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Abstract

Underfloor air distribution system is generally known to be more energy-saving and
provide more comfort as compared with overhead air distribution system.

In practice, however, some buildings to which underfloor air distribution system is
applied have less effectiveness in saving energy and are getting dissatisfaction with cold
draft caused by wind velocity of air distribution in terms of comfort. It is judged that such
problems are due to failure to consider properties of underfloor air distribution system in
applying it and identical design with the design standards for the existing overhead air
distribution system.

This study aims at introducing an air conditioning type of the occupied zone for
underfloor air distribution system to see its effectiveness in saving energy for air

conditioning of the occupied zone through a comparative simulation with the existing air
conditioning type.

Keywords : v}l=371A] 248 (Underfloor Air Distribution System), WA A}&-#(Energy Consumption)

AFEal 2007 78 274, AREELSA 0 20079 9¢ 10¢
wAA AL 0 5718 (raytrace @kict. .re kr)

Journal of the korean Solar Energy Society Vol. 27, No. 3, 2007 127



NS 9 / vidg7) Aage] AT F2E A% AA 718 D olyA] A3 g3t #E A

g MY
¢ 37 A% (kg/m°)
Co : &7] H]l9(Wh/kg - C)
T, AFY I 94 7] 2% (C)
Ts Ay Y &% (T)
Te HAFE 32 2% (T)
T, :HAFE 5 2% (0)
Q, : =9 WA (Wh)
V1 HAFE A8 ()
V2 1 E7 AF (m?)

.M B

uletE7) A|2Ele olukr o
o H]g] x| AekHo|n] 2 5ln
Gel% Aoe IF¥A vk ay v A
o] 24y Zu AR ABAE Au] &% A
A AF T2 So U AES} B2 oY)
A Ak guyl A9 glon HAY ZHqME

F7] &5 207 o FroLed) g
| Yehta g Al 2ot}

At B2 EAHE vldg7] Ala" A4 1
EAS ped AA7F o) AAEI A2
olok sh} opA A ulg gyl AjzEl AARA A
H) &3 4 5o o] 71& AAF7] Al AE
A AR AAIZIEo] AR AL 917] wRolt)

E3], ufdg7] A|AES B dUR S d7st
7] A AFSR F2o] g Jjdo) AA el ut
JElojof sh} 7|20l AR} F7] A2 =
gt Jld oz AAV) Ha = AFoitt

olo] B AFX = wieF7IA|A”H (vlEF7]
+ AR 3)) A 223 o AR 71F F9)
A AH) £ A A g7 AR ZaA~
o} 7] 2= AL HPHd s AAlsk 7fAE
o 2 AAE AFd Fxo ulegr] AlAH
3 712 AR F2e) vidgr) A 2" oA

128

Agg quA BN Sal Axste] A
2ol 2o duix) A7 BHE Popr A} Fe

7N, 9FFE $47] AR PR, SYrE
WA 52 9la) AT 27k ohd A 2L

2.1 i g7] Al&8) §& 54 |

49l AAH7] Al2|e I8 19 Ohg &2

Alx EZHol AU 3718 ¢ sl

Fbl| sl Fxshe WA ol viEH7|

2 19] (Lhek 2o] v oy S

| B2 & AHE $7lske ot
L.

2o S
e
o =iz
\Or —‘E}L
L_| o
fu

~
S
ofo
f

I rlo oX o% it X & o
do L o
o
1z
o
N
%,

X
itd
o
N
£
£
X i
o

ZAL o|Hr} =& & E FAHERE Wi B
&7 aghE ZolR|A dnt |
a2, AR Vel A

(7h JEFI| AlLH (Lh dH=g7] Al2"

a2 1. F7MAH JEE

SIoEIZULANES ==& Vol. 27, No. 3, 2007



A7) A2 AFY F2E A% AA 71 R ouA 23 3] A3 a4/ RIE Y

2,7m

2.7m

1,9m B2

; ﬁ\if conditiored zone Air conditioned zone s
internat gain Internial gain S0t
{People, Equip. Liphtings) {(Peopie. Equip) o

om |4 8 4. 8 3x 5§37 Mk Z2MA

(L) AFYH Tz 2l T2l 33 12l 4= AF 22 9 327 A
O3 2. Rt BE T ZgAzoltt, JgldA XH AT

o] = H
stolth. g 204 el AR BEAdE A 5 298 AW F WAH@)
29 220l Q) A1), 29 BE R 4E @

ol Fz WAl $37) Ae ZEAlaE O

8
P45 BAGe 30%” oot 98 obd&S 35, 63 2oy oA BE AR 329 G4
nejsle] 29 0D F 402 BAGR AFdY s s 2 JolFe /) (Q)SE 3
Ay 232 Fealn 60%%E HIAF) BakE o) Lms A eE(D)HT o ke Rold
e Acz sact o] =

