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Experimental Study on Heating Performance
Characteristics of Heat Pump System with Chiller
for Light-duty Commercial Electric Vehicles
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Electric Type Scroll
Compressor Displacement | 36.0 cc/rev
. Layers NO. 24 Layer
Chill
rer Core Size 150x83x58 mm
Exterior Heat Type PF Type
Exchanger Core Size 568x382x20 mm
Type PF Type
Heat
eater core Core Size 185x165x30 mm
Expansion Valve | Type Electric Expansion Valve
Accumulator Volume 300cc
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Electric Compressor Speed 2,000, 3,000, 4,000,
Compressor [RPM] 5,000, 6,000

Coolant Temp. [°C] | -6.7, 0, 10, 20, 30, 40, 50
Chiller Coolant Flow Rate
. 10
[L/min]

Exterior Heat Air Temp. [*C] -6.7

Exchanger Air Velocity [m/s] 3.0

Heater core Air Temp. ['C] 67

Air Flow Rate [m*/h] 300

AzEle W 54 stefstaud Awe] AU

- 462 -



2020

ol

7] o
T Ak H#e] F$, oF 49kW e

e #

-
o

, L2l i 435 A4 (COP)

&

3

bl
o

gl
B

j—

o)

™

—_—

o

.

ma(ha,i - ha,n)

BR -

<

A

2ol oA, 7

ofy

(1)

Que

or

N
A

4
o

R

™
N

]

1
0

X

or

o)

EEAE

o

(2)

mref(hr,i - hr,o)

Qc:

H

T Ea
CEuey
w0
oo
ol B3
G T
~N A
T W
<2
-
_i E__v
T o
X
¥ 5
=
- TH
Y
B o
A
<
o T
2
<%
ol §
LS
B
I
S
&

oo o)l

K

i

o O o

3

EECERE

5|

7 }e]

Ho

Sl sLo] o] M

AAA,

Z=
o

7Skl =R} vro}al,
o= ]

& ox

Ho

7_I
woll, 3

ol MstEA =7] o

E
=

]
< €l
=g

of kb, Al

0
5 o
T~
o
Y
T
o
oA
% N
7
=
M ]
zw )
A
o))
Z
N
S
G
O
AT
T
T
B
=
\‘w
o
)
{+
T
ey
~
i
R
T
o -
5
B
o o
-
o
A
N

A wr g <
TN
WOML %fr]oﬂw”
X CUI, e
oo o8 o) T+ .
o
nj W = T o X
T mTgl
NE of w P
MU SR
0
S T
R
x ) o o
S ) X0 = T o
© . = 2o 3 1 X
)
25w . TE
~ v oTﬂmekl
T o_,._ ,_nn_ﬂ R o T
S o H =
Moo R
o S mg o M
LR
N W o W
W ooy T
o ol AR 7O qeo K|
mm
] ° Q‘W
28
" we a8
0
4m e yo<‘amm
EE
] o) A ‘m,

(M) Anoeded JeaH Ja)11yd

m 67°C @ 0°C A 10C

Heater Core Heat Capacity

L

Vv 20°C 4 30°C b 40C & 50°C

L

7,000

L
6,000

<

v

A

L]

[ ]

T
5,000

* A v > 4 o3

® A v > 4 on

3,000 4,000
Compressor speed (rev/min)

2,000

® A v > a4 o1

=]
5

Compressor speed (rev/min)

Q
=

=
©

L L L L L S
= Q = < = =
v ¥ © & 4 o

(M) Aioeded JesH 8100 1esH

o
3
*
ne
Lo
ERS]
4 A med w
o
O <
° 8
3
gev ma e
=}
£ 0
ow L
£ESR
z 10 4 > vhe
omp
2
[ ] o 4 > we

L L L L L L L

2 9 9 2 9o 9o o
N 86 ® < ® & o
(-) @2uRWIOIA JO JUBIDYROD

=]
S}

2,000 3,000 4,000 5,000 6,000 7,000
Compressor speed (rev/min)

