Tns9a 19 WHUMSIAMSIFeU3
1. Joed n3eanalvih 1 5Wa33 31042003 Nk (FaTwg) 233

2. galszasnsiedv e 1
1. fuazih ladnyazautidveuaiossuia luihnszuanss vome s luihnszuanss
wazndoulas v
A o A Y 4 9|
2. nadouuazAuquIAIesnuila IWihnszuans vemes Ifhnszuaass
waznitoudas v

aAAa Ao [ 1 [ sld' Y =~ (%
3. Nﬂﬂuﬁﬂiuﬂﬁ%'lﬂuilhﬂﬂlﬂ@u aennulseaia seuney uazdaoany

3. aUIIOULTIEIN
¥ (4 Y o o A 9,
1. ugasnnudinerny Tasead ez nanmsiavvesnsesna ihnszuaas
2. uaasnnuineany Insead ez nanmsauveandoulas Iulih
3. MUAUNOINDS NITZUAAT

3. govdoutlad i naaeunmlszsans mmueanoutlas i
4. ATV

= Aa oA o A d‘ 9 1 =
Anvwazliadnyazamiavewnsoana lihnszuaasamuni q Tuaan: luiiTvaa
= @ wa g ] A <
nazliTnan danyUzANUANBINOTNTTUAATILVUAI ] MIGTUHYULAZNITAIVAUAIING)
o [ 4
wanmsauvesrdontdasIWih wesauyanaziawos laezunsy msnageundonilas

Tl#h Uszansnmaeanioutas myaevisoutasluih ey 1 ma vag 3 e

5. HUEM AU

9
A o [}

1 a A 9, 2 A [ &
W‘l!’)flﬂ?iﬁi’)l!i?ﬂ’l%%ﬂiﬂ\iﬂﬁUlT\IWT 1 NIMUA 8 WU FIUTIUIUG LN 15 do U
1 ] a Jd o a ao
“l,mmawmﬂmmﬂﬂszmumsamiwwwaﬂqmﬁmm Iﬂﬂﬁiﬁﬂ‘]&l"ﬂﬁ]El‘lslsf)uuflﬂ"liﬁ%}”lﬂﬁﬁﬂ
o g a [ a 4 v Aa 9 a 9
DWUNUBN AL WHANTTUATNLUINNUD ANTT UANTUUN (2543 : 133) ﬂ\i‘l/]llﬂ"li’E)N@\illl
@ a 4 o g a v
11!L’t’)ﬂﬁ"liﬂ§$ﬂ’f)‘]_lﬂﬁﬁﬂiﬂuﬁ’ﬁﬁ)ﬂﬂ"ﬁ’uﬂﬁ%ﬁfniiﬂllumu@ﬁ%mz‘iﬁlﬂ@ﬂiiﬂ uazm%’ams

y ° 2 1 a ' o
ﬂ"lWHﬂﬁ]”IH’JHGH’JINQﬁQH @Qumuﬂﬂmuuimmazwqmﬂiimlﬂuma W?%@ﬂﬂﬂu”ﬁnﬂ

ee

9
o

{ 4 Y ¥ 2 a A v
Ll”l‘lril!ﬂﬂSLLuumﬁﬂﬂJﬂQé}L%ﬂflsﬁﬁg ilmuu'ﬁﬁmumuﬂﬂsuuumiuﬁmwmwammzﬁﬁu



1 1 H @ ad an o a o
NAHSNTYVBDILAAS U UIY u,axumuﬂﬂzuuuiauqmmmﬁmwmwamazﬁm NHSNTY

9 v
v ] = aa o 9 [}

9 9
M 8 MUY cm”lﬁ’umuﬂﬂzuuumuqmmmﬁmwmwaﬂ 1,837 AZUUU LLAZAUNDHENTY

q

=)
=)
e
=
)
ee
D
—
=

9 v
391 AzUUY ANAEIAY IHUIAIUIAMISIUINE TS ToUMUNN

Y]

Y
1/]ﬂH%WﬁﬂﬁluLma3‘Vil!’]fJ@lHJQ’ﬁiL!ﬁ%i'lfJﬁ%L%ﬂﬂﬂ\iﬂ']ﬂ\mﬂul‘ﬂﬁ

3 ' o o
(I UNTIUIY) (*N’L!’Ju‘]f’ﬂll\ﬁ’)ll)

NUIUF Tuaaou = -
UINUNIIY
o o
-
! A 2 (e (9
PR (304 B |98 | & | oF
= = = =
o EL o
A A
= = c =
=e o@ o= o@
1 Taseadrauazndnmsiinuveanisana v
ATLUTANT 107 | 2 | 25 | 3
@ A d' o A 9|
2 anvauztazauiavounIosnuia lihnszuans 331 6 | 61 | 9
@ wa 14 9|
3 anvaztazaviavevames lWihnszuaas 330 | 6 | 65 | 9
A < o FY
4 MIiFuMULAMIAILANANUIEveINBmes IWTh
ATLUEANT 204 | 4 | 44 | 6
5 Tassadaazndnmsviauveansisuilas i 205 4 | 40 | 6
6 2sauyanazurun Il ae s 22 | 4 | 45 | 6
7 manaaountauas lWihuazlszansnm
voavsoudlaslvih 209 | 4 | 46 | 6
8 msaenstoutlad v 1 e nay 3 e 20 | 6 | 65 | 9
U 1,837 36 391 54

] kY Y ' Y '
Wanenig) neendin 0.5 Idilaas uadmeiouaua 0.5 yull TdaSumuaudn 1 99 Tus

= 9 1 ?1// A 1 o Jd o o & I @
3 ldsemsaeuluunazasinssuaazdlant (Fdaniaz 5 ¥2109) 15y lddansng

do 1/




T 3 P 2 3] . 5
Huen 1599 FouAsTan | sruilug
| Taseadauazndnmsmauaeanioana lnih
ATLUEANT 1 5
@ wa A o a @,
2 anvuzitazauifaveunIoan e lnfhnszuaas 2-4 15
@ VN 14 ]
3 anvauztarauiavewomes IWihnsziuans 5-7 15
A I~ 4
4 MIEUNYUIAZMTAIVANAINE IVDINDIADS
Tihnszuaasa 8-9 10
5 Taseadrauazndnmsmauasansiouas lulih 10-11 10
6 2vseuyanazurun Il are s 12-13 10
7 manaaoundeulas lWihuazlszansnm
voansoulaslnih 14-15 10
8 maaenitoutad i 1 e naz 3 wla 16-18 15

nm‘imm%ﬂmaau

920




a 4 d ~ b4
6. 'J!ﬂi]gﬁﬁﬂﬂi%ﬁﬂﬂﬂ]i!ﬁﬂug

a J o { a ) [ ] {
1. msamiwwmimuumﬁamuazwqmﬂimmmuwmﬂﬁ 1

NYANIIN
HIEN 1 qé
U o 4 F
Tassaanaznanmanauveansesna lvih _ 2
g @ ag “’5 2 s
NITUANTI clE|=| 2|8 2
awe | P2 | 5= € | T |
2| 22| € | 2| cE
o o c c < s
& & e e = @
d‘ d’ v Y % v Y \l
1 ¥orivorian/Hidvoton
1.1 | Taseadwveunseena lihnszuaass
1.1.1 drufiegnum VR4 vi vl
1.1.2 @runnaosui vV ViVl
12 | wiaveunsoana liihnszuansa
a 4 { [ I [
1.2.1 suanlasundsnunadlundanuldlih | v | v v vl
a 4 { o I [
122 siianwlasungsau idungsnuna | V|V ViVl
1.3 | vanmsmauvsaasona IMihnszuaanss
1.3.1 ¥anmIamauvouaseanuiia luih
NSSUAATI v v v VARVAN
1.3.2 Hanmaiaueanemas Wi
NTEUANTI vVivi|v ViVl




a J o - a ) @ ] {
2. ﬂTﬁ?LﬂiW‘Viﬂﬁm!mﬂlﬁﬂﬁ%mzv‘lﬂ@]ﬂiﬁJﬁ"lﬁi‘Uﬁu’JfJﬁ 2

HUEN 2

% A d‘ oA Y
ﬁﬂ‘Hm%!!azﬁNUﬂ“lﬁ’N!ﬂii’Nﬂ]!uﬂllw‘l"hﬂ’i&!ﬁﬂ‘iﬁ

NYANIIN

anudanum

b1

Y
audnla

J

MIUAINCH

myi 14y
a

a

ANITIOUSIYIV

=h.

2.1

yiaupunIoanuia liihnszuansa

a o Y
2.1.1 BUAAINTSAULYN

a o y 9
2.1.2 BUAAINTSAUAIYAULDN

<X
<K

AN

AN

2.2

]
=) o

ﬁnmmwﬁ’u“h/\l%’\hmumm

2.2.1 @M5UNTNUYAA AUV

2.2.2 @S snuvaaauuLal

SN
AN

AN
AN

< S

23

aan 4
ﬂgﬂiﬂ'l@'llﬂlfﬂ@i

[l <
2.3.1 aUNLuanan

T <
2.3.2 VLU ANUIN

< S
< S

AN
AN

AN

24

@

auanbuzuounsoiuiia Whnszuaass

FUARINTZAULEN

2.4.1 quanyuzvae il Tnan

2.4.2 puanyazvuzl Ivana

AN
AN

AN
AN

NS
AN

2.5

@

auanbuzuounsoiuiia Whnszuanss

FUARINTLAURITAULD

2.5.1 AUANHUZVOUATOINUAVAAINOYNTY
2.5.2 AUANHUZVOUATOINUUAVARIAVUI

2.5.3 AUANHUZVOUATOINULAVARIANTY

2.5.4 mvunuasosnuia Iinsziuaasa

SN XX
NN XX
NN NN

AR
ANERNER NN




(919)

HUEN 2

U wA d' o A Y
ﬁﬂHm%!!ﬂ%ﬁNUﬂﬂlﬂﬂ!ﬂi@ﬂﬂHHﬂ"l‘Vh/‘hﬂ‘S%!!ﬁﬂiQ

NYANIIN

anusanus

°

k4
andnla

msri g

J

MIUAIITH

a

ANIIOUSIYIV

=h.

2.6

= a a A o A
miqmummmzﬂizﬁmmwclumimmmﬂ

Tlihnszuaas

= o w

2.6.1 mygaypdeiidalunnumaneiumes

2.6.2 magapeidalunTosiudia i
NTLUAAT

2.6.3 AMLHUAYBIAAY

2.6.4 UszdnTam

2.6.5 anMzlseansnINgga

<
AN
\

RS
RS
CURS

<

NN NN




a J o - a ) @ ] {
3. ﬂTﬁ?LﬂiW‘Viﬂﬁmlluﬂlﬁﬂﬁ%mzv‘lﬂﬁﬂiiiJﬁ"lﬁi‘Uﬁu’JfJﬁ 3

YUIeN 3

[ A d Y
ﬁﬂymgllagﬁuﬂﬂmﬂﬁuﬂlﬂ@5117171'"153!!@'9]5\1

NYANIIN

anudanum

b1

Y
auanla

d

MIIAIEH

mari 1%

a

ANIFIOUSIYIV

=h.
=2 D-
@
=
)
e
@
=
=)
S~
=
.
e
@
(=3
1<)
x®

3.1 | aumsussau IWihdundy

3.1.1 manausaau Iihdundu

3.1.2 aumausaau lihdung:

<X
<X
<X

<<

32 | yipvesuowmes INfnszuaas

3.2.1 uon o3 Iihnszuansariauaaia
PUNIU
3.2.2 uon a3 Iihnszuaasasiavaalnvunu

3.2.3 won o3 Iihnszuansasiauaalaneay

ANERNERN
ANERNERN
ANERNERN

NN
N

a < J
33 L!i\?ﬂﬂl!ﬁ$ﬂ’)’lﬂl§3§@ﬂm@ﬁﬂﬂlﬁﬂiqw%}\h

NITUTAATI

3.3.1 MINALTIUA

a 4
3.3.2 usataluonuaes

a { 4
3.3.3 1FIUANINAIVBIDUNIIDT

< @
334 ﬂ'JTlJLi’J‘if]‘]JGU'ENiJE]m'f)ihl%l%}\hﬂ‘igllﬁﬁiﬁ

AN NI NN
AN NI NN
AN NI NN
ANER NN
AR

[

4
3.4 | puanvazueswemos Wihnszuaass

34.1 audnvazuawes IWihnszuansariia
YAAIADYN T

3.4.2 quanyuzuomos IWihnszuaasria
YAAIAUUIU

3.4.3 puanvazuomes IWfhnszuansevila

VANIANTY




(919)

HUEN 3

v A 4 kA
ﬂﬂngllﬁzﬁﬂJUﬂmﬁ)Quﬂmﬂiﬂﬂw“Iﬂ‘é%l!ﬁﬂ‘é\‘]

NYANIIN

anusanus

°

k4
andnla

J

MIWATICH

msri g

a

ANIIOUSIYIV

=h.

3.5

Uszansamlunemoes lihnszuanss

3.5.1 MUMUAUBINAY
3.5.2 Mswlszansnin

3.5.3 anzlszansnngage

AN NI
AN NI
AN NERN

S




a J o - a ) @ ] {
4. ﬂTﬁ?LﬂiW‘Viﬂﬁmlluﬂlﬁﬂﬁ%m&"i}ﬁﬂiﬁJﬁ"lﬁi‘Uﬁu’JfJﬁ 4

NYANIIN
vivei 4 &
o)
P < I3 FY 5
MIBUAYUIAZMINIVRNA NS VBN TWTh | _ 3
z| . = |5 | 2 g
& [ad = = bY
NITUANT SlE|2|c|8| |8
B2 B |%C| 2|E
& & e E |2 | &
d‘ ﬁ' L4 U L4 \
n ¥oHIVRTIaN/HIvotioy
4.1 | m3unyuveswowes IWihnszuaass
4.1.1 maGunyulagldmGunyuuuuamya | v |V |V |V |V | V] 3
4.1.2 msisuvynlagldasumyuuuuage VIiVIVIVIV|Vv)3
4.1.3 msisuvyulagldisanusau lvih VIiVIVIVIVIV)S3
<
42 | mimuquanuiEveswemes ilih
NILUAAT
]
4.2.1 m3muguanuEwemes i
NILUTATIBUAYAAIADYNTY AR AR AR AR AR AE
<
4.2.2 m3muguanuEmemes i
ATLUAATIFUAVARIAYUIY Viviviviviy]s
<
4.2.3 m3muguanuEwemes i
NIZUAATIFHAVADIANT Y VivivivivIiv]s




a J o - a ) @ ] {
5. ﬂTﬁ?LﬂiW‘Viﬂﬁmlluﬂlﬁﬂﬁ%m&"i}ﬁﬂiﬁJﬁ"lﬁi‘Uﬁu’JfJﬁ 5

10

HUWN 5

Tassaazranmsmauvesvivenaslnih

NYANIIN

anudanum

b1

Y
audnla

J

MIAATH
il

myi 14
a

a

ANIIOUSIYIV

=h.

5.1

Taseadauazyiiaveandouias lih

5.1.1 TassadveendouilasIdih

1 @ I
5.1.2 vivtoutlad sy nyasunuman
5.1.3 vitoutlad I smudnyazus vy

5.1.4 vivoutlad Il sanudnyazvaana

AN NERN

[\STREN NI \S R ]

5.2

wé’ﬂmiﬁnmmawﬁ)mﬂm"l‘vxl%

53

ﬁuﬂmmﬁ’u"h\l%mﬁmﬁw

AN N Y
NN Y Y

AN N Y

54

wioutaslWihgaund

5.4.1 Qou lvvosndoutlas IWfhgaund

5.4.2 oaarumsuilasvesvsoutlas

< S
S

AN
<
<

5.5

nifouiladIihauanuaia

5.5.1 vivtoutlad IWheuanuase
vz it Tviaa

5.5.2 niteuad IWihaiuanuase

vzl Iviaa




a J o - a ) @ ] {
6. ﬂTﬁ?LﬂiW‘Viﬂﬁmlluﬂlﬁﬂﬁ%m&"i}ﬁﬂiﬁJﬁ"lﬁi‘Uﬁu’JfJﬁ 6

11

NYANIIN
; £
YU 6 2
. = 2
Fe0sanyatazun UM mwes g - | o= 2
- @ 33 e}
Sl || = |%& g
|2 |2 | E|FE |2 °
Z| 2 |=|@| 3 |E
el el Ee|le| &
c c e e = [
d‘ d’ w Y % v Y \
f Yorivovian/ vt
£ = s
6.1 | anudumuauyauagSuenuaussa lna
voavsoulad i
6.1.1 AN IUMIUANYA Viviv v |2
[ 3 O
6.1.2 iduusanimanialva VAR AR4 v'| 2
6.1.3 ANUAMUMUANYaLasI L NUAUT
§2lna vViviv V2
6.2 | 2vsauyavesndouasluih
6.2.1 Bufiuaugauya VIivivy VIVl
6.2.2 WvsaNyanauysol VAR AR viv]a2
6.2.3 1aseruya lagl sz vViviv ViV
4
6.3 | uwummnaros
| Wenwesiilod
6.3.1 UM ayes ol Ivan Viviy vIvlos
6.3.2 unumwileesiie Toude lineau
NAenil ARZARZ ARAW
6.3.3 usaau lihanasouTasdszana
Tundoutlaslnih VIivVIVivIv|Vv]:2




a J o - a ) @ ] {
7. ﬂTﬁ?LﬂiW‘Viﬂﬁmlluﬂlﬁﬂﬁ%m&"i}ﬁﬂiﬁJﬁ"lﬁi‘Uﬁu’JfJﬁ 7

12

NYANIIN
HUEN 7 &
]
L) a ;
minaaevurdeuladliihuazdscansmn _ 2
@
E - A Und
vosndiouadlvih c|E|=| 2|8 g
& |2 |= | E|E |2
2| 2|2 |cE| 3| &
el el Ee|le| &
& & IS c | @
d‘ d’ v Y % v Y U
#l ¥or1verian/1ivetos
7.1 | minageunseutlaslnih
7.1.1 MInagouLULNsLla VIiviviviviv]a
7.1.2 MINAADULULVUINITAA VI iVIVIVIVIVv]a
7.1.3 39sauyadmiumInaaey vivi|Y VIV
72 | msquamseau i lumfeudaslih
7.2.1 HeNy g gAIMIAUAIITIAY Viviv|Y v'| 4
I 4 9
7.2.2 WoswuaueannudIunIu
Fuenuaud tavdufinaud vViv| v VARAW
73 | dszansamvesndeutlaslulih
7.3.1 Uszanimmmmzainia NEARVA R4 v |v |4
7.3.2 Useaninimaaeniu AR AR A AR AR AY




a J o - a ) @ ] {
8. ﬂTﬁ?LﬂiW‘Viﬂﬁmlluﬂlﬁﬂﬁ%m&"i}ﬁﬂiﬁJﬁ"lﬁi‘Uﬁu’JfJﬁ 8

13

NYANIIN
VA qé
HUIeN 8 2
1 - =
mseevideutadlvih 1 vla naz 3 1la g - | = 2
& é = 2 ;g 2
ElE|Z|e|E|z)| 8
2| 2|2 |€C| B |&
Sl 8| | &€&
d‘ ﬁ' v Y % v Y \
fi ¥orvorian/yiavotos
8.1 | mavmanvdoutlasldih
8.1.1 myvvmseuadlWihnauin NARVA RS v IV |4
8.1.2 mavanndouilad Wi misay vViv|v AR AW
82 | masendouadlih 1 wa uuvvuu
8.2.1 nsdivifoulas Ivihgaund VIviv V|4
8.2.2 nsaoasaIuusaau Ty VAR AR4 VIv]|a
8.2.3 nyaoasarvusaau T lumdu vViviv v vy
83 | manendouadlih 1 wla uuudaTwia ARA RS vI|Iv|a
84 | mysentouiladlvi 3 wa
8.4.1 MIABUUVTAIS-dAS VI iVIVIVIV|V],
8.4.2 MIADUULIADA-IAAN VI IVIVIVIVIV]g
8.4.3 MIADULUAMS-1AAAN VIiVIVIVI|IVI|V]4
8.4.4 MIAOULLIAAA-TAS VIVIVIVIVIV]a
8.4.5 M3nouU Tomuaan VI IVIVIVIV|V]4




14

7. MUNAINIIAMII58UF

[y <o [ o 1 [} J
1 10 11U 1 %21 narlumssamsiseunsaoy 31U 5 mMuaedilas

8. PNAIMSAOU
a 2 Y ¥ A
1. slszneumsaou 3183 unToena luih 1 9adw 3104-2003
=y v ) 1 =
2. nuudnYialsevuensiseu

3. HUUNAADUNB UG I/ oU UszrUeiFTau

d [ a
9. mmmmﬂmmzﬂszmuwa

= Y] ral 9
1. tuyniia INUNNIUIBYINS 60
v Jd
2. LLUU%@ﬁ@UWaQSSH mmmwm%}aﬂaz 60
a a 9. [ Y
3. AUDTITY Fﬂﬁﬂ‘ﬁiﬁllllﬁgv‘li]@]ﬂﬁﬁll"]]’ﬁ]ﬂaﬁﬂu NUNNIUIDYIDS 60

10. 309NN Flumsdanazi)sziiuma
= Y]
1. uuuenyia
2. HUUNAADUNOUITHU/M AT OU
3. nuvilsziiumamsdginausisyana/sengu

4. puUszunUETTN 93055 TULAZ AUNANDANTTNVOIRT OV

Y

axqg ¥y % )
11. m‘lwwumﬁmnmmm

'

Y

[ = dy FIA 1Y a d‘ 9
HAUNIIIANITLIYU AN Gl%’i’Jllﬂ’UL'é)ﬂ’!;’ﬂi‘l]58ﬂf]‘]Jﬂ1ia®ui1ﬂﬂ%1lﬂiﬂﬁﬂﬁ17\lw1 1

i1 4
WA 31042003 Msdamsisounisaeuielditlss@ninmgega uazlinadugns

e

J o A v A
ﬂ13ﬂ1iﬁﬂuﬁiﬁﬁ1hﬂﬂﬂi$ﬁdﬂ ﬂgﬁaaumimmumsmu

[

[ 14 a a o a a o
1 Anpangas 90Uz aens1999 dusTouz 51899 F195 119519991 a1szd Ay
Vo35 13%UAIna I 1 397a39 3104-2003 1¥iFatau
= o 9 = dal a 1 [
2. @nwaziianuilaseaz@eaiioniser v lundazvileveonaslsznow
MIaouTwIFUAIoINa I 1 3987391 3104-2003 T¥iFaLau
= ° ) =2 @ 1 a v A ) T
3. AnyaziaNuE 1 LULRNTA LUUNATRUNOUE 8L/MA IS U WS DUNITALET oL
Ifgndeensuduneuimsasu
=2 o 9 o w 3}; v A = 9
4. Anwwazinanudnls SraurumsIannssumsEous

o a A a v Y Y ' 13
5. ﬁ]ﬂmiﬂllﬁﬂﬂ"liliEluﬂ"liﬁ@uiﬁg]ﬂ@]ﬂﬂ ATUDIUNDUNINITAOU



15

suuilszdivwamsfianusayana/siengy

IR e 309 ettt e eee et eete et et e e e e e eee e eeeneeenteeee e eeesessenen
ANNANUNAUANMWINT S siwmsdszniu
. N - =
AAFTOUN v UFANE s g . ag" g
e, ununda i Woa..o E;ﬁ el § g
S TE I— (RO eeeereeerne R A BS %-ﬂé 2.8 fé B3 F| &
Do | S| SlEelRA I B2 =
Fo-uwana Aisou S R c| 3
HEBEBESEHEEEEE
1.
2
3
4
5.
6.
;
8
9
10.
1.
12.
13,
14,
5.
16.
17.
8.
19.
20.

o 1 4 1 1 2 1 4 a
MIuae lReunTearuneg / aalured ¥odaz 2 azuuy (10 azuuvay ) insnaesia)sydiv

[ ds! = a2 o a oA [
szauazuuy 13 azuuu ull) vuneds TinyzalfiianmsTuszangs

[ = A o a oA [
TEAUASUUU 7-12 ASHUY j P LIAN ll‘i/]ﬂ‘]sJ%‘]JQ‘]JG]ﬂﬁIUi%ﬂ‘lﬂhuﬂﬁN

[ = A o a o (2 ‘o
TEAUASUUU 2-6 ASUUU j P LIAN Nﬂﬂﬂ%ﬂgﬂﬁﬂ1iiu53ﬂ‘ﬂﬁ1




puDUsIUAMEIIN 9385ITNIAZTUNANGANI THVD AT

16

INANAHANMWIANY S s1emsiszidiv
~ ~ a =
MATOUN oo, UMITANY e, =
© [ce
a 1 Y 3/ Ay a Y 3 g :_\,“ \,g (=
uHunIn e i Fudla.......... WOLeeeerrreeens 2 clolg|E|E
— Va EVak) = =2
' G| — |+ | | @& |y =
SO o|S|EIBl=|E|EL2| 5@

- cls| 38|z | E|SE| 5F
v A A f: -
MU ADU.eveereeiee LK ZlelErE|E|lEheE| 2| B

4 - = &% é é s E é el =
O-UIWAND [T cle|lEle|e|Z|e|lc|E|E|R

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ’@ﬂum%mmﬂ /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ NWHLﬂﬂ!"’V]‘]Ji%LiJH)

o 2
sEaUAzLUY 16 azuuy yu'll
FLAUALUUY 7-15 ASLUUY

FLAUALUUY 2-6 AZLUU

=2 = @

AN uﬂm‘ﬁﬁﬂuimuqq

=2 = [
j P LIAN Nﬂﬂ!‘ﬁiihﬁlui$ﬂﬂﬂ1uﬂﬁ1ﬁ

=

0

1 Nausssnluszaum




v ~ v
HAUNIIIANTILIYHI

|| d' Vv Y ] ﬁ' Y
HHIWEN 1 Iﬂﬁx‘lﬁﬁﬁ&!ﬂ%ﬁﬁﬂﬂ1§ﬂ1ﬁ1uﬂlﬂﬂlﬂiﬂﬂﬂﬂ‘1ww1ﬂi%!!ﬁﬂ5\‘1




18

(Y] =) Vv ' dv
BHUNITIANTIIEUT - |
¥a51e911 1309na 1 1 39831 3104-2003 CCYGERL] 1

Yorrae Inseadwuaznanmsauveunsena ]
. Swoumy | 5
Tihnszuanss

4
L

9 A
VDU
1.1 Tassadveunsoana liihnszuansa
1.2 wilavouasodna lninszuansa

1.3 1’?5ﬂf‘l"l'iﬁNWHﬂJ@QLﬂ%ﬂQﬂallW%”IﬂigLlﬁ@]'ﬁ

U

GAREA A LA

v

4 I 4 % ! ' o
wiona Wihnszuaasuiuwaiosna lWihlszinnuilsfignuivsedalszinnaie
1 . I I
msaevuaussaenszud Iihduiuldihnszuaass TasliTassadranmenenimilugl
a @ ] ] Y ' 9 A 9 ]
N3INTZUBNNgINT095Y o819 Isnamd i Tnseadeveunseena Iihnszuaasanevziia
Y I 1 = 1 ~ To A o 1 ~ A ~ A A =
1deenmilu 2 au Ae AIUNBYNUN (Stator) NUAIUNLAADUN (Rotor) INBNWITTAUIDINIT

o J ] 4 I a
Mmauasuaueeas lWihnszuaasaundn ansovdaaseana llihnszuaase1didlu 2 siia

A a A

Ao vilafasundinunannmaumsimiodduundan lWihnsznaase Goni
w3aruiia 1Wihnszuans (Direct Current Generator) tiiorhnasan i nszuanseii1dsy
11¥ 1% iRaes50 52 Tosine Tnaa lWihd1e o wu szunlvihwasanaluGe@uayns
50l 50103 vieuduanmstuumamgan Wil uveaseaumimanlunsoasuia

o o w 1 1] a { { o I @
T nszuaaduanulsadumaanie o fusianaasundsnu lihnszuaaseilundanuna

v
=

~ ' J 9| . A o @ Yo

Fon11 womed I nszuanse (Direct Current Motor) 1D INAIIUNAINNTHYUTN TATY
@ 1 @ 4 I

T Tvaa oy w5y visomsvumaouluszuvusg wudu

wyeana liihnszuaaseriamsosnutia Ininszuaase ianuienaa T Iag

o v w Y

2 o a o v Y A ~ (J ] I
mﬁwaﬂmimummuimullwwwmﬂmsmaamnmmwa’mmummmﬁmmgmmaﬂ

]

1 4 a 4 [ a [
mum?mﬂa”lW‘?/hﬂizuamwuﬂuamai"lwﬂ"mszuﬁmq ‘VIN1u!ﬁ@ﬂﬁ@]Wﬁ\1\11uﬂaiﬂﬂﬂ1i

o 9| ' o o A i Il < = a X2 4
wguimmmzua‘lﬂﬂﬂwamuwammum’magiuammmmaﬂ ZULIIUNAVUNVADIA

(3 [

o Y v o A A
31!11/]11??%@?13@@]314%?%’1@1!1/]




19

Y

¢ =
?ﬂﬂi%ﬁﬂﬂﬂ]i!iﬂuﬁ

U

galszasam’lyl

a A

Y (%4
L NUNNSNae

A Y Y ~ ¥ 9 = o ¥ o o A
ma“lmgﬁﬂuummg ﬂ’ﬂﬁJLﬂJﬂﬁ]Lﬂﬂ’Jﬂ‘UIﬂi\iﬁ'iNLm%‘ﬂﬁﬂﬂTi‘V]%ﬂusU’ENlﬂiﬂﬂﬂﬂ

Tlihnszuaas

%4

2. MUNNHzNaY

A Y Y
e l¥Rise

U

&
ulinuzlunisoenlszneulngsadienie o veunseanaluih
ATLUEANT
Jd A a
ga)szasnBanginssu
A A v 2y ya
ieisouauniIeilng feuainsn
Y AaAau
1. Munnside
- . L4 4 g 4 ” y
1.1 931N IMNUYeIdIuNmasUNvounI0dna lihnszuanseld
o A 4 { { o I [
1.2 Waiienuasosna lnihnszuaasannlasunasanunadlunaaanu Tui 16
o A 4 1 1 [ I [
1.3 Wetenuadeana Iihnszuaasanaasundaanu Wil undianuna la
Y a Y I Y
1.4 TMimqramsnaussduamunguosauds Ia
a o 14
1.5 93 emshnuueuemes ihnszuaasald
% Y a v
2. Ny
2.1 duauediuiegnunveunsena llfhnszuaaseld
2.2 iauedIuNmasunvounInna Inihnszuaasa la
2.3 srusdeyannuruihereveunsena llfhnszuaassinlasunasnu

nadlungsau il

24 575 mdeyannuruihereveunsesna lWfhnszuaasein/asunasan
I @
Ifudlunasnuna'’ld
2.5 ABananmIvinuveuns ot lWihnszuaasald

a o o 4
2.6 NTANANNITN 1\1114"!]?]\1%’8)!@]’05[11/\1% "Iﬂi&!ﬁ@]iﬂllﬁ)




20

% a a v
3. MuUInNae
3.1 13108 MIUAINY NTATINDLIAT
v a 1T o 0o { o

3.2 TanusuRaveu wugeanuaiuinnuldd S wmunaridivua

= v o Jas A v A ) A & X o o
3.3 DUy BedUWUTNG UANUEIIAR oNTUANVAATUFINULAZ AU

Y A aAAa
nawangoen lunanAuazlanassuy
= a

o K = 9 = A wa a A 9 g
34 ﬁﬁgﬁuﬂﬂ\iﬂ1§ﬁﬂuﬂ1\1ﬂ1u'ﬂﬂB{]Llﬁgﬂa'ﬂ@ UANUAATLTUTITNATIA

uazih liszgnd 15 lumsseneendn

A
SIRN A A
1.1 Tassadwveunieena Iihnszuaas
1.2 ¥ilaueunTeana IWihnszuaass

[ o 4 9|
1.3 Waﬂﬂ151/]’N’]uéllﬂ\ilﬂga\iﬂahlww’lﬂiglla@5\3




21

s

fonIsuMsBaUMIATDUMUNNE Y

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

v
U G

=\
VUIAIEN (15 W)
Y A
1. eseuasuazenaslszneumsaou
1 ] Y ]
Jsuaseana Wi 1 vuleN 1 douATIN 1
A ) Y o
iFoelnseadaaznanm sy
vounsodna lWihnszuaasa
Y YA 1 o ~ 9
2. TR ousIsnuATIANNGEBUT0Y
Y =
VDIN0IUTHU
I = A o
3. a5t nuilusziteunaz iy
A 1 F=]
3.1 ATIVUATOWAINBVDIAG B

Y YA Y A Y
3.2 Tz ewnouliasanm

o o ~
UHUUT (20 UIN)
o W Y YA d‘ a v Aa
4. HUZIAIATHADU ALTEU ¥OIFT THAIW
4 4 a
@@ﬂizmﬂ NUNMTUTUNUNG
Y YA o 1 = 1 ~
5. 114Qgimmmuummumumuwmw 1
v YA d’ v 9
6. auwmﬂu@Liﬂugﬂﬂaﬂﬂmmin
[ o d’ 9
HazranmMIMnuvouaIndIna Wi

NITUTAT

2 -
YUadU (60 UIN)
Y YA =~ 4"
7. WdFsuAnyuiomnnenasszno
] A A Y
myaeu Wieh 1 iFe4lnTeai
uagnanmIiiuveunseena luih
Y Yo o
nazuanse agRaouldmuzih
3 a a J
TddnSsnu wazesueaduliauysol
o <
8. I ougnommazaoulszmuilym

U

Y YA ' v 9
9. AGeusIsnuazll uazagaeuaygyl

U

10. poutlsziduilaym

1. wouaiseuIrInadanazae i
1 d‘ d' 9 (% o
Wuef 1 5091AT9a5 AT HANNITNIY

vounsodna Ininszuansa
[} v o Y =) Y I3 = =3 9
2. renusaresteulndusudsuiseudos

< =] a o
3. asnanudusziouuaz e
1 9 = =) 9
3.1 LWNﬂTfﬂTTQﬂi%L‘UfJ‘U FNINLITEUI DY

Y A Y
3.2 mziﬂu“lwmmm

o o A o =R
4. SuMamus 518 NUF ATUND
a <
HAZUAAIANNAALTY
5. giewihuuunadeunouBEeuriien |

[

6. qunmnnuagRaouLazliuiinaszd Ay

9

9
7. Anwuazyianunlaiienininenas
sznoumsaou wueh 1 5031A39a519
HaSHANMIINNHYDUAT0InNa 1T
9 a
NIzHAnI WIAJHTOUDTLY
uazantiunnaszdinny
Y Y <
8. Hisougnaulsziauilaym

(%

9. Frenuagiuaziiuinmszdidny

9

Y = 9 o Y v =]
10. HNEAUUDAN Elﬁh"i DD HASIAUUNN




22

s

fonIsuMsBaUMIATDUMUNNE Y

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

[
(Y4

TuagUuazilszdiuma (25 w1i)
Y
1. aghdouastednoumazaienuenilse
Y YA a oA
12. wounnsu IRz ouliauenia
o2
FouUAI
Y YA o = o ] d‘
12.1 MHGouhuuvdnianien |
Y YA = 1 ~
12.2 TRFsunumUUNE sunLeN 1
Y Y~ = ﬁy ~ o A
12.3 TAAG suAN YU AN DT O
td' = g‘/ 1 d‘ %
naziFeulunsaae i Sesanua
wazauinveunIeanutia Wi
ATTUANTY
Y Y~ o =
13. THAG swhLUUNAae URAE U
.4
WU 1
Y YA o Y ~
14. TWdizouihnnuazeneisou
3 A A o ~
NUA30egnTaimsiFou uazousy

AMBIIN VIUTIIN

[

11. apummuuazaniunnasedinn

o

[

A v a oA =
12. 5°ummam‘vmmﬂamuaﬂnamau

Y
v A

Ch|

o = v ] d’

12.1 MULUANHArUe9 1

12.2 NUNIUUNIToUNUWA 1

12.3 ANYIIBUUNYINVITDINDE

Y )

Fouluasno 1 Goednyay
wazauinveunIoanutia Wi
NTLUANT

13. MUVUNATOUNAAUTIUHUION 1

o Y = < A A
14. MANUTLDIANDUTYU NULATOIND
4 ~ [
Q‘]Jﬂﬁil!ﬂ”lﬁlﬁflu tazTuNIMsausY

9
AUTITN IIYTITY ﬁ?ﬂﬂ’ﬂﬂﬁﬁi‘ﬂ

Q1Hﬁﬂlﬂﬂ?‘iu1ﬂﬁ%®ﬁi}ﬂiﬁ~l

Y YA X ' A A 9 1% o A
1. {lﬁﬂ!iﬂu‘ﬂulﬂguluﬂﬁ'lﬁugﬂlﬂ 1 lﬁ@\?jﬂﬁ\‘]ﬁi'm!la31’Tﬁﬂﬂ15m1\ﬂu6ﬂ@\uﬂiﬂ\1ﬂﬁ

Tihnszuaas

2. Thuuudnianiaen 1 5eelaseadauasndnmsmauvsanisana v

NITUTAT

Yya = ) Y o A A A Y oA A o
3. 114@Lﬁﬂl‘!ﬂﬂﬂ”Iﬂ‘l!ﬂ'NLﬂfJ'JﬂTJLﬁ@\WIﬂgliﬂucluﬂﬁﬂﬁﬂllﬂ 114?71&'33]1/] 2 1309 NHWUY

wazauiaveunIoafutia IMihnszuansa




23

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

U G

¥ =
VAN (15 UIN)
~ A 4 A
1. wseudouazglnsaimsnaassluaiui 1
[799M300A15LNoVLALTATANANAT
Mmauveunisana IWihnszuansa
Y YA 1 o ~ 9
2. G surIenUaIINANNG LT Y
A P
YosFoLazgUnIainITNAan
I = Aa o
3. a5 Nuilusyidisuuaz e
A 1 F=]
3.1 A3IATOIAINIBVOIAEOU

Y YA Y 2 Aa oA Y
3.2 Tz ewFouliams Inasanm

y . “
UHUUT (20 UIN)
o A 4
4. uuz1TeuazglnIginInaaes
A J 4 a
¥oluay gailszaed tnasinslssiiuwa
5. agReouasansUanmsamluaui 1
[} Yy d' [ [}
6. AUNMNAVRBIUNGININBENT
Ugiamsaenilsznovuazasananns

Mo uaisana lWihnszuaasa

v
U

TulUAMS (120 wI9)

ﬂl?ls/d

7. TR suliamsnasssnuluaum 1

azpaouliiuugih IS
HAEAIUAY
[ <]
8. IS ousnomuazaeulszauilym
Y Y ' [ 9
9. AiFsurIeiuagl nazagdaeuazll

10. poutlsziduilaym

8.

