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Exemplary solar greenhouse in Khorog (Julie Zahringer (Baumackerstr. 51, 8050 Zurich))

Passive solar greenhouses for winter commercial vegetable production

(TaxXMKKMCTaH)

TOAOPXOW/IONT

Passive solar greenhouses heated entirely by sunlight were established with the aim to
produce vegetables for commercial use during the harsh winter conditions.

A passive solar greenhouse is a greenhouse heated entirely by sunlight, with no additional
fuel-based heating. In the Pamirs, the temperature inside these 1greenhouses can be kept high
enough to grow vegetables throughout the year, even in winter if the greenhouse is built
efficiently. Thus greenhouses can be of great use, particularly in those areas where there are
continuing concerns about food security and economic development. These greenhouses were
developed by GERES (Renewable Energy and Environment Group) and ICIMOD (International
Centre for Inte§rated Mountain Development) and first tested with farmers in Ladakh, India.
MSDSP adopted the idea and introduced it to the GBAO region in Tajikistan establishing 3
demonstration greenhouses in collaboration with farmers in the Shugnan district in 207T0.

Purpose of the Technology: A solar greenhouse aims to trap and intensify the heating effect of
solar radiation and thus enables plants to be grown that cannot be grown under the normal
(outside) ambient conditions. Solar greenhouses are particularly useful in areas where there
is a lot of sunshine in winter, but where the air is too cold for growing crops. The main
benefits of solar greenhouses are that vegetables can be grown during the winter, helping to
fulfill basic subsistence needs of people in remote areas and income generation through
selling the produce.

Establishment / maintenance activities and inputs: A greenhouse is only efficient if it is
constructed in the right place, in the right way, and is used properly. An efficient solar
greenhouse should be designed along an east-west axis, with the length of the south face
increased and angled to present the largest possible surface area to the sun, the size of the
east and west facing walls reduced to minimise heat loss and provide shade inside the
greenhouse, and the north wall should be heavily insulated.

The following steps are required in constructing an efficient greenhouse: (1) selecting an
appropriate place: there needs to be a source of running water close to the greenhouse, solar
radiation needs to be sufficient (sunrise should be before 9.30 and sunset after 3.00 pm even
on the shortest days of the year), the land has to be flat and dry; (2) selecting the most
appropriate design: (see manual); (3) constructing the foundation: digging a trench and filling
the foundation with mud mortar; (4) preparing the floor; (5) building the double walls
separated by one insulation layer; (6) making and installing an access door; (7) making and
installing the wall ventilator; (8) constructing the roof; (9) making and installing the roof
ventilator (shutter); (10) installing the polyethylene shutter; (11) installing night insulation.

Natural / human environment: The greenhouses were established in three villages of Shugnan
district: Buni, Sokhcharv and Darmoracht. Two of these villages are located at about 2,500
metres a.s.l. and receive less than 300 mm of annual precipitation. The farmers who
consltrglcted these greenhouses are small-scale farmers with less than 0.5 ha of land
available.

BAVPLUVT

L

Bapwiun: GBAO/Shugnan, Tajikistan,
TaxuknctaH

AVYH WVHXXWArIsHA XamparacaH TeXHosorm
H3BTPYYJIC3H raspbiH TOO:

COHrocoH 6apLunyyAbiH rasapsyviH
xon6ont
e 71.5176, 37.6002

TexHONOrviiH TapxanT:
Tycraii xamraananTTaii rasap HyTarT?:

X3p3arKUNTUINH 0rHoo: <10 XMNniiH emMHe
(casixHbl)

HyTarwyynnsiH Tepen
la3ap awmrnaryzblH caHaaunnraap
Ynamxnant cUcTeMuiiH Xacar (> 50 xwn)
Typwunt/cypanraaHsl yp AyH

FazHbl Tecen/xeTenbepuiiH
LIMXNIITIArIP
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South-facing side of a solar greenhouse during construction process before the cellophane layer was put in place (MSDSP Khorog)

