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This research is an analytical of finding out the appropriate divergence angle and
is to compare two types of diffusers is A plate fin and A triangular fin using Computational
Fluid Dynamics. The study is based on the model constructed with a 142 millimeters
diameter radial flow centrifugal compressor wheel, two types of Diffusers and cover. Due to
this study the fluent program is applied in order to analyzg(:&ﬁe velocity, static pressure and
turbulence of air flowing through the fin. The process c@terned of the flow of air through
cover and the rotating of compressor wheel .The aié@ able to flow through the Diffusers fin
and reaches to the burning chamber. The rejulééf calculating é@é,uses on divergence
angle 21 is an suitable angle. Conseque the compariso@%{f the Diffusers model with
divergence angle 15, 18, 21, 24 and@s considered.\lﬁ){o\rder to analytical compare by
defining the velocity flowing throughxthe cover and ali’g\\%e rotating of compressor wheel is
29 m/s 58 rad/s, 45 m/s 94 rad@%nd 51 m/s 104,@8\/3.

The research is@?d that the velo@¥§\inlet in cover and compressor wheel can
rotate 51 m/s 104 ragiébfél'h; average pré_gi;ﬁ\re of divergence angle is 21 degree gives the
highest static p[)e{s:é)s% at the outlet ({@S%ih‘users. The straight fin gives the pressure at 2.811
kN/m2 and trianrg%lar fin gives Z\Oé}QkN/mz. In conclusion the straight Diffuser fin model can
decrease the velocity but ing{é(gse the pressure which has higher ability than triangular fin.
Considering the flow of aCﬂql)n Diffuser fin that if the wider fin it can expand the velocity but
causes separations. This can lose the outlet pressure. If the angle is narrow the fin are
longer they will lose the inner pressure. This is because of the friction and it reflects to the

ability and decreases the static pressure while flowing through the Diffusers.

Keywords: Divergence angle, Plate fin diffuser, Triangular fin diffuser, Compressor

wheel, Computation Fluid Dynamic.
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Copy...
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wuald eauwIsimaTianyu dasimuald wall_impeller # Wall Motion 1w
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" Components v ml[g v(\\ YI"
P2
Z [m) z[
b \\
Shear Condition 6‘ A
& No Slip J Q "\\
" Specified Shear Qb K%
£ Specularity Coefficient % @
 Marangoni Stress {\ \A

o
‘350\} $\&
Awisenay @\msﬁ’mu@ wall,ga%\eller S Moving Wall
Q S
Q@ (5‘7
a & fé'%a \S\ P a &
6. ’JLﬂ‘ﬁiz‘ﬁ&\% auMIABadaIR Qe lUAa ey

AN
6.1 (\bebg[ﬂ‘nmm Sol

v‘i&%ntrols>Solution el Flow Turbulence>click

o A®)
>OK avn1wdssfiou 61 \\/\
&
X
Q Equations & =| Under-Relaxation Factors
Solve Adapt Surface Displa Repatt -

Pressure [, 3

Cartrals Ml Solukion,.. Density |1_
Initilize b Multigrid...
) o Body Forces |4
Monitars ko Limits..
. . Momentum
Animate b luli-Stage,, .7 [y
. e . i i
Mesh Mot . Pressurc Velocily Caupling Discretization
Patticle History » “S'MPLE j Pressure [giandard i

Execute Commands. ., Momentun Frst Ovdor Upwind =

Case Check. ., Turbulent Kinetic Energy | Firt Order Upwind v
Turbulent Dissipation Rate |Firet Order Upwind v

Iterate... i

ficauistic Sianals... 0K | Default| Cancel| Help |

AMWUTENay 61 NMIMM%KA Solution



68

6.2 1N 1UNF & Solve>Initialize > Initialize >Compute From >click $wuaLiu
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ARUIN 2
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A . -36.00 | -3820 | -4040 | -4260 | -44.80 | -47.00 | -49.20 | -51.40 | -53.60 | -55.80 | -58.00
ATuANATDT (Mm)

ANUTHIATA (KN/m’)
B 0.710 | -0.449 | -0142 | 0151 | 0512 | 0626 | 0807 | 0.853 | 0.895 | 0905 | 0.913
ANUTINNGT 29mis

ANnuaHIATA (kN/m’)
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ANUTIMILGN 45m/s

ANUGHIATA (KN/m’)
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A . 36.00 | -3820 | -40.40 | -42.60 | -44.80 | -47.00 | -4920 | -51.40 | -53.60 | -55.80 | -58.00
ATUANAITDT (Mmm)
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L 1870 | -1.455 | -1.057 | -0.647 | -0.346 | -0.065 | 0.477 | 0371 | 0538 | 0658 | 0.712
AU 29m/s
ANGUIATA (kN/m’)