9. Fronudguaziuinasydnny

.LG]SEJlIG]’J‘]JQTJ@ﬂﬁ‘I‘UNUVI 1 1599150094

1seneuuaaIsTanann1sNIaIu

vounsodna lWihnszuaas

¥R UATIANNG VS 08090

o
Lm%@ﬂﬂimﬂﬁ‘ﬂﬂﬁ@\i

< ~ a o
casanuuszeunaz iy

1 9 = =) 9
3.1 LWNﬂTfﬂTTQﬂi%L‘UfJ‘U FNINLTEUI DY

Y A a oa Y
3.2 LﬂﬂliﬂuﬂgﬂﬂﬂWﬂﬁ@NL’Jiﬂ

o o o A 4
. iuﬂﬂmuuzmﬁeLsazqﬂﬂimmiﬂ@am

A s s a
"])"E]GI,U\?'I‘H ﬂﬂﬂizﬁﬁﬂ mmcnmiﬂizmuwa

Arsudunamyaisamuluaui |

CgunnfuagRaeuneInUinye

[

mylfuamsuaziuinenszdidny

9

Iy a A d‘ d'
. Qwauﬂgmmsmammﬂm”nm JRYN

MsooAllseneuuasa@ITaHanNITNITU
vounsodna lWihnszuaas

Y o <
Aiseugnanszduilayn

[

9

YN o A Y o

10. gndafideasdeIigna uazeariudin




24

U

DANITUMSTUUMTTOUNNHE N

a Y a Y A
Danssunghaeu Danssugisau
TuagUuazissdiuwa (25 1)
Y
1. agAdouAtednoaziienuensie | 1. aeumnimazsaliuiinaiszdinsy
Y Y a o o Ay a oA ~
12. wounnenulddSeuliiauena 12. SuUnsauidealjiauennalizou
P { o &
Fouaell Al
Y Y= = = A
12.1 1dBeudsunanisnaaosluan 12.1 Wousreaumsnaaedluaui 1
A
N1
12.2 TAdFoununamluaui 1 12.2 nunamluaui 1
Y YA = dy A o A =2 dy A o A A
12.3 TdSoufnpuilonunenuis o 12.3 ANEUHENINGINVIT09N 2
! ! v 4 v
nezBoululuaui 2 asae i Foululuai 2 aseae )
13. G euhanuazeatoslfiians 13. hanwazeradeslians
< 4 A ks < 4 A 4 = o
unsesloglnsainmsnaass nazeusy munsesleglnsaimsizou nazsuils
AUTITY V30TV MIDVTUAWTITN 30555

Q]Hﬁﬂﬂﬂﬁ?ﬂﬂ‘ﬁ%ﬂﬁﬂﬂ’iiu

Y Yat & A A a o °
1. M@Liﬂu%mnumawﬂmmw 1 lj'éNﬂ'liﬂ@Wﬂ‘igﬂ’f]ULLﬁZﬁTﬁﬁWaﬂﬂ’liﬂN’lu

vounTeana lWihnszuansa

] ]
=) =

Yya =R ) Y A o ~ Y A A
2. 114@Lﬁﬂl‘!ﬂﬂﬂ”Iﬂ‘l!ﬂ'NLﬂfJ'JﬂTJLﬁ@\WIﬂgliﬂucluﬂﬁﬂﬁﬂllﬂ 1H1UW 2 13DINIINAA

wsosiuia ihnszuaaseriiadinszquuenvusziiTvana




25

A ~
goMmsisauUMSaoU

d' Q' a d

FoaanuN

1. enaslszneumsasu dImmsaaazae 1 vuqehn 1 Seaszuumads
wazae v

2. nuvdnianulen 1 lwenasdsznoumsaou Imsdanazaevih

3. uuunadoUNouTsunIen 1 luenasdseneumsdou Immadaazane Wi

[ = 1 d' a 1 J 9|
4. HUUNATDUHAUTIUTUIN 1 luenasiseneumsaou ’J"mﬂﬁﬁ\?!,lﬁginﬂul‘V\l‘V\h

d‘ o d
gelaanal
a 14 A Jd o ] A A 4
1. ADUNAUNDT LﬂﬁfNﬂTEJI‘}Ji!ﬁ]ﬂlﬂﬂiﬁﬂ’iSﬂlﬁuﬂﬁﬂ‘ﬂi%!’ﬂ“ﬂﬁ@ﬁqﬁﬂ Power Point
Presentation

U Y A A Y
2. meﬁﬂuimummmwmﬁn

U Q

(= 9 A a a =]
3. UHDUTYUINUANIINDUINDTLUA

d' d ava
asuazgUnsanFinms
A 9 a 4
1. i3eena IWihnseuansertiavaainvuiu yuia 300 3Aa
2. FANIUANUALUNAINOMAIUUIA 300 TAA
14 ~ o 14 v Jd o v d v Y o w
3. wowointei 3 la nuuTsmesnsanszsen v 300 108 115 VI UAIAUAAT
MsVUIARDU
o o 1 <
4. dSuauuian (Field Regulator)
) o
5. T1aAlnoINITLIUEAAT
6. LONNINDI NTLIANTA
7. YaonsuMmaFouaoLNUNYUNIOINAT (Rubber Coupling Sleeves)
8. mileanunsi¥euse (Coupling Guard)

9. gatszuanaz lvaredmsugouasoena lilih

1PNA1391909

leanny e, (2550). n3esnalvliih 1. nyumwa: aunauduaiumaTulad (lno-gjiu).

s £ § o g s &
UIIN BIIONT. (2529). m%mﬁms"lvﬁ'\lmawﬁauﬂm. NIIUNNe: g”lumwmﬁ.

3

A FY a  Jd
UINA NOIFIATIN. (2533). msmna“lﬂﬂm‘mmﬂse. ATIUNNA: TTUINTITWUN.




26

luas 259995501Ma. (2534). m3esruiialilfhnszuansa. AFUNNA: FUEMTHUHNATY.

AnRe MIygnsuEs. (2558). landa vhauad. i aile 23 Tunaw 2559,
N https://th.Wikipedia.org/wiki/]lllLﬁﬁ_ﬂﬁMﬂfj

FuWus mayma. (2530). wSeanalulih 11w 2. ngununa: goniumalulagnszvouna
UL,

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery. New
York: McGraw-Hill.

Iberica Electrical. (2013). DC. Electric Motors. Retrieved March 12, 2017, from
http://www.ibericaelectrical.co.za /online.asp?controller=showcase& view=item&id=6

Iberica Electrical. (2013). DC. Electric Motors. Retrieved March 12, 2017, from
http://www.ibericaelectrical.co.za /online.asp?controllerr=showcase&view=item&id=7

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and
Company.

Wikipedia The Free Encyclopedia, (2016). Emil Lenz. Retrieved March 23, 2017, from

https://en.wikipedia.org/wiki/Heinrich_Lenz




27

U

UNNHAIMTAOU

Y % = Y
wam{l‘mwumﬁmnmiﬂug




28

= Y ] c;
HuUAnYiariHIeN 1

3 = o v ~ ° ' &
Aunuudniasedevuuisuasy vsnsudiaiuas 11l

1. nsouvie Insavouaiosnuia lWihnszuaass simrhney lsahs

2. gunmasunvouaiodna lihnszuaaselsznoulidrees 151he uagvimihn
AN

3. 1a30ana Mihnssuaasainyia launey 151

a ] o A o A 9|
4. 9995 1eNaNMIMNuYunIean e IWihnszuansa

a @ o J 9|
5. ﬂ\i@‘ﬁ‘lﬂﬂﬁﬁﬂﬂ1§1/]’]\1’]usll@\1u@m@ﬁulww']ﬂﬁgllﬁﬂiﬂ



29

= £% v c;
masnuudnriariven 1

1 A Y A

v A A 9 A Y A 3w
01 AdY NIDVH50 IATIU0AUATena IlTnIzaasalintin 2 913 Ao wihnnenatludn
] ) ) A Ay o A Ao A [ Y
viouna lnmelunwuaveunseuieileosnumsnszunnnseiiingdu lunsznusiildnaln
I & g { A o T g 4
melwdenie uazdnwinnuiudumihnmerdesnuauinuiman T uve 18 duus
[l < 3/ [l < ¥y A A A o [ 3‘; 1 < =

wimannniuumanldnaeunriunseunie InsandumndIvumimanviile

Y0 2 oy dmlszneuniludiuimasunvsuaseina lihnszuaasslsznoulide

des!

<3 Jd o ] < I o
1. UAUHANBUNIBT MVNINLRUHAN V1oAY USUITunseanszuon W%}@Mﬂﬂl"l)"lg

U

9
' o @ [ Y < @ @
TN TUINVAAIA ANUU Llﬂulﬁﬁﬂ@HilLﬁ]ﬂg%\‘lﬁﬁﬁ}'lﬁiﬂﬁiﬂﬂ'ﬁwuﬂlﬂﬁ'Jﬂ Hasvyu

A A4 d a 1 13 A A2 oq9 < s < 1
wasunituseusisesaveg luduuimianiaei 3 ldunumansuueesituniswu
A ' & ] 3 v
W30aIUH LIV UUIHANAIY
Jd v o o A Y U <3
2. padne e’ Wuaninhonmewasioenuuumswu 13 luseswewnuman
J ,;‘ Y @ < J o Y a (% Y a o
puNes ynadatvzgnryu lwieounvunumiane e’ i linauseau Tl teni
A 4 A A g A o a Y o Y a A
Nvaadae e’ lunsdiiithuasessuia liihinszudase naziildinaussivaaine,
s w < 4 { & 4
wieinanInunumaneueesyulunsainduuemes fhnszuaasa
a Jd g @ o o A a = (=]
3. neulluaes Wudninhnndnewasddszizesdailuginsinszuenseunny
o A @ { o ]
nyursomat uthnulawssau IWihmiienhnszuaaauiuIiihnszuaass
A < 3 A 1 < s A o
4. ununyuvisoma Wunnuraniidenod luna1aunumano 1uwes 1050951
H @ < J 14 ' e @ { (%
WIMTNUNUINAND IO TUAZYAAIADUUIIDS HAUNYUNToINA19z0181 1N T Nady

A A 9 ~ = Yy A
ﬂ‘]J‘uL‘W@ElﬂﬂlmzﬂiguMLliiLﬁﬂﬂﬂ1uuﬂEJ1/l’gjﬂ

D)

93 e A3edna Iihnseuaasadl 2 wiia laun wieanuia Iihnszuanse nasundanuna

e

unganu i vazuemes Ifhnszuanse nasundsnu Iidlundsanuna

S

{

3

Y04  aou w3onudaliihinszudasalivanmaiinuenaanasa lWihwwngms
= ° 4 A A No Y o o dqY o v 3 J Y
mHgNnhveshsued na1ae weldiqumain lnnadsnunanaliunumane uumoinioy

v J v Y v <} a [ 9 A o da! =

AUYAAIAD IS HyuAanUId UL man vzinaussau I tsnhayunaaaine
SR a o | o & a

wiwed Fenanavewsian Iihwiieniniluldawngilovnveunauis

[ o 9| A W ° A a o T oA A A Vo 9

Y05 @ou wewes Iihnszuaasdivdanmavhauiendandsuna nanfe iweliuvass e T

[ Y S [l ] 3 A ~ a A o
nszuansineliuaadne e egluanuuimaniiaai szifaussnvaataouuvedilull
s v q 9 < 4 &2 A A A A
AUNQUBAUAUTUASHAN IHUNUNANDUVIIDT NYU FINANIIVBINITIATBUNUI BN THY U

3 J a 9y A 9 2
UDUNUHANDUNLIDT 'E)‘ﬁll']flllﬂ@"lll ﬂ%]?Ji’)"]f']stlJ@QW\laiJﬂJ\i



30

HUUNATIUNOUISHY HHIETN 1

tﬁ' b4 Y o A k4
1393 Iﬂﬁﬂﬁﬁ"lx‘l!!agﬁﬂﬂﬂ]57”\‘l]umﬂﬁ!ﬂﬁ@ﬂﬂﬁﬂﬂﬂ]ﬂigllﬁﬂiﬂ

o A A o A Y A a Y a
AV fﬂ\uaﬂﬂﬂ1ﬂ@ﬂﬂgﬂ@]@ﬂﬂq@twfN"’U@!ﬂfJ'J

2.

< Y A ° ' .
. Llﬂulﬁaﬂfﬂllllﬂ@iﬂﬁUWWﬂWﬂ/I'N']u@fﬂQllﬁ ? (Obj 1)

g A ¢ Yy 9 g
n. Wuinvaadne e sy A AdUITWNKAN
g A J ] ] 3
¥, 1lufnaalno IR sz Hyuey luauINIMaN
A ¢ D, Q& o
a. 1luinwaadao e azas AN uTmman
I o [l 1 <3 A Y 9 1 <3
1 iludmyuegluauumimamive TRIduus wimManas U993
I o ] ] I 4 { o { ° v 3
1. Wudmyuegluauuimaniondsunssau Iuilunisnihmn laaudlu Ivas

folaitluiiouiigndesveuaiesnaliihnszuanssinlasundsnunafiundsann v 2

(Obj 2)

3.

@ < @ o < @
f. fl‘waQQTL!991)1‘11!1,"]71!,1]u‘Wa\‘1QTL!hl‘V\l‘Isll\l1Lm$‘Wa\1\1TL!@91}11!fJ’E)ﬂnJuwmﬂuvl‘v\l%}\hﬂizuﬁmN

(2

Y y o ) A s o Y d o Yy
Wawmmumnﬂu‘wawmmﬂmiENEJummzwmqmmuaamﬂuwawm"l‘vxl‘vh

g}

V.

=~ [ 9y 9 I @ 14 o Y I @ 9
LUN QQTL!ﬂTL!L"]JmJu‘Wa\‘1QTL!ﬂ1mJfJmfJ5Lm3Wa\iﬂumuaﬁlmﬂuwmﬂu%\m1

o}

(X

=\ Y 9 [ Y [ 9 I @
1. Indanuddiluwdson Iihuazwdsaudueenitlunasnuna
9. 90 ¥ uag A gn

< a A 4 A = o I @
Jolailluiinungndesveunsena lihnszuaasennlasumasnu il undsuna 2

(Obj 3)

[ I [ @ [
. Indsnumuadlundsnu i nssuaa s unIon TLUANT AL NAINUAUD DN
I o
Wunasnuna

=1 o 9 Y [ A o [ 9 3| [ 9
U. UN QQTU@]TUL‘]J']HJT!WﬁQQ']u’ﬂ']ﬂlﬂ3@\1ﬂu@]L!ﬁ$Wa\1\ﬂu@1u@@ﬂlﬂuwa\1\ﬂqu1/\]']
Y 9 @

=1 o I Y o o 9 I [
UN QQWU@WULGIJ']ETJuwa\‘i\nulh/\h/\hﬂﬁgllﬁﬁﬁU!LagWa\i\ﬂu@']u@@ﬂlﬂuwaﬂq']uﬂﬁ

2

[ Y 9

a 3 [ 9 v Y 3 @
UN NTL!ﬂTL!LEU1L‘1JMWQNTL!]1WW"Iﬂ§$LLﬁ¢INLLﬁ%WﬂN"IuﬂTLJ@@ﬂlﬂuwaﬂﬂuﬂa

9. 90 A uaz 9 gn

Lo



31

a 4
4. L‘Wﬁ'l$Lﬁﬂiﬂ%ﬂlﬂﬂl!ﬁ\‘l@%uﬂ'lﬁ?ﬁgi!ﬂ'lllﬂ%]sllﬂﬂlaucﬁ ?(0bj4)

=\

A 9/, J o Y a 9 1 <3 v o
f. mauﬂixLm"lvhlﬂwaGlmmm@mmmaﬁ ‘ﬂ%ﬂWiﬁLﬂﬂLﬁuLLﬁﬁlLﬁJLﬁaﬂﬁ’f)‘]_]ellﬂa')ﬂﬂ’JU']
AAAa " Y 9 1 < o ] &£ a o I 9 o
NUNANWADAULTULT UHHANHANDI T UIBY LA WA NI UUTIATUTIUIULIN
Y ] <3 19 Y ] <3 @ o Yy 9 ] <] o
9. mmmmeaﬂﬁluﬂlﬂmmzﬂamummmuumaﬂwaﬂ ﬂWiﬁLﬁuL!ﬁﬂLlNlﬁaﬂﬁaﬂ
a Ay & Y =2 a LY
NAPTHHUUHHINATUUUIVDIVADIAUU IIUNALITIATUNTINYU
9 1 <3 a [ 9 1 <3 v A o Y a Y
fl. Lﬁul!ﬁﬂLL?JL‘H'@ﬂﬁluﬂlﬂaﬂﬂ‘ﬂzlﬁﬁuﬂﬂlﬁullﬁﬂllwlﬁaﬂﬁaﬂﬂﬂ'li?ilﬂﬂﬂﬁ%klﬁllV‘IW'lllﬁa
d o Y a 9 A d%’
leuﬂmﬂuu ‘Vnﬁh’ﬂﬂﬂll,ﬁﬂ@nuﬂWﬁ‘ViMﬂlWﬂJﬂlu
a o o A 7 7 1
. ﬂmﬂmﬁmu"lvﬁfhé’ﬁuﬂauﬁmﬂammmmaﬁlmmmm”lﬁ%mimﬁmq ﬁ]%@]ﬂgﬁu
< 4
NIVNHYUUBDULNUHANDUNLIIDT

A~ 9 I o q Ya a 9 o
9. LiJ’E]‘JJﬂi%LL’dth‘V\l1114'@1‘1461]@1@’3@8%%&]@5i]&“l/]ﬂ’ﬁlﬂﬂLl,ixillﬂﬁnuﬂﬁWiguﬂlﬁ)ﬁuﬂulﬂﬁﬂ

¢
DUNLIDT

4 Y o ' .
. womes Wihnszuaasalimsiauedials 2 (0bj 5)

d’ ~ Y, 1 ~ 1 [ < a [ 9 d‘ ~
n. Wetinszud Wih lvaruvaaianegluauumimanszinausiwan Ifuaaramndoun
< 4 I'd 9] J A 9
¥, unuane eI veaNames Mihnszuaasamyu lawnginasing o
vounania
A A Yy 1 ~ 1 1 < A 9 [ < [ v W
a. Wolinszud Wih lvaruvaaiaiogluauuuimansg iduns wimanuanwanau
YARIAADDUN

a9 [] < Y] A o [] 1 A A [ Y 3 14
J. lllﬁull,iﬁullmﬁﬂ‘Viﬁﬂm‘L!fJ’J‘LH@EJN@]@LL!ENL‘IN’E)Nﬁﬂﬂlﬁllﬂumﬁﬂi’)%m%@iﬁﬂu

AEAUTIIUNTENIDIANUEINNA
a 1 < 1 1 < @ [] I
2. naus T a U AN T HAN A UL LI ANUBIVARIAD UMD S NUIFULTUIKAR

] [ @ <
{l]']ﬂ”llﬂﬁ'lﬂﬁu']ﬂllﬂlﬁﬁﬂWﬁﬂiﬁLlﬂulWﬁﬂ@’]LN!ﬁ]i’)gﬁit‘lu

DASUUNATOUNDUITLIU

a A Y v A [} A 9 [ o
I19IH1 Lﬂii’)\iﬂallww1 1 39 a9 3104-2003 HUIEN 1 1Aseas1aasnannsniu

vounsoana lihnszuans

1.

U 2.9 3.9 4.9 5.0




32

HUUNATDUHAIISY HivIeN 1

tﬁ' b4 Y o A k4
1393 Iﬂﬁﬂﬁﬁ"lx‘l!!agﬁﬂﬂﬂ]57”\‘l]umﬂﬁ!ﬂﬁ@ﬂﬂﬁﬂﬂﬂ]ﬂigllﬁﬂﬁﬂ

o A o A A A Y A
AVUIY IABDNATINDU Qﬂ‘ﬂﬁjﬂlW‘(’J UBDIAYT

1. tolailuiiowiigndesveuaiosnaliihnszuanssinlasundsnunaiiundsan i 2
(Obj 2)

a. Indsnuauduilundsau Iihueaswdsnuaueendlundsnu Inihnszuans

[

= 9 Y I o A o o Y I 1% Y
U. UN QQTU@TUL‘U'IHJU‘Wﬁ\'N'luﬂ?ﬂlﬂﬁﬂﬂﬂuﬁ!mgwaﬂ\ﬂuﬂ']u@i’)ﬂlﬂuWﬁ\‘]\‘lﬁlublV\lw']

Y Y 3 o 4 o 9 I o Yy
n \NTL!ﬂ’]u&‘lﬂ!ﬂuWa\1\ﬂu{ﬂ1ﬂil@L@'lf]ﬁL!agwaﬂﬂﬁlu@']uﬂ@ﬂlﬂuwa\?\i']uulwwﬁl

e

2
=)

[ Y 9

a I [ 9 o 9 I 1]
Andsnuaudundaanu ihragwdinudveondlundinuna

2. 90 U uaz A gn

Lo

< s Y A o ' .
2. unuane s irihnmsiaueels 2 (0bj 1)
3 A s 9 Y] =
. Wunevaalneuesuaz a1 uduns waivan
3 A P ' g
¥, 1lunaalne e siagnyueg luauuvan
3 A P v ] & Vg
a. Hlunnvaalaeuueestazadeanulludaivan
3 o ' g A Y 9 ]
9 fludmyuegluauumimamive TRiduus wimanas Uy
I Y] 1 [ < 4 ~ % ~ o [~
v dudmyuegluanumimanion)deunssau lihmtienihon Iladuduvas
a 4
3. NS 1Z1HQ AT UNANTIR UM TUYUAINNVOIUAUE ? (Obj 4)
4 4 o a [ < )
. wotnszua i Inaluvaataeuumes sz linaduusunimansouynalIndlii

a 1 ' 3 o v 2 oA o < o
ﬁﬂﬁﬂ10ﬁ@ﬁ1utﬁuuiﬂl!ﬂlﬁaﬂﬁaﬂ@ﬂ’l\iaUL%’\i LlazwwunﬂuuﬂGgﬁumuaullm

=l.

9 1 <3 v 9 Y 1 <3 o o Y 9 ' < o
€. Lﬁul!iﬁLlhlﬂﬁﬂﬁluﬂlﬂﬁﬂﬂi}$ﬁﬂﬁ1uLﬁ‘ul!i%mtﬂﬁﬂ‘ﬂﬁﬂ 1/]']11filﬁul,!,iﬁl,mlﬂﬁﬂﬂﬁﬂ
a oAy & Y =2 a LY
HAMUHUIUUUBNATUHUIVDIUVAAIAUY IUNALUTIATUNTITHY Y
] <] a @ 1 < o A o a
fl. Lfgf}ulliﬁLlﬂlﬁﬁﬂiumﬂﬁ’lﬂﬁ]&ﬁiﬂﬂﬂlgf}ulliﬁllﬂlﬁﬁﬂ‘lfiﬁﬂﬁﬂTiﬁ}LﬂﬂﬂSZLLﬁlIW%Wulﬂﬁ
S o Y a v A 2
GL'L!“]J@E’ITJ@M‘L! mﬂ,mﬂmmmumimgummu
a o [ { 4 14 1
J. msmmgswm"lvmwﬁ’mﬂauﬁﬁuﬂa’mmmmmmmmmm”lﬂ%msmamwmaﬁ'm
<
mimguﬁuamﬂumaﬂmmma%
A 9 4 o q ¥a a 9 <
. L?Ji’)iJﬂSZLLlel‘V\I’V\I”Illﬁa‘luﬁllﬂa’Jﬂ’f)”llllﬁ]@iﬁ]gV]ﬂﬁlﬂﬂLLS\TU@WH‘L!ﬂﬁ‘l{i?;ll!ﬁlli’]\ulﬂulﬁaﬂ

DUUDT



33

a3 a { 4 { { [ a3 [
4. 4o lailutiengndesveunsona lihnszuaasindoundsau lfuiunasnuna 2
(Obj 3)
[ <] [ [ ]
A, Inaanududutundsnu Iihnssuaadunsonssuan s WAz WA UL BN

3 [

Wunasauna

=\ o 9 Y [ A o o F) I o 9|
V. UNARNUM LA UNEIUIINATBIBUALAE WAL U U AT WA W T

[ <] [ [ @ <3 [
wasnuatundnu ihnssuaadurazndanuiusoniundinuna

)]
g}

= (% F) P [ 9 [ kY I [
UN \‘]\‘]11!@11!1"’1]“'1_]”1/\]11\1\1']1‘!llV‘I1"]1ﬂ3$!Lﬁﬁﬁﬂllagwa\3\ﬂuﬂ1u@@ﬂlﬂuWﬁQQ’]‘Llﬂﬁ

Lo

2. 90 A uaz 9 9n

J 9] o ' .
5. wowed Iihnszuanselinsianuedials 2 (Obj 5)
d’ ~ Y, 1 ~ 1 [ < a [ 9 d‘ ~
. mamizuﬁ"lwm"lwamuma’mmgiuﬁmmmmaﬂfﬂzmmmwaﬂiwm@mmﬂaau%
< 4 I'd 9] J A 9
9. uﬂumanmmmimmmamaiul%l%hﬂimamng‘uhlﬂ@nm;]mmmngmqﬂﬂ
vounauya

A~ 9, ] ~ ] ] < a oy ] 3 @ v v
fl. Lﬂﬂﬂﬂigllﬁ]’lww'lvlﬁaW’luﬂ]ﬂﬁ'ﬁ@‘]ﬂ@chuﬁu'lllL!NlﬂaﬂﬂgNlﬁul!ﬁ%&ulﬂﬁﬂﬂﬁﬂﬂﬁﬂ@u

A A

UARFIALAADUN

oy vg o ~ o ' A A v q ¥ <3 s
N. NLﬁullinlleaﬂﬁaﬂlﬁuﬂ’gu']@ﬂ']\iﬁalu@\ilWE]Waﬂiﬂllﬂ‘lﬂﬂaﬂ@uum@iwgu

Y 1 o = S Ao

AYAIMULINIUN TS TNOIANUITINDA

A 1 I ] 9 1 3 J v 9 [ <
. lﬂﬂl!i\‘]ﬁlu/ﬁu'llllﬂﬂwaﬂ5$w31QlﬁULli\1L!lllf”aﬂ"ll@\?"ll@aﬂﬂ@uuﬁ]@iﬂﬂlﬁuuiqL!lllfﬁaﬂ

] < [ <3
%']ﬂallﬂﬁ'JﬂﬁunJLHJLWﬁﬂWﬁﬂﬂlﬁ!L!ﬂulﬁﬁﬂ@TLNL%@%ﬁHu

MagUUINATO A8

A A 9 v Aa ' A 9 o °
3189%1 Lﬂ‘i’é)ﬁﬂaU],WV\h 1 91 aI¥1 3104-2003 HNUIIN 1 Iﬂﬂﬁ’iNmeﬁaﬂmiﬂ%ﬂu

vounToana lWihnszuansa

1.9 2.9 3.9 4.9 5.0




suuilszdivwamsfianunayana/siengy

d' d' a v o d' Y
1U31uﬂ 1 1593 ﬂ1§€1i’)ﬂ‘l]§$ﬂi’)U!!ﬁzﬁ1ﬁﬂ?‘iﬁﬂﬂ]i1’l1x‘i1uﬂli’)\‘i!ﬂﬁi’)\1ﬂ’a‘l‘i"l‘l'hﬂ’imlﬁﬂix‘i

34

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
AT D)

U
Y

U

9

s 14 i

a Y

1 9na
ANNYNADIVDITOYA
wamsliaanu
anulszalnveanau
MSUNAUD

TINATHUUY

Q

HNUHA

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!!,ﬂﬂ!"’ﬂ‘ﬂi&llu)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs
Ugiamsluszauihunais

Ugiamsluszauem




35

puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIBYU/MITOU ASIN 1

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueq
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
ANUIYIU

iy

9

msa
52

o 2 4 1 ] 2 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw v avlu¥eq ¥o9aL 2 AIUY (12 ﬂmuuﬁu"lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FLAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON Nﬂﬂ!‘ﬁiiuiuigﬂﬂq\i

=2 = [
NUYON Nﬂmﬁiiﬂiui%ﬂﬂﬂﬂ‘lﬂaﬁ

)

‘Vflﬂflﬁﬂ Nausssuluszaum

L)




HAUMSIANISIBEUS

v d' Y A d' oA Y
HuUEYgNn 2 ﬁﬂﬂﬂ!%!!ﬁl:ﬁuﬂﬂﬂli’)ﬁ!ﬂiﬂdﬂ”l!uﬂ"lﬂ‘ll‘hﬂi%ﬁl!ﬁﬂix‘l




37

HAUMIDAMIIFEUS Wi 2

v
(%4

¥0518311 1n3e9nalvi 1 5%a311 3104-2003 | @eunsan 2-4

Yot dnpazuazanlifveunseaiuiia ]
. $waumy | 15
Iihnszuanss

T |
HIVOIUOHN
2.1 ¥ilauauasodniia lWihnszuans
2.2 aumsussau I umsieni
Aaan J
2.3 URAsere e’

[ A o A 9) a o 9
2.4 ﬂﬂ!aﬂ]&lmzﬂlﬂﬂlﬂﬁ@\iﬂ']lu@"lww']ﬂsgllﬁﬁquﬁu@ﬁaﬂigﬂullﬂﬂ

[ A oA 9 a o Yy 9
2.5 ﬂmamslmzﬂjmmimmmw"lﬂﬂmazumN%uﬂmﬂizﬁ]umﬂmmm

2.6 migydonazdszaniamlunsosduiialiihnszuaass

o v
azangy
: o a I 4 { { [

Lﬂ%ﬁ]\‘lﬂ'lL‘L!ﬂhl‘I/\I‘Ia/}\hﬂimlﬁﬁiﬁlﬂulﬂ%’ﬁNﬂﬁ]‘lW%}‘hﬂigllﬁ'ﬁi\‘iﬁlﬂaEJ‘L!‘Wﬁ\NTL!ﬂﬁ
I @ 9/, = yq 9 @ 1 ] < @
LﬂuWﬁ\‘]\i"luulWW"l “]Nllﬂclclfﬁﬁf‘lf‘ﬂif‘ﬂi@]ﬂ’Nﬁ]iﬂ]ﬂﬂﬂlﬂﬁ?ﬂﬁﬂ?ﬂllulﬁaf‘lﬂ‘U’N%iﬂJﬂﬁ’Jﬂ

J I o 1 a A o A Y 1 Ay 1 I
@HNL%@SL‘]JMWJLL‘]JQ%l!ﬂﬂ]@ﬁlﬂi@\iﬂ”lluﬂul‘ll\l‘ll\l”lﬂizllﬁﬁiﬁ NAINDDIIITUAAIATUINLUULNAN
1 < a o d A 1 A o A Y a (J Y
Ao UDATZNVINITUARIAD UNIIOS LSEJﬂ’NLﬂifNﬂ”IL‘L!ﬂ"lV‘IWWﬂigLlﬁ@]ﬁﬁ“ﬁuﬂ@’lﬂﬁzﬁlu

1 1 <3 T [

18N (Separately Excited DC Generator) Llﬁﬁjiﬁﬁﬂiﬂ]ﬂﬁ’lﬂﬁHTNmeaﬂ@@ﬁ’luﬂu’NﬂiﬂJﬂﬁ’Jﬂ

s J 4 o A a @
puNaes azizeniuasesiuiia IiihinszudasariindInszqualoaos (Self Excited D.C.

