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Development of Automobile Air Conditioning System Using CO, as Working Fluid
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To help prevent global warming, the refrigerant HFC134a currently used in automobile air-conditioners has been slated
for eventual elimination. CO,, a natural refrigerant, has attracted attention as an alternative. We developed high-pressure
control to improve evaporator, gas-cooler, intercooler, and compressor efficiency and to maximize COP (Coefficient
Of Performance) in automobile airconditioning using a supercritical refrigeration cycle with CO, as the refrigerant.
An evaluation of the system verified that these improved components provide equal or better COP than systems using

HFC134a.
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Dimension of heat exchanger
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Diagram of heat exchange capacity vs. air flow
velocity and heat exchange capacity vs. refriger-
ant flow rate
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Loss analysis of CO, scroll compressor
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System and Mollier diagram of air conditioner
using CO, refrigerant

COv ATLE

COPRKALLDEBERL > FHHDLZ Eh5h D
(3) HFC134a > A7 L & DI

X6 (b)icB4TH HFC134a > A 7 4 & o COP Wk % 7R
T. FPEEMH AL, EEBRMEE6 %, ARHRBOIEEAME,
BEiRE—, CO, %4 71mEElF COPmAku s LI2EET,
HFC134a s 27 AI2x L TCOP 134780 % &% 5. at&E &M
Bii, HHETERFLER, EHEBUMET0%, 2 7—T4
$120 %5352 LT, BATLEEENCOP It 3.

3.3.3 CO. 171 DEEX - BRI
(1) £BEE

HRAI—F, TRXEL—F3KE, A9 7—F3_FED
A2 7—7HO0nEERIC, AFZ2 <Kr—sHoon
REMIcES L TaRTHRTL L I,

EEHBHRBEFR 2 Fuo—Lf, BESFZEHAL, FEE
b L cRAFELRAGL 2. 2, ANICRTFEH=—F
NAEEERL, EREEOHARLIT- 1. '
(2) EBRFR

H27—5 O M B R & COP MR 2 Reb 74

&, COPEKE % bHERFITHERLIIT—HKL, ¥X7—7
HOEECHNTI2EELHEICHET 22 205 TE L,

3.3. 4 CO.ZMIRFLELRRE
(1) gtk

B7 8L nF 7o —RERRATHREBOT L 7— 7,
INKRL—FZRUCOHAX 7 v—NEHBONBE T,

LR, NREHERAS—-IZT a2 AT LK
BT AtREE LT3, £72, HFC134a s 25 AL T
i3, IZRSONTE k- T 5, '
(2) EBRER

A7 —FHOBEITC—EE L, EHEREERY LS
REASNDRBERI RV COP 2RIEL .. F0OESE, £84 (O
52400 min~!) T, BT HFC134a 3 25 428 L TIHTRE
%0 COP »18 6 117 (M6 (b)BH],

(a) SARA - SEE(LEFOCOP

6 CO,>>XT4Ld COP
A tadhd, £/, O)JEHEEDETO%, TAI7—TN220%HEET L LT
HFC134a > 27 4 Li3ZEIFD COP &7 5.

COP for various ambient temperature and discharge pressure, and COP comparison
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