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Abstract

This research studies biogas energy management in the animal farm by using technique of
electricity production combined with heat recovery. For waste heat, exhaust of biogas electricity
generator at 450°C is selected for supplying to the ejector refrigeration. Two processes for analyzing
are used in this study. First step, the prototype of ejector refrigeration is designed and constructed.

Electrical heater is selected for generatingsteam to supply the generator at temperature around
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120°C. The hot steam is used to generate the cool water in the storage tank at capacity around 45
liter. It could be found that the testing set could decreasethe minimum water temperature around 16°C
at the evaporator. The prototype of ejector refrigeration could be supplied cool water around 180 I/h or
4,300 I/d at the cooling efficiency in term of COP around 0.016. The second step, the measured data
of the biogas electricity is considered with the testing results of the prototype unit. The modified unit
ofheat recovery technique could be increased the total efficiency of the biogas electricity generator
system to be around 30.32% with higher than the normal system around 17.05% which the COP of
normal system is around 13.27%. The cooling capacity of the ejector refrigeration from biogas energy
is around 1.4 kW which could be decreased the energy cost and gas emission of CO, around 21,168

Baht/y and 3,780 kgly, respectively.

Keywords: ejector refrigeration, biogas electricity generator, waste heat, coefficient of performance
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Devices Specifications
Generator Capacity 82 kW
Type Flooded shell and tube heat exchanger
Heat area 041 m?
Heater 10 kW
Flow rate 11.5 kg/h
Pressure 2 bar
Temperature 120 °C
Condenser Capacity 11.2 kW
Type Shell and tube heat exchanger
Heat area 0.35 m’
Temperature 28 °C
Evaporator Capacity 3 kW
Type Shell and tube heat exchanger
Heat area 16 m
Temperature °C
Ejector
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1UazLDYN Ejector Water chiller
COP 0.016 2
Usinmanudauilasu’ Qg kW) 87.4 87.4
USunmanuiudla? Qg kw) 1.40 1.40
W3 WA T89TTIL® (W e, KW,) =0 0.70
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56 Emission factor wasnwlwwh = 0.625 kg/kWh (vianssm lawiins, 2555)
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