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rl}.
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BLC X 24 X DDro

E sssss—— R (4-1 6)
(]
o}7] 4, Tb FHFALE (Ty = Ti- (gg /BLC) & 2= A4
DDy @ FRHLEE JE02 AL At
n vk 7|72 B BE

4.1.2 S}y kAl (Simplified Mutiple Measure Method)

2 Agstr]l WEel, dvlel T Faizh g Feel E uFE AATE
s zzAel FET 4 Utk oldw tindol R ARE RAP

ol 37 olate] WA WEE o|g3lel AR oUAF M= WS ©T

—

t}Z2H e vk (simplified multiple measure method) yolg} %o}

1) ¥l %] (Bin Method)

olEw wale apgsizle nfg geshd, ouA 4R 2 ¥ F=

BE Qxpyl malExl gsehd, 2 A3 g FAHEAA "l 53,

Economizerd 2 &3H= A9, /Lol ulg} oz &R AA ti27] o
]

of tize| wlolyt 22 whal

L

i

5 HpAle 2pgo] Bl il

ule oloje] ZhA o Ha 4 glou}, gulReg 3T (&L FHHY ZH

#2 A3} Economizer?] AFH 2:olste] &
AsHe W Fzr] 2EE Y5 P85 2Y £ g 97 2do] "Hrh 0%
ze g AxstE A7 ofuz S E& 4 AUrh

9l wgalo]=  FAEe HE7|P  (occupied period)Z HIER 71T
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(unoccupied period) E¢re] HE3IE wtg AIst= Zlo] BFoln, EI 4F
Aexs zAse] Uid st ey 35 %S nysrls Uk o
2 Eof 21l 39T Aol 3T AL Hleo] 207 o, BE AHEAE H
Aziefo] whal  0~84], 8~164], 16~2442) 371x18] AZEIE Lpy|oA R

% 60 7kx12] Wof thgt Aato] o]FejAA Hrh

2) =& Wl WAl (Modified Bin Method)

£ ¥l whale zzle] wl whale] 27lE chH £3} (diversified load)®] 74
e =olste] ejd FE3 UG UAE a8y 5+ 9A T Zojrh. EY
24 8 walo = vhit, B, F7IRIHII7)1Y @R duA] siHA] Y
2 olx 2 stgcrh. oA FoHA vizege] Waleltt AL R W

He s1Fel] &g 4 gl ¢lddd AP (reheat) AL} GHg (heat

g2 Y, AA7sh =
difference) & AMBSIOl AlZbo] W ThARSIE FRTCL A2 BY oY
YEof 23 ¥ok=, 4B ALl sl 743 Bl T B ¥HE 9

7] @] ths] MBPA (lincar relationship)® Wstel F31A Hr},

ni.

ol@A RE 3yt AREW, @By 3R] ¥IE Aol HACK 2R
Heg 3§, 9-AZ HolHE ol g3t Rdelqe] At ouA] £EE A
gich, o] w|e] economizer?] AF S0l wE ouA] 4RFE AL # 9
t}. economizer= 7]A o E iAol W AEY sjHo] A2 £
¥l B S o] %t A4t R854 AHE d 4 At

AzHon Rael WSy BE FsiY A&E o[&3lo FUES

Azt oAl £Eg] XA Hch
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1.1.3 AP EHo]sntal (Detailed Simulation Method)

AL AEgeldylel] AT AEAUAZYEL 242 FdA oA
o) dAYE AFEE o83t niAAFEY T AL Y. Adste ¥
Alofel.  UIF HdF3 Wi B2 449§ AYE AEL 4T oA B

g vz FF3 dqFs] glstele, AEY FokE Ak BRI &
dglol Wats A& U, 9F JatE A AzbE F35} fdE mide] chs)
odd Fot Frisopst o,

o] W g Hgoiyl IR ABY olun shH§ SatH Edel,
) AEFxAL] 43 g (FEiRd)
2) 27123} Huaael dejaty g (N2W =d)

