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Diameter =33@&= Diameter (mm.)

hole
3.50
3.00
Diameter
Nozzle

Sample No.

1 2 3 4 5 6 7 8 9 10 11 12

Top Swaging M Diameter nozzle M Diameter hole

v Yy
517 4.2 Foyavesvinag@uansnnmsguiuay 13 sulumandaswuudsuna

4 Y 1 1
nnmsdaguidesduiinunaundevesyuagAuaIsiANMINY 1.39 Naawas Jaudeuuu
WASTIUNY 0.028 HoMUIUAIANUAAIANADULUD 3 111UDIANDEUVULIATTIU 927
Ida1niuqued 1.309 Haduas 09 1.476 HaANAT WINUATUNITHAADI IBOUTVAIAIN

A FY v g = ) t4 < < . A
amanaou lanniniu saudsldginssiasivdewdlunauuudu (Pin gauge) e 1.1-1.5
a a a a aw dyﬁ A Y1 a P~
vaawas Tuaensnanase lunuddsisuaenldniniuauumiagi@uaisn 1.3+0.2
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{ Distributions

[ Nozzle Hole Diameter

—— Normal(130167005279) | Quantiles H Moments
—lZEl— 100.0% maxmum 14100  Mean 1.3016667
— 99.5% 14100  StdDev 005279
SL r SL 975% 14100 St Err Mean 0.0096381
90.0% 13600  upper 95% Mean  1.3213788
750%  quartile 13425  lower 95% Mean 12819546
500%  median 13050 N 0
25.0% quartile  1.2600
100% 12310
25% 11900
05% 11900
T T T N T T T T T 0.0% minimum  1.1900
.00 110 120 130 140 150 160
[ Fitted Normal H Capability Analysis
[ Parameter Estimates ] Specification Vaue  Portion % Actual
Type Parameter Estimate Lower 95%  Upper 95% Lower Spec Li,m.t e BelowLSL 00000
Location  Mu 1301667 1281955 131379 UPPr Speclimit 15 AbaeUsL 0.0000
Dispersion Sigma 0062790 0042042 0070966 SPeCTd9 13 o TodCulide 00000

[ overall, Sigma =0.05279

Capability Index Lower Cl  Upper CI

CcP 1.263 0.939 1.586

CPK 1252 0.910 1595

3 / mean \ +as CPM 1262 o 157
Il CPL 1273

cPU 1252

LSt Target usL Portion Percent PPM
100 120 140 1680 BelowLSL 00067 66,6800
Above USL 00086 859722

Total Outside 00153 1526521
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Polynomial Fit Degree=2

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

Analysis of Variance

——Polynomial Fit Degree=2

Bivariate Fit of R By Range
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N
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0 : : I..- .ul.

Range

T T T 1
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——Polynomial Fit Degree=2

Bivariate Fit of R, By Range

35

3

N
o
1

Rt(Th-Tc)

0 T T T

0 2 4 6
Range

T T T T 1T
8 10 12 14 16 18 20

——~Polynomial FitDegree=2

! [ o J 1 o
311 4.4 ANuFUIUT eI Tnae LA uAUMuUNenNNiou (Rec, Ric)

ax 4 1
tazguviguaamas (Th) LUUNBONAN

'
A o

nn

Th = 102.2019 - 42.858816 Range + 124.07829 (Range-0.89102)"2

0.79886
0.793635
11.78868
8293551

80

Source DF SumofSquares Mean Square F Ratio
Model 2 42500.346 212502 152.9086
Error v 10700.922 139.0 Prob>F
C.Total 9 53201.268 <.0001
Parameter Estimates
Term Estimate StdError tRatio Prob>|t|
Intercept 1022019  3.848707 2655 <.0001
Range -4285882 3388764 -1265 <.0001
(Range-0.89102)"2 124.07829  11.38981 10.89  <.0001
Polynomial Fit Degree=2
Rt(Te-Tc) = 1.3664129 - 14387473 Range + 4.1954004
(Range-0.89102)"2
Summary of Fit
RSquare 0.791332
RSquare Adj 0.785912
Root Mean Square Error 0.406259
Mean of Response 0.72425
Observations (or Sum Wgts) 80
Analysis of Variance
Source DF SumofSquares Mean Square F Ratio
Model 2 48.194586 240973  146.0032
Error v 12.708569 0.1650 Prob>F
C.Tota 9 60.903155 <.0001
Parameter Estimates
Term Estimate StdError tRatio Prob>|t|
Intercept 13664129  0.132633 10.30 <.0001
Range -1.438747 0116783 -1232 <.0001
Danna_N Q01NN A 1QRANNA N 2097812 1N RO -~ NnnM
Polynomial Fit Degree=2
Rt(Th-Tc) = 1.7915529 - 14260701 Range + 4.2589371
(Range-0.89102)"2
Summary of Fit
RSquare 0.800568
RSquare Adj 0.795338
Root Mean Square Error 0.395528
Mean of Response 1.170375
Observations (or Sum Wgts) 80
Analysis of Variance
Source DF SumofSquares Mean Square F Ratio
Model 2 48.355997 241780  154.5485
Error 7 12.046092 0.1564 Prob>F
C.Total 9 60.402089 <.0001
Parameter Estimates
Term Estimate StdError tRatio Prob>|t|
Intercept 1.7915529 0.12913 1387 <0001
Range -142607 0113698 -1254 <.0001
(Range-0.89102)"2 42589371  0.382146 1114 <0001

[ v
'la\iﬂ'ﬂll%j@u 357966
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——Polynomial Fit Degree=2

Bivariate Fit of Rg. By Range

35

3

Rt(Te-Tc)
= N
[l (53] N (4]
1 1 1 1

o
o
1
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o

T
0 2 4
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T T T T T T
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——Polynomia Fit Degree=2

Bivariate Fit of R, By Range

35

34

N
o
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——Polynomial Fit Degree=2

Y

ax 4 1 d' o
tazguviguaanes (Th) LULNBLUUN M
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Polynomial Fit Degree=2

Th = 100.66719 - 35153385 Range + 109.13259 (Rang e-0.89554)"2

Summary of Fit

RSquare 0.786327
RSquare Adj 0.780629
Root Mean Square Error 1049937
Mean of Response 85.93276
Observations (or Sum Wgts) 78

