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Heat exchanger installed on chimney to retain heat and for cooking. (Firuza Hafizova (40, Shamsiddin Shohin, app.32, Kulob city))

Energy efficiency measures to increase the application of organic fertilisers.

(TaxXMKKMCTaH)

EeXTap HaMyZaHW XOCNTHOKNW 3aMWNH 6a BocuTaun amMasimrapgoHnn 4opaxon caMapaHOKnNn I/ICTI/Iq)O,CI,a6apI/II/I Hepy

TOAOPXOWIONT

The implementation of several low cost energy efficiency measures to reduce the
amount of organic material used as fuel within rural households.

In many cases local inhabitants of rural areas depend heavily on locally available natural
resources, contributing to, and accelerating deforestation. As a low cost fuel source, local
households often use cow-dung and wood. Taking these from the local area contributes to
decreased soil fertility and erosion processes. Most of the dung collected from livestock is
burntina verﬁinefﬁment manner for cooking, baking and heating purposes. Based upon
assessments by Welthungerhilfe in 600 households (HH) who were using cow dung as the only
fuel material, on avera1ge one HH uses 4.6 tons of cow dung annually when using traditional
cooking stoves, 6 tons for heating and 4.5 tons for bread baking. This means almost 15.1 tons
of cow dung is burnt annually per HH.

Using a simple modification of the traditional cooking stove, approximately 50 - 60% or 2.3
tons of fuel material can be saved. This saving can be further increased by the utilisation of a
pressure cooker that decreases the cooking time by 50%. Not all local hot meals can be
cooked with a pressure cooker but it can contribute to an additional saving of 0.7 ton of
organic matter.

The introduction of a metal heat exchanger on the exhaust pipe of a cast iron stove can help
save a household 3 tons of fuel material per year, the effectiveness can be further increased
by the incorporation of bread baking compartment.

Further savings can be made by using straw, mud and wood to improve the thermal insulation
of the exterior walls, ceiling and floor in the house.

Through the integration of all above measures approx 60% of the current usage rates of
organic material used for fuel can be saved. In addition it will keep the house warmer for
longer, reduce the smoke in the air, and help retain organic material in the soil.

Pug)ose of the Technology: The main objective of the energy efficiency technolog%/ is to
address one of the root causes of the deforestation process and to improve soil fertility i.e. to
decrease the demand from the local polgulation for organic fuel. This project used a range of
technologies to address this issue which in combination provided substantial savings in
organic fuel.

Establishment / maintenance activities and inputs: Cooking stoves: For centuries local
populations have been using traditional cooking stoves for cooking, especially during the
warm seasons of the year. These were made from a mixture of mud and straw. The
modification of these involves improving the aeration process during the burning of the fuel.
This is achieved by putting a metallic cover with one inflow cutting and six small smoke
outflow holes surrounding the cooking pot. The only input needed which is not locally
available is the metallic cover.

Pressure cookers: As maintenance is required 1-2 times per season to keep the cooking stove
functioning efficiently, the utilisation of pressure cookers can be easily integrated with the
modified cooking stoves.

Heat exchangers: The heat exchangers installed on top of the iron ovens, can be produced by
local tradesmen and need to be cleaned every 1-2 months. They have to be installed before
the start of the winter season when the heating is needed.

House installation: The house insulation, using locally available materials does not need
maintenance once it is installed. However, the storage of dry fruits or bread in the attic
should be avoided as it could attract mice which can destroy the insulation.

Welhungerhilfe provided subsidies for all the above work, except for the heat exchangers.
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Bavipwiunn: Temurmalik . Davad, Tajikistan /
Khatlon, TaxwiknctaH

AYH WMHXNATI3HA XaMparacaH TeXHomnorm
H3BTPYYJIC3H ra3pbiH TOO:

COHrocoH 6aipLunyyAbIiH rasapsyviH
xon6ont
e 69.1343, 38.8906
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TapxcaH (approx. > 10,000 km2)

TycraiA xamraananTtTai rasap HyTarT?:
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Natural / human environment: The geographical area served by the project is mainly hill
slopes, covered in low grade pasture fodder with wheat crops planted in loess soil. Although
the soils have the potential to be very fertile, they are overused and not well mana%‘ed and
thus have become degraded and denuded. One of the main contributing factors to this is the
removal of organic material from the biomass cycle. Trees, bushes and organic material is cut
and collected to be used as fuel.

