12 v4 & TRk & S8 0 2 g%

The Practice of Saving Power Consumption

by Chiller-Systemin 12 inch Fab

Byt R A
Ry . B PF 2 g



i &
AFEL 2P i L3RG 2 KFEA DT ERA kRS ks
R VG- EMR IR = = AU LIS YR SN IS 9 L g
AAroREE A AR R CRE E 0 e 2k Sk dp iR ((Coefficient of
Performance, COP ) > i& 8.4 #r-REEh 5% ~ R f ~ 7k Rk A 482 FEf»a 22
A A P S A s i %’gd WA TG sk kR E S
OB TR 0 E Ak st ”31‘ S ¢ X S ISR S AR 2
%ﬁ’ﬁw&nﬂﬁ@mﬁﬁ L REEREHE TR ST ef7p
I o dgd Rasrkok L %iwfﬁﬁﬁﬁﬁ%éﬁﬁﬁﬁﬁﬁﬁéﬂi&
FAanhg oo
FR- ke i HRRTIEFTHEEY PEXFEE TR
SRS S EU RS R L
BT e kAR o RIS R e

- B PRk B RIS Ry e



The Practice of Saving Power Consumption

by Chiller Systemin 12 inch Fab

Student : Ching—-Chao Yang Advisor : Dr. Wu-Shung Fu

Master Degreed Automation and Precision Engineering

National Chiao Tung University

Abstract

This project attempted to manipulate, the controllable settings of a chiller
system, without changing its architecture; thus‘reducing the total chiller system
costs. The controllable settings' were the chiller operation, cooling tower
running settings and cooling watertemperature settings. Properly adjusting
these controllable settings fincreases the performance coefficient, thus
decreasing the total power cost. The "full system performance model was
constructed by collecting and analyzing the system running data, environment
conditions, total cooling load and equipment operating characteristics. The total
power cost of the chiller system was predicted by using these data, and was
used to determine helpful chiller operation strategies. for minimizing the total
operating cost.
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241 2Erj f £ A CCOP 2

=L 5 2
P R

Tchr4 Tchs4

I:chw

CL;

11.94|5.116

430.6

(11.94-5.116)x430.6x4.18x1000=12,282,572

I (%)

Power;

4,160| 78

4,160x(121x0.78)x(310.5)x0.9x3.6=2,203,327

CCOP;=CL;/Power;

12,282,572/2,203,327=5.5746

%42 WAFLI O RA (B RN BH R
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k% |[CH1 |CH2 |CH3 |[CH4 |CH5 |CH6 |CH7 |CH8 |CH9 |CH10 | CH11 | CH12
#
ww] 248 [329 | 219 |459 |[446 |287 380 |444 |271 |244 |244 |261
wewl 227 |324 |226 |294 |305 |[286 |[315 |283 |[253 |264 |261 |250
% 4-3 KRB A $\ PLS 3
TEESHE I ES IESENE = ZEIREL g ES 5 il 57 padEh
TL Twe " H TL/N " PL,
mx; mxs mxs mxy my
118695382 22.2483924| 66.26343 12527468.17] 75.309171
stdx; stdx, stdxs stdxy stdy
8333432.4] 1.95604616] 7.303965 650801.057] 4.8794465
pls; pls, plss3 plsy
0.01011188] -0.49088018] 0.450027 0.864587528




F 44 kAR f IR AT e P By

UFESSEEEN | SRR e SE R |
TL Twe 'H TN |
126542310.6 25.6 77.5 12654231.06 |

% 4-5 pki i frokor okokiE PLS $52

I’ﬁﬁj} E1Eh ¥ﬁﬁﬂ"ﬁ£t§* D L 3l L LIl L L0 B e D R %lﬁfiﬁil Al ™ A<k
mxy mx; mxs mxy mXs mXe my
76.90984538]  25.53766542) 2320618.398|  33.29774958] 22.17171343[ 66.1897309| 31.10759867
stdx; stdx, stdx; stdx, stdxs stdxe stdy
4.440926525]  2.156302363| 1014633.948]  0.625794244] 2.551805127{ 9.64053089] 0.588291331
pls; plsy pls; pls, plss plsg
-0.24108426] 0.479799241 0.36981663 -0.0827965] -0.02247352| -0.0881023
3 4-6 skt gro K ORKGE R G 2 F T PR ddE A
I e e e T T
1 . T
PLI Tetws WlLoad Tws Twe H
7547 28.3437 2464438.2 3347 25.6 71.5
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4 4-7 /k¥s CCOP 2