A exrt EE 2y ddw Q] &

Journal of the korean Solar Energy Society Vol. 27, No. 3, 2007 129



7 9/ uheE7] AR A3 325 A AA 1Y 2 duA "z g #e a7

i g S o e T - At A Sy ke
L R g SR B ek gl T R TR - B B
e AP SR BN AN }i =8 D4

g 5 3 p 57y g 45 Pt

HERE (€} HUSY (hadha

I8 6. HFY Tx ZRNA

2.3 3| 2= AWt vy

WA B2 PN ] L5k A LE 2

AT T2 N W) 2E(TnE A
7] feld 27 2l o8 ebe HAF
% Bt E=(Tu) ot AW A% 2=(Ts)E Lot

Tu= +Ts + Tp (1)
Tp= Q/(Vy-g- Cp) (2)
Tr= (Vi - Tu+V2 - Ts)/(V1+Vo) (3)
130

3. OIHX| Al=d|oiM
3.1 AlEgleld 27

E 1. AB8Yo|M =A

AA T2 AT F%
A Zo](m) 100 100
A Y4 (m) 18 18
A WA (m?) 1.800 1.800
HAFE | 0.7
0
HAEY 1,260
A4 (m3 4.860 :
I (m3) AZS [3.600
A7 9)7] 2A(C) 31.2 31.9
AA A F52(%) 63.7 63.7
o ¢71=2(CMH/p) 32 32
oA 2% (p/m) 0.2 0.2
o1x) g g 75 75
(W/p) A 75 75
717] =g (W/m%) 32 32
HAFY | 19.2
zrg ’
A (W/m?) 32 Aza 128
iz ABeo|Re s FHE ev)xd
71EE WHES lEoR dglon Fa 2L
B 13} 2. o3z YREL A% W ¥l
7} Aelmg NBYlM 2Ae Wi gH] FAo

= A EATH
A=) AlEdo]Hd-& TRNSYS 16.05 o] &3}
Fom AlEY o)l 2ddye ool O3 3o v
Hio} o] AA Fxe AU IS el £o
Z zddsie] Ayl ddo] BF Fato vids}A
_‘g__

sgom AFd gxE A B0 W) 2oz

vl AZe Il AA| 9Q, 717] e
29 939 40%% $92 B9 HATY
B¢ 29 e 60%7} Bk Ao 2
PG AFY 22 RPN AFGT 0)A
79 Aol 130 PRGN AFGoR
FFE B2 PIE WAFAE AR BlEE 3
Hoz mdysdr

SREI2HILIAISS =28 Vol. 27, No. 3, 2007



o7l A2"Y AFY 325 4 AA 718 2 duA 27 A ad a4/ /I Y

w3 e A AT BTe x 2AoR  IF 7e AA 32 P49 3] A Zay
ARslgion HAFY Fhe A A2(HEx) 2 dde|n A7l 7], 7], £ 2] %
2oz Aysint 719 Aele & 20 veht glen oo we 3

AT T2 Aol H] f22 7 30 YehRITH
e A] $2E 4,860m’0] L AF
q FEE 3,600m’™ 29 dgo] AR TxE E 3. HAl 3% 3 82
32W/m’o| L AFY F2E oF 40%9 12.8 ok ) 83
; ) ] T
W/m>e AFAd) 48< 31 60%9 19.8 e £ (W) 422.35
W/m*S v AFAo) 8-S njxchs Holu} COF sl
- 2 (1pm) 1,202
| SRS W 4.84
3.2 Z] & 1A —
| - ey | Tra(pm) 1,507
AlEH ol o g A E ] &3k o)} Z2H(CMH) 51,248
2o}, e @i Ay AR HEler T2 gy | @710 11.59
A7) 97] Fslo 9d) dF Yehie G H kW) | #7190 7.30
atell g Azle F27)0X A7|s|"ad 2 ut
2 A= Aoz 7t (2) AFS 3% W4
(].) Zﬂi‘“ ‘g’_.;f‘- HO]"}J] - za{w%ﬁ%&,gfi% 6 oo
i
& -. .“(x-n;e ;;* Fhded
" :'- g h S ECETS ;m
FTEE: il
3 2Z) E 4. AFY Zx 7| M A
A+EE(T) As=(%)
B 2. M4 2% 37| A} &1 FA A 7 26.0 50.0
AF-LE(T) 7} (%) AT 27] 278 45.0
A7 96.0 50.0 9)7] 31.2 62.7
27] 26.0 50.0 23 2 28.9 51.9
7] 31.2 62.7 %71 16.3 82.3
3 37 27.2 54.3
=2 16.7 82.5

