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Analysis on the Performance Test Results of Heat Pump for the Closed
Cooling Water Heat Recovery on Combined Thermal Power Plant
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ABSTRACT

This study proves successes of Energy Service Company (ESCO) business by heat pump performance test. The purpose of

ESCO business is recover investment costs through saving energy from installation of energy reduction facility. The most

important technology assessment items are heat recovery and generator output. Experimental result shows that increase quality

of heat recovery (11.52Gcal/h), while decrease generator output (0.234kw). In its final analysis, the ESCO business is successful

according to our data.
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T 1t
Stack DH Output | Gcal/h 68.53 68.53 0.00
" o Heat Pump Geal/h - 26.32 26.32
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Fig. 1 Heat Balance Before Heat Pump
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2.2 BEHE Mx FOHM B)

7171982t wl&(Closed Cooling Water Heat Load) 2

Table 2 Result of Performance Test About Heat Pump

item unit result
heat pump Geal/h 2343
before heater Geal/h -
correction sum Geal/h 23.43
comparision % 89%
kg/cm2 6.90
low pr'STM ti
p correction 1.05
factor
% 103
CCW flow correction
1.01
_ factor
corjrectlon oC 359
item
CCW outlet TEMP correction
0.75
factor
) °C 54.9
hot water inlet -
TEMP correction 101
factor '
total correction factor 0.80
heat pump Gceal/h 29.17
after heater Geal/h -
correction sum Gceal/h 29.17
comparision % 111%
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Fig. 2 Heat Balance After Heat Pump
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Table 3 Heat Pump Parametric Test

item unit result

Heat pump before Geal/h 2343
recovery after Geal/h 29.17
inlet TEMP °C 42.04

Closed outlet Temp °C 35.88

cooling pressure kg/cm2 4.58
water flow ton/h 1,767.59
Heat Geal/h 10.88

inlet TEMP °C 163.49

outlet Temp °C 92.18

Auxiliary STM pressure kg/ecm?2 6.88
flow ton/h 22.15

Heat Geal/h 12.56

inlet TEMP °C 54.92

outlet Temp °C 87.13

DH water pressure kg/em2 10.68
flow ton/h 726.03

Heat Geal/h 2343

S=ERMDIHSE =28 M1978, M2S, 2016
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Analasys of special actual(operating) property of Heatpump

Property curve for variation steam pressure

Heating

| i
110% D L —
00 ] 100%
it 0%
a0 80%
0% 0%
60% 60%

T 70% 80% 90% 100% 110% 120% beatsource.W
2 :‘I 4 5 6 7 B\ILIJYI PrCSSure flowrate
kg,?cm’

Property curve for Variation heatsource. W. outlet temp. Property curve for Variation hot,W. inlet temp
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Fig. 3 Correction Curve of Heat Pump Operation Only
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Table 4 Test Results for Low Pressure Steam Supplying

item unit result
Cop - 1.71
total recovery Geal’h 2343
DH water heat recovery Geal’h 0.98
heat recovery Gcal/h 2245
heat supply Gcal/h 13.13
- heat exchanger heat recovery | Gcal/h 0.98
Alsli;llzry HTR heat supply Gcal/h -
total heatsupply Geal/h 14.12
supply flow ton/h 24.89
= *191 ;‘474]—’? L7z 7410‘:71% 2 ’6‘P | 717

Table 5 Low Pressure Steam Condition

item unit result

COP not count Gceal/h 12.56

Heat COP count Gceal’/h 14.12
difference ton/h 1.56

COP not count ton/h 22.15

Flow COP count tonh 24.89
difference tonh 2.75

: ﬁlw Wl 275 Tonh 2oyt groleh, 441
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Table 6 Test Results of Heat Pump

item unit result

CCW heat supply Geal/h 10.88
STM heat supply Geal/h 14.12
Heat loss (estimation) Geal/h 1.56
Heat pump Geal/h 23.43
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Aol = 430.71 GCal/he] o] APAtw|w, 7jA41 Sof| = 440.83
GCal/he] o] AJAkE|o] 10.12 GCal/he] SAYAF 2712 L}
Wk 7HH Aol At 7}“71011 ARt Hol AYAke]m,
= W 7HE7] AAAREE 417.40
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Table 7 Comparison Of Energy Generation

item unit before after diff

CCW GCalh - 10.88 10.88

Heat Pump | Driving STM | GCalh - 12.56 12.56
Sum GCal/h - 23.43 23.43

DH Heater GCalh | 430.71 | 417.40 | -13.32

Sum GCal/h | 430.71 | 440.83 | 10.12

Steam TBN kW | 129,523 | 128,083 | -1,440

GCalh | 111.39 | 110.15 | -1.24

Total Energy GCal/h | 542.10 | 550.98 8.88
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Table 8 Improvement Effectiveness

item unit Value
CCW waste heat Gceal/h 10.88
Recovery rate heat recovery Geal/h 8.88
recovery rate % 81.62%
loss rate % 18.38%
before energy Geal/h 542.10
Growth rate after energy Geal/h 550.98
growth rate % 1.64%

d E HRSGoJ A 57181l
2 IEEE AYSTIE EF F7Iste] FEEUeR A
S d

o $use AYS7IFl g
S

ato] B4l &2o] "ox|7 Hr} & Fofals Hl EA
o] ¢ele EAstglnt

Table 9 Turbine Power Output

item unit before after diff
HP STM Enthalpy | kcal/kg | 812.00 | 812.00 -
HPT HP STM Flow th | 62420 | 62420 | -
Inlet | LP STM Enthalpy |kcalkg| 655.15 | 655.15 -
LP STM Flow th | 16720 | 139.90 | 27.30
HP-DH InletSTM
nletS kealkg | 644.80 | 644.80 | -
Enthalpy
HP-DH Tnlet STM |\ | 39550 | 381.90 | -13.60
HPT Flow
Outlet -
LP-DH Inlet STM 1y 14| 615.80 | 61620 | 040
Enthalpy
LP-DH Inlet STM 1\ 1 3950 | 378,60 | -13.60
Flow

HP-DH Inlet HP STM | kW | 60,678 | 60,678 -
HP-DH Inlet LP STM | kW | 71,202 | 71,057 | -145

\17:]]?)?]]( LP-DH Inlet HP STM | kW 1,006 842 -164
LP-DH Inlet LP STM | kW 3,825 3,168 -657
Total kW | 136,711 | 135,745 | -967

Generator Efficiency - 0.98 0.98 -
ST Output (calculation) KW | 133,946 | 132,999 | -947
ST Output (contract) kW | 133,946 | 133,712 | -234
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