TEXHO/TOTUH AHTUIAN

YHACH 30pUNnro

YANABIPAINNIAT Calixpyynax
raspblH JOPOVTALIT Byypyynax, COpPruinnsx, HEXeH C3prasx
3KOCUCTEMUIAT XaMraanax
CaB raspblIr xamraanax (yCHbl 3x/ ronblH agar) - 6ycaz, TeXHONOrUTOoM
Xocnyynax
610N10MINH Tepen 3yNANAr xaMraanax / caxpyynax
raMLriAH 3pCAaNIAr Byypyynax
YYp aMbCranblH eepynent/ skcTpumM 6arigan 6010H TyyHWA
Heneenenj facaH 30XMLOX
YYp aMbCranblH eepynent, TYYHWUIA yp Heneer baracrax
YP almnrtanm 3AniH 3acruiH Heneer 6uii 6orox
HUAMMZ, Y3YYN3X VP Heneer 61 601rox

Fa3pbIH JOPOTONTOM X0N600TOM 30pUNTO
raspblH JOPOMUTA00C ypbAUMIaH CIPrUIaX
FaspblH JOpoVTAbIr Byypyynax
XyUT3alh AOPOVITCOH raspbIlr HOXEH CIPraax/ camxpyynax
raspblH JOPOVTONA AaCaH 30XMLIOX
X0N6OorAoNryi

I'T™M 6ynar
®  OPXWIAH LPLRPA3T
e greenhouse

lasap awwvrnant

TapranaHruiiH Tan6ai
g ® HarHacT yp Tapva
Xnng ypraman yprax yavpabiH 100: 1

e Cyypblumi, A3 6yTay, - XoT cyypuH, 6apunira
f;
0

YcaH xaHramx
baliranuiiH ycanraatam

banranuiiH/ycanraatai apra XoCco/COH
6yp3aH ycanraatan

[JopoliTonbiH Tepen

ﬁ

% H{W‘ﬂ 6uronorniid gopoiiton - Bg: 6riomacc 6yypax, Bs: YpramnbiH
ﬁ;@ YaHap, Tepen 3y, 0NoH AH3 baligan byypax

XOPCHUI XUMUIAH AopoiiTon - Cn: Ypxun Wwum 6a ansmar
Byypax (3N3raANiAH LWanTraaHryi)

'TM apra xam»33

ArpoHOMMIAH apra Xama3 - A2: OpraHuK HIrA31/ XepcHUiA
%% YPXWA WM
.

Bapunra 6aiiryynav>kuiiH apra Xampkaa - S11: bycag,
<

TEXHUKWNIH 3YPAT

TeXHVIKUIAH Y3YYIanTyyA
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The diagram shows a greenhouse adapted to a cold climate, for
greenhouses adapted to different climates please see the manual
(annex 1)

GBAO

Date: 2004

Technical knowledge required for field staff / advisors: high

Technical knowledge required for land users: moderate (brochures
available in Tajik)

Main technical functions: increase in organic matter, reduction in wind
speed, increase of biomass (quantity), spatial arrangement and
diversification of land use, production of microclimate suitable for
crop growth in winter

Manure / compost / residues

Material/ species: manure is mixed with the soil to cover the floor of
the greenhouse

Structural measure: greenhouse

Construction material (earth): mud

Construction material (stone): stone

Construction material (wood): wood (poplar, willow)

Construction material (other): straw, wool

WALLING

s5

N

ROOFING

Dimensions in cm

Cold Climate (>-10°C)
Flat Land
Elevation

Design

A

TAcm

No1_|GERES)

Author: GERES / ICIMOD

BUW BOITOX BA APYUNAX: YT AXXUNNATAA, MATEPVAN BA 3APAAJ

MaTtepwan, 3apA/ibiH TOOL00

e TOOLIOONCOH 3apAnyyA:

e 3apzan TOOLIOXOA aluurnacaH BaatoT: Somoni

e BantoTbliH XaHW (am.gon): 1 am.gon = 4.5 Somoni

e Har eApuiiH aXunnyHbl XeAeAMep XenCHUM gyHAax: 9.00

X3parKyy/K 3XN3X3 4 Waapanaratan yin axunnaraa
1. Digging trench for fundament, 60 cm deep (Xyrauaa / faBTamx: spring)

3apgana Heneenex XaMruiiH Yyxan Xy4uH 3ymnc

Apart from the cellophane cover, mainly local materials were used
which did not require investments. If labour has to be paid, this is
the most determinate factor, also wooden poles if they have to be

bought.

