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Development Steam Boiler Using Fire-Wood For Sterilization of

Mushroom Propagation Bag
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Abstract

This research aims to develop and manufacture a high-efficiency steam boiler using fire wood
for sterilizing mushroom propagation bag. The principle of the steam boiler needs water in small
quantity in order to produce steam quickly. Three sides of walls are designed to retain water
and equipped with heat pipes at the top and bottom for increasing surface area of the heat

exchanger. Water was added to the steam boiler continuously under gravity and controlled by
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float. Test of steam boiler is conducted by connecting the pipes to room sterilizing. It was found

that 35 liters boiler could produce steam at the rate of 22 kg per hour. Fuel consumption was

13.48 kg per hour at the maximum efficiency of 31.16 percent. The reducing percentages of

water, fire-wood and steaming time were 39.88, 36.66 and38.88 percent, respectively, when

compared with farmers boiler. Moreover, cost analysis revealed that the total production cost of

sterilized propagation bag was0.223 baht per piece.

Keywords : Steam Boiler, Mushroom Propagation Bag, Sterilizing Mushroom Propagation Bag
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Steam boiler

chamber sterilizing

Figure 1 Steam boiler and chamber sterilizing

of farmers
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Figure 2 Steam boiler new design
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Figure 3 Test of steam boiler
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Table 1 efficiency of steam boiler

Type of steam boiler n
Steam boiler type louktoon

, P 9 20.30%
{nv)
Steam boiler type tank steel 17.20%
Steam boiler type tank steel

13.20%

and chamber sterilizing
Steam boiler saving energy 19.90%
Steam boiler new design 31.16%
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Chamber sterilizing

Figure 4 Chamber sterilizing
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Figure 5 Temperature in chamber sterilizing

a ¢ v 2 o & &
ﬂ'li')l,ﬂi'lz‘iﬂ(ﬂ%ﬂ‘%ﬂ'li%\‘]ﬂﬂ%l.’liﬂl,‘iﬂﬂ
a U é
910 Table 2 sl,umﬁmﬁ:ﬁ@unumaam‘im
£ A/ 3 A d" o o
AOWLTBLAA b ITWITUHILHIINITAIRIIRINN
U ¥ =) g/ 1 A U
@unumau%mwau W AT TIGUNUVBY
& a A o o & A
Wandagadwladdln InwaInIazsugTansand
LOIANTIDID Y mﬂmiaaumwﬁﬁu%aa:agﬁ
o S '
AUAY 300 VN TIDUIIANVBILNBATAT FI%
AzAaaua1intne 1 wiae %38 1000
803 WINNU 7 UM 8AuAII 99wl LA AR
) A ' &
LAY 1 A% A9 200 UM NI
FUTNA LTI ININ N LRIV IATIUI DRI

' YV 1 v é v ﬂq/ 3 é
ﬂ’]i’ﬁfﬂ’]U(ﬂE]ﬂé]%“]]é]x‘]ﬂ’]i%{]ﬂﬂ%L“ﬁaL%(ﬂ‘ﬁ\‘i

usadwnlaann drldinedaden = (fn
HowAst Ao + @hﬁw)/ﬁ‘hmuﬁau
Yavue lagsiuintaniitoudazassfsinin
1,000 Feuannsiwinun3sufisuiuenlssng
Aot oUIBILANIIVBINEATNT WUIAUNUTIY
Tumsitstowdaiawinny 0223 v mdaran
@hl‘ﬁﬁhﬂﬁLLmn@iNﬁ’umnﬁqﬂﬁa@hL%ﬂLwﬁaSAﬁa
Ganui 7.5 1N deass sund 1 3 fingvi
e 8 LAaw Aaldw 240 % LNBATNIIL
Uszndaagonasle 1,920 111

Table 2 Cost analysis and compare steam

boiler

Cost analysis

Steam
Steam boiler
cost boiler of
new design
farmers
water 0.56 U 0.77 U
Labor 200 U 200 U
energy 27 U 34.5 U
Total cost per
0.223 U 0.230 U
piece
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