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Abstract : It is time to prepare the phaseout of R134a, the current refrigerant, in automotive air conditioning system
because the EC deadline has been coming with new platform vehicles in 2011 and all vehicles by 2017.

Until now a high-pressure carbon dioxide(CO,) system is the leading replacement of R134a in European auto-makers
but there is no firm agreement in the world automotive market. Recently three new fluids have been announced as the
possibilities from Honeywell, DuPont and INEOS Fluor. The new alternative refrigerant should meet the requirements
like non flammable, non toxic, no ozone depletion effect and low GWP(under 150 to meet EC regulation).

The objectives of this paper are to review the fluid H from Honeywell, the more possible alternative refrigerant in 3
new fluids, compare the properties of R134a & fluid H and see the possibility as a replacement of R134a. In this
experimental paper we ran and reviewed the cooling performance data in the bench system, the vehicle and the field
test. We found the possibility of fluid H system to meet the R134a system performance with some hardware
modifications but agreed that it is still needed to study about the long term safety, environmental effects, material

compatibilities and so on.

Key words :

Nomenclature
Q : cooling capacity
T/P  :tank/pass
h : enthalpy, kJ/kg
m : mass flow rate
CMH :m*hr
SH  :super heat
RH :relative humidity, %
SC  :subcooling
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EC(European Commission), GWP(Global Warming Potential), Alternative refrigerant

Subscripts
: fluid
:gas
hg  :fluidto gas
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Table 1 Global warming impact comparison

Refrigerant ODP GWP Flammability
R12 0.82 8500 None
R134a 0 1300 None
CO, 0 1 None
Fluid H 0 <10 None
DP-1 0 40 None
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Fig. 1 P-T comparison of R134a & fluid H
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Table 2 Physical properties of R134a & fluid H
Properties R134a Fluid H
Chemicals CF3CHoF CF3CF=CH,+CFsl
Boiling point, Tb -26°C -30°C
Critical point, Tc 102°C 97°C
Molecular weight 102 139

ko
o,

off o

> N

- iy
o, rlo

iy w
ftlo g

H °
oX, a,‘
o
ol yr ©
2
T
o L
fol r
3 Py
offt Y

T &

R )

o

F)%HUEE
jﬂiwm
S~
Z %
y =M
i}
=
Lo
R
2
o

P
e
%
32
tlo
paL)
lo

_|
=
D
N
fr
Pl
-
w
~
QD
oL
=
T
2o
o =

o it 3
=
Y,
|o
t
=
oj
X,
UO
N 9

~
of o El
wr
x
rr
=
tlo
2
ol
x2
i)
ol
s
4

ox
|

=2
~

1 2re) Aojol #5400t o)

n)
T
o
=2
1o
8

2
ot
L
Pl
=
w
SN
QD

=2
)
)
H
)
2
i
2

o,
N

N4e] Wurl WEAsdew f318 Ae

Abol UlolA] H el e] 2ok o

T oon ot rr Mg
offf

ol
==

o;_/, O_|>L -
2
|o
utl
)
)
R
Ir
P
to g
2
K
ik

o 4

whe] B ALol 2 5y

<l o 20 ol
o
2
o
nl of
2
e
olN
e
Ay

o o XN

[a:)
oo
A
E3
1B
flo
1L
O
‘D
ol
oo
=
fu
N\
) I—‘
N
RS
Nz
RN
T H
oL T
£ rEi

o

(=
l—n ru

Sl Lagool A= 2 wvle] 4%
& o qlek yele) Aejaty

=2 =

Ql
uJuH,] ]ix% Luuol- 4‘5_% Lg

1gv)e) o 27t maen

R
oX o
9o,
W
i
rr

=)

i)

ot o

- &
T

T

e, &£ >'_\|L
4n

1

Crize = mmm (Ahhg.l?134a) 1)
Q["l’l},i(iH: mﬁlui(]ﬂ (Ahhg,[*luidH) (2)
l e o] Z& Table 3014 -
7} o] H](Ratio) & ©]-&3te] thA] e stH
wj o] Z gk /22 R134a2] 1.436 v, =1k 7+
2 0697 M7} Hlng, TS Aoz I 4

)‘O]Oll]

32 m& T o o
__ﬁ4 FO O;_’, _I\I m\



A Study on the Fluid H in Automotive Air Conditioning System as an Alternative Refrigerant

Table 3 Characteristics of refrigerant cycle

R134a Fluid H Ratio*
Evap. temp.(°C) 0.0 0.0
Cond. temp(°C) 60.0 60.0
Evap. press.(bar) 2.93 3.24 1.107
Cond. press.(bar) 16.81 16.10 0.958
Vapor density(kg/m®) 14.52 20.85 1.436
Heat of vaporization
0 /ig) 197.2 1374 0.697

(* Ratio : Fluid H / R134a)
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Table 4 Evaporator test conditions
Inlet air flow (CMH) 424
Inlet air temperature(°C) 26.7
Humidity 50% RH
Inlet pressure (kg/cm?) 15.5
Outlet pressure(kg/cm?) 2.0
Super heat / Sub cooling 7°CSH/SC
4500 0.40
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E 3500 —e—Ref. Press Drop 0.30 é
2 3000 3
8 020 ©
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£ 2000 00 &
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Evaporator type

Fig. 2 Evaporator test data
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Fig. 3 Evaporator comparison
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Fig. 4 A/C bench test stand
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Table 6 Stop & go test conditions

A/C mode Drive mode
Cycle test 40 KPH (2min)
-. A/C on start (8 times) \dle (2min)
-. Max. blower :
-. Recirc mode 70 KPH 10min
Idle 10min

~
o

3
-3

Vent discharge temperature ()
N ™ 'S o
S 3 3 3

o

[ 10 20 30 40 50 60
Time (min)

Fig. 6 Stop & go vehicle A/C test data
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Table 7 Fresh A/C test conditions

A/C mode Drive mode
Idle 15min (A/C off)
- AIC off start Idle 15min (A/C on)
- Max. blower 50 KPH 15min (A/C
-. Fresh mode min ( on)
100 KPH 15min (A/C on)

~
S

3
3

@
3

40

30

Vent discharge temperature(C)

Time(min)

Fig. 7 Fresh mode vehicle A/C test data
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