Analysis of Variance

d‘ [ o J v [ Y Y
5‘]]7] 4.5 ANNFNNUTTEHINYTUIUEITTIOULAZANNATUNIUNINAINT O

[

Y v J
JAUIBU 35906

Source DF SumofSquares Mean Square F Ratio
Model 2 30425.712 152129 138.0017
Error 75 8267.753 110.2 Prob>F
C.Tota 7 38693.465 <.0001
Parameter Estimates
Term Estimate St Error tRatio Prob>|t|
Intercept 100.66719 3506915 2871 <0001
Range -3515339 305297 -1151 <0001
(Range-0.89554)"2 109.13259  10.24771 1065 <.0001
Polynomial Fit Degree=2
Rt(Te-Tc) = 0.8441187 - 08929125 Range + 34354753
(Range-0.89554)"2
Summary of Fit
RSquare 0.737969
RSquare Adj 0.730982
Root Mean Square Error 0.340335
Mean of Response 0.571667
Observations (or Sum Wgts) 78
Analysis of Variance
Source DF SumofSquares Mean Square F Ratio
Model 2 24.465802 122329  105.6129
Error 75 8.687082 0.1158 Prob>F
C.Total 7 33.152833 <.0001
Parameter Estimates
Term Estimate StdError tRatio Prob>|t|
Intercept 0.8441187  0.113676 743 <0001
Range -0.892913  0.0989%61 -9.02 <.0001
(Ranae-0 ROREAND RA/7ER NRR”177 1034 <01
Polynomial Fit Degree=2
Rt(Th-Tc) = 1.6000227 - 1.0278686 Range + 3.5880683
(Range-0.89554)"2
Summary of Fit
RSquare 0.728905
RSquare Adj 0.721676
Root Mean Square Error 0.380458
Mean of Response 1.230128
Observations (or Sum Wgts) 78
Analysis of Variance
Source DF SumofSquares Mean Square F Ratio
Model 2 29.189380 145947  100.8281
Error 75 10.856119 0.1447 Prob>F
C.Tota 4 40.045499 <.0001
Parameter Estimates
Term Estimate St Error tRatio Prob>|t|
Intercept 16000227 0.127078 1259 <.0001
Range -1.027869 0.110628 -929 <0001
(Range-0.89554)"2 35880683 0.371339 966 <.0001

(Re—c ) Rh—c)
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Distributions

(B-A)
—— Normel(L0762007483) | Quantiles
| 1o +— N ————
— 5% 1.2400
975% 1.2300
%00% 1.1790
75.0% quartile  1.1275
50.0% median ~ 1.0700
250%  quartile 10800
100% 09710
2.5% 09253
05% 09200
. ; ; :II . 0.0% minimum  0.9200
6 7 8 9 10 11 12 13 14
Moments Fitted Normal
Mean 10762 Parameter Estimates
Stl Dey 0.0748302 Type Parameter Estimate Lower 95%  Upper 95%
sd Er;g/ei: 1%90%448'7; Location  Mu 1076200 1061352 1091048
upper Sovo Mean L Dispersion Sigma 0074830 0065701  0.086928

lower 95% Mean  1.0613521
N 100

a a o ~ 16V = a a Ay
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Distributions

(B-A)
—— Normal(0.83731,0031) | Quantiles Moments
. % i 100.0% maxmum 094000  Mean 08373118
Y 95% 094000  StdDev 00310028
L L 975% 091000  Std Err Mean 00032148
90.0% 090000  upper 95% Mean  0.8436968
75.0% quartile  0.84000 lower 95% Mean  0.8309269
50.0% median  0.83000 N B
25.0% quartile  0.82000
100% 0.81000
25% 0.80350
05% 0.78000
00%  minimum 0.78000
T T T T T T T T T
6 7 8 9 10 11 12 13 14
Capability Analysis Fitted Normal
Specification Vaue  Portion % Actual Parameter Estimates
Loveer Spec L|>rn|‘l 07 B:;: LsL 0000 Type Parameter Estimate Lower 95%  Upper 5%
gppe;s"ec Limit g ¢ o C;JSLd ggﬁ Location  Mu 08373118 08309269  0.8436968
pec Target otal Outside - Dispersion Sigma 00310028 00270977 0086233

Overall, Sigma = 0.031

Capahility Index LowerCl  Upper CI

CP 1.075 0.920 1230

CPK 0.939 0.784 1003

3 Meak3s cPM . .
1 CPL 0.939

CPU 1212

Portion Percent PPM
T T T T T
1.0 12 14 BelowLSL 02429 24293433
Above USL 00139 139.1120

Total Outside 02568 2568.4554
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Distributions

(C-A)
—— Normal(0.8948,0.04081) | Quantiles Moments
IE N 100.0% maxdmum 10500 Mean 0.8948
— 995% 10500  StdDev 00403139
= L 975% 09942 SWErr Mean 0.0040314
90.0% 09400  upper 95% Mean  0.9027992
750%  quatile 09200  lower %% Mean  0.8368008
50.0% median 08900 N 100
250%  quartile  0.8700
100% 0.8500
25% 058153
05% 0.8000
0.0% minimum  0.8000
T
6 7 8 9 10 11 12 13 14
Capability Analysis Fitted Normal
Specification Vaue  Portion % Actual Parameter Estimates
Lover Spec u‘mn‘t 075 BelowLSL 0.0000 Type Parameter Estimate Lower 95%  Upper 95%
g”’e'TS“e;"'”" 0% ?::C;le-d ;'gg Location  Mu 08048000  0.8868008  0.9027992
pec Targ : uside - Dispersion Sigma 00403130 00353950  0.0468317
Overall, Sigma = 0.04031
Capabilty  Index LowerCl  Upper CI
cpP 0827 0712 0942
CPK 0.456 0364 0549
X 3 CcPM .
CPL 1197
[— cPu 0456
e QS Portion Percent PPM
T T T T T
6 10 12 14 BelowLSL 00164  164.1987
Above USL 85460 8545093
Totd Outside 85624 85624123
v
Ui 4 Pinaenss imslan
L] ° a
Distributions
(C-A)
—— Normal(0.82194,0027)  Quantiles Moments
1000% makmum 092000  Mean 08219355
995% 092000  StdDev 0.0269967
s L 975% 089650  Std Err Mean 0.0027994
90.0% 087000  upper 95% Mean  0.8274954
750%  quartile 082000  lower 95% Mean  0.8163756
50.0% median  0.81000 N fech
250%  quartile 0.81000
10.0% 0.80000
25% 0.79000
0.5% 0.78000
0.0% minimum  0.78000
T T T f T T T T T
6 7 8 9 1 11 12 13 14
Capability Analysis Fitted Normal
Specification Velue  Portion % Actual Parameter Estimates
Lover Spec L|vm\‘( 075 BelowLSL 0.0000 Type Parameter Estimate Lower95%  Upper 95%
g“’E‘TS”e‘;L'”" 0% ::;’E;z: ggﬁ Location  Mu 08219855 0863756  0.8274954
pec Targ : uEice . Dispersion Sigma 00269967 00235062 00315513
Overall, Sigma = 0.027
Capahility Index Lower CI  Upper CI
cp 1235 1056 1413
CPK 0838 0.740 1036
CcPM .
cPL 0.838
cPU 1581
LSt usL Portion Percent PPM
B : 1 1 BelowLsL 03854 38539660
Above USL 0.0001 10492
Total Outside 0385  3855.0152
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Oneway Analysis of Water Q'ty By Type Means and Std Deviations
14 Lewel Number Mean StdDev StdErr Mean Lower95%  Upper 9%5%
13- Degass 100 0.894880 0.040471 0.00405 0.83685 0.90291
Non-Degass 93 0822011 0.027454 0.00285 0.81636 0.82766
1.2 Means Comparisons
Dif=Mean[i} Mean(j]
o114
6 Degass Non-Degass
& 1 uSL Degass 0.00000 0.07287
g = Non-Degass  -0.07287 0.00000
09— — H .
—r i
= 5 Alphe= 0.05
08| — i %
074 Comparisons for each pair using Student's t
: LSL t Apha
06 : L 1.97246 0.05
Degass Non-Degass Each Par Abs(Dif)-LSD
Sudents t Degass Non-Degass
Type 005 Degass 000971 0.062%8
Quantiles Non-Degass  0.06298 -0.01007
Mi 10% % M 5% %  Maxi - - A
Lewl Ing-m 0% =% g 5% 9% > Positive values show pairs of means that are significantlydifferent.
Degass 0.796 0.853  0.86625 0.8885 09225 09399 1047
Non-Degass 0.776 0.801 0.806 0.814 0.824 08672 0.922 Lewel Mean
Oneway Anova Degass A 0.89488000

