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Performances of two-phase heat transfer and pressure
drop of R-134a flowing through microchannel heat sinks
with parallel wave and parallel zig-zag configuration

* a § 3 Qﬂ’
F5eus A2aneegy’ Trswa dUNIFUUN LazNUNdd BouaTaa

Weerapun Duangthongsuk*, Watcharapol Intarachonnabot and Thaklaew Yiamsawasd

a a 4 a o a ) J
ﬁTﬂlTﬁﬂ'Jﬂ'JﬂiﬁlJLﬂ%ﬂﬂﬂﬁ AUSIAINTIUAITANT iJ‘HTJ‘V]fﬂﬁfJL'E)L%EJ'ﬂWﬂ!uU
9
19/1 DUUINY IO Y LL“U'NWuﬂQﬂNWQ LUANUBDILVY ﬂ?\‘ll‘ﬂ‘W"l 10160

a J o 14 1 =
* ﬁuwuﬁﬂszmmm TNSANN: +662-807-4500-27 AD 301, DINA : weerapund@sau.ac.th

' ao X, o : P} o
il‘nﬁ/ﬂflé) \1"I‘L!'Jfﬂﬂﬁ‘ﬂ1ﬂ15!1ﬁ8ﬂ!ﬁﬂﬂaﬂym$!ﬂw1$ﬂ"lﬁﬂTEJW]ﬂ'ﬂlli@u!LaZﬂ'J"Iilﬂuﬁﬂi]"lﬂﬂTill‘ﬂﬁ 2 ADIUS
o < v C4 v Aa < a
VBIFITINIAINNLYY R-134a Ml‘ﬁﬁWTLIQﬂﬂ'ﬁm'ﬁg‘]_lWEJﬂ'J"IiJ'if‘]u!L‘]J‘]J‘V]llGHﬂQVHQﬂ"ﬁllWﬂﬂJuWﬂL'ﬂﬂ UYL D
o A o ¢ Y Aq o = [ o
VHIUNU LagityUNAUYUIUNUY Tﬂﬂqﬂﬂﬁmﬁg‘]flfJﬂ'ﬂllﬁ@u'ﬂﬁlﬁlfGluﬂ"lﬁﬁﬂH"l'ﬂ\iﬁﬂ\i!UJ?J‘anlﬁ]"Iﬂ'ﬂﬂQ!Lﬂﬂ

= a a Y ydd" Aa ' Y YA o
UUYUIA 40x40x20 VAANAT (NI x 817 x HUT) wazgneonuuy Iiinuna lumsaemanuioulndinesnu

EY]

)3

) o

4 '
o ’dWWi']J“]fEN‘V]'Nﬂ'lihlﬁﬁl,mﬂﬁlfﬂ!tﬁ]fﬂ"llMWNﬂMﬁWduﬁW?m']ﬂU 966 ANTNUAALNAT mu%mmamﬂwmmu

' K4 v
gnAAuUIUAUTNURARIIAY 952 M3 nliades daudurugudnaislaasedndvesginssiszuieniy

Q o

Pl
@ '

o A a o w s v & Ve w @ 1 [
FOUN 2 HUUNINY 0.88 LAL0.8 UAUNANT MUAIAL Fmosvua 500 AN Qﬂi%ﬁWWiﬂﬂiﬂﬂWﬂmﬂWWqﬂﬂﬂ

A3

! o 1 VA s o & Yo o o Y Ay Y
NBULAZUANINHIUYANATDU TIUINIADIVUIA 100 INA anhmmumamnﬁzmmﬁauﬂﬂaﬂmmw

' o ] LA I A o
nagoy mﬂWﬁﬂﬁﬁﬂ‘HWW‘U’ﬂﬂq‘ﬂﬂimﬁg‘]ﬂEJﬂ’JHJiﬂuLL‘]J‘]JﬁfIGHﬂQWNﬂWEMlWﬁ"U‘LHm’ﬂﬂ UUUFNULYENVYUIUNY

]
=

r'd i1 1

“lﬁ’mauﬂimmﬂﬁmElmmwu%’aquqmumugﬂﬂﬁummuﬂu 1uwqu%’mmmcﬂuamawm'lwaﬁ
' o < a o o ' 4

Il‘lfiﬁWTL!Qﬂﬂiﬂfi%‘UWﬂﬂ’ﬂil%"t]‘L!!,!,‘U‘lfﬁﬁﬁlf’t]Q“V]Nﬂﬁ‘l‘lfimjlﬂmaﬂ UUUYNLENYUIUNY ﬂ%ﬁWﬂ’ﬂ!LﬂﬂQﬂﬂﬁu

VUIUNU

MaAgy : s lvadesaniuz minemanuiou anwduan gUnsalszuioanuieu veananislva

<
vuILan


mailto:weerapund@sau.ac.th

UNANNIAE SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol. 2, No. 1, January —June 2016

Abstract This study presents the comparison of the two-phase heat transfer and pressure
drop characteristics of R-134a flowing through microchannel heat sinks with parallel zig-
zag and sine-wave flow channel configurations. Copper material was used to construct
the test sections with dimension of 40x40x20 mm. Both test sections were designed for
equally heat transfer area. The designed zig-zag flow channel had the heat transfer area of
966 mm?” while the sine-wave flow channel had approximately that of area of 952 mmZ.
Hydraulic diameter was kept constant at 0.88 mm? and 0.8 mm? for zig-zag and sine-wave
flow channel heat sink. The electric heaters of 500 W were used for adjusting the vapor
quality which flowed inlet and outlet of the test section. The electric heaters of 100 W
was used to supply heat load to the test sections. The results indicated that the heat
transfer coefficients of microchannel heat sink with parallel zig-zag structure were higher
than those of the parallel sine wave structure. Vice versa, pressure drop across the parallel
zig-zag microchannel heat sink was lower than the parallel sine wave structure.

Keywords : Two-phase flow, heat transfer, pressure drop, heat sink, microchannel
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