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bdpark@knu.ac.kr Abstract >> Air conditioners adopting high energy efficiency and low global warm-

_ ing potential (GWP) refrigerant are being developed globally. In case of commer-
zzs;zzzd ﬁ j-\tgﬁt(,)lziig cial air conditioner, R32 with lower GWP than R410A is attracting industrial
Accepted 31 August, 2019 attentions. In this study, the performance of water-to-water geothermal heat

pump adopting R32 is compared with that of the heat pump using R410A. By us-
ing R32 instead of R410A, heating capacity and COP in heating standard con-
dition can be increased by 8.8% and 6.3% respectively. Also, cooling capacity
and COP in cooling standard condition can be increased by 5.3% and 3.1% re-
spectively by using R32. But in case of using R32, systemic improvements are re-
quired to decrease discharge temperature of compressor since discharge tem-
perature rises abnormally in heating operations.

Key words : Geothermal heat pump(X| €3] EHI), Heating capacity(tttl 5 &),
Cooling capacity(‘§ 5 &), COP("d 5 Al ), GWP(X| 7 2 3t 7 ),
R32 (HFC32 Y1)

1. M 2 5otk ol et AlLEe] B4 el A9 FEY
2 b, 4 RNER

AAR o= g5 ol Fao] Hajo] wet 53]
SHoUA] ARES E017] fIste] Aol A & e
o ARgo] HREIL Stk AR E axpA e S| EH ol ARG AL Q= Wille AT ES 5
2 A8317] 5te] ovR] a8 Tt =8 JEHZ A7} 7331l ule} A ozone depletion potential (ODP),
chHo A o] 85|31 gt E3] X ¥ J|EHZ #] global warming potential (GWP) uljo] ARS-O 2 &
5719 S|EFZY] S Hebshs = ) & o] girh o3t W2ko = HFCA07C(0]5} R4070),
Eyzen 99 40 mel 185 A#sk 7 HFCA0A(o]3F R410A)SE 22 Eghyulvt 5=

okl rlr

369
2019 The Korean Hydrogen and New Energy Society. All rights reserved.



370 HFC32 40HS AIS3 XI2R SIEHE| 45 S
I

Lol A P2 AREAL Qlok SRRt o] 23t o
= ODP= RNt FAA] 349 ofelgo] 9laL

A2 3347 Atk EAIR Qs oA g H <]
ARgo] 8= otk

HFC32(©]3} R32)= R410A thA| gl 2 A thedy
o] dsha Alko] £25}3, GWP7} R410A2)
2090 thH] 6758 1/3 3208 7] ujio] Wufgko]
2o 1AL W 2axelg oz 7Est tlH| TR}
g3t 9ok, R32% v|ely ol 2A 4] §53
fuasayy Savd H“ﬂfﬂ% wAE 7L Qlek sk
9k R327F 7HA|AL Sl oA Y] St S
oz Fgo] °*‘6}°ﬂ ofAA] Aol 7hsskaL ©
2 Qlsto] 2AVEA &S] A3fo] 7hssith ERt
Sx7] 3 g Yo AA & 71 9o

_HU

A Auglky] 5ol Azt FHESH 7Hsske] A
LB RA10A thH] B Al S gl
Ao gk oleloE Wujo] AAREo] Lo|sla,

AR FAE AFso| dAHt)t 3% rls o]Fo]
Uk o2gt o] o2 ¢l Wul¢l R327} =4 A]
o] iAol tist HEME 2o Bol T
o]FofX|aL Qlal Y| HAIE2 o|u| R32E A&
| 37189 J|EH LY o7 AEFES Tl
om®) Arg.el Welofojzlo] S st
AT s F7HE A Sl o
ol2fgt A2 Q1 FAlof| whet & Aol A= AE
& S|EHIZAILH o)A R410A thH| R329) A5
doll gt B7HE 4
t}

OI!

&l
[*]

=

Sstol A 7Rs e HEs)

>
ol
oﬁ
rTr
2!
ae
;
v £
_rg
;E

03 dme), GReE dnesl, BPALE T
48 P 712A SEHE 2 A6
Z7)= i;%E(Copeland)/\}_J /\ELE/“(RMOA

-eA1e ALgSHaT) Fig 104 @9} P w9t

rei2A 9E bty SESAE 2R

(PT100)2} T3 TN 0.1 mm, 24 2.3} £0.1°C)
2, qreage A Kellenilo] FeZH AAEHL
2} £025%) 2 AME519IT} S-S wAJHl Toshiba)

RR0] GEA(ZH 2} £02%)Z, YZ7]o] Solrh
Q1%7]lele am7lelYokogawa) ko] He A
5 20.1%)2 AMalo] 24k

sk WS Aol A 2154 E7)

<ol wek 4] ()} o] AALBEaL COPE *4 @2t
o] ALY

Q: muv Cp( Tui.,out - Tw,in) (1)
__@
coP= Wcomp (2)

A71H Qe Y(hHLEHEKW), m, (keghs), ¢,
(KIkg K), 7, K), T,;, K22 P22 A
L AU, 9, & kot CoP=
A5 Al (coefficient of performance)E LEFUY 1L

Weomp (W)= 45719 S HERAT:

2,2 AHYE

ALY o83t & o & SIEHZ AIF 21
-7 o

& o] A9 KS B ISO 13256201 43} QLo

<=—- Cooling

—<® RN~

Flow meter

Heat
load
exchanger

Heat
source
exchanger

\ | @ _

Flow meter

Expa.nsmn valve
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Table 1. Operation conditions

Heat source water Heat load water

Inlet temp. | Flow rate | Inlet temp. | Flow rate

(°C) (m’/min) (°C) (m’/min)
Heating | 5, 10, 15 0.23 40, 50, 55 0.23
Cooling | 15, 25, 35 0.23 12 0.23
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Table 2 Optimum refrigerant charge
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