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A Study on the Energy Efficiency of a Geothermal Heat Pump System
in use the Outdoor Reset Control Application
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Abstract : The government is fostering a renewable energy industry as an alternative to handle the energy crisis.
Among the renewable energy systems available, geothermal energy is being highlighted as being highly efficient
and safely operable without the effect of outdoor air. Accordingly, a study on the geothermal heat pump is in
progress in various worldwide perspective. However, Geothermal energy is only in charge of part load of the
building due to the high initial installation cost in korea. Moreover, its efficiency is reduced due to the use of
independent existing heat sources. In this study, after selecting the building containing the actual installed
geothermal heat pump , the use of excellent geothermal heat pump systems was maximized in terms of the energy
efficiency. The objective of this study is to show the operation method of geothermal heat pump system to improve
energy efficiency through the TRNSYS simulation. This paper proposed operation methods of geothermal heat
pump control according to outdoor air temperature. The result of this study is that existing operation method had

some problems and if offered improvement is applied to real condition, energy consumption would be decreased.

Key Words : A1 4] A ol %] (Renewable energy), A8 3] EHZ A 28 (Geothermal heat pump system), 71 & ol %]
(Building energy), 2| 7]%.7¢#] ] (Outdoor reset control)
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Fig. 1

Exterior of the building
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PAAEL AE 22 Y3k Kosr H Table. 4 Absorption chillers data information
JAEo a81e AR AR -
] Dj' = ‘?1 S % (5 0] Equipment DAC  H-1 DAC  H-2
oh #13 e] AE3F, A BT o] F number
Quantity 3 1
A AEo A AQAA A RE= X9 s|EH ; - -
A Aol AAAAYAR 1€ 3= Canaci Cooling | Heating | Cooling | Heating
Z 530RT7F A %o 9tk ?g%ty (USRT) | (Kealhr) | (USRT) | (Kcal/hr)
800 2,419,500 500 1,512,000
Table. 1 Summary of the building cold water |Shurance | exit | entrance |  exit
12 7 12 7
Classification Contents Hot water 55 60 55 60
Building name G University Hospital Cooling
Use medical facilities water 32 375 32 375
Building area 9,737Tm’
Total floor area 81,928 m’
= = s
Geothermal heat pumps use area 2,263m’ 22 x4 33—
Geothermal heat pumps installed 530RT A Fx Lﬁol'% 3:‘}_29} 7;%2‘11 Zj%—o’] 44
capacity _ L _
Al2~"Hog2= 29 slEH T RSN
Number of bed hospitals 502sickbed ] 19 Sl =¥= 530RT, &5
= 2

Table. 2 Individual room air-conditioning conditions.

> 3

Classification Temperature( C) Humidity((%6)
Summer Winter Summer Winter

Department % 23 55 45

of ward

Department 2% 2 55 45

of pharmacy

Outpatient

department 26 22 55 45

Operating 2% 2% 50 50

room

Recovery 24 2% 55 50

room

Office 26 20 55 45

Assembly

hall 26 20 55 45

Table. 3 Heat pump data information

Classification GH-1 GH-2
Quantity 11 1
. Cooling | Heating | Cooling | Heating
Capacity(RT) =150 ™1 586 | 9.6 9.9
EST(TC) 31 5 31 5
Supplied WaEer 7 5 7 5
tﬁmperature( C)
Return water |, 40 12 40
temperature( C)

A =5

.5 GHP System

\

1

1
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7 1
contral point I
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| GHP system in charge
Absorption chiller in charge
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fo rlo

dE= Aojshy,

Tw,max

Tw,min

HP Load-side leaving water temperature('C)
Eel

To,min To,max

Outdoor temperature®*C)

Fig. 3 Outdoor reset control curve

g
:g 10
z ; 2l BTN
* N A °
Fig. 4 Outdoor reset control curves for the supply cold water
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8) Young-Ju Jung, et al, A Study on the Geothermal
Heat Pump System Performance Analysis according
to Water Flow Rate Control of the Geothermal
Water Circulation Pump,

Journal of the Korean Solar Energy Society Vol. 35, No. 1, 2015 49



(=] d=ejgaiAets] =4

F 3 amo R wrslen Zhzke] AAL e Ao
£ S84 Type 9112] on/off Controllers AH-&-
shaith 97| B0l Ao 7)|Ee] Lodupa)
N A] 7L AojA| 2o AR A FEEIATE

43 A&l H7}

—— Outdoor Temperature
5 —— Indoor Temperature

;
2 M b M“ A i '\M\‘/m\w\ ’\\”«M\ P
\‘JV\(\‘\ AR 1 VT

(ARNSA AR
& WMW y M
%m I AV \

I v T i T T

0
10-Tul 25Ju1 1-Aug S-Aug 15-Aug 22-Aug 20-Aug
Time (hr)

(a)Existing operating status

—— Outdoor Temperature
16 —— Tndoor Temperatmre

N ‘\ i I

ZS Ay w(‘ i w‘u Mm | \rﬂm LT T
U‘\j\\“‘ ”H iam O AT R AT RS RTATAAAY

19-7u1 25-Tul 1-Ang R-An; 15-Ang 22-Aug 29-Ang
Time (n )

(b)Outdoor reset control

Fig. 6 Indoor heat environment in accordance with the case
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Fig. 9 Geothermal heat pump system COP and indoor
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