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Todayôs Focus Points

Airflow/ Fluid Flow and Heat Transfer Modeling

Simulation Strategies and Techniques

Key Results for MEP Design Performance

Advantages and Limitations



Airflow/ Fluid Flow and Heat Transfer 

Modeling



STAGE D

STAGE C

STAGE B

Airflow and heat transfer modeling stages

STAGE A

CAD MODEL 

AND MATERIALS

ÅKeep it simple

ÅExtend inlets and 

outlets

BOUNDARY 

CONDITIONS

ÅFlow rate and 

pressure

ÅHeat generation, 

temperature

MESHING

Å4-5 elements on 

inlet and outlet 

extensions

Å4-5 elements 

uniform meshing 

on internal fans, 

resistance 

materials.

SOLVING AND 

RESULTS

ÅPhysics

ÅSteady / Transient 

solution 

ÅCoupled and de-

coupled solution

ÅResults: Velocity, 

Temperature, Smoke 

Visibility



ÅCreate air region 

ÅInclude internal 

obstructions. 

ÅInclude vents, diffusers, 

fans etc. for supply. 

ÅInclude registers, vents, 

fans etc. for exhaust

Airflow/ Fluid flow modeling

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

al%20ventilation&p=SCDSE&sort=score

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

ÅFlow and heat transfer - decoupled 

ÅSolve flow first and then thermal 

distribution. 

Natural Convection

ÅFlow and heat transfer - coupled

ÅBuoyancy-driven flow 
http://www.mhhe.com/engcs/mech/cengel/notes/ConvectionHeatT

ransfer.html



Heat Transfer modeling

Mixed convection

ÅNatural and forced convection.

ÅAppreciable buoyancy effects

Conjugate heat transfer

ÅSolid material conduction

ÅFluid convection

Source: Lighting of the Olympic cauldron 

#PyeongChang2018 #Olympicsò Twitter.com Source: IMAGINiT Technologies blog



Free Surface modeling

ÅFlow phenomena such as 

waves, sloshing, and 

spilling. 

ÅRain water flow on air port 

roofs / water drains 
Source: 

AUTODESK KNOWLEDGE NETWORK



Simulation Strategies and Techniques
DG Room Ventilation analysis



Why CFD simulation for DG room?

Issue:

ÅDG sets tripping at more than 50% rated load.

Åroom temperature rising sharply.

Goal of CFD simulation:

Åair flow and temperature distribution

Årecommend solution 

Design performance criteria:

Åair temperature <500 C around engine and 450 C around 
alternator

Åbottom to top air flow 



CAD Model

Create CAD model in Revit.

ÅSimplify geometrical details

ÅAdd inlet and outlet 

extensions 

DG rating = 2000 KVA (5 nos.)

Room size = 23.25m L X 13.675m W X 5 m H



Materials 



Air volume and assign air 

material



Aluminum material assigned 

for engine and alternator



ñResistanceò material for ventilation 

louvers (inlet and outlet)

Free area ratio of 0.55 in ñThrough-

Flowò direction. In other directions, 

ñ0ò free area ratio assigned to 

make flow in one direction.  



Boundary Conditions



Total heat generation BC 

applied to engine, 

alternator and radiator 

coil
engine

alternator

radiator coil



Inlet BC Outlet BC



Meshing



Fine mesh on engine and 

alternator to capture 

volumetric heat loss

Uniform mesh to capture  

internal fan flow effects on 

radiator fan.



Uniform mesh to capture  

flow through radiator coil

Overall mesh for the DG 

room CFD model


