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Factors Affecting on Thermal Efficiency and CO Emission of Camping

Stove
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Abstract

Nowadays, canister camping stove is widely applied due to compactable and portable for field work.
This research had to analyze the factors affecting to thermal efficiency and carbon monoxide (CO)
emission of camping stoves. The three factors consist of types of camping stove (simple mixed air
and gas fired infrared types), diameters of cooker (18 and 20 cm) and distance between burner and

cooker bottom (1.5, 2.5 and 3.5 cm.) In addition, field tests of both types of camping stove are also
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performed to compare with laboratory test. Comparison between two types of camping stove, it
revealed that the simple air mixed type camping stove obtained higher thermal efficiency and lower
CO emission than that the gas fired infrared type camping stove for laboratory test. On contrary, the
simple air mixed type camping stove obtained lower thermal efficiency than that the gas fired
infrared type camping stove for field test. The decrease of cooker diameter and increase of distance

between burner and cooker bottom in both types of camping stove led to lower thermal efficiency

and CO emission.

Keywords: Camping stove, carbon monoxide, field test, infrared
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Figure 2 diagram of experimental rig and
measurement position installation for water

boiling test in field.
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Figure 3 Fuel consumption rates of both
camping stoves at 1.5, 2.5 and 3.5 cm pot
bottom and burner clearances for 18 and 20

cm pot in diameters.
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Figure 4 Water boiling times of both camping
stoves at 1.5, 2.5 and 3.5 cm pot bottom and

burner clearances for 18 and 20 cm pot in

diameters.
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Figure 5 Water sensible heats of both
camping stoves at 1.5, 2.5 and 3.5 cm pot
bottom and burner clearances for 18 and 20

cm pot in diameters.
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Figure 6 Heat losses of both camping stoves

at 1.5, 2.5 and 3.5 cm pot bottom and burner

clearances for 18 and 20 cm pot in
diameters.
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Figure 7 Thermal efficiencies of both camping
stoves at 1.5, 2.5 and 3.5 cm pot bottom and
burner clearances for 18 and 20 cm pot in

diameters.

~ 120 -
100
80 -
60
40
20 4

CO volume ( ppm

Air mixed
@18 cm ‘ @20 cm

Infrared
@18 cm | @20 cm

Figure 8 CO emissions of both camping
stoves at 1.5, 2.5 and 3.5 cm pot bottom and
burner clearances for 18 and 20 cm pot in

diameters.
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Table 1 Boiling test comparison of both
camping stoves in laboratory and field at 2.5
cm pot bottom and burner clearances for 20

cm pot in diameter.
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The Water boiling | of fuel Heat loss
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efficiency
fimes (min ) |used

(9]

Airmixed l 388 1768 047 173891 | 238 19

Field

Infrared 16 | 2864 287 0.3 88650 | 14 093
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