¥ INFRASTRUCTURE DEVELOPMENT COMPANY
LIMITED (IDCOL)

Infrastructure Development Company Limited (IDCOL) was established on 14 May 1997
by the Government of Bangladesh(B). The Company was licensed by Bangladesh
Bank as a noibank financial institution (NBFI) on 5 January 1998. Since its inception,
IDCOL is playing a major role in bridging the financing gap for developing medium and
largescale infrastructure and renewald@nergy projects in Bangladesh. After a decade,
the company now stands as the market leader in private sector energy and infrastructure
financing in Bangladesh.
IDCOL is managed by a sevemember independent Board of Directors comprising three
senior goernment officials, one prominent entrepreneur, and two famous professional
practitioners from the private sector and a full time Executive Director and Chief
Executive Officer. It has a small and migkilled work force comprising economists,
financial aml market analysts, engineers, lawyers, IT experts and accountants. IDCOL's
stakeholders include the government, private sector, NGOs, multilateral institutions,
academics and the people of Bangladesh at large.
Under its mainstream operation, IDCOL prosdengterm senior and subordinated debt
financing to viable privatelpwned and operated infrastructure projects. To be eligible
for IDCOL funding, projects must meet theOB 6 s priority pl an a l
technology. Infrastructure sectors in the curgardrity list include:

- Power Generation,

- Telecommunications,

- Information and Communication Technology (ICT),

- Ports,

- Renewable Energy,

- Gas and Gas related Infrastructure,

- Water Supply,

- Toll Roads and Bridges,

- Shipyards and Shipbuilding,

- Mass TransportatioBystems,

- Urban Environmental Services, and

- Otherprojects approvetdy IDCOL Board.

Renewable Energy Program

Under Renewabl e Energy Pr oghrearmjoraled3COLO6s cu
a. Solar Home systems(SHS)
b. Domestic Biogas plants
c. Improved CookingStoves(ICS)



1. INTRODUCTION

Bangladesh is situated between the latitude 20.34 degrees and 26.38 degrees north on the
South Asian sub continent. The total area of thenty is about 55.598 sqniles
(143,98 sq. km) with a population osome 160 million making it one of the densely
populated areas of the world with 1142 people live per sqMost of the country
consists of the fertile delta of the Padma Jam@angesBramhmaputra) River system.

The latter divides the country into @asternand western zondn 1998 a bridge was
constructed taonnectthe two zones easier. As most of the countryeis/ flat, almost

every year during monsoon there is a flood. It causes huge damages affectingréte
economy of the country. In some badagge someoortion of the total land area is under
water for few months. On the other hand, during the dry season there is a scarcity of
water, which affects the agricultural production. Thare mainly three distinct seasons:
winter NovemberFebruary) summer(March-June) and monsodduly- Octobe}.

The average winter temperature varies betweerf 28@aximum)and 9 ¢ (minimum)

and summer temperature 3%cmaximum) and 20% (minimum) The average rainfall
varies fromregionto region but 250 cm @ assumed as an average for the couMoye

than 250 days in the year are on the average stinny

1.1 Energy Demand

In Bangladesh energy shortage is most important barrier for economic gktovtiever
government of Banghtlesh has a vision to supmectricity to all by 2021According to
Government statisticthe gap between electricity supply and demand isS8@MW.
Population ¢) with accesgo electricity is about 499!

Bangladesh is an agricultural country and more than 90% gbdprlation livesin the
villages. Readily availablduels are biomass energgiomass resources on the basic of
their characteristics and quality, they are used as food, fodder, building materials, fuel
and manure. Only a fraction of the total biomass pced by photo synthesigocess is

used as fuel. In Bangladesh commokihown biomass fuel arefuel wood agricultual
residues and animdung.

Biomass energy considered as a cleaner source of energy and there is a growing concern
regarding green houggs emission at the global level. Beneficiaries will be attracted to
figreen powed gener ated by biomass owing to its
i nclude minimizing gl adraanetcadwan dioxidaigemitédf e ct L
This means the amurt carbon dioxide emitted isqualto the amount absorbed from the
atmosphere during the biomagowth phase. Energy from biomagsoducesno sulfur

emissions, helping to mitigate acid rain.