[ o a @ I 4

Generator) Tagnannisimaulumsnaauseauldihnszuaasaiiuldawngueahisuad

1w

{ A [ { o @ . I o { o A ]
nnenumamtleniusqu lih Feawnsodouduaumanssan ldilumiionhnvuegiu
o a 1 9 a o Yy ~ o A P ] 1 I

walsdaszan q 18 vazmafaussau llihmtienihnvaatae nuvesneg luauuuiman

A ~ g’/ o Y a aan S ] [] I~ Y] =
NAINUY ﬂ?ﬂlﬁlﬂﬂﬂi‘]ﬂﬁfﬂ@%llm@ﬁﬁx‘]NﬁiﬁﬁuTNLLNLWﬁﬂWﬁﬂﬁﬂﬁ\‘illﬁ&ﬁﬂ?jﬂﬂi\ﬂ]@\ﬂﬂﬂ
laul%ulliﬂl!ijlﬂaﬂﬁﬁ’ﬂ

Weansesruia Tiihnseuanswwaausean iihnsuansaiesioTvan noanssy

2

4 o ' o @ 1 1 <3 [
"U’ENL?]%?N%]%N AHUZUANANNUATUANHUSNITADWNITUAAIATUINHNINANNUIIITUANIA
Yy 9

J v A v [ ' ' = ° Y = o w U
DUNLIDT ﬂﬁuﬂﬁﬁnﬂi‘ﬁﬁﬂﬂﬂﬂﬁTJEJfJiJllﬂﬁtji‘Uuﬂ1aQU],V\IV\IW uazmiqq;mammmma'lﬂmu

P | 1 v a 1 a A A o A 9,
U “]Nﬁ\iwaGI’E]ﬂﬁﬂ@ﬂ1ﬂi$ﬂﬂﬁﬂ1W"ll’éJ\1Lﬂi’é)\1ﬂ1LuﬂUh/\h/\hﬂi$L!ﬁﬁi\i




38

J ~ 14
galszasnmsisau;

aalszasnmlyl

A

1. MUYNENae

=

e ldFoulinnui anudhlednvuzauiveunsesiuia lrlihnszuaasa
2. Muiinbzidy
e lidBeulivinuz lumsnagounsoana lihnszudasa
¢ a a
ga)szasnBangfinssu
A~ -
ieisouanileiiudy i euainsn
Y aAav
1. MUNNBNde
1.1 venawuana1n ihvesmsiuvaadauuuniluaguuoual1a
1.2 venanbmznememnvesmsiuvaadauuunal 1@
a a ] <
1.3 AnTIgHHANsENUYeINMIsIaaUINLEIananla
a a 1 <3
1.4 p5U1emsnaduuLMany9 e
a a 9 a A ] <] A oA 9
1.5 o511ematnannudumuiIngaivaalaauuiiianyeaas ot uiia i
A o LY (= vy
nsznaasriadInszquuenvus 1l Tvaala
1.6 sz1jamuveunsoana lnihnszuaassriiadinszquuenvuz i Tvaa'ld
A ] 4 o oa 9 A o Y 9
1.7 @enldanunsestuiia lfhnszuaasriiadinszduarsauoumnvaain
Y 9
aunsulagndos
Y = o o A o A Yy a
1.8 Thamumneyadeammiunauveunsoaiuiia luihnszuanswiia
o Yy 9 4
AnszAuAIEAUBILLYAR AU A
1.9 @eonldenunsestuiia lwihnszuaassvaaanday’la
1.10 suumsate Ivasvounsesiuiia lWihnszuaassnununula
Y A o W < s ¥
111 udlymmsgaydeiiaslunumanemmes 18
a L 4 o A
1.12 o5 vnemsgdoainse luasestuia lihnszuaasela
1.13 Anavmlszansawas oaruia idhnszuaasala
1.14 vonmanaannzilszaninmgegaveunsesiuia lnihnszuansela
Y o/ Ay
2. Muinuzide
2.1 naavsnuanvazveunsoina Mfhnszuaassriadinszduuonld

2.2 naavsnuanvazveunseina lihnszudaswtiadinszqualonuiosla




39

2.3 naaeamsvinuasodna Iinszuaasalq
24 9590 uszansmnvouniedna lihnszuaasald
% a a v
3. MudIANAY
3.1 17118 MIUAINIY NTATIADIAT
v a ) o 0o { o
3.2 innwiuAavey wnugeanwjuiuhaulidiinunaindvua
= v o Jaa A v A o A & X o )
3.3 DuyBedUWUTAA AN AR souTuANNAARUFIAULAZAY
k) A aAAa
ndwaatoenlunanauazlanasisas
= =\ 9 =\ A wa A A aAd 9 4
3.4 AszrtinDInNIsBeun U Ruaz e Ianuaasuaiedsse

nazih liszgnd 19l umsseneuen@w

A
IHO1a13S

a 4 o A Y
2.1 ¥iaveunToIn i IMihnszuans

2.2 ﬁummsﬁu"h\l%wmﬁmﬁw
aaa 4
2.3 ﬂgﬂiﬂTﬂTlMl%ﬂi

Y 4 o A 9 a o Y
2.4 ﬂmaﬂﬂmgel]@Qlﬂ%@\?ﬂ']lu@]lww']ﬂjgllﬁg’]jqcﬁu@ﬁjﬂjgﬂuuﬂﬂ

o A o A 9 A o Yy 9
2.5 ﬂmﬁﬂ“lslmzﬂl’ﬂﬁlﬂi@ﬁﬂTLuﬂ"MWWﬂSZLLﬁGINGH‘HﬂG]Uﬂizﬁ]uﬂ’mﬁulﬂﬁ

2.6 mygydonazdszaninmlunsosduiialiihnszuaasq




40

s

fonIsuMsBaUMIATDUMUNNE Y

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

U G

¥ Y v
VUINIEN (30U 3 AT IATINASIAT 1S UIN)
o 4
1. wssudatazonaslsznoumsasy
I unTeana v 1 vuqen 2 Gosdnuus
wa A o A
tazaniavounIeInia lWWnszuans
é 1 I g’/
AFauUamsaeuili 3 A39
Y YA 1 o ~ 9
2. TR suT I uaIANUTIIT Y
Y =
VDINDAITIU
I = Aa o
3. asrvanuilussiliounaz e
A 1 F=]
3.1 AFIVUATOUGINBVDIRITOU

Y YA Y A Y
3.2 TR swsoulas s

)

v Y Y
YU (FoU 3 AT UIATIAY 20 ‘mﬁ)
Y YA o 1 =
4. TgGsuMuUNAaaUnNoUTIY
W17 2
4 =] Y 1 ~
5. vonyallszavAnsizeng Muen 2
6. SUMNAVAG sNeINUEN BB AULIA
vounTeanuta lihnszuansa

3| o 9 1t =
Lﬂumimmqumiau

v Y Y
YUFOU (DU 3 AT ADUATIAL 60 UIN)

Y YA =~ 4"
7. 11(?@LiEJL!ﬂﬂH”ILH@T?”I%”IﬂL@ﬂﬁTS‘]Ji%ﬂ?J‘U

A [ LV

MIAOU MUEN 2 (ToIanYUIaz AN
A o a 9 )
younzoetuiia lWihnszudase agdaou
[ o a a J
Tz nazeSueasuliauysal
[ <]
8. IAFougnnmmazaoulszmuilgm

U

Y 9 9 ' [ <
9. AGesunazagdaeuyeiuagilsznu

Ttauysal

10. poutlsziduilaym

1. wgudiEeulsuasena Wi 1
N1U2eN 2 (ToIanNAUZIAz AR

vounIoanuia lWihnszuans

' v o Y = Y = =} k4
2. %Qﬂﬂu‘ﬂﬂﬁﬂﬂliﬂuiﬁlﬂuﬁgL‘]JfJ“]JLﬁfJ’Ui@fJ
< = a o
3. A5t usziouuazIue
1 9 = =) 9
3.1 LWNﬂWfJGlTTQﬂﬁgl‘UEJ‘U FNINLTEUI DY

Y A Y
3.2 Lﬂl%ﬁﬂuiﬁﬁi\‘ll’m"l

Y o 1 = ' A
4. @Liﬂumgmumﬁauﬂamiﬂuwma‘w 2

[ J = 1 A
5. iﬂﬂi?ﬂﬂqﬂﬂig’ﬁﬁﬂﬂ1iﬁﬁlu§ NUIWEN 2

(%

6. qunmnnuagRaounazliuiinaszd Ay

9

9
7. @nuaziianuenlaiisvinnenais
sznoumMIaon HUIeN 2 So9aNHUL
uazauinuounIan e Wi
a v =K
NIzUansy Manges1Ie Lazanliunn
Y Y <
8. Aisounamlsziauilam

(%

9. Frenuagluaziiuinmszdidny

9

N

o 9 Y

~ = o 7 L=l
10. ANYINUD TN alvinow azanunn

&=




41

s

foNIsuMsBaUM ST UMUNNE Y

a Y a Y A
nanssuAjdaou NANIINRISEY
Tuagduazdssiiuwa (agduaziseiiv 3
Y Y
As9 aguazilssiiunsaag 25 W)
1. aghaousnomuaz srenvenilse 1. poumouuazantiuinaisz dini
Y Yy a wua [ Ay a A ~
12. wounmenuIvgiTeualgiia 12. Sunaunundealgiiauenaiizeu
oo X o 2
UBNNATIUAIY Al
Y 9t o o o oA o =~ o VoA
12.1 TG sumuuUEnia wilen 2 12.1 Muuudnianioen 2
Y Y =3 ] A = ] A
12.2 THATEUNUNIUINIToUNUIEN 2 12.2 NUNIUUNFEUHUIN 2
Y Y~ = dy A o A = dy A o A A =)
12.3 TMAGUANYIHD M UNIN DG B 12.3 ARy NN BINILH oY
[ 9 9
nozizonlunsene i Tuasene 1yl
Y YA o [ =3 Y o [ = 9 ] ~
13. IMAGsUIMIUINATOUHAINTTEU] 13, MUUUNAADUNAINIITEUTHUIEN 2
4
MU 2
Y ¥ 13 Y a o Y a < A A
14. IgGsuMANUaz0IAR BT 14, MANUAL0IANDAUTIU 1NUIATIND
< A A 7 A 7 A o
NUIAT0URRNTAIMIITON LazouTY gUnsaimsizou uazsulanseusy
Y
AUTIIN I3953T AUTITN V305551 AI0AWALTY

Q1Hﬁﬂlﬂﬂﬂu1ﬂﬁ%®ﬁi}ﬂiiu

Y YA dy 1 A A [ o A o A Y
1. IAGsunumuemmuIen 2 Li@ﬁaﬂymgllﬁgﬁﬂﬂﬁﬂl@%ﬂﬁf’JQﬂ’]Luﬂllww']

U
T Y

A A \ U
AIZUANTI NiTeULADEAST
Y o = Y] [} A A [ A A o A 9|
2. Tinuudnaniinen 2 Gesdnvazuazaniavounisanuia lWihnszuaasa
] Y 9
NAINNEFTIUNUIIN 2 ATUN 3 ASIUAED

Y Y 491 ] = Aa Y o = 9 Y A @ dy
3.“lm_j!,iﬂummumamwmw 2 MTYUNAIMINUA LAZANHINUAIUNYINVLUDNN

) [ v v
lusesnazizeuluniiien 3 ase 1




42

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

U G

v 9 b4
VUIATYN (NAAD 3 AT Lﬁdﬁt’luﬂﬁx‘laz 15 1!']1?])
= A J A
1. nseudeuazginsaimineasylunun 2-4
Y YA 1 o ~ 9
2. 1‘”Z\l‘ljElu"]ﬂflﬂuﬁi']ﬁ]ﬂ’ﬂllﬁﬂﬂiﬂﬂ
A @
maaﬁ@uazqﬂﬂimmwﬂam
3 = a o
3. a5 uszteuaz e
A J F=]
3.1 ATIUATOUUAINTYUDINLTY

Y YA Y A Aa oA Y
3.2 Tz ewFouliams Inasanm

v Y Y
YU (NAAd 3 A5 1IATIaL 20 WIN)
o Ad' 4
4. uuzihasuazglniainianaany
Ad' 4 J a
rolunu gaszasn nasimslssiliuna
Y a a A A
5. agapuasamsliamsamluaui 24
v YA = [ o
6. AUNUNUAITIUALINUNIYE NS

Ugiamsnaassanluaui 2-4

v 9 v

TuHAMS (NAavd 3 ATI NARDINTIAY

=

120 11#)

7. dFeulfiamanaassanloaui 2-4
azpaouliiuugih IS
HAZAIURN

5 ]
8. Risoudnnmmazaoulszduilam
9. 1diSourenuasyl uazagdaouagl

10. poutlsziduilaym

~ o A oA ~
1. wiendliiamsluaui 2-4
] [ =1 9 d‘
2. FIAUATIINNVITITDYUDITD
t4
nazgilnsaiminaass
< ~ a o
3. asnnnuiussidisuuaz 1
1 9 = =) 9
3.1 ugamelngnsziey gniseuios

Y A a oa Y
3.2 LﬂﬂliﬂuﬂgﬂﬂﬂWﬂﬁ@NL’Jiﬂ

[} o o d’ 4

4. sulasuuzihasuazglnsainianaasy
A P ¢ a
Folunu gailseasn nusimslseiiupa
Y [ a ~

5. fisoudunamsasanuluaiun 2-4

o Y : [ o
6. ﬁumumum@ﬁamﬁﬂmuwﬂm

[

mylfuamsuaziuninenszdidny

9

7. gizpuliiamanaassauluaui 24

Y Y] <3
8. disaudnomlszdauilyn

[

9. Frenuagduaziuinmszdinny

9

YN o A Y o

10, Andaiveasdelisnay uazaatiuin

Y




43

U

DANITUMSITUUMTTOUNNHE N

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MInaaed 3 139 agluazilszliuasaag 25
19N)
9 Z‘, Y o ] o a
11. AgRAOUAITDRENDINIAZFIIA DALY
Y YA a oA
12. sourmenundizeuliauenal
o o2
iTouaall

Y YA =
12.1 “h»i@Lsaumﬂuwamﬁmaaﬂmm

=1

N 2-4

Y YA

12.2 WAz sunun I uanui 24

QU

Y 9

=2 dy = o A
12.3 THAGsUANE UL HUNBINVITOY

U

v v v
fazFeululuanun s asae

Y 9

13. MG ewhanuazeatostfianms

U

< A oA %
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬂﬂﬁ@Q LUagauUIy

AMBIIN VIUTITN

[

11. apumauuazaniunnasednn

o

[

A v a oA =
12. 5°ummam‘vmmﬂamuaﬂnamau

De
=he

12.1 Weusenumsnaasdluaun 2-4

12.2 nunuluaun 2-4
Y A
12.3 ANYUUBHUNEINVITDINIE
H Y
Foululuaun 5 aseae
13. anuazerateslfianms
< d’ A 4 =1 Y]
nunseINegUnsaimsiFou tazsuile

NITBVIUWUTITY TYTITY

Q1Hﬁﬂlﬂﬂ?‘iu1ﬂﬁ%®ﬁ‘%ﬂiiu

Y Y & ~
1. WAGsununuie luanun 2-4

Yy R Y yad oA A A ¥ . A A o
2. WdFsuanmauadufenuGoanazizouluaseaeli Tului 5 Gosguanyuy

ﬂ”ISﬁNWL!‘lJf’NlIﬂl@]ﬂgllW%TﬂigLLﬁ@]SQﬂ)’ﬁﬂﬂlﬂﬁ’JﬂﬂlHTﬂ




44

A ~
gomMsisauUMsSaou
d' Q' a d
FodanuN
1. amsdsznoumsaen s1e3vuasodna lnili 1 nieh 2
2. wuRnWanuaen 2 luenmsiszneumsaou s1e3%uas0dna lwil 1

3. uunagounouEsunten 2 luenasdizneumsaou Teasuasoena Wi 1

v A ' ~ a A 9
4. nUUNATRUNATsUNUIeN 2 luenasdszneumsaou 183 unTeIna lnih 1
d‘ o d
aolanviai

Aa s A so  w A A s
1. ADUNIAUADT Lﬂi@\?ﬂﬁ]jﬂilfl]ﬂm05ﬁ1ﬂ5ﬂlﬁu@ﬁ@ﬂi$m%ﬁﬂﬁ]’lﬁﬂ Power Point

Presentation
A a
2. A9UDIIN
(= gy A a 9
3. UHAUTIUTINUAUINUDITY

U Q

1A 9 A a a J <
4. HAAUTIUIINUANIINOUINDILUA

d' d ava
asuazginsanfunms
A 9 A o B o o
1. 1n309na IWihnszudasasiiadanszquien vua 300 iaa
2. YARILANUALUHAINTAIIUUIA 300 TAG
s A o 7 4
3. oo He1 3 d 1uuT5mesnsINIzsen YA 300 In4
v o o [ o o w o 4
W3 oUAUA1 Brake Torque A9 9 A udludddumaimsvumnaou
4. Magnetic Power Break 300 W
o o 1 <
5. MUSuduINan (Field Regulator)
6. Triaaddumu
v aa 4
7. Haailnes
8. Jaone19n1s¥ouABLN U UWIOINAT (Rubber Coupling Sleeves)
9. iiloanumsieuae (Coupling Guard)

A ' Y o
10. garrpuaBMaagilnIsieanu

1PNA1391909

leany e, (2550). n3esnalvliih 1. nyumwa: aunauduaiumaTulad (lno-giu).

q

s £ § o g s &
UIIN BIINT. (2529). !ﬂ%i’)ﬂﬁ]ﬂﬁﬂ‘l/\l‘ﬂ”l!!ﬁ%ﬁﬂ@!lﬂﬁ@. NIIUNNe: g”lumwmﬁ.

3




45

WA NOIFIATIN. (2533). m‘%lmna"lw%'\hnizuama. NIUNWe: STNWﬂﬁﬁNﬁ.

luas 15909358100, (2534). w3esiuialilihnszuanss. AFUNNA: FUEMITRUHNATY.

quWus mayma. (2530). nSeanalulih 11w 2. ngunua: goniumalulagnszrouna
UL,

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery. New
York: McGraw-Hill.

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and
Company.

Wikipedia The Free Encyclopedia. (2016). Charles_Proteus_Steinmetz. Retrieved April 7,

2017, from https://en.wikipedia.org/wiki/ Charles Proteus_Steinmetz




46

U

UNNHAINTATOU

Y U = Y
Nﬁﬂ1§1‘ﬁllwuﬂ1ii}ﬂﬂ1iliﬂu§




47

nuinTiaviven 2

3 = @ 9 =S o 1 dy
Funuidnianetetuu@eunon 3noumnuae 11
A o A 9 A o v o A o Yy v
1. nsestuda IWihnszudassstinainszquuen NUFaAINTZAUAIBAUIDIVARIN
VU HANAA U1 15114
2. mawuvaaauuunNuazuuutalinadouseu Twihmteniedia lsiha

aan sa X ' ]
3. Ugnseenuesinatuldediels Inaidood1a st
' 9

4. n3eamuia ihnszuaassuaalrnuinudions Tuaa usaau IMihnvranasnig
aungla

A o a 9 A o g = Y o s A
5. msmﬂuuﬂ"lwwmszuﬁmmmmumumwaﬂ 4 97 NUVAAIADUNLIDIUU VBN

o 9

<3 ) ) I'd @ 1 < 1 2’, I
man IUANNTeUAaIAR NS 792 §211 ATdULTAIMAnARY MU 0.0121 Wb
) < I ¢ o [ a [
WAUIUNIANMTITOUMTHYUVBIUN W AnoUNes dmfunisnaausaau il
M1 240 V

6. 1n30anmila lWihnszuaasanaausadu Il unitenild 520 v dielisiuaudaaiih

Y
[

@ @ o o 7 g
TNUUAVDIVADIADUNLDT 2,000 $1IU %1”31!1/]1\161]‘11!11!61]6\‘]61]@61’Jﬂﬁ]'lllllﬁ]ﬂil‘ﬂu 4 NNUVUIU
A v g a1 g Yy A v Y 2

NMAULTILULYaNaBUD 0.013 Wbfﬂlﬂi@\igﬂﬂ@iﬂﬂuuﬂ’)ﬂﬂlWNli’J‘i@U 1,200 rpm

)
o o g T <
ATUIUIVTUIUVALUA AN

[

A o Aa 9, A Ao A o ! 3 a

7. Lﬂ‘i@\‘]ﬂ'lll!ﬂulww1ﬂ‘i$l,!ﬁ¢]5\1"ll@ﬁ')@W’(?fll UNNA 20 kKW LN@%WQWH%TSIW@@L@NWﬂﬂ
~ [ 9 A ¥z Y 1 Y 4 ] <3
%mwwu"l%lﬂmml,ﬂu 230 V 9113 HATHUHNIUUDIVADIADUNLIDT VAR IATUIULULNAN

] < a g o v o
YNNI Hazvaa IR UINLNHanUIIUTA 1Y) W 0.1 Q20.05 Q uag 115 QMuUaIAY IWATUIUN

o Y ~ o A a v A A =t 1 ] I g
mmu”lvxlvthumumwam"lﬂ WA BINMIABYAAIAT NN AN WL LYY E Y

AAav @ o

4 o A g ' < o y
8. Lﬂdﬁ]\iﬂ”lluﬂulV\"i/}\'”lﬂigllﬁ@]ﬁQNWﬂﬂ 25 kW 250 V 4 Tuatvan 31uUa1Inaviua

) o v o w J I a <] 4 o IS Aaw
328 @211 Wuvaalaahaena1unuusunwanw ES]}']L?'I%@QWTQTH%TUTﬁﬁﬂL@INWﬂﬂ

waouaounlsenu lddranaiamemsnyu 72 esrma i ieandszne’lin
' o v ' <3 { ' t 2 ' <3 @ ' '
159011 eMuIB IS IA UL AN NaAaIA N U INIHANIAZIS I ULNINANYI19A0

L & g
UHVIULTIOD

'
A o a

9 y 1 A A
9. Lﬂi’ﬂ\‘iﬂ"lll!ﬂll‘NW"lﬂigLLﬁ@]i\ﬂlﬂﬁ’JﬂWﬁﬂJL!‘]J’UﬁUu"luﬁu il"lflI‘Viﬁﬂ‘V] 100 AW

o Y A 3}/ A A 9 1 <3
Lliﬂﬂull‘ll\h/\l”liflﬁllil 220 V IU9UAINNUATUNIUUIDIVADIAT U VUK ANVYUIU 50 Q uaaa



48

1 <3 I'4 @ 1 1
AUIIMANDYNTY 0.025 Q tazuaalIneuas 0.05 Q Juseauliihanaseuntlseaiu
o w <3 o
59 2 V uaziimsgadonas ) luunumanuaz Mg @enianasiu 1 kW asmuim
[ 9, d' o 1
A, usaau Idhwmideniugaznavunu
v. Mgy luvaalaneduas
. 15910 UIAAD U
3. Usgansmnsau
1 H "9
10. w5eanuia liihnszuansevaalnvuy 918 Tvan 150 A Ausaau i 250 v
4 4 ] < [ o w
(319UAAINDUNIVDF LASUARIAAUINUUINA NVLIUTAINNUAIUNIUY 0.04 Q 1Az 100 Q MUY
Y A a Aa A A [ 1 ] o o v 9
1AL UTZANT NNV UATDUND 1 THAAAINANUAUTU 90 % IAIUIUNINIAIAIUDDN

v o 4 ] Y
Gllmmﬁlmmﬁausluwu’muﬂm



49

= £% v c;
magnuudnriaviven 2

Y A o A a o Y v a o Yy 9
01  @aeu nsesdnialdiinszuanseriiadinszduuen nuriiaainszqualeauoa
1 o § 1 ] [ 1 a o
YAAIAVUIU UANANNUATINUNAINITNIZAUVARIATUIMLNINAD NA1IAD FHAAINTZAU
Y
neniudeseidounasiie liilinszuanssninnieuen daurianszdualoauiosoido
[ { ) < @ U 4 o A a
useau Iilhmiieniannelwiludinszdu Tedawalfinsosduiia ldihinszuaasariia
v 9
danszquuenamisanruauusean lihnaa 1dandn mszawnsodSuszaunsadu il
Y Y Y
nnmsnszquneusnlanudenis
Y [y A o 'o 1 Y] = 9 [
90 2 pou MyuvaaIauuUUITIVIUNVIUAMITIMsTRYAalauDULal 39lAus ey
TWfluniionige uatinszua Irldhsaud daumsiunuuuad 1dus seu lufluniionieh ua
Hnszua Irldhsougs
aan Jd Aa 3 4 4 o Aa 1 H
90 3 aou Unseonuveinavuiionsostuiia e Tnan Sedinszualiih lvaivaasn
SR A ' 9 ] < @ o Y 9 ' < o <3| Y
P03 Flinansznuaeduusuimanian s liidunsuimanuananas Wuaungld
I 1
useaulwihndveuniesiuiia luihasas
[ 1 v 9
9o 4 Ao AsestuialiiinszudassvaadravuniedisTvan Juseanldihndranas
= A [ 9| 1 A 14 aan 4
w31z Bawngiioannussau Idfhanaseunvaaineuumes Ugnsereuuves wazwanszny
By g A T o A
nnnszua Wihnszduivaaiaduuuimanyuuanaduiiow1INHAYeIN1TanAv0a

[ 9| d' gJJ J gJJ
w33 u i Rvanewiy

e

95

357 Mnaumsusaau lihwmieni a2'ld
60X aX E
bzP

60 X2 X 240
0.0121 X792 X 4

= 751.30 rpm 19U

S =

e

96

357 Mnaumsusaau lihwmieni o218
60X aX E
Zs

60 X4 X 520
0.013X2,000 X 1,200

P =




50

= 4 Poles ©oU
W0 7 wiaussau I umsieni Nsaumsniaatl
ad o
5
o A 20,000
nszud lfhnlvan 1 = 230
= 86.95 A
nszua WA lvaruvaareaunusivanuuu vaznszua llihfvaarneouumes
Hanilu
| _ 230+(86.95%0.05)
sh 115
= 2037 A
I = 86.95+2.037
= 88.987 A
i E = Vi + LRy + R+ V,

= 230 +(88.987 X 0.1) + (86.95 X 0.05)

= 243.25 v fnoU

@

Y [ 1 g A @ Il < ' & 2 ' < 2
VD 8 LLIIAULUNHANNAAAILAZLTIAUUNHANVINADH UIVILULNAN 11PN

ad o
I5M
NFAT ATd/pole = iZI
Y 360
Y A o 1 ) A o 14 a < 4
ﬂi&l,’(?fuhl\h/\h‘l/]"llﬂﬁ?@@'lmLi]’f]iclul,mﬁgﬁﬂu'l IUDNWHUAQAINDUNLID ILULUUHUIWANY
N
I B 25,000/250
B 2
= 50 A
2X7.2
DIAININNA = T

= 3.6 N



e

a
9

(3]

=
it

9

i

1

UNUAT

NNGAT

o Yy =~ o 1
. LLi\“Iﬂ‘L!Ul‘V\IW1LWH?J'JH'ILW]§$1/]'NGUH'IH

0 E
Ish
Ia

a'ld E

¥, MygayasluuaalInnoag

ATd/pole

ATc/pole

3.6
— X X
260 X 328% 50
164 AT
1 0
2G5~ 360
1 3.6
328%50% (557~ 3¢
1,886 AT

Vi + [ Rge + IRy + V

220 + (100x0.025)

50
4.45 A
I, + Ish
100 +4.45
104.45 A

220 + (100x0.025)

+ (104.45%0.05)+ 2
229.70 \4

~ J
ﬂﬁt;figlﬁilclu"llﬂﬁ’JWV]ENLLﬂ\iﬂlfl\iﬂlﬂa’)ﬂﬁ)nwﬂ@i

I’R
a a

104.45% % 0.05

545.49 W

l <}
ﬂ']iijﬂgl%ﬂiu"llﬂa IANDIUPNUVNVARIATUINLNLHANDYNTY

2
ILI{SQ
100% x 0.025

250 Y

l <
ﬂ']iijﬂgl%ﬂiu"llﬂa IANDIUANVDIVADIAT UINLN LNV U

2
IshRsh

51

ol

1231



e
(2]
—
—]

el
=)}

=) Y o o A a 14
ﬂ?ﬁgﬂ]ulﬁﬂaluﬁUWﬁiJNﬁ%ﬂmﬁJ'Jmmﬂﬁ

9 9
ANUU mﬁqmﬁmiumﬂmwemmmmm

. U5 UIA AU

MaId Lo nUBIRITLIAADY

N30 MAINIUOONUBIAIVLIAADU

3. 1sz@nsn s

Y
LY a

AU UszaNTNNTIN =

MAIAIUDDNUDIAIVUIATDU
Ne =
90 =

v & v Y 9

AU MAINAAIUAN =

139 NMAIIUDONUDIATUIAADU

52

4.45% % 50
990.125 Y
2x104.45
208.90 Y

545.49 + 250 + 990.125 +208.90
1,995 W

1.995 kw  fou

Maanamutunioana Wi

EI, + Stray Losses

(229.70 x 104.45) + 1,000

24,992.16 w

33.50 hp  @ew
\AN

PR

NINNAATHLUN

20x100

- X

24.992.16

88 % AU

o w Y 9
N1AINAATUINN
A%

o w 9 9
NIANNAA ULV
150 %250
o w Y 9
NIENNAATUIU
41,666.67 w fnoy

x 100

55.86 hp  meu



HUUNATIUNOUISHY HUIEN 2

d' Y UA .& oA 4
1393 anymzuazaumsummimmmm"lﬂﬂmiwama

o A A ° A Y A a Y a
ABUIY UADNATNDUNDNADINTALNYIUDIAYD

LE_L-LA A} Q q

I J v .
1. velatluanuuanarama lhvesmsuvaaiauuunduazuuuuall 2 (Obj. 1)
n. nuuniez ldszaunssau Ilihgeanuuunayl
v, uuuneg Idszauusadu Iihdnuuunall
a. uuunlsaanszud Iihgenuuunay
1. wuunwaanszua Iihdnnuuunail
2. 90 n uaz 9 9n
2. msnuvaaauuuualiansaziula 2 (Obj. 2)
Y A a g Y]
n. MiaauaslareNTAo NN AANDTHIINUNIN 9
o = I A o
. mywuvaatanuutallianyuziilundueynsunuly
v A A 7 o A A
. NI ULAZUAENTADUNUANDSHIINU 12 3 13D 4 &
Y
3. MIRUUAAIALLLLAYEDIMITIUIUF UM 0T 1 UN VLU T
2. MINUVAAAUVLAUN DB UL NIMIM NN DU TWUYAAIALLLIN
1 < 4 ana AR 1
3. Auuuianaailoannlizetouumeidiwansenuede 151 2 (Ob;. 3)
1 <3 =
n. AUNIMANHAaNITe3 NI
v ] Y
v, usagu I umtieninnuuy
= PR a s A 2
a. Ulszme Iingsaeulamos Ny
] <3 [
3. ANNTUYRIT NI ANHENAAAd
1o & 9 o a 1 <
2. lusludeivvaalaraennmsnaauuvanan
' <3 a X Y .
4. avnuuimanvnanatu ldedals 2 (0bj. 4)
. wonseanuia lWihnszuaasenie Tvan
=3 9, 1 Jd A 9 g‘/ L] <
v. nszua lih Tvaruvaalae e suS ANV LIMAD
d’ d‘ o a 9| 1 a 1T Ao a
a. e Isaniia lihnszuaassne Tnaaunmnunnnalna
1 ) o 1 1 1
4. MIABYAAIAD UMD IAANAIALA AN Hsorvo ) Ten 1w lugndea