2. Put fundament using stones mixed with mud (Xyrauaa / gaBtami: None)
3. Build walls: outer layer stones (40 cm width), then insulation layer with straw or wool (10 cm), inner layer out of mudbricks (15-20 cm). Total

height of wall is 1.20 m. (Xyrauaa / gasTamx: None)
. Build doors (Xyrauaa / gaBTamx: None)
. Build wall ventilators (Xyrauaa / gaBTamx: None)

. Build roof ventilators (Xyrauaa / gaBTamx: None)
. Install night insulation (Xyrauaa / gaBTamx: None)

00 N O U~

buin 6onroxog Wwaapaargax marepman 6a sapgan

. Build roof: southfacing side put 2 layers of each 40m2 cellophane, northfacing side put woodlogs (Xyrauaa / aaBTamx: None)

3apgan | HwiAT gyHraac
3apA/ibiH H3p, Tepen X3MDKUX HIMK Too xamka3 Harm(;n::\(v’:i:-; Bypuitn :;:: ammrnarlt-ia:l‘::
(Somoni) TenceH %
Xepenmvep 3pxsnT
Digging trench for fundament, Persons/day 3.0 40.0 120.0 100.0
Put fundament Persons/day 10.5 40.0 420.0 100.0
Build walls Persons/day 30.0 40.0 1200.0 100.0
Build doors Persons/day 2.0 20.0 40.0 100.0
ToHor TexeepemMx
Shovels Pieces 2.0 20.0 40.0 100.0
Nails kg 3.0 10.0 30.0
BapwnrblH maTepuan
Cellophane foil |sq m 80.0 4.0 320.0
Bycap
Labour: Build wall ventilators Persons/day 12.0 40.0 480.0 100.0
Labour: Build roof ventilators Persons/day 4.0 40.0 160.0 100.0
Labour: Install night insulation Persons/day 5.0 40.0 200.0 100.0
TexHonory 6uii 601rox HUAT YH3 epTer 3'010.0
TexHosa0rv 61t 60/1roxX HAKT YH3 epTer, am.40/11ap 668.89
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Apuwnnraa, ypcran yiin axunnaraa

1. Replace cellophane (Xyrauaa / gastamx: when needed, every 1-2 years for bad material, 5 years for good material)

Apuunraa, ypcran yiln axunaaraaHg waapaargax marepuvan 6a 3apgan

3apgan | HwAT gyHraac
3apAJibiH H3p, Tepen X3MOKMX HIPK |  TOo XamvpKa3 Har)l((:::]::ia) Bypuiin ::r':: aumrnarLa:ﬁaE
(Somoni) TenceH %
Xeaenwviep 3pxsnAT
Replace cellophane |Persons/day | 2.0 | 40.0 | 80.0 | 100.0
BapunrbiH maTepuan
Cellophane [sqm | 80.0 | 4.0 320.0 100.0
TexHoMorniiH apuunraa/ypcran yiin axxwularaaHg, Wwaapgaraax HUAT yH3 epter 400.0
TexHosorv apyniax 6a ypcran axJsabiH HAT YH3 epTer, am.40o/1ap 88.89

BAVITAIMNH HBXLB

Xunuiin ayHaax xyp TyHaac
<250 mm

251-500 mm
501-750 mm
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy
xaBTra (0-2 %)
6ara 33par Hanyy (3-5 %)
AYHZA 33p3r Hanyy (6-10 %)
x3Bruii (11-15 %)

Hanyy (16-30 %)
nx Hanyy (31-60 %)
3ry, Hanyy (>60 %)

XepcHwii 3y3aaH
Maw HUMMH (0-20 cm)
HUMMH (21-50 cm)
AYHZA 33p3ar 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

