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ABSTRACT 

The aim of this study is to adjust the control processes of water cooled water chiller air 

conditioning system in case of low arnb~ent temperature. The electricity consumption b e f o ~  and 

after adjusted running time, chilled water set points and current limit set points are investigated. 

The ambient temperature is used as set point to adjust the control processes. The energy 

analyses are considered in electricity consumption IkWh) and peak demand (kW) of system. In 

addition, the electrical cost of system are investigated and analyzed by using Time of Use (TOW) 

Tariff. 

The results of This study found that the adjustment processes can reduce the energy 

consumption and peak dcmand about 2 - 3 % and 0.5 - 1 %, respectively. In the part of electrical 

expense, this technique showed the saving of4  - 5 % or 10,000 baht per week, approximately. 

Keywords: Adjustment process control /Low ambient temperature / Energy saving 

DPU



DPU



o 1 r n t u ~ l ~ ~ u ~ 5 n u r n ~ 1 1 ~ ~ 1 ~ 0 ~  ~ndwa"~~3ubd 4 iau3n'n 1Wmr i ~ u i d r ~ ~  n614 
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- m:os ~ ~ u o ~ r n r n m u ~ ~ u ~ i ~ d i ~ ~ u ~ ~ w  na19~~fl18flai%1~0uiaerd1 (Water 

Cooled Water Chiller Air-Conditioning System) (UUlR 300 TON 2 10 kW !I'W?U 3 
d mfoa ~Y~14~1ud7ann~ji1n1ruoaoirnsiun: 2 inso.rdiroanroi~iinm~o~rd 

B 
qnGu 1 [mas 
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B - m r o t ~ i P ~ i a s u i u n ~ l u ~ ~ u  (Condenser Water Pump) UUIPI 30 kW ~ U ? U  3 
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LFI309 

a 
- M F I ~ ~ I ! ~  (Cooling Tower) Uuln 500 TON b l ~ ? ~  3 Lflf09 

- m$o.rd~nu~du (Air Handling Unit) V U l R  15 TON 6 1 ~ 3 ~  24 L R ~ D P  L!I):UU 1. 10 

TON d7uaw 8 rflfos 
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1n'mrri1n~1uPuuud~uua(01~~~3'~10 a 1 a n . r ~ ~ ~ u r n s ~ o l ~ ~ ~ 1 1 ~ 1 ~ ~ a i ~ 1 ~ ~ ~ ~ ~  
a d 

(Isothermal and Isobaric Process) ~ ~ ~ S ~ I ~ ? I U ~ ~ U M O Q O P I ~ A ~ ~ O ~ ~ ~ I ~ U P Z ~ " O ~  
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(Compressor) 
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w 
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I )  m$a(diu~~n~~tluunufidaod 

m t o s ~ ~ u o ~ m ~ i ~ u u d ~ 1 u ~ f n I L u n o o n ~ ~ L f i  2 piw hl;& 2.2 ?in 

Annn"ori?uin~mu1uw*09~~nd1bLdu~B~u~~m (Fan Coil Unit) 1]5&n0~h?J ;a{ 
d I w'mnu % i l d ~ r l n o i  ~uoRn~iu6uiuuanlw~n~o~oin1~ d ~ u ~ n o ~ f f o d ? u n s y  

~ ~ I ~ ~ ~ ~ ~ B ~ A ~ u ~ ~ I R ~ u ~ R u % ~ ~ u P R  (Condensing unit) $.11)5~f?€I~!d;'J~ 

nourn3 n n o i  G n u  nou~sluiwoi 1 1 ~ ~ n i m & m z q l l n r & a ~ ~ 1 ~ 1 ~ 1 ~ 4 ; i i ~ i u  
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tlvu $0 L ~ ~ O ~ I J U B I ~ ~ ~ ~ U U I E Y  u i i i ' i t ~ u a i a u n ~ i ~ ~ : ~  i u ~ a ~ % ~ ~ o p d ~ a ~ ~ i  
d 

(Water Cooled Water Chiller Air-Conditioning System) 1 i a ~ 6 f l ~  w Sd'fIJ~Ifllff LAUY 
Y d  

s~uui i i1~u~adaunn1~~~1~~unaiu~0 w &3t~~lfi1ff  (Air Cooled Water ChilIer Air- 

Conditioning System) D I ~ ~ ~ ~ L ~ ~ ~ ~ Y ~ ~ I ~ ~ & W ~ ~ ( I U ~ Y ( ~ I V D I I S : Y U ~ ~ V O ~ ~ I ~ ~  

~ u i 1 d o ~ ~ ~ ~ ~ 1 m ~ i i ~ ' ~ 1 ~ ~ ' i 1 ' ~ 1 f ; i i f 1 ~ d ~ d ~ a ~ n ~ ~ ~ ~ ~ ' i l 1 ~ n a 1 ~ ~ ~ ~ ~ a ~ ~ 1  iQn 

mrlh&.riulvldiq~~do~a~n~pdnrdd.r:nourruuwaiud.rrmn$iin~rl l  
4 * wk.nu14~7 tdu nowsiain-mio.rriql;yi~:uiuna~u5*ou 63udiu 

riiwiuin:o(diuoimniLuur ruuviin~~ui~ukaunaiq~u maim 

1Lunoon!6du 2 d3-u go 4 9  

d A 1 u d a l d u w s L u ~ ~ i n a ~ u ~ ~ u ~ ~ ~ 4 n o ' u ~ w ~ ~ ~ ~ ~ ~ ~ p d n ~ s ~ u ~ n d a u ~ i ~ ~ i r n a ~ u ~ u u ~ ~  

w a ' c ~ i u ~ l l l u n o u i r r . r ~ ~ a a i a ~ ~ f i u w i i ~ ~ i ~ Y d i l ~  ~ I U I ~ O I I ~ J U U I R U ~ ~  

~ ~ ~ o ~ d ~ ~ o ~ m ~ ~ 4 ; ~ 1 ~ ] ~ n ' ~ l m ~ n 0 u ~ ~ ~ ~ ( ~ ~ ~ 5 " ~ ~ ~ 1 ~ 1 ~ ~  2.1 
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1. uuugnqu (Reciprocating) 

2. tluuatfira ( S C T O ~ )  

3. tl¶JIJh~l$ (Rotary) 

U U ~ ~ K U ~ ~ I ~ ~ ~ U ~ ~ U ~ ~ ~ % J I ~  

3 - 200 & d n 3 l ~ ~ h  

15 - 60 fiunaixll8w 

50 - 1300 ~uf la lu l~u 

4. uuuar 4i~~U4w~~Uu"nt319 (Centrifugal) 
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- ri?us-uus~uiun?infou ijd?ullsrfioudiGyI~~~~i ~OULRULIDI (Condenser) 
B B 
~ ~ ~ I M W " I ~ ~ ~ Y ~ ~ ~ ~ ~ % J ~ O U ~ O ~ ~ I ~ ~ ~ ~ ~ I % J I ~ W ' I ' L ~ ~ $ I ~ ~ ~ ~ ; ~ I ~ ~ I X I ~ ~  % ~ U ~ T T : Y I U  

n~iu;bu~iuirnri17Fi 2 ?$#D m s r ~ u 1 u n ~ ~ u i o u ~ i ~ ~ ~ 1 ~ 1 a ~ n 1 ~ ~ ~ ~ ~ 1 ~ n a 1 u 5 * ~ u  

Xauoinw 

Y 

n~aa~uiuna~pl~ou%;auGi 
d &  J 

nir~rvtun?iufouhv$idii~ub~iipdn~cu~wuuu~ursuul&Ld 
B * 

m f ~ q ~ u &  (Water Pump) H ~ Z N O W ~ J I  (Cooling T a m )  { q 2 ~ d  2.3 d i ~ % J n i r  

A y A ,  * =iwu u o c ~ ~ s e ~ ~ u ~ ~ o r r i ~ ~ ~ ~ ~ ~ ~ f i ~ ~ ~ ~ ~ m ~ ~ ~ i ~ ~ i ~ d ' u t ~ o ~ a u ~ ~ f i ~ ~ s ~ u ~ u ~ ~ ~ ~  

tau T R ~ ~ I ~ ~ ~ ~ ~ I ~ ~ ~ ~ Q I ~ ~ ~ ~ ~ I R ~ ~ ; u L " ~ u D ~ ~ ~ ~ ~ ~ G ~ ~ ~ ~ L U ~ ~  35-38 OC (95- 
B * 

loo OF) Q&li . r ld~guiun~~ur~udno~~l j~  D U B N W P ~ ~ 7 R F I A - 1 d 5 1 U 1 8 1  30-33 oc 

(85-90 OF) k p n d a n & ~ ~ C f n ~ ~ ~ ~ ~ b ~ 8 ~ ~ d c ~ y ~ ~ ~ ~ f  ~ P J I P ~ F I ~ ~ U ~ O M ~ O ~ ~  

d o q u r j ; u u u n a u t i ~  (centrifugal Pump) I R U ~ U I ~ ~ ~ L ~ ~ O D ~ ~ ~ U ~ B ~ ~ T Z I S ~ W  

B ltfbifi IA3DPgY~l11Uu~DU~i9bL11'IILiU39dOPd (Horizontal) LLLl~~~O.IqU~lILUUnOU 

1d311Uu~u& (Vertical) I ~ o P ( ~ I ~ ~ ~ ~ o ~ ~ Y ~ ~ ~ ~ ~ ~ ~ I ' ~ ~ I u w ~ ~ D ~ ~ ' ~ u v o ~ ~ ~ ~ ~ Y ~ I  
B 

nqiu8u ~ ~ o n ~ ~ ~ n ~ ~ ~ n l u r n ~ ~ o i ~ f i l l i  m s o s n u ~ i d l ~ l u d a u r ~ e r ~ i ~ ~ a ~ u ~ 8 u  
i d ringoliuni~ mr o ~ ~ u ~ 1 ~ 8 u u n r a r o ~ ~ u d 1 1 ~ ~ i e l n a i % ~ ~ o u  
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a * v d  
- newtJ~ (Cooling TOW) ~ ~ ~ ~ d n ~ ( u n m ~ ~ ~ v l ~ ~ n n ~ p l ~ u u ~ ~ a i u ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~  