Non-Degass B 0.82201075
Levels not connected by same letter are significantly different

Summary of Fit

Rsquare 0.525006
Adj Rsquare 0522519 Tests that the Variances are Equal
Root Mean Square Error 0.034814
Mean of Response 0859767 0.040 4
Observations (or Sum Wgts) 193 3 0,080
t Test g 0020 ]
Assuming equal variances 0010 4
Difference tTest DF  Prob>|t| -
Estimate 0072869 1450 191  <.0001 0.000 T
SdErar 0005015 Degass Non-Degass
Lower 95% 0.062977
Upper 95%  0.082762 Type
UnEqual Variances Lewel Count StdDev  MeanAbsDif toMean ~ MeanAbsDif to Median
Difference tTest DF  Prob> |t Degass 100 0.0404708 0.0314704 0.0312800
Estimate 0.072869 147271 175084 <.0001 Non-Degass 93 0.0274541 0.018%402 0.0170860
Std Error 0.004948
Lover 95% 0.062971 Test FRato DFNum DFDen Prob>F
Upper 95% 0.082767 O'Brien[.5] 59312 1 191 00158
Analysis of Variance Brown-Forsythe 159110 1 191 <.0001
Lewvene 14.5825 1 191 0.0002
Source DF SumofSquares  Mean Square FRato Prob>F Bartlett 13,8162 1 0.0002
Type 1 0.25586696 0.255867  211.1099 <.0001
Error 191 0.23149355 0.001212 Welch Anova testing Means Equal, allowing Std Devs Not Equal
C.Total 192 0.48736051 FRatio DFNum DFDen Prob>F
Means for Oneway Anova 2168782 1 17508 <0001
Lewd Nutber  Mean SdError Lower95%  Upper 95% {Test
Degass 100 0894880  0.00348 088801 090175 14.7268
Non-Degass 93 0822011  0.00361 0.81489 0.82913

Std Error uses a pooled estimate of error variance
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Distributions
(B-C)

—— Normal(0.1811,0.0825) | Quantiles

[ <P | 1000% meimm 037000

_ 99.5% 0.37000
97.5% 0.35475
90.0% 0.27900

75.0% quartile  0.23750
50.0% median  0.19000
25.0% quartile  0.13000

10.0% 0.05100
2.5% 0.02050
0.5% 0.00000

0.0% minimum  0.00000

Moments Fitted Normal
Mean 01811 Parameter Estimates
Std Dev 0.082407¢ Type Parameter Estimate Lower 95%  Upper 95%
s Er;5|v0|/ea'\;1 8‘28322: Location  Mu 01811000 01647307  0.1974693
tpper 5% Mean - 0. Dispersion Sigma 00824976 00724334  0.0958354

lower 95% Mean  0.1647307
N 100

q’ o 1 A 1Y
qil‘l.l‘i’l 4.14 W'ﬁGUENﬂ1§ﬂ'lfJ’ﬁ1TI/]N1uﬁ]ﬁ]ﬂﬂ1ﬂﬂ®1uﬂimhﬂ1iqﬁfﬂcli

Distributions

(B-C)
—— Normal (0.01527,0.00985) Quantiles
-[ﬂ- & 100.0% maxmum  0.05000
95% 0.05000
97.5% 0.04000
90.0% 0.03000

75.0% quartile  0.02000
50.0% median  0.01000
25.0% quartile  0.01000

10.0% 0.01000
2.5% 0.00000
0.5% 0.00000

0.0% minimum  0.00000

Moments Fitted Normal
Mean 001526838 Parameter Estimates
StlDev 0.0058457 Type Parameter Estimate Lower 95%  Upper 95%
SErr Mean 0001021 Location  Mu 00152688 00132411  0.0172965

upper 95% Mean  0.0172965
lower 95% Mean  0.0132411
N 93

Dispersion Sigma 0.0098457 0.0086055  0.0115068
d' o 1 = 2 1Y
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Oneway Analysis of Exhaust water By Type Means and Std Deviations
050 Level Number Mean StdDev StdErr Mean Lower95%  Upper 95%
0.45 Degass 100 0.180610 0.082204 0.00822 0.16430 0.19692
0.40 | Non-degass 93 0014860 0.009143 0.0009%5 0.01298 0.01674
_035-] R Means Comparisons
% 0.30 Dif=Mean[i}Mean[j]
s
§ 025 + Degass Non-degass
8 020 Degass 0.00000 0.16575
o ————r—— 0 Non-degass ~ -0.16575 0.00000
0.15
0.10 4 Alpha= 0.06
0.05 :
000 % 0 Comparisons for each pair using Student's t
s T
Degass Non-degass Each Pair t Alpha
Student's t 1.97246 0.05
Type 0.05 Abs(Dif)-LSD
i Degass Non-degass
Quantiles Degass 001660 01488
Level Minimum 10% 25% Median 5% 0%  Maximum Non-degass 0.14884 -001722
Degass 0.003 0.0552 0.129%5 0.186 0.23525 02762 0.374
Non-degass 0.001 0.007 0.008 0013 00185 0.029 0049 Ppositive values showpairs of means that are sigrificantly different.
Oneway Anova
> Level Mean
Summary of Fit
Degass A 0.18061000
Reawre 0661743 Non-degass B 001486022
Ad Rsquare 065973 Levels not connected by same letter are significantly different
Root Mean Square Error 0.059522 =
Mean of Response 0100741 Tests that the Variances are Equal
Observations (or Sum Wgts) 193 00
t Test e
_ ) 3006
Assuming equal variances a 4
Difference tTest DF  Prob>|t| [.I?) 0.04
Estimate 0165750 19380 191  <.0001 002
Std Error 0.008575 —
Lover95% 0148837 0.0 T
Upper 95%  0.182663 Degass Non-degass
UnEqual Variances
. Type
Difference tTest DF  Prob>|t|
Estimate 0.165750 20030 101632 <.0001 Lewel Count StdDev MeanAbsDif to Mean  MeanAbsDif to Median
Std Error 0.008275 Degass 100 0.0822043 0.0658456 0.0656700
Lower 95% 0.148741 Non-degass 93 0.0091433 0.0068424 0.0065484
Upper 95% 0.182758
. . Test FRatio DFNum DFDen Prob>F
Analysis of Variance .
. O'Brien[.5] 55.4253 1 191 <.0001
Source DF SumofSquares Mean Square FRaio Prob>F Brown-Forsythe 1314817 1 191 <0001
Type 1 1.3238281 132383 3736594 <.0001 Lewvene 1341928 1 191 <0001
Error 191 0676629 0.00354 Bartlet 2793006 1 <0001
C.Tota 192 2.0005170
Means for Oneway Anova Welch Anova testing Means Equal, allowing Std Devs Not Equal
Level Number Mean SdErmor Lover95%  Upper %% f-Ralio~pFNupgbFDen Prob>5
Degass 100 0180610  0.005%5 016887 019235 4012152 1 10163 <QnOn
Non-degass 93 0014860  0.00617 0.00269 0.02703 tTest
20.0304