The main source of income in the area is from semi-subsistence farming, and the removal of
organic material has a significant impact on their crops and livestock.

The houses are made from concrete foundations and mud bricks, these and the current

stoves are all energy inefficient and fail to retain heat.

Modified cooking stoves and pressure cookers (Tahmina Hafizova
(40, Shamsiddin Shohin, app.32, Kulob city))

TEXH NIH AHT AN

YHAC3H 30pwnro
YANABIPAINUIAT Calixpyynax
raspblH JOPOUTALIF BYypyynax, CIPruiinsx, HEXeH Caprasx
3KOCUCTEMUIAT Xamraanax
CaB raspbIr Xxamraasax (ycHbl 3x/ rofiblH ajar) - 6ycaz, TeXHONOrUTOoM
xocayynax
61ONOTMNIAH TOPON 3YWANIAr xamraanax / caxpyynax
raMLriAH 3pCANVIAr Byypyynax
YYP aMbCraiblH eepunenT/ sKCTpUM 6aingan 6010H TyYHUIA
Heneenens AacaH 30XMLOX
YYP ambCraiblH @epunentT, TYYHUA yp Heneer 6aracrax
VP alnrTam 341MH 3aCruiii Heneer 6uin 60arox
HUIAMMZ, Y3YYN3X VP Heneer 6uii 6o1rox

Fa3pblH OPOATONTOM X01600TON 30pUNITO

raspblH JOPOMUTA00C ypbAUMIaH CIPIrUAIaX

Fa3pblH JOPONTALIT Byypyynax
XyUT3alh AOPOVITCOH raspbIr HOXEH CIPraax/ camxpyynax
raspblH JOPOIATONZ AacaH 30XMLIOX
XON60rfonryi

I'T™M 6ynar
e TOAOPXOWryi

Heat exchanger installed on chimney to retain heat and for
cooking. (Firuza Hafizova (40, Shamsiddin Shohin, app.32, Kulob

city)

lasap awwvrnant

TapuanaHruiid Tan6ai
4. ® HarHacT yp Tapua: yp Tapwva - ynaaH byyaain (3pT
/@i ypraublH), T3X3311AH ypraman - bycag,
e Moy, ceer Tapux

Xung ypraman yprax yampabliH Too: 1
~mmr Cyypblumn, a3 6yTay, -
f;
3N
YcaH xaHramx
baliranuiiH ycanraatam

baliranuiin/ycanraaTaii apra XoCosicoH
6ypaH ycanraaTtan

[JopoliTonbiH Tepen

'TM apra xam»33

ArpoHOMMIAH apra Xam33 - A2: OpraHuK H3rA31/ XepcHMiA
%% YPXUA LM
.

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

XOPCHUI $pU3UK AopoiATon - Pc: Xepc AartapLumx

Bapunra 6aiiryynav>kuiiH apra Xampkaa - S11: bycag

TEXHVKWIH 3YPAT

TeXHVIKUIAH Y3YYIanTyyA
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BN BONTOX BA APYUIAX: YA AXXUNIATAA, MATEPVIATT BA 3APAAT

MaTtepwan, 3apA/ibiH TOOL00 3apaang Heneenex XaMrmmH vyxan Xy4uH 3ymnc

e TOOLOO/ICOH 3apAnyya; The price of the construction materials are dependent on many
e 3apgan TooLoX04 aluurnacaH santot: TJS different external factors, and prices are generally increasing

e BantoTblH xaHW (am.gon): 1 am.gon = 4.5 TJS seasonally and annually.

