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Abstract

The aim of this study is to verify the performance of water-to—air multi-heat pump
system with a vertical U-tube GLHX(U-tube system) and a double tube GLLHX(double tube
system), which were installed in a school building located in Asan. For analyzing the
performance of the GSHP system, we monitored various operating data, including the water
temperature of inlet and outlet of the ground heat exchanger, mass flow rate, and power
consumption, Daily average COP of the single U-tube system and the double tube system
were 45 and 4.2 at cooling mode and were 35 and 3.8 at heating mode. As a result, We
know that performance of water—to—air multi-heat pump unit is reliable at actual condition
operated in a part load conditions for all day.
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Table 1. Loads and air-conditioned areas of the
building

Floor | Area(m’) |Cooling load(kW) l?aiia(tlir\lé)
st 211.2 445 36.3
2nd 12596 27.1 19.3
3rd 1584 36.3 313
total | 499.2 107.9 86.9
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Fig. 4 Schematic diagram of a water-air g round source multi-heat pump system.

6kW, 83kWw 7 2u))E& ZH2zh JZ3stdrh
A% cEPIE 22kWH B5Y ekl g=

£ 104 27 A8
24 A% doly A5 2 A5%s} By

AZAT B DB Rus GTe AE)
7l e o S5 7t AN BN R o
Fako] FA AHggol Rkom, e Hirs
2 RSt P A2 doly AS/2he
2008 645 H 20094 2974 ot B Ao
Ae 99 A5 BH0E S, by
A 2 Pehes £A9Y 99 093 19
129 23230 sl A29 FHE A 5
) 2R BARGh

dold du % 4% B4L A 2
FA, AU S 2G0T K3
o83l AF wBe A%/ Audr) A%

X

o}

(DRI Fol =15t

tole] 249 AMZ FAE dHolH HAF Alx
89S 7bseta, A" 23 A 8359 AF
dugRel F9 HolEE bx NFLE HE
o AFE AgstAct. 181 €L FHES
COP A& 98 axujAgE 2% AR &
l9al 108 HF o2 AHAbstith

z} Ao AAE v Aurle] §%S A&
A 2R3 Aol FAHoE g ofEsER
4893 FUES COPE <ldle 4 (1), 2), 3),
WE HEsto] AEsATh

Qo= m CplT,— T) §h)

Qid,c: Qo= Wp 2
Goupn= Goa+ Wap (3)

COPyp= Qid/ Wap

o A9y dudy] dFe AEHu 1), @
Bze] 2u)HHE o g3t Auly) §3Fg 3
AolE 4 @, dRAAE 4 oz 47 A



E5GT WRAol Ael7] Aol ARx &
UE 28488 = =

o dg=

DL

Axratdor?,

AR AN
FUES COP= 4

Table 2. Details of GSHP system

U-tube | Double tube
Parameters
system system
Water-to—air Multi- heat
type pump
Refrigerant R 410A
GSHP| Manufacturer | Samsung Electronics Co.
2wayx2ea | lwayxlea
Indoor(ID) dwayxbea | 4dwayxbea
Outdoor(OD) lea 1ea
Type U-tube | Double tube
Thermal
Conductivity 209W/m-K} 208W/m-K
Dia. of borehole | 150 mm 150 mm
Depth of borehole] 150 m 100m
GLHX Distance between 6 m 6 m
horeholes
No. of boreholes 5 ea 3ea
Inner
. 50.8 mm
Tube diameter Xmm ————
QOutter
85.3 mm
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Table 3. KRAAC test result of GSHP
. EWT EAT Capacity | ~p
List |y loBowso| aw |
15 24/15 4938 532
25 24/15 4761 391
Cooling | 30 24/15 4532 3.24
mode 15 21/19 5781 643
25 27/19 5777 470
30 21/19 54.97 348
20 20/15 71.27 514
A 10 20/15 65.23 516
Heating 2/15 %64 | 465
mode
20 24/15 69.54 463
10 24/15 5834 3.89
*EWT: Entering Water Temperature
{Heat Source Part)
EAT: Entering Air Temperature(Load Part)
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