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Impact of Plenum on Air Distribution and

Thermal Stratification in Underfloor Air

Distribution System

NIU Jignlei*, SHEN Chong® , GAO Nuiping® , DONG Kun®
(1. Department of Building Services Engineering, The Hongkong
Polytechnic University, Hongkong, China; 2. College of Mechanical
Engineering, Shanghai 200092, China; 3.
Shanghai Research Institute of Building Sciences, Shanghai 201108,
China)

Tongji University,

Abstract; The real performance of under-floor air distribution
(UFAD) system in the office was studied by focusing on the
impact of plenum on the indoor air motion and thermal
stratification. The practical thermal stratification in an office
with under-floor plenum was tested first. Numerical
simulation was adopted to quantificationally analyze the impact
of heat gains in the plenum on the indoor thermal
environment. The results show that the air in the plenum
undertakes approximately 40% of indoor cooling load. The
supply air temperature from air diffusers increases, leading to
the decay of thermal stratification. The increase of flow rate

will decrease the vertical temperature gradient as well. More

ks H . 20130409

attention should be paid to the influence of plenum on indoor
thermal balance and flow field. The advantage of UFAD
system depends on the good sealing and thermal insulation

measure at the raised floor.

Key words: under-floor air distribution; plenum; thermal

stratification; air motion
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Fig.3 The change of supply air temperature with time
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Fig.5 The variation of air speed above the diffuser
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horizontal sections at different heights
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