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A basic design study for the thermal performance
improvement of domestic oil boiler
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Abstract— This study has been performed on the oil boiler of 15,000 Kcal/hr, making change
of combustion air flow rate, feed water flow rate, and fuel component ratio.

The experimental results were as follows;

1) When combution air flow rate increases, temperature of exhaust gas raised and thermal
efficiency of boiler decreased; therefore, the operation of the boiler have to be limited on condition
that the excess air ratio is above 145 and smoke scale number is less than unity.

2) By this experimental limit, the temperature of the feed water flow rate was within the limits
of 300 kg/hr—800 kg/hr. It can be expyessed as the following formula.

£=—00781X G + 85(C)

The temperature of exhaust gas decreased 10 degrees when the feed water flow rate increases
1.5 times also, as it was increased 2 times so temperature of exhaust gas was decreased 20 degrees.

3) By change of the fuel component, combustion of mixture-oil, (kerosene(80) : bunker 0il(20))
was the most economic combustion conditions.

4) Heat flux of coil in air, X-L pipe was more larger than the copper pipe because the full
diameter of the X-L pipe is the longer than the two cases.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Specifications of oil boiler.

Item / Model No. KSQA(F) - 15

Nominal capacity (kcal/hr) 15,000

Quantity of oil used (lit/hr) 2.05

Capacity of oil tank (lit) 60

Heating area (M) 103

Max. efficiency (%) 89

Maximum working pressure (kg/cm®) 1

Capacity of boiler water (lit) H

g WidthXlengthXheight 398X 712X 922

T Tap hole 32A

I{\J Return water hole 32A

D Feed and delivery water hole 15A

A Drainage hole 32A

g Flue hole ¢ 80
Fixed position of tank Left
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Fig. 2. Thermocouple installation diagram in Combus-
tion chamber(right).
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tion chamber(front).
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(a) efficiency and fuel component, (b) exhaust gas and
fuel component.
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