5 9 1 J a 9 ' I’
. uﬂizLLﬁ"lWW”lulwamuﬁum’mmmm@immmmuuuuazanmmmmmm

53



9 a A ' <3 A o A 9
5. ANUMUMUINgANYAIAgINLLIManYeunTeenuta I nseuans
Y
siiadanszquueninatu laediels 2 (Ob;. 5)
[ 1 ] 3 A E
a. YSuannudumuvaaIna NN a LYY
Y] 1 1 <3
v. USumanuMumuvaaIaa NN ananad
I ' Y A a 3 °
a. WumanudmuinananuEiseusga
I ' 9 A a <3
1 ilumanudumuiinannaNuEITeUgIge
I~ 1 9 Qd’ a o o
2. Wumanumumulnaniinanmsiay
I 1 4 A o .
6. voladlugamuusuniosna llihnszuaassatianinszquuenvaziilvaa 2 (Obj. 6)
n. Inmsgapdeias Infhd
° 3 A
v, manldluaazanuBEiseunan
a. Wusaau Ifumiieni ldvareszau
] < Y Ay ¥ 49! "o 9
1. muguauusdman 1dimnei 1dmsziuegnuiasnszquaiouen
5 9 Y, ~ o = ' g
2. AnuEaseutazussau Iihwllenihlinaaenmsaruauauuminan
A o A 9 a (J 9y 9
7. 3ot utia IWihnsznansartiadinszqualsauoaLYARINOYNTY
manzdmsumsii ) ldaulunsaila 2 (0bj. 7)

. TrnaanmauIvay

v n3ourou TWihnszuaas

. Tnaandsamausaau luihaan

1. Tnaandeanmisussau luihuaznszua luihga

I~ o Y
2. szuumImuauanuivewenes lihnszuaass
= 9 [ d' o a Y a @ 9y Y
8. ydean R unauveuniesfuia lihnscuaasesiiadinszdudieao
LUDUARIAVHIY UANNNLE319814]5 2 (Obj. 8)
1 S A
n. AULNMANLAFIgA
v 19303 luanz 15 Tvaa
4’ <% =%
a. mivaalvaaveunaioauuiunnula
1 e30ane Inaaunmnu llifun vz asaninusaau Iihnaa 1314

v 9 o

(2 o A o A A oA 9 v o
9. mﬂumaqmﬁmmaau‘wqﬂmswmaﬂumsmmzmllwwmwu H

54



55

9. insoeruiia lihnszuaaswaaanauataazaunsainauiiou gnih I ldaulunsils 2

(Obj. 9)

vy '
CY =

A, Wwodeamsussau lwihnvnsnmiduussau lWihnmaa 14

' vy ' '
9. iWedvamsussau ihivaasiuazganussau Iidhanaala

] () 1 ] 1]
a. wodnamausaau lihninasnuazdnnuseau Inihninaald
9

i L) 1 1] 1]
1. wedeamaussau lWihnan luasnuaz Tuinanssau Tuihnnaa lddn
v. o T 19 Tnaanidesmsussau luihdwadesmsnszua lnihgs
A o A 9 A A £ s
10. 1950901 ta lWinszuaassvaalInuIUL 2 19599 NTAIANUAIUNMUIAAIADUNIIDS
1 < T o oA o W A A A
HAZUARIATUINLAHAN VLU UN 0.05 Q uag 100 Q auaiay Tasin5odn 1 uag 2
=t @ Y A o & o w A o ] A
Huseau Iihmsieninilu 200 v uag 220 v ewdidu orhwvinusuiesisTvan 1,000 A

Faunsean 1 wwnenszua i lmls 2 (obj. 10)

. 100 A
U.200 A
f.300 A
3.400 A
9.500 A

9 3 ax Y A o w <3 J .
11. Yo laudsmsuntlymimsgaasmadluunumana 1w es 2 (Ob;. 11)

f. ANYDI11901NA

9 < A a
v. levanaaouniy

9 I [ ~
a. lenumanyiaovile)

< H [ a

1. lgunumanniysues luunsumnu 'l

9 3 aa a A o < 1 o d?
v. [manganoustanemuaziiiuununisoaiugil

12. Mm3gadvanse luasestuiia lihnszuansananoanuied1a’ls 2 (Obj. 12)

n. MmIgudeiioanauimanswiumsgaydonena

=

] <
9. ﬂ']ii;fﬂ]ulﬁﬂﬂluallﬂﬁ'Jﬂﬁu’]lllllllﬁﬁﬂﬂlu’]u

l
S A

. Mmagaasnulsamaiunisneglvan

]
=\

' <]
1 MTFUYTULUDINNLUNLAN

2

= (

. MIFULTYANA



56

4 o A o w { A 4
13. 503 iia TWihnszuaasevaalavinu Imad Inihanaaldaneuumes 20 kw
=\ = 4 FY A 1 A = a A I ]
Umsgudomasd 650 W duasesniglraail 190 V 100 A agditszansamsaunihumls 2
(Obj. 13)
N.91.75 %
.92.00 %
f.95.00 %
J.98.15 %
9.98.25 %
14. Fou lvlamhIdinaannzdssaninmgegaveunseaduiialuihinszuanss 2 (Obj. 14)
= v A 1 'o
n. MIYYTIAIAILAIAIGA
= PR
Y. MIPUToANTIUAINIGR
= VA o
. Magaaaulsmuaiige
d' [ I A o
1. 11309918 1HAAANAIUNNA

= 1 YA 1 T v = 2
9. ﬂﬁqmulﬁﬂllﬂiﬂﬂﬂi]ﬂ%‘imﬂﬂﬂﬁqmulﬁﬂﬂwn

DALIUUNATIUNDUIS U

51973%1 1930900 W 1 398391 3104-2003 NN 2 ANNAUZLALANTAUDUATDIN A

Tnlihnszueaass
1.9 2.1 3.9 4.9 5.0
6.4 7.9 8.4 9. 10. A
1.9 12. 9 13. 9 14.9 -




HUUNATDUHAITEU KN 2

d' Y UA .& oA 4
1393 anymzuazaummmmsmmmﬂ"lﬂﬂmﬁzuama

o A A ° A A ~ Y a
AV mmanmmuwqumwa UBIAYT

1. mswuvaaauuutalianyuzisula 2 (Obj. 2)
9 A A P o
. MyasauazlareNFAo NN AAMDTHIIAUNIN 9
o = I A o
. mynuvaaranuuralanyuzilundueynsunu 1y
9 A A S W A A
. NM3099ULAZUaeNTABNNUANDSTHINY 12 3 W30 4 &
Y
1. MIRvvaaIauUULaldeamIsuIUFUNT 0T 1 UV liun
9. MIKuvaaIALUULal i n YA NIMeM WKLo UM I WHYAAIALU U
I 1 Y]
2. voladluanuuanarama lnihvesmsiuvaadtanuunyduazuuuuall 2 (Obj. 1)
n. nuuniez ldszaunssau Ilihgenuuunayl
v, uuunie 1dszduuseau Iihdnuuunail
a. suuniraanszud dhganuuunm)
1. uuuniwaanszua ihdnnuuunail
9. 90 n uag 1 gn
1 < a 3 1
3. guusimanunanavu laed1els 2 (Obj. 4)
. Wwoanseaniia lninszuaasanie Tvaa
=1 Y 1 Jd Aa ) 3’, [l <
v. unszua T lvaruvaatae e usnNaMTNVIIMAn
a. Wonsoanuia lWihnszuaaseiie Tvaaunmunnnnalna
1 Ja o 1 1 1
1. MIABYAAIADUNIIDIAANAIALA Ao vo ) sen1u ligndea
= 9| 1 Jd a ) 1 g
9. Unszua lih lvarmuvaaiae eI US DU UV ULAZA19UDIDUNIDS
[ I 4 aan ARl [
4. aunuimanaaiiosnnljiserouumes dawansznueegialsie 2 (Ob. 3)
1 3 v A
n. AuiranianidegUngg
v v 4
v, usaau Tl umtieniunnau
= A a s A 2
a. Ulszme Ingaeuiames iy
3L ANV NI TN AN A NaAad

1o & Y a ] <
. UhJ’i]’lHJu@ﬁ]}fNWH"Uﬂﬁ'J@%@l“l)'fm'lﬂﬂ'lilﬂ@ﬁu’llll!lllﬂaﬂa@

57



58

Yy 9

5. inaesnuia lihnszuaasartiadinszaudlonuewuuvaaIno YN Y
manzdmsumsi 1 1saulunsaila 2 (b, 7)
d‘ (<] Q'J
a. TnaaRhanusIvae
v. inTeuren IWihnszuansa
a. Tnaandoamsusaau lulihaah
1. Tnaaddesmsusau lufluagnszua lwihgs
<3 4 Y|
2. sTUUMIAIUANANUEveNeme s IWihnszuanss
3 1 4 A o .
6. volaflugamuusuniosna llihnszuaassatiadinszduuenvaziilvaa 2 (Obj. 6)
n. Inmsgapdeias Infhd
o FY < ~
v, manldluaanzanuBEiseunan
a. Tussau Ifumiteni ldnateszau
] < Y Ay ¥ 49! "o 9
1. muguawiman g iaai Idmsiziuegiuiesnsgdunieusn
5 9 Y, ~ o = ' g
1. anusseutazusau luilhumilonhiinademsniuauauiuminian
£ a A T < A oA 9|
7. ANuMuMUInganvaalaauianveauniestuiia liihnszuaass
Y
siiaanszauueninaiu lded1a’ls 2 (ob;. 5)
[ £y 1 g A X
a. USuannudumuaaIna NN A nINLY Y
Y] 1 1 3
v. USumanuMumuuaalaauLNMananas
Q1 v A a 3 °
a. flumanudumuinannanuiiseudiga
< ' A a 3
9 dumanudumuimnenauiEIseugege

[

I 1 Y AadAa o
. Lﬂummmmumuﬂﬂww ANTTNNIU

8. 3ol lihnszuaassvaaanauaiiaazaunsdinauiou gni llldoulunsala 2
(Obj. 9)

. Wodsimusiau ihnvnsnmnuusou i anaala

¥, iledvamsuseau lhivaasiuazganuseau Iidhanaala

Y A A

Hodvamsusaau Iihnvnanuazdiniussau lihnmaala

o

fl.

) () 1 ] v
1. wodeamaussau lWihnar luasnuaz Tuinanssau Tihnnaa ldan

' '
A ) [ 1

v. W1 1190y Tnaandesmsussau Inlihdwadoamsnszuda Trfhga



59

Yy 9

9. yaudoanmnunauveunsosn e lihnszuanssstiadinizqualonuio
HUUVABIAVUIY UANUHNIEI18E14 5 2 (Obj. 8)

1 <3 [
0. AU ANUAIZIGR
v 19309 luanz 15 Tvan
a. MmitaaTnasvsunisauuunuinula
) 1 "9y
1 e30ane Inaaunmnu llipun ez asaninusaau Idihnaa 1314
o Y o w % d‘ & d‘ d‘ o a Y| v o
9. MmAuMaImsTundourngamsvunaewasosi e Iiihngiuni
Y I am F) = o w I~ 4 .
10. Yo latluasmsuntfymimsgadsmasluunumanauuees 2 (Obj. 11)
f. ANYDI119010A
9 I A a
v. I¥manaas Uiy
9 < 1 =3
. Isunumanviasmien
I 4 [ a
3 MSunumanniysuas Tdunaunu
9 3 aa a A o < 1 ] d?
9. lmvanganeusianruiaz iuiluunuindavugy
A o Aa Y A A 9 4
11 @30enutia ITWihnszuaasavaaInuuu 2 19309 AUAIANUATUNIUIAAINDUUDDS
] < Voo oA 0o w A A ~
HAZUAAIATUINLIINANVUILIINUN 0.05 Q tag 100 Q a1y Tasnisan 1 uag 2
=1 [ 9, ~ o o w A o @ A 1
Huseau T miteniidlu 200 Vv tag 220 V ewaidy diesimnvinunuiiesis Traa 1,000 A

FanTean 1 vznrenszua Wi limils 2 (Obj. 10)

N.100 A
U.200 A
fn.300 A
1.400 A
9.500 A

12. n5eenuiia Ifhnszuaassvaatavuiu Imae Iihiwaa ldnnenuaesd 20 kw
= = 4 9 A 1 ~ = Aa A 3 1
Umsgudedasd 650 W duasesngTraai 190 V 100 A axfitszansamsauniumls 2
(Obj. 13)

N.91.75 %

9.92.00 %

f.95.00 %

J.98.15 %

2.98.25 %



60

o 4 o A 1 1
13. migademaso lunsosrudia lWihnszuaasauieanuiiedials 2 (Obj. 12)

n. MmIgadeiioannuimanswiumsgaydoniena

=

] <
9. migmumﬂalwumaﬂﬁmmmmaﬂﬂlmu

[
a A

. Magadenulsamumisnelvan

]
A

1 <
1 MTFYLTYUBINNUNKAN

)

)}

(3

9. MIFULTYAINY

14. Jou lvlah dinaannzdszaninmgegaveunsosiuiia luihinszuanss 2 (Obj. 14)

n. MIgaaenIdItaIfiIga
= I 1o
¥ MIgaIFsmaTduaeIga
= VA o
. Mygaudeulsamiadiga
A ' 3 A o
1. 19509018 THAARNAUNNA

= 1 YA 1 1T v = U
9. ﬂﬁqmulﬁﬂllﬂiﬂﬂﬂi]ﬂ%‘imﬂﬂﬂﬁqmlﬁﬂﬂﬁﬂ’)

MagUULNATOUHAIIEY

51973%1 1930900 W 1 398391 3104-2003 NN 2 ANNAUZLATANTAUDUATDIN A

Tnlihnszueaass
1.f 2.9 3.9 4.9 5.
6.4 7.9 8.1 9.4 10. 9
1.9 12. % 13.1 14.9 -




suuilszdivwamsfianunayana/siengy

d' d' d' oA Y ISP Y IS
1U31uﬂ 2 1509 ﬂ1§1’lﬂﬁi’)ﬂ!ﬂ5i’)ﬂﬂ1mﬂulﬂﬂ1ﬂ5$!!ﬁﬂiﬂ‘l§‘uﬂﬂ'3ﬂ’iz(ﬂu!!ﬁlﬂﬂlm$ui‘ﬁaﬂ

61

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

U

9

s 14 1

a Y

1 9na
ANNYNADIVDITOYA
wamsliaanu
anulszalnveanau
MSUNAUD

TINATHUUY

Q

HNUHA

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ mummmﬂszmu)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs
Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

62

ﬁl 4‘ 4‘ 4‘ oA Y ISP Yy Y IS)
VAIUN 3 1599 m‘smammimmmd’lwmnmu;mswuﬂmnsxqumﬂﬂum!mumﬂmﬂmummmzuimm

INANAHANMWIANY S s1emsiszidiv
a ~ = = A= © é
MATEUN .o UNMSANE i~ = &
% \)a 4 a2 = 5
a ' 9 9 Ul
Uaa. uwun I W Ao &£ & e é |8
! A N T_]@’ Z (:; z 1€ 1.8 ®
C|le| @] &l.e |3 1S =
MW AU, WPl 2| S| 2 || 6n| 2| | e
. Dhe | ElS|ElR| Bl
A Y b tr’g B |E | &l e |2 o R =
¥-UNA HITOU glel=|=|%|z|c|z2|=|&|2
e B A B A e R B S I A I - {
= = = e | A G < G = Yo =

1.

2
3
4
5.
6.
7
8
9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

R [ ! ' f 2 ] J a
e Wiaowasowine v aslused ¥osaz 2 Az (10 Azt T Anasi)szdiv)

v ds! =2
FEAUASLUUU 13 ASUUUY "lJLthJ H"ugn
FEAUALUUY 7-12 AZUUY ?Tiﬂflﬁ
FEAUALLUY 2-6 AZLUY ?TiJ'lElﬁ

IS
N UNne

NNy

[

nn

Y]
Y]

v
@

v
@

Ugiiamsluszaugs
Ugiiamsluszauiunas

Ugiamsluszaudm




suuilszdivwamsfianunayana/siengy

63

Tuauii 4 501 msnaseunsesiudialihnszuanssrtiadinszqudienmesunaanausuuvinued

INNABNAHANMWIUNY S s1wmsdsediu
a oA = = S © é
MAUTIUN. e, UMIANE e el = ©
a ' Y Y T'], E g Rg = Z
e, urunI39 10N Fot e clelae| g |8
{ A N T_!@’ Z (:; 5 €1.5 ®
C|le| @] &le |3 1S =
MW DU e Wl 2| S| z2he | & 6| 2| 2| e
. Dhe | | S|E|RA || B 2|
A Yt b '({'g a8 (s | &8 | T2 R N | =
¥O-UTNA HITOU glel=|=|%|z|c|z2|=|&|8
e B AR B A e R B S I A I - {
= = = e | & < [cm = o =

1.

2
3
4
5.
6.
7
8
9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

R [ ! ' f 2 ] J a
fvuas Wiaowasowine v aslused ¥osaz 2 Az (10 Azt T Anasi)sediv)

o 2
sEAUAZLUY 13 azuuy vl
FLAUALUUY 7-12 ASLUY

FLAUALUUY 2-6 AZLUY

5

M3 luseanga
M3 luszavihunais

M3 luszaue




nuDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 2 (Msgounlef 2 a5eH 1 s1uu 5 $2119)

64

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FLAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 3 (MsgounIei 2 a5eH 2 1uau 5 $2119)

65

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = 7
NUYON u@mmm‘lmmuﬂmmn
=
0

NneDe UgusIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 4 (M3gounIed 2 57 3 1uu 5 $2119)

66

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MATIUN. e, Umsanun.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




HAUMISIANIIIGEUS

v d' (Y] A d 9
HUIEN 3 anymzuazauummmmaﬂw‘Nm'szuama




68

HAUMITAMSIFEUS wihed 3

[
(%4

d‘ a d‘ 9, v A d‘
POINEIV Lﬂi@\iﬂa]’lwWT I 9Ye3%1 3104-2003 aoUNIIN 5-7

d' | [ A 4 9

Yorudy anvazuazauiinvewemes Wi .
NUIUANY | 15
QEETGIES

4
L

9 A
VDU
3.1 qumsusaau Iihdundy
a 4

3.2 ¥hauaNowos Ininszuansa

a <3 4 Y
3.3 usadauaz AN UYNones InThnszuansa
3.4 puanyuzvouomes ihnszuanss

3.5 dszansnmluneomes Iihnszuanss

o >
azangy
4 a { { @ IS o 1
Lﬂ?imﬂa]’lﬂ%}\hﬂimmﬁﬂﬁvuﬂﬁlﬂafJ“L!‘W’dN1u]’l1/\|‘%/}\|1ﬂ‘§$LLﬁﬁiﬂlﬂuwaN1uﬂa Gﬂﬂ:ﬂ

J 9 . g o o ) Yo Y
woined Wil nszudasa (Direct Current Motor) ot masaunannmsyui 1450 luiuTvaa

%

1 A o A 3 9 2 A~ ¥ A A o A 9
LBU ATU Wi@ﬂ’liﬂl'ﬂ!ﬂa@uiuﬁgﬂﬂﬁ'l\? L‘]Ju@u GlNiJTﬂﬂﬁiwmuauﬂuﬂmﬂimmmﬂlh\h/\l1

i
I=

1 A ~ 9 [ Y I 1 A 1 ~ (Y] ] [ ~

nszuanse na1afe 1laseasusaldeomilv 2 dau fie drufegniuf (Stator) NUAIUA
4 H 4 1 (%) % d’ =) U

AABUN (Rotor) tioa1eusaau Inihnszuansalinuuemes Inihnszuanse azinausadunih

Y v A SR A o 1 = [ [ 9 A )

AunaunvaalIno s Bl gasmsmuITuReIn UM IHIvIaussau Tl umiieni

Tunsessutia Iihinszuaase vazussau I undudsnaniaiudinguinlunis

) I a < 4 Y o o [ a
W@J‘Lﬂﬂ’lihlﬂ!ﬂul,l'i\?llﬂl,l,ﬁgﬂ'g'lllLi'35ﬂﬂﬂlflﬁﬂﬂlﬁﬂﬁklww'lﬂiguﬁﬁiﬁ AINIUNITUUIBUA

voawone? Iilnszuanseiiiv U lugnsaderiusunteatuia liflhnszuanse fdueg
AUAAYULAITABYARIATUINLLIMANTIWFDIITYARIAUWARS Tasudazsiianazl)
aadnyuzn IWihuanareiuly doumswlszansawveswewes Ilihnszuansalidnuay
adwadasunsdiveunsesduiia llfhinszuanse Wewainsdiveanemes ihnszudas

A Aa o {1 { <3 o
ﬁ]glill§]1ﬂﬂ1§Wﬁ]"ﬁﬂ!"ﬁnﬂwa\i\ﬂu"h/\l%}\hﬁﬂ”lfl‘ﬂ'ﬂﬂlﬂa8u1ﬂlﬂuWﬁQQ1uﬂa




69

J ~ 14
galszasnmsisau;

galszasnm il

A

1. MUYNENae

=

o L2 4
e ldFouinnui anudhlednyuzamidvesweomes IWihnszuaass

v

2. MuUNNHzNae
4 @ I'4
e lddBeulinuz lumsnadeunemes Wihnszuanss
d A Aa
gaszasnBangAnssu
A A v 2 v ya
iWelBeuruniietindy fieud o
Y aAav
1. unnsidy
1.1 vonmatnausaau Iihdunduld
a [ v J [ v @ o 4
12 osuieanudunusvesuseau Iiihdundududulsould
o 1 [ ) [} 4 a
1.3 snamaumsusaau Iihdwmsunemes Infhnszuaasaviiauaaia
A
oynsula
o [l o Y a F2
1.4 UBNANNMLMINDITVINBDS IMinszuaassstiavaaltnvuiula
o 1 [ o Y] 4 a
1.5 muramaunsusaau Iihdwmsunemoes Inihnszuaasariiauaaia
wern' 16y
a a a s ¥
1.6 951neMsnaustialuonuaos Ia
1 A A ~ S ¥
1.7 UoNANULANANLTITANINA A ND1DS I8
) <3 4
1.8 MuananuEsouveaemas lihnszuansld
o [ @ 4 Y, a U
1.9 snaegunuanyuzuomos Iihnszudaswwiiavaainoyniula
Y] < % a I'4 9, a Y
1.10 UonanEazueIn NG ULsItavesuamas Iihnszuaasartiavinuld
o a
1.11 monms ldnuuemwes lihnszuaasesiavaalrana 1a
1.12 szydmrievetiag 1a
a Aa A 4
1.13 a5 unemsvnlseanimnuowos Ifhnszuaasels
a 4 a Aa A 4
114 Anzimsnadnzilsz@nsamgegaveaeames Wihnszuanseld
% QJ A
2. MUNNHzNae
1 I'4
2.1 NAaINMIAe NIV Iihnszuaasald
A <
2.2 NARBIIITALaZANNE 1BINoIN DI nTzuanTald

2.3 neavsnuanbuzvewenes Mihnszuansela




70

o 1

3.1 131y MIUAINIY N13ATIABIIAT
v a ) o 0o { o

3.2 inwiuAsyey uuzeanwaiuhnaulidsmunaridimus

) v o A A o a o a 3 X o Y
3.3 UuyBedUWNUTNA UANNE AR souTuANNAARUFINUIaENY

Y A Aa
naaagean TuNInALazITa5 1Y
= Aa

o X = 9 = A wa a A ] I
34 ﬁﬁg'WUﬂﬂ\jﬂ15lﬁﬂu1/]'l\1@"|u‘1/|f]yallagﬂg1]9] UANUAATITUFITNHIIA

nazih liszgad 15l umsseneue@w

A
IHON1a13S

3.1 aumansaau Iihdundu

a J
3.2 ‘D’u@ﬂl'ﬂ\‘lm@m@ﬁklw%j\hﬂﬁzllﬁﬁiﬂ
a ] J LY
33 Llﬁ\‘l‘ll@ILlﬁgﬂ'ZﬂiJLﬁ'Ji@‘U‘lJ'E]QﬂﬂlﬁﬂﬁquTﬂigllﬁﬂﬁﬂ

3.4 pudnvuzvoemes Iihnszuaass

3.5 dszansnmlunemes IWihnszuanss




71

s

NONIIUMIBEUMTATDUWNT N

a Y
naNIINAJHaDU

a YA
NINTIINHLIYY

U G

¥ Y v
VUINIYN (DU 3 AT IANTIVATIAL 15 UIN)
Y A
1. wsgudenazena1slsnaunsaoy
I unseana v 1 vuqen 3 Gosdnuus
YN 4
wazauinvesuames IMihnszuansa
é 1 I g’/
FauaMsaeuily 3 A5
Y YA 1 o ~ 9
2. [RGB BUFIINUATIANVGE BT 08
Y =
VDINDITHU
I = Aa o
3. asanuilusseunaz e
A 1 F=]
3.1 ATINUATOIUAINBVDIRII B

Y YA Y Y
3.2 TR ewdsoulvas s

)

v Y )
YU (FoU 3 AT UIATIAY 20 ‘mﬁ)
Y YA o 1 =
4, 114@Liﬂumuuumﬁamamiﬂu
W17 3

J = ] A
5. U@ﬂﬁ!ﬂﬂigﬁﬂﬂﬂWiliﬂui nuIN 3

[} Yy d' [ [
6. TUNUINURLTIU INYINVANY UL
o 4
Llﬁ$ﬁiJ‘iJ@lGU?J\ﬁJf’JLﬁ@ill‘V\l%}hﬂizuﬁﬂiﬂ

3| o 9 1 =
Lﬂumiunmqumiﬂu

v Y Y
YUY (F9U 3 AT TOUAIIAL 60 UIN)
Y YA =~ 4"

7. TRz suAnyomNMenaslsznoy

MIADU HUIEN 3 (TDIANHAULUATAVLIA
4 FY 9
yowomes IMihnszudase agdaou
o o a a 4

Tifuuzi uazeSuieay I auysal

Y

8. InAiousnomuazaouszaulam

1. wiseuiiGeuseIvuasodna luih 1
NN 3 (FosanyauzIazaNA

%@QN@L@@%“V‘I’WTﬂi%LLﬁ@iQ

] v o Y = PR ~ ~ 9
2. %’Jﬂﬂuﬁ]ﬂﬂﬂx‘uiﬂuiﬂlﬂuigl,ﬂﬂllljﬂlliﬂﬂ

< ~ a o
3. a5 Nuuseileutaz iy
1 9 =\ =] 9
3.1 LL@Qﬂ’IEﬂ;WQﬂﬁgﬂJﬂU ANNITYUI0Y

Y A Y
3.2 Lﬂﬂliﬂui‘l’iﬁﬂ!’m1

Y o J = 1 A
4. PIFIUMBUUNATDUNDULTIUNUIYN 3

(% 4 =] 9 [} A
5. SunTyalszaesamsiious viaed 3
wazaauinaszdin

(%

6. AuUNUINUAIATOULAz T UAnasy dATy

g

= o v e
7. AnwaziaNun latevianenais
15znouMIaon N 3 S9anHUY
A 4 Y
tazauinvoswomos lWihnszuaasa
WangdaoueT e tazamiviinanszd iy

Y 3 <
8. {isounaNszmuilaym




72

s

fonIsuMsBaUMIATDUMUNNE Y

a Y a Y A
nanssunjfaou panssugiSeu
9. IAGoumeiuaguazagfaoudg 9. Mrwnuayiuaziiuiinansedingy
<] o
Useanldauysol
< Y o A Y ¥ Y o =3
10. poutlszautlym 10. gndalideedeldsnom nazeatiudin
mMIraInny

Tuaginazilszfiuwa (agiuazilssiiuy

2 - 2 -
3 a3 agduazdlsziiunisag 25 )

11. AgRdoUFNa e 318 UoRls 18 1. apumnuuazaatuiindsed iy
Y YA a oA [ ~ Y “]JQ o =
12. weureNU MG suliiauenial 12. Fununuineslgiauennaniseu
Y o 9
FoUALl Al
o % ] { o = % 1 A
12.1 WG euvhunudndaniioeh 3 12.1 Munudnianien 3
Y Yt a oA = oA
12.2 T sununinumizeunioem 3 12.2 NUNIMUNIE UGN 3
k4 H 4 4 o ] [
12.3 TG oudnbuilonNeINY 12.3 AnyuilowunenuisesnazEou
o . »
iFeenazizoulunivae i Tuaseaell
Y YA [ [ = 9 o @ = 9 ] A
13. MG ewhuunageuraIMszeus 13, MUUUNATOUHAINI T HUTHUIEN 3
NN 3
Y 9~ o Y = o Y = < A A
14. MG ewhanuazeniodiou 14. MANVALDIAHOTHY 1N1IATOIND
4 o @
PunsesiiogUnsaimsou uazeusy gilnsaimsiFeu nazsulamseusy
v
AUTITN 38TIIY AUTITY V30T55U AIANUATTY

= A A
JTHNUBDUNNIMTITONINTIN

Y YA Ail 1 A A @ wa J 9
1. Gl‘l’i@ﬁﬂuﬂﬂﬂi]um@‘ﬂﬁiuﬂ]ﬂﬂ 3 L‘i’f]\‘]ﬁﬂ‘Hm$!La$ﬁ3JUG]61]E]Q3JE]LG]E]§UlW‘V\hﬂ‘iguﬁ@i\i

Y
=) [

NEULAATASTY
9 o < 9 ' ~ A @ o J 9
2. Ivihuuudnianuaen 3 Gesanvazuazauinvosuomos lWihnszuaasa
(% =1 1 d' 3’, 3’1 9y
YAIDINITUNUIYN 3 ATUNT 3 ATILAD
Y Yt & VoA Aa vy & = Yy v A o X
3. THABEUNUMIULBMINUIEN 3 NITEUNWAININUA LELANKIAUAIINEINUIL DM

1 v H v
luSosnaziFouluniien 4 aseae i




73

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

U G

v 9 b4
YHIATYN (NAADY 3 AT Lﬁ%t’mﬂﬁﬂﬁ% 15 m‘ﬁ)
= A J A
1. wseudeuazginsaimineassluanun 5-7
Y YA 1 @ ~ 9
2. 1‘”ijljﬂu%iﬂﬂuﬁijﬂﬂ’ﬂmiﬂﬂiﬂﬂ
A 7
ﬂlﬂﬂﬁ@uﬁ%@ﬂﬂiﬂlﬂﬁ‘ﬂﬂaﬂﬂ
I = a o
3. asnnnuiuszieunaz iy
A 1 F=]
3.1 ATIUATOIUANNTYVDINLIYU

Y YA 9 A A oA Y
3.2 Tz ewEeuliams Inasana

v Y Y
YU (NAAd 3 A5 1IATIaL 20 WIN)
o Ad' r'd
4. uuzihdenazglnisinsnaaey
Ad' 4 J a
rolunu gaszasn nasimslssiliuna
Y a a oA ~
5. agdaeumsamagiamsaluaun 57
v YA = [ o
6. AUNUNUAITIUALINUNIYE NS

Ugiianmnaaesnnluanui 5-7

v 9 v

TuHAMS (NAavd 3 ATI NARDINTIAY

=

120 11#)

7. WAz eulfiamsnaassmuluaui 57
azpaouliiuugih IS
HAZAIURN

5 I
8. Aioudnommazaoulsz@uilam
9. 1dSoumenuesl uazagdaoudsl

10. pou1lsziduilaym

G @ a oa A
1 gendlgiansluaun 5-7
2. ‘]%’Jﬂfeljuﬁiﬂi]ﬂ?n\lldﬁﬂ‘]_l%)@ﬂ"llﬂﬂﬁﬂ
4
Llﬁgﬂﬂﬂﬁﬂ!ﬂWiﬂﬂaﬂﬁ
< = a o
3. asnnnutuszideuuaz iy
] 9 = =) 9
3.1 LLﬂQﬂWﬂiﬁgﬂﬁgl‘Uﬂ‘U ANINLTYUIDY

Y A a oa Y
3.2 L‘lﬂ!ﬁﬂuﬂgﬂﬂﬂﬁiﬁﬂﬁﬂl’mT

[ o o A 4

4. iuﬁﬂﬂmuzmﬁauazQﬂﬂimmi%ﬂam
A < 4 a
‘]5'011]\1’]1! ﬁ!ﬂﬂﬁgﬁ\iﬂ Lﬂmmmiﬂizmuwa
Y [ a ~

5. @Liﬂummmmim‘ﬁﬁmﬂmm‘ﬂ 5-7

[ Y : % [
6. ﬁuﬂumUﬂmameﬁmﬂumﬂyz

mylfuamsuaziiuninansedidny

Y a oA d'
7. AiFsuliamanaassainluaui 57

P o <
8. Aissudnomlszduilaym

[

9. Fronuagiuaziuinaszdinny

g

YA o A Y @

10. gndalideeedeldgnnin uazvativiin




74

U

DANITUMSTUUMTTOUNNHE N

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MInaaed 3 139 agluazilszliuasaag 25
19N)
9 Z‘, Y o ] o a
11. AgRAOUAITDRENDINIAZFIIA DALY
Y YA a oA
12. sourmenundizeuliauenal
o o2
iFoUAall
Y YA =
12.1 S sumsuHamInaaod luay

ns5-7

)

Y YA

12.2 WAz sununuluanui 57

QU

Y 9

=2 dy = o A
12.3 THAGsUANE UL UNEINVIT 04

U

v v v
fazFeululuanun 8 asaae il

Y 9

13. MG ewhanuazeatostfianms

U

< A oA %
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬂﬂﬁ@Q LUagauUIy

AMBIIN VIUTITN

v

11. apumautazaniunnaIsednny

)

@ A ¥ a ua =
12. ﬁmsmqmmmﬂgmuaﬂnamﬂu

De
=he

12.1 Weusenumsnaasdluaun 5-7

12.2 nunuluaun 5-7
Y N
12.3 ANYUUDHUNYINVITDINIE
v 9
Foululuaun 8 aseae
13. hanuazeiateslfians
< d‘ A 4 =1 [
NunIeINognsainsizeu tazFuils

NITOUIUAMUTITY TYTITY

Q1‘Hﬁ3~lﬂﬂ°ﬂ3~l1ﬂ°ﬂ%®ﬁ‘%ﬂiiu

Y Y & ~
1. WAGsununuie luanun 5-7

Yy = ) ¥y A o A A a Y o A A
2. Glﬁ@Lﬁﬂl‘!ﬂﬂﬂTﬂuﬂ'JTLﬂfJ'JﬂTJLﬁ@QVIﬂgliﬂucluﬂﬁﬂﬁﬂllﬂ 1H1UW 8 1IDINTAIUANY

<3 4 Y a
mmtim’ﬂmaﬁhlv\l1/\|”|ﬂﬁ$uﬁmwummmmum




75

A ~

aan1ItIYUMIaOu
d' Q' a d
AOAINUN

_enesszneumaaeu 31e3¥uasodna lwih 1 widen 3

[am—

. LLUUﬂﬂﬁﬂﬁHﬂﬁﬂ’)ﬂ“ﬁ 3 lwenassznoumsaou 3183%11?1%@%11/\1%1 1

[\

3. uuunAToUNoUTsUKLIeN 3 luenasdseneumadou Mesuasodna v 1

v A oA a A Y
4. JUUNATDUHAUITIUNUIIN 3 1ulaﬂﬁ1§ﬂigﬂ@uﬂ1iﬁau 31836]51lﬂ5@\1ﬂaulw1/\|1 1

d‘ o d
aolanviai

A s A J o o A A s .
1. aounuans nsosmeTilsmamesdmsuiauedolsunnaoa’lad Power Point

Presentation

U Y A a Y
2. llwaQGﬂujlwnlﬁNﬂ’]ﬂW@Qﬁn

U Q

1A 9 A a a J <
3. BWHDUTYUINUANINDUIND TLUA

d' d (a wva
asuazginsanfunms

4 9 a o J
1. woas Wihnszuaasariauaalnvil ¥uIa 300 a4
2. YARILANUALUHAINTAIEIUUIA 300 TAG
3. uraae IWihnszuansa 220 vs A

4. Magnetic Power Brake 300 W

v A 4

5. A0S

6. YaonsMIFoNAOLAUNYUNITOINAT (Rubber Coupling Sleeves)

(3

7. iiloanums¥eune (Coupling Guard)

d’ 1 Y [
8. gaurpuavaazgilnsailoanu

1PNA1391909

leany uina. (2550). tn3eenalvliih 1. nyamwa: aunauduaiumaTulad (lno-giu).

