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Analysis of the Energy Consumption in Underfloor Air Distribution System
depending on Outdoor Air Intake Rates

Dong-Hee Kim', Jung-Ho Huh, Dong-Woo Cho’, Ki-Hyung Yu, Ji-Yong Yu™

ABSTRACT: In this paper, we discussed the energy performance of underfloor air
distribution(UFAD) and overhead air distribution system according to outdoor air intake rates
in a office building. For this, the laboratory(S lab.) is selected for measuring the thermal
environments of UFAD system and overhead system. Based on the measured data, the
TRNSYS simulation is used to evaluate the energy performance of UFAD system and the
overhead system according to outdoor air intake rates. By increasing outdoor air intake rates
from required outdoor air intake rates(100CMH) to maximum air intake rates, the energy
savings of UFAD system comparing with overhead system are varied 15%~ 25.6% in
summer, 12.8% ~19% in fall/spring and not varied in winter(8%). As results of simulations
on stratification height and cooling set temperature, the lower the stratification height and the
higher cooling set temperature, the larger cooling energy savings of UFAD comparing with
overhead system according to outdoor air intake rates.
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Table 1 Conditions of the test bed

Class Description
Location Seoul

Area Each 69.12m’
Direction South

Ceiling height
AC system

2.7m (Plenum:0.3m)
Overhead/UFAD system

(a) Overhead system (b) UFAD system
Fig. 1 Test bed view
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(a) Overhead system (b) UFAD system
Fig. 6 System zoning
Table 2 System set—up

Class EA | Capacity/Comment
Cooling 5usRT(DX Coil)
AHU Heating 2 12kW(Elec. Coil)
VAV(Overhead) | 1 Interior
FPU(Overhead) 1 Perimeter
FTU(UFAD) 2 Perimeter
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