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Investigating the effect of returnair vent height on energy consumption,
thermal comfort, and air quality in under floor air distribution system
Ghassem Heidarinejad*, Mohammad Hassan Fatollahzadeh, Hadi Pasdar shahri

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-143Tehran, Iran,gheidari@modares.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, by cooling coil load calculation in under floor air distribution systems, the effect of
Received 15 June 2014 separate location of the return and exhaust vents and return vent height on energy consumption,

Accepted 01 September 2014

Available Online 01 Novermber 2013 thermal comfort conditions and indoor air quality have been investigated. Based on the results

obtained from this study, when the height of return vent is equal to 2.0, 1.3, 0.65 and 0.3 m, the

Keywords: amount of energy usage reduction compared to no return vent is equal to 10.9, 15.3, 18.9 and 25.7

Under floor air distribution system percent respectively. Limiting factors in the amount of this reduction are thermal comfort of
Energy consumption occupants and indoor air quality. To this end, thermal comfort indices (Predicted Mean Vote and
Thermal comfort Predicted Percentage of Dissatisfied), local thermal discomfort index (Temperature gradient in

Indoor air quality vertical direction), and indoor air quality index (Mean Local Air Age) have been investigated by

changing return vent height using CFD methods (Air Pak software with SIMPLE algorithm by
using Indoor Zero Equation turbulence model). Based on the results, by reducing the height of
return vent from ceiling to floor, the exhaust air temperature increased, which causes the
temperature gradient to increase in vertical direction. The survey was conducted so that choosing
the location of 1.3 m (upper boundary of occupied space in seated mode) for return vent would
cause a 15.3 percent reduction in the amount of energy consumption while maintaining the states
of thermal comfort conditions and indoor air quality.
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1- Indoor Air Quality(IAQ)

2- Mixing Ventilation(MV)

3- Stratum Ventilation(SV)

4- Displacement Ventilation(DV)

5- Underfloor Air Distribution(UFAD)
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- Turbulence Heat Flux
- Boussinesq

- Turbulence viscosity
- Discrete Ordinate(DO)
- Air Pak

- Fluent

- Finite volume
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1- Reynolds Averaged Nervier Stokes (RANS)
2- Reynolds Stress
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1- Second order upwind
2- SIMPLE
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2- Local Thermal Discomfort
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