A3 o] WH l7lel 2] Faje} olix] AR 7o) 23E BA

(SHE 2Y)Fol glojof ¥l

n

AR AYE E=L S ABdAE ddud @i s JUFE
(internal, cooling-only zone)o] Zzjstm], JubEs}zl A& 7]22] Ajole
BuldstA] ekernz, tiE o] s wWale] FgEoJopat Tt iR U
E e rlekgt Baizte] A% #wz) sE, ofd wE A3 oA £EFY -
&2 A AEeeld W] glole Erbssich v T AlEHold U

2 Hlgo] wel &3 347 A dlo[e & FH|sleio} = EWPO] AT

2

L2 9719 o4 Zeode u7
oA 29 oliyz] A =z SubAl4H(Response Facter Method)

& o]23% DOE-II2} HASP/ACLD-8001¢] ¢lon, #H3a rjze[do]dS o] &%
Method 5000, =34l whH.S o]-238} Trakload, KGES Fo] drl.
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o=l a4 while] oA Atm & upel o] riokyt sy o] ExfsiA

g

Mo

o &2 od o] EAoe| §hurgl, &, Economizer 3ol Jhpdt g

29 (Response Facter Method)& ©]&3F DOE-I1 = HASPE o| &% 4 9loun}

ol-go] Eisin mrjgt Aol £egow S| ¢ster, HE rjedol
™ © Economizer?] 3j4jo] Erledle] o]f¥ £ ¢glom, £Hul #HE 4
7] o)2 0% Aei3t Trakload Alde] TR WG o] 8312 E sl

ol BECSE Fotiel Agr #F dFHeld FFToE U} o=

Economizer 3j4o] 7Hs3l3 Ap&o] Haslo] &2 A7 ¥4 sgch

4.3 BECS =132 ekaelE

131 A28 BE AN A gnelE
AUA 14 wEe FRAAH ue} tEAR 2A FES F2 UF
e EPY FAE UPLE SHe FUN HACA AW 93P Fo) B2

) g e RS & HACNAYULE PEY 4 At Fie ABo]

e 37128 AAPLE chgsiA R UapHel s Hi2y el S
HVAC AJA®lQl AFarwhal(CAV)Zt, £ HVACA 2RI VAVE F§slo] HES]

o] 7] 4], SMRSETPT = {23 & 43
CLDSUPT = &

opgt ZRA 8 d@e it digshe 3% At a3t gk



st
27)9] WE xu]d x60 (HOTSUPT - WIRSETPT)

FFBNY =

o|7] 4, WIRSETPT = A&3d
HOTSUPT = && 2

Bo| AHEEA] g Aol ouixY 47} gernE A
B A Atz wlES A% d#8sie] oYY 4£RFS AL w2ty
2 dFoMe 228 AE AME 2G| YYHES o, Fab Al

@ £]7]22] Reset A
97122 A7 WARRZ 97 &o] A SAsIL A5t Bl oulA
2 Hastn ARl Qublt 248 97] 9dste 24 S AHE £+ A

=5 stelrt

A Reset Temp. 0/T Without Reset
Cold
Supply
Air
Tenp. Min Supply Temp.
G/T at Full Reset
}.

Outside Air Temperature
(23 4.3.1) 7122] Reset A
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® HHAA 2| Reset MY 3
%

71&2] Reset A3} w2 FU4FZ A2HoA Reset FHE HFE
T 5L slgrt. 3hHAX] Reset A2 HA 2T} 21712 Reset &L Ajo]

8 FFEEE v o] 2F rh

AA) AU
BTFLE - £ AHLE -

g
—_

M xH] e X60X ol LR 27|

s

A
1002 e A 100X Outs Air

Percent 1 T

Outside
Alr Min Outs Air Mixed Alr Setpt [ Min o/
0z

futside Air Temperature

N

T

Economizer Setpoint

I & Fstr] elste] A

= 5L elrt
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@ 3% W2zt daw
29 QnE AT Aol WAAY Haol wet BF TN 2} EE
ket ol Axtelc,
Qzne AeE = gAY AFLE - (VY ATEE - PANY &
=) x3ule E&/100
W7le 2E = 7Y £FSE H(4AYY ATLE - dviel ARE