DA 4540 | 3538 | -2615 | -1.660 | -0934 | -0260 | 0352 | 0839 | 1258 | 1549 | 1685
AMUTINIEN 45m/s
ANUTHIATA (KN/m’)

A 5517 | -4307 | -3132 | -1.920 | -1.008 | -0155 | 0609 | 1197 | 1683 | 2072 | 2213
AN 51m/s
aNUSAIQ (m/s)

o 8870 | 8211 | 7536 | 6923 | 6538 | 62.138 4 58 56.15 | 53.86 | 53.95 | 5252
AN 29m/s yr\,
AMNLSIAA (m/s) S

IR 138.37 | 128.09 | 117.74 | 108.31 | 102.08 95@&4\ 90.00 | 86.86 | 83.35 | 83.06 | 81.08
ANMUIINITN 45m/s 2N

= N
ANUTIAIA (m/s) 2

L 154.06 | 14251 | 13062 | 120.02 11?@@' 107.642 | 101.15 x.w 9426 | 9536 | 92.51
AT 51m/s RS ss\\

& >
N .

wmsmm{zmma 14 mwﬂi%f%@;mo, 101 LLazS@ ’ : :
m/s  ADNIWIRLTATIN Wyw 58  rad(s\ mum:ﬁnﬂaﬁ{@ﬂ N9 ANAK -1.870  kN/m
A1NL132 88.70 m/s ndaan m(w\géﬁ 0.712 kN/m%@NL%Q 52.52 m/s,ANutIIManlase
A30U 45 m/s ﬂa&lLWSﬁL‘ﬁa\léﬁ% Wi 94 rad@'&%um:mﬂmmﬂ NI AU -4.540
kN/m® a930L57 138.376\@2?%?\1@% mm@ﬁ@.%s kKN/m” A2730157 81.08 m/s WAZAINT)

2
’JWNL%’JVI’NL"II”IIﬂiGﬂimJ 29

‘Y]’NL{hIﬂT\‘]ﬂiﬂ‘U %Q@S ﬂﬂuLWﬁaL‘ﬁﬂi&E‘l'ﬁ&i%'] O4rad/s ATLUNTZANLOINE  NNLTY AN
-5.517 kN/m” 460157 154.06 m/s-3Naan AadH 2.213 kNim~ a5 92,51 mis
\%

Q
o‘*”&

>

=

(kPa) (1000

SR TN
=

15600
F 145,00
L4000 7
13200 £
12400
1 nﬁ.nnﬂg
108,00
10000
9200
3400
7600
58,00
L6000
5200
4400
3600
2800

FEEENT

R L)

22000

L 21200
+ 204,00
| 135,00 nuyAty

- 130.00
172,00
L 154,00

20.00

a o € [ & v a a 1A 6 1 =
AWUIENAY 100 ANMUFNNHIVDILFHANNLIINULFUAINNA @]WW’JL‘ITQ?LLUULLN%@?U@WG&QIN

8 21° AN 3



92

AIVTWLRUNNT AR LEUNITIARATUBUTANTS LA NI NTWAT IAS A D WLT e

4 B8e+03
4 65e+03
4 406+03
4 16e+03
3870403
3.B6Te+03
3.42e+03
3A8e+03
2.e+03
2.60e+03
2450403
2. 208+03
1 98e+03
1 71e+03
147e+03
1.22e+03
A T8e+02

T 3er02
4 89s+02
245e+02 'Y
3.300-05

o % . a $‘b o , A
nMwudsznay 101 LLﬁ@]\‘]Lﬁ%ﬂ'ﬁvl‘léé\uﬂﬂtmuﬂiu@liisﬁé 21° ALAUIN 3
2\0(\\ X

ANWUTENBU 102 LEAITLAUTUAINNA LLUULLNuﬂ%Ummug 21° @R 3



93

a a 1A 4 1 1
Naﬂ'l‘i".]Lﬂi’lzﬁﬂﬂﬂ%ﬂﬂﬂﬂ')l“ﬁai LLfIJ‘lJLLN%ﬂ%]JGIi\‘]&!NQ 24°

1. wanMAeMAluasuaWAas memuﬂ‘%ummu@; 24° GRUIN 1

@319 15 LLammmmé'uLLa:mmL%’g@ﬁiwaaaaﬁhLeﬁaimuLmuﬂ%umwugz4°ﬁgﬂi‘@

ALRUIN 1

T2U2INTATENIN9T09
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B 1398 | -1.413 | -1.231 | 0893 | -0.632 | -0424 | -0209 | 0159 | 0384 | 0566 | 0.723
ANUTINNGT 29mis

ANuaHIATA (kN/m’)
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TEHZAAIATENINITOS
A . -40.00 | -41.90 | -4380 | -4570 | -4760 | -4950 | -51.40 | -53.30 | -5520 | -57.10 | -59.00
ATUANAITDT (Mmm)

ANnuaHIaTa (kN/m’)
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