FYHWIA yCHBI TYBLUWH
ragapraac

<5m
5-50 m
>50m

3yAnuiiH onoH sH3 6arigan
Mx
AYHA 33p3ar

Bara

Arpo-yyp ambcranbiH 6yc
YNArnar
ynrnar
xarac xyypari

Xyypan

FagaprbiH xan63p
T3rw eHgepner / Tan
HYpyy
YY/bIH 3HMP
[,0B TONroj,

631
XeHA W

XepcHWii 6yT3Ly, (6HreH xepc)
6YAYYH/ XeHreH (31capxar)
AYHAAX (3N1C3HLPP,
LwaspaHuap)
HapwWIiH /XyHA (LWaBapnar)

lapaprbiH YCHbI XYPTI3MXK
XaHranTTam

caviH
AYHZA 33par
XaHranTry/ 6anxryi

AMbpax OpYHbl O/1I0H SIH3
6anpan
Nx

LYHA 33par
bara

Yyp aMbCranbiH Y3YYA3nTYYA

200-300 mm

Thermal climate class: temperate

JlanaiiH TYBLLUHeeC A33LWXMN
eHaep
0-100 4.1.4. M.
101-500 g.7.4. m.
501-1,000 g.7.4 m.
1,001-1,500 4.7.4 M.
1,501-2,000 a.7.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 a4.T.4. M.
3,001-4,000 4.7.4 M.
> 4,000 a4.7.4. M.

XepcHuii 6yTaL (ragapraac
poow > 20 cm)
6YAYYH/ XOHreH (31CapXxar)
AYHAAX (3N1C3HLRP,
LaBpaHuap)
HapWIiH /XyHZ4 (LwaBapnar)

YcHbI YaHap
(6onoBcpyynaaryii)
CalH YaHapblH YHAHbI yC
MyYy YaHapblH YHAHbI YC
(U3B3pPLLYYNIX
LaapanaraTai)

36BXOH rasap Tapl/la/'laHI'I/IIZH

3opuynantaap awmrnax
(ycanraa)
awmrnax 6010MXryin
YCHbI YaHap rax:

TexHONnoruir HIBTPYYCIH
rYArap Hexuen
XOTrop Hexuen
xamMaapanryi

©OHreH XepcHUIA AN3MaruniiH
X3MXK33

nx (>3 %)

AyHa (1-3 %)
6ara (<1 %)

YCHbI AaBOKUNTBIH
TYBLUVHWIAT OPYHBbI acyyaan
raX Toougor yy?

Tuniam

Yryr

YepuiiH gaBTam
Tniam
Yryi

TEXHO/IOTM H3BTPYY/IC3H TA3AP ALLUVTNATY/AbIH TOAOPXOWMNIONT

3ax 333/IUIAH UUr XaHgnara
aMb 3yyx apra xan63puiiH
(eepuiiree xaHrax)

XONNMOr (aMbxupraa 6a
xXyfanaaaHa)

XyAanjaa HarimaaHbl/ 3ax
3931UIAH
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OpnorblH 6ycag 3Xx yycBap
HwiAT opnoreiH 10 %-mac
Aoou
HwuiAT opnoreiH 10-50 %

HuiAT opnorbiH 50 %-mac A3

YuH3313r1 6alia/bIH TYBLUVH

H3H a4yy
A4yy

AYHAAX
CUIEEEYE]
MalLl YNH33M13T

MexaHWIOKYYNanTbiH TYBLUUH

rap axwn
epAuninH xecer
MeXaHWKXCcaH / MOTOpPTOM
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CyypVIH 3CB3N HYYAJIWVH
CyypbLuman
Xarac-HyyA31UinH
Hyyasnniin

©pXUINH 30puynantaap
alumrnax raspbiH Tan6ait
<0.5ra

0.5-1 ra

1-2ra

2-5ra

5-15ra

15-50 ra

50-100 ra

100-500 ra

500-1,000 ra

1,000-10,000 ra

> 10,000 ra

XyBb XYH 3CB3/1 6YNryyA
XyBb XYH / epx
6yN13r / 0ONOH HUATNIAH
XOPLLIOO
aXWNTaH (KoMNaHW, 3aCrninH
rasap)

Xamx33

6ara-xaMxa3HUl
AYHA-XIMXIIHWNIA
TOM-X3MXKIIHWIA

[J34 6yT3L, YANUNATIZHWI XYPTIIMXK

3pYY/ M3HA
60n0BCpON
TEXHVIK 36B/16ree

X64,6/MeP 3PX/I3NT (KULLI33 Hb, XAA-

aac eep)

3ax 3331

3PUNM XYUHUI XaHramx
3aM T33B3p

ycaH XxaHramx 6a apwyTran
CaHXYYTUIAH YANYMAT3

anyy caliH
anyy 4 caviH
anyy 7 caitn
anyy 4 cainH
aayy Z caiiH
aayy 4 CainH
anyy & caliH
anyy 7 caitn
apyy 7 caiiH

