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ABSTRACT

Existing foundry’s fab. in the dynamic operating conditions, still
on-going energy efficiency audit, through the system diagnostics to
improve operational efficiency of the system to reduce energy costs.

In this study, two systems for foundry’s fab. to improve the
energy efficiency assessment:

(a) Assessment of additional TES air-conditioning, load

shifting of electricity during peak hours in order to obtain TPC
preferential rates. Planning 2,000 RTH TES air conditioning system,
saving electricity cost 862,288 NTD / year, NTD7,415,000 project

investment, the ROI limit in 8.6 years.

( b)Planning to improve the clean room dry coil system, 2 sets

of 100 hp centrifugal pump, the original total output operation,
planning to install two invertors can save 46% power output, saving

electricity costs 1,349,040 NTD/ year, the ROI limit in 1.12 years.

Keywords: clean room power saving ; thermal energy storage

system ; inverter
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i AL EprAIL o 3] 90 & R {0 AFE M E AR X R RE
oA R R A 2R > 3 1S0-14644 g 4 > A 2001 £ 11 7 29

£
P> R 5% Ak 209E 0 st ISO0-14644 e £ & S %A £/ > »F >

%% 3 1% % Fed-Std-209E ¥ 1SO-14644 & & 4 5] i: ¥ 1 %% 3 % 5 T
A RBFE TS RRAEA S E s R EE g H T2 26
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4 3-1 Fed-Std-209E % £ B %_%

Class Limits
01 m 021 m 03pm 03pm SHm
Class niatme
Volume units Wolame units Wolame units Volume units Volume units

S0 |English | (m) () (1) () (1) (# () ) () (%
Il 350 991 757 214 30.9 0.873 10.0 0.283
L5 1 1,240 30 265 7.50 106 3.00 353 1.00
L2 3,500 991 757 214 309 375 10a 283
2.5 10y 12,400 350 2,650 75.0 1,060 30.0 353 10.0
I3 35,000 091 7,570 214 3,090 57.5 1,000 28.3
5.5 100 26,500 7500 10,600 300 3,530 100
4 75,700 2,140 30,900 875 10,000 283
4.5 1000 35,300 1,000 247 7.00
IS 100,000 2,830 618 17.5
5.5 1aaao 353,000 10,000 2470 0.0
16 1,000,000 28,300 6,150 175
a5 (100000 3,530,000 100,000 24,700 700
M7 10,000,000 283,000 ( 1,200 1,750

3.°3-21SO-14644 %% B %%

Mazimum concentration limits (patticles'm® of air) particles equal

to and larger than the considered sizes shown below

?Jla;:}imr:x; 0.1pm 0.2pm 0.3 pm 0.5 pm lpm 2.0pm
[50 Class1 10 2
[30 Clags1 100 24 1a 4
[80 Class3 1,000 237 10z 35 E;
[50 Clags4 10,000 2,37 1,020 351 83
[50 Clagss 100,000 23,700 10,200 3,520 831 29
[30 Claszd 1,000,000 237,000 102,000 35,200 8,320 293
[80 Class7 - - - 352,000 83,200 2,930
[50 Clags3 - - - 3,520,000 832,000 29,300
[50 Clags - - - 35,200,0001 8,320,000 293,000
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3.21¢% 5§ 2z 4% (MAU)

= 4] MAU ( Make-up Air Unit > MAU ) ¥ =~ ~ g e B3 T

a2 i%iﬁi&$‘ﬁﬁﬁ§‘¥—i§%i’k§5§ S v - gkl g g
F =i 4 & B (Air Washer & Humidifier) - S kR g R
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A. Pre Filter F. Air Washer & Humidifier
B. Second Filter G. Cooling Coil (55 —311)
C. Fan H. Heating Coil (58 i)
D. Heating Coil (#5—3iH) I. HEPA Filter
E. Cooling Coil (5i—3i) J. Damper
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3.5 &y 2w F LR

3.5.1 :x & 1 42 & H B

AEN LR AEHNARFEY LEMGFEICEE 3D
GORLGR R ROR S R o IR M SRR LR B R 2 Rk B
BhmamEand o a2 PEFEFTHAR LA PR THELF I REE
#ﬂl 35 o

A ek B 3 AR T

2% 3 A& & ¢ 30k wafer out

A E R A 10000 m?

