the
efficiency of the use of special solar resources of Armenia,

The advantages of a photovoltaic system ~ high reliability and low maintenance, getting solar panels off
the ground-and onto the roof, the possibility to retrofit rooflops with solar shingles are proved in the whole
world especially in Europe. Many buildings in the country have already been solarized. The present
disadvantages are the high cost for production one watt electrie current and the difficulty of storing large
amounts of electricity for later use as compared with the relative ease of storing heat for later use. However,
PV cells and shingles are widely spread worldwide. The choice of n PV system iy rather wide, from a cheaper
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stand-alone unit that depends on batteries to store excess energy, or a more-expensive grid interactive system
tied in to the local utility.

Furthermore, the prices of these systems are continually go down and they are becoming more affordable
for the consumers. Nevertheless, the cost of electricity and heat production stays still not competitive and less
convenient in comparison with the conventional systems.

' Combined with passive heating systems they can provide an independent and autonomous power supply.
Such hybrid system can be grid connect, stand alone or grid support.

The constant rise of energy prices proyes once again that the problem of solar energy use, especially in
house-building, acquires a socio-economic character.

Our task is, based on international experience and achievements, to reveal and evaluate the most
expedient systems which are proved reliable and can be used in our country. In this regard, this study is unique
in terms of its questions and architectural solutions which contribute to the development of passive systems by
using photovoltaic systems which will enable to raise the efficiency of solar energy resources’ use. 1

At the same time it should be noted that expediency of photovoltaic systems use in our conditions
requires extensive research, comprehensive and systematic justification. And that, in its turn, requires \
including the professionals from different fields and based on the results of the researches presentation of the
cost-effective, techno economic, thermo-technical and other indicators and Jjustifications. |

This scientific research is presented in domestic practice for the first time and it has never been studied by
other researchers.

Nowadays, it is one of the main problems in contemporary practice and it has an important socio-
economic signification.

The scientific and practical orientation of the present work makes this research indispensable for using it
in the design and to introduce the study’s results in construction of new social-type houses. Specific design of
solar buildings is a complex problem and requires participation and involving engineers from different fields |
including power engineers, heat engineers, designers, economists, business people, technicians, farmers and

political leaders, among others. |

For the choice of more rational solutions and optimal parameters of houses is greatly determined by
stipulation of the building location and taking into account parameters of the climate. These parameters in
different climatic regions of Armenia require appropriate calculations. With regard to this, the universal nature
of recommendations and their consideration can contribute to the choice of more rational solutions.

It is recommended during the decades ahead to bring solar power to every city and village in Armenia to
build 21st century energy infrastructure using decentralized sources of power such as the sun. In general
renewable energy is especially important for villages without connection to electric grid. For such villages, \
solar power can often bring electricity cheaper.

The developed basic provisions enable possibility of setting up unified basic models of low rise social
type dwellings applicable to the entire territory of Armenia based on unity of architectural and design solution.
The latter can be modified and be adapted to the specific conditions of construction. For further design should
be involved specialists of higher scientific and creative training. ;

The researches in this sphere continue, the investments increase and its sphere of application expand.
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