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A Study on Outlet of Draft Pattern for Equal Pressure
Method Underfloor Air Distribution System
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<Abstract>

This study has been conducted to propose an optimal design guidance of underfloor
air distribution system by examining air pattern and proper exhaust status of floor
plenum using CFD (Computational Fluid Dynamics). Simulation shows deficient air
pattern and exhaust status at BPG (Bypass Grille) of the current design. As a means
to find an alternative design, four cases have been developed and tested. Case 1, 2
and 3 show similar results in comparison to the current design. However, case 4
shows improved air pattern and exhaust status at BPG(Bypass Grille), and has been

chosen as the optimal alternative.
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Fig. 1. Summary of underfloor air distribution
system(UFAD).
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Table 1. Summary of building
Division Comment
Location Pan-kyo
Land Area 8,627.40 m’
Structure Reinforced Concrete
Building Area 5,162.67 m
Ground floor : 35993.3 m'
Total square Basement floor : 20675.36 m’
Hight of building 43.60m
Air-Conditioning and District cooling
heating system and heating
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Table 2 Summary of Simulation

Division Comment
Program STAR CCM + 6.02
- Steady State
Model - K-Epsilon Turbulence model
- Gravity
- Polyhedral Mesher
Mesh - 1,600,000
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Table 3. Condition of UFAD System

Division Size(m) R oé/nc( D Number Velocity(m/s) Remark
FTU 0.60x0.60 18,200 28 0.50 FTU=650CMH
RA Pressure _
BPG 0.10x0.60 3,000 15 outlet BPG=200CMH
Air
volume(CMH) 2.50%0.70 21,200_(a) - - -
SA
Velocity(m/s) - 3.37_(b) - - -
(a) 28x650+15%200, (b) 21,200/3600/(2.50x0.70)
3.1 Q¢ B4 A5
Table 49} Fig. 32 A7 €Arg #A¢ A7 g3t o7 §355 ddste 750 4&sA
E Yl Aoz FAA3= ol 53 Ao YEgTh
BPG(Bypass Grille) A AAZEZ 3000m
/h = 1272.32m'/h7F A2 $U8E Aow Table 4. Results of BPG
} o I 3T~ O T 3T .
sEbem, BPGRHE 42 039m/s, Wi & Division | Velocitym/s) | ojumtsn i
g2 84.82m/h=E YEbwTh S BPG 694
Mg Ee g9 T 1.94m/s, T 420.01m'/h, Sum 889 1272.32
BPG 2414 7} w& Fhol ¥% -0.33m/s, ¥ Maximum | 194_(BPG 6) 420.01
_ 3 D= ez}
& -71.06m/hz= Bk ST Minimum | -0.33_(BPG 2) ~71.06
BPG 2, BPG 42] A $-ole E&ToA A4y
_ Average 0.39 84.82
T2 Hojof & V{7 Yol A E 2
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Table 5 Summary of CASE

Division Picture

CASE 1

Comment Not installed spoiler
. >

CASE 2 ;L

Fig. 3. Velocity(+0.165m).

Comment | Not installed spoiler + 4 division of duct

3.2 ti¢r CASE A4

3.10lA4 ®te Z ¥ (Underfloor Plenum)2 2
FHO IR 9% dAE AT Ao CASE 3
Table 59 e A3} o] CASE 1 ~
CASE 4°9] tigtell it &3 3Fo] HES)

Sel=
CASE 1 : Spoiler #] A =] A]

Comment | Installed spoiler(back) + 2 division of duct

CASE 2 : x4 HEJA 7|79dS 4%

CASE 3 : H& CASE A

CASE 4 : Spoiler 7] X] + vle-Zd 4
VANE A 5(] Comment Installed spoiler + Installed vane

Table 6. Result of CASE
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Table 7. Result of alternatives

CASE 1 CASE 2 CASE 3 CASE 4
Division | Velocity | Air Volume | Velocity | Air Volume | Velocity | Air Volume | Velocity | Air Volume
(m/s) (CMH) (m/s) (CMH) (m/s) (CMH) (m/s) (CMH)
Sum 9.28 2004.30 -9.72 -2098.91 0.95 205.11 14.06 3037.09
Max. 1.24 268.58 0.47 102.0 5.17 1116.98 1.58 340.54
Min. -0.89 -191.16 -1.30 -279.8 -4.00 -863.83 0.39 83.73
Aver. 0.62 133.62 -0.65 -139.93 0.06 14.03 0.94 20247
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