Std Error uses a pooled estimate of error variance
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N Q‘m‘ﬁgllu”l 60 °C NAFdUNLIAT 30 IUIMN (“Nfﬂzml%ﬂlﬂﬂsluﬂﬁﬁ/hwmﬂ’m 60'30)
a3 A A a & Yo 1 £

I Q‘m‘ﬁguu”l 60 °C NAFDUNLINT 60 IUIN (“ﬁﬂfﬂﬂ%ﬁlﬂﬂiuﬂﬂﬂlmuﬂjﬂ 60'60)
a3 A A a & Yo 1 v

- Q‘m‘ﬁgllu”l 80 °C NAFOUNLIAT 30 IUIN (Gﬁﬂfﬂﬂ%ﬂﬂﬂﬂiuﬂﬂﬂlmuﬂ’m 80'30)
a % ~ a = = Yo 1 9

- QmHQNHW 80 °C NAGdUNLIAT 60 IUIN (%Qﬂ&i%@ﬁ]ﬂ@iﬂﬂﬂﬂﬁﬂl&ﬂ’)ﬂ 80'60)
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1 ~ =) 9 [ a o g}/ A 0 0 Y
WUNMINAFOUNAUAGINUUAN I UNYUAUNIN 60 °C taz 80 °C iwanisnadeun
E 1 %] 1 @ o w { a 1 4 [
deuannueduiiiediny TasnmsnadouNguungil 80 °C Idaunas (Mean) voinan1a

a?d y a

sgrINgungliniounazguugiyalatens (T,-T1) ¥InnINInaaeungungl 60 °C
Y
Y Y a a

o oY { 1 ] §
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%ﬂﬁaumﬂmiauqqun 80 °C 11721 30 71N

Oneway Analysis of Tw-T1 By HW condition Matched Pairs
10 .
o Difference: 60-60- 60-30
o] 3
I 60-60 o
6 4
ol _| - 24
3 5 2 w2 )
=4 . o 29
©® 13
34 I | ‘¥‘ 8 1-| % ‘aoj;éj; o
2 | = T .
[=} W87 2. P
1 ji =} 23 5484 86 .2
o
R T @ o
60-30 60-60 Each Pair g - ‘15281‘ 9 ‘g s -
Studentst s u vgi B
HW condition 005 o LG
-1 15 253587
E 18 * 75,
" a P9 g4
Quantiles o
levd  Minimum 10% 2%  Medan 5% 0%  Mavimum ] B
60-30 1 152 19 235 27 29 39
60-60 14 17 2 24 27 3 39
60-30
Oneway Anova -3 T T T T T
" 10 15 20 25 30 35 4.0
Summary of Fit
Mean: ( 60-30+60-60)/2
Rsquare 0.001528
Ad Rsquare -0.00351 60-60 2353 t-Ratio 0.495063
Root Mean Square Error 0.526637 60-30 2312 DF )
Mean of Response 23325 "
Obisenvations (or SUmWats) 20 Mean Difference 0041 Prob>|t| 06217
TTost Std Error 0.08282 Prob>t 03108
Upper95% 0.20533 Prob<t 0.6892
Assuming equal variances Lowergs% 0123
Difference tTest DF Prob>|t| : 100
Estimate -004100  -0550 198 05826 N )
S Error 0.07448 Correlaton -0.2434

Lover 95% -0.18787
Upper 95% 0.10587
UnEqual Variances

Difference tTest DF  Prob>|t|
Estimate -0.04100 -0550 187.529 05826
Std Error 0.07448
Lover 95% -0.18792

Upper 95% 0.10592
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Oneway Analysis of Tw-T1 By HW condition Aatched Pairs
10 ;
0 Difference: 80-60-80-30
6.0
8- . -
74 o 50— 80-60
Il 6 1 — 4.0
7 5 — .
g —F— o o 30
4 0 ® o
T [ Q 20
3 N @ T
2 o 8 10+
e
1 ® 00+
0 : - 8 ol
80-30 80-60 Each Pair o 7
Students t £ 204
HW condition 005 o T
y -30-]
[Quantiles 40'
Lewel Minimum 10% 25% Median 5% 0%  Maxmum .
80-30 28 34 39 45 53 589 78 -5.0
80-60 26 31 34 4 45 49 59 80-30
20 4 — - -6.0 T T T T T T T
Oneway Anova 3 4 5 6 7 8
—— v 2 Y | W\ B Mean: (80-30+80-60)/2
| Summary of Fit
Rsquare 0102248 80-60 4016  t-Ratio  -1293%
Ad Rsquare 0.097714 80-30 4609 DF 9
Root Mean Square Error 0.882994 Mean Difference -0.593 Prob> [t <.0001
Mean of Response 43125 Std Error 0.04584 Prob>t 1.0000
Observations (or Sum Wgts) 200 o Upper95% -0502  Prob<t <.0001
t Test Lower95% -0.684
Assuming equal variances N 100
Difference tTest  DF Prob>|t Correlation 0.898%9
Estimate 0.593000 4.749 198 <.0001
Std Error 0.124874
Lover 95% 0.346746
Upper 95% 0.839254
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate 0.593000 4.749 18441 <.0001

