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A Study on the Charactristics of Combustion
and Heat Transfer of a Flame

(2nd Report, Experimental Investigation of the small
Supercharged Boiler with Gas Fuel)

Masayoshi Kobiyama and Chuji Mizuno

Abstract

A supercharged boiler has been adopted in few cases in spite of its great advantages,
because there are very few studies on the characteristics of combustion and heat transfer of
the supercharged boiler and the safty design cannot been performed. In this paper, the
characteristics mentioned above were investigated with a small vertical cylindrical super-
charged boiler and with gas fuel. The experiments on the heat transfer and combustion
were performed with the diffusion and pre-mixed flames and with various kinds of pres-
sures in the combustion chamber, inlet air velocities, swirl angles, excess air factors and

burners.
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1 Furnace
Water 2 Fuel tank (LPG)
outlet 3 Fuel regurating valve

4 Rotor meter

5 Air compressor

6 Air regurating valve

7 Orifice

8 Cooler

9 Water separator

10 Pressure regurating valve
11 Water regurating valve
12 Lower water tank

13 Circular pump

14 Upper water tank

15 Header

16 Wast water pump
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g R-——— | «’o Heat transfer area; Burner tile : 3.74x10°2 m?
0204.7 Side wall of combustion chamber : 2.14x10°% m?/segment
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o
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2 Thermocouple(Pt-PtRh13%,40.3) 6 Steel tube 50
3 Insulator tube 7 Terminal of thermocouple
4 Stainless steel tube 8 Joint(rotative) ﬂVIater outlet
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manupulated controlled value tvpical measured quantit

variable (phenomenon) yP q y
pressure in— change of burning—>1length of flame gas temperature at
combustion velocity outlet of combustion
chamber _ chamber
mixing condition— generation of soot — concentration of combustion efficiency
of air and fuel soot

change of heat———profile of heat —total heat absorption
transfer velocity absorption rate rate at wall faced to
at wall combustion chamber
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