]
J

£ {5 o
WUSIA 019N, (2529). 1309303 WThwazniiemlas. njaunwa: gludaiind.
4 ¥ a o
UIAD NOITIATIV. (2533). !ﬂiﬂ\‘iﬂﬁl‘lww1ﬂ§$!!ﬁﬂiﬂ. NTUNNW: TTUINTTNUNW.
Tusius maywa. (2530). n3eena il 1 @u 2. ngamna: ganiuma TuTadnszremnd
UATTES
Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.

Singapore: McGraw-Hill.




76

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery. New
York: McGraw-Hill.

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and

Company.




77

U

UNNHAINTATOU

Y U = Y
Nﬁﬂ1§1‘ﬁllwuﬂ1ii}ﬂﬂ1iliﬂu§




78

= Y ] c;
HuUAnNYiariUIEN 3

3 = o v ~ ° ' 2
Aunuudniasedevuuisuasy vsnsudiaiuas 11l
Y
1. usaau Tihdundumavuldedals ase3une
a Y] a [ { 4 4
2. wesenuanyuzusidanunszua Ilthivaaleeuusesvesuomes 1Wih
ATLUAATIFHAVARIAUUIU
4 a o w o 1
3. wowes WMihnszuaaseriiavaalneynsuiivetinamsth luldauedialste o
25118
J 9 a o g’/ [} < @ A
4. 4019193 MTNNTZHaaT I TAYAAIAUIUTIUIU 4 TIUKAN WHUAAIADIULIIDT
a 3 =1 1 1 v o A 9 [l <3 1 3’; 9 Y
HUUFUWANIN 3 65 799 79982 6 A1 TIFULTIUMANADUI 20 mWb S1ANUATUNIUY
o a3 o <3 < 4
YoIUAAIADUNIDTTIU 0.15 Q WAMUIUNIAINGITOUMIHYUVDIUNUKHANDUNIIDF D1
4 o { [ 4 ?1‘/ 1 1 a ] [
yona3 Iihvihaunusseu Iihnvveawrasoe 250 v nazdunszua lWihanuvasoe
60 A
N (Y a o g " ] o P
5. yawos IfhnszuaasariinuaaInuuIy 11U 4 VIWIWAN WHUYAIADUNIIDS

A < v o Y g a1 2 Y Y
u‘uumm‘wammﬂ fl 720 AU LAULITILNHE AN DU 0.04 Wb D1ANUATUHNIUUDIVAAIND ]

J ] [ I o w Y
Llllfl]@il,l,a3%@a3@ﬁu’lﬂllﬂlﬂaﬂﬂlu1ulﬂu 0.2 Q uag 240 Q muaay lla&'ﬁlli\iﬂullw%/l\l'lﬁﬂ

=

asounsd mulseag 1V asdianmsvyuvesunumaneuaes iedlusaduuih
11480 v dmsumsaenseana Wi luudaznsal
n. aownsoana Iiifluneme Wi AunszualWihenumdesio 60 A
v. aownseanalihiilunioasuiialiih 1onszua 1WA Tnan 120 A
6. weine3 lrlfhnszuaasariinvaatavimsesdiunsadulufh 400 v finszualiihi
YANIADUNIADS 60 A AIANUAUNIUVDIVADIAD NS 0.25 Q NYURBANNIFTITOU 750
rpm 081ANIINZNALTITA UMD NS
7. uoimed 1T szuanT ¥ iinuAa v S 4 Tasiman 250 V iuuaaiaen
wefuunFumanuatl § 960§ Funsunimindeds 002 Wb 1uEUMUYEY
YIRS LAz YAaIAa NI ARYLIEIY 0.12 Q ag 125 Q audIay 3MUIUN
usetaluonumesuazusaiiafimaiveserunaes ieuemedaunszualufoinumaesio 30

3 o
A Tagimagaaeluunumanuaznanadnuiu 825 w



79

I'4 a a <3 Aa o 1
8. wowmos IWfhnszuansariiavaatnoynsy nunszua liudunna 50 A

Y 9 Y Jd v I
Lliﬂﬂullﬂ‘]/\h 230V Waﬁ’JiJGII’ENﬂ’JHJﬂTLJ“I/I11!511’6Qﬂlﬂﬁ’]ﬂ@1lwlﬂﬂiﬂﬂﬂlﬂaﬂﬂﬂ1¢§ﬂﬁmﬂu 0220

= o w

<3 < o w
alimsgadeiias T luunumanuazmsgydennaiiudesas 5 aoeias Iulihdrue
o o w F) I Y A o Y o Y 1 1 g’;
wihammainaaesnuusuh wemvualiuseau Iiihanaseunsea g 2
v
4 Y a a 9 S Aaw A
9. woaed IWihnszuaasssiinvaainoynsy nunszua Il uauinne 50 A 71 250 v
° ¥ a2 o s a < o o -
S 4 Vaiman Wuvaadne e snuuFuwanvl I 496 A iduusuimanaea 22
4 ] < I
mWb 81A7UAUNIUYEIVAAIABUNIID T HaZYAAIAT UINLLIHANDYNT W 0.19 Q uaz
o w 4 ° o w < I
0.14 Q sy lemmualdnmsgydemasluTuunumanuazmsgapdenenailu 810
W 2ATHIUN
< J
A, MINYUVBWNUKHANDUNIIOF
a 14
. usatialueuuaos
a. uselafiwaivesoues
3 dszansnimsu
4 a a { [
10. woes Iihnszuaasesiinvaatnoynsn nunszua lii 35 A Ausesuluih
< a
220 V HHUAIOANMITITOU 500 rpm LAINNURIUNIUYDIVAAIADUNIIDT LA UYDIVARIA

] [ I o w Y A A o w <
’(,’quJl,l,iJMﬁﬂ’E]‘lc{ﬂ‘ﬁJLﬂH 0.25 Quaz 0.3 Qauaiay mumaqnﬂuaamm‘lﬂiuuﬂumaﬂuaxmi

3 o a a
qqﬁmmaﬂmﬂu 600 W mmmmmﬂszﬁmmwmmmmag



&0

= £% v c;
maguuvrnriariven 3

a a t4 ¢ s <A
91 AU WAUBDINITNANTANTITUUDIUDIADT Tﬂmma’m@umfum‘wyuw’%mmamwyu

e

i3

U vAaAdINa1NIEaAnULId

wnsaimanTusadu Iihmiloninfaduiivaaine e
Fondwsesulihdundy viedlunganisdueuniesdudia i vazmdiania
usasu Iihdndu I8nnngiiovnvearlandia FefifamansasudmdunssduTrihiitlou
Tueines

4 a J a { s
6iljﬁl 2 sl Nﬂm’f)iulW‘WTﬂizllﬁ@]ﬂﬂ)’uﬂﬂlﬂﬁﬁﬂﬂluTuﬁf’ﬂlLi\‘]‘]JﬂlmzﬂSZLLﬁUlW%Tﬁ‘Uﬂa’JﬂEﬂLN!fl]fJi
% d‘ o a 4 1Y a [ 9 d‘ 14 9
usAuuy Ta L Ia LilfJuﬁJTJLﬂiT%TTﬂﬂmﬂHm%LLiQUﬂﬂﬂﬂigllﬁllwwTﬂﬂlﬂaﬁﬂﬂnmfﬂﬂi ﬁ]gulﬂ
[ 9 l-ﬂ'd o a A T a A:; IS % 1w
ANHUSVDITUNTAUATINUIANUUAWIDANAALUNULITIUANYA 0 NAIANUTU (Slope) tnnu
< ' a o o 9 A 4 ' A 9 4
Kd) H‘Llﬁinflﬂ’ﬂil’ﬂllix‘lﬂmlﬂiN‘L!@]ix‘]ﬂ‘ﬂﬂigllﬁ'ulWWTVI‘llﬂa’Jﬂ’fﬂmﬁ]ﬂﬁ NA1IND DIUBDIADT
o 2 = 9 9 2 A g A A X
wuumﬂﬁaﬂmﬂmu %Qi%ﬂSZLLﬁUlV‘IV‘I'IiJ'IﬂGUH UINUANITUAUNNUU
v ) o 2 o 9, A 9
Y9 3 Ay wmmﬂmiwyummai”l‘vh/\hﬂimﬁmwuﬂwammgﬂiﬂummz"lﬂwa@ W3NS

< ' @ a o ' 4 { 4
ﬂ’JﬂJLﬁ’Ji@‘]Ji]gﬁﬂ'lq\‘m'lﬂ ’Q‘Ll@'li]Lﬂ@’[’]‘LW’I51fJG]E]M@LGIE]5L‘Wi'lgﬁllﬁﬁlﬁ%ﬂﬁﬁﬁﬁuﬂﬂﬁ'lﬂﬂﬂ

Y
[ % Y

=< 9 o 2 4 Y a 9
JUU i]\‘l‘ﬂHJ‘VI'IﬂTiLﬂJ‘HlJuﬂJ’E]mE]iVl‘V\I‘V\hﬂimlﬁ'ﬁiQ‘]fu@ﬂlﬂﬁﬂ@@uﬂiuiuﬂlmgqiiﬂaﬂ
uazmiwym‘fﬂwa@ﬁ’mﬁmﬁﬂ‘i’mﬂﬁauvhuiwuﬁwwmu,ﬁ@wﬁm%ﬂﬁumwmﬂma

A 19 Yq 9 t% A 1 T A A
N (LN miwhmimmﬂaeumu@m ﬂi@ﬂg’ﬂl?\lﬂd

e

94

359 naumsusaau Iihdundu a2 1d

Eb = 250 —(60x<0.15)
= 241 %
60X aX E
N - b
bzP
_ 60X 2 X 241
0.02X65X6X 4
= 927 pm A9
¥ 5
35M n. gonsoana Wi uiluuewes i
480
1 = 60— ——

a 240



&1

= 58 A
Eb = 480 —(58%x0.2)—2
= 466.40 \Y
60X aX E
S - b
ozP
60X 4 X 466.40
0.04 X720X 4
= 972 rpm 19U
. gowngesna IFudlwas et uiia Wi
1 = 120 + @
a a 240
= 122 A
E = 480+(122%0.2)+2
= 506.40 \Y
60X aX E
S - b
bzpP
60X 4 X 506.40
0.04 X720X 4
= 1,055 rpm 19U
U9 6
35 1naumsn (19) 214
P
T = —m
a 27 (S/60)
_ {440 — (60 0.25)} X 60)
21t X 750/60
= 324.84 N-m (91} 1]
U0 7
359 mnaumsuseau Iihdundy azld
1 = 30 @
a 125
= 28 A
E = 250 —(28%0.12)



T10ss

sh

e

98
ad o v o ' o w Y
IPM mﬂmmzmuwmmmﬂﬂﬂ

a1

o w A a ds@’ ~ 4
NIANNANHAAUVUNDUNLIIDT

[

MaINaa1uoon

o w Y < 9
MaInanIuoend) uisaN

82

246.64 v

$ZPI
0.159 X - a

0.02X960X28X 4
4
85.50 N-m 120} 1)

0.159 X

60X aX Eb
W
60X 4 X 246.64
0.02 X960 X 4
770.75 rpm

825
770.75/60
10.21 N-m

T —T
a loss

85.50— 10.21

0.159X

75.30 N-m AU

Vi
230 50

11,500 W

Pi — Cu Losses

2

2

11,500 — 507(0.22 + _—

: 0.2+
10,850 W

P, — Constant Losses
10,850 — 0.05(11,500)

10,275 Y

10,275
746

13.77 ol



e
=)

)

=)}
-

o

Lo
3,

3
. MINYUVBILNUNANDUNIDS

Ey

a 14
v. usetialuounnos

fl. Llﬁﬂﬁﬂﬁlwa"ﬁlﬂﬂﬂﬂiﬂﬂﬂg

Tsh

3. szansnnsv

Ne

9
v v

AU UszansmnsIu

WwruveIndz la

ma @

250 —(50x0.33)

233.50 v

60X aXx Eb
oZP

60 X2 X 233.50
0.022 X496 X 4

642 rpm

P
m

27 (S/60)
{250 — (50X 0.33)} X 50)
2 X 642/60

173.5 N-m

P
o

27 (S/60)

10,865
27 X 642/60

161.4

MaInad1Loon
Vi
10,865
— X
12.500

86.90 %

100

V‘[IL
220 % 35

7,700 W

&3

ol

AU

12001

oy



o w A a da! = 14
NIANNANHAAVUNDUULIDT

(2

MaINaaIUoon

Ne

Y
LY

1Y Uszansmwsau

&4

Pi — Cu Losses

7,700 — (35> % 0.55)
7.026.25 \

P, — Constant Losses
7,026.25 — 600
6,426.25 W

MaInaduoon
Vil
6,426.25
7700
83.45 % AoU

x 100



&5

HUUNATIUNOUISHY HUIEN 3

A Y A d 9
1394 ﬁﬂ‘]ﬂlmg’z!!aza’u‘llﬂ"lli’)\‘lll@!ﬂ@iﬂﬂﬂ]ﬂﬁgllﬁﬂiﬁ

o 2 A o A Yy A ~ Y =
AV fﬂ\uaﬂﬂﬂ1§l@ﬂ1’lgﬂﬂ@\1ﬂq@£w3\‘]‘u@Lﬂfﬂ

< [ a @ @
1. velatlundnmsmnamaveansaan Iiihédundy 2 (Obi. 1)
n. NVOIAUT
=} a
¥, nQilevnvounaniie
A 9 a
a. ngilaeveulaniia
A o 4
1. ngmamtienivesrsuad
v. nginernunssau lWihveudssael
2. usasu lihdunduuanaasunsadu lihwtieniedisls 2 (0bj. 2)
a X A <A
n. NATUYUZNUOINDFIT UMY
¥, useau llihdunduiigasatanous sau luiluniieni
a. useau Tdhdunay lusanaenuns sdu Tl iieni
@ ] ana 4 o Aa
1. useau Tihdwunauilul§zeveunsestuiialiihlunewmes ihnszuanss
o v anaa 4 o A 4 o a
v useau lWihdwndudlulaseveunsessuta iih lwasesduiialuihnszuaas
3. vawes Iihnszuansariiavaadneynsudenuumadite 220 v aunszua 1 40 A $1il
] 3 I
ANUMUMUYDIVARIAFINULIHAND YN FULAZANNAUMUYDIIARIAD MBS IT]U 0.2 Q

uag 0.1 Q muaay azluseau Tihdundumils 2 ob;. 3)

N.208 V
v.212 'V
f.224 'V
3.228 'V
9.232  V



86

4. Polameuaumsnssau Iihdundvvesvawes Ifhnszuaasariiavaalnvuu'ld

u

ANABY ? (Obj. 4)

ME = Vi + IRy +V,
LE, = V- LRy +Vy
AE =V + IRy — Vy
CE = V4 Ry + Vy
LE =V — LRy —Vy

Yy 9 ] < v Y a 9 a 9 Y ' J 9
5. DU UUIWNINRANADVIUANULUNNINIDU ﬁ]%ﬁ@ﬁllﬂﬂ@ﬁ'lﬂ?ﬁ@]ﬂﬂ@m@311/‘]1/‘hﬂ'§$uﬁﬁix‘]

vaaANaNBE19 15 ? (Obj. 5)

6.

1 ] < [ 4
f. ﬁ@mW'lg‘llﬂa'JﬂﬁHTNLlilﬂfiaﬂﬂluTul‘fﬁﬂU‘Uﬂﬁ’Jﬂi’)Tmtﬁ]@i

[ [ < YA a 9, 1 @
Q. ﬁ@ﬂlﬂa’J@]ﬁu'llllllll’ﬁﬁﬂ'E]‘lgﬂillL!,ﬁ$ellu'lu1ﬁll1/lﬁ1/l'l\°|ﬂ§$Llﬁ'VlWW'lG]NIﬂ‘LI

1 ] <3 YA a Y @
a. aovaaladuuaneynsuiazyuuiiAanenszud Iih lumadeanu

o 1 < A a 4 o 1 o a
N. a@1'3\‘]5]5"]]ﬂa’Jﬂﬁ"LlHJLHJLWaﬂ@lélﬂill(’llmglihmulﬂ%@ﬁua3ﬂaﬂh1ﬁ@3@ﬂiﬂlm$ﬂ1ﬁ1uﬂﬂﬁ
2. "I?IJE] A LAZ N n

a 4 14 Yy a A A 1 @
LLSQU@iU@HMlﬁ]’f]iell@\m’E]LGI’E]‘EU]JV\IV\hﬂ‘iZL!ﬁﬁiﬁ%uﬂﬂl@a’mauﬂ‘iiJMiJ@l!ﬁ‘i@l,mﬂﬁNﬂ’U

14 a 1
wornes Wihaszuaasesiavaalnvuiuedials 2 (Ob;. 6)

A [}
. IMNBUNY
[ Y] a 4 o FY a 9 1 4
. aanu usede luouuweivesuowmes IMihnszudaseriavaalnoynsutiosnituomos
TWihnszuaaseriiavaalnvuiu
J @ a 4 4 FY a U 14
a. annu useda luouueivesuewes IMihnszudaseriauaalnoynsuuINN LMD
Tihnszuaaseriiauaalrnvuu
1 [ a 4 14 9| a @ [
1. annu usedaluouuaesvesweomes lfhnszuansssiiavaainoynsund sHuasany
{ P ' s A )
aszua lWihnvaaiae s ualunowos IWihnszuaaseriiauaarnuuiuull sy
] Y d‘ 4 o w
asanunszua lWihnvaalaeuumesenidiana

9. 90 A uaz 9 gn



&7

1 a { 1 1 a J
7. 90laldmawalagndesiussdafmariinnioonimssialueuumes 2 (Obj. 7)

n. PWASANvOUNAIT RN NTATUDIDULIIDS

"o (2

A A a ﬂde o 9 4
9. L!ﬁ\?‘]JWV]LWﬁ'I?JllWUH@‘EJ ‘]Jﬂ'laﬂl’lV‘IV‘IWJﬂ\‘]llﬂmﬂﬁ

U

a { a o 0o w { A 3 4
. ussanmalnamuanmaInunannavu lue o3
o w I 0o w
3. umdamsga@s Tuunumanuas MaIMIgEenUsATeAMUNNMIHYY
0o w 9 A o w ~ 3 o 9 =S
1. Masnadueenrsemainanmarilunannmsinesnaleguidsluvaain

NBDILLAN

s 9 a o 9 A 3 A
8. N@Lﬂ@iulV‘IV\lTﬂﬁgLlﬁ@ﬁ\‘]%uﬂﬂlﬂﬁ?ﬂﬂ]uWﬂﬂ’NTummg‘lﬁi‘ﬁﬁﬂ‘ﬂﬂ'ﬂﬂﬁ'ﬁﬂcﬂ 1,200 rpm W

o I o 9 A s T A o S aw
usaau Iihdundy 228.75 v nszua lihnvaalrnouumsd 2.5 A uaiisvu Tvaa@unna

o )] ) Y A P <
Hussau ihdunduanauvae 213.50 v nszud lWihnvaalrnoumes 33 A anusisou

)

ee

Hadlum'ls 2 (Ob. 8)
N. 97.40 rpm
Y
f

.848.50 rpm
. 1,120 rpm
3. 1,200 rpm
9. 1.286 rpm

v o o 3 o ~ s s
9. Yo lauaasnnudunusvesnnuiErseununszua Inihnuaaltre e syssuomos i

nizuaasartiavaadnoynsy lagndes 2 (Obj. 9)

A sa 9 2 < S v
f. !JJ@N@L@]@iﬂuﬂﬁzllﬁqWWTNTﬂﬂlu ANLIIIDUAAANANUDY
A sa Y, K 3 ' <3
Q. Llli’)ll@t@]@ﬁﬂuﬂﬁzllﬁ”l‘NV‘hiﬂﬂleu ATNLIITIDUAAQAINTINBDYINIIALTI
< A A A ° ) v A Y
f. m”lmsai@u”lumﬁaﬂimwsl,wummsumgu ‘Vnﬂlﬁﬁiguﬂﬁﬂﬂﬂﬂﬁulﬂ
3 A4 & A X ! 3 A sa 9
N, ATULIITOUANNTITSYSLIATV UNILAS ITINUUUBYINGTINLT Lﬂﬂﬂﬂlﬁﬂiﬂuﬂigllﬁ”lWW”l
2
HINUVU
4 sa 3 < ' ¢
. Lﬁi’)ﬂi’)m@iﬂuﬂigL!ﬁ]lw%}‘hﬂﬁ‘léﬁu ﬂ'J”I?J!ﬁ'Jﬁ@”]Jﬁﬂﬁ\‘liJ”Iﬂﬂ'Nll@Lﬁ@ﬁulW%Tﬂﬁzllﬁ@Ii\‘]

Gﬁﬁﬂﬂlﬂa?}ﬂ%uiulgﬂﬁ}ﬂﬂ



&8

3w A o { o o
10. volatludnyuzaunsusedanunszua Iihdvaatnenumsiveanamos 1
ATTUTATIFUAYAAIAVUIU 2 (Obj. 10)
I
A uaumsdunsa
I
v, Wuaumsws luan
<3
a. Wuaunslames Tuan
3 °
1 Wuaumsws Tuaaih
I 4
2. Wuaums lawoes Tuayunin
4 a o { o .
11. yvowas Iihnszuaasesiavaadanauuuvazawii ) 1Fawneinues 15 2 (Obj. 1)

n. Nuideansussdagaun

=~

o '

Q. valigfmmiﬂNMTJiE)‘]Jmﬁ

Y a A ~ 3 A A &
fl. Q1uﬂ¢]@ﬂﬂ1§££§\1ﬂﬂl5uﬂ3}!ugﬁ HAZNAIMULTIPNINDYNATH U

Ay 3 ~ T A ]
. ﬂu‘l/m@mﬁmmu,i’ﬁ@Uﬂﬁ%ﬁa@m’mﬂu’gﬂwamzlﬂaﬂuuﬂaﬂﬂ’amﬂi

~ g 1w & a 4 2 <
9. ﬂum‘waT’um’E)nmi]@m%gﬂuiwaﬂﬂﬂmﬂ SEILIIUAISINUUUATUAITULIITOU

o 1 o w A A 1 A ] I o w .
12. i‘v’nllwuq(’ua\iﬂ’la\ﬂ/ﬂ@ﬁﬂuWaﬁ@ﬂ’ljlﬂaﬂuWTULﬂuﬂ’la\jﬂa ? (Obj 12)

=1

. UM UIAIDIAIN
U, MUNUIMEIGaYLaTe
. MUHUIAAI AN
1. Mundamasmuoon
o ] o w ~ 4
2. MUNUIAIAINUNIIDT
13. 4o laosuemsnlszansnimsanldgndes 2 (Ob;. 13)
@ [l o w F) 1 o w I 9 9
. NeaIIaIUMdINas IUenamad I a1
@ [ o w ~ Ll o w I 9 9
V. 11INOATAIUMEINa N MURD S Ao I dsn
. ¥IINOATIAIUMAINANIUDBNADAIAINANOUNIIDS

1. maneaguszrInlszaninmm ihrudse@nsamniena

9. 90 nuaz 4 gn



&9

14. 4o lalHimqruanmsinaanizdszaninngega ldgndos 2 (Obj. 14)

n. iflemsgaudoudsa &N misunsgadeass maedudumidlfidu g
Uszaninngaga

v, ilemsgudendsa ldTantesnnsgadeass msedudumidlfidu g
Uszaninngaga

a. ilemsgadendsm1dna nnnnmsgadoass maeludumidfidu g
Uszaninngaga

. flemsgadeudsm1Tawirumsgadensdy mazdusumialdhidu i
Uszandamegiidumisanusuningaga

1. domsgaydomlsa Idiawhiumsgadensis maedudumialiiduTds

UszAnSmMwegNa e NUTUaUgIge

!ﬂﬁﬂ!!ﬂﬂﬂﬂﬁ@ﬂﬁﬂuﬁﬂu

a 4 v A ] { @ a J
3187361 lﬂ%’f)\‘]ﬂﬁul‘l/\l%l\h 1 398391 3104-2003 1’711')8“]?] 3 ANHUSHACTUUAVDINDIADT

IWihnszuanss
1.a 2.3 3.N 4.9 5.9
6.9 7.3 8.7 9.9 10. N
11.9 12.9 13.9 14. 0 -




HUUNATDUTIAIFTEU KN 3

A Y A d 9
1394 ﬁﬂ‘]ﬂlmg’z!!aza’u‘llﬂ"lli’)\‘lll@!ﬂ@iﬂﬂﬂ]ﬂﬁgllﬁﬂiﬁ

=

o Q'J A o A = Y
A3 IADNAADUNYNNTANLIVDIAYY

q

90

J a 1 o T a
1. womesd Iihnszuanssrtinuaalnoynsuaenuuvasnie 220 vV nunszud 1l 40 A 1%

] <] J 3
mmﬁ}mmuﬂlmﬂmamﬁmmmmaﬂEJ“Lgﬂﬁuuazﬂmw?’ﬁumumewmaﬂ’mmmailﬂu 020

waz 0.1 Q muaay vxiiusasu Iihdundumils 2 (b, 3)

N.208 V
v.212 'V
f.224 V
3.228 'V
9.232 'V

3 [ a o @ .
2. voladlundnmamnamiaveansadu IWihdundy 2 (Obj. 1)
4
n. NVOUAUY
A a
¥, nilounveuravils
= 9 a
a. ngilodeveuvlaniis
A o J
1. ngmamilenihueshsuag
{ o o ad J|
v. ngineanuus sy lWihve Rl

3. useau Ilihdunduuanarsnunsadu Trihmileniedels 2 (Obj. 2)

<A

Y 1
f. mﬂﬁummzﬁmmenmwuu

v A

¥, useau ihdunauiigasasnuussau lflumtieni

[ 1 1

a. usaau Tlihdundu Tiuanaranuns e Il umiioni

<3

1. ussau ihdunduiulfnseveunsestuiia luih luvemes rlihnszuaasa

2. ussau ihdunduidlulffznveuniesduiia luihlunsesduiia lihnszuanss



Yy v g 1 ¥ a ) a v v ' SN (Y
4. DUFULTILUHANADUINAIWVUNINNU ﬂgﬂaﬁllﬂﬂﬂgﬁ']ﬂ'ﬁﬁﬂualﬂﬂiquqﬂigllﬁﬂﬁq

VARIANANDE1 IS (Obj. 5)

f. @i@tﬂWWﬂlﬂﬁ’mﬁuWNL!ﬁlﬁfﬁﬂﬂluWﬂHﬁHfTﬁJﬂlﬂa’mfﬂmtﬂ@g
1 ] <] ya a Yy 1 @
9. ﬁewaa@ﬁmmmmaﬂauﬂiuuazmmu“lwummﬂﬂﬁxuﬁ"lﬂvlmwﬂu

1 ] <] ya a 9| = [
fl. ﬁ@ﬂlﬂa’Jﬂﬁ'uuﬂmmﬁﬂf)lgﬂﬁiJLLaZGUHWuGlWNVIﬁVINﬂigLlﬁulWWWVlﬂVINLﬂEJ’JﬂH

91

] ' 3 A a 4 ) [ o Aa
. aﬂ']\‘]ﬂﬁéllﬂa'Jﬂﬁu'llll!lllwaﬂﬂuﬂﬁuﬂlmglﬁulﬂulﬂ%@\ulagﬂaﬂu'lﬁﬂ'l\ﬁ]ﬁsumgﬂ'm']u‘ﬂﬂﬁ

2. 90 A uaz 9 gn

5. eﬁj’ﬁflﬂﬁjﬂuauﬂﬁuiﬁu"lvd?/\l1@’1’1uﬂﬁ’mmmmaﬂw%’hﬂizuﬁmwﬁmﬂmmmuﬂﬁ'

gnADI 2 (Obj. 4)

nE = V
LE =V
PnE = VY
LE = Y
LE = Y

1 a H 1 1 a 4

6. v0laldmawalagndosiussdafmariinioonimssdalueuumes 2 (Obj. 7)

n. vnasaveanaiosn NS aAlveI01N05

A A a 9}43 "o o 9| 4
¥, usadafmaril Idvuegnumas IWihveswenos
v v Y
A, usadanmafaamuIaInmaInunannavuluo ey
o w I o w
3. imdamsga@s TuenumanuazMaIMIgaEeNNUIUTIAMUNINNITHYY
0o w 0o w { I Y]
1. Masnamueenrsemainanmaniunasinmiineendegydeluvaaia

NBILLAN

2 9 a o [ A 3
7. MﬂmE]iul,‘V\IW1ﬂi$££ﬁ@]iﬁ%uﬂﬂlﬂalﬂﬂlu1uﬂNWuallmyliIWﬁﬂﬂﬂ’ﬂiJLi’J‘iﬂU 1,200 rpm

@ @ { 4 v A @ I~ A o
usaou lihdundu 228.75 v aszua IWihnvaaiaeuuees 2.5 A uaiiodu Tnaa@unna

+ IR,
— IaRy
+ IR,
+ IR,

- IalRa

+ Vb
+ Vb
— Vb
+ Vb

il
u

@ @ { 4 <
usaou lihdunduanaamias 213.50 v aszua Iihnvaainouumod 33 A AuE150092

Haudlumnls 2 (ob;. 8)

.97.40  rpm
9. 848.50 rpm
f. 1,120 rpm
3. 1,200 rpm

9. 1.286 rpm



92

a 14 o 9 a = A 1 [
8. usedaluenumeivowemed lfhnszuaassrtinuaalnoynsumilounsouana1any
4 a [
vorned Wihnszuaasartiavaatavuiuedals 2 (Ob;. 6)
A [
. IMOUNY
[ o a 4 4 Y a Y 1 o
2. annu usadaluonuesvesuowmed ihnszuaaseriavaainounsuiosnuonos
TWihnszuaasariiauaalrnvuu
[ o a 4 4 Y a 1 4
a. annu usaaluonuesvesnowmed IMihnszuansiriavaainounsuINNINOIADS
TWihnszuaasariiauaalrnvuu
1 [ a 4 14 9| a & [
1. annu usedaluouumesvesweomes Ifhnszuansssiiavaainoynsund sHuasany
{ 4 1 o a %
nszua lihnvaaiaeuumes ualuuewes lWihnszuaassriavaalauuiuul s6u
% 9 d' 4 o w
asanunszua TWihnvaalaeuumesenidians
9. 90 A 1Ay 3 9n
I o a Y] H I'4 4
9. dplatludnyazaumsusstanunszud I vaaiae e veauawmos 1
NILUAATIFUAVARIAVUIU 2 (Obj. 10)
I
A tuaumsduasa
I
v, Wuaumiwisiluan
I 4
a. Gluaums lawos Tuan
3 °
1. Wuaumsmsiluaiahn
I 4
v. Wuaums lawoes Tuayunin
9 [ v J <3 [ FY A 14 4
10. w9 lauansnnuduriuivesnnusiseununszua I nvaalno numosvosuomos
IWfhnszuaaseriinuaainoyniulagndes 2 (Obj. 9)
A sa 9 2 < 3 v
. Wevawmainunszua IWihunvu ANuEIsovanauaniios
A sa 9 2 3 ' <
v. diouamosnunszua TWihaniu AuGEI59UanaNINE1NTIAG
< A A A ° ) v A Y
a. anuison ilmdesamluvnzGunyu Mldnyunaunaneld
3 A4 & A X ! 3 A sa 9
1. ANMUGITOUAINTITLELNAN AL ILINNUUDE19T A5 WovomaInungzua T
P
NUU
y 7a 3 < ' p
2. ovowes nunszua IWihanniu anuBEiseuanasnnnuomes ihnssiaas

a <
%uﬂﬂl@ammmugaﬂﬁ%



11. 9o laosemsnlszansnimsan Idgndes 2 (Obj. 13)
[ 1 o w 9 1 o w 9| 9 9
. 1NeAIIaIUMAINasIUeNAMa I 1A
o ' o w A S o w Y 9
V. 11INOATIAIUMEINAN MWD SR I dan
1% [ o w [ o w { 4
. ¥11NDATIAIUMNAINAMIUDBNADAAINANOUNIIDS
1. manwaguszrIdszaninmme ihrudse@nsamniena
2. 90 n uaz 9 9n
J a o { [ .
12. wowes Wihaszuaasesiavaalanauuuyazawii ll1Fnunenvez 15 2 Obj. 1)
n. UNABINIUIIDAFININ
Ay 3 A
V. NUNABINTANNIGTITOUAIN
Ay a A ~ < A A =
A. NuNdoINsusIdaiEuryug tazianuEiniegnamil
{ < H [} H 1
1 NundeamsanuEiseunsnaasanal lun Inanazilasuulaslilesals
A Jd K = a A 49! <
. (UMY NIB TARRYND THAA TABATI FITITAVLNVIUAINANUTITOU
o ] o w A A 1 = 1 I o w .
13. dunvsvesmasn laflinanensilasuruilumasna 2 (Obj. 12)
. UM UIAIDININ

U, MUNUIMEIG YL aTe

° ]

A, AHUIMaIAIAN
9. Aunieaedueen
2. dushdefionunes

14. dolaliinquanisinaanzdszaninmgaga lagndoa 2 (Obj. 14)

n. iilemsgaudeudsa I&iamisunsgadenss mazdudumicfidu g
Uszansnngaga

v, ifemsgudendsa lATantesnnsgadeasa mazdudumidfidu g
Uszansnngaga

a. ilemsgadendsim1dTaunnnmsgadoass mszludumicfidu g
Useansnmgega

1. flemagayFonlsa IdTa s umsgadens mszdudumaldidu1ds
Uszindamediidumisanusuningaga

A ~ ' Y 1 1w = @ < ° ] ) Y
9. Lllﬂﬂ']'iqmlﬁﬁlllﬂiﬂ'lul@iJﬂ'llﬂ'lﬂﬂﬂ'ﬁgﬂJulﬁﬂﬂ\?ﬁ'3 LWﬁ']gLﬂuﬁ']!lﬂuﬁslﬂLﬁuIﬂq

YseanTnmeg AU NUFUaIgIga

93



94

316991 150908 W 1 5958391 3104-2003

!ﬂﬁﬂ!!ﬂﬂﬂﬂﬁi’]ﬂﬁﬁﬂﬁﬂu

1 1 o o J
Wu')ﬂ“ﬁ 3ANHUSHACTUUAVDINDIADT

IWihnszuanss
1.0 2.9 3.3 4.9 5.9
6.3 7.9 8.7 9.1 10. 9
11.9 12. 9 13.9 14. 0 -




suuilszdivwamsfianunayana/siengy

y 2 [ o d a
Gl‘lJ\‘l'l‘h!‘ﬁ 5 !%?)\1 f’!ﬂ!ﬁﬂ‘HTMZﬂ]iﬂ'l\‘l'lu"lli’)\‘iui’)lﬂi’)'illw%’l‘l'lﬂ'i%l!ﬁﬁ'i\‘l‘liuﬂ"llﬂﬁ?ﬂ"llu'lu

95

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

U

9

s 14 1

a Y

1 9na
ANNYNADIVDITOYA
wamsliaanu
anulszalnveanau
MSUNAUD

TINATHUUY

Q

HNUHA

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs
Ugiamsluszauihunas

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

y 4 o o ¢ a
Gl‘lJQTL!ﬁ 6 !%f’)x‘i ﬁ]ﬂ!ﬁﬂ‘l&lﬂ!%fnﬁ‘ﬂ1\3111!"“?)\‘13»1?)!9]?)5‘11’1%’l\hﬂigllﬁﬂﬁx‘i‘ﬁuﬂﬂlﬂﬁ'JﬂWﬁN!!‘]J‘]J"llﬂﬁ!fﬂ?