A small numbers of cities and towns of the countrysameplied with natural gas. As a
result, most of the people of the cities and towns of the country use fuel wood for cooking
and other heatingurposes. Somé4 million tons of biomass fuels are being consumed



annually, which constitute 68% of total energgnsumption of the country. Energy
consumption by sectors and also by sources are shown in Figstekpectively
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The following important points regarding thee | a tontrbatisntof the commercial
and biomass fuels in the national energy scene are:

1. Biomass fuels accounts for &% of the total energyconsumption of the
country. The remaining 32% is being made by common fuels vimatural gas,
oil, electricity & coal.

2. In the biomass type fuewood, overwhelmingly dominates, contributing41%
of the natural figure, while non wood biomascontribute only 26.97%.

3. Domestic sectors consume 60.4% of the total energkiowing that a big of
the energy is used for coking and other heating purposs.

4. Industrial uses 21.5% ofthe total national energy consumption

In boththeruralandtheurban areas more than 90% families use biomass fuel for
cooking purposes. But in rurarea about 97% energy consuntgtbiomass fuef. The
ruralh o u s e lenergydcénsumption by sources is given belowigaNo.3
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Fig.No.3: Rural Household Energy Consumption by Sources (% energy consumption)
Saurce BIDS Survey (2004)

1 Fuel wood is most important rural energy source, accounting for some 44%
of the total energy consumption.

1 Including leaves and twigs, the share of #ntree based biomass is nearly 60%
of the total household energy

1 Kerosene is used primarily for lighting.



This is causing rapid deforestation and consequently a change in thgséamleading
to erosion and changes in the climptdtern. InBangladeb only 12% of the total land
area is covered bgovernment managed forest and this is rapa#greasindecause of
the populatiorgrowth andhe growth of the industriefdustries such as tobaccaring,
lime manufacture, conversion of date palm juicemolassesserculture, small textile,
match manufacturing industry, paper and pulp industrydstpend entirely on fuel wood
and thus increasing scarcity of wood for use as fuel or raw mat&@wmiservation of the
traditional sources of fuel has tleéore become a necessity to preserve our forest wealth
and also provide the feed stocks to the industiresrder to combat this situation, the
Governmentof Bangladeshhas undertaken an elaborgteogram for large scalea
forestationand induction of rare efficient improved stoves in the country.

2. TRADITIONAL STOVES

Fire has been known to man for as many &9,600years in its natural fornDuring

mos t of this ti me, man o6s iromtdgng ed.Thushmass beer
societieshavetheir form of mythology how fire was discovered or was acquired. It was

just 30,000 yearago that an ignition source was invented, which permitted a fire to be
startedat will. Since then man has used fire to cook food, to light and heat his home,
manufature metallic objects and finally to produce mechanical power.

ATo | i ve man
Mu s t eat
To be edible food
Mu st be cooked 0

E. T. Ferguson (Eindhoven

Cooking is a fundamental as raising food for human survival. But cooking is much more
than that. Cooking food has been central ® fémily life for several millenia around

the world andconinuesto be so to this dayood and cooking practices are a vital part of
traditional and an important means of cultural expression

The traditional appliances commonly used for cooking and other heating mIgnvess
the country are calledChullaso  w hgenerallyuse fuel wood, agricultural residues,
cow dung cake etc. as fu€lg. No:3



Fig. No-4: Traditional Cooking Stove commonly used in the @untry.

The taditional stove isusually a muebuilt cylinder with three raised points on which
cooking utensils rest.One space in between these raised points is used as fuel feeding
port and the other two for flugases exits. These stoves may be built under ground or
over ground. Irsome case, twstovesare joined together laterally using a single fuel
feedinghole There are some stoves also made by digging in the greurete some
special arrangement is made for burning-hcek or sawdust. This type of stove can
also be madeybM.S sheetA small diameter cylindricashelfis placed at the center of
the stove and its surrounding space is packed withhus& or sawdust. After filling the
spacethe centrakhelfis taken out. Generallghe stove is ignited at the centre carel

it burns slowly for a long period of time. One of isadvantagesf thistype of stove is

that, burning rateannotbe lowered during its operation. Once the ignition starts, burning
will continue till the complete combustion of fuel.

The traditional stoves commonly used in the country have two major problent56!

1. Thesestoves cause unnecessary loss of heat for the following reasons:

a) These stoves are too deep, depth ranging from2Lft (30-60cm). Because of
large distance between the pot anéuel bed, heat transfer to the cooking pot
is considerably reduced resulting into low efficiency.

b) Because of large size of the flue gases exits between the cooking pots and the
stove, much of thehot flue gases get out of the stove without coming in
contad with the cooking pot and thus lowering convective heat transfer.

c) Since air cannot reach the bottom of the stove, considerable amount of
cooking fuel accumulate at the bottom as charcoal.

