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Study on the Performance Optimization of Commercial Metal Hydride
Refrigerator Powered by Exhaust Gas from Micro Gas Turbine
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ABSTRACT: MHR (Metal Hydride Refrigerator) powered by MGT exhaust gas is investi-
gated to find out the optimum conditions corresponding to MGT operating powers. There are
many factors to affect cooling capacity of MHR. In this study, the effect of switching time,
flow rate of brine on cooling temperature and capacity is investigated. The present results show
(1) hydrogen reaction is saturated with 25min switching time at 25kW MGT power, (2) cdol—,
ing power shows maximum phenomenon with increasing switching time, (3) optimum switch-
ing times are 20 minutes for 15kW MGT power and 15 minutes for 20, 25kW MGT poWe\r_,
(4) according to increasing brine flow rate, cooling capacity shows decrease at 15kW MGT

power and changes little at above 20kW MGT power.

Key words: Metal hydride refrigerator(+4% 34 %7]), Micro gas turbine(w}o] 2 7h A E] 1),
Optimum operating condition(# A 2t% =7), Cooling capacity (455 2)
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Table 2 MHR specifications

Table 1 MGT performance specification Characteristic Specification
Characteristics Performance Driving heat source Exhaust gas
Power 28 kW NET (1) Refrigeration temp. Min —10TC
Thermal efficiency 25% Gas temp 285C
Fuel flow 440,000 J/hr Cooling water Less than 32T
Exhaust temp. 275C Brine 30% methanol
Exhaust mass flow 0.31kg/s Electricity for controller AC 220V
Total exhaust energy 327,000 kJ/hr Dimensions (mm) 940%1930x1930
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Fig. 1 Exhaust gas temperature and mass flow

rate of micro gas turbine.
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Fig. 2 Installation site.
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Fig. 3 Conceptual diagram of MHR.
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Fig. 4 Pressure difference in vessel.
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Fig. 5 Cooling output cycles at the condition
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Fig. 6 Integrated area variations with change
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