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ABSTRACT: The present study concerns an experiment on the heating characteristics of a
system air-conditioner (A/C) using PWM method or inverter method at low temperature con-
ditions. The compressors used are digital scroll type and BLDC inverter type. Under the low
outside temperature condition, —5C, —10C, —15T, heating capacities and COPs are mea-
sured by the psychometric calorimeter using air enthalpy method. Also, outlet air temperatures
at heating operation mode are measured at —5C, —10C and —15C. Experimental results
show that COPs of the system A/C using a PWM method are more effective than those of
the inverter method at heating operation mode. Although the heater is on, COPs of PWM
method are similar to those of BLDC inverter method. Moreover, the heating capacities of
PWM method at —5C, —10C and —15C are larger about 10~20% and outlet air tempe-
rature at —15C is larger about 109, compared to the inverter method.

Key words: System A/C(A 28 oojA), PWMEAZ WX) Scroll compressor{=3E ¢37]),
BLDC inverter(BLDC <1®¥]), Heating and low temperature('d#=-2)

LM 2 %719 3¢ FAANAY, sl sEZ

aste) Aur|2RE E2d 378 AW /e

Azgl dojze] Aeol AeewEst Wolds  gomA Xy uwsde RAUn 23 4

2 GRes Frbste W) AlelZel Fwm o) BAIE WA 9 4EY) TP PAe A

$ELES} Yobd Wisdo] AdHE wHol £3tAY, A7 E EY, Yoy A4 A}

ATH ol EAHE M 8 LFtW olF, EE AEE AdAY ¢3:YEL ALFH
g 45718 Agstd ALt Fag o g} A=z @

duk gL ALE 9r]e5r7t ~15C ols

+ Corresponding author 4 W Gy s FEI LHIHI ¥ 9y

O,
=
Tel.: +82-41-530-2396; fax: +82-41-530-2986 AFol 4% d¥T FEE 9rjex 5CH
E-mail address: yckweonl@email. sunmoon.ac.kr HEe dEasgol AEr] Alaste —15T A



Indoor
Heat
Exchanger

Heat

Exchanger
Accumulator Digital Soroll
Compressor
EEV Valve
Rece
Indoor Outdoor

|
|
|
|
|
]
|
1
|
]
|
|
Qutdeoor |
I
|
|
|
|
|
I
|
|
1
|
]

Fig. 1 Schematic diagram of experimental set-up.
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Fig. 2 Heating unit of system A/C using PWM
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Table 1 Operating conditions

Indoor room | Outdoor room
Test condition |__temp. (C) temp. (C)
DB WB DB WB
Standard 7£0.36x0.2
Heatin 2040315202202
a +0. +
g Low “lo+o0s3l -
temp.
—15%+0.3

Table 2 Specification of system A/C

Type PWM |BLDC inverter
Source 3¢ 338V, 10 200V
Capacity Cooling 12800 14000
(W) | Heating | 14500 18000
Input Cooling 4200 3440
power (W)| Heating 4800 4260
Compressor (kW) 3750 3730
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tem under heating standard mode.
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Fig. 4 Normalized capacities for PWM system
and BLDC inverter system under heat-
ing low temperature condition (fan speed:
high).
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Fig. 5 Normalized COPs for PWM system and
BLDC inverter system under heating low
temperature condition (fan speed: high).
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Fig. 6 Normalized capacities for PWM system
and BLDC inverter system under heat-
ing low temperature condition (fan speed:

low).
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Fig. 7 Normalized COPs for PWM system and

BLDC inverter system under heating low

temperature condition (fan speed: low).
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Fig. 8 Comparison of air discharge tempera-
ture at heating mode of low tempera-
ture condition.
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