‘b & 2@ 4 (MAU): 150000CMH*6 ~

Dry Coil #5 % % * 100HP/1822gpm/148ft *4 =

o2 R 2300kWH4 &

Dry Coil 3 s # @ 6753 kW

BT 2B rkok kS sk Bsde B 3516 7

by

Chiller

PNl

poi =t

L it

Bl 3-16 B 33 rkok b M i i g
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352 1 &Ry i A
1 A4 B K E 2 & 100hp Reliance 47 % » 2 7 & 354 § 4 % Wit

B IR EFHF IR 2 BHER A X 3ARG LAY
i)

[O8)
1
—
3
=)
N
fsu
R
e

1"@‘ =
TOZ : BF QUOT. DATESEE H 8 :
ATTNEEE A : QUOT. NO.L3({E EEE :
TELESE : FAX{HE :

SHIP TOZ EHifk : 75

CREDIT TERMSH iR W E90% BY T/T, Bal#£10% BY (ZERIKAEMEBIEHE IR REBRERET )
DELIVERYZZ £51 : 30 Days after confirm final design

VALIDITYZ/{EEZHIE-WITHIN 30 DAYS FROM THE DATE OF THIS QUOTATION

REMARKff&f : 5% VAT NOT INCLUDED

LN ITEM NO . QTY UNIT PRICE EXT PRICE REMARK
HE  EREST BE  Hf BB ANET ek
UMC 8F Dry coil VFD PANEL
B 2 set 0 -
2 3% Line Reactor RL-13002 2 set | 13,888 27,776
5% Load Reactor RL-13003 2 set 18,340 36,680
s R ~ z gl o o
4 E;\ﬁﬁi{ﬁ%ﬂ’ﬁﬁﬂ?&i h&5 - FEEEMT " <k 180,000 180,000
5 VFD Panel { W1000 x H2300 x D800 ) 1 set 191,414 191,414
6 B pEIEGIZS SDC 40 1 EA 29,800 29,800
7 = sensor 1 EA . 32,000 32,000
16 v F 4B 5
8 ﬁjﬁ;(ﬁﬁﬂ%ﬁﬁ T~ BT~ 228 1 set 240,000 240,000
EAITH) _
9 — ¥ IAE O Tdds 1/1 1 set 6,800 6,800

REMARK 1. 0SSR > on/off, BEEsensor, | '
2. EIIRARIR cable tray, PRBIECHR EMI %

3. speed control : Local / Remote & Auto / Manual

TOTAL: I 744,470 5
HE e R TR TR

R SRR

EE: AN

FR-3-009

Bl 3-17 1 4% * & § H
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3.5.3 & 1 2w & AR R S
& iv it $ Heh o Dry Coil ok R R E B ¥ 84T > 4 3-40 B

3-18 7

# 3-4 Dry Coil 7 % & £ R

PUMP MOTOR
S5 DCP__ |4p = 3 LS 430
A% | KP-6015 |5 4 100 |eFedin
x| 180 |wa 1780 [ge#s= | Y-A
w148 |EFR% 04.5% | ic k] 1
¥ | 1206" |% 4 %5 [CLASSF
e 88.12%
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Customer

Customer reference
Itam numkber

Pump Performance Datasheet

Quotz number <
Pump size - B015-1/2 KP
Stages i1
Based on curve number -RC2337-2 Rev 0
Data last saved R i