Journal of the korean Solar Energy Society Vol. 27, No. 3, 2007 131



SIIE 9 / vhey) Azde AR 325 9T A4 /1Y 2 duA A7 23 BE AT
E 5. AFY 3x 3| 3% H 67 O 9+ ouA AlEdolds &3l A
Gk P &% A AR 32 R AT 32 A AT
W —Cop Eyi - s} Aslolth & 67 1 9olM B
wpgE e 1.008 PERshe oF 8% AT T2 W] AL AL
T AL 2 Uehtn W Boke o 46% WA B 34
223H 3T ° . 7

ARSI Eaw 34 o] Be Aoz eyth AFA BZ ualo] Y
& o(CMH) 36,999 > B= ] O o - o} H "laio] olY
221 (%3 | 9 8.37 & RET RE clie @l 23 ge4 9
IIEEE 5.27 g HAFH o A3t & vtz wj7|E7] &l
M AA T2 gl W et A olwe vt
8 8L Az 2z HAle &2y Hg e HRE 29 o] W el dF AR A
Az Agolm AUE7), 37, 97), B¢ 27, A7 WEelth v ek WiRES AT W
F719 AeE E 49 Vet Qo E 404 & EReTE el 53] ARl IRt 2
7] L2 2 (1).(2).(3)% B35 Fgon Az  Askd WihlFelE I At ol ATY ¥

o }Jq] _‘g_.yl o u]gH ok 1.8°C %_8_ 3"1—043 £ ﬁo]”-\—]lol 9—,]: 71.06% Zﬂl% 7)4\9& ‘J’E}Bﬂiq'

kY
%
=

=4

n

rlr

o =2
ol

= |
3

<

-,

-\

418

ol

N

of ] §Folct

4. x| ArEE 24

E 6. ¢iZiFs ALEE dat((kWh)

4.2 A AR 4

E 7. AZ0IHX] ArEg ZaK((kWh)

1) = = §7L%
A g2 | AFY 32 (;2)
s 389,662 358,837 7.9
-5} 876 2,156 -146
A 390,538 360,993 7.6
CHHAZET mAHARESZ
300,000
il‘clj 200,000
@
100,000

HERst

J8 9. oiZisst ISR JajE

132

A 22 | AF9 3= | Ade (%)
WA (571 +8749) | 235,837 | 214,641 9.0
L84 (5" =2 963 2414 -150.7
Bz 32,424 27,238 16.0
A 68,907 49,748 27.8
A 338,044 | 293,784 13.1
400,000
O8AHEE BAFAZZ
300,000
K 200000 | -
100,000 —

A =gH T

L

2 10. HZHAILX] ALSE 2=

proEiA0ILIXISS] ==& Vol. 27, No. 3, 2007



w7 Alage AR 325 HE A 7Y R oA 22 Al 33 A7/ [ 9

oNlA] AHE# AFfo|t), WY o|iA] ARE-g2
AFY 327F oF 9.0% A& AR Yo
=89 A A2 B2 AF] g2} ©
150.7% © & o= UERIIL o|&
Aot Ael A, Wk FEHo| 7
% 16.0%, WL <k 27.8% = AF
219] AUA| ARgEe] A2 Aom Yehton o
= AFY 3F W] AA T2 WA vl &
I o] Zol Ho| AT Weld. A
Al oA AR AT T2 ol HAl 32
Aol Hlal oF 13.1% A& Ao® yeyitt

o
T, T™
o 2%

5. 48

B ATy 54 A AR, AA uiEg7
A2l AT Z2E YT 537] AT 24
28 3] &% ALt R ATy F2A AF
2 W) wla o
AeA] gol He A
L) gl e
(1) vi=Eg7] A" AF] F
BHoZ AEH7| Y 71E F37) 4
TEA| A0 UE F37] AE Z2A
Q.3p 2 Aol M= v AT e
ata) 27 AEA) wedalg),
(2) AFY & W2AldAM 3] 2= H|A

e M ol

XN
b

o AR} AFdel FHE Tx FFY ¥
$S 5o 7gon] ABA By wu
A% Az A 2wd Ha) oF 1.7C ¥
Ao ebgt

(3) oA ABOIR BT AFS T2 WA
o] Gzt < 13.1% AU AHEFo| AL A

9 AT A% 3 x9 Wo] Axee] Pup)
Yeho] TR EA oiRe A T2 B} AT
22 A0l ouA e Al U A
B A7k Sk Adoler & Aol 718
sez] Alzd Ao Bed 4 A AR
o4 AT ARHel Aok At

k=g

aHAIe= 2 R3], 2006.06
4. Mz3, AsduAE, 234 2004

5. SAH7IEH3], e durEdet d=
5 @=Adn7|ed3], 2004

Journal of the korean Solar Energy Society Vol. 27, No. 3, 2007 133



