Passive Solar House belonging to Barat Ali for house warming during winter (SLMP (HELVETAS Swiss Intercooperation Afghanistan))

Passive Solar House (PSH) (BWn1&idau)
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A clean energy technology for converting solar energy into heat for warming homes. an1ufl: Bamyan Center / Dashte Esakhan,

) . . Bamyan, dWn1iianiu
Passive Solar House technology is documented by Sustainable Land Management y

Project/HELVETAS Swiss Intercooperation with financial support of Swiss Agency for

Deve|0pment and Cooperation. Ff’]u'l“ﬂ’\ﬁtﬁs’\ﬂﬁtﬂﬁiuiaﬂ:
Households in Bayman Centre experience very cold winters and meeting household energy & - a P FAdana
needs for the Bamyan population is challenging. They mostly rely on unsustainable solutions MWNUMNQUA TR FUDIFDIUNVIGNLAA

such as burning manure or mountain shrubs. Shrub harvesting for firewood is a major cause of ¢ N.a.

land degradation in the province. Fuel expenses also deplete the financial resources of an

alread?/ impoverished population. Also, due to the intense cold, very few activities are Aswansuasmalulad: nszata Uaang
possible during the winter. To overcome the challenges of heavy dependence on biomass for FUOCN @Nal YA00027 Kkm?)

winter heating and to improve living conditions, many families in Bamyan Centre are adopting

the passive solar technology for improving their living conditions, while reducing pressure on

environment. In a permanently protected area?:

Passive solar technology captures sunlight in a room or building, and converts that energy

into low-temperate heat. It provides an efficient mean of capturing the sun's energy, reducing FuAlunissdunis: uiaana 19 U WOUARW
the need for fuel wood and coal for heating.

(1)The passive solar house (PSH) technology has significant economic, socio-cultural and ussmwﬂaamjuguﬂﬁ -
environmental benefits. They are as follows: 1 9ENNSE S H eI w A
(2)reducing the reliance on shrubs and other heating materials; saving expenditure on fuel ULUSFLAURUL L9UBITeUUL UL 0L Qi Iim
(aprox.25,000 Afghani/year) and the time usuaIIK spent on harvesting bushes; 50 1)

(3)provision of extra space in the house for washing/drying cloths, bathing, social activities, UL IINSVA aaInslan1snin3 9y

play and study area, space for vegetable crops for home consumption; savings due to this 1190 ASINTSHSTAINAEUBN

technology offset the high initial investment cost;

(4)improved health due to less exposure to cold;

(5)reduced pressure on environment. The technology contributes to re-greening of common
lands or rangelands where fewer shrubs are collected (uprooted) for firewood.

PSH should have a Southern exposure to take maximum advantage of the sun for daylight and
passive solar heating. Most of the houses in Bamyan have southern exposures. The PSH is
generally used for 6 months (November to April).

Although the technology was introduced in Bamyan by GERES, an International Non-
Governmental Organization, many families have replicated it without any external support.

The main purpose of Passive Solar House technology is to make use of the solar energy for
heating homes. As a result, the need for shrubs and coal for home heating is reduced
significantly. The technology contributes to re-greening of common lands or range lands on
which shrubs are harvested (uprooted) for firewood. Barat Ali's family bought about 60 donkey
loads of shrubs per year for winter heating purposes. They did not have to do that after this
technology was implemented by the PSH owner. The technology also contributes to the well-
being of all family members, especially of women, who can do their household chores, and
children who often got sick due to cold exposure.

The PSH presented here was established in September 2013 before the onset of winter. A
transparent plastic sheet, metal pipes, wires and ropes to hold the plastic are used for
construction work. Metal pipes were purchased from Kabul by the owner.

The PSH measures 17 min length, 5 m in width and about 4 m in height. However, the PSH
may vary from one house to another. The factor to consider is that the PSH should have long
area to capture maximum sunlight. The uEper part is slopping (about 30%§radient) to drain
the water and snow. Local semi-skilled labor and skilled mechanic for welding the pipes were
employed for construction works.

Approximately 45,000 Afghani/790 USD was spent on the construction of this PSH. The owner
made significant investment. He purchased the pipes and plastic contributing approximately
70% of the costs. Plastic sheets, which are available on the market in Bamyan, are not of very
high C\uali'((jy and have to be replaced each year. If the used plastic sheet is not too damaged,
it is placed on roofs to protect from snow water/rain seepage. Otherwise, it is simply thrown
away, which is not an environment friendly practice.
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According to the PSH owner, a possibility for improvement is to use good quality wooden
frame instead of pipes so that the plastic sheet can be kept intact by nailing it to the wooden
frame. Using wooden frames may also reduce the cost of the techno 0%1% making it more
affordable for poor families. Provision for ventilation is an aspect which needs to be
considered while constructing PSH.

Bamyan province is a remote province of Afghanistan with high povert?/ rate. It has a
temperate and arid climate. During winter, temperatures can drop below minus 22 degrees.
Summer temperature can reach up to 34 degrees in the month of July. The average annual
rainfall in the area is about 230 mm and some years can be very dry.

90% of the population relies on subsistence agriculture for their livelihoods and off-farm
activities are marginal.