The measuredefficiencies of these stovegary from 5-15% depending on the depth
of the stove anddimensionsof the flue gases exits.



2. The smokes emit from traditional stoves cause health hazards tasers mainly
women and childrenfor following reasons:

a) Due to incomplete combustion in traditional stovegappreciable quantities of
irritants , toxins and carcinogens are released in the kitchen environment .The
combustion products of wood are carbon dioxide, water vapor, carbon
monoxide, particulates and polycyclic organic matters. Last three are known
to be pollutants hazardous to the humarhealth.

b) The World Health Organization (WHO) estimates that exposure biomass
smoke from cooking devices constitutes the fifth worst risk factor for disease
in developing countries and causes almost twaillion premature deaths per
year.

c) This smoke causes a range of deadly chronic and acute health effects such as
child pneumonia, lung cancer, chronic obstructive pulmonarydisease
(COPD), heart disease as well as low birth weights in childreand cataracts
which affect women more than men leading to blindness in the developing
countries.

In Bangladesh more than 90% of the total population using biomass fuel for cooking
and other heating purposes, the health burden of indoor air pollution (IAP)
exposure in thecountry is oneof the largest in the world. It is estimated that more
than 24 million rural people and nearly 6 million urban people in Bangladesh are
expose to IAP.



Mechanism of major health effectdue to different pollutants present in the
smoke during burning of biomass fuel in traditional stovéis given in Table
No.1& 2 as follows:

TABLE NO.1: EMISSION OF MAJOR HEALTH EFFECT POLLUTANTS
DURING COOKING WITH BIOMASS S TOVES

S.L POLUTANTS MECHANISM OF HEALTH EFFECTS

1 CARBON Inhalation into Respiratory System :
MONOXIDE 9 Absorption into blood in lungs.
9 Elevated COHb levels in blood.
1 Reduce Oxygen to Cells.
(Possible Cilia- Static impact on Lung Clearance
Mechanism)

2 PARTICULATES Inhalation into Respiratory System :

1 Disposition in respiration tract
1 lIrritation and toxicity.

3 POLYCYCLIC Inhalation into Respiratory System :
ORGANIC MATTER
9 Disposition & absorption in lungs
Metabolic activation.
Precursor to Cancer.

4 FORMALDEHYC Irritation of Mucous.
Toxicity to Cilia.
1 Reduction in Lung clearance ability
Possible carcinogen.

TABLE NO.2: TOXICITY OF CARBON MONOXIDE

® O,+Hb - O,Hb ------—-- (n
® CO+Hb -—-——-—--- COHb -———----- (2)
® O,Hb+CO ---—----—-- COHb+0,---- (3)

COHDb is responsible for health hazards.




3. The Kitchen System

3.1 Fuels:

Different types of fuels, which are generally used in the traditisioalesare: fuel wood,
twigs, leaves, straw, rice hustity cow dung cake, jutstick, bagasseand agricultural
residuesNow a dayit seems that the type of fuailse hashifted towads lower quality
fuels because of a depletion mdsources. Typef fuel is one of the most important
variables with respect to indoor g@ollution (AP). The chemical compositisnmoisture
contentand oxygen enclosed, influence combustion characteritid finally air quality.

. Fuel wood:

This is the hard portion of a tree virunk, branchroot etc. The average size of
wood pieces used for domestic cookisgabout 4560 cm Long and 57.5 cm.thick.

But in commercial cooking and heating purposes viz. cooking in hotels, restaurants,
camp,steamingof yarn in textile mills etc.hite sizes of wood pieces are much bigger
than used in domestic cooking. Different indigenous trees are used for fuel wood viz.
Mango,Jackfruit,Tamarind Blackberry, Shondhori, Mandar, Bamboo etc.

lI.  Twigs and leaves:

These are the small branches, often used for lighting the stove and fallen leaves dried in

the sunlt also includes some wild bushes grown in open places.
1. Straw:;

After harvesting paddy, the residual part left in the fieldcadlediN a r a 0 portidnh e
obtainedaftert hr eshing i f paddy is cal |kaavhnasKh o
straw. GkKhorerabl yséd as Namd nised fofud.ed and

IV. Rice-husk:

The hull which is obtaied by dehusking rice is known as rice husk, Rice husk is used
as a fuel along with fuel woodNowadays briquettare produced from rickusk. It is
sells in the market along with fuel wood.

