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Table 1.1 Comparison of some properties for traditional and new refrigerants

Group Refrigerant Chemical Formula Composition Glide . obP cWP Replacing
(% of mass) Temperature('C)  (R-11=1) (CO,=1)

CFCs R-11 CCl3F 0 1 3800
R-12 CCLF, 0 1 8100

HCFCs R-22 CHCIF, 0 0.055 1500

HFCs R-134a CH,FCF; 0 0 1300 R-12, R-22
R-407C CH,F,/ CHF,CF3/ CH,FCF; R32/125/134a (23/25/52) 7.2 0 1600 R-22
R-410A CH,F,/ CHF,CF; R32/R125 (50/50) <0.1 0 1900 R-22
R-410B CH,F,/ CHF,CF; R32/125 (45/55) <0.1 0 2000 R-22
R-507 CHF,CF;/ CH,FCF; R125/143a (50/50) 0 0 3800 R-22
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Table 1.2 Comparison of Properties of three HFCs refrigerants for air conditioning and refrigeration applications

Refrigerant R-134a R-410A R-407C
Component HFC-134a HFC-32/125 HFC-32/125/134a
Wt % 100 % 50/50% 23/25/52%

Comparison with R-22

N —

. the lower working pressure.
. the frication pressure drop is
larger in the same capability of

1. near-azeotropic refrigerant.
2. the working pressure is five times
thanR-22.

1. zeotropic refrigerant, and the
components charge easy.
2. the working pressure is same with

freezing. 3. the frication pressure drop is R-22.
smaller.
The energy efficiency
ratio relative to R-22 72-90 94~100 00~-97
Molecule quality 102.3 72.6 85.62
1. the volume of operating system L. the design of system must to 1. the solutions of variation of
becomes larger. consider the strong and optimum R-407C components.
Remark . .
2. the air-out volume of compress is elements.
larger.
Green-house effect
(100 years) 1300 1725 1526
Toxicity limit (kg/m®) 0.25 0.44 0.31
-52.7 -43.6
Boiling point (‘C) -26.2 R32 (-51.8C)/ R32 (-51.8°C) /R125 (-48.5C) /

R125 (-48.5C)

R134a (-26.2°C)

Temperature glides

<1°F

10 °F
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Table 1.3 Heat transfer correlations for two-phase flow boiling in conventional channels

Reference

Heat Transfer Correlations

Chen [56]

htp :hmac +hmic
h,. =h-E, h_=h

mic pool :

E,S=f(Re,X,)

S

Gaungor and Winterton [58]

h, =h -E+h_,-S
h, =0.023-Re"*-Pr"* (k, / D)
hpool = 55'Pr0'12.(_10g}’5)—0.55 MO 'q0'67
E =1+240000BoMS +1:34- (1/X )"
S=(1+1L15%10°°+E* RE:7)!

Shah [59]

— 1p
W ==h

1

V= MaX(Wnb’ch)’ Wnb’\'lcb = f(CO, BO’ FI')

Kandikar [60]

htP C, [ C,
L =[C, - Cofiias ) +C;-Bo® ]

1

Lin and Winterton [61]

htp :[(S'hpool)2 +(E'hl)2]1/2

E=[1+(0): (Pry)- (2L 1))

v

S=[1+0.055-E*" - (Re,)*"*]"
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Fig. 1.1 Schematic diagram of boiling regimes for a subcooled liquid refrigerant entering
an annular duct with constant heat flux.
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Fig. 1.2 Schematic diagram of a forced-convection boiling curve.
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