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A Computer Simulation of the Combustion and Flueway of
a Pulse Combustion Water Heater o
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ABSTRACT

In this study, the computer simulation for the heat transfer in pulse combustion
water heater is performed. The attention is focused to the effects of the installation of
corebuster in the flue tube on heat transfer. | |

The energy equations are eStablished for both wall and gas side in the combustion
chamber, flue way, exhaust chamber and muffler, and the numerical calcul_atibn 18
executed. Zone method takes longer computer calculation time compared with semi-
zone method. Semi-zone method is chosen for numerical calculation.

As a result of this study, it is found that the installation of the corebuster in flue tube
increases total heat transfer. |

It is also found that the total heat transfer is increased with the increasing of the
ratio of the cross section area of corebuster to that of the flue tube. However, the heat
transfer effect is negligible for the area ratio above 0.5.
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Table 1 Pulse combustion water heater description

Diameter of combustion chamber | 0.3048(m) | Diameter of tail pipe 0.076(m)
Length of combustion chamber 0.091(m) Length of tail pipe | | 6.1(m)
Diameter of flue tube 0.07112(m) | Mass flow rate of fuel 9.557E-4(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 2.184E-2(kg/s)
Length of exhaust chamber 0.2515(m) Inlet temperature of water | 20(TC) |
Diameter of corebuster 0.035(m) Thickness of combstion

chamber wall 0.0381(m)
Length of corebuster | 1.829(m) Thickness of flue tube wé.ll 0.00254(m)
Diameter of exhaust pipe 0.076(m) Ambient air temperature 23(T)
Length of exhaust pipe 0.127(1:1) Thermal conductivity of wall | 19(W/m-K)
Diameter of outlet muffler 0.254(m) Diameter of water tank 0.3048(m) |
Length of outlet muffler 0.2032(m) | Length of water tank 1.829(m)
Emissivity of wall 0.8 CO; pércent 9.1(%)
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