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Abstract The effects of applying the micro CHP system to the domestic sector in Korea were investigated using annual
cooling and heating demand data. Four prime movers, micro gas turbine, PEMFC, gas engine and Stirling engine, were
compared for three operational modes. Two way buy-back was assumed for both electricity and heat. The Stirling engine
gave the lowest CO2 emission per energy for 300kWh monthly electricity production. However, PEMFC became more effective
when considering PURPA criteria. PEMFC generated the least greenhouse gas with higher electrical efficiency for cooling.
The Stirling engine, however, became competitive for heating with higher total efficiency
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Table 1 Specifications of the prime movers

Stirlin,
MGT"? |PEMFC™| 1CE"” e
Engine
Manufact- | ) ) )
anufact Nt Giit: Hiit: Miit
urer
Elec. | 65kW | 1kW | 1kw | 1kw

(eff) (29%) (36%) (22%) (13%)

Heat | 105 kW | 13 kW | 3 kW | 63 kW
(eff) (47%) (46%) (65%) (82%)

Total

76% 82% 87% 95%
eff.
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Table 2 Energy consumption for 300 kWh electricity generation
MGT PEMFC ICE Stirling engine
Seperate CHP Seperate CHP Seperate CHP Seperate CHP
Elec. capacity 300 kWh 300 kWh 300 kWh 300 kWh
Heat capacity 485 kWh 390 kWh 900 kWh 1890 kWh
Energy consumption 667 ) 667 i 667 ) 667 )
for electricity kWh kWh kWh kWh
Energy consumption 539 ) 433 i 1000 ) 2100 )
for heat kWh kWh kWh kWh
Total energy 1206 1034 1100 833 1667 1360 2767 2300
consumption kWh kWh kWh kWh kWh kWh kWh kWh
Efficiency(%) 65% 76% 63% 82% 72% 87% 79% 95%
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Table 5 Monthly LNG consumption for CHP

Unit || MGT PEMFC ICE Stirling

3 engine
Nm Cool | Heat | Cool | Heat | Cool | Heat | Cool | Heat
Jan. | - |4631| - [4296] - [405| - [37.09
Feb. | - |3409| - |31.63| - |2981| - |273
June |24.04] - |2137] - [2729] - [3208] -
July [2022] - (2404 - [31.84] - |37.43] -
Aug. |5059| - [44.88] - [5731] - [6738] -
oct. | - |2444] - [2267] - [2137] - [19.58
Nov.| - [3344] - [31.03] - [2025] - [26.79
Dec.| - |4245| - [3938] - [37.12] - [340

Table 6 Power consumption for separate-generation

SITh Table 40] 2 FAJol A AL&-3 7F4§ W - ] Unit { MGT | PEMFC ICE Stirling

A AHg A7 Felskelth of ALgAIZke Table 391 wh engine
Cool | Heat | Cool | Heat | Cool | Heat | Cool | Heat
) ) Jan. - |164.88 - [190.08] - [109.44] - |59.04
Table 3 Energy for heating and cooling Feb. 121371 - 3992 - 18056| - l4346

MGT PEMFC ICE Stirljng June | 89.0 - 19440| - |73.60| - [51.20] -

engine July {103.83] - [110.13] - 85.87 - 59.73 -

Cool | Heat | Cool | Heat | Cool | Heat | Cool | Heat Aug. [186.90, - [198.24) - (15456 - [107.52 -
QkW) |5.12(7.89 |4.37|7.32|5.58[6.90|6.56 | 6.32 Oct. - |87.02| - [100.32] - |57.76] - |31.16
Duty of |\ 451220472 | 264 | 3.68 | 152 2.56 | 0.82 Nov.| - 11908 - 13728 - |79.04) - |42.64
elec(kW) Dec.| - [I51.14 - [17424 - 10032 - |54.12

Duty of || 013711120 337|232 | 449 | 344 5.18

heat(kW) Table 7 LNG consumption for separate-generation

. . . . . Stirling

Table 4 Operation hours of cooling and heating equipment Unit : MGT PEMFC ICE engine

3
Nm

Unit : h Cooling Heating Cool | Heat | Cool | Heat | Cool | Heat | Cool | Heat
January - 72 Jan. - 21771 - |19.78] - ]26.35| - |30.40
February - 53 Feb. - |16.03| - |14.56] - [19.40| - |22.38

June 60 - June |11.77| - 9.86 - 17.73| - 126.29| -

July 70 - July [13.73| - |11.50| - |20.68| - [30.67| -

August 126 - Aug. |24.71| - |20.70| - |37.23| - |55.21| -
October - 38 Oct. - |11.49| - |1044] - |1391| - |16.05
November - 52 Nov.| - [1573| - [1428| - [19.03| - |21.96
December - 66 Dec. - 1996 - 18.13 - |24.16| - |27.87
558 (© SAREK
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