) X0.000226

le,

Bl ] 7L ET b Al Ha 2ERC WS o AEEE A
x

271 2ld 3712 o4 A7E 9EE Ttk

TRET - TOUT EXHCHEFFCY
TEXCH = TOUT + X

2 - EXHAIR / (OUTAIR - EXHAIR) 100

ol 7| A, TEXCH : d2$7 & B35k 379 2%
TOUT : 978 AF2%
TRET : 2|9 3719 &%
EXHCHEFFCY : dz%7]9] &8
EXHAIR @ oA uj&27]3 oA

QUTAIR : A1M 2178 =l &

4.3.2 Fan, ¥5%7], 2o FH&EY
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I
|m
=2,

ol wtsie Fe Toto) wa 24Y W FAUL Y2

A2l 71 &3t of &l wel chEA 2} Ze] Al

SUM(ZONEFLOW)
FANFLOW = X (1 + FANOVSIZ/100)

1 - DUCTLKG/100

o] 7] A, ZONEFLOW : Hs&jold AAlzy €8 F7|%

FANFLOW : 27|12} uj7]she] Faf

FANOVSIZ : %H2] of-f&(%)

DUCTLKG : YEd A2 5 7]&(%)
@ WMol YA} nE
e FHo] u}E &S ASHARE SP-41 Report7Z} A 2% & Al&stdch
@ e 2u[HY
o] Au] AL thS Pol A4kl
whe] Au]AE = 0,746 XBHP / (RE|2} 3] H &)

BHP = o] et x=ie] FaF x 0,000157
@ A 2glo]Ae] HA27] EYUE
718 =4l 9ol Economizers] Meigle]l M4 7] =89 E7%
&3 Zh

Mo
g,

Al w4 2] 2207 EUE

max [ sum{EXHAIR), sum{NUMOCCXMINAIR) ]
= X100
MAXSUPAIR X (1 - HEo|A 2] F+7]&/100)

o714, EXHAIR : 2} Zolq2| uj& E7|%
NUMOCC : AE HRA1Z Bk Mgl
MINAIR : 2t ZolMfe] HQl 199 H4 7] 2UP

MAXSUPAIR : RE &o] o} 37 271% A



WEre) gug 2817 gl E HA JZade HoiRslE thy Aes 7

CLGCOIL = 3.6XSUPAIR X RHOX (CPX (TMIX - TSUP) + max(WMIX - WSUP,0)
X LATHEAT)) + SUPFANKKW X1, 000+DUCTAREA X (TSUP - TOUT) X /5
(1.0 + INSLRES)
o{7]4, SUPAIR : Htf &F 3712
RHO  : 3712 U=
cp 718 vl
™IX : AAZRAMY ZHFI=E

TSP : BF 374 &=
WIX - AA 2AdA e EYFIY sk
WSUP  : 2E 718 dugs=

LATHEAT : 4-5o] Zu3d
SUPFANKKW : Z7]3e] A&
DUCTARFA : ©E2] & 93

INSLRES : ©IE ghade] g=g

fr

olatolA AatE wWztmale] HulistE AR d%71¢ FAEHE AHH

A chedt 2o

WE7)e] AAEY = (1+357]8%2] 4AEES/100) x $2A7Y e
Z cf¥51/3,517 (TON)
3) Rdee FH &Y
Ry g2g P AsiAE WA he A o) A 29 Helwst
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std 3] s} = nax(2vhE Y PRI & pickupld) + 3.6X
SUPAIR XRHOXOAIRX (B AUEE2=- HA
71e5) XCP +({FAAUSE - HAAYVLE)
F719 Q) - 7MY AA FEx1,000+ HEI
F W3 X(AAFVLE-EA 7 &L)X

0.5/(1 + YE g2 d4A%)

ool A A4E 7td IUY HujysE A= B FAEHS 4B
A& k& Zrk
298 FAEY = (1~ Bde 3] 4A 9/¥8/100) x 71d3 U9
) -5}

4.3.3 EUE oyix] LHF 4HY
2 meogedt FUEY oux Aug dUssle gu3 e W

g RERIIge H42 ARt ol dUr)le] 8¥E JIE A& Ffl
%

rr

oln] MAH 7|7]¢] A LLL WEE AL AZABY

Hu
of
pu
n!