Xywic
3M3IT3N
3p3rTait

Fasap emunen
TOPWIAH
KOMMaHM
H3rANNIAH/ TOCrOH
6ynar
XyBb XYH, 6MUNIAH
rPPYUUAIYH
XyBb XYH, ©MYWIAH
rPUNNTIITIN

Hac

XYYX34
3anyyc
AYHA Hac
axvmar Hac

Fasap awmrnax apx

H331TT3 XYPT3X (30XMOH
6aryynantryi)

H3rANVIAH X3163p33p (30XMOH
6arryynantramn)

TYP33CUIAH Xa163p33p

XyBb XYH
Yc awmrnax apx

H33NTT31 XYPT3X (30XMOH
6anryynantryi)

H3MANAH X3163P33p (30XMOH
barryynantran)

TYP33CUIH X3163p33p

XyBb XYH

HBJ166

HWiIAram-34niiH 3acrniiH yp Henee

Yp TapuaHbl ypray,

6yT33MXK Byypax 3pcaan
6YTIIMXKUT Tanban (awmrnant/
TapuNT XnArgax Tanbaw)
TyxaliH ax axyiiH opioro
OP/IOTbIH ONIOH SIH3 3X YYCB3P
UTbIH X3MX33

Establishment costs

HWIAram-coénbliH yp Henee

XYHCHWIA atoynryin 6atigan/ eepuiiH

X3P3rLR3r XaHrax
3pYYNT MIHAWIH 6aligan

Livelihood and human well-being

DKONOTUIAH Yp Henee
Creation of microclimate for
growing vegetables during
wintertime

byypcaH
HamaracsH

6yypcaH v

byypcaH
6yypcaH

Ham3aracaH 4

33prangas Tan6aiig nnpax Henee

Availability of vegetables on the
market during wintertime

high '«
byypcaH v
MyyACaH v
reduced v
reduced v
reduced (4

HIM3rACoH
ByypcaH

H3M3rgCcaH
H3M3rACaH

H3M3raCcaH

ByypcaH

During construction of the greenhouse, 6 weeks

low

high investment (400 $ for 1 greenhouse)

calixmpcaH

caxumpcaH

improved Higher income and better health through availability of

vegetables in the winter

improved

improved

OPTOr BA ALUTUWH LUNHXWNTID

Buii 6onrox 3apaantari xapbLyynaxaz 0/ICOH aLuur

BOrvHO XyralaaHz 3praH Tesneraex

6angan
YpT xyralaaHg 3praH Tenergex
6arigan
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Mall ceper 4

Mall ceper v

MaLl 3epar

MaLl 3epar
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Ypcran 3apaantari xapbLyynaxa 0/1COH aLumr
BOrvHo xyralaaHz 3praH Tenergex

< Mall ceper v MalLl 3ep3ar
6arigan P P
YpT XyralaaHz 3praH Tenergex

o Mall ceper ¥ maw 3epar
6angan

Income revenues from vegetables are high, during one winter season two yields of vegetables can be planted.

YYP AMbCIrAJ/1bIH ©66PY16/1T

Yyp aMbcranblH aaXxvuM eepunent

XUNWIAH AyHAaX TemnepaTyp ©cent MaLL myy v [ mauw caiin
Yyp ambcranaac xamaapax atoyn (ramLumr)
OPOH HYTIUIH CaNXuH Lyypra maw myy ¥ MaLLl caiiH
FaH ra4mr maw myy |7 Malu caiiH
Yyp ambcrang xamaapax 6ycag yp aarasap
LpranTbiH Xyrauaa 6aracax MaL myy v MaLL caliH
HYTATLLUYYNAX BA JACAH 30XNUOX
TyxaiiH HyTar A3BcrapT TeXHONOrnir HIBTPYY/IC3H rasap TexHONorniir HIBTPYY/IC3IH 6YX XYMYYCUIAH X34 Hb MaTepuannar
alumrnaryzbiH XyBb ypamLuyynan aBanarymrasap TeXHOIOMUIAT X3P3arKyyacaH 637
XKNLL3/ TypwunnT 0-10%
1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%

XampargcaH epx 6a/3¢Ban razap HyTrMAH XaMXK33
3 households

TexHonorm Hb eepuneraex 6y Hexuen 6aigans gacaH
30XNUOXbIH Tyna eepyneraceH YY?

