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Heat Transfer of a Pulse Combustion Water Heater

Jong-Jin Park, Kun Kang, Kwan-Soo Lee and Hi-Yong Pak
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Abstract

Heat Transfer (2 A

2),

A heat transfer model for a pulse combustion water heater is developed, and an associated

computer simulation is conducted to determine the temperature distribution as well as heat

transfer rate. Parametric studies are performed to examine the effects of the operating and design

variables on the thermal performance and heat transfer rate. They are found to be influenced
mainly by energy input rate, the amount of excess air, the volume of combustion chamber, and

the diameter of flue tube.
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Fig. 1 Pulse combustion water heater
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Table 1 Pulse combustion water heater description
Diameter of combustion chamber | 0.3048 (m) | Thickness of combustion chamber 0.0381gm)
wall

Length of combustion chamber | 0.091(m) | Thickness of flue tube wall 0.00254 (m)
Diameter of flue tube 0.07112(m)|] Mass flow rate of fuel 0.95569 X102 (kg/s)
Length of flue tube 1.829(m) [ Mass flow rate of water 0.50855(kg/s)
Diameter of exhaust chamber 0.3048(m) { Mass flow rate of air 2.184x107%(kg/s)
Length of exhaust chamber 0.2515(m) | Inlet temperature of water 20(°C)
Diameter of exhaust pipe 0.076(m) || Ambient air temperature 23(°C)
Length of exhaust pipe 0.127(m) (| Thermal conductivity of wall 19(W/m.K)
Diameter of outlet muffler 0.254(m) | Emissivity of wall 0.8
Length of outlet muffler 0.2032(m) || CO, percent 9.1(%)
Diameter of tail pipe 0.076(m) | Diameter of water tank 0.3084 (m)
Length of tail pipe 6.1(m) Length of water tank 1.829(m)

Az HzHol gt} wjr]4d weese A 4

. csmast e e A4 Wie ne stezdE dwes
0N combmion o [ 4w Qo] sae] vkl 23 trlshe dms

1ail pipe .

=

wall

- 3 - L e 1 A
0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0
length (m)

Fig. 3 Temperature distributions in pulse combus-
tion water heater
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