9 '? A d  
~ ~ i u m r n n T ~ u o ~ d ~ u l u f i ~ ~ ~ ~ ~ ~ u n a ~ % ~ ~ o p d  41lnu1nuqoln~u^qqlXpaw~ijna 

A 
h a  ~ ~ ~ Q I ~ ~ ~ I ~ ~ C ~ I ~ H Q H ~ ~ ~ ~ U ~ ~ P I ' U ~ ~ ~ I ~ ~ ~ U I ~ P ~ ~ Q ~ ~ U ~ O P J ~ ~  2 Jrann 

a "  v 4 
n"o now~ i i~d~~mwrukau~woi f i ~n~na~ (a 'wn~~n"u~~  (counter FIOW) ~iarnowaii 

Y 

d s ~ m n r i R n u ~ ~ o ~ r n a ' ~ n a ~ w ~ ~ u ~ w n " L I d ~  (cross  low) 
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di!ddihxp 

r i ~ ~ ~ ~ i i i ~ ~ ~ u ~ t i a ~ i ~ o u  i a d ~ i i i n i ~ f ~ u n ~  70 uosri1n31uio.r 

w&!dh (Demand Charge) dgaqn~urou 12 d~oudd~uul 
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~151412.3 tYmmii!r(A~uYo 3.2 ~ ~ ~ ~ 1 ~ ~ 3 9 1 1 ~ 1 ~ 0 ~ ~ 1 3  7; (~irne of Use Tariff, TOU Tariff) 

1. On Peak : A1~109.00-22.00 U. ? U ~ U M ~  - %.lyfli 
d w 

2* Off Peak : nni  22.00-09.00 u. %dtu'uns - ?uqni 

: !?a1 00.00-24.00 U. ?~kf'fli - T u D ~ ~ ~ R ~  1 6 t l ~ ~ ~ ~ ~ ~ ~ l . l l f i l 3 ~ 1 % 1 d f l ~  

('lu'r ~uiuy~a~mru) 

~ ~ I A A > A > ~ ~  
di lv l~~X i~n lu t tdn - i$ou  $ e q ~ r i d i n i i t ~ u n z  70 unsriinmtlhc 

wi%"ldl (Demand Charge) iq.rqn~u30u 12 t&~idluul  
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di~w~~aa~r~dnlmai 

~hn~~{14Iddidiiiw 11ao9"11dn IFID+ (Lagging) 6,lur ou~ffoulndli 
~ v l d 1 i i n ~ 1 u ~ o . r m s w ~ ~ 1 d d 1 ~ i ~ 0 n ~ ~ i a ~ u u  15 U I $ ~ ~ ; I ~ R  LUIOZRLBU ~ V A R  

m?uni~ioan:: 61.97 U O ~ ~ ? I U A O ~ ~ I S W ~ ~ . I I ~ ~ I L L O ~ G ~ I Q ~ U I M  15 ~ d a  

aali!tu kw tiX3 ~ ~ w i ~ ~ a u d a ~ u ~ ~ ~ ~ d ~ ~ e r ~ ~ ~ w i ~ a ~ % " ~ ~ d n ~ ~  I U ~ P I S I  ~ V A R  a: 

14.02 uin ~hn~urns0uni8u~udi~d~i1Pd~ou~8oPdfPd 6HMVn9 kVAR 6liZ.r 
* Y 

0.5 ~ V A R  ~ . r  k u d  0.5 ~ V A R  {UY rj nPn tau 1 WAR DPU



- n r l d u : n " o t 8 u n t A u r i i ~ d ~ i ~ i ~ ~ ~ u ~ ~ i ~ ~ ~ n " u  lu&~'nsif~un:: 70 uosciinnu 

AotmmihYdd~ (Demand Charge) i F l q ~ ~ ~ ~ ~ ~  12 i f f ~ U d d i U U 1 ~ ~  igfiiimr 
B 4 ~ u n ~ ~ u r i ~ ~ d ~ ~ h ~ ~ ~ ~ ~ f l d i a ~ d f ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  6uuiuu 2545 

- {14lrldilu5ms~ri~ldd140 3.2 o~n"e-rQir~r i iu i f l i~~iu~~~u iw"uoinrii?vld~ 

hiqn;~i?v 

m119d 2.4 h31i1!dChbo 4.1 ~~simaj~?st?aiuo~~u (Time of Day Tariff, TOD Tarif0 

1 * On Peak : b?S17 18.30-21.30 U. 9109qfl?~ 

2* Partial Peak : ~ 2 a I  08.00-18.30 U. ~~~ . l l ]n ju  ~ndln-nubiaamswa"9?d~1b~r(l~~i7~~ 

a~uqlnias On Peak 

3* Off Peak : Lam 21.30-08.00 U. V O ~ Y ~ ? U  Y ~ ? R ~ I P I ? I u & o ~ ~ ~ ~ ' I w ~ " ~ ! ~ ~ ~  

iiinai~l#~sm~ww'aldA~ 

naiu~oa~iawa"9Id41~iF;a~t~ou $8 n a i u i o s n ~ ~ w ~ ~ l d ~ ~ d u  kw 
kaiu 15 u ~ d i ~ c ~ n  lui?;l On Peak I U S O U L ~ D U  ~ ~ F I L $ ? ~ L ? ~ I  Pwial Peak i(IW1'. 
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daudliiuoinriwna~ on Peak ~ U S O U L ~ ~ D U  I R Y V D ~  kw nY11i84 0.5 kw iYn& 

idid 0.5 k~ 61~1 n'ndu 1 kW 

~~Iv~II~I~A 

rii~~bh61~n1uii~ia:1~0pd is.rYli61ni7foun: 70 usrri~nwuiod 

wthb'h% (Demand Charge) i q P q F i ~ ~ 5 0 ~  12 A Z O U ~ I U U I  

htwilae;sdnsmsi 

~1n~u{1fldhd~iw11ans"i~dn1~0$ (Lagging) -? I I~USOY~$DU~R@$ 

Ivld19nnun"oqmswa'91d~~711on~d~~~uu i s  U I ~ ~ ~ P ~ R  L ~ D R R I ~ U  ~ V A R  

mi?uni~fot~az 61.97 v o ~ n ~ ~ u n ~ o t r n r w k ~ s n l ~ ~ ~ ~ o n ~ d ~ ~ ~ u ~ u  i s  u6!dnqqfi d o  
5ndu kw ~ n w ~ ~ d ~ u ~ ~ n " u o ~ m " o ~ m ~ u ~ ~ ~ w ~ ~ a ~ ~ m ~ d n ~ ~ ~ ~  IW&ITI ~ V A R  a: 

14.02 YIM L ~ ~ w ? u ~ ~ ~ ~ u ~ ~ ~ ~ u ~ u ~ I I ~ ~ ~ I u ~ o P I I ~ Q u ~ M  I B Y V ~ ~  kVAR K11d84 
Y I r  

0.5 WAR { n ~  64:.llid 0.5 WAR &W ~ P R ~ ~ I Y  I 

mmd 2.5 6mnd1!d=d1 h 4 . 2  ~ n ~ i a i u r i ? ~ i ? r n u n ~ n 1 5 ~ 4  (~ i rne  of u s e  Tariff, TOU Tariffl 

1 * On Peak : l3m 09.00-22.00 U. ?utu~Sd - TUqfi; 

2* Off Peak : l?m 22.00-09.00 U. T U ~ U ~ ;  - juqnf 

: 13m 00.00-24.00 u. %mmi - . i u o i n ' ~ d  ~ m a z T u ~ q n n m m r n ~ ~ ~ n I n ~  

(Ilis~u~uqnmiau) 
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dimaiuX~~m~wa"1d~i 

n a i x l ~ o a n ~ s w ~ ~ i s d d i t r i n z ~ ~ o u  Zo na~uXosniswiTqldA~iSld kw 

iaiu 15 U - I R ~ % J ~ $ I  lu+?q On Peak !UIOUA~~BU IIIYVO~ kW K71i& 0.5 kW 
Y Y  

ib34 risald 0.5 kw did W P I I ~ U  I kw 

a'l~dfildxp 

i i ' Iddihxp~uu~in~~#ou n'~.i~ridmiis"oun- 70 u o ~ r i ~ n ~ ~ u i t i ~  

w k lddl (Demand Charge) d q 4 q ~ ~ ~ ~ ~ ~  12 A A O U ~ A I U U ~  

d~sw~~ass"~sdwtwai 

d , n ~ ~ f ~ # ~ d d ~ d ~ l w ~ b a ~ < b L d w ~ ~ o ~  (Lagging) ~?I~USOY!&IU~R~$% 

~ r l 4 ~ ~ n ~ 1 u d o s r n s w ~ ~ ~ ~ 4 1 4 1 ~ 0 n ~ d ~ ~ d u  is uiiirlqqn lu'on'ndu ~ V A R  

~iiuna~Sounz 61.97 u a s n ? ~ u ~ o ~ r n ~ w f i ~ ~ ~ I L L o n ~ ~ i w i a ~ u  1 5  u ~ + q ~  Ado 

Z R ~ ~ U  k W  6~83 A Q ~ ~ ~ ~ ~ W ~ ~ ~ ~ ~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ L W I ~ ~ D ~ A L ~ ~ I ~ O ~ " I M ~ F I ~ I  kVAR RZ 

