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SALAE ol ge 292 ThedS BUHE o

o#l)
FANA & 7o 95%+= 1 U/s Bup FE& 932 zkS Ao|t)

=> 1 4/s o]3t9] ox= 714 95%2] &4 % (certainty)

3.2 229 TERHE
22} (error)
e=Xx,—

Xz‘rue

x,—u<x, <x,+u (ml)

=> n3|= 137k o2}7} uk vt At

He] (A%E) 2 xH(bias, systematic)

A (38%) 2 A (precision, random)
AW Z(precision) ; ZE# A (dispersion)?] A%E; AL o 9
A% (accuracy); SEHHY £UAR;  AEZH ozt 9Tt

=4 AEOHE); 48R} AUE EE on sE B
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A5 o] ALk oaf

(4) W2+ A9 24 =& v2s 48 24
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=
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3.2.2 Digital A|2"6j A LA = 93}
A/D 3 A

AXZ2HE AE%EE AHX - ol v}E71 (analog) 3
analog signal —> digital signal

- %123} (sampling)
- %x}3} (quantization)
- ¥3} (saturation)

F

1) FE3}
AZE FolA dA49 A5 S AN H o FH 3=

sample and holder 3] 2E& ALE

Nyquist A @;

sampling frequency f, & W’ 21& FHof Yix =] = T3

Aliasing effect;

—_

sampling period 7} —— RUt} wj$- A of, o Az} v FEHZ B

AA= fy>10%f, 7F HES AR

* Aliasing effect;

o) f(0)=sin(9)

(a) Original signal

TN

time

H}hﬁf U time

(b) Sampled at every 10 deg.

] |

' | | | | time

(c) Sampled at every 60 deg.

(d) Sampled at every non—decimal deg.

time



2) &Akst

A7 AEJ A E o
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HAAHL ( Full Scale ) g 5% =7 ?
wals; 18 bt 21 22E A48T
11 P
5
a
3 1
3 10
)
g
5 01'
00 1 ] 1
0.0v 25V 5.0V 7.5V 10.0v
Input Voltage
_ 2.5V
o
uj ’
0.0V
0.0v 25V 5.0V 7.5V 10.0v

Input Voltage

3) ¥3} (saturation)

ASAZ e & A 277 AFdEe gong, 1 WIS 23

*

time

Digital A|=8lell A S = @4}

sampling error
quantization error

saturation error

> _ N\

time



3.2.3 AZ13s& Hrkste=d AHEHE 8o

AZS7E AA SHHY (full scale)ollA] AT HAF (EF=A|HOoE =7)
A — A
B =
| (0 i
% || jncertalnty Systematic  Maximum
> ¥ | '(')' | > Error Deviation
© Y K
o | —
= [ _ |1 —
2 | | Repeat})%J—‘/"—/
g\,
= = —
Standard Value Full Scale Standard Value Full Scale

(a) FEAIH SHHCIH

1) Y%= (precision/accuracy): =49 AZ(FE)E EHH o7 ou|s}l

)

- repeatability(WH5-5
A gl dig =8ake &

A A, dubF o7 68

- uncertainty(E&4A %
Sk AA WLl TAAE = e Ho A W1
repeatability®} systematic errors X3l A
- resolution(F3l %)
] = S Aste] HAu

Azlel BEEEel A4 & e

* ¥ % (Linearity): HHAX} (maximum deviation)/(AA] S4HE])

FS 2} (Full scale error): A& %E*x100%

(sensitivity)
717F o= A= ogkr) 2
g e Wt 3 AVIg §dr)e & ¥

e e B
ol ox

ZE = A wa/EgFe Wl

=i
- 34719 HAAEA B9) o] AXEE SAE
- AAFE dgstA & W S WSt

o) HAAA: 0.5 V/mm
o) gAY AE
HairwrHE: 5 g



AAESE; U
bias uncertainty; B,

precision uncertainty; P,

U, = (B2+ P2 )"?