il

A AR E SHEe) g3 AAE Folo] AiH S AEIE
1) COOLING PLANT2] ofiu#] 4n]3k

A2 WHE Al WY BUENN AWlHE ofuAE v 2ol F¥

dx7le] AAEY s JEUIe EEAT X717 & EEXYEIY F
w55 E&FA (TON)
2) HEATING PLANTS] ofui=] £H]
HEATING PLANTS] ol\=] 4-n]8k(HTGDEM)S cl-&z} Zo| zh 2483} L)
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HTGDEM = hatoilul#] Anjak offloldx] ulad + 7k o= &RIF +

E4a) BEAS FFEo] WE UAENT « FHE ofUiF 4
a3 L oA aFee R T8 Sl web WU L]
weg Fsid thest Yok

uhabol Ly R] 48| = (HTGGCAPOUT / HTGEFF/100) XPLEFF

o]7] 4], HTGGCAPOUT : X 38 33 &%

PLEFF  : MQle]e] REF A&
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A 53 el Aetast A Bold

5.1 2dAy o dAxA

5.1.1 B 4%
)y Bel A a3
S.P3}AELe NEA] NRT AZxE At 192-4HR]of ¢X]3t T4t o

o,

b FJ

= ohd Zafe] £FE(1989) RuAQl Wt (u]Pt AEXAHE A

gio 2 Fglos Rl ojmiEe] FAthet ysle] spA uiA{E el 4l
=z

Ho
B
o8,
ol
B
e
4z
ox
P
X©
i’
L,
z
ot
i
flo
i
e
LE)
=
=2
[l
rN
ik

g 5 4837 Uk Ba, $AZ 2EY AEH A¥25E ot A7
£2 9 Hol= T FaANE AFOE AYHI} LS BaYE UL

mlebd & dTolAt BINZIA At @ @Rshiby 22098 g Jhed
3 gt AESIISIE A AgA gl X AXNAY AE JEF

2 mgRo R dAst dFsibg S gt

2) S.P iztge] AHL
- tfA|H A 15,2250 - A&wWA - 7,453n
- W A 73,200 (22,100%)
2 % A BAYE =ZHYLElH 55, A% 4T
~ 9] = owRAS-E], GRCS HIYE
Lzwud o 2AF 5% - 6,710m 43 - 7,135w7 3% - 6,416nf

2% - 6,416 1% - 7,354nf

1) Mul7lE “wspa 7l adu] A e AbEeishd 1990.12 PP12-25

_41k



28}t 15 - 9,599m 2% -13,820n’

3% -13,820m 4% - 1,930n

| B o ] AJ:[———-['_J 9% T
[ ::—;qozok i J';H;p"‘ a4 ?"_Y—%!;‘?-Eli_iT—("\-1
}"“f‘.\! o] % e L E AHEZ _g_azo’_
EFs Ced P~ dngs Lkl /l
] - 2 LT

! o

|
 E——— =0
; k]

pHs — 74 =

(29 5.1.1) S.P wiz}ae] vhdn

3) By ZZre] i gl vhAE
of2ke] o B&L8 Fojr uiA|ELL F, Ak e|Hog Ny MrhE 9P

s £2 URth UyrEe FFPedes

l—ﬂ

FE235te] FA] H48YE ¥ 4 o

A CVEUES AAsli, AFHSS JPHERRAY VWAUES dA3

—

3], letEldA zojo 23t A, §EI, A0l wiE Y7|PPE HET
2 £& A3
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=z N 70.600
(] 9j00; 52600 _ 9.000
[es) - ]
! ;
= ZONE. | E r py
) | &
ITONE2 -
oS | S
O = o o
P ) ~ S
2% fr - 3
ot n b
S ZONE 2 — i
2y 5 Pd gty g
(3% 5.1.2) 2edzg7ie] =i o vhy
CE 5. 1.1> Bdzz7tel Adse
R i
2| uphRef) g o) DO, | & A
T L Pa} (M) 1 | M) =40F) A H (M)
A & B 3,558 - -
Z2zxmH 3 2,832 - -
Z0NE 1 (5%) 473.4 296. 52 1420.2
Z0NE 2 (V1 R-&) 1,995.8 239.8 32.4 5988
ZONE 3 (A Z) 473.4 296, 52 1420.2
5.1.2 22 Fzte] =3

