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Development of an energy saving boiler for sterilization of mushroom propagation bag
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Abstract

An efficient steamer of mushroom propagation-bag was designed and constructed aiming to minimize
amount of fuel and sterilization time. Fire wood was used as fuel to generate heat for the steamer. The sterilizer
consisted of two parts, the boiler and the steaming chamber. The boiler also served as base of the steaming
chamber, made of 150x150 cm’ steel plate having boiler located at the central part of the plate. The boiler
contained 46 liters of water, which the bottom portion was designed to increase surface area for heating, 15 of 2
centimeters diameter of steel pipe at 40 centimeters long were welded to the bottom plate of the boiler. The
steaming chamber 140 cm x140 cm x140 cm x150 cm (WxLxH) made of steel plates insulated with 1.5 centimeter
thick synthetic rubber. The steaming chamber could accommodate 1,000 mushroom propagation-bags. In
operation the mushroom propagation-bags were put in trays and laid on top of each other layer by layer, about 6-
7 layers. Then they were covered with the boiler cover. Eucalyptus wood at 15% moisture content was used as
fuel. Water continuously pumped into the boiler to maintain the water level throughout the operation. Water
temperature, steam temperature, and temperature inside the propagation-bags were recorded at 10 minutes
interval. The feeding of fire wood was cutoff when temperature inside the propagation-bag reached 90 degree
Celsius. Result of 5 trial runs showed that the consumption of fire wood was only 0.09 kilogram per bag, saving
65% of fire wood and cut down the sterilization time 63%, and reduced water consumption of 53%, as compared
to the conventional steamer using cube water container.

Keywords: boiler for sterilization, steam boiler, mushroom propagation bag
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Figure 1 Boiler and steaming chamber for mushroom propagation bag sterilization
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Table1 Results of consumption fuel, time and amount of water on sterilization of mushroom propagation bag

Testing Propagation bag Firewood Heating time ~ Water evaporation Fuel/propagation bag
No. (bag) (kg) (hour) (liter) (kg/bag)

1 486 74.4 3 46 0.131

2 950 73 3 50 0.066

3 852 84 3 41 0.084

4 852 84 3 49 0.084

5 708 73 2.5 40 0.088
Average 770 78 2.9 45 0.091
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Figure 2 Temperature of mushroom propagation bag steamer (a) 852 bags (b) 486 bags
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