Std Error 0.124874
Lover 95% 0.346634
Upper 95% 0.839366
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3 N .
5 —i— ° S
_ = ;
= o
1 — ® 0
o —— 8
60-30 80-30 Each Pair @
Students t g
HW condiiton 006 a
Quantiles -5
Lewel Minimum 10% 25% Median 5% 90%  Maximum
60-30 1 152 19 23 27 29 39 - 60-30
- 2 4 i 4 ; 3 7. U T ) U ; U
B2 W ) B B° N B B NG 1 2 3 4 5 & 1 8
Oneway Anova Mear: ( 60-30+80-30)/2
Summary of Fit -
a N 80-30 4609 t-Ratio 17.15508
Rguore oox 6030 232 DF %
Adj Rsquare 0.664675
Root Mean Square Error 0816767 Mean Difference 2297 Prob>|t|  <.0001
Mean of Response 34605 Std Error 01339  Prob>t <.0001
Obsenvations (or SumWagts) 200 Upper95% 2.56268 Prob<t 1.0000
t Test Lower95% 2.03132
Assuming equal variances N X 100
Difference tTest  DF Prob>|t| Correlation -0.3933
Estimate -22970  -19886 198  <.0001
Std Error 01155
Lover 95% 25248
Upper 95% -2.0692
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate -22970  -19886 160167  <.0001
Std Error 01155
Lover 95% 25251
Unoer 95% -2.0839
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Oneway Analysis of Tw-T1 By HW condition Vlatched Pairs
© Difference: 80-60-60-60
o
o 5
7 4| 80-60
= -1 a
it :
4 . f { © 5|
I — el
3 ®
2 % T 8 1
1 8 o
o T 8
60-60 80-60 Each Pair S 1|
Students t 5
HW condition 005 5 -2+
Quantiles -3
Level Minimum 10% 2% Median 5% 90%  Maximum
60-60 14 17 2 24 27 3 39 -4
80-60 26 31 34 4 45 49 59 5 60'6? - . . 4 . . . .
Oneway Anova 1 2 3 4 5 6
iinary of Fit Mean: (60-60+80-60)/2
Rsquare 0641717 80-60 4016 t-Ratio 348429
Ad Rsquare 0.639908 60-60 2353 DF 99
Root Mean Squere Error 0624433 Mean Difference 1663  Prob>|t|  <.0001
Mean of Resporse 2255 st Error 004773 Prob>t <0001
Observations (or Sum Wgts) 200 Upper95% 1.75771 Prob<t 1.0000
ek Lowergs% 156829
Assuming equal variances N 100
Difference tTest DF  Prob>|t| Correlation 0.79574
Estimate -16630  -18.832 198 <.0001
Std Error 00883
Lover 95% -1.8371
Upper 95% -1.4839
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate -16630  -18832 163819  <.0001
Std Error 0.0883
Lower 95% -1.8374
Upper 95% -1.4836
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viatched Pairs

50 .
i Difference: 60-60- 60-30
0] 30
4 60-60
30 20
2 : : 8
B : . A 33
< o D
20| : 5 © 10 .87
4 (=3
©
° % ) e
i I 3
0 T - 3]
60-30 - Each Pair o -10- .46
Student's t s
HW Condition 005 20 -
| Quantiles |
Lewel Minimum 10% 25% Median 5% 90%  Maximum .30 60"30 T e
60-30 2 8 88 99 12.925 1824 287 0 5 10 15 20 25 30
60-60 19 721 8025 945 1205 1642 27 Mean: ( 60-30+60-60)/2
OleWay@nova 60-60 10499 tRaio  -35473L
Summary of Fit 60-30 11456  DF 9
Rsquare 0.01028 Mean Difference -0.957 Prob > [t 0.0006
Adj Rsquare 0.005281 Std Error 0.26978 Prob>t 09997
Root Mean Square Error 4718712 Upper95% -0.4217 Prob<t 0.0003
Mean of Response 10.9775 Lover95% -1.4923
Obser\alors (or SungE) 200 » N 100
t Test & . Correlation 0.84368
Assumng equal variances
Difference tTest DF  Prob>|t|
Estimate 0.957000 1434 198 01531
Std Error 0.667327
Lover 95% -0.35898
Upper 95% 2272980
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate 09570 1434 194.731 0.1532
Std Error 06673
Lower 95% -0.3591
Upper 95% 22731
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Dn‘ference 80-60-80-. 30
40— 50__
4 40 80-60
30 =
g
= 7 o
= ™
20— i S
X
Q (=3
11)J %% T g
. ol ®
0 8
80-30 80-60 Each Pair @
Students t K
HW Condition 005 2
Quantiles J
Lewel Minimum 10% 25% Median 5% 0% Maxmum
80-30 5 821 9.25 1045 13.825 1824 45.6 50
- — T T T T T
‘ 080-60 A 41 7.61 8525 94 1215 1549 03 0 10 20 20 20 50
Snedlayinovsl S M 4 A A e BE S Mean: (80-30+80-60)/2
| Summary of Fit -
Rsquare o062 80-60 10.859 t-Ratio -122338
Ad Rsquare 0011242 80-30 . 12168 DF 9
Root Mean Square Error 5124451 Mean Difference -1.309 Prob> [t <.0001
Mean of Response 115135 Std Error 0.107 Prob>t 1.0000
Observations (or Sum Wgts) 200 Upper99% -1.0967 Prob<t <.0001
t Test | Lower95% -15213
Assuming equal variances N 100
Difference tTest DF  Prob>|t| Correlation 0.99245
Estimate 1.30900 1806 19 00724
Std Error 0.72471
Lowver 95% -0.12013
Upper 95% 273813
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate 13090 1806 192513 00724
Std Error 0.7247
Lower 95% 01204
Upper 95% 27334
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50
40-]
30— .
g : :
20
il B
10
0 . T A
60-30 80-30 Each Pair
Student's t
HW Condition 005
| Quantiles
Level Minimum 10% 25% Median 5%
60-30 2 8 88 99 12.925 1824
80-30 5 821 9.25 1045 1385 1824
Oneway Anova
Summary of Fit
Rsquare 0.004564
Adj Rsquare -0.00046
Root Mean Square Error 5.284169
Mean of Response 11.812
Observations (or SumWagts) 200
t Test
Assuming eq ual variances
Difference tTest DF  Prob>|t|
Estimate -0.71200 -0953 198 03419
Std Error 0.74729
Lower 95% -2.18568
Upper 9% 0.76168
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate -0.7120 -0953  196.069 03419
Std Error 0.7473
Lower 95% -2.1858
Unper 95% 0.7618

viatched Pairs

Difference: 80-30- 60-30
50
40 80-30
o
®
o
©
o
?
o
@
8
c
o
£
a
-30
-40—
—| 60-30
-50 —
0 10 20 30 40 50
Mean: (60-30+80-30)/2
80-30 12168 t-Ratio 2154923
60-30 11.456 DF 9
Mean Difference 0712 Prob>[t| 00336
Std Error 0.33041 Prob>t 0.0168
Upper95% 1.3676 Prob<t 0.9832
Lower95% 0.0564
N 100
Correlation 0.80851
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7] Difference: 80-60-60-60 ( /A
40{ 40_
4 80-60
30|
N . ]
N . 5 20
= 20 . i g _ .69
] g ]
10 o 8 LB Sl g o
© Sse 0
] § g
° 60-60 4 80-60 Each Pair % -10
Swdentst 5. 20
HW Condition 005 u
Quantiles | -30-
levl  Minimum 10% 2%  Median 75% 90%  Maximum 0 GO'BOI , , , , , ,
60-60 19 721 8025 9.45 1205 1642 27 0 5 10 15 20 25 2 B 4
80-60 41 761 855 94 1215 1549 33 Mean: (60-60+80-60)/2
O new ay A nova
[ B B | [ ] ' W 4 80-60 10.859 t-Ratio 1581194
Summary of  Fit
5 W N 60-60 10.499 DF €0
i;u ::;eu e 0-(;30&1)?22 Mean Difference 036  Prob>|t| 01170
Root Mean Square Error 4539141 St Error 0.22768 Prob>t 00585
Mean of Response 10679 Upper95% 0.81176 Prob<t 09415
Observations (or Sum Wgts) 200 Lover95% -0.0018
| t Test | g X Qy
> 7 Correlation 0.87575
Assuming equal variances
Difference tTest DF  Prob>|t|
Estimate -036000  -0561 198 05756
Std Error 0.64193
Lover95%  -162590
Upper 95% 0.90590
UnEqual Variances
Difference tTest DF  Prob>|t|
Estimate 03600  -0561 197.305 05756
Std Error 06419
Lower 95% -1.6259
Upper 95% 0.9059
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Oneway Analysis of Te-Tc By power

