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ABSTRACT The aim of this study was to develop a 2 ton/h-class chain stoker type wood pellet steam boiler. A series of investigations
examining the combustion load characteristics of a chain stoker type wood pellet steam boiler were conducted. A load from 60% to
100% and a chain speed from 5.00 cm/min to 5.95 cm/min were considered. The maximum efficiency was 90.7% at a 100% load; the
CO concentration in this case was 156 ppm. The exhaust gas temperature increased with increasing exhaust gas oxygen concentration.
The performance of the boiler was most remarkable at a chain speed of 5.81 cm/min.
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Nomenclature

x :steam quality, %
t :steam temperature, C

: enthalpy of steam, kcal/kg

: saturated enthalpy, kcal/kg

: saturated steam enthalpy, kcal/kg

> S

: feed water enthalpy, kcal/kg

~ :latent heat of vaporization at measurement pressure,
kcal/kg
m,,: pellet feed rate, kg/h
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m,, : water flow rate or steam production rate, kg/h

w

n :thermal efficiency of boiler, %

subscript

LHYV : lower heating value
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Fig. 1. Schematic diagram of boiler
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Fig. 2. Temperature sensor and observation location; (a) side
view; (b) front view
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Table 1. Chain speed with respect to frequency

STl S Helolss= BTl HelolSsE
(Hz) (cm/min) (Hz) (cm/min)
19 5.00 23 6.24
20 5.44 24 6.90
21 5.81 25 7.59
22 5.95 26 8.29

300 ~-CO concentration 12
'E 250 0/_‘\ —o—0, concentration | 10 _
s \§0 )
'g 200 8 §
g 5
g 150 & 6 ¢
g 8
§ 100 4 §
8 o 2 ©

0 ‘ ‘ 0

18 19 20 22 23

Chain speed [Hz]

Fig. 3. CO / O2 Concentration with respect to chain speed
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Fig. 5. CO concentration of flue gas and steam quality of
boiler
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