14.02 UIM [ ~ I H ~ U ~ ~ ~ ~ ~ U ~ A ~ Y ~ U ~ I ~ ~ ~ ~ I U ~ O ' L ~ I ~ D P ~ ~ U  I ~ Y V Q . ~  ~ V A R  K i Y i B q  
Y Y  

0.s kvm ulnn's Gskai 0.5 ~ V A R  {UY d ~ R I S U  I ~ V A R  

wal lubHq 
B v - {1$~d~~do~1u6ms?di!dd1~~ 4.1 (TOD Rate IAU) V ~ ~ V M ~ ~ ~ ~ B U I Z O U  

qmnu 2543 oa~nb~~i~~lu~mplsir i~~dd~su"~ 4.1 (TOD ~ s r i f f  lnu') 
- $lf idd1Ao{l~t~~id~1d41du*0 4.2 (TOU Rate LSU) & ! ~ ~ Y I ~ ~ T ~ O U ~ ~ B U  

qmnu 2543 osgn~m~#iodlu~~nri11ddiCa 4.2 (TOU ~ a r i f f   IN*^) 
d 

- @ 4 7 v 1 4 1 ~ 1 u l ~ i d i ; n a ~ ' u ~ ~ ~ n i ~ w a ' ~ ~ ~ u ~ ~ ~ t l  1s uGiarsqn&iid I ,000 kw uu 

I d  n?odd?u~orrn~14wri(1~1~~dfl~~ndu 3 in'orr i5uni.i zso,ooo nrj?arisliiou 

n'jttdrn~ou~alnu 2543 I ~ u ~ u ~ U ~ I I  Q ~ ~ ~ ~ & Q ~ ~ u ~ ~ s I ( ~ ~ " I ~ ~ I ~ o  4.2 IUL~OUKR~IJ 
* a  

rln'tolnlffoudinkqbntosa'wq rou liih 1ui?s$k w " l ~ a ' ~ ~ i s ~ n ~ o ~ a " n ~  mu 
oy Ta~IN'~~lri11dhniu~m~iQo 3.1  YdTiau 
- ~14ld41lu~~nri~Yd4't4~14.1 mu 1~o~#onl+651ci11dd14~1 4.2 78 KRU 

oziosiio"sna~udsr ~ ~ ~ ~ ' Y ~ I ~ ~ ~ ~ ~ ~ I u R ~ M ~ ~ ~ ~ B w A ~ ~ ~ o ~ X D ~ ~ I ~ ~ ~ I ~ ~ ~  0 9 a " ~ q  
Y Y  

TOU G~Gw1n~$onl4iia*aozna's~1P11#~ms 11iu?mlajl& L L ~ ~ I ~ D X I I O Z ! ~ ~ ~ ~  
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bio~rnr w&.nu!ddi~~iu~u is u16iit~a~n6~ni1i,ooo kw iinziidiu~olm~l4 

!vld~Yljm%.~ 250,000 nrj~uint#oudniu usna1noriina1udio9n1f wK9 ~v ld~sdu 

Iu 15 u ~ d d ~ s ~ n d i n i ~  30 n'TnimPia'ndo6ul$ui~n~ 12 in'su n'ioltiiims 

rd~uu~sdn~sr~nua~n1~141dd1 

- ~14~dhdii~?iubiotf i1' iw~qq1uiwdu I5 uiddacqnhinii 30 kw i i ~ p i o i i ~  

dIu~?rn 12 mhau l u ~ n " o u ~ ~ ! d a z ~ m ~ h o ~ l u e l ~ ~ ~ n w ~  2 niodrzmnd 6 &n~rii 
IddlBv*~ 6.1 6li3bldfl3; 

- ns~doz&o. rdunk~u~ i !d f l~~~~~~ubb~~zm&su lusmrifa'nun: 70 uowi~nnu 

6smsw n'4Ivld1 (Demand Charge) d q d q ~ ~ ~ l ~ ~  12 IZ;DU&IUUII~U InYSm5 

~un~f iur i iYdbhi~~an'~ni~aY d r i o u ~ u d 9 1 ~ 0  iYuu~uu 2545 

- f1#Yvlfl1luE~sidq!dd140 4.2 O E ~ ~ ~ ~ . ~ J I S L F ~ I U ? ~ ~ ~ I C I L # D P ~  ~Wd~~in~ii~dbh 

hIrl"&3;au 

o i n a s i d ~ ~ n o u u o ~ ~ n ~ i d ~ l d ~ i d n i ~ a u i ~ ~ ~ u m  ri1a~su~iiuun~iuXn~niffyE4 
w 4 9  ?~JI~" ' I"  (Demand Charge) iiTn$~udouG~qq.~ R ~ ~ O I R O I U ~ ~ Z ~ O U ~ ~ ~ W ~ I ~ I ~ O ' H W ~ I  

n?iu$~drnr wih!ddiq~qnn9% d i ' l ~ d i u ~ i u ~ d ~ i ~ ~ ~ ~ ~ a z ~ ~ ~ ' ~ ~ ~ ~ a ~ a ~ ~ d ~ # t o ~  
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1 ~ u ~ ~ 1 ~ 9 u r n s w ' a i r ~ i ~ d ~ a ~ i i ~ a i u X ~ ~ n ~ 5 ~ ~ ~ 1 d 4 i ~ ~ ~  ici~dunYs.r$in?w 

I ~ I ~ o ~ u d l ~ 1 ~ 3 d s : n ~ f ) ~ ~ ~ ~  (Load Factor) L ~ U ~ B U  ~ = d l ~ n ~ ~ ~ n n ~ 1 $ ~ ~ i 1 i ! i ~ 1 n n i 3 a " ~  

~ ~ i u n i i m u o u o t m ~ ~ ~ w ~ ~ ~ ~ ~ ~ ~ ~ i ~ n u i j i i ~ ~ i t i n n ~ ~ u ~ d  

LF i7n i h n l a ~ n o u f ~ a ~  

P , $0 W ~ ~ P ~ U Y Y I ~ ~ I U L ~ O U ~ U  (kwh) 

P m  n'o n ~ ~ u n " o ~ r n r w ~ ~ i d d ~ l u ~ ~ ~ u l i ' u  (kw) 
T. i i ~  ilU3UX~Uq~UL~BUiu (H~) 

n?iun"oqm% ti1&1d81qcqn (Peak demand) T~.I;U ~ S I ~ U I S ~ ~ O ~ ~ ~ U P ~ I ~ ~ ~ ~ O ~ I ~ ~ R ' % X  

- O " u ~ ~  2 'liwo 
1) D R ( I U ~ U ~ ~ ~ % @ ~ ~ ~ ~ V ~ ~ J  

2) n a m r l # ~ 1 u ~ u n l i ~ u w ~ ~ ~ 1 ~ 1 d ~ i a s  ~ W ~ B I ~ Y H U ~ B ~ ' ~ $ ~ U ? U  Peak demand 4 
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aadi~wubioarn~w~~!dd~g~qa (Peak Demand) ~1914 d.Id1:1~~id9011;?~~~~~1590lnm5 

nmdin?iuiowiaw kY ddiqqqa i;o4ihun;l4 d ~ ~ r n G ? o  
d 4 4 1  

I) ~ I ~ ~ ~ ~ I ~ ~ ~ ~ ~ ' ~ ~ ' ~ ~ W ~ I ~ ~ # W ~ " ~ ~ I M ~ ~ ~ I ~ ~ V U M ~ O X I ~ I ~ ~ ~ ~ ~ ~ O P I ~ ~ ~ R ~ ~  

o-iiiuii d ~ n ' i r i ? l l r z n o ~ 1 ~ w a ~ i d i ~ a ~ f i i 1 ~  r i i l v l~3 i~sdur iow iau~qd in~b i i~pd  i ~ ; s B ~ i ~ n  
2 

oimamuim ~ ~ ~ ~ ~ ~ ~ ' I ~ ~ ~ ~ ~ ~ O ' L I ~ H ~ R ~ ~ ~ ~ V ' I ~ ~ ~ ~ Q Z T ( ~ ~ I ~ O ~ R ~ I ~ ~ ~ ~ ~ ~ I ~ ~ ' ~ ~ I W ~ ~ ~ ~  
B 
a ~ o : r i i ~ ~ ~ u ~ u ~ u n i ~ w ~ m A i a ~ ~ n X a u  

2) ~71dd71U$7U$L8~61~3181$09n13~a"91dd (Demand Charge) i l R m  

3) d ~ ~ h k ~ i u ~ d E h q y ~ ~ e r ~ w w ~ o b ~ d n ~ i ~ a ~ ~ ~ t l ~ d ~ i a ~ ~ ~  

h ~ i i u n " o  fhihsiua?.I (Real Power) ~ W U ' ~ U $ P I I ~ U  w H?Q k W  I ~ ~ U ~ ~ I ~ ~ ~ I U ~ ~ U I T O  

idduuudns~~u~dn~aTd41Zd~9uwa"~~1w~dBu1n' iniu n ~ i u f a u  iindai1.1 ulinliikaiunn ! I 

iiaGnd-xuwuQado f i7~9 is ; lu t l i~n~d  (Reactive Power) ~ I I ~ ? U % P I I ~ ~  VAR  is kVAR ifiu 

r i ~ ~ ~ ~ i u d ~ m l n ~ 0 i d ~ u ' 1 - 1 i ~ ~ n ~ ~ 1 1 ~ ~ u w a ' ~ ~ i u ~ e l ~ ~ d i ~  I ~ ~ i ~ ~ n r d i ~ ~ d ~ d i o a i i d ~ u ~ ~ ~ u  

o i ~ n u ~ u i ~ r i l n F ; n  aiu n~~oiidnciin-mimoi i~q1+fii~qq~u~~i~n~dd~~1~au7uLiimin 