30
27—
24—
21 —]
>
v
12 —]
9— -
N _ — - )
3- = - —-
+ e &
0 T T -
10 20 35 Each Pair
Student's t
pover 0.05
Quantiles
Level Minimum 10% 25% Median 5% 0% Maximum
10 0.2 09 12 16 2 23 42
20 05 13 2 27 35 41 52
35 03 17 2.825 43 56 6.29 86
Oneway Anova
Summary of Fit
Rsquare 0.422903
Adj Rsquare 0.419017
Root Mean Square Error 1.231481
Mean of Response 2.837333
Observations (or Sum Wgts) 300
Analysis of Variance
Source DF SumofSquares Mean Square FRato Prob>F
power 2 330.06807 165034 108.8224 <.0001
Error 297 45041380 1517
C.Total 299 78048187

Means for Oneway Anov a
Level  Number Mean StdError Lower95%  Upper 9%5%

10 100 160300 0.12315 1.3606 1.8454
20 100 274200 0.12315 2.4996 2.9844
35 100 416700 0.12315 3.9246 4.4094

Std Error uses a pooled estimate of error variance
Means and Std Deviations

Level  Number Mean StdDev StdErr Mean Lower95%  Upper 95%
10 100 1.60300  0.60226 0.06023 14835 17225
20 100 274200 102997 0.10300 25376 2.9464
35 100  4.16700 1.76807 0.17681 3.8162 45178

$ 1 a 1 o [] Qy (% 1 { 1Y
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Oneway Analysis of Th-Tc By power

30

27 —

24 —

21 L
o - . —a -
L 15 4

£
e o
. O
9 :

3 -]
0 T T -
10 20 35 Each Pair
Students t
pover 0.05
Quantiles
Level Minimum 10% 25% Median 75% 0% Maximum
10 24 49 53 57 6.2 6.7 104
20 44 9.1 97 10.6 114 123 17.7
35 14 1442 16.225 17.9 18.9 20.3 2.7
Oneway Anova
Summary of Fit
Rsquare 0.844952
Adj Rsquare 0.843908
Root Mean Square Error 2.071286
Mean of Response 11.28567
Observations (or Sum Wgts) 300
Analysis of Variance
Source DF SumofSquares Mean Square FRatio Prob>F
power 2 6943.8913 3471.95 809.2687 <.0001
Error 297 1274.1971 4.29
C.Total 299 8218.0834

Means for Oneway Anov a
Level  Number Mean StdError Lower95%  Upper 9%5%

10 100 57650  0.20713 5.357 6.173
20 100 10.6020  0.20713 10.194 11.010
35 100 174900 0.20713 17.082 17.898

Std Error uses a pooled estimate of error variance
Means and Std Deviations

Level  Number Mean StdDev StdErr Mean Lower95%  Upper 95%
10 100 57650  0.96257 0.09626 5574 5.956
20 100 106020 152699 0.15270 10.299 10.905
35 100 174900 310039 0.31004 16.875 18.105
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Onew ay Analysis of Te-Tc By power

50
40 -
o 30
|_
i’ i
20 -
10
0 —— k| 5
10 20 35 Each Pair
Students t
pover 0.05
Quantiles
Level Minimum 10% 25% Median 5% N% Maximum
10 -0.1 0 0.2 04 06 09 15.2
20 -0.2 0.1 04 06 1 14 22.9
35 -0.3 0.2 05 08 15 23 35
Oneway Anova
Summary of Fit
Rsquare 0.011776
Ad Rsquare 0.005053
Root Mean Square Error 2713611
Mean of Response 1.026599
Observations (or Sum Wgts) 297
Analysis of Variance
Source DF SumofSquares Mean Square FRatio Prob>F
power 2 25.7972 12,8986 17517 0.1753
Error 294 2164.9226 7.3637
C.Total 296 2190.7199
Means for Onew ay Anov a
Level  Number Mean StdError Lower95%  Upper 95%
10 9 070909 027273 017234 1.2458
20 9 095152 0.27273 0.41477 1.4883
35 9 1.41919 0.27273 0.88245 1.9559
Std Error uses a pooled estimate of error variance
Means and Std Deviations
Level  Number Mean  StdDev StdErr Mean Lower95%  Upper 95%
10 N9 0.70909 2.06546 0.20759 0.29714 11210
20 99 095152 229766 0.23002 0.49325 1.4098
35 99 141919 354198 0.35598 0.71276 2.1256
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Onew ay Analysis of Th-Tc By power

50
40 -]
o 30
'_
,—é i
20 -]
1 o
10 ' A
I g =+ p
0 — . . _
10 20 35 Each Pair
Student's t
pover 0.05
Quantiles
Level Minimum 10% 25% Median 75% N% Maximum
10 26 33 37 41 4.7 53 185
20 48 6.3 69 77 87 96 294
3B 82 10 111 127 14.9 16.1 46.1
Oneway Anova
Summary of Fit
Rsquare 0.576471
Adj Rsquare 0.57359
Root Mean Square Error 3.079632
Mean of Response 8.635017
Observations (or Sum Wgts) 297
Analysis of Variance
Source DF SumofSquares Mean Square FRatio Prob>F
power 2 3795.2399 1897.62 200.0836 <.0001
Error 294 2788.3360 9.48
C.Total 296 6583.5758
Means for Oneway Anova
Level  Number Mean StdError Lower95%  Upper 95%
10 9 46202  0.30951 4011 5229
20 9 79818 030951 7373 8591
35 9 13.3030 0.30951 12.694 13.912

Std Error uses a pooled estimate of error variance
Means and Std Deviations
Level  Number Mean StdDev StdErr Mean Lower95%  Upper 95%

10 P9 46202 247275 0.24852 4127 5113
20 9 7.9818 251199 0.25246 7481 8483
) 9 133030 4.00348 0.40236 12.505 14.102
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HPND-Good with Horizontal testing No.12

HPD-Good with Horizontal testing No.9
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Input Exhaust Exhaust Making
type Method Method Pump Q'ty
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Capability Analysis ][ Fitted Normal ]
Specification Value  Portion % Actual [ Parameter Estimates }
e Y= L'_m_' < Pl 0090, Type Parameter Estimate Lower 95%  Upper 95%
- R 0.0000 Location  Mu 0.8790645 08723893  0.8857398
Spec Target -__Wrodiousile  H0.0000 Dispersion Sigma 00324124 00283297  0.0378307

Overall, Sigma = 0.03241 )