e Har eApuiiH aXXunnyHbl XeAeaMep XencHui ayHaax: 11.00

X3p3amKyyJ/iK 3XN3X3/ LWaapAfiaratain yiin axxmnnaraa

1. Cook stove modification (Xyrauaa / gaBTamx: any)

2. Pressure cooker (Xyrauaa / gaBTamx: any)

3. House insulation (Xyrauaa / gaBTamx: once in the beginning)
4. heat exchanger (Xyrauaa / gaBtamx: once in the beginning)

Buii 6onroxop Waapaaraax matepuan 6a sapgan

Huwa
_ 3apaan VAT [lYHI33C
H3MKWIAH YH3 - - rasap
3apA/ibiH H3p, Tepen X3MDKUX HINK | Too XampK33 6YpPUIAH HUIAT o
(TJS) epTer (TJS) awvrnardvMiH
pT TenceH %
Xeaenwviep 3pxsiAT
Labour per stove 1.0 5.5 5.5 100.0
Labour per room 1.0 37.8 37.8 100.0
Tapuman maTtepuan
Wheat straw bales 12.0 4.9 58.8 100.0
BapunrbiH maTtepuan
Metallic cover per stove 1.0 5.1 5.1 34.0
Earth per stove 1.0 0.5 0.5 100.0
Wooden lath per room 1.0 72.0 72.0 15.0
Nail, lime, brush, emalen per room 1.0 30.75 30.75 100.0
Veneer and glueing silicone per room 1.0 43.8 43.8 100.0
Bycap
Pressure cooker piece 1.0 22.2 22.2 80.0
heat exchanger per stove 1.0 30.0 30.0 100.0
Transportation cost 1.0 44.0 44.0 100.0
TexHosnorn 6umia 60/rox HUAT YH3 epTer 350.45
TexHosorv 6y 60/1rox HWVIT yYH3 epTer, am.4on/1ap 77.88
Apuwnnraa, ypcran yin axunnaraa
1. adjustment of modified cook stove (Xyrauaa / gaBTamx: twice per year)
2. cleaning of heat exchanger (Xyrauaa / gaBTamx: twice per year)
Apuwnnraa, ypcran yin axxunnaraaHg waapaaraax matepuan 6a sapgan
. 3apaan Hwvnt gyHraac
H3amKniiH yH3 o . rasap
3apA/ibiH H3p, Tepen X3aMDKUX HINK | Too Xampk3a 6YpUIAH HUIAT -
(TJS) eprer (TS) awmrnarymiii
P TesnceH %
Xepenmvep 3pxsnT
Labour |per stove | 1.0 | 33 3.3 100.0
TexHoONoOrMiH apywiraa/ypcran yiin axkwuiaraaHf waapgargax HUAT YH3 epTer 3.3
TexHosorm ap4wiax 6a ypcraa axsibiH HWAT YH3 epTer, am.40/11ap 0.73
BAVUTATMNH HEXLISJI
XunuitH gyHaax xyp TyHAac Arpo-yyp ambCranbliH 6yc Yyp ambcrasnbiH Y3YYI3ATYYA,
<250 Mm YnArnar Thermal climate class: temperate. 3 months below 5 degrees, 7
251-500 mm uniArnar months above 10 degrees
501-750 Mm xarac xyypan
751-1,000 mm xyypaw
1,001-1,500 mMm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm
Hanyy FapgaprbiH xan63p [JanaiiH TYBLLUHeeC A33LXN TexHonoruir H3BTPYY/ICIH
xaBTrari (0-2 %) Tarw eHAgepner / tan eHAaep rYArap Hexuen
6ara 33par Hanyy (3-5 %) Hypyy 0-100 A.T.A4. M. XOTrop Hexuen
AyHA 33p3r Hanyy (6-10 % ) Yy/ibIH SHMP 101-500 A.T.4. M. xamaapanryit
x3Brun (11-15 %) [l0B TO/NIrOZ 501-1,000 4.T.4 M.
Hanyy (16-30 %) 63n 1,001-1,500 4.7.4 M.
nx Hanyy (31-60 %) XOHANN 1,501-2,000 4.T.4 M.
ary Hanyy (>60 %) 2,001-2,500 A.T.4. M.
2,501-3,000 g.1.4. M.
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XepcHwii 3y3aaH
MaLl HUMMH (0-20 cm)
HUMIH (21-50 cm)
AYHA 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