o 2] 3.1) Mechanical measurements 6" ed. Beckwith etc, Pearson Prentice Hall, 3+3 3%

g Qg AFS wE
QG A3 303 57

P WY E: 520 p-strain (520 ppm)
SH FEY TA AL 95% AlFE =
AUEIAE P,o=21pue
19:1 9 Ak (95%418] %)

95% A8l AA BIAE
U, = (B*+ P*)'? = 36pc (95%)

=
)

19:19] F2to 2 W Eo] 520+ 36pue B el A

484pe < € < 556€

F5ie) = WPEL ~EUAA A 4
_]

[ez]
3
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Gaussian, Normal #3

T average value
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3.5 23 (population)d] 7]%3 o]&

52U w385 (PDF; Probability distribution density) ; A x)

=17

i)
_] |
il

T ax=x—x ue of® x 7} =4

Ty

Prob, ., = f(z)dz
SA4oA  x 9 0144 ol HEHE 4 = EE: PDF ol A W3 F 1.

Gaussian probability density function

/) 27 exp| 20"
x; 54 54| A7
i AR mve] i
o AA By x=A3t

* average (3 1f)
+ co
M:/ xf (x)dx
- Oﬂ sl 7Hd gEol =2 b HAt
* deviation (AX})
d=z—pu

standard deviation; o2

oFF 2 HEo AFAAE A

\/d§+d§+---+---+d§
n

torth #& AAE 7HE HE 68.3%
‘ +1.960 " : 95%
‘ +30 ¥ ; 99.73%

pul

G A ()



* z— X T4
B S0 723
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o 4] 3.2) Mehanical measurements 6" ed. Beckwith etc, Pearson Prentice Hall, 3+d3 <

1) z=-1.43 3} z=+1.43 Atele] WA 2 Aupelr} ?
2) o WA 2] vl 1T

&)
D oA z=+1.439 ® 0.4236= ¢ar, o]3le] Fratel= WA o] nholy] wwe] d w2
2x0.4236=0.84727} €},

2) 1 ouE AFEEE BEE volHd tis —143<z<1.43 ¥l dolErt 2T FE
°] 84.72%%h= Aol

12

o 4] 3.3) Mechanical measurements 6™ ed. Beckwith etc, Pearson Prentice Hall, 3Fd 5

rir

dolg o] 90%E E3THst 2o W= ?
&)

0 7 z AFololl 90%/2 2] dHlolE7} 4 25
FoNA zg45 = 1.645 (RIPY ARE) o]th mhaha
S Hele dejof st}

z=(z—p)/o ©17] W&o ZH] 90%+= vt

b

—

1= 20.450) < & < (u+ 29.450)

H
als

(p—1.6450) < x < (u+ 1.6450)
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0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.0 [0.0000{0.0040|0.0080

