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Study on the Simulation of Heat Pump Heating and Cooling Systems to
Resident Building
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Department of Mechanical Engineering, JeonJu University, JeonJu 560-759, Kore™

Hanmi C&E Company, Seoul 283-38, Korea™"

ABSTRACT: Recently available heat pump system by using air heat—source is not efficient.
Because the mean temperature of korean winter season is low, economy of air heat-source
heat pump descend, and COP is below 3.0. This paper was practiced the simulation on
evaluation criteria for heat pump heating and cooling systems to resident building. As a
result, heating and cooling composition heat pump system apply to the building needed to be

provided heat source for 24 hours.
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Fig. 1 Schematic diagram of combined heat
pump system for heating and cooling of a

building.
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Fig. 2 Equivalent electrical circuit for a
wall element.
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Table 1 Wall areas and thermal properties

of Ock-Valley resort building.

West wall

100.388 |  4.456

1512
East wall 347 49,612 4.456
South wall| 399 26,492 4.456
North 1 536 | 1953 4.456
West wall
North E
orth East) o0 | 93 977 4.456
wall
Ceiling | 1.953 | 178,514 3.853
 Floor | 2,280 | 260,774 5.23
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(c)

heating and cooling load

variation of resort building.

(total floor area=33,000m?, resort location

(a) Munmack (b) Daejeon (c) Pusan )
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Table 2 Heat pump system simulation results

for heating and cooling resort building

(total floor area=33,000m?)

cooling load
tkcal/hr)

92

hourly maximum
heating load
(Gkcal/hr)

1352488

13524838

1141572

1141572

1006570

armually
maximum
cooling load
(kcal/year)

~1.63%
10°

-1.63%
10°

=2.07X
10°

—2.07%
10°

-2,93%
10°

annually
maximum
heating load
{kcal/year)

1.76%
10°

1.75%
10°

1.33%
10°

1.33%
10°

9.9
108

heating and

cooling heat

pump capacity
RT)

341

341

379

379

431.6

431.6

bath heat pump
capacity

128

268

127

127

127

268

total energy cost
(ten thousand
won)

26953

30176

27124

30354

27020

30285

COP(heating)

3.42

3.42

3.62

3.52

3.69

3.69

COP(cooling)

5.75

5.75

5.63

5.62

3.69

3.69

COP(bath)

5.06

5.08

5.07

5.09

507

5.09

thermal storage
reservior for
bath(ton)

127

267

127

267

127

267

waste heat
recovery storage
reservior{ton)

228

481

228

481

228

481

thermal storage
reservior for
cooling and
heating(ton)

1894

1894

2109

2109

2400

2400

pump power
(heating and
cooling)

43.6

43.6

41.3

413

51.3

51.3

pump power
(bath)

5.19

6.15

5.19

6.15

519

6.15

fan power
(ventilation)

17.9

17.9

17.9

17.9

17.9

17.9
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Fig. 4 Annual variation of COP of air heat

source heat (total
area=33,000m?,
Daejeon (c) Pusan)
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pump system

location (a) Munmack
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Table 3 Energy cost of gas absorption

cooler—heater system for a resort building

(total floor area=16,500m?)

H absorption
e cooler-heater 34, 34, 33, 33, 30, 30,
a | totalcost(ten | Q64 | 972 | 471 | 478 | 831 | 839
t | thousand won)

absorption cooler
R | heater electric | 13, | 13, | 13, | 13, | 13, | 13,
€1 costlen 651 | 658 | 635 | 641 | 707 | 714
¢ | thousand won)
o

ahsorpti
Y | coolerchonter gas| 21, | 21, | 19, | 19, | 17, | 17,
r cost (ten 312} 312 {836} 836 | 127 | 125
y | thousand won) .
No absorption
H | cooler—heater 40, 47, 39, 46, 36, 43,
e total costlten | 650 | 590 | 156 | 139 | 516 | 530
a |  thousand won) || '
t | absorpti 1

—heater slecric | 12, | 11, | 12, | 11, | 12, | 12,
R cost (ten 874 | 965 | 857 | 990 | 927 | 092
e’ | thousand won) : -
c
o bsarpti
v cool:t—heat.:rngas 27, 35 | 26, | 34, | 23, | 31,
e costlten 776 | 624 | 300 | 148 | 588 | 437
r | thousand won)
y

<4

2 d3es AG AL 8 (2003-E-BD01-P-01) A
Holl st FPHY o olo] AL =P},

St 3|

1. A%, olgd+, 2004, =9 FHZ A LA,

e e U sel R a4
2. HAAGE, 2004, AHFUHGTE 509 L, Y84
4 A7 AR GWRAAY 2AR, e

éjiﬂl%ﬁ-ﬁl 01]1—121431 ol = B

il . 1997, @A FE-F&F e ot

*}—“r’“e d «l Aoy A, F7] x5

%3, Vol. 9, No. 1, ppl 13

4. SINDA(Systems Improved Numerical
Differencing Analysis), Lockhead Engineering
and Management Services Company, Inc.

5. MITAS(Martin Marietta Interactive Thermal

Analysis System), Martin Marietta Corporation.

- 920 -