96

INeNaNAUANUNING S s1emsUsuiiv
a oA = = S © é
MAUTIUN. e, UMIANY . I = G
% \)a 4 a2 = 5
a ] 9, Y U
e, urunI39 10N Fot e clelale| g g
{ A N T_]@’ Z (:; 5 €1.5 ®
C|le| @] &l.e |2 |13 =
MW 10 ) VI T 2| Che | z2pe & 6| 2| 2| e
. She | &l S| E|R|(| B2 £
A Y b tr’g B || &l e |2 o R =
¥O-UTNA HITOU glel=|=|%|z|c|z2|=|&|8
e B AR B A e R B S I A I - {
= = = e | & < [cm = o =

1.

2
3
4
5.
6.
7
8
9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

R [ ! ' f 2 ] J a
fvuas Wiaowasowine v aslused ¥osaz 2 Az (10 Azt T Anasi)szdiv)

o 2
sEAUAZLUY 13 azuuy vl
FLAUALUUY 7-12 ASLUY

FLAUALUUY 2-6 AZLUY

5

M3 luseanga
M3 luszavihunais

M3 luszaue




suuilszdivwamsfianunayana/siengy

y 2 [ o d a
Gl‘lJ\‘l'l‘h!‘ﬁ 7 !%?)\1 Qmanymznﬁﬂwmmmuama‘fh\mmszuamwummmmmgniu

97

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

U

9

s 14 1

a Y

1 9na
ANNYNADIVDITOYA
wamsliaanu
anulszalnveanau
MSUNAUD

TINATHUUY

Q

HNUHA

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FEAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs
Ugiamsluszauihunais

Ugiamsluszauem




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 5 (Msgouned 3 a5eh 1 17U 5 $2119)

98

INANAHANMWIANY S

s1emsiszidiv

~ A ~ =
MATIUN. e, Unsany.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ HLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%ﬂﬂﬁiﬂﬂ /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puDUsIUANEIIN 9385IINIAZTUNANGANI TNV IFITaY

MIEYW/MIADU ASIN 6 (MIgounIef 3 57 2 1uu 5 $2119)

99

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 7 (Msdounied 3 a5eh 3 1uau 5 $2119)

100

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




Y ~ P4
HAHNTIIVANTILIEUI

v = a I J FY
HNUIEN 4 miaiuﬂymmzmiﬂmiﬂummﬁ'Jmmmmas"lﬂwmszuama




102

(Y] =) F% v
BHUNITIANTIIEUT .- 4
¥a51e911 1309na 1 1 397831 3104-2003 UG ERY] 8-9

Yoy msi%umguuazmsmuﬂummﬁ'a .
oy Ny | 10
vowowmos lWihnszuansa

4
L

y A
IUDIHOTI

2 o
4.1 mmwyumamamm‘lwﬂmﬁzuﬁmq

< U E
4.2 ﬂ”l'iﬂ’)ﬂﬂ‘llﬂ?l”lmi’lsllﬂﬂhﬂL@ﬂiulWWWﬂizLLﬁﬂﬁﬂ

o U
ﬂ1§$ﬁ1ﬂﬂlu
A P ¢ A 1

msisunyuvewnemes ihnszuaasadigalszavdmeannszua lihivaada

o 2 A 9 a a ¥ 2 ] Y A X
puN luvnzEunYY waziio ldinauseda Natimarz Nnszud lihAvaalne e iiiu
é‘ T o Y d'g'; T o Y v (% 9
Yuognuamsiau luihnarvesumnasse useau Iihdundy wazanudmuvesvaain

P <3 o Y, I S ° s Y
PUNINDT AIUNIAIUANANIEGIvINBIARS IWThnszudasanieNzhwemes 11 1dau

% 4 1Y [ 4 [ g‘; a

M3 Tnaalimz auAUUAN YU YOINBINDTIAZANEN UL YD InaatL 9 Tasd5ns

Y 1 [ Y 1 Y 4
ﬂ’mﬂmﬁuuimmmaﬂmm NITAIUANATIAITUATUNIUUDIVAQIADUNLIDT HAZNIIAIUAY

vinaveasaau I fivveaunasne
d = E%
gailszaanmsidaul

¢ o
gatlszasnnaly
% AaAav
1. hunnside
A Y Yt A 9 9 2 3 P
o lddizouiinnud anudrlamsGuryunazMsnIuguANUET V0 INDIADS
Tlihnszuaas
% QU a v
2. unnyzNae
A Y Y A o A < s
o lddBeuliinuz lumsnageumMsBuHyLILAZ MTAILAUANUITIVOIWDIADS
Tlhnszuansa
d A a
gaszasnBangAnsu
A A v 2 Y ya
Welieuruniieting) fSeudunsn
Y a Aav
1. MUNNB e

1.1 venIsmaisunyu Iaeldaasuryuunuaiuga 14




103

4

L 2 o A {
1.2 dszgnaldismsisuvyulaoldaBuryunnudgela
Y = Y
1.3 untlymmsisunyulasliisaausean luih 1a
Y A 9 [ 1 o ) A Yy

1.4 Timigwamsaenlsurasaie 2 unasdmiumsianvyu laslens

aaussau Wil

% <3 4 9| a 4
1.5 venranmMinIuguANuEIvemed IMihnszudaseriavaadnoynsula
< o a
1.6 @onl¥msnruguanuimemes IMihnszuaassriavaainoynsyla
1 < 4 a

1.7 UPAAMNLANANMIAILANANNE W3 IWThnszuanssriiauaaia

pynIuRuTavaaAuIL e

Il 3 o o
1.8 Tmawate lanSeumsauguilSnandunsusimand msumsaiuny
3 o a

anuiswemes Wihnszuaassriavaalavuiula

a < o 9 a Y
1.9 aF1nemsaIuaNANUEIvemes ihnszuaassriavaaandnla
14 0% Ay

2. MDY N

a oA 2 4
2.1 Ufiamsisunyuvewwewmes Ifhnszuaaseld

a oA < J
2.2 Uiamsmuguanuisiveswemes Ifhnszuaaseld

a A

3. MuIniae
3.1 17318 MIUAINY NIATIABLIAI
3.2 UANNSURAYDY mug’e‘)@1muajaﬁuﬁmuiﬁ’ﬁﬁwmnawﬁﬁmm
3.3 Tuypeduiusig Sanuaiad seusuanuAafudiunas iy
ndwanseenlunsfianazlisnaisisas

@ = = = a ad J
3.4 mgwuﬂﬁqmmaumqﬁ’mmqyguazﬂgm SJﬂ’HﬂJﬂﬂ’iL’iiJﬁ%}Nﬁiiﬂ

uazi liszgnd 19l umsseneue@w

A
HINA13S
3.1 Mmaisunyuvememes IWihnszuanse

< L E
3.2 ﬂ1iﬂ’)‘]Jﬂ3Jﬂ’Zﬂ‘JJL5’)"Uﬂﬁh@t@]@illw%hﬂizuﬁﬂiﬂ




104

s

fonIsuMsBaUMIATDUMUNNE Y

=)

fonssungiaon RRRFA BT,

U G

¥ Y v
VUINITYN (DU 2 AT IHNTIVATIAL 15 UIN)

= A ~ v A a A 9|
1. wssudaazenaIsUseneunsaou 1. LG]SEJMGYJLSEJU’J"]fTLﬂiE)QﬂalIWV\I1 1
a A 9 1 ~ ] ~ A A
’J"]ﬂlﬂi@ﬂﬂﬂll‘il\h/\h 1 UIIN 4 HUIYN 4 1TDINTTLTNHHULASNITAIURY
A 2 < < AW
OINTLTHHHULASNITAIUANAITNES ﬂ’)']iJL‘i’JﬂlfJ\iiJf’JLﬁ@311"]7‘]%]331&?(@]3\1

Gll’f)\nl’f)mﬂ%ul‘l/\m”lﬂﬁmlﬁﬂiﬂ

Y YA ] [ a 9 [} v o Y =) Y I3 =1 )=} 9
2. 114QLSElu%ﬂﬂﬂuﬁiﬂﬁ]ﬂﬂmiﬂﬂiﬂﬂ 2. G])"JfJﬂWﬂﬂ“l’Tﬂﬂliﬂuiﬁ!fﬂujgmﬂmﬁﬂﬂiﬂﬂ
Y =
VDINBIUTIU
I = a o I = a o
3. a5 nuuszteunaz e 3. 5Nl ussdeunaz Iy
A ' Yt ' Y = = Y
3.1 ATIUATDOUUAINTYUDINLTY 3.1 u,mmﬂ“lwgﬂizmsm FNINLTEUI DY
Y 9 Y A Y Y A b
3.2 “lﬁwsaummﬂu“lﬁmmm 3.2 HﬂliﬂuiﬁﬂiﬁmﬁT

)

v Y )
YU (FoU 2 AT UIATIAL 20 ‘mﬁ)
Y Y ° ' ~ ' ~ 9 ° ' ~ ' ~
4. 114@ﬁaumuuumﬁamauﬁﬂuwmw 4 | 4 AITIUNUUUNATDUNDULTIUNUIIN 4
4 =] Y 1 ~ ] 14 = Y ] ~
5. neﬂﬁmﬂizmﬂmmﬂug HUIYN 4 5. iummﬁmﬂizmamimug HUIWN 4
uazaatiunnaszdingy

[

6. TUNNDFTHU AEINUNTEUNYY 6. qunnnuagRaoutazliuiinaszd Ay

< s 19
l,l,agﬂTiﬂ’J‘lJﬂiJﬂ’JHJl,i’JSII’EJ\ﬁJEJLGI'E)iVlV\IV\h

3| o 9 1 =
ﬂ'i$Llﬁ@]i\‘llﬂuﬂﬁunﬂﬂijﬂﬂliﬂu

v Y by
YUY (AU 2 ATI ADUATIAL 60 UIN)

P o ¥
7. 1ﬁﬁﬁﬂuﬁﬂyuﬁ@ﬁqmm@ﬂfﬁjﬂjgﬂfm 7. ?iﬂmuaz’ﬂ1mmmﬁ’ﬂmﬁammﬂmﬂmi
oA A 2 oA )
MITOU VUIN 4 1TDINTLITUHNU Uszneumsaeu nieh 4 ﬁﬂﬂmﬁ@u
< & 9y a o v =< o o w
uazﬂTiﬂ’manmwmmmamamm"lwww B LNBLAS I UNNETSAINTY

nszuansangfaouldmumuzih

HALeFUIOIATY

@ <] 9. o <
8. IS ousnomuazaeulszauilym 8. Aizoudnamszfuilaym
=2 o

renudzliaziiunnasedinny

9

Y 9 9 ' [ <
9. I sunazAgHaouIenuaziszdy | 9

'
A o 9 o

IS Y o =
NIRRIGN ﬂiﬁ"])’ﬂﬂ”lll UZIAUUND

£2Q

10. poutlsziduilaym 10.




105

s

NONIIUMIBEUMTATDUWNT N

fonssungiaon

)}

eDe

NANTTUAL

o

gu

Tuagduazdssiiuwa (agiuaziseiiv 2
Y

Y
A5 asduazlssiuniaag 25 Un)

1. aghaousnomuaz srenuenilse
Y YA a oA
12. Mourmenudizsuliauenal
o o2
iFoUAall
Y Y~ o = Y] ] d‘
12.1 Wdissuihuuudnanien 4
P = = 1 ~
12.2 TRHG sUNUNIMUNToUNUIN 4
Y Yt = & A )
12.3 AT ouAny Il N INeINY
A 4 A %,
Feanazieouluasane i
Y Y~ o [ = A
13. AT ounuUINAdoUHNaINIiTou]

[l
1 S

NUIIN 4

Y 9 o Y =
14. ﬂh”i NITYUMANUTED 1A OUITYU

U

< A oA s 2
LﬂULﬂi@\?N@Qﬂﬂiﬂ!ﬂ’liliﬂu LUagoUuIy

AMBIIN VIUTITN

[

11. apumauuazaniunnasednn

o

[ ~ Y a oA =
12. SunsuanuidesliauennaiGou

U dﬂl
il

o = @ 1 d'
12.1 Muuudnianien 4
~ ' ~

12.2 NUNIUUNFTIUKUISN 4

=1 dy d‘ % d‘ d‘ =S
12.3 Ay utlovneInuEeanzSou

%
Tunsase 'l

13. MU UNATOUHAINIHoUs nieh 4

o Y =) < A A
14, MANNALDIANBITIU INUINTDIND
4 =1 [}
gUnsaimIiseu uazsulansousy

9
AUTITN I3YTITY ﬁ?ﬂﬂ’ﬂﬂﬁﬁi‘ﬂ

Q1Hﬁﬂlﬂﬂ?‘iu1ﬂﬁ%®ﬁ‘%ﬂiiu

Y o = o ] ~ A A <3 14
1. iy udniavulen 4 BOINTLTUUHULUASNITAIUANAITNIIIVUDINDLIADT
Y [ gJJ d’ Y o = Y] = 9 (% g}/ d‘
"lV\IV‘hﬂigllﬁﬁiﬂ naImMsaounsen 4 Iiuuudniauuueunoy 49 1-4 HAINSETOUATIN
Y o =) Y] =\ 9 A g’/ 9
5 ihuuudniauuu@eunsy 9o 5 LazuuU@eNABLNY 10 U9

Y Y & Aa v = Y ¥ o & A A o
2. 114ﬂliﬂu‘ﬂﬂ‘l’nulu@ﬁ”m!5fJ'Llll']L!ﬁ'JL!ﬁZﬁﬂE']ﬂUﬂ'NLﬂfJ'Jﬂ‘]JLUf’JﬁﬂUﬁ?J\ﬁﬂﬁ]gﬁflu

Tundadoli




106

U

NANTINMIGEUMITOUMUNDHZNE

fonssungiaon

a YA
NINTIINHLIYY

U G

v 9 b4
VUIATYN (NAAD 2 AT Lﬁdﬁt’luﬂﬁx‘laz 15 m‘ﬁ)
= A J A
1. nseudeuazginsaimineasaluaum 8-9
Y YA 1 o ~ 9
2. 1‘”Z\l‘ljElu"]ﬂflﬂuﬁi']ﬁ]ﬂ’ﬂllﬁﬂﬂiﬂﬂ
A @
maaﬁ@uazqﬂﬂimmwﬂam
3 = a o
3. a5 uszteuaz e
A J F=]
3.1 ATIUATOUUAINTYUDINLTY

Y YA Y A Aa oA Y
3.2 Tz ewFouliams Inasanm

v Y Y
YU (NAA4 2 A5 11AT9aL 20 WIN)
o Ad' r'd
4. uuzihdenazglnisinsnaaey
Ad' 4 J a
rolunu gaszasn nasimslssiliuna
Y a a A A
5. agdapuasamsiiamsauluaum 89
v YA = [ o
6. AUNUNUAITIUALINUNIYE NS

Ugiianmsnaaeinnluanui 8-9

v 9 v

THIAMS (NAav3 2 ATI NARDINTIAY

=

120 11#)

7. Az euwlfiamanaassmuluaui 8-9
azpaouliiuugih IS
HAZAIURN

5 ]
8. Risoudnnmmazaoulszduilam
9. 1diSourenuasyl uazagdaouagl

10. poutlsziduilaym

~ o A wa ~
1. wiendliiansluaui 8-9
] [ =1 9 d‘
2. FIAUATIINNVITIVTDYUDITD
t4
nazgilnsaiminaass
< ~ a o
3. asnvnnuiussidisuuaz 1
1 9 = =) 9
3.1 ugamelngnsziey g niseusos

Y A a oa Y
3.2 LﬂﬂliﬂuﬂgﬂﬂﬂWﬂﬁ@NL’Jiﬂ

[} o o d’ 4

4. sulasuuzihasuazglnsainianaasy
A P P a
Folunu gailseasn nusimslseiiuma
Y [ a ~

5. fisoudunamsasaniuluaun 8-9

o Y : [ o
6. ﬁumumum@ﬁamﬁﬂmuwﬂm

[

mylfuamsuaziuninenszdidny

9

7. gizsuliiamanaassaiuluaui 8-9

Y o <3
8. disaudnomszdauilyn

(9

9. Frenuagduaziuinmszdinny

g

YN o A Y o

10, Andaveasdelisnay uazaatiuin

Y




107

U

DANITUMSTUUMTTOUNNHE N

fonssungiaon

a YA
NINTIINHLIYY

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MInaaed 2 139 agluazilszliuasaag 25
19N)
9 Z‘, Y o ] o a
11. AgRAoUAITRENDINIAFIBAUDA1 1Y
Y YA a oA
12. sourmenundizeuliauenal
o o2
iTouaall

Y YA =
12.1 “lﬁ@Lsaumﬂuwamimaaﬂmm

=1

7 8-9

12.2 TAgFoununamluaud 8-9
Y YA

=2 dy = o A
12.3 IHAGsUANE UL N UNEINVIT 04

U

v v v
pazFeululuaun 10 ase

Y 9 0

13. MG ewhanuazeatostfianms

U

< A oA 7
LﬂULﬂi@\?N@Qﬂﬂiﬂ!ﬂWiﬂ@ﬁ@\? LUagauUIy

AMBIIN VIUTITN

[

11. apumauuazaniunnasednn

o

o Ay a oA ~
12. 5°ummqm‘1n@mﬂamuaﬂnamau
Y

=
JU

12.1 Weus1enunsnaasdluaun 8-9

12.2 nunuluaun 8-9
Y A
12.3 AN UHOHUNEIN LS 09N

H Y
Foululuaun 10 asaeae il

13 anuazerateslfians

< A A 4 )=} o
Lﬂﬂlﬂﬁﬂ\iu@@ﬂﬂﬁmﬂ'ﬁlﬁﬂu azs Uy

NITBVIUWUTITY TYTITY

Q1‘Hﬁ3~lﬂ‘ﬂ°ﬂ3~l1ﬂ°ﬂ%fﬁﬁ%ﬂiﬁu

Y Y & ~
1. WAGsununuie luaumn 8-9

Y Y = v Y A o A A A Y A A
2. WdiFsuanmauaduneanuGesiazizouluaseas 1 Tulud 10 Seesmam

dasrarumsulasveandouilad Wi




108

A ~

aan1ItIYUMIaOu
d' Q' a d
AOAINUN

_enmslszneumsaou 31e3suaIedna i 1 il 4

[am—

. LLUUﬂﬂﬁﬂﬁ?ﬂﬁﬁ’]ﬂﬁ 4 Tuenasdsenoumsaou i"IfijGIfHﬂL%fNﬂallW%W 1

[\

3. uuUnAToUNoUTsUKLIeN 4 luenasdszneumsdou T1easuasodna Ivi 1

v A oA a A Y,
4. JUUNATDUVAUTIUNUIIN 4 1ulaﬂﬁ1§ﬂigﬂ@uﬂ1iﬁau 5183%1lﬂ5@\1ﬂa]‘1ww1 1

d‘ o d
aelanniai
a s A o @ A A s
1. AU nDs wsoameTdsnnmeidmsuauedolsunnaodlan Power Point

Presentation
= 9 A a Y
2. UVAEEUFINNANIINTOIaY
= 9 A a a =]
3. UHAEEUTINNANIIND UMD SLTIA
4 d ava
aenazgunsan)jinms
4 9 a o J
1. womes IWihnseiuaassrtinvaalnvuiu vua 300 AA
2. YARILANUALUHAINTAIEIUUIA 300 TAG
3. uasne Ilfhnszanse 220 vs A
4 Jd o @ J
4. amiapesdmsunewes Wihnszuansa
@ Y] 1 1 <3
5. Mmlsumauuuuman
6. Magnetic Power Brake 300 W
v aa 4
7. Haailnes
8. Jaone19ns¥ouABLN U UNIOINAT (Rubber Coupling Sleeves)
9. iiloanumsieune (Coupling Guard)

d’ 1 Y [
10. yaurouaamaltazglniaileany

1PNA391909

losgansy dwna. (2550). wseenaluih 1. nzumna: auandaaiumalulad (Ine-yiju).
-

7 £ A o v v < 7
WU39A 0190N5. (2529). tn3es3ns MThuazndenas. njumna: gludaniad.

3

A FY a  Jd
UINA NOITIATIN. (2533). msmna“lwmmmmme. ATIUNNA: TTUINTITWUN.

o o

duus maywa. (2530). n3eena i 1 @u 2. ngamna: ganiuma Tuladnszaremnd

=
FUYT.




109

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery. New
York: McGraw-Hill.

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and

Company.




110

U

UNNHAINTATOU

Y U = Y
Nﬁﬂ]ial‘lf!muﬂ“liilﬂﬂ1iliﬂu§




111

nutinTiaviven 4

o P = ° ! 2
LL‘U‘UF]ﬂﬁﬂﬁ'lfJﬂlfJL!UULGU‘(’JHGI@‘U %\‘]ﬂﬂﬂﬂWﬂ'l?J@lﬂll‘llu
< s 4
1. mamuauaNuiEwemes ihnszuanseiinds oz lstha
<3 [ ) Y o w [ )
2. ﬂ'lﬁﬂ'J‘]Jﬁlllﬂ']'lMLﬁ'JIﬂfJﬂ'lﬁﬂ'J‘Uﬂ?JﬂWﬂ'ﬂiJ@nu‘l”l'luﬂl@ﬂ']ﬂﬂﬁﬂnlllﬂﬂﬁ Mﬂl@ﬂ?ﬂﬂ@ﬂ?\ﬂﬁﬂﬁl\?
3 4 Y a Y ax
3. L“Wﬁ']glﬂ@ﬂﬂﬂ'ﬁﬂ'J‘UﬂiJﬂ'J']ﬂJlﬁ'JsllleJEIWI@'5111/‘]1/‘]']ﬂﬁ%!m’ﬁﬁﬂ“]fuﬂsllﬂa')ﬂ‘llu’luﬂ')ﬂ')‘ﬁﬂTﬁ
o Y o o = 9 1 J Y
ﬂ'J‘]JﬁI?JL!ﬁ\?ﬂuler‘IV‘I'lﬂéll'JGll@\‘]L!ﬁa\m'lfJ ﬂﬂﬂ@ﬂﬂ@?ﬁﬂﬁﬂfJL@]fJﬁLﬂULLUUﬂﬁgiﬂullﬂﬂ
Aaxy A Y o A = (% o ]
4. 'J‘ﬁﬂ'l'iliilﬁi?l‘uiﬂﬂﬂlsﬂﬁﬁliilﬁigullﬂﬂﬁ'lﬂﬂﬂNﬁaﬂﬂ’]ﬁVﬂﬂWH'ﬂﬂ’]\illi

@

Aax A Y o A d‘ = o ]
5. ’J‘ﬁﬂ'l'iliilﬁi?l‘uiﬂﬂﬂl%ﬁﬁliilﬁigulmﬂﬁi]‘ﬂuﬁaﬂﬂﬁ“l/l%ﬂu@mﬂlli

= C% | =i
masnuudnriaviven 4

v ax Y 1 Y ' <3 v 2 1

UYd 1 AU 3 7D "lﬂllﬂ 1. ﬂ']ﬁﬂ'lﬂﬂilﬂ%il']m“ll'ﬂﬁlﬁullﬁﬂLlulﬁaﬂ@@ﬂn 2. MINIUANAININY
Y 4 o 9 A 3’; (]
ATUNTUUYDINITDUNLDOT 3. ﬂ'lf!'ﬂ’)ﬂﬂi\llli\iﬂu]lwT‘I'I‘VIGIJ’JGU'E]\?LLW'@Q%'I?J

a o o 9 A Y o 1Y Y Y v A
Gi’fiz] 2 sl Lﬂ@ﬂﬁtjﬂlul,%ﬂﬂm\‘IVI,V\IW'I‘]?Iﬂ1ﬂ’313Jﬁ1u1fnu‘]Ji‘]Jﬂ1hl@ ﬁﬂﬁﬂﬁﬁﬁuﬂuiuﬂﬁﬂ]ﬂﬂﬂih1m

q

A

Yy da X ] 4 Yy g g o a 4 & Aaw
ANuFounavy tazaNuEINaUgN lavzitluanuEidinlndnsennusuaunne
=< [ <3 Y 1 <3 a 9 gJJ dy A = Y] 1
Vlimwisaniuquanuialdganiinnuiilaala netiiiesniniinssauannson

b s & 2
ANnuAUMU NI IO SN
v A Y [ 1 [ EY A 2’, 1 1 (= 1 9
90 3 mau 1o linisUSuuasau lWihnarvenrasnie lulinansznudenisnszqu
A ' <3 Y o o 9 ' <3 v & A a Jq YA 1 A
NAVIIMAN YUY 1AZABINITTNEITEAUId ULTIUNIMAnNapI I NNAA 14 1A 1A

o 1 J 3 o o o
Jetuiludesnervsvemesitlunuunszduuon Taomsldunasiionssauluih 2 unasie
4 A 4 v w [ U ' o 14 1
Y0 4 @ow edoimsisunyuuemod Innanaulsuldgilu 1 dwarhlieseuumesiia

9 ° o A ' S A s A v Y,

ATNAUMUAMTUMIGURY U YNTUEMNINTAGA VoMoV unyualenszud i
{ o 1 3 o 1 J g ' o [ A v W
e luitluduasieaeuomes 91mindaamianudumudmsumsisunyu TaemsHanau

o 1 o w 4 4 a 1 4
50 Tgilu 2 3 nag 4 mwdey Wowewmesviyn i 1ddszua 5-10 3unii Deiweme iy

Y d Y =X v 1Y) A 9 2 A (=] o ] = d o VAo
laauysaindrnawanandsumnntugatiesadoduiludmis oN Fuiludumianaaniy
Y ) [ A 14 ] 3 ' < 9 <
AUMUAIMTUMITUHYUBDNIINNDTO NS duuuianvInvaalawiman Trihnee

gaAuliuT3ndwis oN



112

4 A 4 v W [ UL { o 1 g
90 5 nou 1lodeansisuryuneames Inandulsy gty 1 Adwmistinszualiihozgn
] I~ 1 A 1 d‘ 9 ] 9 o 1y A
uuiams lvaeenidlu 3 dau Ao daud 1 nszud vlih Ivamuanudumudmsums Gunyu
s A 9 ' ' < ! A
nazl99senuees aluh 2 aszua I variuvaataauinuivan uazdiIui 3
[ [l < o 4 1
aszua i Tvarmuvaalawiman Iihazvaalannudiuniu i lieesenumesiia
9 o o 2 ] A ~ s A 9 9y
AnuMUMudmMIuMIGuruIaeeynIulamInga uomoi s unyuaenszud Tuih
{ o 13 @ 1 4 e 1 ) [ 2 v o
nd liidlusuasiodeuomes MintusaamanudumudmsumsGunyulasnsaanau
[ U o w 4 4 a 1 14
Y5uldgilu 2 3 nag 4 mwdey Wowemas vyl 1ddszua 5-10 3l Deiwemeinyu
9 S Y K v o A 9 < A T o 1 = I o VAo
1danysaiudriananandsuannugahesstoindudumis oN  Failudunianga
Y ) ] A 4 1 < [ < Yy
ANUAMUMUAMTUMIEUNYUEININNTO UM aumiianunuaalautman Tuih

< @ [ YA o '
nazgaauilsu 1Aneduiis oN



113

HUUNATDUNOUISEIY HiUIUN 4

A Q‘ < d Y
1393 m‘sg‘mmgmmzmim‘uqummﬁammuama‘ﬂv\lmn‘;zu@m‘m

o A A ° A Y A a Y a
AV fﬂ\uaf]ﬂﬂ'lﬁf]ﬂﬂgﬂ@]@ﬂﬂﬁ:fﬂlwfN"’U@!ﬂfJ'J

<3| = o A
1. o laluasmaisunyulagldasumyuuuuaiga ldgndes 2 (obj. 1)
n. vazisuryulddSuanudumudmsumsiunyu ldumis oN
2 Y (o 9 ) o 2 o '
¥, vazGunyuldlSuanudumudmiumssunyu ldwmis OFF
= Y (o 9 ) o 2 o A
a. vazGunyulddsuanudumudmsumssuvgu Tdumiad 1
1 vasunyuldlSuanudumudmsumasunyuludwmnia 1 wagdSu'llg
@MUY ON
v vazumyuldlsuanudunudmsumssunyulidwmian 1 uazalsullg
AunianIna1
o o A { a ]
2. m3dszgnalFaisuryuuuuayamnananedals 2 (Ob;. 2)
n. AvaesAsuryu Idazaan
Y o s 1 ]
¥ 19 ldnuveines il Tnanavogaaonnal
a. enansonenms navesnszud TWih 14 2 2995
1. nsouenms navesnszud Wi 14 3 2993
= 9 [ = A @ 9, A g’/ 1 1
1. imstlesnuanuidemeiionssau ihivvewmassean
3. masunyuIaeliasaaussau IidhudTymmsisunyuldedials 2 (Obj. 3)
n. aansgud Idthaazunyu
3 2
Y. AAAINIETITOUUULTUHYY
. AANNNLIAVAVULITUNYY

] 3 A
J. ﬁ@L%ulliﬂlln&ﬁﬁﬂﬂlmmiﬂﬂi}!u

< a

U Y %
9. anmlga1elunsdnriiglnsslisumyu



114

3 { 1 1 1 o Iy A 1Y
4. dolaitlumanandosldunassie 2 unas dwmsumssunyulaoliisaauseauluih 2
(Obj. 4)
A a2 A 2
0. teanuildesmwlumsSunyu
A 9 < 2 A
. WLNT Y IANUE VUL EUNRYUTAININ
A v A A s
A, weunNTayrnsadaungauryulann
A Yy 9 ] o s
3. IWBHENNATATIUAUUIT WU ANAU IO UVIDS
A g v A 2 < ) Yy oy Vg
2. NPABIN ATV NHY T UENMAN LI A 1UdUIT K AN
[ <3 14 9 a
5. HaNMIAUANANNE e IWThnszudasariavaainoynsu Tasmsniuaulsum
9 ] < v & a Y .
vouduusuiianaeialiodns 151ha 2 (Obj. 5)
n. Ysuussan IlihvagGunyuiiazios
Y Ao q9ya ]
9. tenNIIMInszaunh Idinaduuuiman
Y A ] <
A, 1eN1995M3 lavesnszud IMihivaaiaauimiman
' v o voo3 A 9
1. goANNAMUMUDYNINNDYAAIATUINLLIANNeaanszua IWTh
9. 90 ¥ 1Ay A gn
v 8 o 1 Aaw A ) ] Y (Y a
6. MApIMIANUITIMINNNAnIT@enlFMIaIuguaANNEwomes IWfhnszudaswiia
YAAIADUNTUIT 1A 2 (Obj. 6)
9 ] < v &
n. MIMURUTIUVBUTULTWNIKHANADU?
U, MIAIVANAINNNATUNIUYDINTOUNDS
[ Y d’ gJJ 1 1
a. MmIauguusan Iihnaivewmassieneuen
{ 1 ] <]
3. M3lasugAABLENYBIVAAIATUINILINANDYNTY
[l <
2. MIUINNITUAIAAUINULINANDDNIINDTOUNIIDT
9 I 9 1 < 4 9 a
7. 9o lalludouanaemsniuauanuiwemes Wihnszuaassriavaainoynsy
AUTHAYARIAVUIU ? (Obj. 7)
0 (Y a ' Yan o 9 AL
n. wormed lfhnszuanssstiavaatnoynsy bidusalsasmaniuguuseau Tvlihna,
1 1 9
YOIUHAD10 |4
2 (Y A ’ Y o g A%
9. worn o Ifhnszudasariavaalnvuiu liansa l5smsaruguussan lnihnag
1 1 9
Yo HaIne 1a

ax

J 9 a YA < 9
fl. ll’E)LGI’E]‘ihlw’I/\|1ﬂi$!L’(ff@li\‘]%uﬂﬂlﬂﬁ’)ﬂf]lgﬂiiﬂ“]ﬂ‘ﬁﬂﬁﬂ’)ﬂﬂhﬂ’ﬂhLi’Jllﬂ‘i/!ﬂ’)‘ﬁ

an

J 9 a ya < Y
. Mﬂmf]'illil\lV\l1ﬂi$I,Lﬁ@ﬁ\i“]fuﬂ"llﬂﬁ’llﬂellu1ucl°]$’3‘ﬁﬂﬁﬂ’)‘ﬂﬂhﬂ’ﬂmi’)hlﬂ N7

' 1 <3 s & a
2. Uli]idl"ﬁlfllmﬂGI'l\?"U’EJ\‘]ﬂ'Iiﬂ’J“]Jf;IiJﬂ'J'IiJli’JiJ’f]m@i‘l/N 2 ¥UA



115

9 ] S o @ < J 9/,
8. lWﬁ'l%ﬂ’iﬂﬁlﬂﬂWﬁﬂ'J‘UﬂMﬂ%u’lﬂllﬁullﬁﬂlmL‘Viaﬂﬁﬁ’iﬁ‘Uﬂ”lﬁﬂ')ﬂﬁlﬂﬂ'ﬂﬂLﬁ?u@!@l@ﬁllwvh

a = Y axy A .
ﬂﬁ3LLﬁ@]ﬁQ"]fHﬂ‘llﬂﬁ'Jﬂ"’UU'lu%\‘lllﬂllﬁﬂﬂﬁ‘ﬁﬂTiﬂ’JUﬂiJﬂu ? (Obj. 8)

f.