0.0120

0.0160

0.0199

0.0239

0.0279

0.0319

0.0359

0.1 |0.0398|0.0438

0.0478

0.0517

0.0557

0.0596

0.0636

0.0675

0.0714

0.0753

0.2 [0.0793]0.0832|0.0871

0.0910

0.0948

0.0987

0.1026

0.1064

0.1103

0.1141

0.3 |0.1179|0.1217

0.1255

0.1293

0.1331

0.1368

0.1406

0.1443

0.1480

0.1517

0.4 0.1554|0.1591

0.1628

0.1664

0.1700

0.1736

0.1772

0.1808

0.1844

0.1879

0.5 [0.1519]0.1950|0.1985

0.2019

0.2054

0.2088

0.2123

0.2157

0.2190

0.2224

0.6 ]|0.2257]0.2291

0.2324

0.2357

0.2389

0.2422

0.2454

0.2486

0.2517

0.2549

0.7 0.2580|0.2611

0.2642

0.2673

0.2704

0.2734

0.2764

0.2794

0.2823

0.2852

0.2910]0.2939

0.2967

0.2995

0.3023

0.3051

0.3078

0.3106

0.3133

0.9 ]|0.3159]0.3186

0.3212

0.3238

0.3264

0.3289

0.3315

0.3340

0.3365

0.3389

1.0 0.3413]0.3438

0.3461

0.3485

0.3508

0.3531

0.3554

0.3577

0.3599

0.3621

1.1 0.3643|0.3665

0.3686

0.3708

0.3729

0.3749

0.3770

0.3790

0.3810

0.3830

1.2 0.3849|0.3869

0.3888

0.3907

0.3925

0.3944

0.3962

0.3980

0.3997

0.4015

1.3 0.4032|0.4049

0.4066

0.4082

0.4099

0.4115

0.4131

0.4147

0.4162

0.4177

1.4 ]0.4192]0.4207

0.4222

0.4236

0.4251

0.4265

0.4279

0.4292

0.4306

0.4319

1.5 [0.4332]0.4345

0.4357

0.4370

0.4382

0.4394

0.4406

0.4418

0.4429

0.4441

1.6 0.4452]0.4463

0.4474

0.4484

0.4495

0.4505

0.4515

0.4525

0.4535

0.4545

1.7 ]0.4554]0.4564

0.4573

0.4582

0.4591

0.4599

0.4608

0.4616

0.4625

0.4633

0.4649

0.4656

0.4664

0.4671

0.4678

0.4686

0.4693

0.4699

0.4706

1.9 0.4713]0.4719

0.4726

0.4732

0.4738

0.4744

0.4750

0.4756

0.4761

0.4767

2.0 10.477210.4778

0.4783

0.4788

0.4793

0.4798

0.4803

0.4808

0.4812

0.4817

0.4826

0.4830

0.4834

0.4838

0.4842

0.4846

0.4850

0.4854

0.4857

0.4864

0.4868

0.4871

0.4875

0.4878

0.4881

0.4884

0.4887

0.4890

2.3 ]0.4893]0.4896

0.4898

0.4901

0.4904

0.4906

0.4909

0.4911

0.4913

0.4916

0.4920

0.4922

0.4925

0.4927

0.4929

0.4931

0.4932

0.4934

0.4936

0.4940

0.4941

0.4943

0.4945

0.4946

0.4948

0.4949

0.4951

0.4952

0.4955

0.4956

0.4957

0.4959

0.4960

0.4961

0.4962

0.4963

0.4964

0.4966

0.4967

0.4968

0.4969

0.4970

0.4971

0.4972

0.4973

0.4974

2.8 10.497410.4975

0.4976

0.4977

0.4977

0.4978

0.4979

0.4979

0.4980

0.4981

0.4982|0.4982

0.4983

0.4984

0.4984

0.4985

0.4985

0.4986

0.4986

3.0 0.4987]0.4987

0.4987

0.4988

0.4988

0.4989

0.4989

0.4989

0.4990

0.4990

3.1 0.4990]0.4991

0.4991

0.4991

0.4992

0.4992

0.4992

0.4992

0.4993

0.4993

3.2 10.4993|0.4993

0.4994

0.4994

0.4994

0.4994

0.4994

0.4995

0.4995

0.4995

3.3 0.4995|0.4995

0.4995

0.4996

0.4996

0.4996

0.4996

0.4996

0.4996

0.4997

3.4 ]0.4997]0.4997|0.4997

0.4997

0.4997

0.4997

0.4997

0.4997

0.4997

0.4998

3.5 0.4998|0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

3.6 0.4998|0.4998

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.7 10.4999]0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.8 0.4999]0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

AGH A 2H o)d 4228 7b4] 0.5000 o]t}
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3.6.1 & FF2 4
(Mechanical measurements 6" ed. Beckwith etc, Pearson Prentice Hall, 3td 3 <)

7RV E 12 AIZE Algels Botel e e 4.00 MPa® 4AsHA sA&foF sttt g4
3 AT 95ke] 4HE o] oA 1%o]A M E oF Ht,

Astg o, ¥ 3.39 ZAHA. gAY Aolx e ESsS 0.001 MPa
102

0.
3ol +£0.005 MPa2l 13+ Wl A+ #53E] M4

p=4.008 MPa
400.77/100 = 4.008 MPa

S, = 11858107 °/99 =0.014 MPa

oly]
=

=7k 95%5 ¥ 3E= 7H7
+1.960 = p+1.965, = 4.008 £ 0.027 MPa
3.981 ~ 4.035 MPa (9371)

