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The Study of Thermal Efficiency of Household Cooking Stove
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Abstract

Most household in rural areas frequently use a stove with firewood or charcoal as a fuel for cooking because it is
cheap and available. Therefore, this research is designed to study thermal efficiency of a household size cooking
stove. There are 6 types of biomass stoves: Standard-sized normal stove (low efficiency), Small-sized normal stove,
High efficiency stove, Long-lip stove, Middle-sized black stove and Small-sized black stove. This study was done by
using a Water Boiling Test (WBT) To consider the thermal efficiency of a stove.Para wood charcoal was also used as
fuel. It was found that the High efficiency stove showed the best thermal efficiency with an average value of 30.54%.
Thermal efficiency of the Middle-sized black stove, Standard-sized normal stove, Long-lip stove, Small-sized black

stove and Small-sized normal stove were 24.29%, 21.70%, 19.80%,18.46%, and 16.66% respectively.

Keywords:thermal efficiency, Normal stove, High efficiency stove, Black stove, Long-lip stove
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Figure 1 Water Temperature during the WBT®
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Table 1 Properties of the biomass stove

Type
Properties
1 2 3 4 5 6
Total high (cm) 26 20 21 215 25 26

Upper Diameter (cm) 34 26 30 25 29 30
BottomDiameter (cm) 21 8 19 25 29 21

high of the grate of an 9 9 10 10 11 M
ovenfrom Bottom(cm)

Thicknessof the grate of 3.3 17 17 22 24 23
an oven(cm)

Number ofgrate of anov- 61 19 30 19 19 24
enholes

Thicknessof wall(cm) 55 34 37 3 3 3
highof container base(cm) 1 3.7 3 4 5 5
Fuel inlet

(X=yes, /=No) X / / / / /

Ash outlet (X=Yes, /= No) / / / / / /

Type; 1-High efficiency stove,2-Small sized normal stove,
3-Standard sized normal stove,4-Small sized black stove,

5-Middle sized black stoveand 6-Long lip stove

(©) (4)

(1) High efficiency stove(2)normal stove

(3) Long-lip stove (4)black stove

Figure 2 Stove
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Figure 5 Water temperatures during test
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Figure 6 Thermal efficiency of stove
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Table 2 Test Data

J Sci Technol MSU

Type
Data Small Standard Small High
(Average from 3times of test) Longlip  black sized sized sized efficiency

stove stove black stove normal stove normal stove stove

AverageTemp. (°C) Ti 29.6 28.3 29.7 29.2 26.5 28.3
T 97.5 97.2 98.1 96.8 95.5 98.2
AT 61.9 68.9 62.4 67.7 69.0 69.9
Water Weight (kg)T, 3.000 3.000 3.000 3.000 3.000 3.000
Tf 2.057 1.757 2.094 1.849 1.727 1.349
AT 0.943 1.243 0.906 1.151 1.273 1.651
Container Weight (kg) 0.72 0.72 0.72 0.72 0.72 0.72
Fuel (kg) 0.474 0.475 0.500 0.500 0.706 0.474
Ash (kg) 0.030 0.021 0.027 0.020 0.022 0.030
Cp of Water (kJ/kg-K) 4.179 4.179 4.179 4.179 4.179 4.179
Cp of Container (kJ/kg-K) 0.510 0.510 0.510 0.510 0.510 0.510
Latent heat (MJ/kg) 2.260 2.260 2.260 2.260 2.260 2.260
Energy output (MJ) 3.006 3.697 2.955 3.473 3.767 4.634
Energy input(MJ) 15.190  15.210 16.011 16.011 22.608 15.175
Thermal efficiency (AV %) 19.80 24.29 18.46 21.70 16.66 30.54
Water Heating Rate (AV°C/min) 1.67 1.66 1.55 2.64 2.09 2.86
Water Cooling Rate (AV°C/min) 0.32 0.41 0.49 0.43 0.62 0.57
Fuel Consumption Rate (kg/h) 0.54 0.51 0.64 0.65 1.32 0.49
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