nulzzie] o)At ALxuHEe 37.5° AE 127.5° )o.¥ HARA 9 7F
& S.P #EAEL HA R we} thE < 5.1.2> ~ (F 5.1, 92} o] viehd
s1Qeh ojZlA, J1Y 278 & BIN DATAE ol &3, 1§ #VI2Es Hd
dutes ALY rjRxE Hu W2 RE AAEA d¥H™ct dA P
Wt 272 AAs) J1F 26 weh @Y 2 g 5 A 43

th AR 9l &9 dolel: ofelfe} Urtl
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<#5.1.2> F2&H A

| dA ey AR B3E £ A
B R Ry, =29 ¢ 104 - 204
- A F S e o 104] - 194)

B A7 &2 | &2 22 Ad &5 Arf £=
=2 [ 31.1C DB | 25.8C WB | 66% RH 0.0188 Kg/kg
£ |-11.9°C DB - 69% BH 0.0009 Kg/kg
<E 514 AUesE 274
& = | azes | aug= | Ades
i 2 26C 509
ui (A 5, 31 ﬁ” 7% 0.012 Kg/kg
dag], A 3271 BT %0% 0,006 Kerk
Rl y 10 74% 20¢c 40% . g g
AR, AR & 26T 55% 0.0115Kg/kg
A, & A& 20T 40% 0.006 Kg/kg
<E 5.1.5) A7t 3784
- = qH71 B2+
191G sl 2]7]e 15 - 20 M*/h
278 0.5 ¥/h
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A _ T
. AL 2R ARE ] oal )
(iafy ] (iafy | e) o g | g g
o 2 A, £, 3} 5
A Al 0.5 70 30 56 46
1=iFN =Y Py
AHEA, “_T}H‘“" 0.2 40 20 49 53
Al &
b B = I =) =
(E 5 1.7 9 T2 B3EH|AE
g | | A4 o4 | wgoz | esuz
o1 JES l 0.5 0.5
(E 5. 1.8 #2& 724 F3lEvixle
i el HFE| (dBFE) | .
8 el ) YN 2} = A
o1 32.4 2.7 2.7 0.60
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(E 51,9 724 4 #FE 3

O
2za | Asd | FAM (kif‘j/f LTS
o} ¥ w 19,53
HEIIE | 0.100 1.410
I ool A4 0.052 0. 030 0.50
REElE 0. 040 0.930
o xEd 7.129
o ¥ 9 0.930
nEgla 0. 024 0. 160
up o 7 = 2 0.003 1'410 1.97
REII2E | 0.300 )
gE= 7.964
g rd 19.53
REEIE 0.018 0.930
1% I REHE 0.200 0.530 1.44
REEIE 0.018 0.930
W g9 7.129
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5.2 7|du A EdelH

5.2.1 f7pdwte] Agof mE oA d e

Agalo] g1x% S.P WEtEY 78 RUZ jopd, 7t £ Aol ot
2 $HuE g o] g5 dRsiag T2 oRg o] g3) AAsd, AEANE A7
Fol whebd FRAzE Bl BAATZLRE o] 9] A= =] upet

2+ o] AlARQ] wIERSE APFc]

o] z7of uwpel gYstRon, Al o] &&& Al 8%, 2 W 7|7 W
10052 443t 7| dwAe] AEL%E 18.3C(65°F) % st 4H&stgict
283 AARIZE 7S LA W AlLETY

o
=
mare AyFog Wrlslel 7P Peul PPt duht 7
3

-

) &2 Hol -y Re

2o who} sch @Y ¥ AN DAY Fohess BE FY AN
pap, wAel Axnd Fol, URREYeHAR, 29, 24E07 ), 2R,
&3 s ol gk,