w n s ~ u v o . r r i i l i 9 d ~ u i ~ ~ o ~ 9 i a u d ~ t l n ~ ~  61iis.nudnn~ (Apparent Power) ~ J N ~ ~ ~ U ? G I ~ ! ? U  VA 

n?o ~ V A  a ~ u ~ ~ ~ ~ . n u d ~ ~ ~ r i ~ d 1 u ~ 1 ~ ~ ~ ~ u ~ d ~ i ~ 0 ~ d 1 ~ l X n " ~ ~ d n ~ m ~ d 4 1 ~ i ~  7 i~nziiuuin 

d 
~ i u a ? . r i o i i i k ~ i u  Jnnga iGuni i  ~ w ~ n e & ~ d n i n o i  (Power Factor) ~ ~ ~ ~ u ~ ~ ~ ~ v o ~ ~ ~ Y ~ ~ I u  

q d ~ T N " l d b h ~ ? ~ ~ ~ ~ ~ ~ ~ 9 l ~ ~ ~ ~ ~ n " ~ f l l 3 ~ 3 9 7 ~ ~ l ~ ~ ~ ~ ~ ~ ~ 9 f l 1 f  61a'991~?i18fl 

f l d a ~ n i ~ ~ d t d i u ~ i k ~ d d i ~ i i u ~ ~ n f ~ ~ o " n ~ ~ ~ ~ n ~ l d " d  (Synchronous Machines) bmz~ek~d6iimof 

ilk (Power Capacitor) t~il~Ud~Ui1OdiU~l&9iU~1LDfl~d1~6flLLW~9d1Ufi1a'9~d~i W ~ D  

g ~ n ~ o l " ~ d d ~ d n ' ~ ~ m 5 ~ ~ a ' ~ ? ~ ~ ~ n ~ d ~ &  mr gnifqn~iidd~mofii~a"ql J ~ T O ~ ~ ~ U R ~ I L ~ G L W  8; 

d 
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~ 1 ~ 3 1 ~ 1 ~ ~ 9 f 1 i ~ r ( ~ 4 ~ d ~ ~  (Demand Charge) ~ 1 ~ ~ 4 4 1 ~ ? 9 " 1 d l  (Energy Charge) I R W I % ~ ? U ~ ~  

m~n'n~~6~ian:~1d~m~~~id~1~11d9pd~~u~lld~il i ' ta u o n u i n a : i i w a ~ ~ ~ a Y ~ ~ ~ ~ ~ u ~  
J 

tn'mwarihli 6 1 ~ ~ % ~ ~ i n ~ s G ~ i ~ ~ ~ n " u 0 e l i ~ ~ 0 u n 0 m  iiu o1~r~~ei%"lu~nvu%us~um1dd1 

m%t6a.rhm?uw'<n (Over Voltage) I ~ U ~ U  
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I ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Q I P ~ s ~ I u I o ~ D I ~ I ~  

lub;1umr8nln n ~ ~ u t ~ u l d ~ u l u r n s l h ~ ~ ~ 1 1 ~ ~ n a 1 ~ ~ " ~ ~ 1 u ~ e l ~ ~ i i ~ ~ d i ~ % " ~ n 1 ~  
I na d 

d?ue~rn~luo~rn~ih~n~~u qln'ui iioq+~sma-ra' (2532) wu?i?~;o:rnuI~oiaunfidin~iu 
d B 

i a ~ n i s w ~ ~ ~ ~ u ~ ~ ~ ~ o ~ o ~ n i ~ ~ ~ ~ ~ i n ~ ~  36% l t ~ i ~ l w ~ d ~ ~ u Y ~ d i ~ ~ t i % ~ ~ u  I U D ~ ~ ~ S C Y  UL;Y 

n a ~ u r d u l u ~ d u o - r ~ i ~ ~ ~ ~ E ~ ~ ~ d ~ ~ a ' % ~ d p ~ d ~ ~ ~ ~ f ~ ~ ~ ~ n u ~ ~ o ~ t $ ~ f  o ~ i i w a i u ~ ~  iid 

484d tu"niimsi$uu~duuaah~7wui~riildiiun*iuw il'cnuluoimr nfinsaa;nniilflumsinmr 

& ? ~ ~ ~ 4 i . l s 9 ~ 8 6 1 4 ~ d 3 : ~ ~ ~ 6 ) 1 ~  3wud.r  i m ~ l u T d u a t i u  pnmw i y ~ i u i  YARnlnn~iulduW 

~ % ~ % U ~ ~ ~ ~ ~ ~ ~ U E ~ ~ ~ E ~ ~ ~ ~ P ~ I ~ U ~ ~ H ~ P ~ ~ ~ ~ I ~ ~ " L I D ~ ~ ~ ~ ~ U ~ T ~ ~ ~ ~ X I  ~ ~ ~ # f i ~ l l f i " f l $ f  9bif ULI'UUIR 380 

n~m~fIum5iln~ I I Q W I Z ~ ~ I ~  6 n 1 ~ ; u n a ~ u i d u 1 u ~ d ~ i ~ " u ~ d ~ 1 a ~ ~ ~ ~ b ~ ~  ikuu Full Starage tin: 

Demand Limited Storage 6 ~ n i s I + w ~ ~ ~ 1 ~ 1 3 " 1 4 i  ~¶J<l8~ff auf l l~~&w { ~ Q I W  !~~I%U~:UEI 

~~vo~rn~iviifiu 49.4% w n ~ m ~ 1 + w ; ~ & ~ i u ~ ~ 1 ~ i Y i ' ~ w u R v o 9 o ~ R ~ 5  ~ ~ ~ I O U B U O ~ ~ R + D ~ ~ I  

naiur8uiraiu~i 3.37 n ~ s l ~ w ~ ~ ~ ~ p d ~ d ~ i B F i ~ ~ u f i ~ ~ i ~ ~ ~ u ~ ~ ~ ~ ~ ~ ' ~ i i n a ~ ~ ~ ~ ~ u i i ~ ~ u  1.57 

kWlTON n ~ u ~ ~ ~ ~ i s % ~ a ~ u u ~ ~ ~ n a ~ u t ~ ~ d ~ ~ ~ a ~ c ~ i ~ ~ i i ~ ~ ~ ~ a ~ ~ ~ ~ ~ n ~ a n i ~ ~ ~ w d ~ ~ ~ ~ ~ ~ ~ ~  

qqmmnirns 4% ~ I U ~ ~ I Q ~ ~ ~ ~ ~ ~ H C R W & ~ I U ~ ~ J ~ I U Y ~ ~ ~ I ~ $ ~ ~ I U ~ I J ~ ~ U I ~ ~ ~ O S ~ I ~ W B R  

~ ~ ~ i ~ ~ ~ ~ 0 ~ 1 1 ~ u i i i 1 : ~ i ; ~ ~ ~ ~ ~ m n n ~ ~ ~ ~ ~ 7 0 1 u ~ a ~ ~ a a 1 ~ ~ 1 ~ 1 ~ ~ ~ ~ m r l ~ w ~ ~ ~ i ~ l d d i ~ 1  

~ w " o ~ ~ l n ~ ~ ~ ~ w ~ ~ o i ~ ~ ~ n a ~ % ~ ~ ~ ~ d w ~ ~ ~ ~ ~ ~ ~ u o i m ~ ~ n ~ u r i o ~ m ~ ~ u ~ ~ r t ~ n r l ~ ~ ~ u w ~ ~ ~ ~ ~ d i i  

m~14wn'~~iulrlhg( I ~ ~ ~ ~ ~ ~ ~ ~ ~ ' U ~ ~ : ~ ~ ~ ~ Q ' I U ~ O ~ ~ S ~ W ~ ~ ~ O I ~ I ~ ~ X ~ ~ ~ L L O J  

nihauo ~ n o ~ ~ ~ i l ~ n l o ~ i ~ ~ u a d ~ u ~ i ~ ~ ~ u i ~ ' ~ ~ ~ ~ ~ ~ ~ i ; ~ w a ' ~ ~  wlurn5$~n~1uiul~1~a*lu 
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n:l~un;tiiu6?i?n?uqo~qmn~~~~'114~ Bimetal d ~ r n r n s ~ o b h a ~ u B o ~ ~ ~ ~ w ~ ~ u ~ ~ a a i  6 mhou 
9 4 Iaasos~~uoirnanmw~nnivu~~~nf 04 12,500 shlihr lmei~+89di~81nlt10l~n~q1#91pd 3 TI 

, 4 7 , 5  7 A ~ U ~ R + ~ ~ Y ~ P ~ R B U  M ~ ~ I ~ ~ ~ ~ o ~ R ~ ~ w F ~ ~ s ~ ~ ? o ~ R u ~ ~ I ~ ~ ~ ~ I ~ s I : ~ L ~ ~ I I Y  I ~ U Y  n77 

d 
d . j ~ ~ h ~ a " . 1 9 1 ~  W U ~ I  % ; l ~ 1 5 ~ 1 ~ 9 ~ ~ ~ ~ b ~ ~ ~ 9 d ~ ~ 1 0 1 f l l f l ~ 1 ~ l 1 6 1 d 3 ~ ~ d ~ ~ a " 9 9 7 ~ ~ ' i l ~ 1 ~ 1 n ' f l  

13.6 kwh n70 14.59% ~ ? R ~ ~ U T ~ I ~ Y J ~ ~ ~ ~ ~ : M G R Y ~ E  336 ~ I M  ~ i n ~ u m ~ o ~ d ~ u o ~ r n ~ ~ i i o ~ ~  

msl+q'.nu 3 8 , 4  Y,  s n & ~ I ~ ~ ~ O ~ ~ . ~ % F I I T I I R I ~ ~ ~ ~ ] S ~ ~ ~ R W ~ " ~ ~ I U ~ ~ ~ L ~ ' I ~ ' P L  462.4 kwh 
Y 