Inside view of Passive Solar House. Also in the photo is Barat Ali, the house owner and the vegetable plot. (SLMP (HELVETAS Swiss

Intercooperation Afghanistan))
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Pipes is the most expensive part of this technology
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e @MalNgIaalllal un153nall seouaaieanmay

Aanssuianisinde
1. Purchase material from Kabul (%7 195za2[] W#m1ua September 2013)

2. Construction of PSH using 4 semi-skilled workers for 3 days and one skilled mechanic (% Rasz2e!

fldauara dirauasnsinds

UFmNaSeptember 2013)

a1 lddueia ﬁomu:;‘:'g:;: Y%uava Tdde
flodeaindia wiae Bua wuae ddin AralwAndu
(Afghani) (Afghani) Tougléau
WS99
labour ha 1.0 | 190.12 | 19012 | 100.0
gunsal
plastic ha 1.0 70.28 70.28 100.0
pipes ha 1.0 530.31 530.31 100.0
Al aanunuasnisiastovaTulad 790.71
Total costs for establishment of the Technology in USD 13.87
Aanssudmiunisiagednun
1. Maintainance - plastic sheet (%[ 295z V@M N0 As required)
2. Replacement of plastic sheet every year (#f[1295¢&1 | W 1uni None)
tladauararlddrauasnisiigeinin
@ ldgaeia vfomu::iz'g:;‘: %uasrn Tddne
oduinudia i 1Bura e At AralwAndu
(Afghani) (Afghani) TnuldAau
U599
labour |na | 1.0 | 13.78 13.78 | 100.0
gunsal
plastic [ha | 1.0 | 68.92 68.92 100.0
A ld s afanunuasmahgedminaniwmaiulad 82.7
Total costs for maintenance of the Technology in USD 1.45
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Passive Solar House (PSH)
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Most rainfall in spring (April and May) and also there is snow.
Thermal climate class: temperate. Bamyan has cold winter
(temperatures can fall up to -22 degree C) and temperate summer.
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Reduced expense on fuel (wood and
coal)

Off-season vegetable production for
self consumption

Energy saving (coal bags)
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anag

el

Anad

v UFudsieallllu

BTG Y .
For winter season

ana Time saved in shrubs collection, burning Bukharis stoves for
house warming, going out for daily chores like drying
clothes, etc...

None
Due to less consumption of coal and shrubs

None . . . .
Harvested 5 times during winter/spring

None

Less use of coal for winter heating

USus ealulliu

saved can be used for buying food items.

Due to increased fresh winter vegetable production. Cash

Women, men and children are less exposed to severe cold.

UFus eal il iu

Also consumption of vegetables grown in the PSH

contributes to food diversity and health. PSH also protects
chimney smoke from outside entering the house.

Passive Solar House (PSH)

PSH used for social meeting, children play and studies,
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washing/drying clothes, bathing etc.
SLM #sa@3us 0 sad@ NNl @ 0aN ] NSy

AaIN AU £usC] - . . .
anas 200 Wsulsientaliiu |n terms of reducing shrub cutting through alternative

energy options. Others see and learn.
AMSUSSC MM T 8l Ooalk 4 UFuusealiiu
contribution to human well-being

The technology has contributed to less expenditure on fuel,

decreased v increased . ”
improved health and has created socio-cultural
opportunities.
HaNTENUATUDL I INEN
UM naunIRG Y
O RouEliul anag As PSH has sloping top without any proper outlet for
concentrated runoff
AIURAINRAENITINTWUDIN
anas ’ R LR As the family can grow certain vegetable crops and flowers
inside the PSH during winter time.
nMsUalas@Nstuau’ agnlnal] sHaunszan
[TV SRS 4 anag .
Because of less burning of coal and shrubs
uanssnuuanfuddufunis
Increased vagetation cover
decreased ’ increased Due to less extraction of shrubs for firewood for winter
heating
Reduced soil erosion
None v None .
Estimated
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The cost of the PSH can be covered in 2 years time. This is only in financial terms but if we analyse the overall economic benefits considering
health and ecological benefits, the benefits compared with establishment costs will be more.
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goude: yunasuadldfiau wdawdaidwaudes: yunasuadldtduuslutigmildatols
e Multiple benefits for the family - less expense for fuel, children e Metal pipe is not good for frame because the plastic sheet cannot
can play inside in warm climate. It is also a good space for social be nailed to it so that it does not get blown away by wind. Use of
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meetings.

qoud e ruaduacgsiusiuviaivensaudug

e PSH has multiple benefits: house warming using clean energy, less
expenditure on fuel for winter, extra room for various activities
(like studies, playing, washing, drying clothes, warming water,
social meetings), less use of shrubs.

e Due to PSH technology, families dependency on shrubs for
firewood is reduced which leads to improved land management.

e Convinced by the benefits of PSH technology, many families with
financial resources have constructed it without seeking external
support.

wooden frame.

e Distance between pipes is more. More pipes needed to reduce
that gap.

e The air moisture can increase in the PSH as well as in the other
parts of the house. The door and if possible the window of the PSH
should be opened for some minutes during the day.

wéawdaidwaudes: auadauacsiusumiaivensaudug
wAladleyunldadnals
e PSH does not have proper ventilation. Construction of a ventilator.
e The poor households cannot apply it due to high establishment
cost. Use of low cost wooden frame and some incentives to the
poor families for establishment.

N1Saln9ag

gsusau
Agila Haidery

Editors

Jufdarinanans 12 wauniau 2014

ens

Abdul Wahed Atayee - a1 a1 eSldhey
Aqgila Haidery - s 1001 a0 ) el ey
Sanjeev Bhuchar - w00 I eSidvhey

dagursaduidinlugrudaya WOCAT
https://qcat.wocat.net/th/wocat/technologies/view/technologies_1602/

daya SLM figndnede
n.a.

n1sdaianaisgniinlag

29AlINg

e HELVETAS (Swiss Intercooperation)
[ @%9N1S

e n.a.

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

International

Passive Solar House (PSH)

gnsvdau
Deborah Niggli
Alexandra Gavilano

NMsANANEIER: 6 NU1AR019

©@®SO

6/6


https://qcat.wocat.net/th/wocat/technologies/view/technologies_1602/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

