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Abstract

This thesis was a feasibility study on heat utilization of a producer gas from oyster
mushroom substrate waste downdraft gasifier for oyster mushroom product processes.
The experiments were divided into two parts: (1) To study the effect of airflow rate on
producer gas compositions. (2) To study producer gas utilization for oyster mushroom
agar media sterifization and oyster mushroom substrate pasteurization. The downdraft
gasifier with capacity of 0.28 m° was used in this thesis.

The airflow rate was varied from 3x10°, 5x10° to 7x10° m’/s (at 30 °C 1 atm). The
fuel consumption rates of those airflow rates were 3.89, 5.01 and 6.45 kg/hr, respectively.
The comesponding total heating value of gas and CO vields were 3.76, 3.81, 4.34
MJ/Nm® and 18,01, 23.04, 25.12 %, respectively.

The three experiments were conducted for oyster mushroom agar media
sterilization, the average final temperature and pressure of the three experiments at
operating time 300 min were 122.2 °C and 15.8 Ibfin’ (1.09)(105 N/m?), respectively. The
average fuel consumption rate was 3.42 kg/hr. The average preheats time that reached
the sterilization condition and operating time of sterilization condition were 113.3 and
143.3 min, respectively.

In case of oyster mushroom substrate pasteurization, the average final
temperature of the three experiments at operating time 300 min was 100 °C. The average

fuel consumption rate was 3.60 kg/hr. The average preheats time that reached to the



pasteurization condition and operating time of pasteurization condition was 106.6 and
226.8 min, respectively.

The experimental results shows that a feasibility study on heat utilization of a
producer gas from oyster mushroom substrate waste downdraft gasifier appropriated for
oyster mushroom agar media steritization and oyster mushroom substrate pasteurization.
The energy saving from biomass conversion that substitute LPG (LPG 1 kg = 14.80 Baht,
1'¢ = 40.43 Baht at 2004-04-20), which using for sterilized and pasteurized were 42.05
Md/sterilize batoh (13.32 Baht (0.33 $)/sterilize batch) and 98.11 MJ/pasteurize batch
(31.08 Baht (0.76 $)/pasteurize batch), respectively. The simple payback period of the
oyster mushroom substrate waste gasifier system is found to be 5 year that conceming

energy saving substitute LPG.