=

1%0°]7d W3t 754
1% -> 0.04 MPa ~ 2.86 Sp (2.86=0.04/0.014)
z=2.86 => Pz=2x0.4979=0.9958
Q8 = 0.0042;  <F 1/200 &%

3.3 1247 g8 A de Ax

h=]

%= p, (MPa) X, m
3.970 1
3.980 3
3.990 12
4.000 25
4.010 33
4.020 17
4.030 6
4.040 2
4.050 1
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P
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ol
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n

poll Wk AL x o WE BEAE 0

=24 Z3 o]& (central limit theorem)

=>  x o BE @Eghe] % b EAEE 73k
o
* 2.9 —/—
H c/2 \/E
%ol AHwR AAE p= o Tade] A

z— 20/2% < pu< z+ Z"”% ; ¢% confidence interval

HE o EF923 (standard error of the sample mean);
S,
S = (3.20)

A

!

il
A

of| 4] 3.4) Mechanical measurements 6™ ed. Beckwith etc, Pearson Prentice Hall, 3td & <

3.6.1¢1 ZAuoletell thate] %

31__
Z oy = 2y 495=2.975, 0= 5

X

_ S s,

' _
D~ Zg.495 NS < p < ptzgags NS

sFele] thek 99%] N TS AH

0.014

v/ 100

p, = 4.008 £ 2.575 MPa = 4.008 +0.0036MPa (99%)



3.6.3 2 ZE gk AF]F+7F (Confidence intervals)

rot

FEol AL W F n=30Y A pol e AL x o giF =

Student t distribution & -&

T—p

YN
v+1
I( ) g _vtl
f)=—2 —q+Ly
\/V_F%) Y

v: Degree of freedom

I': Gamma function

student t ¥ SEDEE (pdf)

