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An Experimental Study on the Performance of an Inverter Heat Pump
with a Vanation of Frequency and Refrigerant Charging Amount
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ABSTRACT: In the air-conditioning industry, the refrigerant charging amount is one of the
most important parameters affecting the energy efficiency ratio of heat pumps. An experi-
mental study was performed on the characteristics of an inverter driven air-to-air heat pump
system with a variation of compressor frequency and charging amount of refrigerant. The
frequency was altered from 40 Hz to 70 Hz and the charging amount was changed from 1.6kg
to 28kg in tests, The variation of performance was measured with switching of the ex-—
pansion valve on each frequency and charging amount. All the tests were performed at the
Korean Standard and test conditions of the air conditiorers. As results, it was found that
there existed the charging amount and the level of the suction gas superheat which provided
the highest energy efficiency ratio at all the frequency bands.
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Table 1 Specifications of test unit

Items Specifications

Vertical type scroll

Horizontal fin & tube

Heat transfer area(m’)
Outdoor/indoor=30.8/16.8

Compressor

Heat exchanger

Electronic 0~500 pulse
expansion valve | orifice diameter=2.2 mm
Cooling capacity 6200 keal/h

2, EAe] A% AEy FAe] FHH 49
Z dugtrlel dugsg s A7, o=
wREz] flE Heg, 4] AAYB e =
o EAAe AuEF @i EEd
Prizl dojE dudrle sdfe |3 F4
mEste $&¢ Fo e d#F2 o]E5d
d9& dngrle Rt dYEe AL HA
e Wyon AT YT JRHoR A
£35& it

Fig. 1& £ 2484 Ag3 €T 7FHAH<
stel2at &%, 918 3 F¥Ae AFHANE

Bd 2o, 971t 4¥2aT F9EM 2
HEe Fu Aolzlzl J8 4Fy) HAS
zho] sbsae, APUE $37]) £E83 A
Asol YAl AslE YuBzl Yt
FHES st WAdE AuE g2
WA FEHES BOEA YT Gue $Hw
SE ARAE A AgErh

Cooling M-
———— J ;.1:\

@ @ OO
Inside
heat
exchange
@ aoad
Qutside
heat
exchanger
Q@ )
Q. @ Mass flow Check valve
Q ()| meter j
Q [}
E Expansion

valve

Fig. 1 Schematic diagram of heat pump system.
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Table 2 KS test conditions for cooling and

heating
. Indoor temp.(C) |Outdoor temp.(C)
Condition
dry bulbjwet hulb|dry bulb|wet bulb
Cooling 270 195 35.0 240
Heating 20,0 15.0 7.0 6.0
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Fig. 2 Schematic view of measurement system.
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Charging amount Frequency (Hz)
{g) Cooling mode | Heating mode
1,600
1,800 40 40
2,000
: 50 50
2,200 60 60
2,400
2 600 70 70
2,300
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Fig. 3 Performance with frequency and charging
amount in cooling mode.
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Fig. 4 Performance with frequency and charging

amount in heating mode.
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frequency and charging amount.
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