d‘ 2 a a d = v A 9 [
FOLIOIINENUNUD NWUENH?JLE]fJ\W]’J‘VIiJGIE]Tﬂi\‘Iﬁi1\‘]ﬂﬁhl1/iﬁ!l,ﬁ$ﬂﬁﬂ'lfllf1ﬂ
9 A A Y v @ =
ANUSoUVDUAT oA asUANINTBUVIANENATANT Y

o J v 7o
Liﬂiuaﬂ’ﬁuﬂmﬁ]i@n

Y A a =S 1
R wellgaa vsegqu
Sayan NI TUANFATUH T UNAIAINTTNIATING)
dd' a a d %
210138NU3pE Ineniinus WA A3. DI 30
%) \i
UNANED

4

Ay AA o P! =2 = A
Q1H3§]ﬂﬂh3@]i}ﬂi$ﬁ\iﬂ‘ﬂ%8ﬁﬂh1wﬁﬂi$ﬂﬂmﬂ1¢!m%’)El\‘]“lflilﬁﬂzﬂlmﬂﬂﬁllﬁmmz

=

' Y o ¢ ,:' ¥ Yo a a
MINYNANNIBU B EINTDHIYUMITAINRUnIsitant/asuanuseulnilssaninaly
o v y A v Y s o 92 a a 2
MIsuANNTeUIINeIMAToUNaBeAInIeANWT AT TaeladnyilszdnTamns luads
< v Y 1 ' 1 a A 1
Wudiedgiluuums va daumstemanudoulddnuianlszdnsnanazar j Colburn
' a4 7 o o o o & ° Y
factor & A1 NTU tagiisd Tuaadiivesagamudny deonuuusiaosns lvalasldns
o 4 1 = o 4 = Y dgl o
fArmnanamaasved lvanuimnidesdiginsainanilasunnudondu 10 oam vz
Y a A A A d? 1 A = [~
Tlszansamms lvaliaunudunazzaesn anasmniuyuideuily 20 tag 30 03 1az
A = o v @ = v ' ° 1
HOANYINAIINNINATEUMITUANNTOUVDIRUATILANIAEUANNTBUNDI & A1
1 1 a A < a 1 a a A g
yusguu Wyvesanlszaniwazidullamlnade Anlseanirnaszmudumn NTU 1
1 d? 1 =) = 3 1 = Y ' A A = o’cg
ANV uaMINfTeuMey & @MUY NTU uag Cr 1aganund wetiyyuideegilnsaivy
o Y Aa A = A d? 1 A A = 3
10 @3zl szansnalnunuvuszAssanauiloiuyReuily 20 uag 30 8N
= 1 . A o Jd o Jd 1 J 1 o Jd o 4
HagINANYIAT j Colburn factor M8 IuaAdHUIVBIAIY WUIHINANTE IUaadHUIDOS

A g o ! . ¢ o [ o d {
MnIuzi19A1 j Colburn factor anas Fuilunmanuuzi livesgnsalnanilasuai



Y A = = ' J Jd o Jd @ A = 4 ISl .
Jou tazonlToumey u f’ﬂ!iﬂjuaﬂﬁuiJL‘UEJSme’JﬂuWUﬂﬂuNmeﬂﬂim 10 93711

Colburn factor gaNgA LAZITUAIAAAINYNIDEI20 ,30 tAZ 0 DIANAINAIAY



Thesis Title Effects of Inclination Angles on Flow Structure and Heat

Transfer of Compact Heat Exchanger at Low Reynolds

Number
Author Mr. Pathipan Jungyusook
Degree Master of Engineering (Mechanical Engineering)
Thesis Advisor Asst. Prof. Dr. Nat Vorayos
ABSTRACT

The objective of this project is to study the effect of the inclination angle on flow
structure and heat transfer of the compact heat exchanger used to recover heat from incoming hot
air. The inclination angle to obtain the most effective heat transfer from the low speed hot air is
determined along with the flow efficiency as a parameter to determine the flow structure. j
Colburn-factor and the NTU of the compact heat exchanger is also investigator with difference
Reynolds number flow. Simulation from CFD modeling reveals that the inclination angle of 10°C
yields the best flow efficiency which subsequently decreases if the angle increases to 20° and 30°.
The experiment is carried out and also demonstrates the character of the typical heat exchanger,
1.e. increasing effectiveness yields increasing NTU. However at each set of NTU and Cr when the
inclination angle is increased to 10°, the heat exchanger shows higher effectiveness which
declines if the inclination angle increases from 20° and 30°. The quite agrees with the
computation. In terms of the j Colburn-factor; at difference value of Reynolds number of
incoming flow, j Colburn-factor of the heat convection decreases when the Reynolds number of

the flow increases as a typical scenario. At each value of Reynolds number, 10° inclination angle



yields highest j Colburn-factor and, as expected, higher angle of inclination yields lower

convective heat transfer.