0.40
0.35}
0.30
0.25
§ 0.20
0.15}
0.10f
0.05

0.00

al2 al2

_ta/Z,v O Z‘05/2,1/

c%=1—a) AFrm ¢gho] MIFAA e F-7bel] <t}

t

ok



¥ 3.5 Student t ¥ ¥#

al2
O ta/2,v
v Ntoas,| Loz, |toas.w | Lo, |to.0s,u | to.025,0 |to.01,0 | to.005,0 | L0.0025.0 |L0.001,0 | t0.0005.0 | ¥
1 1.000 | 1.376 | 1.963 | 3.078 | 6.314 | 12.706 |31.821| 63.657 127.3 318.3 [636.6192 1
2 0.816 | 1.061 | 1.386 | 1.886 | 2.920 | 4.303 | 6.965 | 9.925 14.09 22.33 | 31.5991 2
3 0.765 [ 0.978 | 1.250 | 1.638 | 2.353 | 3.182 | 4.541 | 5.841 7.453 10.21 | 12.9240 3
4 0.741 1 0.941 | 1.190 | 1.533 | 2.132 | 2.776 | 3.747 | 4.604 5.598 7.173 | 8.6103 4
5 0.727 1 0.920 | 1.156 | 1.476 | 2.015 | 2.571 | 3.365 | 4.032 4.773 5.893 | 6.8688 5
6 0.718 | 0.906 | 1.134 | 1.440 | 1.943 | 2.447 | 3.143 | 3.707 4.317 5.208 | 5.9588 6
7 0.71110.896 | 1.119 | 1.415 | 1.895 | 2.365 | 2.998 | 3.499 4.029 4.785 | 5.4079 7
8 0.706 | 0.889 | 1.108 | 1.397 | 1.860 | 2.306 | 2.896 | 3.355 3.833 4.501 5.0413 8
9 0.703 1 0.883 | 1.100 | 1.383 | 1.833 | 2.262 | 2.821 | 3.250 3.690 4,297 | 4.7809 9
10 | 0.700 | 0.879 | 1.093 | 1.372 | 1.812 | 2.228 | 2.764 | 3.169 3.581 4.144 | 4.5869 10
11 0.697 | 0.876 | 1.088 | 1.363 | 1.796 | 2.201 | 2.718 | 3.106 3.497 4.025 | 4.4370 11
12 | 0.695|0.873 | 1.083 | 1.356 | 1.782 | 2.179 | 2.681 | 3.055 3.428 3.930 | 4.3178 12
183 [ 0.694 | 0.870 | 1.079 | 1.350 | 1.771 | 2.160 | 2.650 | 3.012 3.372 3.852 | 4.2209 13
14 | 0.692 | 0.868 | 1.076 | 1.345 | 1.761 | 2.145 | 2.624 | 2.977 3.326 3.787 | 4.1405 14
15 | 0.691 | 0.866 | 1.074 | 1.341 | 1.7563 | 2.131 | 2.602 | 2.947 3.286 3.733 | 4.0728 15
16 | 0.690 | 0.865 | 1.071 | 1.337 | 1.746 | 2.120 | 2.583 | 2.921 3.252 3.686 4.015 16
17 | 0.689 | 0.863 | 1.069 | 1.333 | 1.740 | 2.110 | 2.567 | 2.898 3.222 3.646 3.965 17
18 | 0.688 | 0.862 | 1.067 | 1.330 | 1.734 | 2.101 | 2.552 | 2.878 3.197 3.610 3.922 18
19 [ 0.688 | 0.861 | 1.066 | 1.328 | 1.729 | 2.093 | 2.539 | 2.861 3.174 3.579 3.883 19
20 | 0.687|0.860 | 1.064 | 1.325 | 1.725 | 2.086 | 2.528 | 2.845 3.1583 3.552 3.850 20
21 0.686 | 0.859 | 1.063 | 1.323 | 1.721 | 2.080 | 2.518 | 2.831 3.135 3.527 3.819 21
22 | 0.686|0.858 | 1.061 | 1.321 | 1.717 | 2.074 | 2.508 | 2.819 3.119 3.505 3.792 22
23 [ 0.685|0.858 | 1.060 | 1.319 | 1.714 | 2.069 | 2.500 | 2.807 3.104 3.485 3.767 23
24 | 0.685|0.857 | 1.059 | 1.318 | 1.711 | 2.064 | 2.492 | 2.797 3.091 3.467 3.745 24
25 [ 0.684|0.856| 1.068 | 1.316 | 1.708 | 2.060 | 2.485 | 2.787 3.078 3.450 3.725 25
26 || 0.684|0.856 | 1.058 | 1.315|1.706 | 2.056 | 2.479 | 2.779 3.067 3.435 3.707 26
27 |10.684 | 0.855 | 1.057 | 1.314 | 1.703 | 2.052 | 2.473 | 2.771 3.057 3.421 3.690 27
28 || 0.683 | 0.855| 1.056 | 1.313 | 1.701 | 2.048 | 2.467 | 2.763 3.047 3.408 3.674 28
29 [10.683|0.854 | 1.055| 1.311 | 1.699 | 2.045 | 2.462 | 2.756 3.038 3.396 3.659 29
30 | 0.683|0.854 | 1.0565| 1.310 | 1.697 | 2.042 | 2.457 | 2.750 3.030 3.385 3.646 30
40 | 0.681 | 0.851 | 1.050 | 1.303 | 1.684 | 2.021 | 2.423 | 2.704 2.971 3.307 3.551 40
50 | 0.679|0.849 | 1.047 | 1.299 | 1.676 | 2.009 | 2.403 | 2.678 2.937 3.261 3.496 50
60 || 0.679|0.848 | 1.045| 1.296 | 1.671 | 2.000 | 2.390 | 2.660 2.915 3.232 3.460 60
80 || 0.678|0.846 | 1.043 | 1.292 | 1.664 | 1.990 | 2.374 | 2.639 2.887 3.195 3.416 80
100 || 0.677 | 0.845 | 1.042 | 1.290 | 1.660 | 1.984 | 2.364 | 2.626 2.871 3.174 3.390 100
120 || 0.677 | 0.845 | 1.041 | 1.289 | 1.658 | 1.980 | 2.358 | 2.617 2.860 3.160 3.373 120
[e'e} 0.674 |1 0.842 | 1.036 | 1.282 | 1.645 | 1.960 | 2.326 | 2.576 2.807 3.090 3.291 00
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o| 4] 3.5) Mechanical measurements 6" ed. Beckwith etc, Pearson Prentice Hall, 3+d & <

