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Abstract

In this reseorch, soflwore is developed

os q tool for design ond instollotion optimizo-

tion in the oir-conditioning system, Split type

oir-conditioning system, Woter cooled wqter

chil led oir-conditioning system ond Air cooled

woter chil led oir-conditioning system cre used

for this study.

In order to onolyze ond optimize the

oir conditioning system. two significont foc-

tors, energy scving ond economic worthiness

qre considered. Energy soving is colculoted

from electricity used bose on the E,l,T. ston-

dord 200.l-45, Economic worthiness is colcr,

loted from electricity chorge of the oir-condr-

tioning system. Colculotion of electricity chorge

ore divided into three cotegories, usuol rote,

time of doy rote (TOD) ond time of use rote

(TOU). Economic worthiness is considered by

using three porometers. instollotion expense,

mointenonce expense ond operoting expense.

Furihermore, three economic criterio, poybock

period, net present volue ond internol rote of

return qre olso considered,

Eoch of the oir-conditioning system hos

the voriety of energy consumption ond eco-

nomic worthiness. For exomple , split type oir-

conditioning system spends the most energy

consumption but hqve low mointenqnce cost

while woter cooled woter chil led oir-condition

system spends less energy consumption but

hove higher mointenonce cost. For conve-

nience in comporison, tronsferring of oll po-

rqmeier into currency vqlue qnd optimum oir-

condition system should sotisfy two most sig-

nificont criterio, internol rote of return qnd

poybock period,
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Y ,  = [ ( X , + X r + X . ) x Q o  x \ r ) l  x T o n s  ( l )

rilo v, fin nr:1#hl{rri'lnrnx$.rsilu (kw)

x, fia nr:1t"h{flrvalr}?rltfirdl{snt

4 fiu nr:l{ll{flrtolRoutnutryof

L o'o nr:l#biflrlnlErrhir:rnof

q, 6n nr:l#lvhh:;:llrJ{tornrRttltlttunettu

kWTon

L*, fin rilofr{usito{nr:,fiurndo{rlo'l

rnirtrJirnrnrg

Tons 6n '$ru rlsiunrrlrfiutolrn{o 'rrJil |0'ln 1fi

2.2 t Yu1-trl fl o 1 fl ''l Fl [tu u ? Y 1l u li1
t V V
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(Air Cooled Woler Chiller Air-Condilioning

System)
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o l n't Fl ull1l? ;II vir rir rfl uei1un a 1{? v1lI El

nr':rt]Soufirsornl Ff
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Y, = [(X," + X2o) x'Ionsl+(Xr"+ao) x Tons2 i2y

Tnrrrfi x,, = [ 8., x L", I

X r " =  [ E u . x L o .  I

X- . ,u = [Eu.xLo.  I

X , , o  -  [ E o " x L * J

6o nr:Wt{fllrionuonuottu x (kw)

6o nn:runrrldt{firtol cbilled water P,mp

6o nn:runrrl#b{flrto.: Air cooled water

6o na:unrr1{1ilflito.r rro coil unit

6o nnrrtnrrlildrlrto.r Air Handliag unit

6o nr:1{'h{fl1 chilled waterPump (kwlron)

fio r:Joirdudrornr:r6umdolx0.t chilled water

Ptuup

E^" fio nr:1{t{flr:g:Jilrlmrurfiil:slronrrliou

dro ornrn (kwron)

l^" 6o riloir{udtomrrt6urnfoltlso,ndoorirn:u-

6u: curonluloudroornrrt

E 
" 

fiu nirl{t{flr ru" coil unit &wron)

k. 6u nJsirdudtulnr:tfiutn$olto.t Fan coil unit

n^" 6o nulft{flr Air uandlitrg uuit (kWTon)

L^r, 6o nJoir*urilosnr:tdutndolto.t Air Handiins

Unit

tonsl 6o {ru'tu fiunruriulo.rrndolrirrirrfr I

ronsz fi o { ru'lu riunrudu to.l Ai. ttaodliog uoit &

Fan Coil Unit

(3)

(4)

(5)

(6)

-l-

I
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nto Y2

Xt.

x"

Chiller
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x{n
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System)
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x{a''lu't?fi tfl €lutuua}Jnrt LFr nr{u

Y, = [(X,, + Xr+ 4+ X.)x Tons2l + (4!+ XJ xTons22l (7)

Inufi x,o =

Xro =

x". =

Xo. =

X r =

X . =

I E., x Lol

[ \ . x \ . 1

I E " x \ " 1

I E * x L *  I

I E"o, x L*, J

IE " r xL " r l

(8)

(e)

(10)

(l 1)

o2)
(13)

lfla v 6o nr:"1ff1v'hlr#rvrreno{?rLri (kw)
3

x 6o r.Ja?'rilnr?"lff1v,lflrror chitted wo-
t b

ter Pump

x 6o r.Ja?1:Jnr?"lfrIv' lr i l rror woter
2l)

Cooled Woter Chil ler

x 6o raerrnm"lfflv'lflrcra.i Fon coil Unit
3b

x 6o zuamrnm"lfftl4rilrro.r Air Hondting

Unit

x 6a na:':rnrr"[filvr]rilr"ro.r condenser
5

Woter Pump

x 6o na:r:.:nr:"[ffh"]rlrror cooting Tower
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