F'YHWIA yCHBI TYBLUWH
rajapraac
<5m
5-50 m

>50m

3yiinuviiH onoH siH3 6aingan
X
LyHZ 33par
bara

XepcHuii 6yT3Ly, (6HreH xepc)
6YAYYH/ XOHIeH (31C3pXxar)
AYHAAX (3NC3HLRP,
LaBpaHuap)
HapWIH /XyHA (LWasapnar)

[agaprbiH YCHbI XYPT33MX
XaHranTTam
caiiH

AYHA, 33p3T
XaHranTryn/ 6anxryi

AMbApax OpYHbI OJI0H SIH3
6anpan
Nx

LAYHA 33par
bara

3,001-4,000 g.1.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poowu > 20 cm)
BYAYYH/ XOHIeH (31CapXar)
AYHAAX (3NCIHUAP,
LaBpaHuap)
HapWAH /XyHA (LWaBapnar)

YcHbI YaHap
(6onoBcpyynaaryi)

CaliH YaHapblH YHAHbI YC
Myy YaHapblH YHAHbI yC
(U3B3pLLYYNIX
LaapanaraTai)
36BX6H rasap TapvianaHrminH
3opuynantaap awumraax
(ycanraa)

awmrnax 6010MXryii

YCHbI 4aHap rax:

OHreH XepcHUIA AN3MaruiiH
X3MXK33
nx (>3 %)

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

YCHbI AaBOKWUNTBIH
TYBLUVHWIAT OPYHBbI acyyaan
raxx Troouaor yy?

Tuiim

Yryn

YepuiiH gaBTam>
Tuniam
Yryr

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWMNONT

3ax 333/1UH Ynr xaHanara
aMb 3yyX apra xan63puiiH
(eepwuiiree xaHrax)
XONMMOT (aMbxupraa 6a
xyAanpaans)
XyAanjaa HarimaaHbl/ 3ax
3331UIAH

CyypVIH 3CB31 HYYANVIAH
CyypbLuman
Xarac-Hyya3nuiniH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6ai

<0.5ra

0.5-1ra

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

OpnorblH 6ycag 3X yycB3p
Hwuit opnorbiH 10 %-nac
AooLu

HwiAT opnoreiH 10-50 %

Hwnint opnorbiH 50 %-mac g33w

XyBb XYH 3CB3/1 6YNTYYA
XyBb XYH / epX
6yN13r / 0ONOH HUATUIAH
XOPLLOO
aXwunTaH (KoMMaHu, 3acrunH
rasap)

Xam>33

6ara-xamxa3HWiA
OYHA-X3IMIIHWNIA
TOM-X3MXX33HUIA

[>ap 6yT3L, YANUNATIIHUA XYPTI3IMXK

3PYYN M3HZA
6o0noBCpon
TexXHVK 3eB/16ree

X6L,6/IMEP 3PX/ISNT (KULLI3 Hb, XAA-

aac eep)

3ax 3331

IPUNM XYUHUI XaHramx
3aM T33B3p

ycaH xaHramx 6a apuyTtran
CaHXYYTUIAH YANYMAr3

anyy 4 . caviH
aayy 7 . caviH
aayy 2 1 cain

anyy 7 caiin

anyy 4 . caliH
anyy 2 1 cain
anyy 4 . caviH
aayy 4 . caviH

aayy % . caiiH

UnH33713T 6aiia/ibIH TYBLUUH

H3H A4yy
a4yy
AyHA@X
UMHI3N13T
MalLl YMHI3N3T

Xytic
EIVEIREY
3p3rTait

[a3ap emunen
TOPWIAH
KoMMaHW
H3rANNIAH/ TOCrOH
6ynar
XyBb XYH, ©MUNIAH
rPYUAMIIyH
XyBb XYH, ©MUNIAH
rPYUNIIITIN