=)

FE o] 127) ghEol B x 9 AR 5, & ek FHE uE A 95% MNP ?
QT FFE a=1-0.95=0.05 ¢] 3, A& v=11 oJt}.

to] MAFk t., =togesa = 2201 (G 3.52HE])

aYBRE 95% AlF] ke

_ s,
r—2.20l1——

s,
Ne

of| 4] 3.6) Mechanical measurements 6" ed. Beckwith etc, Pearson Prentice Hall, 3+d3& <

2 (02)9] 714 7+8% FsF7F FH)E o] Atk AxPA 7}
EAY F 4NE FEoE HAEsi AUASE 1 T/

o
0

oo Eel 7lxete] R Ge] AR xR Qvka JhgEta B S 95% A ER FHE

Zol: n=140] tfal, B WY FEAAE ALAY 1 5L 4%

r=1.0090z, S, =0.04178

Il
3
\
=2
=
o
~
£
\
St
N
[\
—
(@)
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o
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e
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1
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0.04178

25,025, 13\/~ W
weba 95% AlZ] oA = 1.009+0.024 0z ©]t}.

= +2.160 =+40.02412



3.10 B84 x 9 Av}(Propagation of Uncertainty)
)
Q—/\E]E’ {MDMZ?”'?Mn}

B34 w7 2835 &S W Taylor series &AF3}

0

Y
y(a:l,ajg,-'-,mn)Jrula—leruZ

w, =y, + py,) =y,
oy |
9

n

0 0
= |u1%| + |u2%|+...+ |u"’
1 2

) 3] 5} .
u, = \/(ula—z)2+(u28—i)2+---+(u,,,,%)Q (n:1)
n

o)

* y= Ax, + Bz,

Jy Jy
ANy=—"Azg, + ——A
Y 0 1 0 T, T2
oy 4 oy _ B
x4 T ox,
Ay _ Axl: Aw?:
= Uy, Uy, Uy
Y Ty )

u, = \/(A u1)2+(Bu2)2 (n:1)

* spring A<

yZF/K7 K= F/y

uk—uf§+F( ?)uy

U  Up Uy

K F vy

AT
K F Y

oy

(91'2

oy

9y

=7 4.

" oz



3.11 B3 349 4

3.11.1 -2 A38l7] (resistor)

10719 A&ds Aeste] DMMOo.2 A adas SA3SI
HS 1 2 3 4 5 7 8 9 10
Aa gk (k2)|18.1217.95(18.17 | 18.45|16.24 | 17.82| 16.28 | 16.32 | 17.91 | 15.98
(1) Ag71e] A ¢ dnkdr?
I e ESEE gl (JEESLE, doESEE 1Y)
(2) 325 F4g 4 Jd=71 ?
Zol:
(D
R=17.32k0 ; ZA3t
Sy =0.982kM
* TR gke] = ALk
(a) ALES:
v=10—1=9, a/2=(1-0.95)/2=0.025 F 3.5 Z5F
taja,y = Lo.025,9 = 2.262
unbiased EH T pp =
= R+t 5n
Hpr— —la/2,v \/g
0.982
=17.32+2.262——
V10
=17.32+0.70k2  (95%)
=SALEEE PR =0.70 k2
(b) ﬁ%ﬂ = (DMM m7<

T(F=39] 0.5% + AAF=a=9 0.05% + 0.202),

DMM AA &=F
H=gk 17.32k0

20k02

T(F=3E] 0.5% + AA==2 0.05% + 0.202)

AE &= 95%= 7+

= £(17.32x0.005x1000 + 20x0.0005x1000 + 0.2)

