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ABSTRACT: The present study has been conducted for evaluating and comparing the perfor-

mance of the underfloor air distribution system(UFAD) and the ceiling based air distribution

system(CBAD) under cooling condition. Simulations and experiments were carried out for verifying
the model by TRNSYS program about UFAD and CBAD. The results of simulation for various
conditions of thermal load are summarized as followings. UFAD had an advantage for making

thermal comfort because of lower temperature of the floor surface. Moreover, UFAD showed lower

fan power about 30~50% than CBAD under the same conditions of thermal load. The energy

saving rates of UFAD were increased to 17.7% in proportion to the thermal load on unoccupied

zone(lighting). Ultimately, additional investigations should be done for analyzing optimized opera—

ting conditions of UFAD with considering the thermal performance of building envelop and the

thermal load.

Key words: UFAD(MF=HE 7] A 2~ 8l) CBAD(H 7] A1 2~®l), Energy performance evaluation
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Table 1 Information of AHU

Item Discription
Air cooled chiller(6.5 kW)
Electric heater(2 kW)
Electrode bar type

Cooling system

Heating system

Humidifier 8 ke/h, 3kW)
S.F(0.75 kW), EF(0.4 kW)
Fan and
circulation pump Cooled water pump
(0.58 kW)
Air supply system CBAD/UFAD

Air exhaust system  Ceiling based air exhaust

Mixed type(200 @), 2 EA

Diffuser on the floor

Table 2 Conditions of measurement

Item Discription

2012. 11. 5~11. 6(CBAD)
2012. 11. 6~11. 7(UFAD)

Room center : 26 C, SA : 18T
24 hours
Upper 260 W+Lower 600 W

Measurement
period

Set temperature

Operation time
Thermal load
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Table 3 Information of simulation model

Item Discription

10 mx10 mx2.7 m
(Plenum height 0.5 m)

Plenum+5 sub zones

Room size

Sub zoning(UFAD)

Boundary condition Adiabatic
Target conditions 26C, 50%
SA temperature 16TC
Operation time 24 hours
Chiller 3 RT, COP 3.0

Cooled water

) ) 33 LPM, 0.3 kW
circulation pump

3,000 CMH, 700 Pa,

Supply fan 10 kW
2,700 CMH, 300 Pa,

Exhaust fan 04 kKW

Electric heater 2 kW

Table 4 Simulation cases

Upper Lower
Case No.  Lighting FEquipment Occupant
(W/m') (W/m?) (Person)
1 10
2 15
A 20 10
3 20
4 25
1 15 5
2 20 10
B 15
3 25 15
4 30 20

Note) 3 Total heat gain from a person = 120 W
(ISO7730, Seated and Very light writing).
% Ratio of radiation to convection = 1:1
(Heat gain from lighting and equipment).
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Fig. 8 Airflow rate and fan power(Case A).
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Fig. 9 Airflow rate and fan power(Case B).
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