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Dual Compressor Inverter System for Refrigerator Vehicles

Keun Woo Han®, Seong Gon Kim®, Chung Hoon Lee", Myoung Hyun
Choi*, Young Gook Jung™
“JIAT, *Sehan University

ABSTRACT

In the single type mechanical compressor mounted on the
refrigerated vehicle, one compressor is responsible for the
refrigerator function of the air conditioner and the
refrigerator, so it is difficult to maintain a certain
refrigeration temperature in the summer. Particularly, in a
mechanical compressor using an engine as a power source,
the refrigeration quality is deteriorated due to unstable
rotation of the engine. In this paper, we propose a three
phase inverter of a dual compressor system that uses an
electric compressor separately from a mechanical compressor
of a refrigerated vehicle. The output characteristics of the
developed inverter were verified through a vehicle air
conditioning simulator.
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Fig. 1. Dual compressor inverter system
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Fig. 2. Control block diagram
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(a) Compressor inverter

(b) Test bench
Fig. 3. Experiment system
Table 1. System Parameters

Items Value
DC link voltage 250V
3 phase ?rzanehrllii 18kHz
I
nverter Output Power 2kW
Efficiency 93.6%
N 3 phase PMSM,
Type
4 poles
Compressor Speed(rated) 3000rpm
motor Phase Rs 0.08405m&
L ads 0.00093mH
inductance)

Inverter DC link voltage[200V/div.] Inverter DC link current[20A/div.]

Inverter output voltage[350V/div.]
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Invener output current[20A/div.] [10ms/div.]

Measure PIms(C)  PZmms(C)  PImSs(CY  Parms(C4  PSfreq(Cl)  PEflea(C3) PTpkok(C1)  PBweb edit
value 3219V 1754 139V 13544

Fig. 4. Steady state output
compressor inver ter
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characteristics of

DC link voltage of Inverter [200V/div.]

DC link current of Inverter [200A/div] =7

Inverter output voltage[200V/div.]

urrent[20A/div.]

Prmach P20 SpmecE

(0% Paim: Dy PSfreq(C1)  PBfrea(C3) PTpKpk(C1)  P8web edit
sarav 1458V 12534

(a) At startup of the refrigerator
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DC link voltage of Inverter [200V/div] =Y.

DC link current of Inverter [200A/div.]”

Inverter output voltage[200V/div.] \

Inverter output current[20A/div.]

Measure PLms(CY)  PZms(C)  PImMS(CY  PAmMS(CH  PSfrea(Cl)  PEfrea(CI) PTokpkCl)  P8webedt
value 1024 15634

(b) When refrigerator is stopped
Fig. 5. Transient state output characteristics of
compressor inver ter
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