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Grate-Fried Combustor on Heat Exchange Ability of Superheated Steam Tube
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Abstract

This research studied the effects of excess air in co-firing of rice husk with rice straw at the
ratio of 40:60 by using a 150 kWy, grate-fired combustor on the combustion characteristics, fouling on
superheated steam tube and relative heat uptake of superheated steam tube. The combustion air is
divided into two parts: the primary air for the combustion bed of 67% and the secondary air for
combustion volatile matter over the combustion bed of 33% which vary the excess air of 30, 50, 70%
(A= 1.3, 1.5, 1.7). The results showed that the average temperature in the combustion chamber at
A =1.3 was 728°C which is lower than the melting point of KCl (740°C) resulting in a low of KCl release
from fuel and deposit on superheated steam tube with the deposit flux of 26 ¢/m?h, and slightly

effect on a relative heat uptake. In case of A=1.5and 1.7, the average temperature in the combustion
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chamber was in the range of 750-760°C which is higher than the melting point of KCl. Consequently,

the deposit flux on superheated steam tube appeared more than the deposit flux in case of A=1.3

and decreased the relative heat uptake of 15-20% within 12 hours.

Keywords: deposit, deposit probe, grate-fired combustor, rice straw
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wt.%, as received
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HHV (MJ/kg dry) 14.98 15.21

Ultimate analysis

wt.%, as received

Carbon 38.00 25.76
Hydrogen 4.55 3.38
Oxygen 32.40 47.24
Nitrogen 0.06 0.89
Sulphur 0.69 0.08

Ash composition

Wt.%, on dry basis

Si,0 90.30 60.1
ALO, 0.17 0.00
TiO, 0.01 N/A
Fe,O, 0.22 0.20
Ca0 0.49 0.80
K,O 2.68 10.57
P,Os 0.54 2.45
SO, 0.34 N/A
cl N/A 0.02
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