pPne D =
vy > ~
e -
e : )
| I W - ———
- e -
;" ”~ oaly
‘ "‘ 'v" % ‘ e ‘
, - ]
o £ e
,”
sentep
\‘ > ’
II
b
“
ne 0 i ] ' > = {.v‘) x
Wies
.O’Q..'

u’f’*A@amy@?i@ o RS‘I\/ICSOO
AlRElew Anal SIS




!jective and Scope - CFD I




.AD Model = MC500




D Model — MC500 — Supply side

CFD Model — MC500 — Supply side

Blower

Extended Outlet

4

Static Core

|

Extended Inlet

» We have given
extended outlet with 0
PSI at outlet surface

» The purpose is to just
avoid the back flow




D Model -

MC500 — Return side

CFD Model — MC500 —Exhaust side

Filter

Extended Inlet

Static Core

Blower

Control Panel

Extended Outlet




.odeling Details — Static Core |

CFD Model — MC500 — Supply side

Airflow Direction

Static Core
(21.65” X 10.86” X 21.65")

Static core modelled as block
(porous media) in CFD

Pressure Drop (pa)

150

130

110

20

70

50

350 0.22
500 0.33
750 0.52

y=3.1717x>+41.935x
R*=0.9999

30
1.0

Y — Pressure Drop (pa)

1.2 14 16 1.8 2.0 2.2 2.4 26 2.8
Velocity (m/s)
Velocity Vs Pressuredrop  «oeeeeees Poly. (Velocity Vs Pressuredrop)

X — Velocity (m/s)



.odeling Details — Static Core |

CFD Model — MC500 — Exhaust side

8

Pressure Drop {(pa)
g 2

Airflow Direction

&

o]
=]

w
o

350 0.56
500 0.87
750 1.48
430
380 y=19.571x +91.979x
330

/

Static Core
(21.65” X 10.86” X 21.65")

1.0 1.2 1.4 16

Velocity Vs Pressuredrop

Static core modelled as block

(porous media) in CFD
Y — Pressure Drop (pa)

18

20 2.2 2.4 26

Velocity (m/s)

Poly. (Velocity Vs Pressuredrop)

X — Velocity (m/s)




odeling Details — Filter

CFD Model — MC500 — Filter

590 0.14
980 0.25
1215 0.34
90
80 v =1.4866x2 + 13.374x

R?=0.9978

L 5 O N Ry
E 60
$ 5o
(=]
Airflow Direction -
g 30
-8
20
- 10
Filter o
(1 95”"X 135" X 1_75”) 200 220 240 260 280 300 320 340 360 380 400 420 440
Velocity (m/s)
Filter mOde”ed as blOCk Velocity Vs Pressuredrop =~ =w=oeee- Poly. (Velocity Vs Pressuredrop)
(porous media) in CFD
Y — Pressure Drop (pa) X — Velocity (m/s)



tundary Conditions

Boundary Conditions — MC500

Extended Inlets Pressure Inlet (0 PSI)
Extended Outlets Pressure Outlet (0 PSI)
Fan Blades Moving Reference Frame (1500 RPM)
Filters Porous Medium
Static Core Porous Medium

» Fan blades rotation are modelled by the Moving Reference Frame (MRF)
method.



Esults

[ CFD Results ]

» Pressure drop for MC 500 Filter and Static Core has been recorded in
the table below

592.2

0.151 0.107
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L CFD Results — MC500 Supply Side J
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Esults . Velocity Contour

Velocity

5000
4737
4474
4211
- 3947
- 3684

- 3421

Plane at Mid Blower



Esults . Velocity Contour

Velocity
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Esults . Velocity Contour at Filter Outlet

Velocity

[ft minA-1]

14

866

779

693

606

520

433

346

260

173

87

0

Uniformity Index for velocity =y =1

Uniformity index on Filter
Outlet =0.913

_ Z?=1 [(IU - Uang)Ai]
ZIUavg|Z?=1Ai

Uniformity index close to 1 which indicates uniform air-flow




. Results : Velocity Contour at Static Core

Velocity
1196

1076 = \
957 ?

837

\

717 il |
598 ]

478 .
359 ¢

A\

TSN

239 Uniformity index at Static core Inlet =0.896
Uniformity index at Static core Outlet =0.957

120
~ U—Ugy,| )A;
0 Uniformity Index for velocity =y =1 — Z‘_l [(l natgl) ‘]
[ft _— 1] ZIUavglz;i:iAi
min~-

Uniformity index close to 1 which indicates uniform air-flow

15



Esults :Streamlines \

Velocity

5000
4737
4474
4211
3947
3684
3421
3158
2895
2632
2368
2105
1842
1579
1316
1053
789
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Esults :Streamlines I

Velocity

5000
4737
4474
4211
3947
3684
3421
3158
2895
2632
2368
2105
1842
1579
1316
1053
789
526
263
0

[ft minA-1]
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L CFD Results -=MC500 Exhaust Side J
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Esults . Velocity Contour

Velocity

5000

4737

4474

4211
- 3947
- 3684
- 3421
- 3158
- 2895
2632
2368
2105
1842
1579
1316
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789
526
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0

[ft minA-1]

View Direction

19



Esults . Velocity Contour

Velocity
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Esults . Velocity Contour at Filter Outlet I

Velocity
613

Filter outlet

552
490
429
368
306 28
245

184 Uniformity index on Filter

Outlet =0.936
123

61

z?:i [(lU - Uavgl)Ai]

0 Uniformity Index for velocity =y =1 —

2|Uawg| Xi=1 As
[ft min™-1] e
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. Results : Velocity Contour at Static Core |

Velocity
872

785
698
610
523
436
349
262
174
87

0
[ft min®-1]
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Static Core Inlet

Static Core Outlet

T

Z

NN

Uniformity index at Static core Inlet =0.936
Uniformity index at Static core Outlet =0.945

Z?=1 [(lU - Uavgl)Ai]

Uniformity Index for velocity =y =1 —

Uniformity index close to 1 which indicates uniform air-flow

2'”avg|2?=1Ai




Esults :Streamlines I
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Velocity

5000
4737
4474
4211
3947
3684
I 3421
3158
2895
2632
2368 _




isults :Streamlines I

Velocity
5000

0
[ft min®-1]
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