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Abstract

Distributed generation(DG) of combined cooling, heat, and power(CCHP)has been gaining momentum in
recent year as efficient, secure alternative for meeting increasing energy demands. This paper presents the
energy performance of microturbine CCHP system equipped with an absorption chiller by modelling it in
hospital building. The orders of study were as following. 1)The list and schedule of energy consumption
equipment in hospital were examined such as heating and cooling machine, light etc. 2) Annual report of energy
usage and monitoring data were examined as heating, cooling, DHW, lighting, etc. 3) The weather data in 2007
was used for simulation and was arranged by meteorological office data in Daejeon. 4) Reference simulation
model was built by comparison of real energy consumption and simulation result by TRNSYS and ESP-r. The
energy consumption pattern of building were analyzed by simulation model and energy reduction rate were
calculated over the cogeneration. As a result of this study, power generation efficiency of turbine was about
30[%] after installing micro gas turbine and lighting energy as well as total electricity consumption can be
reduced by 40[%]. If electricity energy and waste heat in turbine are used, 56[%] of heating energy and 67[%]
of cooling energy can be reduced respectively, and total system efficiency can be increased up to 70[%].

Key Words : Micro gas turbine, Hospital, Climatic design, Weather Data, Heating & Cooling Energy,
Renewable Energy, Energy conservation, TRNSYS, ESP-r
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Table 2. Monthly wether data in Daejeon region
of 2007 year

8 | Heating Degree Day(HDD) Cooling Degree Day(CDD)
22 24 24 2

A7 éi\f total 2;5 total Ad\ef*/ total AdZi/ total
1| 233% | 7237 | 0 0 0 0 0 0
2 12147 [ 6011 | 0 0 0 0 0 0
3 11633 (50631 0 0 0 0 0 0
41973 12919 01 [ 3066 0 [015] 0 0
5 | 512 [15868| 086 | 2669 | 028 | 855 | 0.09 | 291
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8 1029 | 893 | 518 | 16059 | 279 | 858 | 1.66 | 516
9 | 228 | 6852 | 119 | 372 | 031 | 937 | 007 | 218
10| 76 [23%5] 018 | 57 | 002 | 068 | 0 0
11| 1533 [ 46005| 0 0 0 0 0 0
12| 20 |63088| 0 0 0 0 0 0
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Table 3. Monthly gas consumption

ARG | AGAE | @E | AN AR
([m']) ([hD) (%) ([m'/h])
1 50,965 250 627.61 203.86
2 34,192 210 627.61 162.32
3 31,532 186 613.55 169.53
4 12,551 89 613.55 141.02
5 19457 109 401.63 17850
6 64,478 298 401.63 216.37
7 82,716 360 401.63 22911
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h2AE | AN | @ | AN AL F
([mD) ([hD) (¢ ([m/h])
8 119,69 470 409.37 25467
9 50,399 306 409.37 164.70
10 11,825 60 701.28 197.08
11 24987 113 1744 221.12
12 48124 312 644.84 154.24
A 550921 2163 6569.51 2293.69
497 | 45910 230 54746 191.14
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Table 4. Monthly electric energy consumption
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NG | g9 ,
(kWh)) (@) (cWh) (kWh]) | (kWh)])

1 TI8608 250 125500 194652 45845

2 805,584 210 105,420 201,3% 498,76
3 731,184 186 93372 182,79 455,01
4 81,152 89 44678 195,283 541,18
5 748,608 109 4718 187152 506,73
6 825,744 298 1495% 206,436 469,711
7 884,736 360 180,720 221,184 48233
8 | 1116192 470 235,940 279,048 601,20
9 | 1,041,840 306 153612 260,460 627,76
10 | 903264 60 30,120 225316 647,32
11 793,728 113 56,726 198432 538,07
12 1,176 312 156,624 187944 407,20
A 101624 2163 1387026 2.540,60 62347
Pt 846868 230 115586 21717 51956
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