29 o] ASo] oJF - hRIE Fals] 2 A ofelet gol dEFH

—_—

Wol ¥ £& UHER FAEELE Urn nd & duze

=

3,558 24 JEEo] 1,095 M0, EAE Fo] 217} 473, ] o o

fl

2

H) J-bg 2elE Astst ohgat gk o7l st BER Bl

- A7 -



7\l 2o

LhabE

of wlaf 2tA vejytrl

Tl o3t ArdE e FHA ebgted,
B} 75 8KWE Wi AoA e AdEIh} TR AR

&8 F Fslel mE

she A dgY-et

(A 5.2.1> &4 2} Wbt ¥}
N PyEg 25 | 4N datd s s
U 2.8 11 32.6 46. 4
L3 0 7 7.7 14.7
AHE 0 7 7.7 14.7
?.J 711 2.8 25 48.1 75.8 |
@ U3t
WukRste] A9, Aol A, 29, ZHE7)7¢ 2%t wdnEe] HRstE
The st sl wol vehd A& o £ glgon, 2EFsh= UFdA
of ulsj 50sF= xix]s] =PRI/ 43 A ¥R nlAE Row EAMEHA
T}
<3 5.2.2> WURSHEY + 34E)
& W | #F & ﬂ4 zil A} g2 3 32 7 Lﬂf—%—?—?‘s}
L 8- 4.1 0.8 101.8 139.7 26.4 272.9
%5—,&% 0 0.5 24.2 33.1 6.2 64,1
PR 0 0.5 24.2 33.1 6.2 64.1
ﬁ Al 4.1 1.8 150 204.9 38.8 401.1
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qm

r_qﬂfémqﬁ

(2% 5.2.1) &9 |

He|she nHy

FHEB AVE

e
el 9%

CAVE 3}

= HdH =
TT=

2

18.3CE #HA T

L E
o=

A
=

der, 2|74

s vhat o] dhEE gt

€ Mg d 3y

g
=0

H] #17]

@

8, 462KWH

|
L

KhyRs)

of WurESiEke. 788, 138KWHo 32,

& AABR
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R .
U | pe e | ERH| A
1 0 0 -2, 576 -2, 576
2 0 0 -1, 867 -1,867
3 13,106 6,612 -891 18,827
4 34,399 18,374 -182 52,591
5 61, 385 34,141 -13 95, 513
6 75,391 41,782 0 117,173
7 93, 080 50, 382 0 143, 462
3 94,617 50, 935 0 145, 552
9 74,439 41, 606 0 116, 045
10 48, 396 26, 559 -93 74, 862
it 14,949 7.778 -776 21,951
12 141 66 -2,064 -1,857
s A 509, 903 278,235 -8, 462 779,676

7)duA] AlAY F AEHE 729,075KWHO| L WhEREE -9, 037KFHE A,

WhRels skl 12900 WU 720, 058KHHE Lehirl.
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CE 524> 7]W0uka] ulochel 5]

TEE
RN A-E 3
% 1 ‘ﬂ% 2 ‘ﬂ_% o1 ]’ ﬁ' 7’“
1 0 0 -2,681 -2,681
2 0 0 -1,962 -1,962
3 7,999 2,740 -982 9,757
4 25,020 11,577 -239 36, 358
5 56, 369 30,639 -26 86,982
6 75, 248 41,69 0 116,939
7 93, 080 50, 383 0 143, 463
8 94,6186 50,935 0 145, 551
9 74,224 41,470 0 115, 694
10 40, 254 20, 850 -123 60, 981
11 8, 664 3,249 -855 11, 058
12 75 12 -2,169 -2,082
gk oA 475, 549 253, h46 -9,037 720,058
S
CIE
160
140 _
o LN
= 100
g« v \
2 60 / \_-\
g % //
hil 20 \
0“-.-_:14——»—4—4—4—1—4—4—%—
-20

1

2

3 4 5 6 7 B
g

[~=gt v

9 10 11 12

(32 5.2.2) &]7]WubA] bR s}
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CE 5.2.5 d710ue Neud T

F-8| v 7] 27 @Al A 7hel
4 3 A ¥ A °
1 -2,576 -2, 681 105
2 -1,867 -1,962 95
3 18,827 9,757 9,070
4 52,591 36,358 | 16,233
5 95,513 86, 982 8,531
6 117,173 116,939 234
7 143, 462 143, 463 -1
8 145, 552 145, 551 1
9 11,645 115, 694 351
10 74, 862 60,981 | 13,881
11 21,951 11,058 | 10,893
12 -1,857 -2,082 225"
g A 779,676 720, 058 59, 618
PHE T |
( Dh
160
140 ,
120 I
=
= 100
S~ 80
=% 60
g'_j‘ 40
20
0.
R TP - S ég% T 5 to 1112
—m— ) S —— e R TR