1,000

L

Compressor speed
— 3,000 RPM
—— 4,000 RPM
—5,000 RPM
—— 6,000 RPM

L L

' ' ' ' ' '
0.0 100 20.0 30.0 400 500 60.0 700 80.0 90.0 100.0

0
&

L
o
&

L
e}
=

)

o

(0,) @inresadwsa) uiged

-10

2ol A

At

Time (min)

B
;é_ﬂ

]

T
A
i)

N

o

- 463 -



20209 AT £ EA R E=EA

o

= s} H2HoE
S 1ol

E4E & ul, 19 49 T [1] Ho-Seong Lee, Han-Byeol Jeon, Jung-Il Kim,
T Aok FHd sl dFelA AW 7F 22T7F H Moo-Yeon Lee, “Experimental study on cooling
7] Y E ok 90 AEe Alzle] "Hasitt:E ZA performance characteristics of hybrid
WE HoFa gt ae R S EFold A Yy refrigeration system in a heavy duty vehicle”,
9} F7)¢e] dwsks EdoA, AU S 935} Journal of the Korea Academia-Industrial
A FEHZ AxE st old FEFHZE A cooperation Society, Vol. 20, No. 1, pp. 419-425,
w3} Wk spdA s E b S HeE ol Wzt 2019, https://10.5762/KAIS.2019.20.1.419
2 onE OB 2WlE0o A A FEHZL A2 [2] Han-Byeol Jeon, Jung-II Kim, Hun-Joo Won,
o AEAIE o w A st Ao vpEa vk Ho-Seong Lee, “A Study on Performance
51 AgE Characteristics of Heat Pump System on
3. A= Cooling Mode for Light-duty Commercial
Electric  Vehicle”, Journal of the Korea
A2 ALl WA L koly] 9d Academia-Industrial cooperation Society, Vol.

20, No. 12, 2019,
https://doi.org/10.5762/KAIS.2019.20.12.

[3] Hyoung Suk Woo, Jae Hwan Ahn, Myoung
Su Oh, Hoon Kang, Yongchan Kim "Study on
the Heating Performance Characteristics of a

o4, WulE AgsaR e s
A7 48R A e e W dbPeane A
ge w ATAN BYSAT. 24 A3} ohesh 2
e Azg A A

() BeelMe] GAgFe YAF 287} 2w

Heat Pump System Utilizing Air and Waste
+% 23, A2UE QA §F718 4Gl

Heat Source for Electric Vehicles” Korean
Journal of Air-Conditioning and Refrigeration

<
(2ln o : . o:i %; Engineering 25(4), ppl80-186, 2013
- O 2= 3L =73l o T % o] =
wb wEFE w15l R s, ddd [4] Dandong Wang, Bingbing Yu, Jichao Huy,
Fol A= As & F AWAR, WAF S8 Liang Chen, Junye Shi, Jiangping Chen
FOoW, Alxglo] gtz gA FHET] Wi,

“Heating performance characteristics of CO2
heat pump system for electrical vehicle in a
A cold climate”, International  Journal of
gl A gz Refrigeration 85 (2018),

SRS e A9 https://doi.org/10.1016/j ijrefrig.2017.09.009

stele o, Al o ekl eyl AlRke] [5] Murat Hosoz, Mehmet Direk, Kadri S. Yigit,
o] A8¥HER S|ERPZ Axuly Pzig 7td 2 Mustafa Canakci, Ali Turkcan, Ertan Alptekin,
slEl o] 23S 3 AT 28 Ao duH Ali Sanli, “Performance evaluation of an R134a

automotive heat pump system for various heat

FSo= Yz 7Y SlE et S EPE Al E G sources in comparison with baseline heating
StolHE| =3 s B9 Al2E §8 58 EASI9A, system”, Applied Thermal Engineering 78(2015),
HA o de AFE AP o Golrt. pp. 419-427

[6] Yong-Chul Kim, Nak-Sup Sung, Keon-Soo
% 7) Jin, Hoo-Taek Cho, “Consideration of High
Voltage PTC Heater”, Proceeding of KSAE,
B ATE AAEAALTAN ABEASA BF 2011

- 464 -



