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Abstract A ground source heat pump system maintains a constant efficiency due to its stable heat source and radiant heat
temperature which provide a more effective thermal performance than that of the air source heat pump system. As an
eco-friendly renewable energy source, it can reduce electric power and carbon dioxide. In this study, we analyzed one year
of data from a web based remote monitoring system to estimate the thermal performance of GSHP with the capacity of
3RT, which is installed in a low energy house located in Daejeon, Korea. This GSHP system is a hybrid system connected
to a solar hot water system. Cold and hot water stored in a buffer tank is supplied to six ceiling cassette type fan coil
units and a floor panel heating system installed in each room. The results are as follows. First, the GSHP system was operated
for ten minutes intermittently in summer in order to decrease the heat load caused by super-insulation. Second, the energy
consumption in winter where the system was operated throughout the entire day was 7.5 times higher than that in summer.
Moreover, the annual COP of the heating and cooling system was 4.1 in summer and 4.2 in winter, showing little difference.
Third, the outlet temperature of the ground heat exchanger in winter decreased from 13°C in November to 9°C in February,
while that in summer increased from 14°C to 17°C showing that the temperature change in winter is greater than that in

summer.
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Table 1 Houses overview

Item Area(m’)
Floor area 87
Gloss floor area 194
Heating area 194

11mm OSB Plywood
100mm EPS

1imm 058 Plywood
27%10" Structure Wood
200mm Glasswool

Triple glazing
120mm EPS +Low-e coating
2%107 Structure Wood
9mm Plasigrtard

7 \.\\\

_———2F10" Structure Wood
250mm EPS

12mm Q5B Plywood
50mm EPS

Fig. 1 Exterior wall insulation structure.

Table 2 Thermal insulation level

Element Heat Transmission(W/m’K)
Roof 0.10
Wall 0.13
Floor 0.10

Window 0.97
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Fig. 2 Schematic of solar/geo thermal hybrid system.

Table. 3 Technical parameters of ground source heat
pump system

. Technical
Equipment information Remark
Heating power 3 RT 20°C"
GSHP Heating COP 3.58 5C
(nominal - =
capacity) Cooling power 3 RT 120c**
Cooling COP 4.94 25C
Number of loop 2
Borehole
Depth 120 m
Volume 150 L
Buffer tank -
Insulation 100 mm
Circulation Flowrate 55.8 LPM
pump for measured
ground loop Power 480 W
Circulation Flowrate 41.6 LPM
pump for measured
buffer tank Power 185 W
; The entering load temperature to GSHP.
The entering source temperature to GSHP.
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Fig. 3 Indoor and ambient temperature.
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Fig. 4 COP and electrical input power of GSHP.
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Fig. 5 Hot water supply and return temperature to

the house.
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Fig. 6 Indoor and ambient temperature.
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Fig. 7 COP and electrical input power of GSHP.
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Fig. 9 Daily average supply and return temperature
of the ground loop for the winter period.

(© SAREK

SEEEEE BRI

iz}
E
>
[
juii)
o
T
ok
oX
olr
M
>

5.5

5.0

4.5 +

4.0

COoP

35

y=0.146x + 2.6224
R* = 0.746

3.0 4

25 o

2.0 T T T T T
8 9 10 11 12 13 14

Temperature(°C)
Fig. 10 Heating COP with the return temperature
from the ground loop for the winter period.

Retrun = Supply

y=0.0286x + 17.595
R*=0.5364 .

g
z
3
b=
<
3 y = 0.0226x + 14.46
£ R = 0.4338
& 10
5
0 -
— o (=] (=1 o (=] o (=] (=] =
= ™ ~ m ™ ~ m i ™~ m
e @ Iy =) ~ ~ ~ ) = o

Time (Day)
Fig. 11 Daily average supply and return temperature
of the ground loop for the summer period.

ER Aol Bl Apdol Ay Ao &5}
oS ol B A% o S glonf cop
3.

to, wir

Fig. 112 r 1&(2014@ 6Y ~ 2014@ 8¢)
AFdugr|2 F3¥ e 125 A 44
CETEEE UEH Aotk AFdngy]
) ] %EHML 14~17CE 7] 3ol vla] %
o2 AL 2EWslE Holx gtk +¥H
of upe} %H“ﬂ st e stel wlel A7) wioltk
SERX AAZY A 12k driA ek

WE7) EFTEE) 25T MW o) e Lng

4 ot
off & & o o

O
MRS e

AA .
Fig. 125 AF9ud7)oA S| EFZZ T
25 dujAe A Hy 2% uE g
Wk COPE UERA Floth %*_ﬂHiM 257
of wje} 25 COP7} Yolx]= A
ul COPS] WY = 3.9~47% e
Table 4= A G EF A ~E] A Y
v gk Aot AY diE = 479 oluA] AL

_,4
H o
o3
2
N,



(8]

g

o
1

3.5 A y =-0.0872x + 5.545

R*=0.1089
3.0 4

2.0

13 14 15 16 17 18

Temperature('C)

Fig. 12 Cooling COP with the return temperature
from the ground loop for the summer period.

Table 4 Seasonal COP of GSHP

Thermal output Electricity
(kwh) (kwh) cop
Heating 7,702 1,815 4.2
Cooling 1,062 259 4.1
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