1, p quid type - Water
Head, rated (requested) D148 f Additional bquid description H
Head, rated (actual) 148 ft Sclids diameter, max :0.000n
Suction pressure, ratad | max 2 0.00/0.00 psig Temperature, max 1 66.00 deg F
NPSH available, rated : Ample Fluid density, rated / max 10,998 /0.998 SG
Frequency Viscosity, rated :1.00 P
Imp speed, rated 1.780 pm i Soar EMaterkalsE R i
| Impeller diameter, rated 1206 in Material requested : Auto
Impeller diametar, maximum 15.00 in Material selected : Cast iron
Impeller diametar, minimum 9.00 in {0 ¢ Pressure Data e
Efficiancy 8812 % Macdmum working pressure 17229 psig
NESH required / margin required 19247000 R Macimum allowable working pressure  : 250.0 psi.g
Ms (imp. eye flow) / Nss (imp. eye flow) 11,075/ 8,680 US Units | Maximum allowable suction pressure  ; 250.0 psig
| MCSF 811 USgpm Hydrostatic test pressure 1 375.0 psig
| Head, maximum, rated diameter ST i : Driver & PowerData =
| Head rise to shutoff D12.37 % Driver sizing specification : Maximum power
|Flow, best eff. point (BEF) 12,114 USgpm Margin over specification :0.00 %
Flow ratic (rated / BEP) :BE1B % Sarvice factor 1,00
Diameter ratio (rated / max) 1 B0.40 % Pawer, hydraulic T68 hp
Head ratio {rated dia / max dia) 1 80.34 % Power, rated 77 hp
Cq/Ch/Ce [ANSIHI 9.6.7-2004] :1.00/ 1.00/ 1.00 Pawer, maximum, rated diameter 182 hp
Salection status : Acceptable Minimum recommended molor rating = 100 hp / 75 kW
100 T T
75 f 1
| ;? _—F_'_____,..-,.._-——
2% T
0 - -
300 T 7 100
270 {rsnor T ll o
| -"“'-\ | | w
™Y EMficency
: 2
50
= \‘\ | -
% T 50 g
i} rEP |
= lEELE o 0
BOHz ;
L= 117 o — 1 .
2
: % iy L it
0 : ]
&L -
- | | I
r i I NFSHr | .
; § T e e EE : =t
= 1 | ] | i 1
1 [ - ! |
| (] 500 1.000 1.500 2,000 2,500 3,000 3,500 4,000 4,500
[ Flow - USgpm

B 3-18 Dry Coil 1+ it & %

Lo phd 4 5L RH

B EHBLA T
AEPRIRERE R B4 S
2. A AE AT ARE AP
#4050

AR RE
5 58kW(77hp) > # fie # T
fpe 15.00in > $hd 4 g5 4 5 92hp o F] L i 3

FRERREY IR HRFG

# % 75kW(100hp) °

SRR SUE T S AN
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USgpmxH {R} xspgr
A0« »

Hd

3960=33000/8.33 ( 1hp=33000(ft-1b/min) ; 1gallon= 8.331b )
n: &kt &

PP A G R g TE R AR PR

PHEP GESRARLEIREERGL LR 0 PRI 520
TR ER o Tt Eow A Y B ERRKE A 357

F t 60HZ
g 5200gpm
F A2 1201t
& 4 1 150kW
Z 35 e Aok LR R

I8 = B R B s SR
AE 5 Hz 60 60
s gpi 2600 5200
#F 2 ht 120 120
= 4 kW b 150
Xl A Ad Q5T B R R E i

354 11 F AR L&
WOHRERRGFRE TSKW R B X T F R OERES R IFL
R FL P RAE R PR EE AN TREEERTE T 4o 3-19 4
s
AR Y R R4 R R

cd
R4 R ABE RIS R E BT REIES N -
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[nverter
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.

