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Abstract: The performance of HFO-1234yf as a substitute for R-134a was evaluated in a household
freezer/refrigerator. A series of tests such as 'refrigerant charging test, pull-down test, cooling speed test, and
energy consumption test were carried out under the AHAM (Association of Home Appliance Manufacturers)
standard. The results of a drop-in test were compared with those of a test conducted using R-134a. A test
under a severe ambient air condition (43°C) was also conducted. The result shows that the refrigeration cycle
performance of HFO-1234yf is as good as that of R-134a ; however, the diameter of capillary tube should be
increased in order to improve its performance in the cooling speed test.
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Table 1 Thermodynamic properties for various refri-

gerants
Thermodynamic
Property HFO-1234yf R134a
Chemical Formula CsFsHa CF;CHF
Molar Mass
(ke/kmol) 114.04 102.03
Boiling Point
at 1 atm (T) -29.45 -26.07
Critical Temp. (C) 94.70 101.06
Critical Pressure (MPa) 3.38 4.06
Critical Density (kg/mS) 478.01 511.90

Table 2 The specification of household freezer /

refrigerator
Type 3Door Bottom Freezer
Refrigerant R-134a 142¢g
Compressor Linear compressor
Evaporator Fin & tube Type. Q& 9%)
Condenser Spiral fin condenser (109)
Capillary Di:imeter 0.00075m
ength 2.65m




HFO-1234yfZ =

3. A Y

I

ot HHE

3.1 2[H ol =&

A Yo &7 sk IuEs
120go1 4 5g¥ Tla|7be, 165g744 AEL 3
3t AL 48A17ko AA HPEF o,
1557k 2413 Ao QAAFL, 155g ©]
FHE N Qo] oF5r] foldl mE S
aEjste] 147k Ao e AP Eo A%
Yuj2 dojzly Alo]E w7} 1-7<4E]‘34 Data%
Fata, oA WeE ¥ vrEEel A3S 5
—5—}313}. Wul Bglo]F Alo]F L 5.10% o

Zof otA43l ¥},

Fig. 2& %HHHJ AEARE YERa gl
ot oA o = o] Wiyt F-E3E 130g
Olﬂoﬂ"ﬂﬁw %—%71 R R v

=1}
=77} %ﬂﬁr, %HH% Yl wpEe] o)g FEA
g gdEAsE F 9 2x7F o UEHd
T 9 HEd, # A3 ols Z vl gl
o} 145g ol FHHE WY #FX HJEHE 5 F
AL, 165g7kA] WA HH 4 Pyt FF7] F
P77 dA =274 wHo] A3 8 F 5047
(3000min) F-FolA S| x7F £3F H24 3
Golx= dAo] WAl e, Fig. 3¢ e
A} o] Suction =7 H43] "ol ZAy=

Helt),

Fig. 4% R-134ar| =813} v]aefa PofExl=F
I HAES %R FAI ZAOoF R-134a9
100%%F Aol & vx= W] FAFdr Hx
aHldE g o] gelx A

Fig. 55 R-134a A|2=¥l¢] & 59.4% ¢} M
WA EAS HFO-1234yf /\]*E*’«l Yol
W LS eIt 100%0] THE Aoy s
7daFo]l KRl F1g 6, F1g 7 :LFJ"’ Fig 8
=
=

T
T
N
.
oA
k|
ok
Zi
5:
}L
z
g
rfo
O o Xz o oo

e

32 W23 9 W2is T
A A9 BN Aad Wege 24 A4
2 ao] W WAEEg A9, W

483 718 B3/ 4e8rt 745

Under Charging . Resonable Range Over Charging
(120~135gr) (135~145gr) | (145~165gr)
0 > | 160

Temp ()
Watt

[ [—#2Eva-in )
—— #2 Eva-out i
— #2 Watt(2) I
-40 u . 0
0 500 1000 1500 2000 2500 3000 3500

Time (min)

Fig. 2 Refrigerant charging optimization(refrigerant
vs evaporator temperature & power)
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Table 3 The results of energy consumption test

Type R-134a HFO-1234yf

Spec. | Refrigerant (g) 142 138
3E Ao AR ekek | AA | ke
AL (%) 56.8 | 432 54.0 423
On-Time (min) 473 | 317 | 462 | 312
Off-Time (min) 360 | 417 | 393 | 425

On-Time Input (W) | 113.5 | 1234 | 1188 126.5

Off-Time Input (W)| 6.7 6.7 6.7 6.7
Total

E/C (kWh/mon) 49.2 41.7 49.1 41.9

Rate (%) 100.0 | 100.0 99.9 100.5

F-AVG (C) -17.5 | -13.6 -17.5 -13.6

Ice-AVG (C) -9.6 -4.1 -9.7 -4.2

R-AVG (C) 3.6 7.8 3.7 7.7
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Fig. 9 Evaporator temperature vs time for cooling
speed(refrigerant charge 138g)
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