V. Jute-stick:

After taking off the fiber fromhe jute plant, the residual part is called jstek. The
length of jutestick varies from 24 meters.

VI. Cow dung

From the faces of cows, flat cakes are made or it is wrapped around a stick ama dried
thesun.

r
A
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VIl.  Bagasse

After the extraction osugarfrom sugar candgheresidualpart left is known as bagasse.
In some areas in Bangladesh this is used as fuel.

VIIl.  Agricultural residues:
It includes the residues obtained from other crops that paddy, jute and sugar cane.

3.2 Utensils:

Two type of cooking utensils are usédflat bottom and ii) round bottonThey are made

of aluminum sheetRound bottom utensils are more efficient than flat botitensils
because a greater part of the ut#dams.Ad 6s bo
a result, more of the content is heated at a time. Round bottom utensils are popularly used

for domestic cooking. But while in hostels, hotels, camps, where large amount of food

stuffs is being cooked, the flat bottom utensils are commonly. Usélde rural area, the

poor people, generally used utensils made of burnt clay.

3.3 Cooking Syle and Process:

Most cooks aravomen. Theygenerally cook their food indoors. But during the winter
season, most of the women of the rural areas cook their éatsisle their houses in their

yard with agricultural residues which are abundantly available at the time. They make the
traditional stove by digging a hole in the ground. While cooking, women generally sit in
front of the stovePaith angiwictth od wstoiodk ciah |
used for pushinduel in the stove. During the rest of the year, they cook their food inside

the house. The rich people alygacook their food in a kitchen.

The majority of the people diiie countryeat rice fish, pulse ¢al), potato, vegetables,

meat, chicken etc. All these food stuffs are being cooked in water by boiling. Apart from
these foods, whedibur is also taken as a food by makiclgapaties, paratha, luclatc.

4. IMPROVED COOKING STOVE (ICS)

5. What isICS:

ICSs are those traditional stoves which upon some modification/alternation/addition yield
higher efficiencies when compared with the unmodified &ted.

x Salient Features of an ICS :

a) An ICS is an improved version of the traditional stove having higher fuel
efficiency compared with the traditional ones.

b) An ICS has a grate in the middle of its combustion chamber and fuel burns on it.

c) There is entry of primary air in an ICS below the grate which helps burning of
charcoal formed during burning of fuel wood.
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d) The three raised ends of a chimneyless ICS are much smaller than those of the
traditional stoves.

e) In case of multiple mouth ICSs with chimneys, cooking in the first mouth is done
by direct flame produced from fuel, while cooking in the other mouths are done
by hot flue gases coming out from the first mouth and the spent flue gases are led
out of the kitchen through a chimney

4.2 Advantages of Improved Cooking Stov@dCS) Technology

The improved stoves have many advantages over traditstoaks. Someof the
advantagesf ICSare given below:

I. Saves 5665 % traditional fuels
il. Reduces indoor air pollution (IAP)
iii. Save cooking times 460 %
V. Keeps the kitchen environment pollution free and
thereby check health hazards of the users.
V. Maintaining proper nutritive values of the cooked
food.
Vi. Less blacking of the cooking utensils
Vil. Ched the fire hazards.
Viii. Reduces CQ emissions in the atmosphere, thereby
reduce the green house effects

4.3 Objectivesof Improved Cooking Stove(ICS) Technology:

) To save traditional fuels by popularization of improved stove and keep
pollution free environment in rural areas.

1)) To reduce indoor air pollution (IAP) in the kitchen.

i)  To develop skill manpower through training course of improved stoves to
the unemployed men and women of the country.

Iv)  To create awareness about the effectiveness and usefulness of improved
stoves by massive advertisements througrarious media

V) To reduces deforestation and maintain ecological balance of the country
by massive used of improved stove.

Vi) To involve different Government, SemiGovernment and Non
Government Organizations in dissemination program of improved stoves.

vii)  To improve the hygienic condition of the kitchen.

