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

Passive solar greenhouses for winter commercial vegetable production (m13f
d01u)
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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 ‘ A Lol h s
fulfill basic subsistence needs of people in remote areas and income generation through Fanuil: GBAO/Shugnan, Tajikistan, n3fAaanu
selling the produce.

Establishment / maintenance activities and inputs: A greenhouse is only efficient if it is gruruni1simsreimaiulad:
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 gf']u“ﬂgmqﬁqﬂﬁqaﬂﬂagaﬂquﬂﬁqngﬁg
increased and angled to present the largest possible surface area to the sun, the size of the e 71.5176, 37.6002

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 In a permanently protected area?:

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 At o .

the foundation with mud mortar; (4) preparing the floor; (5) building the double walls FudTunrseiuduna utasnd 19 U0 wiurhu
separated by one insulation layer; (6) making and installing an access door; (7) making and

nMawaunsuasma Tulad:

installing the wall ventilator; (8) constructing the roof; (9) making and installing the roof Ussanaasnisiueil _
ventilator (shutter); (10) installing the polyethylene shutter; (11) installing night insulation. 6 me” SLdURIN atmbUaull a4

U IUAL Juadseud Uuer L9l e "
Natural / human environment: The greenhouses were established in three villages of Shugnan 50 1) A

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 wIban1saaasnstianismiinigg
constructed these greenhouses are small-scale farmers with less than 0.5 ha of land N0 ATINITUTAaInNEUan
available.

Wocat SLM Technologies Passive solar greenhouses for winter commercial vegetable production 1/7



South-facing side of a solar greenhouse during construction process before the cellophane layer was put in place (MSDSP Khorog)
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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
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Avnssuitanasiade

1

. Digging trench for fundament, 60 cm deep (%[ 295zez | YFMINNLSPring)
2.
3.

Put fundament using stones mixed with mud (% R8szaiz[] WEm1uai None)

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.

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
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height of wall is 1.20 m. (%[ 8szeie ] WeFm1uaiNone)
. Build doors (% 1R95ze1el] M 1uai None)
. Build wall ventilators (2 295ze12[ ] V@m1uai None)

. Build roof ventilators (% 395ze12] v@mI1uai None)
. Install night insulation (= 9s=a[ | Y@m1uai None)

(oI N e I U2 N N

floduuara dsauasn1sinds

. Build roof: southfacing side put 2 layers of each 40m2 cellophane, northfacing side put woodlogs (%[ 295zl V@M INai None)

a1 lddaeia ﬁomu::iz'f}::’f: Y%uasa ldde
Hhduida i Bua Wi . AratiiAndu
(Somoni) ‘hm? Tnuilddau
(Somoni)
WS99
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
Aunsal
Shovels Pieces 2.0 20.0 40.0 100.0
Nails kg 3.0 10.0 30.0
Yandmiunaaie
Cellophane foil |sqm 80.0 4.0 320.0
Auq
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
Al mfanunuasmsdadomaTulad 3'010.0
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| Total costs for establishment of the Technology in USD | 668.89
Aanssudmiunisiagednun
1. Replace cellophane (a1 7858818 WM ual when needed, every 1-2 years for bad material, 5 years for good material)
tladauardrlddrauanisiigeini
A ld9aeia ﬂmu::i;l‘;:;: Y%uava Tdae
fhduida i Buu wu'af.l Adin -JlriaTﬁl.ﬁm’fu
(Somoni) Somoni) Touglésu
usau
Replace cellophane IPersons/day | 2.0 I 40.0 80.0 | 100.0
Yandmiunaaie
Cellophane [sam | 80.0 | 4.0 320.0 100.0
A ldsefanuauasninigedmeanwma Tulad 400.0
Total costs for maintenance of the Technology in USD 88.89
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During construction of the greenhouse, 6 weeks

Establishment costs
high v low

high investment (400 $ for 1 greenhouse)
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Income revenues from vegetables are high, during one winter season two yields of vegetables can be planted.
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qaude: yuuasuaclEdaiu
e The materials are locally available (mud,
wood, straw, stone), except for the transparent
cover sheet

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

youde: veuadiuassusiumiaivensaudug
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

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

Wocat SLM Technologies

wdiawdaldwarudee: yuuasaclédduuilutiguildadnols

wsadaidyaudes: vauaduacsiusumiaivensaudug
wAladlegunldadngls

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

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

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.

Passive solar greenhouses for winter commercial vegetable production

6/7



specialists who will help them in designing greenhouses
appropriate to the prevailing ecological conditions
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e Kyrgyzstan Mountain Societies Development Support Programme, Aga Khan Development Network (MSDSP KG) - @l isCnCea@a1
0 As9NNT

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

n1sdvdonan
e Stauffer, Vincent. Solar Greenhouses for the Trans-Himalayas. Kathmandu, ICIMOD / Aubagne, GERES 2004.:
http://books.icimod.org/index.php/search/publication/93
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