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!jective and Scope - CFD I




.AD Model = MC1000

Model Provided — MC1000

Static Core
(Heat Exchanger)

Return Air

Outdoor Air

Supply Air

3 Exhaust Air




ED Model — MC1000 — Supply side

CFD Model — MC1000 — Supply side

Filter

Blower

Static Core

/

Extended Inlet

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

» The purpose is to just
avoid the back flow

Extended Outlet




D Model -

MC1000 — Return side

CFD Model — MC1000 —Exhaust side

Extended Inlet

Static Core

Control Panel

Extended Outlet




.odeling Details — Static Core

CFD Model — MC1000 — Supply side

Airflow Direction

Static Core
(21.65” X 18.85” X 21.65”)

Static core modelled as block

(porous media) in CFD

Pressure Drop (pa)

Y — Pressure Drop (pa)
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750 0.28
1000 0.39
1250 0.5

Velocity Vs Pressuredrop

16

Velocity (m/s)

y=3.3101x%+42.834x
R?2=0.9997

20 22 24 26

Poly. (Velocity Vs Pressuredrop)

X — Velocity (m/s)



.odeling Details — Static Core

CFD Model — MC1000 — Exhaust side

750 0.73
1000 1.05
1250 1.42
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Pressure Drop (pa)

Airflow Direction
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1.0 12

Static Core
(21.65” X 18.85” X 21.65”)

Static core modelled as block
(porous media) in CFD

Y — Pressure Drop (pa)

Velocity Vs Pressuredrop

16

Velocity (m/s)

y=21.343x*+92.071x
R%=0.9999

20 22 24 26

Poly. (Velocity Vs Pressuredrop)

X — Velocity (m/s)



.odeling Details — Filter

CFD Model — MC1000 — Filter

840 0.14
1400 0.25
1740 0.34
920
20 y =1.5946x2+14.348,
70
E 60
g 50
2 a0
Airflow Direction g,
20
10
Filter .
(19.5” X 19.5" X 1.785") 2 2 3 3 4 4 5
Velocity (m/s)
Filter mOde”ed as blOCk Velocity Vs Pressuredrop =~ weeeeeees Poly. (Velocity Vs Pressuredrop)
(porous media) in CFD
Y — Pressure Drop (pa) X — Velocity (m/s)



tundary Conditions

Boundary Conditions — MC1000

Extended Inlets Pressure Inlet (0 PSI)
Extended Outlets Pressure Outlet (O PSI)
Fan Blades Moving Reference Frame (1800 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 MC1000 Filter and Static Core has been recorded in
the table below

1335 1073

0.209 0.128
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[ CFD Results — MC1000 Supply Side |
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Esults . Velocity Contour

Velocity

5000

4737

4474

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

[ft minA-1]

View Direction

Plane at Mid Blower
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Esults . Velocity Contour

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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sults : Velocity Contour at Filter Outlet

Velocity
1000

900
800
700
600
500
400
300
200
100

0
[ft min®-1]
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15

TP N Filter outlet

AL

.

Outlet =0.854

Uniformity Index for velocity =y =1 —

Uniformity index close to 1 which indicates uniform air-flow

Uniformity index on Filter

Z?:l [(IU - Uang)Ai]
2|Uavg|2?=1'4i




. Results : Velocity Contour at Static Core

Velocity Static Core Inlet

950 Static Core Outlet

855 ?/

760

665

570 il -
475 [ s

N

380

o

285

190 yUniformity index at Static Core Inlet =0.847

95 Uniformity index at Static Core Outlet =0.940
_ Z?=1 [(lU - Uavgl)A:']

Uniformity Index for velocity = y = 1
0 2 Unyg| Z1=1 A¢

[ft min?-1]

Uniformity index close to 1 which indicates uniform air-flow
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sults :Streamlines
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L CFD Results —= MC1000 Exhaust Side J
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Esults . Velocity Contour

Velocity

5000
4737
4474
4211
- 3947
- 3684
- 3421
- 3158
2895
2632
2368
2105
1842
1679
1316
1053
789
526

View Direction




Esults . Velocity Contour

Velocity

5000

4737

4474

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

[ft min/-1]

View Direction
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Esults . Velocity Contour at Filter Outlet \

Velocity
1000

Filter outlet

900

800 — _—
700
600 - il B —

500

= N

1
|

AN

400

300
Uniformity index at Filter

200 Outlet =0.795
100 E?=1 [(lU - Uang)Ai]

Uniformity Index for velocity =y =1 —

0 zluavg|2?=1Ai
[ft min*-1]

Uniformity index close to 1 which indicates uniform air-flow
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tesults . Velocity Contour at Static Core Inlet & Outlet

Static Core Inlet

Velocity
I 673
606

- 538

Static Core Outlet

- 471

iy

- 404

337

269

202

135 Uniformity index at Static Core Inlet =0.841
Uniformity index at Static Core Outlet =0.931

67 n
" (U= Uawg) A,
Uniformity Index for velocity = y = 1 - z“i [(l nmal) =]
0 ZIU(ZL‘ng(:lA"
[ft min®-1]

Uniformity index close to 1 which indicates uniform air-flow
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Esults :Streamlines I

Velocity

5000
4737
4474
4211
3947

3684

0
[ft minA-1]
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Esults :Streamlines

Velocity

5000
4737
4474
4211
3947
3684
3421
3158

2895
2632
2368
2105
1842
1679
1316
1053
789
526
263
0

[ft minA-1]
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