11



5. R&D ON IMPROVED STOVES (UP-DRAFT STOVES

Improved stoves are those traditional stoves upon which some modifications have been

made to give higher ther mal efficiencies.
here. Improved stoves are those traditional stoves upon which some modificatiens hav
been made to give higher t her mal efficie

elaboration here. The efficienciese defined as a fraction of heat content of the fuel
fruitfully utilized. If Q is the heat content of the fuel burnt and U the amourtfutyi
utilized, then the efficiency E is givers:

E=U/Q

The quantity Q can be accurately determined if the colorific value of the fuel used is
known. There are, however, some difficulties as to the accurate value of U. To a stove
designer, U is the amount of heat used to do the cooking. Further, to a sauor a
producer, U is the amount of heat required to evaporate the water away. Obviously U
value in these three operations, keeping other factors constant, will not be the same.
Moreover, while cooking food, U value will differ depending on whether coolsmpne
simmering or by frying or by steaming.

In rural Bangladesh, items normally cooked are rice, fish/meat curry arfoludises) All

the three items are cooking by simmering. Obviously, the recommendation of a stove
using water evaporation efficienegay not be applicable here. In simmering practices,
cooking medium is first taken to the boil and then kept simmering till food is cooked.

ATo achieve higher efficiency, a stove should be designed such that the rate of heat
input should be as high apossible during parboiling and as low as possible during the
simmering perioa.

This point clearly indicates, besides stove design and cooking practices, vigilance of the
cook is also an important factor in gaining a higher &fel stove.A feeding ra¢ higher
than necessary will only evaporates the water away but not h#stecsoking.

Since the stoves are meant for the millions of masses, any kind of sophistication in their
manufacture and also operation will act as a deterrent to their widesgpphkchtion.
Attempts, therefore have been made to develop and introduce modified versions of the
traditional stove, here in after termed @@d mp r o v e dn ti®tirstituee cof Fuel
Research & DevelopmentHRD) a number of improved stoves have beevetted to

suit the requirements in respect of biomass fuel types, shape of cooking pots and cooking
habits.

These models may beayped into 3 categories: (i) Improved Stove without Chimney (ii)
ImprovedStove with Chimney and (iii) Improved Stove withedfe Heat tlization.
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5.1 Stoves withoutChimney:

This model is just our ageld traditional stove with threenodifications: Firstly, the
exhaust gap or flue gait has been reduced to 1.25 cm, so that convective heat loss,
consistent with good burning, is at a minimum. Secondly, a gate has been placed inside
the stove at a depth of 1B cm.belowthe stove rim. Considering the size of firewood
used6-7 holes of 1.25 cmin diameter are made on the wall of the stove just below the
grate for primary air entry. This stoveaves50-55% fuel when compared with a
traditional stove of the same internal diameter. However this stove is suitable for fuel
wood, twinges and branchEig. No 4.

Fig. No: 5 Improved Single Mouth Cooking Sove (Portable).

In order to make the stoves suitable for any kind of fuels including straws, leaves, dung
etc. the stove is built by digging or building a cylindrical shape stove in the ground or
above it and the grates are either at the level of the ground or beloswoithat the fuels

can be conveniently pushedtoles for primary air inlets and ash outlets are made either
on one side or both sides of the stove.

5.2 Stoves withChimney:

For nonchimney stoves, flugases coming out from the stove remain in the kitchen thus
making the users uncomfortable with heat and smoke. To overcome this, a single/double
mouth stove with chimney were introduced.A major version of chimney stove is the
multi-pots stove where cooking of more than one item is done simultaneously as shown
in Fig. No-5.

Fig. No-6 Improved Double Mouth Cooking Stove with Chimney forDomesticCooking.
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In this case, fuel is burnt in the first combustion chamber over a grate and cooking in
other pot is done through the hot flue gases coming from the front chamber. The stoves
are so designed to maximize heat transfer to cooking utensils. Fuejsa¥Vitnis model,

as compared with a traditional one pothole, is abot6®. This model decreases the
time of cooking and also makes the kitchen free of smoke and hot air. It can be easily
made withmud. A grate is placed 180 cm below he stoves rim. iOboth sides of the
stove, just below the grate, two small holes are made for primary air entry and ash
removal.

To accommodate bulky loose fuels such as straws, leaves and dung, the primary air/ash is
the ground and the grate is placed at the ground $evithese fluffy fuels can pushed into

the hearth. Further improvements of these models are being Rigdeo-6

Fig. No-7 Improved Double Mouth Cooking Stove (half underground.