Capability Index LowerCl  Upper CI

CP 1.028 0.880 1177

CPK 0.730 0.602 0.857
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LsL usL Portion Percent PPM
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2 v A A vy &
4.7.2 INVIDYANNYIVDITNHUA

a ¢ Yy Y 9 s A Y A
%Tﬂﬂ'lﬁ’llﬂﬁ'lﬁﬁﬂﬂluﬁﬂuﬂﬂﬂﬁu ﬂl@ig,a“I/INLﬁi‘]eljjﬁ']ﬁﬂi‘l’llﬂﬂ?‘ll@ﬂ‘l’lﬂ?ﬁﬁ’)ﬂi’)ﬂll'l

soutieeenld 3 1Uszian Ao
B A A Yy o A o
4.7.2.1 YoyaNiNeIToINUIATOIINS

n. flugayanmeriia Oil re-circulating rotary vane sauginsaisenasi

a9

J o = 2 Ao v A
VYU 100 @jﬂﬂ'lﬁﬂlﬂ@li/ﬁlf'liuﬁ U31M1 100,000 LN Gﬁﬁﬂﬁﬂi&lmgﬂ\‘lgﬂﬂ 4.68

519 4.68 anvuzifugaanmeny Oil re-circulating rotary vane

G Q9

@

2. Chiller #1932ty Liquid ring nunifagiiu dessiniuaasaiiosnn

Y a

] 19 Y a A 4 = 9 9 a
Nwammzm"lﬂuimﬂu—wqﬂ L‘Ll’t’Nfl]Wﬂﬂﬂm‘Wiﬁl%’ﬂﬁﬂﬁ]LﬁﬂﬁwqﬂfJﬂL’JuﬁEgﬂﬂﬁNﬁﬁ

L]

Y
w9 wag Chiller specification vaeszuufagiinumaail

® (Capacity 7.9 kwW
® Mass 200 kg
® Refrigerant R-22,1.9 kg
® Input 3.7 Kw
® Current 12 A

® Source 3 phase 200 V 50 Hz
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ENERGY SAVING FOR HOT WATER AT TP/HP

1. PRESENT RESULT BEFORE : NONE INSULATOR (AERO FLEX)

# Electricity Comsumption = 9.4 Kwh
- Total use electric energy (KWh / year) =  Load (kW) x Working Hours x Working Day
= 9.4 x 24 x 263 KWh / year
= 59,332.800 KWh / year
- Electric expense = 3.00 Baht / KWh
- Total electric expense = 59,332.800 X 3.00 Baht / year
= 177,998.400 Baht / year
2. PRESENT RESULT AFTER : INSULATOR (AERO FLEX)
# Electricity Comsumption = 7.7 Kwh
- Total use electric energy (KWh / year) =  Load (kW) x Working Hours x Working Day
= 7.7 X 24 x 263 KWh / year
= 48,602.400 KWh / year
- Electric expense = 3.00 Baht / KWh
- Total electric expense = 48,602.400 X 3.00 Baht / year
= 145,807.200 Baht / year

i
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M319h 4.5 S1waziden Anud tazdunulumssemhyainidou

Max. Repair Annual Monthly
Case
Freq. cost cost cost

Overloadtip 8 150 1200 100
Motor no rotate 25 130 3250 270.83
Water level 6 200 1200 100
Switch damage 3 80 240 20
Sensor Error 3 375 1125 93.75
Shortcircuit 3 460 1380 115

9 A a 9 v ax
4.7.2.2 VBYaNNYIUVDINUITNIT

n. aauliuns (Operation time) weutn3oInUAUUTINREITHINIULAY
g}/ 1Y = 1Y o A g’; 1
anmeguananauy lansuag ldlins lames dmuaTasniosnanarluuaag

1 o = (4 A
FAINNINNIU ‘ﬂf\i!lﬁﬂ\iﬂ\igﬂﬂ 4.72

d‘ o A 1 1 A o A ¥
5‘].]1’] 4.72 NAAUHUMTUABLTNAM M UA TAYATOIAIAN
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v
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1oy Y a A 9 a = a = a =
nsmmmi"laﬂw Glﬁmmg]ﬂmmﬁ 10 IUIN AU 40 IUIN N8 10 IUIN 33U 60 IUTN

dd‘ = oY 9 a a9 a = a = a =1
ﬂﬁm‘ﬂhlwwﬂﬁllﬁﬂ1% 1%&’3@1@ﬂ@1ﬂ1ﬂ 20 IUHIN AU 3.5 IUIN AN 5 IUTIN T3U 28.5 IUN
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4.7.2.3 GU’E]lql‘ﬁTILﬂEJ’JGU’GQﬂU’Jﬁ@J

%’ . . 1 I o [ @ a
a. 53111 DI (De-ionize) fliluansyiianu miny go un / 63(208a3)
Y 1 % a
¥. 511111 RO (Reverse 0smosis) (110U 0.25 U1 / aAs
. L e 2
a. imaununennuioulaomae My 16 1M / Fu
9 @ 2 = I @ dy
3. TaYadRINFUNUEAINNNAN INAAR AT UAIY
& = 16V & LY
41 Funuuuuiing lamsandunuutgiv 3%
& 12 16y & @
1.2 Fuauuu luting lamsandunuutdegiv 17.17 %

2 (= 16V & 1
3.3 vamuuu"lwmi'lamcymﬂﬂmmﬂm 2.35%
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Machine
vadanii Cylinder Chiller Power | Compress air [Heater Power | Heater bath
Pump Chiller % 4 Heater Bath X 4 : . |
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2] ! 9 v [
n. ugayanne (Vacuum pump) taziagesinindu (Chiller) Taslunsaifdluily
] H 2
ppuilagiivazduauyamdaniulasfannaousian ualunsaindutlyluiszdredenn
1 A A o 3 a3 g o [ o a A
situlasase Tuvazinioainingunszmuiuyamilagiulasaanudonsini laonis

9 o @ A ' ] Y o A o 3
Glslf\‘]']ullﬂﬂﬂzﬂﬂﬂi‘lﬂll 4 IATONADWIILUVINVLATOINIUUIU 1 YA

. Aszvonguuazwa1ima (Cylinder and Slide guide) Tu 1 gila 1 4 90 1A

IATOINIVANANIZYYINA 5 giia 391 20 g0 Tasduauyanfogiiu lasAaa udens il

H ~ 4 a 4
a. Wnidou (Water heater bath) Tu 1 giia I 4 1509 18UASBIAIVANTN Y

qANMA 5 gila 39 20 A Tasmuauyanilegiiulasfaaudousin

o Aq Yo A o ¥ - - o A
4. wasnunlgnumseaindueu (Chiller power consumption) 191U 2 1A594

o { v 9 v o 9 [ .
Aruaunaimasau il 3 vanmiae druaulasldaiwaearugegaain Chiller

specification AAmasing 4.2 kW

2. nasnun 19iunseerhauda (Compressor air consumption) fiIu51AN
1% = . s = = A d‘zg
awdamay (Compressed air) = 16.2 U1/1 gnuAnAs/ANN Taglu 1 591 NinapUNTYU-0Y

v I y 9
nazmelu 1 gia § 4 40 FILIAUATOINIVANTNIZTYYINA 5 gila TIUNIAU 20 49

(% AQ Ve o 3y . o Yy Aa
n. Wawmﬂ%ﬂmnmi@u (Heater power consumptlon) ATUIUDNBOIVIN

