102 AW FshE=as] Al 244 A 2 5(2012)/pp. 102-110
http://dx.doi.org/10.6110/KJACR.2012.24.2.102

A R BEEFZY 27 74 3 BHHIE TF sto|BRI=
AL EFHEL H5 A3 AT
o F A4,% % 3,72 4 %, ¢ 2"
sejohetal ojebel, ‘el hstu 7] At

Performance Optimization of a Hybrid Ground Source Heat Pump According
to Secondary Flow Distribution Ratio between the Ground and the
Supplemental Loop
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ABSTRACT: The objective of this study is to improve the performance of a hybrid ground source
heat pump (HGSHP) by optimizing the flow distribution ratio of secondary fluid flow rate between
a ground loop and a supplemental loop. Initially, a conventional ground source heat pump (GSHP)
was tested to determine an optimum flow rate of the secondary fluid. Based on the selected
optimum value, the HGSHP was also tested by varying the flow distribution ratio of the secondary
fluid flow rate between the ground loop and the supplemental loop, such as 9:1, 7:3,5:5, and
3 : 7. The results showed that the optimum flow distribution ratio of the secondary fluid flow rate
was 7 : 3. The COP of the HGSHP was improved by 19% over the GSHP at a flow distribution

ratio of 7 : 3 and an entering water temperature of 40C.

Key words: COP(A s Al<7), Distribution ratio(38]4]), Hybrid ground source heat pump(d}e] B.g2] =
A 93 EHZ) Supplemental equipment(X.%7]7])
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Fig. 1 Schematic of the hybrid ground

source heat pump system.
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Fig. 2 Schematic diagram of the experimental setup.
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Table 1 Specifications of the heat pump unit

Item Specification Unit
Type Rotary
Working fluid  R410 a
Compressor Frequency 30~110 Hz
Motor input 1818 W
Capacity 5861 W
Heating load  Phte
Heat e Sife oa 12 kW
exchanger Volume 95x85x325 mm
0.64/0.67 L
(ref/sec)
. Type EEV
EX\I:;?] selon Capacity 7 kW
Range 0~500 Pulse

Table 2 Specifications of measuring equipment

Item Specification
Type Hybrid recorder
Data Model MV2000
acquisition Manufacture Yokogawa
PC interfaces Lan
Model WT210
Power Manufacture Yokogawa
meter Range 0 to 300 V/
A rg 0to 10 A
ccuracy £0.01%
Model
Miﬁﬁﬁ?gﬁw CNO0BC-SS-200 K
Range OVAL
Mass flow Maxirﬁum 0 to 360 kg/h
mater essUTe 14 MPa
Trpansmi oy CT9401~K7MMS33
+0.1% full scale
model
Accuracy
Model TJE
Pressure Manufacture SENSOTEC
trans d;lcer Pressure range 0 to 30 MPa
Output 4 to 20 mA
Accuracy +0.196 full scale
Model T-type
Manufacture Omega
Thermocouple Range —9200°C ~200°C
Accuracy +0.2T
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Table 3 Test conditions to determine optimal
secondary fluid flow rate

Parameters Value

Compressor frequency(Hz) 70

Controlled for each

EEV opening superheat 5C

Secondary fluid temperature

entering condenser(C) 25
Secondary fluid temperature

. . 12
entering evaporator(C)
Secondary fluid flow rate for 14, 16, 18, 20,

outdoor unit(LPM)

Secondary fluid flow rate for
indoor unit(LPM)

22, 24, 26, 28, 30
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Table 4 Test conditions for the ground
source heat pump

Parameters Value

Compressor frequency

(Hz) 0

Controlled for each

EEV opening superheat 5C

Secondary fluid
temperature entering
condenser(C)

10, 15, 20, 25, 30, 35, 40

Secondary fluid
temperature entering 12
evaporator(C)

20(Optimal secondary
fluid flow rate)

Secondary fluid flow rate
for outdoor unit(LPM)

Secondary fluid flow rate
for indoor unit(LPM)

19.5

Table 5 Test conditions for the hybrid
ground source heat pump

Parameters Value
Secondary fluid
temperature entering 25, 30, 35, 40
GPHEX(T)
Secondary fluid
temperature entering 28, 30, 32

SPHEX(C)

Flow distribution ratio of
the secondary fluid
between GPHEX and

9:1,7:3,5:5 3:7

SPHEX
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