182.4 kwh LLIIE 529.6 kwh n?n is.zs% 16.05% lm: 16.1 1% lud~uuo;rmrZnkiY~n?~qu 

q o l n g ~ d i i n ~ ~ u a z ~ ~ ~ 4 9 ~ i ~ ~  ~ d ~ ~ n h ~ l w f i - n ~ l # ? J n : :  750 kwh 11% 26% ~ntduri~lddi 
P ddr-nhlEIa: 1,770 u3n i m s r n r i i ~ ~ ? n l n l n s o c d i ~ o ? r n ~ d i ~ ~ o i y n ~ ~ ~ ~ 9 ~ ~ ~ 9 d u 1 a  

a, 4 94 I d  

A A U ? W R ~ ~ ~ ~ ~ ~ ~ ~ ~ W ~ ~ ~ ~ P ~ ~ P ~ U ~ % J ~ ~ W H ~ A I M ~ M ~ ~ ~ ~ ~ U ~ ~ U % ] ~ T R  3351W ieiloit$ 

(2543) ? ~ ~ n ~ i 1 ~ ~ ~ ~ n 1 ~ 8 1 a ~ ~ ~ ~ ~ ' ~ 1 ~ 1 m a 1 ~ 1 ~ ~ ~ ~ ~ n i u ~ ~ ~ u f ; i 1 ~ a 1 u i 8 ~ d ~ a u n a 1 ~ 1 1 ~ ~  uw ~ I F I  
d 

J.r i~un~,ui~i ,n~,~nn~a n ~ ~ l ~ w ~ ~ ; , , ~ u l u m r ~ ~ n a ~ ~ ~ ~ ~ ~ w * S d ~ ~ ~ ~ ~ m w q ~ q n ~ w o m a  
d e  2 d ~ ~ m m ~ m u l u o 1 m ~ ~ ~ ~ ~ ~ 0 ~ ~ 1 ~ l ~ u 3 ~ a m 9 n a ' 1 ~ e r ~ ~ u ~ 0 ~ ~ ~ ~ n 1 ' i d % ' ~ ~ 1 n 1 ~ ~ ~ 1 ~ l ~ ~  

~mud~nls~auszuudin~iuibu~~Huwi#il3ulrsdiuwk.nudiiuan'u ~lhYG~dil l lrt~nru 
d r  4 m s i 1 n s 1 - d n u 3 ~ 0 ~ : : n i ~ ~ 1 . n ~ ~ ~ ~ q d n ~ ( ~ ~ 1 ~ n i 5 ~ m 5 1 ~ n n a i u l % ~ ~ ~ ~ 1 z n u n ' u ~ n a ~  

113:~nnhu o m  w o m r l n w m u ~ s n ~ ~ ~ ~ ~ ~ M ' ~ i ; ~ ~ d ~ ~ ' ~ ~ u i ~ ~ d n a d I ~ ~ ~ ' ~ ~ d ~ ~  D'.~~IFTIR; 

rnu~:fluriu~nn~ds:~nwlwd~~ 1w"~rn~9a"~&~1uori i~~nl~~dw3~11~ 

idms k m s ~ ~ u w k ; n u $ u o ~ ~ ~ s ~ u n ~ r d i i u ' . r ~ ~ ~ a ~ $ d ~ u ~ l # l u m r d ~ n ~ ~ ~ ~  

o ~ r n ~ ~ ~ u ~ d u h ~ n u  qnluqn: ~w'ondosqfuz (2544) 1 ~ ~ i r n ~ ~ n l n ~ ~ o t n 1 5 w " w w i ~ ~ d i  

Cooling Load Temperature Difference (CLTD) IAA:;I Solar Cooling Load (SCL) 4 1 ~  

~ I ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ? I U L ~ ~ U ~ ~ ~ I ~ I ~ ~ ~ G ~ ~ ~ P ~ I U ~ ~ ~ I M W ~ ~ ~ ~ ~ J L I ~ ~ ~ ~ ~ O ~ I D ~ ~ I ~ ~ ~ ~ ~ I ~  

o ~ n ~ n ~ d ~ u u ~ + ~ u n ~ s z a n n ~ n u  w ~ o u ~ ~ i n v i 1 ~ o ~ n ~ u ' o i m ~ . d i w i ~ n 1 5 o s n l ~ u u u o . r  

nl~~nnuwiunsInulb;Rdil?'nacls~~n"o 4 a u a O i i n ~ r n ~ n o n ~ ~ ~ ~ 6 ~ ~ ~ i ; ~ n ~ ~ ~ ? ~ r n 5  
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d u  1 ~ a ~ r o n o ~ n ~ ~ ~ ~ l n ~ ~ ~ ~ n ~ ~ u f i n ~ ~ ~ ~ ~ ~ i ~ X ~ ~ u n ~ ~ ~ ~ ~ d ~ ~ u ~ n ~ ~ ~  0.4% ~ ~ n z l i ~ q n q ~ ~ ~ i m n  

n o n u u u d r i n ~ ~ " a n ~ ~ n e r ~ ~ n 1 ~ w " 0 1 ' ~ m 1 0 1 n ~ 1 s ' ~ ~ ' ~ a % 1 1 1 ~ ~ ~ 1 w " ~ 9 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ 1 ~ ~ d 1 d 1 ~  0.4% 

o 1 n ~ u 9 a l ~ d 1 m s i i ~ ~ ~ 0 n ~ ~ 4 0 ~ a ~ i 0 1 n 1 ~ ~ ~ ~ ~ 0 u 4 e , ~  n ~ ~ i ~ u ~ d ~ ~ ~ n r % ~ b w " o ~ i u a ~ n ~ ~ ~  

r n s i i n ~ ~ u ~ i u u o g u ~ i ~ a d ~ u ~ ~  ~ ~ F I " ~ i i w a u i ~ ~ ~ u u ~ i u u ~ p d  warns i~n i~ono:~~y~~u*oya  

r J ~ s ~ m m i u u d ~ ~ ~ ~ n ' n l a " 0 n ' % ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ P ~ ~ ~ ~ o 8 n ~ ~ ~ f l n ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ 6 ~ ~ ~ q ~ i ~ ~ ~ ~ d  

v 0.4% L ~ ~ E ~ ~ I A P ~ U U B J G D ~  o ~ ~ o I ~ I H ~ P ~ ~ ~ ~ o w ~ ~ o ~ I ~ u ~ w ~ o ~  n i l 4  oinifu$q~iiiinum 
d 1 

oimrh~wiAo:8nuiuuln 1 ~ u r i n v o l ~ u o s n " o s ~ 1 ~ n ~ ~ 0 ~ n 1 ~ l ~ o 1 n 1 ~ ~ u 0 ~ ~ ~ ~ ~ u l u ~ 1 ~  
I Y I r?un'uun.r~l lds~i lmfi~~qn'u~db~m~a n'o iiillnd.r~n'dussdss a'nqiwu ins.rnr~~wu'.r 

mulu diu~mqdnr&G~~mn~~erlu 1ns.rrrhqiu:un~o.l ~vlniia'ioni im~iinvm-thlwa~u dl98 

i j d , , d ~ ~ n ; , , m z i i m n i i a ~ u ~ ~ m i u ~ a ~ i ~ l f i w i ~ d i  192 {o.r oiniui~mrwwil so l a  

Weighting Factors 'Pi1 Conduction Weighting Factors ~ J D ~ ~ ~ ~ L ~ ~ A Z ~ D ~ # X J ~ ¶ . ~  bbn9~ l k n ~ l h  

riiAln'ldrnrimeu~a"~~ ~ i 1 m ~ n i a ~ ~ ? a 1 ~ ~ u ~ d f 1 b f l ~ ~ 1 ~ w " ~ ~ 1 ~ d 1 d u % 1 1 ~ 9 ~ 7 1 b ~ % ~ w ~ ~  ciin~s 
* A  

n ~ a ~ ~ a a i ~ s ~ u n i w v o n ~ ~ n ~ ~ w ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ a " ~ ~ ~ u n a i u ~ ~ u  

e r j i ~ ~ ~ ~ ~ ~ u ~ i ~ i ~ ~ ~ ~ u ~ ~ n i  JLLY'L I~R nYidmsi9nlnn~aotnlfi3J'Z1~8a w u i ~  
m u 1 s n d ~ u n n d 1 9 ~ d ~ u k ~ ~ a ' ~ ~ 1 ~ d ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ u ~ ~ ~ ~ ~  n"nii?%mr~unui-h-u~oz5'pI 

~ ~ ~ w ' o ~ r o n ~ d u u u a ~ ~ ~ ~ ~ d n ~ ~ a ~ ~ ~ ~ ~ u ~ ~ % ' n d ~ a ' ~ ~ ~ ~ d d ~ ~ d  

DPU



~umrdnlnn~no~d~~!di iuu' i"amsn?u~urnsi i i .s iuuo~in~o~d~ua~rn~~~uu 

5ZUlJfil~ll"uuk?l.4 naldf EUlUR31 %JfOPd83U& (Water Cooled Water Chiller Air-conditioning 

System) I U J ? . ~ ~ € M ~ ~ S I I ? R X O U ~ I  i j z l ~ n z ~ i j ~ m n l ~ d n ~ l n ~ a 0 4 n ' 9 t :  

1) 4nv14oynrnr94~1uoin~i do 

- 37mrn-~u~umr d ~ ~ i u u o ~ ~ n $ o . r d ~ u l n r n ~  

- boynrnslhkuu!vlfli 

- +lu~uk' lutuos@4~1~1u~in1~ 
0 .4  1 - l o o u w  ars~nn~awufiuni%l4wa'9~1~ 

2) ~ n l n i i n i r d ~ ~ ~ d d ~ ~ ~ ~ n ~ ~ ~ ~ ' ~ ~ 1 ~ n i ~ ~ i ~ i ~ d ~ ~ ~ 1 n ~ 0 ~ d i u ~ 1 n i ~  