1 2 4 30’ 1 %
doyansldnasauvesdedainssulsenu Tasainasaiuainnisleiaiifewminy

a A

145,807.2 110 /1 /18509 FuRewm iy 12,150.6 VN /Ao / 1A309 nelu 1 gila 1 4

D

a

! [} Y 9 1)
Lﬂdﬁﬂﬁ ‘%\‘1%8 AUATONAIUANTNNISTUYINIA 5 gUA FIUNITU 20 Lﬂ%’EN

v

' 91 ' o @ - Yy a 9
%. A 1F9IeMI¥eNIIFINIUITEU (Heater bath maintenance) 81989499y a910N1T

A 1 FIAl A 1" v =
i’)“]J‘i’JiJGI,u@niN“VI 4.5 Iﬂﬂﬂﬂ%ﬂ1ﬂmﬁﬂm1ﬂﬂ 699.58 UIN / 1ADU
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Y o A A 9 o A [ @ A
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a 1 9 A A 9 14 A [
M1319 4.8 L!ﬁﬂ\iwaﬂ15‘JJ§$L3JLlﬂﬂf]ﬁﬂfJ'V]LﬂEJT]“U’ENVINLﬁiHﬁﬁ1ﬁ@§VINLﬂi@\ﬁ]ﬂi

Machine
noLdani . Cylinder Chiller Power | Compress air |Heater Power | Heater bath
Pump Chiller . Heater Bath . . . X
& Guide Consumption | Consumption [ Consumption | Maintenance
1 (a1fu) 176,000 160,000 120,400 123,200 15,120 16,276.72 243,012 699.58
2 176,000
3 800,000

a 14 axy
4.7.5.2 ﬂ'l'i‘]JigLiluTlNLﬁﬁEﬁﬁTﬁﬁi‘ﬂN’J‘ﬁﬂﬁ

9 Y Y ax A g A v A A
mﬂmagammu ’J‘ﬁﬂ?i‘mﬂuﬂﬁlaﬂﬂﬂl@ﬁﬂTiLLﬂﬂiyﬁWNﬂg 2 ‘]Ji%!,ﬂ‘ﬂﬂf]
1A

a o a 16y
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a o =% 1 d‘ Y = 16y
® [AUFITMNUNDANUAINADINIG ngllllllﬂfihlﬁﬂWH

9 v 9 v 9 Y 3 =K o Aa 2
mﬂﬂl’ayaﬂluwwa 4.7.2.2 ©IUDYDY N. LIAT V. L!,’chGlmwumnaﬂumimmumi‘m
Y

a o : Y v {
VUADUNITAIUANNISFYYINIA LUASNITENTITNINIY G?Qﬁ"llﬂii‘lﬁ?ﬂﬂﬂﬂ\?@?i%ﬂﬁ 4.9

v 9
M3199 4.9 L!,’(,’fﬂ\‘il’)a1ﬂ15ﬁ1\‘ﬂu"ll®\1"UHG]f]‘Llfﬂiﬂ’J‘UﬁﬂT)%tjiyiLﬂﬂ1ﬁllﬁ$ﬂ1‘i!ﬂuﬁ1iﬁ1\11u

g A v
VDI 3 ‘Vn\uﬁﬂﬂﬂluﬂ'ﬁllﬂﬂﬂgﬁ']

Method
MILRanNYl | Operation Time | Operation Time
of Exhaust of Input water
1 (2311u) 60 Juni 140 JunA *
2 28.5 Ui 1403uNA *
3 28.5 Ui 140U *
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Fnamsay
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a = 1 d’ Y Z}_, 1 [ Y =R o [P o
BUFITNOANUAINADINITUULIATAN NN UUDYINUIN '5713JiNENlliJMuiﬁi;@Wuiuﬂiiﬂiﬁuﬂ]l’ﬁu



107

v 9
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o J 1 e a 1 g’;
ﬂWM’Ju‘ﬂNLﬁﬁHﬂﬁWﬁﬂﬁﬁluﬁ’Juﬁ T@t’mzwmmuﬂmeumawuﬁaumimmuffmax

[ g}/ = A o 1 Y g}; = Y o 9 A 9y Aa ~
FUYINIANIUY Faudon1uIuA1 lE1ene 3 mma'e)ﬂumuwayaw”lﬂmum”lﬂﬂlumﬂw

v v ° s A Y o ax ) ~
’é]’é]ﬂLL‘U‘Ull’J ﬂzulﬂ@“nﬂ\‘]ﬂﬁﬂTL!’J‘Ll“ﬂ'Nlﬁi‘]ﬂjjﬁ'lﬁﬂﬁﬂmﬂ?ﬂlﬂﬂﬂﬂ’)‘ﬁﬂTi AN1I NN 4.10

a 14
1319 4.10 Llﬁﬂ\‘lﬂﬁﬂ'l'iﬂﬁ&uu%NLﬂﬁHﬁﬁWﬁﬁﬁWNa‘%ﬂ']ﬁ

Method
N19LRaNM | Operation Time | Operation Time
of Exhaust of Input water
1 (231fu) 268,871.90 -
2 172,652.70 -
3 172,652.70 -

4.7.5.3 madlszdiumanssgmanineiag

[

) T A g A ) o s
INNITIIVIINUVDYANUIN Mﬁﬁﬂﬂl"lﬂulﬂlﬂﬂ’mﬂﬁiuﬂ”liﬂﬂ!’)l!‘i’n\‘llﬁﬂsliﬁWﬁﬁiﬂg 3
Y

[ H a a 2
dau Ao 1hd lese ludg (DI water), Wisiisaeoa luda (RO water) ag FUNUTINIAY

ANusau (Thermal defect) Feenunsaeenuuuaselananisei 4.11

A U 1 A A J o
M3 4.11 L!fffﬂ\‘lﬂ'liﬂi$HJUF]'IGI,G]%}%'I‘(’JVILﬁEJ'JGIQJ}’EN‘VH\‘]Lﬁi‘l&lﬂﬁWﬁGliﬂ'l\ﬂﬁﬁl

Material
nLRani
DI water RO water Defect
1 (i231iu) dseiiiu dseidiu 3.00%
2 Usziiiv/anas - 17.57%
3 dszifiu/anay - 2.35%
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4.7.5.3.1 MlFnedwmsuiing lese lug (DI water)

Y 9 w = o a a 1 a a 1 1
LL?J?TfI‘ﬂ‘1}°]J1JENlliJiJ3JWliﬂ']uGlltlf‘l'liﬂTHLlﬂUl’ﬂuﬂ']ﬁWﬁ@]ﬁ]ﬁ\i’J']ﬂ’)iLﬂiJLﬂum']ll‘lrii%Tﬂ
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MY 0.5 Yaaans / ¥ uazmuINe199931a111 DI (De-ionized) = 4 v /a3
! Y1 ) v ZAaac a
4.7.5.32 mldnedmsuiianiaesd luda (RO water)
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NCF = 160,000 + 120,400 + 123,200 + 15,120 + 16,276.72 + 243,012 + 699.58 + 96,219

+2,400+938.56 = 778,265.86 UM



110

AU Pay back period Tag

n, = PI/NCF

= 624,000/778,265.86
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