_ 7 TR
HRAlAS AN T pES AT RN T e 1k [E3ipER e
xE[ 7 EIEN
Terwsi PLi Terwsi™2 PL/2 Terwsi X PLi | CCOP
mx; mx, mxs mxy MXs my
27.15069757 | 7530917145 | 744.2314365 | 5695.240884 | 2047.250484 | 6.092935805
stdx; stdx, stdxs stdx, stdxs stdy
2.661350143 | 4.879446516 | 146.8735241 | 741.6849143 | 261.1527134 | 0.431977378
pls; pls, plss pls, plss
-4.130404605 | 2.358574214 | 2.652641838 | -2.292127982 | 0.861747139
% 4-8 k1% CCOP 3f iz #7 % #cdy %
‘/ﬁ’f,ﬂ-*ﬁ Rl IFF'M E1E Yﬁﬁﬂﬁﬂ <12 Iﬁﬂy’? FIHIN2 “Jf;ﬁ; g‘jgﬂ
Terwsi PLi Terwsi™2 PL"2 Terwsi X PLi
31.46 7547 9897316 5695.7209 2374.2862
% 4-9 skgna f 3 PLS H31(4 &)
EESEEIES | JRSRNEE gl FIEEIEY s el | EIS) prEh
TL Tuws 'H TL/N " PL
mx; mx, mX; mxy my
125281302.3]  23.33280953 70.22624463]  12528130.23] 74.21223535
stdx, stdx, stdxs stdxy stdy
5777976.265 1.53471571 5.952455356  577797.6265] 3.569622347
pls; plsy plss plsy
0.58409E+12|  0.118624898|  -0.032615521| -6.58409E+12
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0410 AL S A (2 R BB E 2 R

CH1 CH2 CH3 CH4 CH5 CH6 CH7 |CH8 |CH9 |CH10 [CH1l1 [ CH12
3.02 1.77 1.36 2.78 3.69 2.07 374 235 |1.35 2.08
1.59 2.00 1.67 1.68 1.70 283 |165 |1.83 191 2.22
2.22 2.18 2.16 2.71 2.37 2.79 2.77 2.24 2.23 2.17
1.95 1.60 1.75 1.39 1.94 2.86 \ 217 |1.68 1.79 1.80
1.58 1.95 2.44 1.64 1.40 2.28 154 |[1.69 2.09 2.39
2.07 2.93 194 2.24 2.04 2.45 239 293 3.27 1.98
1.95 2.45 171 2.53 2.75 3.01 |243 |224 3.39 1.96

2.72 2.20 2.76 2.58 1.61 212 (233 |1.76 1.92 1.94
1.96 2.00 2.20 3.03 169 |230 |170 |3.07 2.28 2.19
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@. Project Title: CCOFP modeling data

Observations () = 2169, Vartables () =3

Meodels: _—
No. | Model | Type A (R oy [Nofum) | Date Title Hi..
il W1 PLS 0S08NS 8 4 20067172 Uniifled

e —

B 4-1 k% CCOP #-Al Ere s (PLS 447 > & B f %K)

.@. Project Title: CCOP modeling dataZ

CObservations () = 2169, Variables (K) =6
blodels:

N
No. | Model | Twpe A R2KX  fROY  \Q2(cum) | Date Title Hi...
i kA1 BLE F AT Aok 0067175 Uniitled

N

B 4-2 7k CCOP #:7| #sxr sk (PLS A 47> 7 B p $#c)
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?v/’:\ﬁ?af}yfﬁf_é:

[Cone [ e | w P EE W] g v | [ che [ UFSaE | wERie B S T A3
4 TL Tws TL/N PL; 4 TL Tws H TL/N PL;
mx; mx, mx; mx, my mX; mx, mX; mx, my
0 118695381.8 | 22.24839238 [ 66.26343482 | 12527468.17 | 75.30917145 125281302.3]  23.33280953 70.22624463  12528130.23] 7421223535
stdx; stdxy stdxs stdx, stdy stdx; stdx, stdxs stdxy stdy
3.30% | 8333432.405 | 1.956046158 7.30396497 650801.057 | 4.879446516 1.86% | 5777976.265 1.53471571 5.952455356]  577797.6265| 3.569622347
pls; pls plss plsy pls; pls, plss pls,
0.010111884 | -0.490880183 | 0.450026885 | 0.864587528 0.58409E+12[  0.118624898  -0.032615521f -6.58409E+12

Bl 4-3 7 o mz ki f AR

T EABE S

W o B

c (e b s popwe [0 e || o g gopw e sued popee [T
T PLi PLM | TewsixPLi| CCOP Tems PLi Terws™2 PLM | TewsxPLi | cCoOP
my; mx) Ky s my mx; mxy mx3 x4 mXs my

2715069757 | 7530917145 | 744.2314365 | 5695.040884 | 2047.250484 [6.092935805 210165751 74.21203535  743.2499842)  5520.112561| 2022.84541{ 6.043332588)
stdx; stdx) stdxs stdxy stdxs stdy stdx; stdxy stdxs stdx, stdxs stdy

3.39% 2601350143 | 4.879446516 | 146.8735241 | 741.6849143 | 261.1527134 10431977378 2.04% 1.589015456]  3.569622347|  88.44495833]  S31.0172808] 187.4108476] 0315167832,
pls; ol pls; pls plss pls; plsy plss plsy plss

4130404605 | 2358574014 | 2.650641838 | -2.092127982 | 0.861747139 1353510835 6483577282 12.31723037]  -0.446573534] -9.841895369

Bl 4-4 7 & 227 ez ki CCOP #7A) #&
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