3) d i r n r ~ ~ ~ ~ u ~ o  amrl4wk.nuYdCli~i~~iis~~~inntlo~iliu~dduu34rnr 

diur~uun~uqumsd~~iu~nluG7 (Building Automatic System, BAS) ila:i?imrih?hht/~ 
Y 

n I s r C ~ i w ' l n u i j s ~ o n ~ ~ T i ~ w n i ~ ~ ~ d w " n ~ ~ ~ w ~ ~ i  

I)  dimrflu~"n4~~nmrl4wks1u?vl81uoa1nf O ~ ~ F ' L ~ O I ~ I H I I ~ : $  ngolntJu' 

rnuuonhunouw"~moii1~d~~ufl~auq81n1~~i~1~o'~~u1J'~ 

2) dirnrGun"nb~nmrl4w k ~ i u ? v l d ~ A ~ u ~ i ~ i ~ Y ' u M " n ~ ~ ~ ~ ~ ~ ~ % ~ u w " S ~ n ~ f l d d i  

f19:$71'Pd 

DPU



B 
Building Automatic System flol:~~n?~quma d 1 4 1 ~ ~ ~ 4 i n ' i  o~o'nsi~a:qfln~d 

W B  dr:nouo~rnri~~~~~u'~o'~luun ~ P I I U I ~ # ~ ~ I I ~  I P I U L ~ ~ L ~ ~ U ~ U  i1.1 IUIAIIII~I~~~AUU 

d1ummou43mor' lbu m . r ~ ~ ~ ~ d u n ~ r n ~ u ~ ~ n ~ a i ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ n ~ ~ n l n ~ d d ~ ~ n ~ ~ l  

alml ~ ~ ~ I ~ ' ~ ~ ~ ~ R R ~ ~ E ~ M ~ ~ ~ W ~ I ~ ~ I J I U ~ I ~ ~ ~ O ~ A $ L ~ O ~ ~ ' ~ S ~ U ~ L P I ' L ~ ~ ~ ~ Y O I ~ ~ I ~  iflu6iu DPU



2) 1 f l ~ o . r ~ f l d l w ~ 4 4 l u l d ~ l  

~ ~ u r n ~ o s ~ ~ i m ~ ~ ~ ~ u ~ ~ ~ i a a % ~ ~ o ~ ~ i w i ~ ~ ~ n r ~ ~ ~ ~ ~ n n  4.2.2 O U P ~ T I ~ ~ U  

d.l;lnmuo.rmrla'(~irne of Use Tariff, TOU Tariff) kldd 3.3 f i n ' n f i i m r ~ $  

~k ; l~u IdAim'~un~s  i ~ u ' u n ' n & ~ e ~ a u ~ i n i ~ s J ' u ~ n d ~ : ~ i a ' ~ ~ o u ~ a o ~ ~ ~ ~ ~ ~ ~ ~ u  

o i a i ~ ~ n ~ i u i i ~ w a w  * I % 

DPU
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DPU



Dale 

1 

2 

3 

4 
- 

5 

6 

7 

8 
- 

9 

10 - 

I 

Time 

5:30 

5:30 

5.30 

5 3 0  

5:30 

5:30 

5:30 

5:JO 
- 

5:30 

5:30 

Mac8iwil Consumption ( X 1,OO) 

kwh 

--- 

- 

Rtvious Electrical 

Consumption 

Powcr 

Reactive 

Data 

-- 

kwh kVarh 

qw 
/Day 

I 

On Peak 

(900-22:oO) 

kwh 

Maximum 

Demand 

kW 

I 

kVar 

Off Peak 

(22:VO-9:OO) 

kwh 

Data 

On 

Peak 
- 

-- 

On 

Peak 

Data 

Q'n 
1 Dey 

Off 

Pesk 
- 

Off 

Peak 

~ ' n  
1 Day DPU
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rP 

o . r ? n ' r i ~ n ~ ~ n n n o ~ d ? ~ l l l d u u i ? n i r  R ~ U ~ U ~ I ~ ~ I P I U % D ~  
94 r* m?opdiuo~m~~~?ufi isd9"uf~i~nif f ; i ia~u 3 21 R O  ~ I T ~ ~ u I ~ ~ u u L ? ~ I ~ ~  

n ? ~ ~ l m r n r ~ l ~ ~ u u o 4 I ~ ~ ~ ~ d ~ ~ o l n l f f  (Running Time) nlld?iJll)~~~dl9etnpu~l~fMY?~~ 

n l 7 ~ 7 n l l o l l d ~ f l ~ ~ ~ ~ 8 0 9 d s ' 1 ~ ~ 1 f l i ~  (Chilled Water Set Point) i~a:nird5uml~uu 

DPU



d 1 n ~ ~ t m ~ r ( d i 1 # ~ 1 ~ ~ ~ ~ 1 n f ~ 9 d 5 ' f ~ o i n i f l  (Cumru Limit Set Point) TRUG 
Y 

s iu .n~1bu~nian~we~6~ i  

2) ~ S R ~ ~ ~ U ~ P ~ W ~ U P ~ ~ ~ I ~ ~ I X I L ~ ~ ~ ~ D ~ I ~ ~ ~ O ~ ~ ~ " Y D I ~ I ~  

~ i i m r ~ ? w i d ~ u u r i ~ ~ ~ w ~ u ' n ~ ~ w " ~ n a ~ ' ~ ~ ~ d ~ ~ ~ ~ ~ n ~ ~ ~ d s " I ] ~ ~ n ~ ~  Tau 

r n r d i u ~ ~ a r i ~ ~ ~ n ~ u ' n ~ s d i ~ a i v ~ ~ u u o ~ i ~ ~ ~ ~ n l ~ ~ ~ ~ i n ~ ~ ~  1ndn~ii1nm~iiu18 

d 7 OC (45 OF) J ? Y ~ U I ~ U  8 OC (46 OF) ~ ~ R I U M ~ Y ~ I L & ~ O L ~ I U I ~ ~ ( ~ ~ ~ U I ~ A I ~ I ~ I ~  

nkq~u!rlbl~nan~n~l~ d o . r o ~ n n o u m s n !  (Compressor) 1&:ur~?n1~~"15 

DPU



o ~ n n ~ ~ o s d i u i d ~ u u 3 ~ f i i ~ ~ a ~ l ~ ~ ~ n 1 ~ ~ 1 ~ 1 ~ ~ 0 ~ 1 n f  ~ d i ~ l o i n w 8 a t 1  
Y 

ms~?u~~ri irnsii~i idsl '~ 3 i$ T n u l R Y d 1 n 1 ~ ~ ~ ~ ~ i n d 1 f i 1 ~ 1 4 ~ a " ~ ~ i u 1 ~ ~ 1 ~ 1 0 ~  

in$ase l?uo~f l inw~r i~ i~n i r~~w ~~diu1ddiuos~n4n~dfuo1n1a 2 Ln%.r5aunvid 

luiud 24 ihiud 31 unsinu 3 2550 ann.rlnhiniis,ooo kwh iYqdd 4.4 $4 

d n ~ r i 1 m s 1 4 w ~ ~ ~ i u ! p n l ~ 1 ~ 0 ~ ~ n ~ 0 ~ e l r " ~ ~  2 ~ ~ ~ s ~ s ~ u r i u u o . r o i r n i ~ o ~ o ~  

x n i w  5,soo kwh 5 9  6,000 kwh 40 I %riiinirdnii rl'iornoqtbq6,soo kwh i n  
I ~ u ~ ? m s d n n ' ~ ~ . d a ~ ~ ~ v ~ ~ b 1 a n 8 0 % ~ ~ 9  Inugolwg3i iandsug~~to~'Iu$a~ 

r ~ ~ i ~ a ~ t i o u i i u ~ n u ~ ~ t R o u ~ ~ ~ ~ ~ ~ u u ~ ~ . r ~ n ' I  

DPU
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DPU
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U.R. n.w. G.n, wu. w.n. 5 ~ .  n.a. nn. n.u. an, nn. am. 

T i ~ w n n s ~ ~ u ' l ~ v w s ~ 8 i i 0 n i ~ a ~ ~ ~ i w u n 1 ~ n a u q % ~ n 1 a $ ~ ~ 1 ~ ~ 0 ~  

m~o~d~~o1m~~doso1nn1~1n"~~dfl1~u'~40~lj'~1i~1i~1~~0~1~1u1~~1 
, d  a 

OEL~R~UA'~JO!T~-N ~ S ~ ~ & ~ ? Q ~ ~ ~ ~ I % A ~ I ~ ~ ~ " ~ L I ~ ~ ~ ~ ~ W U ~ I ~ ~ O ~ ~ U L L ~ '  if 
u'~nslia7ui~ndosn"uZB ~ws~r~dorn"n"lfl~~m~~a:ni.lrn~sldd~Yi 

~ l 6 u ' ~ ~ ~ ~ ~ ~ ~ W f ~ % 1 d 1 U ~ d ~ l ~ d E l L ~ 1 9 1 1 ~ ~ Q 1 A 1 5 ~ U  rzuunwgumr 
p l 4  vi1s1u8hufi~a'uoso1m~~~~~i1d~1win~0~~.;1~a0~~"uu (Air Handling 

d 
unit) i~~~uuuu-~wSouiiutiau r : n i i s ~ Q : d i l f i i i n ~ ~ x I ~ ~ ~ n ~ s w ~ ' 9  

J Iv l41~ . ruumuk~d~  4.10 J . r lum~ou$n i jn~s i~~1dd~~mu'~~u in  a- 
$ r i twal iYd~n~iunYosni~w~~Idf l~q~uu mui?mrn'ari1n?1u&~~n15 

wiY~YrlChr/~~mis~u 15 uiiuesmrlvlh 

DPU
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I )  i l w X 9 9 l w l d i 4 l  (kwh) 
ri~wn'9~iulddilu~~ow%~n51m81 in*owqun~w'wi ~ i ~ = ! n " o u i u i ~ u  9 