9.

fl.

3.

9.

ALAIn
1Jsevida
= a A
Y1lszansnn
] Y " Ao
AUANANNE lagan e

9
RANNUD

I @ < J a
9. ﬂij@ﬂlﬂlﬂUﬁﬂ'klT,ngﬂ']ﬁﬂ'lﬂﬂilﬂ'ﬂm!fl'Jilﬂmﬂﬁklv\l%}\l']ﬂﬁgllﬁﬁiﬂsﬁu@mﬂa'JﬂWﬁll? (0Obj. 9)

f.

V.

[

=\ 1 ~ @ < 4 Y| a
i\ ﬂ‘]%lmgL%umﬂ’)ﬂ‘ﬂﬂ'liﬂ’)ﬂﬂllﬂ'ﬂhli’)ll@W’I’05]1‘1/‘]V\I1ﬂ5$£!ﬁ¢]§\1°ﬁuﬂ6\]ﬂﬁ?@'ﬁ]1}‘lﬂih

[

=\ 1 ~ @ < 4 9 a
i\ ﬂ‘]%lmgL%umﬂ’)ﬂ‘ﬂﬂ'liﬂ’)ﬂﬂhﬂ'ﬂhli’)ll@W’I’E]ﬁvl‘V‘lV\I1ﬂ5$£!ﬁ¢]§ﬁ°ﬁuﬂﬂ]ﬂﬁ3@ﬂlu1u

[

=\ 1 ~ @ < 14 9, a
B\ ﬂ‘]%lmglﬂﬂ!mEJ’Jﬂ‘]Jﬂ'liﬂ’TUﬂiJﬂ'ﬂiJli’JﬂJﬂW’I'E]ﬁhh/\lV\hﬂiguﬁﬁiﬂ%u@ﬁ]ﬂﬁﬁlﬂﬂuﬂﬁﬂ

HagUUIUu

g v an ) = Y
. ﬂ’J‘]JﬂiJﬂ’Nmi’JVlﬂmww’J‘ﬁﬂ'liﬂ’)ﬂﬂuﬂglﬂmﬂlﬂﬁlﬁuuﬂlmWiﬁﬂGI’O"]J’JL!ﬁ$ﬂﬁﬂ’J‘]Jﬂ3J

Y
mmu"lﬂ%’hﬁmmmgmmmﬂ

3 v ' 9 ¢
. ﬂ')‘]Jﬁ]ﬂJﬂ’J'lﬂJLi'Jul@LﬂW'w%%ﬂ15ﬂ’J“]JﬂiJﬂ'lﬂ’J'lﬂJGnuﬂ'luleE]\?'Ni]§®1L3Jl,i]ﬂil,m$ﬂﬁﬂﬂlﬂﬂh

T Y
usaau I nvveanasne

RALIUUNATIUNDUIS U

510791 w309na Wil 1 59a39 3104-2003 NN 4 MIGUHYUUAZMIAIVAN

<3 14 9
anuGveowos lihnszuaas

1.9

2.9 3.0 4.9 5.0

6.9

7.0 8.3 9.0 -




116

HUUNATDUHAIILY KN 4

A c; < d Y
1993 miﬁumguuazm‘;m‘uquﬂ’nm‘nmmuamai"lwwmizuama

o ng A ° A Y A ~ 9y A
AIBUDY ULADNAADUNYNADINTAUNIIVDLAY?

o v A { a 1
1. m3tsegna ldmBunyuunuuagamnanafdoda s 2 (Obj. 2)
n. ap9asaEunyu lddzaan
Y o s 1 ]
¥, 1% lanuuemeinil lvandoogaaoaal
a. ansouenms Inavesnszua 114 2 2903
1. amnsouenms Inavesnszua luih 14 3 2993
= 9 [ = A [ 9, A g’/ 1 1
1. imsllesnuanu@emeiionsau Iihivavesunassiean
< 2 o 4 .
2. dpladluismsisuryulasldmGunyunuuaugaldgnded 2 (Obj. 1)
= Y (v Y o [ 2 o [
n. vazisuryultluanudumudmsumasunyu ladwmis oN
2 Y (o 9 ) o 2 o '
¥, vazisunyguldlSuanusumudmsumsGunyulidumis OFF
= Y (o 9 ) [ 2 o oA
a. vazisunyuldlSuanusumudmsumsGuryulddumiei 1
9 vasunyuldlSuanudumudmsumasunyulddwnia 1 wagdSu'llg
AUNUS ON
v anziEuryuItlsuanudumudmsumsGumynludwmied 1 vezdsullg
AuranInang
o < J 9| a
3. vanmInuauANNEweme s IMihnszudaseriavaainoynsuTaenmsarugulsuia
] 3 v & '
voudusasiianaeillioda 13119 2 (Obj. 5)
n. USuuseau IdhvagGumyuiiagios
A o a i <
¥, 1eN9sMInszaunh ldinaauuman
9 A ] 3
A, 1eN995M3 lravesnszud Mihivaalaauimmiman

] Y o ] [ A Y
. Gl’f]ﬂ’JHJGHH‘VHH@HﬂiMﬂﬂﬂlﬂaﬂﬂﬁumuumamwaaﬂﬂiml’dllﬂ%h

2. "19116 VLaz A Hn



117

<3 { 1 1 1 o o A [
4. o lailurarandosldunassie 2 unas dmsumssunyulaoldisaaussau il 2
(Obj. 4)
A a2 A =
0. teanuildesmnlumsGunyu
A 9 < = A
. MeUATYMIANUG VAT UHYUTAININ
A v A A a1
A, e ynInsavpEEUYUNAILIN
A Yy v ] o s
3. IWBHENNATASIUAUUIT W ANAUIDIDUVIDS
A g v A 2 < o Y Y ]
2. NPABIN ATV BN UENMANUITA S 1A UITWNIKAN
A [ F) 2 1 .
5. m3aunyulagldasaauseau luihuddymimsGunyuldeda’ls 2 (ob;. 3)
n. aanszud Iihyag gy
3 2
Y. AANIIVIG ITOUVULITNHIYU
. AAANNLIAVAVULITUNYY
] < 2
1. oA ULT I ANVAZIT U
[ Y [ A
9. anm l¥a1elunsdariignsslisumnyu
9 < 9 1 < J 9, a
6. 9o laltludouanaemsniuauanuiiwemes Wihnszuaassrtiauaainoynsy
ALFUAYARIAVUIU ? (Obj. 7)
J 9 a ' Ja o Y A g
n. womes Ifhnszuansssiiavaatnoynsy bigunsalinsmaniuauuseau Irlihna,
1 1 Y
oA 14
0 (Y a ' Yan o o A
9. oo IWfhnszudasariavaalnvuiu liansa l5smsauguussan IWihnag
1 1 9
YoIUHA10 1A

an

I’ 9, a Y < FY
fl. ll'l’)m'ﬂﬁuh\lw']ﬂﬁzllﬁﬁﬁx‘]%u@lﬂlﬂﬁ'Jﬂf’)iéﬂiﬂi%'lﬁﬂWiﬂ'JUﬂNﬂT]NLﬁ'ﬂﬂ q'ﬂ i}
o Y a Y < Y an
. N@L@]f’)ﬁklw%hﬂﬁgLLﬁﬁﬁQ%uﬂmﬂﬁ?ﬂﬂJUTHGlGﬁ'J‘ﬁﬂ”l'iﬂ'l‘llﬂllﬂ'ﬂllli'lhlﬂ qﬂ )i
] 1 <3 g’/ a
q. thfl’sﬁ}@Lmﬂ@I'NaU'E)Qﬂ?ﬁﬂ?ﬂﬂﬂﬂ??ﬂlﬁ?ﬂ@m@%ﬂﬁ 2 ¥URA
Y 3 o i AW A 9 3 N (Y a
7. ﬂ”I@I@\Tﬂ”lﬁﬂ')']lllﬁ'J@]”Iﬂ'J”IWﬂﬂﬂ'ﬁla@ﬂi%ﬂ”lﬁﬂﬁﬂﬂuﬂ'l”mLﬁ'JiJ@m'E)S"lV‘IV‘hﬂi&!ﬁ@ifisﬁuﬂ
YAAIADYNINIT 1A 2 (Obj. 6)
9 ] < 7
. ﬂ"liﬂjﬁﬂﬂﬂ%NTmﬁl}@QLﬁulﬁﬂuﬂJLﬁaﬂ@]ﬂ“lﬂ
Q. ﬂ"liﬂfl‘]Jﬂ?Jﬂl”lﬂfl"liJ@%)"IuTl”I‘L!GU'EN'Nﬁ]i@"llllﬁ]@g
[ 9 d' g‘/ U 1
f. ﬂ'liﬂ’J“]Jf;llllli\?ﬂul’lww'lﬂ"lﬂ"llﬁﬁllfﬁaﬂﬁ]’lﬂﬂ’lﬂuﬂﬂ
{ 1 1 <3
. ﬂ'lilﬂaflu%q@GI’E]I,LElﬂ"U’EN"U@a'Jﬂﬁu’liJL!iJlWﬁﬂ’f]lélﬂiiJ

] < J
9. NITLINNITUAAIATUINHULHANDDNIININVIDUNLIDT



118

b ST ' < LN A
8. ﬂlﬂﬁlﬂlﬂuﬂlﬂlmﬂ@lNﬂ'lﬁﬂ’J‘UﬁliJﬂ’J'liJLi’JiJ’é]LﬁﬂﬁulWWWﬂizL!ﬁﬂﬁﬂ%uﬂﬂlﬂﬁ’]ﬂﬂuﬂiw

AUFUAYARIAVUIU ? (Obj. 7)

vy

n. wawes IWihnszuanssriiavaadnounsy liaunsaldsmantuquusedu lwihian

1 1 9
vounasela
v Y

. wones Iihaszuanssriiavaaravinu hiamnsa 1535 maiuaunssdu T i

1 1 9
vounasela

an

4 9| a gy <3 Y
a. uoines Ifhnszuaasasinvaalnoynsulsismaniuquanusa lannis

an

o 9 a 9y <3 9
N. M@Lﬂﬂ'5]11/\11'\"”733LLﬁ@]ﬁQ%u@ﬂJﬂﬁ?ﬂﬂluTuﬂlcﬁjﬁﬂ"l'iﬂ'J‘]Jﬂllﬂ')']lllﬁ?hlﬂ 1N3%
] 1 < PRy a
. UhJi!J"l?I}E]LWIﬂV’I'NGU'0Qﬂ'lﬁﬂ')ﬂﬂllﬂ’ﬂllﬁ'nfﬂm@fiﬂﬁ 2 ¥UA
I (% 3 o A
9. volafludnazmsaiuquanuiwewes lihnszuaaseriauaaianeau? (Ob;. 9)

[

=\ 1 ~ @ < o 9 a
.4 ﬂ‘]%lmgL%umﬂ’)ﬂﬂﬂ'liﬂ')ﬂﬂllﬂ’ﬂllLﬁ'HJE]WIE]ﬁvl,‘i/\h/\hﬂigL!ﬁ@]ﬁﬁ“ﬁuﬂﬂ]ﬂﬁ?@ﬁ]uﬂﬁu

[

=\ 1 ~ @ < o 9 a
9. fanpazrwaeInumInuquanuEwmemes IWihnszudasesiauaainuuiu
= 1 = @ <3 o Yy a
a. TanpuzruwfoanumInuguanuEweomes Ilihnszudasesiiavaalnoynsy
HAZYUIU
< Y an Y o2 1 2
1. MuguANNE ezt minuguls s aduns witianas Uz MIAILAN
T Y
usaau IWihnvveanasne
< Aas 1 4
2. AuANANNE IAm W1z I MIAIUANAIANUATUNIUYDINITO UMD T AZ NTATLAN

v 9
Lliﬁﬂu"lW%Tﬁﬂl’JﬂlﬂﬁllﬁﬁﬁﬂTﬂ

!ﬂaﬂ!lUUﬂﬂﬁQUﬂﬁQ!%ﬂu
a A 9y o Aa ' A 2
3199%1 Lﬂiﬂ\iﬂﬁllww'] 1 5Ma3%1 3104-2003 NUIWIN 4 NITLUNYUUASNITAIVAY

<3 14 9
anuGveomos lihnszuaas

1.9 2.9 3.9 4.3 5.0

6.0 7.9 8. N 9.1 -




suuilszdivwamsfianunayana/siengy

~ A I3 d FY a
Gl‘]J\‘l'l‘i»n!‘Vl 8 1394 m‘mm@ua‘nm‘smmms‘lﬂﬂm‘szuamwuﬂmﬂmﬂmmu

119

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

U

9

s 14 1

a Y

1 9na
ANNYNADIVDITOYA
wamsliaanu
anulszalnveanau
MSUNAUD

TINATHUUY

Q

HNUHA

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FLAUAZLUY 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs
Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

a 4 A N (¥ a
Gl‘lJ\ﬂ‘i»t!‘i’l 9 1394 nmsuﬁyummmmm‘lwwmszuamawﬂmmmmwau

120

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

U

9

s 14 1

a Y

1 9na
ANNYNADIVBITOYA
wamsliaanu
anulszalnveanau
MSUNAUD

TINATHUUY

Q

HNUHA

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
srauazuuY 13 azuuu yu'll
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs
Ugiamsluszauihunais

Ugiamsluszauem




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MITDU ASIN 8 (M3gounIef 4 57 1 17U 5 $2119)

121

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUALLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 9 (MIadounIef 4 597 2 1uu 5 $2119)

122

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

@
%

U

LAAIANUAINITD
Tuaueg
W

D
G

g
NUAAANAA

AIATINBIIAT
&
i\

MIVAUNIAT

AU
anuaulalfly
ANUSUHATOL
AU
iy
£
msa

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

Mnede UpusIsnluszaum




v ~ v
HAUNIIIANTILIYHI

Hied 5 Inseadatazranmamauveandeudadivih




124

HAUMITAMIFEUS wie 5

v
(%4

%651893‘151 Lﬂ%@\iﬂavm%}‘h 1 SHa2%1 3104-2003 gounsan 10-11

Yorrde Inseadrwaznanmainay ]
) ) Swoumy | 10
voarijeuilasTvih

4
L

9 A
UDIUBH
5.1 Tassaanazsiaveaniouaslvih
5.2 ianmIvnauveantoulad i

5.3 ﬁuﬂmmﬁu”lﬂ%mﬁmﬁw

a

5.4 wﬂauﬂaﬂvﬁ'\haﬂmm

Q

5.5 woutadIWiheuanuaia

U

GAREA A LA

v

I 4 @ a X { a ] 4
nioudadliiiluasosnaldihnszuaaduriianilanianunayniinsodna
1 a o H H @ y I [ y
11 1a o pande ndeudaslihd lashnihnnlasundsnuniialdidludandaanunila

=

1 o { @ (% X < @
W1ﬂl,m1/11wfl}1‘ﬁuﬂmwmﬂu ﬁf) L!,‘]memﬂullwﬂﬁﬂN%iWﬁﬂﬁlmuwmﬂuqﬂﬂmﬂ’mi}i

Y o '

& Aa 2 A A A @ a 1 o ' 3 o U
Wuﬂﬂhﬂ'l’gﬁﬂlu%iﬂﬁﬂﬁQL?J@WIEJ“Uﬂ’U'Ni]iLﬂlI Lmﬂ'lf]@‘i'lﬁ’)uﬂ15llﬂﬁﬁﬂiﬂﬁ13lﬂu@ﬁi1ﬁ'}u

< 1A y { 1 o a3 o W Y
1:1 ndfoudas lWihdlunaifissaz wiudonaees Iihn lutinnusuiluvs edranguinin uay

=

~ . I 4 ~ a = ~ [P= 4 4 ~
andsemanitantoutadliluilwasoana ldfluisastiadein lulidrunaasun 393
Uszansnmgengaluussauasosnaluihdrenu msz lilinsgydetadmanannms

o ' = = < o o
WHHUUL@QTJL!@ﬂ15’L;fﬂ]uL’(ffflclu"llﬂa'JﬂT]f]\3!L@NLLa%ﬂ'ﬁqq’lLﬁﬂiullﬂulﬂaﬂ ﬁ']WiUIﬂi\?ﬁ%j']\iellf]\i

@

9 9| A v A~ 1 A A Y < 2 o
w3J’auﬂaq”h/\lvxlmmwzmu1/1@gfm‘m/l1Ji$ﬂ'e‘J°u@1amma’mmmmuazuﬂumaﬂ BIANHUS

1% I [ v 9 I
NNNTYNTNUDIVAAIANDIULAN ANHUSUNULTAN Llﬁzﬁﬂﬂmgﬂ'ﬁllﬂﬁ\ulﬁﬂﬂullww'] Wiy

3

AMruastiaveInioutlas

o [ o o 9 9) [ A A 9 ] I v
ﬁ"mi”ﬂﬁaﬂﬂ"li‘i/]”l\ﬂlﬁl@\iﬁﬂﬂllﬂﬁQlIWW"I’GWWEJﬂWiLﬂﬁﬂuﬂﬂl@ﬁlﬁutlﬁﬂlmlﬁaﬂﬁaﬂ

[l 3 @ A 9 A =1 * = a o 9| ~ o
W"Iullﬂul‘ﬁaﬂ]lﬂ@]ﬂ‘ﬁﬁ'E)ﬂﬁ@\ﬂﬂﬂ?ﬂlﬂﬁ’lﬂ‘ﬂ@\‘lllﬂﬂ@ﬂ]ﬂﬂiﬁuﬂ Nmmssmuhlv\lmmumm

9
%

{ o 4 { o { )
295U mNgMstieniweswhsuad (Faraday Law) Taefiaumsvoaseau luiluniioniy

=).

(43

[

3 ] o { o o ] [ A o o
mz?ﬁuagﬂumuﬂiﬂ’Jm?}“lWaau MUIUTDUUADIANDILLAN uamﬁ’ummumaﬂ aNaIny

=

=

dndszmanilnueanmsansunernunoudas i e dnsrdrunisudas Fanmsnaeg 14

)

v

9
o ' 9 I a a A
sasrarumsulasmindeseyuuldndondas Iihilundoulasgaund Alidszansam




125

y 9
= v A

100 Wossuea udae lulimsgaudsla q naaulundouad Wi dundeuilasTnihaiy

LT

a =3 Y Y Aa 1 = = <]
ﬂ’Nll‘ﬂiQW?JTEJE]Will’E]Ll,ﬂaﬂulwwTI/Iﬂﬂﬂ1ﬂ13ﬁﬂJLﬁt’ﬂuﬂlﬂﬁ’]ﬂﬂ@ﬂl!ﬂﬂllﬁ%miQ’ﬂJum’fJﬁl.uLLﬂumaﬂ

Y v

J ~ 14
galszasnmsisau;

aalszasnmlyl

(3

1. MUWNTN

A

e ldiFoulinnui anudhles Tnssadauaznanmshauvesnioulasvlih
k4 Y av
2. Muinuzide
oIRGB eulivinuz lumsnageumsvhauvesrieudasluih
¢ a a
ga)szasnBangfnssu
A~ -
ieisouaunieiiudy i euainsn
Y AaAau
1. MunNBde
1 9 9, ] @ <3 Y
1.1 venanuuanavesrdoutad lwihumudnvazunuman 1@
1.2 szymsvimdoudasIihudsamanvazussanly1douls
1.3 @onndioutlasIfhussmwansuzuaainllldauld
1.4 Tshilommanmamiloniuseiu lWihawngueshiuad1d
1.5 osueaumsusaau lilwnieni 1@
1.6 endaogtou lvvesndonlasInihgauaa 1@
1.7 obvedandrumsiasvomdoulaq i 1a
1.8 nmnszud Wihwesfeutlas lvihamarmes swae 1l Tvanld
1.9 sunmnszud lihnveaslgugiivesndouas lnihamanues was 1l
Triaald
Y o Ay
2. Muninyzide
2.1 dgiiamsmeasiarumsuasvesniionlas Tvih 18
2.2 Ugiiamsnadeundoutasluihawanuas s lili Tvaald
2.3 UgiiamsnadoundoutadluihawanuaswuezliTvaa'ld
14 a AaAv
3. Mudaiide
3.1 U2y MILEINIY N1IATIaDIIAI
3.2 fianufuAaveu muzeanuyuiviaulidiZanunarimvue




126

a v o JAd A o o a 3 X o o
3.3 UuypedUWNUENG UAnuainfgenTUANNAATLEIN WA A
Y A Aa
naaadeen TUNINALaLIINaS 1Ty
= = 9 = A wa A A aAd Y] I
3.4 asemindansBeunNaungEuaz e Nanuaassuaieasin
o 1L
uazih hldszgndldlumsisenoueidn

oy
5.1 Taseaaazsiavesnsioutlas i
5.2 vianmsmhauvesnsieutlas vih
5.3 aumsusaau Tflumiionh
5.4 noulasIvlihgauna

5.5 vioutladIWiheuanuaia




127

s

fonIsuMsiBauMsaTdUMUNNENAY

=)

fonssungdiaon RURRFA BT,

U G

¥ Y v
VUINITYN (DU 2 AT IHNTIVATIAL 15 UIN)
~ A =~ v A a A 9|
1. w3eude uazenaslsenoumsasy 1. @seu@liseulIsunToana luih 1
a A 9 ' A A ' A A 9 o o
Y unToena lwi 1 wien 5 504 “UeN 5 (3991AT9E3 1A HANMITHINY

Taseadauazudnmsmauveantiondas | veandouaalulih

Tvldh
Y YA ] [ a 9 1 v o Y = Y a3 = = 9
2. 114@Liﬂusﬁﬁﬂﬂuﬁiﬂﬁ]ﬂ’ﬂnliﬂﬂiﬂﬂ 2. G]f’JfJﬂ‘Lﬁ]ﬂﬁf)\iLﬁﬂuiﬁlﬂui%mﬂmiﬂﬂﬁ@ﬂ
Y =
VDINBIUTIU
I = a o < = a o
3. a5 nuuszteunaz e 3. aseA Nl usedeunaz e
A ' Yt 1 v = = Y
3.1 ATIUATDOUUAINTYUDINLTY 3.1 Lmﬂﬂmiﬁgﬂﬁml}ﬂl} ANINLTYUITDY
Y 9 Y A Y Y A Y
3.2 ﬂlﬁ@ﬁﬂuﬁﬂliﬂuiﬁﬁﬂmﬁW 3.2 mnwau“lwmmm

)

v Y )
YU (FoU 2 AT UIATIAY 20 ‘mﬁ)

Y Y ° ' ~ ' ~ Yt ° ' - ' ~
4. 114@Liﬂumuuumﬁamauﬁﬂuwmsm 5 | 4. AEIUMULUNATOUNDULTIUNUIYN 5

4 =] Y 1 ~ [ 4 =] 9 [l ~
5. uaﬂ@ﬂﬂizmﬂmmﬂug HUIWYN 5 5. ﬁJ“V]iTUfgﬂﬂizﬁiﬂmiLiﬂug HUWN 5
wazanunndszding
v YA d' [ 9 Y Y = o

6. AUNUINVRITEU BRI GERGERT 6. AUNUINUAFATDULALVUNNTTETINY

tazuanmIaueansoulas i

v Y by
VUM (AU 2 ATI ADUATIAL 60 UIN)

Yys = A = o o e
7. dFoudAnpuiiomnnenaslszneu 7. Anvwazyhnanuilatiornnenans
[l ~ A 9 ] ~ A 9
MITOU HUIN 5 3931ATIa314 Usznounsaou wien 5 3o1laTaasna
waznannImauveanioudas vl waznanmImauveanioudas v
9 Y o o a a 9 a o =<
agdaoulimuuziil nazed oy Wengdaeuetuie uazamiudin
[ < % <
8. IS ougnomuazaeulszauilym 8. Aisousnowszautlayn
Y Y 1 [ 9 1 Y] v K o
9. 1B ousonuasll uazazdaou 9. ¥rofuaguaziiuinaisyddny

agililszauliauyssl

< Y o A Y o Y v =
10. muﬂizmuﬂﬂgm 10. HNEIUUDAN Elﬁl‘ﬁ NN HASIAUVUNN




128

s

fonIsuMsBaUMIATDUMUNNE Y

a Y
naNIINAJHaDU

)}

NANITTUAL

o

84U

eDe

¥
(Y4

Tuagduazdssiiuwa (agiuaziseiiv 2

Y Y
A5 asduazlsziuniaag 25 UN)

Y
1. aghdouastednoumazienuenilse
Y YA a oA
12. wounenu IS suliaue NI
a2
FoUAI
Y Y~ o = ] ] d‘
12.1 disswhuuudnianen s
P = = 1 ~
12.2 TRF sunuMIUUNE sUnLIeN 5
Y Yt = & A )
12.3 TAAG suAnE UM NN
A 4 %,
Feanazieouluasane i
Y Y~ o v A
13. TAG suUINAgeUnAT

1 S

NUIIN

Y 9 o

14, WAG U NUaze A0S 8

U

< A oA o 2
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬁﬂu Lagousy

AMBIIN VIUTITN

v

11. apumoutazaniunnaIsednny

)

Y] d‘ 9y a oA =
12. 'i‘u°V|3mqmwﬂmﬂgmu@ﬂnamau

Y
v A

a1l
o = v ] d‘
12.1 Huuudnianlen s
12.2 NMUNIHUNBT UKL 5
Y A
12.3 AN AN NN LT 0N T o
Y
Tunsaae il

13, MUVUNAAOUNAIUTIUNUION 5

o Y A = A A
14. MANVUALDIAVIDIUTIU INUIATOIND
o =) o
Qﬂﬂﬁmﬂ’liﬁﬂu LLagﬁﬂﬂ\?ﬂWi@'ﬂill

v
AMUTITN ITYDITY ﬁ?ﬂﬂ’ﬂﬂﬁ\ﬂ%

Q1Hﬁﬂlﬂﬂ?‘iu1ﬂﬁ%®ﬁ‘%ﬂiiu

1. Twuudnianiiien s 3eelaseadaazndnmsmauaesansiouaslalih

=1

Y Yt X A v = v Y o &K A A A
2. ﬂlngﬁﬂumumum@mm fJ‘LllﬂL!ﬁ'Jllﬁzﬁﬂ‘]ﬂ']ﬂUﬂ'NLﬂfJ’Jﬂ‘]_ILu@ﬁﬂUﬁf’J\TVIﬁ]%!ﬁEJu (111!

Y
asane 1l




129

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

U G

v 9 b4
VUIATYN (NAAD 2 AT Lﬁdﬁt’luﬂﬁx‘laz 15 m‘ﬁ)
= A C4 A
1. wsenude ginssimnaaoaluaui 10-11
Y YA 1 o ~ 9
2. 1‘”Z\l‘ljElu"]ﬂflﬂuﬁi']ﬁ]ﬂ’ﬂllﬁﬂﬂiﬂﬂ
A @
ﬂlﬂﬂﬁ@uagﬂﬂﬂﬁmﬂ'ﬁﬂﬂﬁ@\i
3 = a o
3. a5 uszteuaz e
A J F=]
3.1 ATIUATOUUAINTYUDINLTY

Y YA Y A Aa oA Y
3.2 Tz ewFouliams Inasanm

v Y Y
YU (NAA4 2 A5 11AT9aL 20 WIN)
o Ad' r'd
4. uuzihdenazglnisinsnaaey
Ad' 4 4 a
rolunu gaszasn nasimslssiliuna
9 a a oA A
5. agRaoumsaliamsamlunun 10-11
v YA = [ o
6. AUNUNUAITIUALINUNIYE NS

Ugiianmsnaaesnnluaui 10-11

v 9 v

THAMS (NAav3 2 ATI NARDINTIAY

=

120 11#)

7. WG oulfiamsnaassluaiui 10-11
azpaouliiuugih IS
HAZAIURN

5 ]
8. Risoudnnmmazaoulszduilam
9. 1diSourenuasyl uazagdaouagl

10. poutlsziduilaym

G @ a oa A
1. gendlgiiansluaum 10-11
2. ‘]hﬂfelj‘l!@i?i]ﬂ?n\lldﬁﬂ’]_l%}@ﬂ"llﬂﬂﬁﬂ
4
Llﬁgﬂﬂﬂﬁﬂ!ﬂWiﬂﬂaﬂﬁ
3 = a o
3. a5anuduszisyuaz e
] 9 = =) Y
3.1 LLﬂQﬂWﬂiﬁgﬂﬁgl‘Uﬂ‘U ANINLIYUITDY

Y A Aa oa Y
3.2 wmﬂuﬂgmmﬂwmmm

[ o o A 4

4. iuﬁﬂﬂmuzmﬁauazQﬂﬂimmi%ﬂam
A < 4 a
‘]5'011]\1’]1! ﬁ!ﬂﬂﬁgﬁ\iﬂ Lﬂmmmiﬂizmuwa
Y [ a ~

5. @Lﬁﬂuﬁﬂlﬂ@ﬂ’]ia’]‘ﬁﬁ@]’lmiﬂ\ﬂuﬂ 10-11

[ Y : % [
6. ﬁuﬂumUﬂmameﬁmﬂumﬂyz

mslfuamsuaziiuiinansedidny

Y a oA ~
7. AiFsuliamanaassainluaui 10-11

P o <
8. Aissudnomlszduilaym

[

9. Fronuagiuaziuinaszdinny

g

YA o A Y @

10. gndafidesdeldsnom uazvativiin




130

U

DANITUMSTUUMTTOUNNHE N

a Y
nANIINAJHADU

a YA
NINTIINHLIYY

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MInaaed 2 139 agluazilszliuasaag 25
19N)
9 Z‘, Y o ] o a
11. AgRAOUAITDRENDINIAZFIIA DALY
Y YA a oA
12. sourmenundizeuliauenal
o o2
iTouaall

Y YA =
12.1 “lﬁ@Lsaumﬂuwamimaaﬂmm

=1

N 10-11

12.2 TAdFoununanluad 10-11
Y 9 = dy A o A
12.3 TdSoufnpuilonunenuis o

U

v v v
pazFeululuanun 12 aswe

Y 9 0

13. MG ewhanuazeatostfianms

U

< A oA 7
LﬂULﬂi@\?N@Qﬂﬂiﬂ!ﬂWiﬂ@ﬁ@\? LUagauUIy

AMBIIN VIUTITN

[

11. apumoutazaniunnaIsednay

o

@ A ¥ a ua =
12. ﬁmsmqmmmﬂgmuaﬂnamﬂu

De
=he

12.1 Weus1enunInaasdluau
~
f10-11
12.2 nunuluaun 10-11
Y N
12.3 ANYUUDHUNYINVITDINIE
v 9
Foululuaun 12 asaee 'l
13. hanuazeiateslfians
< d‘ A 4 =1 [
NunIeINognsainsizeu tazFuils

NITOUIUAMUTITY TYTITY

Q1‘Hﬁ3~lﬂﬂ°ﬂ3~l1ﬂ°ﬂ%®ﬁ‘%ﬂiiu

Y Y & ~
1. WMAGsunun e luaumn 10-11

Y Y = v Y A o A A A Y A A
2. WdFsuanauadunenuGesnazizouluassas i Tulud 12 Gesmsnagou

nitoudas Izl Tvan




131

A ~
AOMIIIYUNITTOU
d' Q' a d
AOAINNN
1. onasdseneumsaou 183 unTeana v 1 viaen s

2. LlﬂﬂﬂﬂﬁﬂﬁWﬂWﬂ’Jﬂﬁ 5 Twenasdsznoumsdon i"lﬂa‘]f'llﬂéﬂﬁﬂﬁ%/‘l%'] 1

3. uuunageUndUE sunten 5 lwenaslsznoumsasu s1e3vuaTeana i

1

o A oA a A Y
4. BUUNATDUNAUITIUH UGN 5 1“1@ﬂﬁ15ﬂ5$ﬂ@“ﬂ1§ﬁ@u i183%1lﬂ56ﬂﬂall1/\|1/\h 1

d‘ o d
gelaanail
a s A so0 o A A s
2.1 ADUNIUNDT Lﬂiﬂﬂﬂmiﬂi!ﬁ]ﬂm@iﬁWﬂiﬁJLﬁu@ﬁ@ﬂizLﬂﬂﬁﬁlﬁllﬁ@1 Power Point
Presentation

2.2 URAIEFIUSINUANIN R0 9a Y

2.3 unasiFoudiin@nnndumesiiia

d' d (a wva

asuazginsanfunms

1. nitoualaa 1ih 1 vl Wim 300VA 220/110-110 V
Ia J

2. Thaninos
Ja 4

3. ueNilumes

v  Ia 14

4. 1INAUNDT
Y Aa
9NA1I91NDY

lwowny Huna. (2550). tnseenaldih 1. nganna: aunavduasumaluTad (Ino-gjafu).
w5IA vouUa U (2556). naeuaslwth. ngunwa: Saulsnimsium.,

s £ § o g W
WUIIN BIIONT. (2529). m’%mam‘lﬂ%\lmazwﬁmgﬂm. NIIUNN: gllumwmﬁ.

