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Using Autodesk CFD Simulation for MEP design

Focus areas: Data Center Cooling, Basement Car
Park Ventilation, DG room ventilation, Smoke

simulation in buildings
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Airflow/ Fluid Flow and Heat Transfer Modeling

Simulation Strategies and Techniques

. Key Results for MEP Design Performance

Advantages and Limitations




flow/ Fluid Flow and Heat Transfer
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Airflow and heat transfer modeling stages

STAGE D
E—
SOLVING AND
w RESULTS
STAGE B MESHING APhysics
— RA-E elements on ASteady / Transient
STAGE A SOUNDARY Inlet and outlet solution
— CONDITIONS Ot ENSIONS ACoupled and de-
CAD MODEL AFlow rate and A4-5 elements coupled solution
AND MATERIALS pressure uniform meshing AResults: Velocity,
AKeep it simple AHeat generation, on internal fans, Temperature, Smoke
AExtend inlets and temperature resistance Visibility

outlets materials.



Airflow/ Fluid flow modeling

ACreate air region | | |

Alnclude internal ,
Obstructions

obstructions. - \ A

Alnclude vents, diffusers, I
xhaust €=

Pressure =

fans etc. for supply.

https://knowledge.autodesk.com/search?search=mechanic

A| nC| ude reg | sters. vents al%20ventilation&p=SCDSE&sort=score

fans etc. for exhaust Tips: Extending Inlet and Outlets to Help Avoid
Divergence, Improve Mass Balance and Aid

Accuracy


https://knowledge.autodesk.com/search?search=mechanical ventilation&p=SCDSE&sort=score

Heat Transfer modeling

Forced Convection

AFlow and heat transfer - decoupled Forced Natural
convection convection

ASolve flow first and then thermal
Alr
Ail‘ ? *I

Natural Convection 2 o AL AN ¢
f‘;;‘ X ﬁh v
AFlow and heat transfer - coupled AN <

ABuoyancy-driven flow

distribution.

http://www.mhhe.com/engcs/mech/cengel/notes/ConvectionHeatT

ransfer.ntml



Heat Transfer modeling

Source: Lighting of the Olympic cauldron
#PyeongChang20 1Tittet@iny mpi c s o Source: IMAGINIT Technologies blog

Mixed convection Conjugate heat transfer

ANatural and forced convection.  ASolid material conduction
AAppreciable buoyancy effects AEIuid convection



Free Surface modeling

AFlow phenomena such as
waves, sloshing, and
spilling.

ARain water flow on air port

roofs / water drains

Source:
AUTODESK KNOWLEDGE NETWORK



lation Strategies and Technigues

Simu

DG Room Ventilation analysis




Why CFD simulation for DG room?

ISssue:

ADG sets tripping at more than 50% rated load.
Aroom temperature rising sharply.

Goal of CFD simulation:

Aair flow and temperature distribution
Arecommend solution

Design performance criteria:

Aair temperature <50° C around engine and 45° C around
alternator

Abottom to top air flow



CAD Model

Create CAD model In Revit. DG rating = 2000 KVA (5 nos.)
Room size = 23.25mL X 13.675mW X5mH

ASimplify geometrical details

AAdd inlet and outlet

extensions




Materials




AIr volume and assign air

material

Materials

Froperty settings
Matera Edit...
Maternial DE Name Default
Type Fluid

Name Air
Set... \

Environment

7] Apply Remaove Cancel




Aluminum material assigned
for engine and alternator

Materials
Property settings
Maternal Edit_ .
Maternal DB Mame Default
Type Sohid
Mame Aluminum

Environment Set.., \

(7] Remove Cancel




N

Re s |

stanceo mater i1 al f or V e
louvers (Inlet and outlet)

Materials

Froperty settings

Material
Maternal DB Name

Type
Mame

Mormal Direction 1
Mormal Direction 2

Ext-Louve |'-\
Flow Direction (1S \

Edit...
Local
Fesistance

Flow Direction

Global X

Global £ Select direction or surface
normal to direction
Global X|1¥ | |Z
Inverse -+

Select surface
Remove Cancel

Click if resistance is radial, and pick

surface normal to axial flow direction

Radial

To dose, continue to next step.

Free area rati o -

FI| owo di recti on.

~Y

NO0Oo free area r ai

} make flow In one direction.



Boundary Conditions




Boundary Condition:

Total heat generation BC .
. . roperty settings
app“6d tO eﬂglﬂe, T}fFua Total Heat Generation

alternator and radiator - _—
CO | I Temperature Dependent  Disabled

Total Heat Generation 41000 \
Boundary Conditions ﬂ

7] Apply REmoye Cance

Property settings

Type Total Heat Generation
Unit W

Time Steady State
Temperature Dependent  Disabled

Total Heat Generation 428160

N

Boundary Conditions
Property setings
Type Total Heat Generation - :
" e T e i " radiator coll
Time Steady State

Temperature Dependent  Disabled

Total Heat Generation 586000 \

() Remove Cancel




Inlet BC

Boundary Conditions

Property settings

Type

Time

Pressure

Gage / Absolute
Static / Total

[17] Boundary Conditions

Pressure Property settings

Steady State

-

Apply

Staa%i Time Steady State
Spatial Vanations Constant
Temperature 33.6
static / Total Static
L Apply Remove Cancel
Remove Cancel -

Bcundary Conditions

Outlet BC

Property settings

Type
Time
Pressure

Gage / Absolute
Static / Total

Pressure

Steady State

Gage
Static

Remove

Cancel



Meshing




FIne mesh on engine and Uniform mesh to capture

alternator to capture Internal fan flow effects on

volumetric heat loss radiator fan.



/

Uniform mesh to capture Overall mesh for the DG

flow through radiator coll room CFD model