Multiple stoves can be made in large sized to suit cooking needs in hostels, hospitals,
community centers, etc askig. No-7

Fig. No-8 Improved Double Mouth Cooking Stove for Large Scale Cooking
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Industrial stoves built for streaming twisted years in the textile mill is another variation of
this designFig. No-8

Fig. No-9 Improved S i n lglduté Chimney Stove isUsing for Industrial Purposes

Semii ndustrial #AGur 0 makiisgyendtetos:iFig. No9of i mpr o\

L 1S

A. Traditional Stove B. Improved Stove

Fig. No-10 Gur Making Stove
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Fig.No11 Processing of Raw Materials for Ro:

Fig.No-12 Pr ocessing of RawCoMastterruicatlisonf obry RoGX

5.3 Improved Stove with Waste Heat Utilization

Hot flue gases entering the chimney are released in the atmosphere in the case of
chimney stoves mentioned aboweor this category, arrangemsritave been made to
recover sensible heart from the gases passing through the chimney.
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The main feature of this stove is the box, fitted at the bottom of chimney of improved
double mouth stove. The maximum temperature attain in the box i¢6I80 without

any insulation of the box. With a proper insulation, temperature can attak3®BeC.

When the cooking medium reaches its boiling point, it is removed from the stove and
placed in this hot box. The empty pot halethe stoveis again covered with another
utensil containing fresh food items. The remaining cooking in the hot box is completed in
about the same time as the fresh food items would require in the stove. A maximum of
one utensil can be accommodating at a time in the hot box. The hot box alone shows
saving of 1015%. The cooked food can be kept warm for a longer time. Good quality
polao, bhuna khichuri, rice, pudding, cake, biscuits etc. can be made in this box. The box
can be used as a drier. In larger models, water heaters have been attachedinontne

just below the hot box for supplying hot water for tea making or other purposes.
Fig. No-10

Fig No 13: Improved Double Mouth Cooking Stove with Chimney for Large
Scale Cooking Coupled with Water Heater andven

It should be mentioned here, however that stove without chimney are the simplest of the
3 categories and can made by any one if a proper training is given. These stoves are
within the reach of all including the rural and urban poor, as they do valv@d much

cost excepting théabor which the owners themselves can previahd a grate, which

costs TK. D.00 only. Chimneystoves are however, a little sophisticated and involve
some cost for purchasing chimney and metallic grasegd multiple stovecost TK.
5,000.0G 7,000.00 each depending on the size and strength of structure. These stoves are
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built by the ICS technicianson the request from, hostel, hotels, community centers,
industrials concerns etc.

Traditional fuels viz. fuelvood, straws]eaves, bagasse, cedung, etc. are being used
for domestic cooking and other heating purposes. In Bangladesh there asdaaty®
number of small industries which are operated by-fwmbdd. Name of the some of the
industries where improved stoves carubed are presentedsection 5.4

5.4 Fuel wood using Rural Industries in Bangladesh where Improved
Stoves can beised:

A) Food Processing Industries: C) Miscellaneousindustries:
1) Bakeries 1) Soap making
i) Fish Smoking i) Printing (SareeZlotheg
lif) Ghur making lii) Road Tarring
Iv) Noodlemaking,potato chips, Iv) Textile mills

Jams & Jelliegtc.

B) Agro- Processing Industries:
1) Rich parboiling.
i) Tobacco leaf curing.
lii) Tea leaf curing.
Iv) Vegetable drying.

6. SELECTION OF ICS MODELS:

The entire cooking system vizraditional stoves, fuels, utensils and the cooking
processes including cooking habits of the women folk of the country have been discussed
in section n@® of this Report To identify the most acceptable ICS models which are
now being used in the commiwyia sharing meeting was held on February 20, 2008 at
VERC Office, Savar, DhakaAbout 25 participants from different organizations viz.
BCSIR, LGED, ICDDR B, GTZ, Grameen Shakti, Practical Action Bangladesh,
Shwanirvar Bangladesh, BRAC, Concern World &/idinrock International, VERC,

and Private€entrepreneurs etc. attended the sharing meeting.