2549 t ~ ~ i i i d ? u ~ i i i ~ u n ' u ~ ~ o u ~ ~ n ~ ~ n u  hu~urn$u; uar~R"oufiu~~u 9 2550 

$q$d 4.12 WU~- I~U I~%IUU~~ I~ IU  3 2549 ti~ntYqnulvll(~ode 278,000 kwh lzou 

u n n m  9 2550 T ~ I W ~ W ~ U W ~ I D ~ ~  276,000 kwh ~ R L ~ P  2,000 k w h  ~ P R ~ u  0.7 ?G 

~lazlu~$ouqurn&.i;Y 2549 d ~ ~ t h i . ~ ~ ~ u H d i ~ d d  270,000 k w h  i t i~u~upmi~wi 

3 2550 d l w ~ q ~ 3 u ~ v l ~ o ~ B  260,000 kwh a m 4  l0,ooo k w h  R^niau 3.7 % d1uh.1 

m%ouiu~nu ?I 2550 ~ l r i l ~ i ~ m r n ~ a a ~ d % " e r i d ~ u u ~ f i i s n a f ~ ~ ~ ~ f i i ~ l i i ~ ~ ~ u ~ a ~  

~ ~ F I J  J ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ H ~ ~ ~ I ~ R ~ O % ~ ~ ~ ~ R U ~ M ~ ~ O U ~ U ~ R I I  2549 f i l ~ f i ~ u  

~df l l od i  303,000 kwh L ~ D U E U I R U  3 2550 ( ~ I w ~ ~ ~ I u ! ' ~ A I o ~ ~  305,000 k w h  
' &  

L ~ U U W  2,000 kwh 
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un. n.w. i .~ .  a.8. W.A. ij.8. n .~.  a.n. n.0. W.R. M.U. m. 
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5.1 cqd~lnmsim~ 
4 d ~lknmnuos~ulumr R ~ ~ ~ P J ~ ~ S ~ ~ ~ I U ~ O ~ ~ ~ ~ O J ~ ~ ' Y O I ~ I ~ ~ I U E ~ ~ : ~ P ] ~ ~ ~ ~ ~ " ~ U  

d~unoidr z u ~ a n  - n u ? ~ u h u 6  (Water cooled Water Chiller Air-conditioning System) ~Wdonm 
Y 

f i ini~I4diu~dfl1d~~n~u6au 3  nil^ 63; 

A 
2 )  m s n ~ n r q ~ l g a a w ~ i i n ~ ~ i i n a i ~ ~ ~ " u u ~ ~ ~ i t ~ ~ ~ ~ d % ' ~ ~ ~ i n i ~  

m m ~ u q ~ q n m ~ 8 m r i ~ n a i ~ P u ~ ~ a ~ n ~ ~ e l ~ ' u ~ ~ ~ P ~ w s ? f i n ~ ~ ~ ~ n ~ ~ ~  

~ b u u o ~ ~ n ~ o ~ d i u o i n ~ ~ ~ ~ ' ~ ~ ~ ~ p ~ ~ f ; i i ~ ~ ~ ~ u d ~ ~ n n ~ ~ l u  J ~ ~ ~ B ~ M ~ S I L ~ R R ' D L I ~ I  

1nu'llil~~~~wnns~nud0{'1401~1i~sa~~~m~o~diua~mn i a ~ u m l ~ f u d a  

p w n Q r i m ~ v i ~ n a ~ u ~ $ ~ u ~ ~ ~ n f  ~4d5'tlain-t~; I Oc munquij~~X~~:rnaisniau~a 
2 ~ i r n s 9 ~ ~ ~ ~ s 1 ~ 1 d ~ 1 1 A d ~ ~ u ~ f i ~  1.3 ~ / o  i;;l 1.8 % slw~d6uvCn1i~rn1.cl4a7uuas 

~n$od?uoirnrr ~ o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ s ~ D Q o ~ ~ I ~ ~ I c I M D ~ I o I P ~ ~ ~  ( ~ u d o o r  Air 

Temperature) 1 ~ u m r u d u n n n ~ u ~ u n 1 4 i 1 9 1 ~ ~ 0 9 1 ~ ~ 0 ~ d s " L I n 1 n 1 ~  

3) mmmtlvn'~nr ~ ~ L ~ ~ ~ ~ ~ I I I ~ ~ * ~ ~ U U O Q I ~ ~ O ~ ~ % " ' L I O I ~ ~ H  

~ I ~ R I U ~ U ~ ~ Q ; I $ U ~ ~ " ~ ~ ~ ~ I Q I U  ti1urn~dfunndo&3uin~541~1u 
U D I  LR$FIP~YUFII~FI I U ~ F ~ ~ ~ C L L ? R ~ D U ~ I  T A U ~ D ~ ! ~ ~ ~ ~ R W ~ ~ ~ ~ ~ ' L I ~ " L I $ " I $  
n~mrimzsi?ln+o;rd~uoini~ i ; r n s d ~ w ~ ~ + q  nmsr1nnwv~~01ni4 (Building 

Load) ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ I ~ ~ ~ U ~ I ~ ~ ~ ' I I ~ U ~ I ~ ~ I ~ I U V D Q I ~ ~ O Q ~ S ' Y O I ~ I R  

DPU



5.2 j o i ~ d ~ a n i l r i n n r i  

l u m ~ ~ n l n n ~ n o c ~ ~ n o ~ n u i ~ ~ " ~ u ~ ~ ~ w ~ ~ i ~ ~ ~ a ~ ~ ~ ~ i ~ u ~ ~ ~ ~ ~ ~ i ~ ~ ~ n ~ ~  

~ w i ~ w u d r r n 8 n w & ~ ~ u ~ u 0 u i n ~ ~ ~  1 a u m s b ~ ~ m ~ ~ 1 a ~ ~ ~ ~ ~ ~ ~ ~ d 9 ' ~ ] d ~ ~ ~ w d 0 ~ n r i ~ 1 ~ u  

