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The Study on Performance in Underfloor Air Distribution(UFAD) Systems
using Simulator.

Jung-Seok Seo* , Ji-Yong Yu, Cha-su Jeong, ‘Dong-Woo Cho, ‘Ki-Hyung Yu,

“Dong-Hee Kim

ABSTRACT: The authors carried out experiment, Computer Fluid Dynamics(CFD) and energy
simulation of simulator. As a results of experiment and CFD, diffuser velocity is very important

design factor for occupied zone air conditioning in Under Floor Air Distribution(UFAD) system.

Then, in contrast to energy consumption of the Overhead system, the UFAD system could reduce
6.4% of the total energy because of occupied zone air conditioning. It concluded that the UFAD

system is more effective in energy performance than the Overhead system.
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Table 1 OQutline of the simulator

Simulator

South
2.7m(Plenum : 0.3m)
A : Overhead System

B : UFAD System

Direction
Height
Air Conditioning
System

(b) Under floor diffuser & fan terminal unit
Fig. 1 Test room view and diffuser type
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(a) Test room A (b) Test room B
Fig. 3 Geometry for CFD analysis.

Fig. 4 Grid for CFD analysis.
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® Continuity equation
——a‘i_(pu,-)=0 (1
1
® Momentum equation

9 __9P , 0t
3x,(pu‘u’)_ ox; S ox; teg;

Where 7= [ p( o, s ax,;
® Standard k€ turbulence model

turbulent kinetic energy, k
ﬂ)——ak e
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turbulent dissipation rate, €

_9_ -
ax‘_(peu,-)— axj[(u+

ﬂ).@e_'
6. ) dx;] @

€ e
W Clsz(ck-l— CSsGb) - C‘Ze‘"?
where
ClE= 1.44, Czsg 1‘92'C1#=0.09,
0,= 1.0, Oe= 18

® [nergy equation
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Table 2 Boundary conditions

Flow Thermal
A YY) ags s | 187IT
inlet
Inie velocity
B 2 " | 385 m/s 21.42°C
inlet
QOutlet| velocity inlet | -3.85 m/s =
Ceiling”’ 584 W/m’
Desk”™ 55.56 W/m’
Chair™ 631.58 W/m"
Wall Window no-slip | 214.02 W/m*
Wall gasr 2.03 W/m’
Wall xorrn | 1.46 W/m’
Partition 861 W/m"

“Heat gain from light and roof
“"Heat gain from equipment
““'Heat gain from human
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(a) Overhead system (b) UFAD system
Fig. 5 Air distribution system
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(a) Overhead system (b) UFAD system
Fig. 6 Air conditioned zone
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Table 3 Energy Simulation Components

Type Components Name
89 Weather Data(TMY)
56 Multi-Zone Building
655 Air-Cooled Chiller
682 Flow-stream Load
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Table 4 System set-up

Class EA | Capacity/Comments
gOOHmZ ;ZkW El ‘1
: eating |_12kW (Elec. Coil)
AHU  'SA™Fan| 2 [26.00CMH (Invertor)
RA Fan 26,00CMH_(Invertor)
VAV (Overhead) | 1 Interior
FPU (Overhead) | 1 Perimeter
FTU (UFAD) 2 Perimeter
3. 23 ¥ E9
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(a) Cooling Load (b) Heating Load
Fig. 11 Cooling & Heating Load
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Fig. 12 Energy Consumption
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