All participants explained their experiences in dissemination of the ICS technology in the
country. After brain storming discussion the following models of ICSs have been selected
for disseminatioracross the countriargely based on consumer preferenc@eseived

by the participants.
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6.1 Selection of ICS Models foDissemination™9:

Reduces IAP at cooking place partially

SL. Name of the ICS Models Reasons for Users Preference
NO
Model No.1 1 Portable
1. | Improved Single Mouth Cooking Stove  Saves fuel
(Portable) { Can be used indoautdoor
¥ Low cost
Model No.2 1 All types of traditional fuels can be used
2. | Improved Single Mouth Cooking Stove 9 Save fuels
(Half undergroundl 1 Low cost
Model No.3 1 Most suitable for rich anohiddle class families
3. | Improved Double Mouth Cooking Stove who use fuel wood, briquettes etc. solid fuels
with Chimney 6n the floo)y 1 Saves fuels
I Saves cooking time
9 Reduces IAP in the kitchen environment
Model No.4 1 All types of traditional fuelgan be used
4. | Improved Double Mouth Cooking Stove  Saves fuels
with Chimney Half undergroundl f Saves cooking time
9 Reduces IAP in the kitchen environment
5. | Model No.5 M Portable
Improved Single Mouth Cooking Stove  Saves fuel
with ChimneyPortable) { Can be used indoor/outdoor
¥ Low cost
1
1

6 | Model No.6 Most suitable for rich and middle class families
Improved Double Mouth Cooking Stove who use fuel wood, briquettes etc. solid fuels
Couple with Single Mouth Cooking Stove Saves fuels

having one common Chimney Saves cooking time

Reduces IAP ithe kitchen environment
In times of need, either of the stoves can be us

=A|=a =A==

7 | Model No.7 Most suitable for cooking in hotels, restaurants
Improved Double Mouth Cooking Stove hostels etc.

with Chimney for Large Scale Cooking Saves fuels

and Semi Industrial Purposes Saves cooking time

Reduces IAP in the kitchen environment

E N

These models have gained popularity among the users in different parts of the country
because, they save fuel and cooking time, reduce IAP in the kitchen environment, easy
and comforable to use and the construction costs of different models are reasonable
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Ash Outlet

6.2 Model No.1: Improved Single Mouth Cooking StoveRortablg

1 MODEL DEVELOPED BY : BCSIR, DECEMBER 1982
1 TYPE OF FUEL USED : Suitable for burning fuel wood branchesw dung, briquettes etc.
1 PRICE : TK.200.00
1 FUEL SAVING : 50% as compared with traditional stove.
1 EFFICIENCY 1 25%
1 SEASONALITY : Round the year
i LIFETIME . 2 years

Raised Point

FeedHole

Grate

. ‘ Primary Air Enf
B. Model in use
A. Model

Fig.No.14 Improved Single Mouth Cooking Stove Portable

i) Different Parts of the model:

a) Structure
b) Grate

c) Lid for covering the ash out let.

i) Dimensions of the model:

a) Mouth diameter : 9 inches

b) Feed hole : U type,4.6X4.0 inches
c) Distance bateen grate to raised points : 6 inches

d) Height of the raised points : 0.5inches

e) Ash outlet : 3X3 inches

f) Entry of primary air hole diaeter : 1 inches
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6.3 Model No.2: Improved Single Mouth Cooking StoveKalf underground)

1 MODEL DEVELOPED BY : BCSIR 1983
1 TYPE OF FUEL USED : Suitable for burning fuel wood, branches, cow dung,
briquettes and fluffy fuel viz, stradeaves bagasse etc.

1 PRICE : TK.200.00

1 FUEL SAVING : 4550% as compared with traditiorgtbve.

1 EFFICIENCY 1 22%

1 SEASONALITY : If the model is installed outside then, it is suitableufee
only in the dry season

1 LIFETIME : 1 years

| Raised
Ash outlet +
Primary air Feed
entry - hole +
Secondar
Grate

_ NI TEE
A. Model

B. Model in use

Fig.No.15Improved Single Mouth Cooking Stove Half underground)
i) Different Parts of the model:

d) Structure
e) Grate
f) Two perforated lids for covering the ash outlets.

ii) Dimension of the model:

a) Mouth dia - 9inches

b) Feed hole . (5X5)inches
c) Distance btween gate to raised points: 9.5 inches
d) Height of the raised points :0.5inch

e) Ash outet and entry of primary air : 5 inches

21



6.4 Model No. 3: Improved Double Mouth Cooking Stove with Chimneyon the floor)

1 MOoDEL DEVELOPED BY : BCSIR 1984

1 TYPE OF FUEL USED : Suitable for burning fuel wood, branches, cow dung, briquettes €
1 PRICE : TK.600.00

1 FUEL SAVING : 65% as compared with traditional stove.

1 EFFICIENCY 1 28-30%

I SEASONALITY : Round the year

I LIFETIME : 2-3 years

Chimney— 4
g

Soot removal]

