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Abgract: This paper presents the measurement and analysis results for the performance of HGCHP system
using a cooling tower as a supplemental heat rejector. In order to demonstrate the performance of the hybrid
approach, we ingtaled the monitoring equipments including sensors for measuring temperature and power
consumption, and measured operation parameters from February 1, 2014 to February 28, 2015. Leaving load
temperatures to building showed an average value of 11.7°C for cooling and 39.5°C for heating, respectively.
From the analysis, the daily PF of hybrid GCHP system varied from 2.6 to 6.6 over the measurement period.
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(a) Building (b) Closed-circuit cooling tower . (c) Heat pumps

Fig. 1 Exterior pictures of building, closed-circuit cooling tower, and ground-coupled heat pumps



QY WE selmes Ad sERE Axde A 24 21

W 1,598.7 kW i 1,360.4 kWE A&ttt o 7|4 A F Al =812 Wik 1,434.8 kW(408 RT)<F Wi
970.8 kW(276 RT)E wd3al= Aoz AA St U A= d7]|7% 3| EHZ(EHP, 129.8 kw), 7]

o ] ZI(PAC, 17.4 kW), 2335 71(16.7 kW)7} Fdgtc},

Al2~® Al E E e} Eﬂ °olE] 4 9IAE Fig. 2] YERNATE AE 3| EF 2 (WaterFurnace, NXW540)=
E oo & e, F 1007} 7Hs Folth W BAXA(EY 4T 25T/ -ET 12T 7.6C)0l
A BEFZ] Wl 222 1662 kWolal, o|u] COP:E 4.99t), Whiel ZA-$(EY 5T/ 4= 40T
9} 4457C), €3 COP:= 1595 kwet 347olt}. ofse] AZA iulﬁé’ 5 kwe] AT w8 iz
(Grundfos, TP50-340/4) 10t]7} s EHZo] AddjUd= t)-&3tth AFdngr] #3542 E(80%)-lEdd=
2(20%) =3 FAE ALgstY, Fe5 YR s 58 A Eﬂ'f& A8 (5008 B )= AT o3
TE Ao r FFetal Al A=F s B frAEte 98-S Fdgth

AFsdusr)= 422 dHg W2jolr, Zlo] 200 met 217 150 mme] X o] = (borehole) 6071 S ©]-83+
o AA BojE&E dE Fe AR EFAoxe) o2 viA|Eo] lal, HojE Alo]] AL 6 muf. HolE

of nU=ZgNEdANHDPE) A2 AFdugr] vpo]xrt whd Uik (single U-tube) o2 A E o
gith FolZ AL 422 mmol WAL 345 mmt}l. HolE U §l TS HELUOE 20%8 & 80%
o] A gR gt a9 AEE A AFEur] AA A, dF 4-5H AlF(in-situ thermal

3t
response test)oll 4] AT AT & %’ﬁEE 7(2.65 WimK) S 2435191t}
W2 EH100 RT, 2t)S S EHZ9} x| Fdugr] Alole] AHz AZA 5o
A F AF 359 | EHE ZT L% (LST, leaving source temperature)’t 32CE dod
? =2 FAEA &, LST7F BCE Jow Wzteo7tA] F o

2=
2TMaM

a
2]

wEA
HEEH

8|8

BE b

1Y

4
©

AAAAAA

AAAARRAAR

3 B B 3 5 i B 3 & 3

- - - - - - - - - - |

AL-200m

Fig. 2 Layout of cooling tower-assisted hybrid GCHP system installed in hospital building
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Fig. 3 Temperature variations of source and load sides on typical cooling days (July 28~August 3, 2014)
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