MexaHMIKKYynanTbliH TYBLUVH
rap axwn
epAvriH xecer
MeXaHWUKXCaH / MOTOPTOM

Hac
XYyxaq
3anyyc
AYHA Hac
aXmmar Hac

[asap awwmrnax spx
HI3NTT3 XYPTIX (30XMOH
6aryynantryi)
H3rANIAH X3163P33p (30XMOH
6ariryynantrai)
TYP33CUIH Xa163p33p
XyBb XYH

Yc awmrnax apx
H331TT3 XYPT3X (30XMOH
6aryynantryi)
HArANVIAH X3163p33p (30XMOH
barryynantramn)
TYPI3CUIAH XaN63p33p
XyBb XYH

HOJ166

Hwiiram-3gniiH 3acrmniid yp Henee

Yp TapuaHsbl ypra,

Wocat SLM Technologies

[TM X3p3rKmx33C 8MHeX TOo xamx33: 12 t/ha
byypcaH 200 H3M3rACIH =
ITM X3p3MKMUCH33C XOWLLXM TOO Xamx33: 21 t/ ha
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6yTI3MX Byypax apcaan HamaracaH v ByypcaH

XAA-H 3apgan H3M3racaH 4 ByypcaH
TyxaliH ax axyriH opaoro .
Byypean 7 Fv— M X3p3rkunx33c eMHf;x TOO XaMx33: TJS 100
MM X3P3MKUCH33C XOMLLIXM TOO XaMxk33: TJS 1200
HwiAiram-coénbiH yp Henee
XYHCHWIA atoynryii 6aigan/ eepuinH
Y yary A P byypcaH 4 caixupcaH
X3P3rudar XxaHrax
3pYYN MIHAWIH Baligan MyyAcaH 4 caitxupcaH
MapraaHbIr LWUAABIPAIX Myy/CaH 4 caiixupcaH
DKONOTWIAH Yp Henee
Xepc anaargax HamaracaH 4 ByypcaH
X6pPC HATTPax HamaracaH v 6araccaH
raspbliH 433pxu / AOOPXM KapbOoH 6yypcaH 4 HAM3IACOH
reduce fuel costs None 4 None
warmer houses, health benefits None v None
pressure cooker
None “ None
Not possible to cook all meals in this
33prangss Tanbanig nnpax Henee
OPTOIl BA ALLUTMWH LLNHXWIT23
Buii 6onrox 3apaanTari xapbLyynaxaz 0/ICOH aLuur
BornHo xyrauaaHz 3praH Tenergex
< Mall ceper (4 Mall 3epar
6aligan
YpT xyrauaaHz 3praH Tenergex
< Mall ceper Y. Mmal separ
6arigan
Ypcran 3apgantari xapbLyynaxaz 0/1COH aLuumr
BornHo xyrauaaHz 3praH Tenerjex
< Mall ceper Y MaLl 3epar
6angan
YpT xyrauaaHz 3praH Tenergex
o Mall ceper Y MaLl 3epar
6angan

As it uses mainly locally available materials, it is a low cost approach which increases energy efficiency and improves resource use.