B 3-19 =z & 1 42 {5 % % @
R LB EERRAE > 0T & 3-67
< 1 60HZ
- 4160gpm
- 78ft
: 80kW
#03-60 % % EI.::;',_'- R oY
7B = AL s 8 ’5 b
#g 5 Hz 60 48 0.8
o E gpn 5200 4160 0.8
A2 ht 120 78 0. 65
T 4 kW 150 80 0.53
Xl kA 20 T B IR REE
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3.6 2 % 1R

3.6.1 4= 7 b

e d w427 B -# 1 150kWx24hrx365d=1,314,000 kWH/ &

e g w T F-# 1 1314000 kWH/# x2.2 =/ kWH=2,890,800 =~
L 5T B-F © 80kWx24hrx365d=711,800 kWH/ &

e 3 8T % -# 1700800 kWH/# x2.2 =/ kWH=1,541,760 =~

3.6.2 i & W\ R

o
hr

TAXREREBRE TG LHER
# H 4§ £ © 60HZ/2600gpm

i #5 © : 48HZ

P N/No=Q/Qq

5H 5 1 48/60x2600=2080gpm

s 4 ko E 1 2080gpmx2=4160 gpm

w4
P
e

=8
S
pas)
N

w4

A
*x
w®

w4

A
*x

[

3.6.3 # 21+

Be oA ko s 2 8 opl 0 1201t
B ofs ks e B Bl ¢ 78ft
d g 2% E C (N/Ng)2=H/Hy H=(48/60)2x120=76.8ft

3.6.4 Bkt i
AR R R 98 & R PR 3 ok ik ¢ 0.623kgCO2¢/A [19])
e L ow o P £ 0 1,314,000 KWH/# x0.623kgCO2¢/ B = 818,622kg/ &
L s A £ 0 711,800 kWH/# x0.623kgCO2¢e/ B — 443,451kg/ &
% 1 (818,622-443,451)/ 818,622 =145.8%

p-3
NG
o
al
S5
e

1R E S A 1208
G gt E t e g w TR -t R F =1,349,040 A /£

FFrF ROI=& s s F/1 £X E + ~=1.12 #
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% ML A BV RESNE > AT 4L 3-70
Fo03-7 kST oW1 R

7 = N e

#g F Hz 60 48

8 gpm 5, 200 4,160

# 42 ht

120

78

74 KW

150

80

= & /% kWH/Y

1, 314, 000

711, 800

7% /& TWD/Y

2,890, 800

1,541, 760

B kg/Y

818, 622

443, 451

1423k ¥ =~ TWD

1, 200, 000

% i o s TWD/Y

1, 349, 040

ﬂ»?“’"ﬂ’:j ROI 1.12 (13.575‘ ? )

G T R ROAIS54% 0 5% T 4 F i 46% 0 B 3-20

Bl 3-20 & ke Xt & i ook ¥
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Multi-Speed Performance Curve
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B Pz - LiSgorn
Customar F Pump size ; BB KP
Customar mferance - Siages 1
Imm nurmibar E Pump spead, rated ;1,780 rpm
Service : Based on curve numbar | RGEIAT-2 Rev
Cluantity of pumps b Efficiency TBAIZ %
Cluobe numbaer - Fower, raled :TT hp
Dt last savad : ' MPSH required 924 R
Flow, rated 11,622 USgpm Viscosity 100 &P
Haad, raled 148 B :f.‘-q.'{;!u'(:e [AMSEHI 9.6.7-2004] 21001 1.00 5 1.00
| Fluid density, rated / max : 0,996 7 0.998 SG IIrnp-llllr diamater, raded T 12.06 in
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10. 5 &% 4 = @ > http://www.taipower.com.tw/

11.;% % %2 ¥ % Fed-Std-209E » TEST > http://www. iest. org/

12.5% % % & # [SO-14644 > IEST > http://www. iest.org/

3.4 &0 AERFAFFRE &SGR RE6IZP o SHRTLRA

145 & 2 > Bf@dre 8 R > 13 % 1745 % 128 > 2009 & 12
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18.3 7% L » A I FI > m B B & &t 2 31 > Motor Express» % 61 # >

2004 & o

e
M
Tt
o>
o4
pr
=
7
.
]
b

=N

19.3 ¥ 8 %F 2585 R A

20.98 & B 7 4 P h sk AN R A

http://verity.erl.itri.org.tw/EIGIC/technology 5.aspx?SectionID=56
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