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An Experimental Study on Thermal Stratification
of Pressurized Plenum Underfloor Air Distribution System during Cooling

Dong-Hee Kimf, Ki-Hyung Yu, Dong-Woo Cho, Jung-Seok Seo’, Sung-Phil Han

ABSTRACT: The underfloor air distribution system has been attracting to architects and
building owners as one of valuable system for the renovated and newly office building. In
this paper, we discussed the thermal stratification profile of pressurized plenum underfloor air
distribution(UFAD) according to indoor setting temperature, diffuser number, diffuser type.
For this, the space of office building(H corp.) is selected for measuring the air volume of
underfloor diffuser and vertical temperature profile. As a result, the thermal stratification
profile is influenced by the number and type of the underfloor diffuser and thermal storage
character of the underfloor. Whereas indoor setting temperature have a lower significant

impact on thermal stratification.

Key words: Pressurized plenum underfloor air distribution system(7}$t2] vlgr7] Al 2~
Thermal stratification( %4 Z3}), Cooling(*d ")

1. B ofaf wietel A HAF7AA dAA Fe FARE
LIS 2% AT A% tE Holth, 2=
A0 olda AESI} AqPo] wal oA~ Aot Wl AFHelA ol FoiAY, 2= A
Z 2ol e rte] SETE AFREA OAY 7] 3k o9 FelA TASE= el o <
AP gle] 98e AP, Tz AH] A|xEe] Bn g5 18T 284S gtk o wiEo] A
oA W axzel Aol Hake] WE ¥ Aol A FHE FRIVORE M E AT A~
So] A wgF] A AES Apgo] L1 gl mlsf ey =] depAoln, 2= S| w
9l= Astolttl ol et wlerEy] AlElo] 7} 2 379 FEadE Qs #drSHAA 2 5
2 Ege AEFe Agstel 2 dAAE gz W W ol 2k ASse) Ay I =
s ARV WA g, )0 FHE A BEsE Qe wggr] Aade 9 o
gapelel o] T2 847k "l
¥ Corresponding author ole] & AFoAME 2% AT3st Aol g
Tel.: +82-31-910-0285; fax: +82-31-910-0361 AA 7| AFY dsow 74t ] Al
E-mail address: mugadang@kict.re.kr dol AXg HAFS 7|&dF4e Ay AAex,

- 340 -



UFEA AF, OFA Bgel mE ogd ew
A58 Zgel e A9 ANFA o, 7
ZAW F 0 AW FAen BEE 249
gom, oz ¥4, Hrehgrt

2+

()

21 A8 e A iy

OH

hek gy Asde B R 43
2 28

£ o

u

=4 ol

o ;é‘

o

q

=

o

ofl

)

)

=y

fo

rir

>

=5

)

—
[T~}

2 EEHe Aladol AEHU
< Fig. 19 #Zow, gidE1te
A

QFA] wupck |=€e] e Fig 29 2t}
Aol fAE RS A Qov] ways}
A s)e] o pate] JFe A WA g, A
WE/)E S 4AE 18 Bae] LY
12 eEsE Aol e 1390 AAstn
glom, 7 AN AFE AHo U, =
W W 43W/m’o) T}

s} Ak gk

= , w717 N, 3719 EF
NS AAste] AHS AAdt. 243 Case™
%71 Table 29+ #Zom Cased 97 &%
BasesCase= 32.0TC, Case 12 31.7C, Case 2+
31.27C, Case 3= 33.3T, Case 4= 30.37T, Case
5 3R7T= 4%t 232 BaseCase(2A
<X 26T, A7 MF 44, =98 gFA) S
o R, AAHXE= 24T (Casel), 571+ My
3370, 2270 (Case2,3) 2 WSIA|A AgS Y3l
o, H7|7 'Y 719 =93 (Swirl) w71
Tol F&Ho = GMNE AASI FxF7I7F
FHor Exye dvrd(Plate) w742 AR

RS

[ o

(Y
ol
of
A=)
@
>
wn
g
e
(2
K =
o
N

= =

:a;g ;Eo]L—‘:

3T

-25(u}

) 0(vF=r), 10, 60, 110,

HWicmell Z+2}  thermocouple<

Table 1 Conditions of the test bed

Class Description
Area 149.76m”
Direction Northeast
Ceiling height 2.35m(Plenum:0.25m)

AHU
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Fig. 1 Diffuser view
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Fig. 2 Pressure underfloor air

distribution system concept

Table 2 Experimental cases

Diffuser | Diffuser

Cases Parameter Temp Number | Type
Base” - 26T 4dea Swirl
Case 1 |Setting Temp| 24T 44ea Swirl
Case 2 Diffuser . 33ea .
Case 3 Number 26¢C 22ea Swirl
Case 4 Diffuser o 44ea

Case 5 Type 26C 22ea Plate

* BaseCase Test
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Fig. 4 Measurement points

ALl

3. deddn ¥ uE

[V}

2k

g4t

w
O

I

31.1 B7|F M Hatol e =

717 NMewste] g FF BEXEX+= Table 3
3} #Zt}. BaseCaseol A% F717 103 Hir
61.7CMHe] F&o] EZF Ao, o &
2,715CMHe] F o] g71¥ 3oz foty

ﬁ A2 *abmtﬂ A=A 19 7

% 7.8%, 95%% 72 =
e Hd EE EFS 22.9%, 35.7%ﬁ =7}3)
A 7

t Ao Yehgth ol F/TF AEUt i
of wel wheb s gteo] Frbsel HU|PH E
F FTHE T/ WEel Aow sdET

312 57|+ EtdHato| e F
w717 Bydste] we FF &

eb 2ok #7179 ATk 409 A, #7198
W Ao WA met WA REFY
2 H7T VNS Wi BES el 25% Sheke
Ao vt ol 2499 F7] el 2o
Sl ol AAsel Ay OFAS g5
A, HJ7I dEEd ] et B EE FFol
M7 mEl ez dddn =E #7]
Mezh 22490 A5, H71 %

A EETE 2 F7T UG Hdt EET T
46% Z7Vste= Ao w eyt

Table 3 Diffuser air volume
according to diffuser number(CMH)

Class Base Case2 Case3
(44ea) (33ea) (22ea)
Min/ea 55 65 90
Max/ea 70 35 115
Average/ea 61.7 75.85 102.95
Total 2,715 2,503 2,265

Table 4 Diffuser air volume
according to diffuser type(CMH)

Swirl Plate
Class Base | Case3 | Cased4 | Caseb
(44ea) | (22ea) | (44ea) | (22ea)
Min/ea 55 90 50 90
Max/ea 70 115 80 120
Average/ea 61.7 | 102.95 | 63.27 | 107.68
Total 2715 | 2,265 | 2,784 | 2,369
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(b) Location 2
Fig. 5 Temperature profile of according to
setting temp.
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Fig. 6 Temperature profile according to
diffuser number
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