(2% 5.2.3) v] 7 Ftell wjE 27|t HAY
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Ay 97Wate] EIE Rul F7i7]Q 34, 49, 59, 109, 1Yl A &
2 nodon sbg HIE R W 4dE A IAPY of 2848 AL

olglch
o7kl i3}
A 7t
=
%
[}
Of—\
Qs
g
%
- 1 23 45 6 7 8 9101112
o

(13 5.2.4) €8 4713y 23

SdE Bals oy Wy EdEL ARV gl YRLAN N EF), ¥
Zbe(QE7]), Wzt BE(Rde)e] LRUA o] AT, WY SHE &
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ABSTRACT

A Study on the Energy Saving Effect of the Economizer Cycle System
i Department Stores

Yun, Ki-Man

Dept. of Architectural Engineering
The Graduate School of

Chung-Ang University

Advised by Eon-Ku Rhee, Ph,D,

Department buildings have such characteristics that the cooling load
dominates loaded around the year because of a number crowd of shoppers and
excessive lighting, To respond to the enormous cooling load effectively,
however, appropriate air-conditioning system is necessary,

Recently, Economizer Cycle System’ which utilies natural cooling
effect by using cool outdoor air from late autumn to early spring, has
been adopted to decrease the excessive cooling energy in department
buildings.

However, under the insufficient quantitative basis on the
energy-saving effect of Economizer Cycle System, most of domestic
department buildings don’t make use of it, while operating the cooling
system around the year,

In this respcet, this study aims to analyze quantitatively the
energy-saving effcet of Economizer Cycle System in department buildings,

First of all, to analyze the possibility of application of the

Economizer Cycle System to department buildings, the architectural and
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energy-consuming characteristics of department buildings and the theory of
the Economizer Cycle System were investigated, In addition, the algorithm
of BECS Program, which has been developed for the analysis of the energy
performance of buildings, was studied.

Finally, computer simulation was corried out to analyze the
evergy-saving effect through the application of the Economizer Cycle
System in a typical department building located in Seoul. On the basis of
the simulation, the strategies for the cooling energy saving in department
buildings together with the operation guidelines of the Economizer Cycle

System were presented,

The results of this study can be summerized as follows,

1. In the respect of the feasibility of the Economizer Cycle System,
department buildings have much adventage in that they have much more
internal load than any other building type and their air-
conditioning is usually made using all air system.

2. From the analysis of constituent units of cooling load in department
buildings, internal load turned out to be about 5.3 times as much as
solar incidence and structural load, which means that cooling load
is largely made up of internally-generated heat.

3. As the results of the simulation on the yearly energy-saving effect
of the Economizer Cycle System, the amount of monthly saved energy
of October, November, March, April and May was respectively about
13,881 KWh, 10,893KWh, 9,070KkWh, 16,233KWh and 8,531KWh. April
proved to be the most effective month and took up about 28% of

total amount of saved energy.
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4, As the results of the simulation on the existence and nonexistence
of the Fconomizer Cycle System, the cooling load of the model
building with and without the Economizer Cycle System was
respectively 720,058KWh and 779, 676KWh, The amount of saved energy
through the Eccnomizer Cycle System was 58, 770KWh which took up
about 8.3% of total cooling energy.

5. Under the various conditions of the internally-generated heat such
as 100%(832,630KkWh), 80%(693,171KWh} and 60%(508, 733K¥h), the
cooling load of the model building was respectively 61,837KWh,
58,157 KWh and 47, 560KWh and the saving effect of each case was 9.2
%, 9.2% and 10.3%. Thus the less the internal heat is, the more
the energy saving effect is,

6. According to the setting temperature of incoming air, in case of
below 12C, below 15T, below 18T, below 21°C, below 24C and below
27T, the amount of saved evergy was respectively 575KWh, 13, 869KWh,
59,617 KWh, 21,978KWh and -211,300KWh and the saving effect was 0.1
%, 2%. 8.3%, 8.3%, 3% and negative effect. Thus the setting
temperature of about 18C~21TC is recommended in the Economizer

Cycle System,
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