Tuiim

Yryh
SIMap eepuUnenTeHs amsar B3?

YYP ambCrasblH ©epunenT/ 3KCTPUM y33raaN

3aX 333/1UAH eepynent
aXWnn xeAe/IMep 3pXnax 6010MX (OK.Hb WWKMX Xenen reeHui

ynmaac)
AYTHIT, CYPITAMX
[laByy Tan: rasap alumrnarymiiH 6ognoop Cyn Tan/ pytaraan / 3pca3n: rasap alumriaardumiid
e The materials are locally available (mud, 6oanoopaaBaH Tyynax 6010MXyya

wood, straw, stone), except for the transparent

cover sheet Cyn Tan/ pytargan / 3pcasn: aMxa3Trary 3cean 6ycas M3f33131

©rceH XYMYYCUIiH 60o4100pAaBaH Tyynax 6010MXKyyA
e Comparatively expensive, about 400 USD have to be invested for
the construction of one greenhouse The increased revenues from
selling the produced vegetables can help cover the initial
investment
e Comparatively time consuming to build compared to conventional
greenhouses in the area, one greenhouse needs about 6 weeks to
be constructed Plastic poles could be used instead of wooden
ones
e No good quality cellophane foil is available in this area, therefore
it has to be replaced every 1-2 years Instead of cellophane
plexiglas could be used which is stronger.

How can they be sustained / enhanced? Some traders should start
providing transparent foil

e Using the available construction manual it can be constructed by
local builders

How can they be sustained / enhanced? The local builders still
need to be advised by specialists
e The cost can be recouped in less than
three years if the production is well-managed
and the products sold

[JlaByy Tan: aMxaTrary 3cBan 6ycag Maf33/13/1 6rCOH XYMYYCUH
6oanoop
e Vegetable production during wintertime and diversified food
production all year round

How can they be sustained / enhanced? Farmers should have
access to microloan organisations in order to be able to invest in
building greenhouses (initial investments are relatively high)

e Availability of vegetables during wintertime, otherwise they have
to be brought in from the capital (600 km by road) which makes
them very expensive

How can they be sustained / enhanced? Greenhouses should be
distributed over the whole of GBAO in order to ensure local
availability of crops, because during wintertime transport might
be a big problem

e Income opportunity
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How can they be sustained / enhanced? Better access to markets
would improve profitability

e Minimal heat loss, heat is stored during the day time and
released at night

How can they be sustained / enhanced? The greenhouse and
should be constructed in a very careful and exact manner in order
to make sure that the inside temperature can be well regulated

e Adequate air circulation and prevention of crop damage by
overheating, through installation of manually operated ventilators
in walls and roof

How can they be sustained / enhanced? Farmers need access to
specialists who will help them in designing greenhouses
appropriate to the prevailing ecological conditions

CYYPb M3Z33/13/YY/,

DMX3Trary XsiHaH Toxmongyynardymg, XaHary

Julie Zahringer Alexandra Gavilano
David Streiff
Joana Eichenberger

BapumMT)KyyncaH orHoo: 13 5-p cap 2011 CyynuniiH wiunH3umn: 02 11-p cap 2021

M>3A33131 erceH xyH

Mizrob Amirbekov - I'TM M3praxunTaH
Artur Khudonazarov - [TM M3praxunTaH
Jamil Shariff - T'TM M3praxunTaH

WOCAT M3433111IAH CaH Jaxb 6YpP3H ToAopXoAnonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1041/

Xon6oraox N'MM mag3snan
TOZ0PXONryi

BapyMT>KyynanTbir 30XMOH 6aiiryyncaH

baliryynnara
e Kyrgyzstan Mountain Societies Development Support Programme, Aga Khan Development Network (MSDSP KG) - KupruscraH
Tecen

e Pilot Program for Climate Resilience, Tajikistan (WB / PPCR)

Fon cypBanx 6apumT cant
e Stauffer, Vincent. Solar Greenhouses for the Trans-Himalayas. Kathmandu, ICIMOD / Aubagne, GERES 2004.:
http://books.icimod.org/index.php/search/publication/93

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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