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Abstract

Geothermal-energy has been getting popular as a natural energy source for green
buildings these days. Public building with gross area more than 3000w, planned after
March, 2005, should spend about 5% of total building cost for equipment run by natural
energy source (e.g. geothermal, solar heat, solar power .etc) according to renewable
energy promotion law in Korea. As a result geothermal-energy using heat pump system is
emerging as a effective alternative for realistic and economic plan although design
guidelines and construction code for the system is in progress and  technical data is far
from sufficient. The quantitative analysis on the performance of geothermal-energy using
heat pump system is insufficient for appropriate design of it.

In this paper, cooling performance of geothermal-energy using heat pump system of
residential and retail etc. mixed-use building has been analyzed on the basis of
temperature comparison between inlet and outlet of heat exchangers of the operating
system. Additionally, dry-bulb temperature and relative humidity have been measured
and analyzed together as an index of indoor thermal environment .

Keywords : FE% 1425 (Mixed-use Residential Building), A1¥ o4& 3|EHE A28l (Geothermal-energy Using Heat Pump
System), WIS (Cooling Performance), AW €37 (Indoor Thermal Environment), 87} (Evaluation)
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E 1. Target Building

Item Contents
Location Gangnam-gu, Seoul
Completion 2000.6
Occupancy Apartment & Store
Plottage 13,342m*
Floor Area 3.324m°
Gross Area 80.126m*
ml 23 Floors and
00T8 4 basement floors
Resid 3 Towers,
esidence 141 condominiums
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Cooling Heating
Zone FIO(();% rea Load Load
(kcal/h) (kcal/h)
1F
(Lobby) 2,825 332,300 127,200

Cooling Heating
Zone Fl‘“(’r é?r *1 Load Load
| ! (kcal/h) (kcal/h)
Bl
(Fitness) 3,354 381,000 228,000
Playground)

8 1. Zoning of target area
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28! 2. Working concept of the System

FE 2. Operating Schedule of the System

ON/OFF Time Schedule

Time ON OFF

Zone Circulation Circulaton

Time Header Header
Pump Pump

9:00 7, 8 1, 2 1~6 3-15

10:00 ALL ALL

11:00 1~6 3~15 7, 8 1, 2

1| ALL ALL

ALL | ALL

15:00 ALL ALL

m | 18:00 1~6 3~15 7,8 1, 2

18:30 ALL ALL

19:30| 1~6 | 3~15| 7.8 1, 2

21:30 ALL ALL
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E 3. Measurements of the system

Location [tem Instrument Method

Fluke Netdaq Inlet and
20640A Qutlet temp.
of heat
exchanger
(per minute)

Facilities | Dry Bulb
Space Temp.

Fluke Hydra
Series I
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8 3. Measurement Instrument Organization

I 4. Measurements of Indoor Thermal Environment

Location [tem Instrument Method

Bl,

. Drliy Bulb Data

’ cmp. Logger Indoor Thermal
' . (HD Condition
Machine )
: 206-1/ (per minute)
Room, Relative DeltaQhm)
Humidity

Outdoor
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FRRY A2 B8R Yol § AEAI A9 YIS Wb/ UBA 9
" T et - Outlet - - Varigtion = _ v ftem IR
% {2
Outlet Highest .
0 5 DRT 30.5TC
’ 1° Inlet
nie o
® 15 Lowest D.B.T 29.2C
2 i W . s T Temperature 3.0C
" 2005.07.27 | 2005.07.28 | 2005.07.29 | > Different,
12:00 0:00 12:00 0:00 12:00 Q00 12:00 0:00
Time
8 4. Temperature Variation of the Heat-Exchanger (B1F)
w T e T ey T T Variation 710
[tem 1F
8
Outlet Highest .
5 DBT 33.47C
;- 4 Inl
i nlet ;
f-'IE-‘Jm3 s 2 Lowest D.B.T 21.9C
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" 2005.07.27 | 2005.07.28 | 2005.07.29 | , Different
12:00 0:00 12:00 0:00 12:00 Q.00 1200 g:00
Time
8 5. Temperature Variation of the Heat-Exchanger (1F)
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B4 e - — =
| out
37 ltem Bl | 1F door B4
30 T #aeey. e Highest | 284 131.5| 31.0 | 306
DB.T TI| T T C
£ 28
o
E 25 Average | 270|282 | 26.0 | 303
s BT jclclt|cT
24 “x o
22 -  Lowest |247|258 212 300
- 2005.07.27 . 2005.07.28 ) 2005.07.29 J DEBT 1T T T T
14:24 0:00 9:36 19:12 4:48 14:24 0:00 9:36 10:12
Time
32| 6. Temperature Variation during measurement
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32 7. Humidity Variation during measurement
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