YYP AMbCIAJ/1bIH ©66PY/16J1T

Yyp ambcrasiblH aaXknum eepunenTt

XVAWAH AyHAax TemnepaTyp ©cent MaL myy 7 B waww caiin
Yyp ambcranaac xamaapax aroy (ramLimr)
OPOH HYTIUIAH aaaap 60poo MaLL Myy Malll caiiH XapuynT: M3A3xryii
OPOH HYTIMVH CanXxnH Lyypra MaL myy MaL caiiH XapuynT: Maaaxryii
FaH ravmr MaLu Myy Z Malu caiiH
YCHbI yep (ron) MaLu Myy Malll caiiH XapuynT: M3A3xryii
Yyp ambcrang xamaapax 6ycaz yp Aarasap
upranTbiH xyrauaa 6aracax MaLL Myy 7 I waw caiin
HYTATLLUYYJTIAX BA JACAH 30XLIOX
TyxaliH HyTar A3BcrapT TeXHONOIUIAr HIBTPYY/ICIH rasap TeXHONOTWIAr HIBTPYYNCIH 6YX XYMYYCWIAH X34 Hb MaTepuannar
alumMrnaryfibiH XyBb ypaMmLuyynan aBanryiiraap TEXHOMOMMIAM X3P3MKYY/IC3H 63?
XKNLW33/ TypLInnT 0-10%
1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonorm Hb eepuUneraex 6y Hexuen 6angana facaH
30XMLOXbIH TY/14 ©6pUNerceH yy?
Tuiim
Yryri
fimap eepunesnTeHs 3mM33r B3?
YYp aMbCranablH ©6epyfienT/ 3KCTPUM Y3330
3aX 333/1UAH eepynent
AXKNN XBLA6MEP 3PXN3X 6ONOMXK (K.Hb LLINAXKNX XOA461Te8H
yamMaac)

AYTHIT, CYPTAMX
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[laByy Tan: rasap awmrnarymiH 6ognoop
e |tisvery affordable

How can they be sustained / enhanced? By involving local relevant
authorities and departments

e |t saves and minimises expenditures for electricity, gas, and
firewood procurement

e The rooms are warmer and | can cook bread inside and save more
fuel.

[laByy Tan: sMx3Trary 3cean 6ycag M3fi3313/1 6rceH XYMYYCUIAH
6oanoop
e |tis alow cost measure using locally available materials. The
heat exchanger can improve the heating capacity of the room
threefold, for example.

How can they be sustained / enhanced? replication rates could be
increased through promotion to larger audiences with support of
local authorities or by law.

e |tis environmental friendly and increases the amount of organic
material that stays within the soil.

How can they be sustained / enhanced? There could be further
awareness raising of the benefits of keeping organic materials in
the soil.

e [t saves time for collecting fire material wood and cow dung.

e |t presents an opportunity to increase land productivity through
application of organic fertilisers

e The technologies do not have a large initial financial cost and can
be implemented progressively as funds become available.

How can they be sustained / enhanced? Training of more local
teachers to provide demonstrations to the community.

CYYPb M3/23J13J1YY /[,

Cyn Tan/ gytargan / apcasn: rasap awimraarvymiiH
6oanoopaaBaH Tyynax 6010MXyya
e More labour needed to cut fuel into smaller pieces Behavioural
change

Cyn Tan/ pytarpan / 3pcA3n: 3SMX3Trary acean 6ycag MaA33,13n
©erceH XyMYYcuiiH 6oa100pAaBaH Tyynax 60/10MXKyya

e Not all meals can be cooked in a pressure cooker
e Heat exchangers can get very hot for cooking purposes

DMX3Trary XsiHaH Toxmongyynardymg, XaHary

Daler Domullojonov

BapumTyKyyncaH orHoo: 30 4-p cap 2011

M>3A33131 erceH xyH
Tahmina Hafizova - TTM M3apraxunTaH
Nazarmad Olimov - [TM M3praxunTtaH
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CyynuiiH wiunH3umn: 02 11-p cap 2021

https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1050/

Xon6orpgox NMM magaanan

Approaches: Participatory Cost Benefit Analysis for Energy Efficiency Measures
https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2442/
Approaches: Participatory Cost Benefit Analysis for Energy Efficiency Measures
https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2442/

BapyMT>KyynanTbir 30XMOH 6aiiryyncaH

baliryynnara

e Deutsche Welthungerhilfe e. V. (Welthungerhilfe) - TaxukuctaH
Tecen

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

Fon cypBanx 6apumT canT

e Brochure "Soil improvement starts with efficient cook stoves! low cost options to increase energy efficiency in Southern Tajikistan":

Weltgungerhilfe projects in Khatlon region, Temurmalik district

o Welthungerhilfe project final narrative report (144-912): Weltgungerhilfe projects in Khatlon region, Temurmalik district

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