t~uanisdold 

1 ~ u l u m m n ~ o ~ i i m r p l % " u ~ d ~ ~ ~ ~ n i ~ n ~ 9 ~ ~ ~ n 1 1 ~ 1 ~ ~ ~ ~ 0 ~ ~ n ~ 0 ~ d 5 ' 1 1 ~ i n 1 ~ ~ ~  

~~~nnwnnnf i1~1uuo~~nfo~d5"U01n1~ &nrw$5.1 J . r r n ~ n c l r ~ u w n m s i i ~ i u ~ i ~ ~ ~ n ~ ~ X  

~ I ~ ~ ~ W J R ~ ~ ~ ~ ~ ~ P ~ ~ Q I U V O ~ ~ ' ~ L $ I ~  O ~ ~ ' U O I ~ I H ~  f ~ u n ~ ~ o a o u r i ~ p o l w p i i ~ ~ e l ' % w ~ ( ~ ~ k ; i u ~  

71d867~~t~; ( ~ v a ~ o r a t o r  Approach Temperature) l l a r ~ l p ~ ~ ~ ~ ~ l l a d ~ n ~ % ~ l u n o u i w u b s ~ ~  
I A *  4 

(Condenser Approach Tempmture) ! ~ ~ # L ~ U ~ I V I R ? ~ ~  o ~ ~ ? u B ~ ~ ~ ~ H u o I I ~ ¶ J ? ~  d~497nfuti 7 

d 4 n ? s i l a n l d ~ a u ~ a ~ % ~ ~ ~ u ~ i n ~ ~ ~ d ~ ~ u ~ a ~ . l a n o n ~ i ~ d a i ~ ~ ~ ~ ~ ~ f l ~ u i f  6)i?91~%?1ufln~a:dn; 

~ ~ a ~ o ~ n m m ~ n o a ~ u i i ~ i f l i ~ ~ ~ ~ ~ w ~ ~ ~ ~ ~ n ~ ~ ~ d ~ ~ ~ ~ n ~ ~ ~ d u d n ~  l n u n ' i p e r ~ ~ i i ~ m d l . ~ r  

n'~utm~oaao<uod WCH-01 odd i 'c WCH-oz odd 1.5 oc ~ m ~ c i ~ p r u n q i i a e ~ I f i ~ ' ~ ~ X ~ u  
d t d  

~ O U I R U I T O ~ W I  WCH-01 3 'C WCH-02 odd 3 oc r . m i n ~ ~ l r ~ r n o n u ~ r l ~  11Ifi~iiud1hYa 
m ~ o ~ d ~ u o ~ n ~ ~ u o u i h %  ~ ~ u d ~ A ~ ~ i ? m ~ e a ~ i u e ~ f i ~ ~ u ~ u s " I I l ~ ~ ~ ~  riigrung~~~~dlwra#iu 
d 

o.ndoolmoi&~~!d~~u 5 Oc ~ ~ ~ . ~ ' I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' I w ~ T ~ I M ~ D u L ~ u ~ c ~ ~ o T " ~ B ~ ~ ~ I ~ u  5 Oc 
n5d~flfod ~ ~ u o ? n i f f ~ ~ ~ ~ a ~ ~ d ~ ~ h l w ~ ~ ~ ~ ~ d ~ w ~ ~ m " i ~ ~ a ' t d ~ ~ a  L W O ~ ~ I R ~ ~ I ~ € M ? ~ ~ ~  

~lodTnrr&iunnul~u~ad ~ n ~ ~ q ~ m u ~ r a ~ ~ ~ i g ~ ~ G ~ ~ i ~ ~ ~ w ~ ~ ~ ~ ~ ~ f i ~ u n i ~ ~ ~ i ~ ~ ~ d  

T, SO pa l l  fJ2lb0 d % ~  ~ ~ ~ ~ ~ " o a ~ d o i s ~ ~ o ~  (~va~orator Approach Tcrnpemture) 

T,, 58 Q o l M p ~ ~ ~ 0 ~ ~ l U ~ 7 1 d O I ~ 6 ~ D ~  (Evaporator ~ e a v i n ~  Water Temperature) 

T,, &I pWlq~& U I ~ U ~ ~ I ~ O A ~  1 ~ B i  (saturated Evaporator Temperarun) 

T,, b p t u n r ~ u ' ~ i o d ~ n r d ~ u ~ ~ u ~ ~ w i ~ ~ ~  (Condenser Approach T e m p m o l d  

T,, $0 p o l n g ~ ~ l ~ O n ~ l u n o u l ~ ~ l % ~ ~  (condenser Leaving Water Temperature) 

T,, n ' ~  polHqu'~lulf;lunoU1~WItllO~(~aturatedCondenrerTcmpcraN~) 

DPU



d 
nu1 : ~1rn~n?u~udeouiu1a"u~~~~~o~d5 'uo~n'1 f f  (Operate Acceptance) muirng lk in  

~doriisl4qiuuoai$1$a~d?u01nin 

Description B Chiller Report 

Current Limit Set Point O h  

Chilled Water Set Point Deg C 

Evaporator Enter Water Temperature Deg C 

Evaporator Leaving Water Temperature Deg C 

Condenser Enter Water Temperature Dcg C 

Condenser Leaving Water Temperature Deg C 

Refrigerant Report 

Saturated Evaporator Temperature Deg C 

Saturated Condenser Temperature Deg C 

Evaporator Approach Temperature Deg C 

Condenser Approach Temperature Deg C 

~ . r r n ~ n ~ u r l u r ~ i s d i ~ i u ~ ~ ~ ~ n ~ ~ ~ d ? u ~ i n i ~ ~ ~ ~ ~ ~ t  1 1 1 1 i i ~ 1 ~ ~ ~ 9 i a p d n a i ~ M " ~  3 
-a ~ E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T ~ ~ I U ~ ~ ~ P ~ ~ ~ ~ I ~ ~ ~ I ~ ~ S I ~ I P ~ ~ R ~ W G ~ H ~ D L I N ~ ~ ~ ~ ~ ~ ~ I J ~ I ~ I U ' U D ~  

m h  druo~rnnloq (Chiller Unit Controller) ~ @ u 1 ~ n l 3 n 3 u ~ ~ n ? 5 i l $ 9 8 4 ~ 7 1 i l 1 ~  U I Z ~ U ~ . ~  

~ ~ ~ ~ ~ I ~ ~ L ~ ~ ~ ; ~ ~ ~ ~ ~ U ~ ~ ~ ~ R B D ~ ~ ~ I ~ ~ ~ ' I I ~ U ~ I ~ ~ ~ ~ I ~ V O ~ I ~ ~ B ~ ~ ~ S ~ ~ ] ~ S ~ ~ U ~ : : ~ I I ~ ~ ' I I  

mmH n'omr~iu;l~uwn ~ ~ ~ ~ ~ i ~ ~ ~ u o . r r ~ u u ~ ~ ' ~ ~ i n i ~ i d ~ ~ f i ~ ~ a u ~ ~ $ ~ ~ u ~ ~ n ~ ~ ~ u ~  H ~ D  

i8uCol~fi!$ d o 1 6 m n ~ ~ ~ ; ~ i o i u ~ n i w n i ~ ~ i ~ ~ u ~ ~ ~ ~ ~ ~ l ~ l  ibu 

- p ~ ~ Q u ^ m 5 f i l f l ~ u i ~ ~ ~ ~ . 1 1 ~ ~ ~ 9 f l ~ ~ ~ 1 n ~ ~  (Chiller Water Temperature) 

- ~ ~ ~ ~ U ~ ~ I M ~ ~ ~ ~ ~ ~ ~ I U I W U ~ ~ ~ V O ~ ~ R ~ O ~ ~ ~ U B  (Chiller Status) 

- ~ ~ l ~ ~ n l ~ ~ l ~ ~ l ~ l ~ ~ 0 9 ~ d ~ ~ d w ' l 9 ~  (Accessory Equipment Status) 

- ~ ~ ~ ~ U ~ U ~ ~ U ~ ~ . ~ I B @ A R ~ O ~ ~ S ' U O I ~ ~ H  (Pending Control Actions) 

- mrn~uQuna~rnrvila1u~~9t$1~~~d%"fl~1n7~ (Time Delay S m s )  

Operate 

Acceptance 

100 

7 

12- 13 

7 - 8 

30 - 33 

35 - 38 

> 5 

< 3 8  

c 6  

< 6 

Chiller Mnmber 

WCH - 01 

80 

8 

13.0 

8.0 

32.8 

38.0 

7.0 

41.0 

1.0 

3.1) 

WCH - 02 

80 

8 

12.8 

8.0 

32.4 

37.5 

6.5 

40.5 

1.5 

3A 
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~duri?unlll4 uuuluTnrIdr~an~aor' (Microprocessor) ~ 3 I $ I ~ n l a ~ ? ~ q ~ q u n q ~ n i $ $ i  
A d,Y Y B  n-r~utiuuoaitlr osdfuoin~niiu'tn'n~~ ~ i o l ~ i ~ n ~ l q l ~ ~ w  o l 4 r ~ u i ~ - a m ~ ~ ~ ' x r 9 n 1 ~ 4 1 ~ 1 w ' u ~ . t  

B tnroad?uoin~n 1 ~ u l ~ n ~ i u u s l n o i 1 ~ r ~ ~ i i ~ ~ ~ w ~ i i v o ~ h i d i t r  (Chilled water supply)  in-d 
ngll (Chiller Water Return) duln~ld ~ ~ m l ~ ? ~ ~ ~ m l ~ 7 4 1 ~ 9 1 0 9 ~ 1 9 1 ~ ~ ~ 9 ~ n f  0 9 d ~ P I ~ l f i 1 ~ l  

uulwlnqj (System AT) 
- QB n"n r n ~ n ~ u g u r n r i i ~ ~ ~ u u o ~ ~ ~ ~ ~ ~ 1 o j ~ ~ u ~ n  

- lo t# t l  i io  m ~ l ~ p ~ n n ~ u a . r ~ ~ ~ b ~ u ~ ~ ~ ~ t n ~ ~ ~ ~ n ~ ' i n ~ ~ B ~ n ~ ~ ~ i ~ i u  

m~a.tdiuoimnuuus~~~~iili'i~dwkaw n a i 9  o:inwqorn4~uo-riiniiu (Chilled 

water supply) I ~ G ~ ~ R ~ ~ ~ ~ ~ U R P ~ U P ~ ~ ~ ~ ; B ~ U I ~ O I ~ ~ ~ ~ ~ ~ L ~ ~ W ~ I ~ I ~ ~ ~ ~ I M ' ~ M ~ ~ : ~ U  
?A lna~awirs:uu~l4 3 Ways ~ o n t m l  Valve danlwill1n~iiinil~ninisv1ai3 

B 
(Starve) iuoqainml J U ~ I ~ ~ I ~ ~ J U V B ~ ~ ~ ~ ~ S  O Q ~ I  (Expansion Tank) 3 ~AUJWFI 

' U P  
riouds~uun3uquor~n1~~9~n1n9~9ds'~01n1ai191~i~u 

n ~ ~ r l r ~ ~ 1 ~ W i 1 ~ ~ i ~ ~ n ~ ' i d s " Y d ~ ~ d ~ ~ i i n ~ n 1 ~ ~ 3 0 n 1 ~ d ~ e r ~ d ~ ~ ~ ~ ~ n 1 ~ ~ ~ ~ ~ u  

m r i i ~ ~ u v o . r m ~ o ~ o ' n ~ i i n z ~ d n ~ d ~ ~  J ~ Z ~ B P ~ ? I ~  in<o.rd hoimmiuur : P ] P I ~ ~ ~ I I ~ U  

LL 
d?una~a (Water Chiller) mr o.rbihnu t8u (Air Handling Unit) mf Odd.l&illd~U (Chiller Water 

d B * 
Pump) m t ~ d - t i 1 3 r  U I U ~ ~ I U ~  (Condenser Water Pump) 1lR:: M O R P ~ ~ I  (Cooling Tower) 

d o n n r i i m r l 4 w 5 ~ n u l n o r ~ u 1 1 X ~ l u m ~ 1 1 ~ ~ ~ o ~ n Y o ~ ~ l i i i i n n ~ ~ n ~ i i ~ ~ l 4 ~ ~ ~ 0 1 n 1 1  $a 

in$oainnlnzqdn5d~u'5zuudiuaini~w"u rnrnronnmr l$w~~~iu1 i~a111~"6 ndiqYsA 

A miuf&?uc1un~r ?nu ids:1nfl n m v n ? u i r  nuazdrt ~ M ~ ~ I W ~ O ~ I ~ ~ B ~ ~ ' ~ S ~ B O ~ ~ ; O U ~ I ~  

B n ~ i u r n u ~ r n ~ ~ ~ n u ~ o u i i x r ~ n i ' i ~ ~ ~ ~ ~ ~ ~  LAo~i~Llwumrn~uc1uf l i4~~~~u iuoaoinmr 

nanqu!imuir ~ ~ ~ ~ R ~ I ~ ~ ~ W ~ ~ ~ I P ~ Z R * ~ ~ M U ~ ~ ~ ~ R ~ ~ ~ I ~ P I R ~ ( ~ ~ ~ I U I I O ~ ~ ~ ~ S ~ ~ ~ ~ ~ ~ ' ~  
d w  B 4 

nudqoio~iqwnliY~llnr N P I ~ O U U A ~ I ~ + ~ ~ ~ ~ ~ U ~ ~ ~ ~ U  
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