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Simulation Conditions:

1.  Local area consisting of 3 levels will be considered

1.1  Center level will have 4 A/C Outdoor units

1.2  Other 2 levels will have 4 A/C Outdoor units

2.  Ambient temperature is 35 C

2.1  Simulation is with very low wind upward condition (0.1 m/s)

2.2  A/C Outdoor unit produces exiting air with temperature 40 C

2.3  A/C Dual Fan Outdoor unit air flowrate is 200 CMM 

(air exit velocity from fan outlet:  7.02 m/s)

2.4  A/C Single Fan Outdoor unit air flowrate is 82 CMM 

(air exit velocity from fan outlet:  5.76 m/s)

3.  Tower has grills covering A/C Outdoor area

4.  Gravity and air density change are considered in the simulation
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CFD Model:

 Using Open Foam (CFD Application 

Tool in Swiss German University) 

 Incompressible flow with Boussinesq

approximation

 k-ω RANS Turbulence model 

 Geometry and computational domain:

18 m

35 m

12.6 m

4.2 m

Z-Plane  (Horizontal-Plane)
Y-Plane (Cutting engine 

room, Vertical-Plane)
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Mesh size 0.3 m

Mesh size 0.019 m

CFD Model - Grid:

 Coarse mesh of 0.3 m far outside

 Fine mesh of 0.025 around grill and O/U

 Total mesh of 6.98 million (mostly hexahedral) 
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A/C Outdoor Room Information:
• 3 floor levels

• 4 O/U in each floor

• Wall in front of O/U

• Louvers gap 0.65 m

• Louver thickness 0.15 m

EAST  SIDE



Page: 6

Air Velocity

Air recirulation..

EAST  SIDE
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Air Velocity

Air recirulation..
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Air Velocity

Limited opening heps 

the flow to go away

EAST  SIDE

Side View
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Air Temperature
EAST  SIDE

Air recirulation..
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Air Temperature
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Air recirulation..
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Air Temperature
EAST  SIDE

Wide wall boundary...
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EAST  SIDE
Air Streamlines 

colored by 

Temperature
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Air Temperature
EAST  SIDE

Air Temperature at AC Outdoors inlets
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A/C Outdoor Room Information:
• 3 floor levels

• 4 O/U in each floor

• Wall in front of O/U

• Louvers gap 0.65 m

• Louver thickness 0.15 m

WEST  SIDE
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Air Velocity
WEST  SIDE
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Air Velocity
WEST  SIDE

Side View
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Air Velocity
WEST  SIDE

Top View
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Air Temperature
WEST  SIDE



Page: 23

Air Temperature
WEST  SIDE

Air recirulation..
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Air Temperature
WEST  SIDE

Wide wall boundary...
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Air Temperature
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Top View
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Air Streamlines 

colored by 

Temperature

WEST  SIDE
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Air Temperature
WEST  SIDE

Air Temperature at AC Outdoors inlets
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Air Temperature
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Air Temperature at AC Outdoors inlets
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Conclusions:

• AC Outdoor air outlet some are recirculating to 

Outdoor inlets and West side configuration has 

more recirculations (indicated by higher air 

temperature).

• Wide wall between floors makes a good boundary 

between outdoor in one level to the others.

Suggestions:

• Move all AC Outdoors to be closer to the edge of  

floors to reduce recirculations.

• Arranged the AC Outdoors outlets to be not 

blocked by louvers/grilles.
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Mesh size 0.3 m

Mesh size 0.019 m

CFD Model - Grid:

 Coarse mesh of 0.3 m far outside

 Fine mesh of 0.025 around grill and O/U

 Total mesh of 6.98 million (mostly hexahedral) 
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