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ABSTRACT Only ground source heat pump units certified according to the regulations in Korea can be adopted in ground source heat
pump systems. In this study, domestic and international standards and regulations for ground source heat pump units were
investigated. Unlike ISO 13256-1~2, which is the international standard, KS B 8292~8294 for ground source heat pump unit only
included rated test conditions. Therefore, it is necessary to supplement various test conditions to the KS B series, because its
performance data, which is required to calculate the system’s design capacity, is dependent on the change in entering water
temperature. The difference between the coefficient of performance of the certified ground source heat pump units and the certified
criteria changed significantly according to the operating mode, heat source, and load type, because the criteria increased by about 5%
for all. Thus, it is highly suggested that the certification standards be revised while considering the product performance level and
various conditions.
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Table 1, Rated test condition of 1SO 13256—1"
Test condition (°C)
Mode and
test parameter Water Ground Ground
loop water—loop | closed—loop
EAT to
] indoor side | 27/19 27/19 27/19
Cooling (DB/WB)
mode EWT
to 30 15 2
heat source
EAT to
i indoor side | 20/15 20/15 20/15
Heating (DB/WB)
mode -
t
© 20 10 0
heat source

Table 2. Rated test conditions of ISO 132562

Test condition (°C)

Mode and
test parameter Water Ground Ground
loop water—loop | closed—loop
EWT to . o 12
Cooling | indoor side
mode EWT t
° 30 15 95
heat source
EWT t
. ? 40 40 10
Heating | indoor side
mode EWT t,
° 20 10 0
heat source
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Table 3. Rated test condition of KS B 829211

Test condition (°C)
Mode and
test parameter Ground Ground
water—loop closed-loop
i o 12 12
Cooling indoor side
mode
EWT to 15 o5
heat source
. EWT tg 40 10
Heating indoor side
mode
EWT to 10 .
heat source

Table 4. Rated test condition of KS B 8293,8294!24%!

Test condition (°C)

Mode and
test parameter Ground Ground
water—loop closed—loop
EAT to
) indoor side 27/19 27/19
COOhng (DB/WB)
mode
EWT to 15 95
heat source
EAT to
) indoor side 20/15 20/15
Heatlng (DB /WB)
mode
EWT to 10 5
heat source

Table 5. Comparison of KS B 8292~8294 and ISO 13256

series
Test standard
[tem
ISO 13256—1 ~ 2 | KS B 8292 ~ 8294
. Rated and other | Rated test condition
Test conditions o
test conditions only

Criteria for the

certified GSHP Not specified

Specified

Specified by the

Specified by the manufacturer and

Flow rate manufacturer less than
0.19(1/s)/3.5(kW)+5%
EWT in the
heating mode for 0°C 5°C

ground-—close loop
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Table 6. Certification criteria for ground source heat pump
unit in Energy Star program

COP criteria Change
Type Before | After | rate
2019 | 2019 [%]
Ground 47 6.2 319

water—loop

Cooling P 4
Water o 4.1 5.0 22.0

closed—loop

0 Ground
Air roun 3.6 41 13.9

water—loop

Heating p 1
roun( 3.3 3.6 91

closed—loop

G d
roun( 5.6 5.9 5.4

water—loop

Cooling G 4
Water o 44 | 47 | 68

closed—loop

to

Water Ground 3.4 3.5 2.9

water—loop

Heating P d
rount 3.0 3.1 3.3

closed—loop
Direct Cooling 4.4 4.7 6.8
expansion Heating 3.5 3.6 2.9
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Table 7. Certification criteria for ground source heat pump
unit in Korea

Cerified COP Change rate
Type (%]
NR GT KS 4
G d
roun( 480 5.04 5.0
water—loop
Cooling p 4
roun( 410 431 5.1
closed—loop
G d
roun( 3.60 3.78 5.0
water—loop
Heating G 4
roun( 3.45 3.62 4.9
closed—loop
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Table 8. Certification criteria difference bewteen Energy Star
and Korea standard for ground source heat pump

unit
. COP Difference (%)
e = e
i Past Present
Open loop |y g ~23,02
system ’ )
Cooling losed 1
Water OSe IO .00 16,01
system
to
Air Open loop 0.00 ~8.47
system ’ :
Heating
Closed loop 435 0.55
system ’ :
Open loop | 4 o7 17,06
system ’ '
Cooling losed 1
Water R > ~9.05
system
to
Water Open loop 5 56 7 41
system : :
Heating losed 1
OSeGTOOP 1 13 04 14,36
system

" (NRGT or KS - Energy Star)/(NRGT or KS)*100
" Difference between Energy COP before 2019 and NRGT
* Difference between Energy COP after 2019 and KS
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