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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

HFCl134a.
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HFC134a 0.0 3100 101.2 4.07 198.4 293

* 1 ODP : Ozone Depleting Potential (# /> BI#{E%)
* 2 GWP : Global Warming Potential (4ERiZBE{L{E®, CO.%tlt 20 F£H5)
*3 at 0°C

RiEEH31.1C LR & B, Ztzsd, SEMHEBEROEGEY
L7270k, REROBHLY A 7L 2R WD E COPPIEL %
b, INLOMBERBRT S L COMNEY 1 7 VomEL -
Fazrizicd, Lo TUTHIHICL) @b ERETL 7.
QZFJENAL 27—, wNF7u—RI XKL —-SORAER
URBEEREHIC BT 2 BREET AV e F7u—-RT2 7
— 7 D%
@ EEHIMA F BV 728Kk COP % ##F 4 2 SmERHENHRE
@ 27 u—NE a2 7Ly HORIER R OB R ORI
i BEERNER D K '

3. BYELORE

CO,IEEMH 10 MPa RRENRBEEREETA 7027, BME
BCRBEREOORGEE T, HRIRBTIFVZI—T 2%
5. —F, CO T ANEEIT HFC 134 a O¥AE & 7 2 12 DB
BOME, EMRERIELOTEERITEETH L, 272, VAT
LELTEAY 2 77k e L SEEDOBIEIC L 5
COP i LH BB KA > b Lk b, '

3.1 BTRBOBYHEL

"3.1.1 HRI—SOHEETFR .

CO,> 2T LMlzBWTid, fEknarFrHc&-T7, BERE
HFCOBRKBRETINAI—TFT 2BV LGS, TRT—

CSOMEEFR AT i, §E%ko HFC 134 a DEHEERRER

MrEE L ATHRERETIFEL IZRL S, BERETOY

VAL S TS 2 BE L G AR T RIF LB 0 B,
PTFIARTHVZTFUFECONTRND,

1y BH|BET NV o

HR I —FHDERENRN A BT ER o8I, F72,

AN IEF o — 7 L CRITER 28Il BERICE
VT e-NTU #E# v TBINE 2 BT 5. ’

(2) #BEEFIR TP CO, LB

1 By —x7 2> iR
*2 SRS AEREAT R
3 LHEHRIGNS AT LHRE

* AHERRARMEAEE T8
*5 RHEMRFERRTRE

ZEELRM Vol. 37 No.2 (2000-3)



FIRLAKRBTTINICE W TEAM R ORI £ £t
GL TEBERL AT ILENIH L, BRI BHRRTHRE
DANY—F =37 4 e T AERBRR L A7,
HEERIET O i 2ERII B EAE S, BREIC LD
KEUMBEZT 5120, HEROHEFROEH 2 e TEY
v, Zotd, K _EERTHRBICERL 2 CO A 7 LE
BEE THRER LTV, ERBEZN—ZICERL -H#ER
Bz, 7, CO,0&MMIC IZAYHHE 79 77 4 REF-
PROP # R 7-.
3.1.2 HARI/—-SHXT
SRR 7 —T %@L T 3 2 DICHIEDFUFEEZHAWT
WEtL 7, TR, BTHREBEL, A—ATrLifloary—}
CN—=23T7 4 P RUREF 2T 7 A4 T e LIz, FoEEkEHI,
BRI =T % EET BRFESILF 2 —TDOARBE T A= L
NETERUCEGFLR—L L CATRENZHREL 72, T
B, REZNRLTIICATHRBHEEIMRT I L, REY
INEL L DICHE-TEDHATIHERBELTEZ L5012,
COUFIENDE L, HBEIKEWZS, HFC134a iz, 72
77— hthH b L BB BR TOGRBIE kS K& LB
E, DINRESILF 2 —TORFL/NILLT LI EDHEEN
b, ROBEHERELELL, REPZILF2—7oRBERBHLNT
DEFHERE) L E2EEL T 1lmmDEEE L7z, FOMD
ELUBEEDTHAI—FDFHETER2IIRT. &8, £2+4
I AT ATHOWIAMMOBTIRETHIERBRIA 57—
FNFTLHELL TH 5,

K2 RIM/BAT—RK

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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