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Abstract: Experimental investigations have been carried out to examine the evaporative heat transfer characteristics of
R-134a with the channel-bending angle (CBA) in microchannel heat exchangers. In this study, we examined the effects
of evaporation temperature and Reynolds number of R-134a on the evaporative heat transfer characteristics of R-134a in
microchannel heat exchangers with CBAs of 120°, 150°, and 180° under counterflow conditions. Experimental results
show that the evaporative heat transfer rate and evaporative heat transfer coefficient increased with an increase in the
Reynolds number of R-134a. Further, the evaporative heat transfer rate corresponding to CBAs of 120° and 150°
increased to values greater than the evaporative heat transfer rate corresponding to 180° by approximately 17.1% and
13.3%, respectively, for evaporating temperatures in the range 4.9-14.9°C. The evaporative heat transfer coefficient was
affected by the channel angle with increasing evaporative heat transfer coefficient at small channel bending angle.
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Fig. 2 The definition of the channel bending
angle
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Table 1 Specifications of the micro-channels heat

exchangers
Material STS 304
Width of micro-channel, W [gm] 500
Height of micro-channel, H.; [ym] 300

180° 55.5%107

Length of micro-channel,

150° 59.5x107
Lch [m]

120° 63.5%10°

Number of micro-channels per plate,

20
Nu [EA]
180° 7.59%107
CBA
(a). 150° 8.14x107
R-134a side
o -3
Heat transfer 120 8.68x10
arca, A [m’] 180° | 9.11x10°
CBA
(a.) 150° 9.76x107
Water side
120° | 10.42x10°

Fig. 3 Photograph of a micro-channels heat
exchanger

R-134a 359 5% 7](condenser) ZF-FH I}
WZE  R-134a5 AFeles S22 AFE7]

o O
(receiver) & A A S AT = A
(magnetic gear pump)= YA FEo] TEEF
stGlth R-134a°] AHFFHFS SAsH7] At

kg 7]o] @ el Frbel = A EFR-F Al (mass
flow meter)E X3t oH, oL
A AFHQ mlolazAqd dudky ]oﬂ R-134a



H
371 fsle]  2Z=AARTD)SF  ¢FE 7l(pressure
transmitter) S A %] 3} 31 o},
Al g HFoll = mrol a2 A

o= ]
=
W, % 45gAe Snst ¢
j
-

Ju
ro
o
@4
>
o
o
T
)
Ll
i=
)

Table 2 Experimental conditions

Inlet temperature, T..,x [C] | 5, 10, 15

44, 88, 128,
170, 211
350, 415,

489

R-134a | Mass flux, G, [kg/m2~s]

Inlet pressure, P,; [kPa]

Inlet temperature, Ty [T] 25

Water
Mass flux, G, [kg/m’s] 1,133

(@ : temperature (RTD, PT-1002) Pump

® : pressure transmitter (Keller, PA-33X) ﬁ

4P : diff. pressure transmitter Mass flowmeter ! =

(Keller. PD-23) g ~ E
I P g

GD : mass flowmeter
(Rheonik. RHM 015M)

Diff. pressure transmitter

LE
@f Condenser
=

Magnetic flowmeter I ‘
o

Diff. pressure transmitter

R-134a side

Constant temp. bath

IReceiver

N

a4
Pump

[0000 0000
E Pre-heater
Mass flowmeter

Fig. 4 Schematic diagram of experimental apparatus
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