2" Cooking mouttT
— 1% Cooking mo

— Feed hole +
Secondary air

Ash outlet + entry passage

Primary air
entry passage

A.Model B.Model in use
Fig No: 16 Double Mouth Cooking Stove with Chimney (on the floor)

I) Different parts of the model

a) Structure

b) Grate

c) Chimney

d) Cap

e) Lid for covering the ash outlet.

ii) Dimension of the model:

a) Mouths dia . First mauth: 9inches & Second mouthir&hes.
b) Distance between two mouths : 3 inches
c) Feed hole : (length 5 x wide 5) inches
d) Distance between grate to the
top of the mouth : 8.5 inches

e) Ash outlets/primary air entry  : (length 5 x wide 5) inches
f) Entry from first mouth to

second mouth . 7 inches
g) Open space left after placing

the utensil in the second mouth: 2.5 inches
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h) Dia of the flue gases exit

in the second mouth : 2 inches
i) Tunnel from second mouth to
chimney holder . (length 6.0 x wide 3 x height &)ches
J) Chimney holder . (length 5 x wide 5 x height 10) inches

k) Height & dia of the chimney  : 6-9 feet & 3 inches
[) The distance between

the chimney & cap : 4 inches
m) Shoot removal outlet at the
bottom of the himney : (length 3 x wide 3) inches

6.5. Model No.4 Improved double Mouth Cooking Stove with chimneyHalf underground

 MobDEL DEVELOPED BY :BCSIR 1984

I TYPE OF FUEL USED : Suitable for burning fuel wood, branches, cow dung
briquettes and fluffy fuel viz, stradeaves bagasse etc

1 PRICE : TK.600.00

I FUEL SAVING : 55-:60% as compared with traditional stove.

1 EFFICIENCY 1 22-25%

I SEASONALITY : Round the gar

1 LIFETIME : 2-3 years

< Chimney

Cooking mouths ﬁ

B Shoot

-
Ash outlet . ‘ e
= Feed hole

A. Model B. Model on use
Fig.No.17 Improved double Mouth Cooking Stove with chimney Half underground)

i) Different parts of the model

a) Structure

b) Grate

c) Chimney

d) Cap

e) Lid for covering the ash outlet.



i) Dimensions of the model:

a) Mouths dia : First moutmdhes & Second mouth: 8 inches
b) Distance between twmouth  : 3inches
c) Feed hole : (length 5 x wide 5) inches
d) Distance between grate to the
top of themouth : 9.5 inches
e) Ash autlets/primary air entry : (length 5 x wide 5) inches
f) Entry from first mouth to
second mout . (7.0X4.5) inches
g) Open space left aft@lacing
the utensil in the second mouth: 2 inches
h) Dia of the flue gases exit
in the second mouth : 25inches
I) Tunnel from second mouth to
chimneyholder . (length 6 x wide 3 x height 3) inches
]) Chimney holder : (length 5 x wide 5 x height 10) inches

k) Height & dia of the chimney : 6-9 feet & 3 inches
l) The distance between

the chirmey & cap . 4 inches
m) Shoot removal outlet at the
bottomof the chimney . (length 3 x wide 3) incle
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6.6 Model No.5Improved Single Mouth Cooking Stove with Chimney Portable

1 MODEL DEVELOPED BY : BCSIR 1984
9 TYPE OF FUEL USED : Suitable for burning fuel wood branches, cow dung, briquettes
1 PRICE : TK.300.00
I FUEL SAVING : 65% as compared with traditional stove.
1 EFFICIENCY : 28-30%
1 SEASONALITY : Round the year
1 LIFETIME : 2 years
—Cap
—— Chimney
L. Chimnv holder
Feed hole +

Secondary air Flue gases exit

entrv_ |
Grate—

L Ash outlet +
Primary air
entry

A. Model B. Mooleuse
Fig.No.18mproved Single Mouth Cooking Stove with Chimney(Portablg

I) Different parts of the model

a) Structure

b) Grate

c) Chimney

d) Cap

e) Lid for covering the ash outlet.

i) Dimension of the model:

a) Mouth dia : 9inches
b) Feed hole : (4.5X4.5)inches
c) Distance between grate to
the top of the mouth : 7.5 inches
d) Exit for flue gases(dia) : 1.5 inches
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