= £96.802 = £0.10k2

(c) B tollM dA] =3

U, =B2+P2)V? =071 k2 E== °F +49%

(95%)




Sr 1.96 - 0.982

n 96—= 1732 =0.111 => 11%

A (Aol BHE Fol

9]el R+3.5325, ©] ®r}h

o o
k1
)
=5
M\
)

Agxor Age Agr|= FF 18k 10% FA=

R
s



3.11.2 724 A9 d4 Ed%

Q:KAz\/QQC/P \/P1_P2 , Q= W/(Pt)

aw [ 1
aD?’t \ 29.pAP

U B o Up o U \g lul’Z 1 Uap 913
K—[(W) +( D) +(t) +(2 p) (2 AP)]
Ko Ao A,
Bk, Bw 9 BD 2 Bf, 9 1 Bp 9 1 BAP
R e R R R WV
1
=[(1)>+(2x0.2)* +(0)* + (%xo 02)* + (%xo 1)?]2
=1.08%
Ko EE3AE
1
Tk _ 1 Cuwye 9Dvo , (Ttvo (1 %\ 1 0aP 915
a [(W) ( D)+(t)+(2 p)+(2AP)]
1
=[(0.1)*+ (2x0)*+ (1)*+ (%xo.om)2 + (%XI)Q] 2
=1.12%
K9 d3] 38 AAESE; (4 3.27)
Py Oy,
o= 1.96—7== 1.96x0.0112 = 2.20%  (95%)

(0.0108)? + (0.0220)2]"/2
45%  (95%)

N —



312 A¥AY A o Hash

QA5 dsty] f1g oA

1) Fhe zk Abole] e AJolE AAF ] Y3 F 2 U EAHFE AL 1

2) MIAEE MAEY] 98 AEAEE ZEA7)= Addo|} AAS A A e
St== gk

=
3) 447 (null design)s FAster. = &%Ho] 08 7|Fo = W3}
A

=
4) dloly HAAAFAE Z FAJNAEC]
ke

5) ASAZE SR = W A= %
6) wAs} AvdE Pojearss Hass] fd MEesEg= AA AE



3.13 HolH e 2= ¥

JdzE JRE A9sn Fa® 542 BAY W Dol mrt A4 adqon Agweld
Aolth,

<)

0.6
0.5 4
@ —s— 30 Deg.
g 0.4 —=— 45 Deg.
2 —a— 60 Deg.
8 03
[
>
3 02
©
L
0.1 - /
0.0 + T . T .
0 10 20 30 40 50 60

Inverter Freq. (Hz)

Fig. 9 Face Velocity with VVVF inverter
frequency



3.14 A 2E&3 A4 AFH (curve fitting and least square error)
1) 2d2e ot gk

data -> &4

y=a+bx
5% = E[y,*y(x,)]z
i=1
2 2
) —0, a5 — g
aa b

Z{Yi—(a—i—bxi)} =0
Z{Yi*(a—Fin)} X =0

na+ bei = Zyi
ain + be? = Zyixi

a= Zy,Zx? — Eylfﬂ,sz
”23%2 - (Zmi)z

b= nEy,x, - Z%Exl

2) 27 ThaAlel] ol BE
y=a+bx+cx2

Zyi =na+ bei + sz?
inyi = azﬂﬁi + bz:z:l2 + chf’
Zx?yi = azx? + bzxf + 0293:‘

logy = loga + blogx
_ bx
Y= ac
logy = loga + (bloge)x
HAaATH: only y, o AL 17

5 LA 9l AoR



HLAH A W2 A A4 (Correlation coefficient); r

Ly ol BE AR AFE
CT TR A ARE

1 &
Ym — gl;yt

xo WE yo A H3 g oFr]|3 A% (explained) A& W

2 Yyl

- ym)

52+ 3 (y(

AF AA7F A

ro] £1 ¢l 7P77}

g @ apte] 7]<1

ym

ok

o
ks

2
r'—1

L= better fitting

wEEAo o Faet A (1)

=)

W=
o