19Aa NBIAIATIY. (2541). niseudadlnih. NFUNNA: NI NUN.

WUt na. (2530). n3eanalulfh 1 du 1. nzamwa: aaniunaluTagwszaouna
UATTES

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery.

New York: McGraw-Hill.




132

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.
Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and

Company.




133

U

UNNHAINTATOU

Y U = Y
Nﬁﬂ1§1‘ﬁllwuﬂ1ii}ﬂﬂ1iliﬂu§




134

= Y ] c;
HUUANYIATIHIEN 5

3 = o v ~ ° ' &
Aunuudniasedevuuisuasy vsnsudiaiuas 11l
1. wilavdoutad Iihutsnudavasla oz 1514

v Y
2. qumsusaau Iihmtienivesdoutas Iihvuegiuaialslaiiha

u

3. ou lvwesndoutasWihgaunatiodta lsthe vazligelathen lavinnisanun
nioulaslWihgaund

4. vivtoulaa Wi 1 wlar idaussdu Il 3,000/200 V 50 Hz Wunnihdaveny

a

[~ o a 3
mianttu 150 sz HAZUIUTIUUBDIVAAIANAYNU 80 59U IATUIUN
A, ANUHUILYAF UL AiIMAng g

U, NUIUTBVYBIVAAINY U

v
=~

5. iauaalniih 1 vl UAAA 40 KVA 3,300/240 V 50 Hz N91UIUTDVUDIUAAIN
UgunN 660 59U AUIUN
A. TIUIUTOUVYDIVARIANABYH

v, dunsunimangegalunnuman
a. nazua ihfivaaaadgugiinasndegd donsdoulaInihs e Tnaady
Tl

6. niioutlad i 1 wla Tiida 10 kvA HdasausuIuseuvesvaalIniy 300/23

iipvaaIngugiiaeagnuunadnie 1,500 V 60 Hz 34/ 1UIaM

a

(% Y ~ 0 A a
f. Llj\?ﬂuvlw%h!wut]')u'lﬂellﬂajﬂn@EIQN

¥ g <
€. Lﬁuummmaﬂqaqﬂ‘lmmumaﬂ

Aa A 9

a. nszua lihiveannlguaiivazyndenil wiondeulas Ivihse Tnaady

T

(2

7. uoudad i 1 la vuia 220 v Aunszualiihuas 1uiTvan 3 A 9162
U52noUMde 0.2 AT 1MUIUN
=

n. nszua Iihaamessauaznszua Tniiu

{ o a [} <
v, nszua Tihni ldnaduus wman



135

8. vistoutlasTvlil 1 ola Aunszua Ivihluvme 1l Tvan 4 A dlsznouias 0.25
amas Tasuaadalgugliaesgnuunasite 250 V 50 Hz uazlitiuiuseuuesuaainlgugil
200 591 WAUINUN

Y ] < <3
0. idunsaimangagaluunuman
= <3
v mygapdeluunuman

a. nazud i IRadunsaman

ad ' Y

9. nieudad Wi 1 wla Tdwausevvaaramamutlguaiiu 2 mvesduvaaia

£l
A a Y v 9 Y

naogil nunszud Iihvae lifiTvan 1 A Adasznoumas 0.2 dmas drwdendaslih

Y v { { o o w F) o ) 9, { a
Aoa118 Traad 40 A NAlszneuMas 0.8 Amas asmumInszue Iihivaalailyugl

Y

10. witeudlad i 1 mla AAdauseau i 400200 v dunszualwiluae 1
Trian 2 A Ne1l5znaunas 0208 d11ad sndoudadnidesnielvaan 50 A Nid

o w Y [ o
ﬂigﬂﬂﬂfnﬁ\? 0.866 1A IATUIUN

a

n. nszua lihdvaanailgugil

U

a

o o Y
Q. ﬁjﬂﬁgﬂ'ﬁ]‘ﬂﬂ'laQWW\‘I@]’IHT@ﬁ?@ﬂiNﬂM

u



136

= £% v c;
maguuvrnriariven 5

Yo 1 meu iouad lwihuisnudnuazais o 1dun uifeuladluihutsnudnvazunuman
1&iunteutasInlihesiinvaaindeuunu (Core-type Transformer) taznsfoutas iy
UAUABNVARIA (Shell-form Transformer) ¥isouaa Wi snudnyazusad Ididlundonilaq
Ilfunlaans sdu I8y (Step-up Transformer) funsfomladluiuaaas i lWihas
(Step-down Transformer) ttazvisfoutlas lnfusnudnsuzvaalaldidlu nifeulaslulih
wenva nunteuadliihva@ensenseutaslien 117 (Auto Transformer)

@

Y 1
W0 2 aou aunsusiau lnihveaniteudadnihvusgdudndsanud IWihady s1uu

' < { <3
sovuAaIn uaziduusuimanadeunsigegaluunuman
] 1 Y Y
0 3 mou vitfoutladliihgauaalitoulannlifamsguydela  Neaulumifoulasliih

a a < S 4 a a 4 1 Y o Y
53'@1‘1/]‘55]’]‘1/“%\1&@% 100 Lﬂﬁ]imfum llllﬂﬂ‘w15’]3JL§5]ﬂiiuﬂlﬂaﬂﬂ%'ﬁ]\ulﬂ\iﬁﬂﬁﬁWaiﬂlliﬁﬂu‘lw%h

L
c%

=

Y
[

~ 1w @ Y A A o ya ES ' v <
NUIMN 2 YADIA wnmJL!,‘N@u”lﬂ%lmmumuﬂ@mma’muu il Llﬁgiuﬁjuﬂlﬂﬁjﬁﬂﬁllulﬁﬁﬂ
Y o Y1 = ] v 7 1a Y ] 3 O 2 o Y 9
Vlﬂ 1%u@114mmmmm%nuﬂnﬂuauum Vl,llﬂ@Lﬁullﬁ\iLl,lllﬂﬁﬂﬁ'gvlﬁﬁﬁ]\?‘l/'l'lcl,ﬁlﬁu&ﬁ\‘l
Y

] < ng A a Y a Y A a a =
LA NNIHUAN waﬁ"l@mma’mﬂgugnvlﬂﬂa IUNYIVANIAN ALY NUNIIUA LAgHAUDINTANE

wiouas Idhgaunaaz 1dsasiaumsutlasvesmioutladIvih

e

9 4

B anumuuiuveudunsunimangaga

B 200
O - 4.44 % 50 X 80
= 0011 Wb
B _ 0.011
150x107*
= 075 W]f o
m

a

9. FﬁWH’Ju‘i@UﬂJfJﬁﬂlﬂﬁ’JﬂﬂﬁMﬂN

U

10 N, = 15x 80

= 1,200 50U @9l



e
=)
)]

a

1 N NUIUITOUVDIUARIANAYYH

)]
=)
SO

N, =

¥ ' oog <
Q. mumqmeaﬂqqq@immumaﬂ

O

a. nszud lihnvearad guglinazn ey

L =

e
(2]
=)

o))
=)
SO

@ Y = o A a a
1 0. useau Iihmiienhivaaiandogil

E, =

¥ g <
€. Lﬁul!iﬁL!iJmﬁﬂijQ?jﬂﬂlullﬂumﬁﬂ

Om

a. nyzue IWihivaadailyugluaznaegi

L =

660
13.75

48

3,300
4.44 x 50 x 660

22.50

40,000
3,300

12.12

40,000
240

166.70

1,500
300/23

115

1,500
4.44 x 60 x 300

18.76

10,000
1,500

6.67

10,000
115

87

90U

mWb

mWb

137

oy

1231

1231

1231

ol

ol

ol

1203)1)



o 7
FBm 0. nszua i Fmeesdauaznszua Wiy
e = I, cos 90
= 3x0.2
= 0.6 A
. nazud Iihnh I Radunsaiman
9N Iy = I,sin0,
= 3 x sin (cos' 0.2)
= 2.94 A
10 8
ad o 9 ] < I~
I nodunsaimangagaluunuman
_ 250
& ~ 4.44%50%200
= 5.63 mWDb
. mygapdeluunuman
Wi = 250x4x0.25
= 250 W
a. nazud IWihan dnadunsaniman
Iy — 4 x sin(cos’ 0.25)
= 3.87 A
U9 9
35 nszua Ilihdvealalgugil
910 I, = I+ 1
110 cos 90 = 0.2 Fvida
-1
90 = cos 0.2
= 78.46 RN

1/ —78.46° A

138

ol

ol

1231

12001

1231



N

Vo 10
ad o
5N
1N
A
YD

N

1 n.onssua i dveadadgug

0.8
cos 0.8

36.87

40/ —36.87°

L

40/ -36.87°
2

20/ —36.87°

9 [
A1raN

RNl

A

14 -78.46° + 20£ —36.87°

(0.2 —j0.98) + (16 — j12)

16.2 — j12.98

20.75/4 —38.70°

’

+1
2

|

0o

0.208
cos 0.208
78

2/ —78°
0.866
cos ' 0.866

30

50/ —30°

I

a

A

Y @
arma

RNl

9 [
a1raN

RNl

139

1231



140

- 50£-30°

- 2

= 25£-30° A
Y I = 2/£-78+25/-30°

= (041 —j1.95) +(21.65 — j12.5)
= 22.06 —jl4.45

= 264/-3322° A Mol

a

o o Y
Q. ﬁjﬂﬁgﬂﬂﬂﬂ'laQﬂ1ﬁ@1uﬂ]ﬂﬁ3@ﬂiﬂﬂﬂ

U

pf, = cos33.22

= 083 e aeu



141

HUUNATIUNOUISHY HUIEN 5

599 Jassaianaznanmyinuvesrdeniasivih

o A A ° A Y A a Y a
AV fﬂ\uaf]ﬂﬂ'lﬁf]ﬂﬂgﬂ@]@ﬂﬂﬁ:fﬂlwfN"’U@!ﬂfJ'J

1. vidfeutas Iihuuuiaudenvaaltnaenunuuvaalndennuedels 2 (Obj. 1)
A, LUULAUABNYAAIAN 1 MITUNIHAN FIUIUVVAAIAZDULAUT 2 1VTUNHNAN
. HUUHAUZDNYAAIAN 2 21TUUIHAN FIUUVVYAAIAFOULUAUT 1 1TUUMAN
A nuusnudenvaaaiiundomlas ihvna e davuuvveaiadeunnu
Aundeuasihvunadn

. puupudevvaadatlunileutladliihvinada daunuuvaaiadeuuny
Whunste Iihualasvina v

2. 90 U uaz 9 gn

Y Y

2. wﬁ’auﬂaﬂﬂ%}huﬂam,m@Tu”lw‘ﬂﬁugﬂﬁ@éfﬂ%}qmiuﬁmuﬁh ? (Obj. 2)
a. aonil IWlihdes
V. 2195 EENHUY
A, 1ITEOAWTIG
9 o In s ega
2. 213Adealfuns e i vanesyau
3. udoudad Iihvameumingdmsumssi I 1daulunsaila 2 (0b;. 3)
n. MydFuuseau Iihludealfriams
v, maufaaussdn T luan InInih
a. matSunseau Tihlumeds Iihwsegs
a. myutlaansadu IWihasluraesaediviineg

9. msutlasuseau Iih lwase s IWihwwadn



142

4. Yolatludnvazioumamneniwsean i lurdondaa luih 2 (Obj. 4)

"y
S o

n. iduusamanaauaalnszinansgu Iihadnanaderdunuussau Iihna
1 vy
¥ idunsumanaavaalasznaussau I nunaneassudmsunsegu T nan
v ] Y
a. mamteniussau lihnvaaardendad Wil uiu 1 dnsssou IWihnssuaaduy
uaz IWihnszuaasa
9 [ <3 % a a a a o 9, g}/
1 dunsuimanaavaalnl gugiinazvaaianasgiszinaus s lnihuaalansaes
d‘dQ o 9 [
AUNANIATINUNIUNY
~ o [ 9| I 1% F)
2. mawmteniwsaau i uiluleawmdnns 4o v uag o

do

dt
= 9 ] I3 A 1 a [ 9 ~ o
. mmJaﬂuuﬂawmmummumafmwa@mmimmﬁmu“lwwwmumm

do

U, Wl o Fumsdelinsunndeutas Wihaevauesae lWihnszuaady

do

4 o A v @ 1 o a @ { o @
fl. WY E mmﬂmmmmmmsJ"lwﬁa1JsJa111/11‘lﬁ’mmwmu"lvﬁ’hmﬁmmﬁau

5. nniveaduls = Tnaneaumsusadu lihwtieniedisls 2 (Obj. 5)

a 1 9 [] <3 9 o <3 o Y a
1 inamslasunlasdunsuniman Tvadounau lun luupumandinldina
[ Y { o U
usaou I umieniady
2. 90 N Y 1ag A Qn
I 4 a
6. o lantluou lvvesnouilasgaund 2 (Obj. 6)
= A A Y v 3 <
n. Tilimsgade Tidunsamimansa lna
= =S a 1 a 4
¥, lifimsgade luAeamnlnesvesuaain
A a S I 4 =< 2 A o
a. Uszdnsnm 100 odidud anusnuFuvewnumaninga
a 1 a 4 < 1
4. AAMIITINIABIVOIUARIA ATNINUFNVOINUIHANTIAIGIA
1a ] a rd < Voo
1. hifammnnilwesuesuaain ANUTIUFUVRINUANTAA A
[ v J % [ 1 @ 1
7. anudunusvesduils lusaaiumsulasvesnioudas luihisnvazedials 2

(Obj. 7)

=
=
=~
=D
(@
o
ﬂo
)
3,
)

d‘d [ IS v
f. "llﬂﬁ')ﬂ“l/lh%'lﬂ')lli@ﬂﬂ'lﬂ%%Mlliﬁﬂuul,w

[

a. vaarantuseau lihgeazlnszua il

=e
-
-t
=
2
B,-
—

=1
—
-t
=~
)
&)
Lo

1. vaaanuusaau Tihdaziinszua 'l

2. 90 v 1Az A gn



143

8. vistoualad' Wi 1 wlar 220/110 v 50 Hz punszua Iiihvaz 103 Tvan 5 A Ndr1lsznon

o w v <} ' < 1
a3 0.30 awias azimsgardelunnumanvme 1l Tnaadlum'ls 2 (Ob;. 8)

f. 165
9. 330
f. 660
4. 1,100

2. 1,049

A
A\
A\

=

Y

9. 91090 8 aMTouilasdananieTvann 8 A @11lsznouna 0.8 Amad aziinszua' v

flvnaatgu
n.32 A
v.4.70 A
f. 857 A
3. 10.0 A
2147 A

duL

Prn'ls 2 (0b;. 9)

316991 150908 W 1 5958391 3104-2003

RALIUUNATIUNDUIS U

nu2eN 5 Inseaduaznannsviau

voandaulad v
1.9 2.9 3.9 4.9 5.9
6.9 7.9 8. U 9.9 -




144

HUUNATDUYIAIIIU HUIEN 5

1504 Inssadauazvanmsmauveavsoudadlvih

o A A o A Yy A ~ Y =
AV fﬂ\uaﬂﬂﬂ1§l@ﬂ1’lgﬂﬂ@\1ﬂq@£w3\‘]‘u@Lﬂfﬂ

Y
=2 a g’/

1. ndoudas Iihuawsedu lihvugnasasldauluaoiuinla 2 (obj. 2)
a. aoil lWiheos
. 21995818911 U
A, 1ITEOAUTIG
9 awlnlwihusega
2. 1vIndealSunseau Iihwareszau
2. vioudad Iihuuuurudeonvaaiamanuuuuvaalndeunueg1els 2 (Obj. 1)
1 I~ [ [l <
A, HUUUAUZOUUAAIAT 1 MITUUIHAN FIULLLVAAIARDNUAUL 2 19VTLUKAD
1 < 1 ] I~
U, LUV UADVUVARIAT 2 WITLUUHADN TIULUVIAAINROULUAU 1 19VTHUUHAD
I [
a. tpuunudevvaaailundeuas lihvualva drunvuvaadadeunnu
I <
Fundeuas lWihauabn
Y I 9 9 < 1 Y
1 uuuunudevvaanadlunidoudad Inifhvuadn drunuvyaalndoutnu
I 1
e Wihudasvunalng
9. 90 ¥ uag 1 gn
I @ a { o [ .
3. Yo laludnvazioumsmtieniusean Iih luvstendasladh 2 Obj. 4)
[ < % a [ { a = @ @ [ ~ é’,
. dunsaumandauaalnszinausaau Iihainemafertusuussau Tuihna
1 < o a @ H a % [ % { g’/
v, iFunsaivandavaalnazmansiau Iihninanisasadudusunssau Tl
{ o @ { I g}/ @
a. mameniusau Twihnvaaranitoudas Iviludluly 1dnsszuu Iihnssuaeady
waz TWihnszuaasa
9 [} < @ a a a a 19 9| g}/
1 idunsanimanaavaadalyuginazvaalanaegiiszinanssau IWfhvaaianiaes
d‘da [ 9 [
NNFNIIATITUIINAU

{ o o 3 @
. ﬂ"l'ilﬂﬁf]')iﬂllﬁﬂﬂullw%l\l"IL‘]J‘L!II‘IJ@YINWﬁﬂﬂ"Iﬁ "ﬁj'f) U L A



145

-wveutlas InlfhvaReununzdmsumsih 1) 15aulunsalla 2 Ob;. 3)
n. msdFuuseau Idhludesdiams
Y
. msutasusean Tihuuluaiuln T
a. mdSunseau Tlihlumede s egs
. msuasusean lihaslursesaesivine
v. mavtlaausadu i luasedld Iihvinadn
- Yolalueu lvvesnsdontlasgauad 2 (Ob;. 6)
1A a A Y [l 2
n. lifimsgande Tidunsamimanialna
= = a 1 a 4
¥, lifimsgade lufaamnsilimesvesuaada
a a -4 = g A o
a. Uszd@niam 100 lofidud aAnusnuFuveunumaniadmga

a J a 4 [ 1
N, AAANTNITTUAD TUBDIVAA IN ﬂ’)'lllclﬂ‘]JG?ﬁJeU’E]QL!ﬂulﬁﬁﬂﬁﬂ'l’gﬂq@

a U a 4 < 1o
. UhJﬂﬂﬂ’lW’li’liJl@@iﬂJ'ﬁ]QﬂJ@aﬂﬂ ﬂ')’liJG]ﬂ'UG?iJ"U@\?LLﬂul’i’iﬁﬂﬁﬂ’l@]’lq@

do

4 (J 1 o Y { ) ] .
wanveaals o lnanaaumsuseau liumiieniied1als 2 (Ob;. 5)
=~ Y ] 3 A 1 a @ 9 ~ o
f. ﬂ'lfl'L‘]Jﬁﬂul!ﬂﬁ\ﬂlﬂﬂlﬁulﬁ\ullﬂﬂﬁﬂiJWﬁ@]ﬂﬂ'lﬂﬂ@uﬁ\“I@]uhl‘i/\l‘i/\l'llﬂuﬂ'gu'l

d 4 ' 1 @
V. ‘Wi]lfl’ d—(l) ndJumiﬁaiﬁ}%ﬂmmﬁauﬂaQ“l‘vxl‘?/\lmauﬁuama“lw%’\hﬂizuﬁﬁau

. Wﬂ]ﬁi—? fuiiaumnunassie Iladudonrltiiaus s Wil niheady
1 Aamsalaoundasdunsaniman vadoundu lunluunumans e ldine
ussgu i iioniady
v. 90 nvuaz A gn
wdoulad ¥ 1 e 2201110 v 50 Hz Aunszua lWihuae 198 Tnan 5 A fidailsznou
M1 0.30 amas wlimsgadelunnumanvae i Tvaaidhumls 2 (Obj. 8)
f. 165 \Y
9. 330

w
f.660 W
3.1,100 W

W

2. 1,049



8. anudususvesinlslusanaiunsulasvesniionad Wi dsnuuzedials 2

(Obj. 7)

v ]
IS o o

AA o = o 9|
f. ﬂlﬂﬁ?ﬂ‘lflllmu’n&i@‘]ﬁﬂﬂﬂg3JLLNWL!ulV‘lV‘hmuEJ’Jlﬂﬂ

U. VAAIAN

)

A o = [ 9| A o
1J%TL!'Juﬁ’f)‘lJﬁJ"Iﬂ%mJLL‘i\iﬂu‘11/‘]1/‘]1!.141‘!'(’1’31!1?(\1

u

a. vaadantusaau lihgezinszualuih Inae

1. yaadantusaau Tl

2. 90 U uaz A gn

1edinszua Idh Inags

146

9. 9190 8 avvouasdananieTvani 8 A @11l5znoua 0.8 Amad aztingzua Wi

Avaadagugiiilumils 2 (0bj. 9)

N.3.2

9. 4.70
f. 8.57
4. 10.0
2. 14.7

>

> > > >

316991 150908 W 1 5958391 3104-2003

MagUUINATO A8

nu2eN 5 Inseaduaznannsviau

voandaulad v
1.4 2.9 3.9 4.9 5.9
6.9 7.9 8.3 9.9 -




suuilszdivwamsfianunayana/siengy

luarui 10 509 MmaroasiaIumsulasvesnseulasluih

147

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ mummmﬂszmu)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

luaui 11 509 manaaeundeutadinihvaeluilviaa

148

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

=2 A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 10 (MITOUNUIT 5 ASIN 1 511U 5 T2 109)

149

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsany.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIAOU ASIN 11 (MIToUNUIT 5 ASIN 2 S 5 T2 109)

150

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzLUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




HAUMISIANIIGEUT

4 d
T‘ﬁijﬂﬁ 6 Ni]‘muyauaz!mumwawawm




152

w = Y v
BHUNITIAMTIIBUI - 6
¥a51e911 1309na 1 1 397831 3104-2003 gauUnsan 12-13
Yoy NﬂiﬁugaLsazggwuﬂ1WLWasma§ IUIUAY 10

4
L

Y =)
UBIUBNY
S
6.1 ANAMUMUAUYaLazsuenuausi1 lvaveansoulaslilih
6.2 1asauyavesngontlaslilih

4
6.3 uHUMNW 05

o U
ﬂ1§$ﬁ1ﬂﬂ|u
a ] { Y] = 1 a J
nitoudad Inihaiuanuesaluniinen 5 %9 5.5 azAamNITNMBI YBIUAAIAR Y
= 9 1 9 = 4 2’, a a a g’/ =
Fa1dun anudumunagitenuaudyoinsvaalaldyugiuaznaogil naluvws 1l Tnaa
= =2 o a Jd o J = 3 . . N
sazvazil Ivaa naahwinimesainauleuiluieesauya (Equivalent Circuit) F1ilu
(%] Y FY A o dy a 4 ~ [
r9vsaannundoutasiiluieiiasiividiasizdvinisgaude (Loss) n1squan
w 9 . ] ] g Y ~ P
usaau 1w (Voltage  Regulation) 1 udu darvasauyavesnsdoulas Iihineeeshauysel
d’ a J
1822999 lagdszanauiennuazain lumsinsz v
Ay = ] A ~ A =
iedeanisAnyivdoudasainanuievuezlilvan togmsilasuniag
o g AL A A Y o ' = v A
usaau Ivlihndnvesuaalanion Tvan Ao1i9asauyaNITIWANBIAINTIZHOANTTY
1 a A o @ 4 A A
vodlvaauaazsiaszinszua IMinsrladuuseau liiin Tvaansamiulvaa
. v 4 o O
anuaiumu nszua i dvdassauIdihn TvaansainldluTvaaanumiienin
\ . r da s
paznszud Wi sdu Ivihn Tnaansaindu Tvaaaug Wih Fawganssuves Tnaa
[ 1 g’/ 4 4 [
aana1iuag lsumnunimldiwes (Phasor Diagram) lugdunvaesinaesusaan il
4 a
uaznmaosnszua Iihlumsesuie
d = Vv
gaszasnmsiseul

ya)szasnmlyl

A

aAaAuv
1. PHNNENaY

A Y a v 9 4
LW’E]GI,TTZJ.L ﬂuummg ﬂ’ﬂlllflﬂﬁl,ﬂ’NﬂiﬁhyﬁllaglmuﬂWWW\lﬁlcﬁ)i

[

e ldFouliinuz lumsnageuuazmaauyavesndouasluih




153

galszasnBangAnssu
A A v Ay A
ieisouaunileiiudy Eeuainso
1. Munnsidy
a @ Y Y
1.1 oheanazaNumumuauya 1
a 9 ] 2 < Y
1.2 venwansznUveIMsnadunswiiania lvala
= 9 a e 9
1.3 @euneasanudumuauyatazitonuausii lva 1
un a A 4 Y
1.4 szyauiAvesduiinausauyala
° a A s A~ ) %
1.5 Muaduiitaudauyaiielinig Toude 1
° a 4 2’/ @
1.6 Auuduiivaugauyavesndoulasluihnedn'ld
a s A~ 9
1.7 ebmneuwunmimleaes el Tranla
a s A a a
1.8 eseununlmaed o Toude lmadundeni 14
Y 1Y '
1.9 uddaymussu lWihanas eulungdontlas vl la
1.10 venamuana s lihanasonlundeulac ihd msn Tnas
armmiteninuTnaannug lwihld
14 0 a v
2. Muinuzide
a ua (Al £y = o 4
2.1 dfiiamsiamanudiumu anumienila
a oa o ' a J
2.2 dRuiamssnuammstimesvosriioulas vl 1d
2.3 Ugiiams@surersauyavesndontlaaluihla

Y a (%

3. uUIANae
3.1
3.2

v 1

12T MIUAINIY MTATIADNIA

fanuAaren nuzeamujuiiholid i wunariismua
3.3 Tuywedniusig SanuaiaRvensunnuAafiudiunasiu
nduanseenlunfiduazisaammsae

@ = = a ad J
3.4 Gli$ﬂ‘uﬂ5\‘lﬂﬁ!,‘iEJ‘Ll‘VIN@91}1141/]Q‘H§]LL€1$1J§]1J@ SJﬂ’NiJﬂﬂ’iL’iiJﬁ%}Nﬁ‘iiﬂ

uazih liszgnd 19l umsiseneuendw

&

IHOMIANIY
6.1 AnuAuMuaNyanazsuenuausid lvavesnfoutlaqluih
6.2 2vsauyavesrdoulas i

4
6.3 UHUMWNALYDT




154

%4

NINIINMIBEUMTATDUMUNNE Y

a Y
naNIINAJHaOU

=)

fonIsuieu

14
U G

Y Y
VUINIYN (DU 2 ATI N TIUATIAL 15 UIN)
Y A
1. 3eude uazenaslsznoumsaou
Jrunieana v 1 vuqen 6
A P
[399NTAVYAUATUHUNWIWEIEDS
9 Y~ 1 I ~ 9
2. MG ourIenuaINaNuGEeuToy
Y =
VDIN0AITIU
I = Aa o
3. a5 nuilussilisunaz e
A 1 F=]
3.1 A3IUATOWAINIBVOIRITOU

Y YA Y Y
3.2 TR ewdsoulvias s

v Y Y
VU (AU 2 159 11AT98L 20 WIN)

Y Y o 1 = [ ~
4. TRz suNLIUNATOUNDUITIUNUIN 6

s ~ 9 ' ~
5. U@ﬂi}ﬂﬂizﬁ'\iﬂﬂﬁliﬂug UUIUN 6

6. AUNMNADFIToU NEINVIITANYA

¢
tazuHuMmaiyes

v Y Y
Yuaou (dou 2 A5 ATIAZ 60 UIH)
Y YA =~ 4"

7. WS eudnyuiiemnnenaisilsznou
MIAOU MU 6 (599299TAVYALAZ
urunilayes agdaeuliduugih

a A Y 4
uazesinewdinldauysal
@ a3
8. IddG oudnamuazaeulszuila
9. IAGFoumenuagi uazagdaou
< 4
agihlszauliauysol

10. poutlsziduilaym

1. wguaizeulsuasena Wi 1
W8T 6 1309299TTUYALAZUNUNIN
Wenaos

' v o Y = 9 3 ~ = 9
2. "]f’JEJﬂ‘Lli]ﬂ'Vf?JQLiEJuGlWLﬂuiZLUEJULiEJUS’BEJ

< = a o
3. A5 uszilouuaz iy
1 9 = =) 9
3.1 LWNﬂTfﬂTTQﬂi%L‘UfJ‘U FNINLTEUI DY

Y A Y
3.2 Lﬂl%ﬁﬂuiﬁﬁi\‘ll’m"l

Y o 1 = ' ~
4. IIFOUVUNATOUNBUITIUNUION 6
o s = Y 1 P~
5. Sunsyalszasamsizeui widei 6
uazaaliunnaszdingy

[

6. qunmnnuagiTounazliuiinaszd Ay

9

k4

7. Ay wazihanudnluilonnnenais
Usznoumsaou Hieh 6
4 ¢
(5999 ANY A UHUN NN Ty
WengAaousdue uazeatiuiin
Yy o <

8. {iFeudnomlsziaulym

[

9. Fronudgluaziiuinasydinny

9

Y = 9 o Y v o =R
10. HNEAUUDAN Elﬁh"i DD HASIAUUNN




155

s

fonIsuMsiBaUMsaTDUMUNNE A

a Y
naNIINAJHaDU

)}

eDe

NANTTUAL

o

gu

Tuagiuazilsziiuwa (aguazilsziiiv
2 - 2 -
2 3% agluazilsziunssay 25 win)
Vv
1. aghdouastednoumazlenuenilse
Y YA a oA
12. wounmenuIvgGsuiiauena
o o
FEUAIL
Y 9 o = o ] ~
12.1 Tz sumuuudnianiien 6
Y YA A ] A
12.2 THATEUNUNIUNITIUNUIEN 6
Y Y = & = o
12.3 TG suAnY UL AN
44 2
iFeenaziFoulunive i
Y 9 o 1% = Y
13. IMAGsUIMIUINATOUHAINTTEU]

1 S

NUIIN

Y 9 o

14, WAG U NUaze A0S 8

U

< A oA o 2
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬁﬂu Lagousy

AMBIIN VIUTITN

11. apumauuazaniunnasednn

[

o

[ A v a oA =
12. 5°ummam‘vmmﬂamuaﬂnamau

13.

14.

Y
v

=\
il
o = @ 1 d'
12.1 Muuudniaruaen 6
~ ' ~
12.2 NUNIUUNFTIUKUISN 6
=1 dy d‘ % d‘ d‘ =S
12.3 Ay utlovneInuEeanzSou
%
Tunsase 'l

WuuunaaeunaIMISeus nieh 6

o Y =) < A A
MANNALDIANBITIU INUINTIND
4 =1 [}
gUnsaimsiseu uazsulanisousy

9
AUTITN I3YTITY ﬁ?ﬂﬂ’ﬂﬂﬁﬁi‘ﬂ

Q1Hﬁﬂlﬂﬂ?‘iu1ﬂﬁ%®ﬁ‘%ﬂiiu

Y o =< @ ' ~ A P
1. ﬂlﬁ‘i’nl!ﬁll‘llﬁ]ﬂﬁﬂﬁu'lfﬂ/] 6 !ﬁ@\?'NfﬂﬁﬁﬂaﬁllﬁﬁllwuﬂTWLWﬁlcﬁﬂﬁ

=1

Y Yt X A v = v Y o &K A A A
2. ﬂlngﬁﬂumumum@mm fJ‘LllﬂL!ﬁ'Jllﬁzﬁﬂ‘]ﬂ']ﬂUﬂ'NLﬂfJ’Jﬂ‘]_ILu@ﬁﬂUﬁf’J\WIﬁ]%!’ifJu

Tunsado 'l




156

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

=)

RURRFA BT,

U G

v 9 b4
VUIATYN (NAAD 2 AT Lﬁdﬁt’luﬂﬁx‘laz 15 m‘ﬁ)
= A C4 A
1. wsende ginssimnaaoaluanui 12-13
Y YA 1 o ~ 9
2. 1‘”Z\l‘ljElu"]ﬂflﬂuﬁi']ﬁ]ﬂ’ﬂllﬁﬂﬂiﬂﬂ
A @
maaﬁ@uazqﬂﬂimmwﬂam
3 = a o
3. a5 uszteuaz e
A J F=]
3.1 ATIUATOUUAINTYUDINLTY

Y YA Y A Aa oA Y
3.2 Tz ewFouliams Inasanm

v Y Y
YU (NAA4 2 A5 11ATIaL 20 WIN)
o Ad' r'd
4. uuzihdenazglnisinsnaaey
Ad' 4 4 a
rolunu gaszasn nasimslssiliuna
9 a a oA A
5. agRaoumsaliamsamlunun 12-13
v YA = [ o
6. AUNUNUAITIUALINUNIYE NS

Ugiianmsnaaesnnluaui 12-13

v 9 v

THAMS (NAav3 2 ATI NARDINTIAY

=

120 11#)

7. WG oulfiamsnaaesluaiun 12-13
azpaouliiuugih IS
HAZAIURN

5 ]
8. Risoudnnmmazaoulszduilam
9. 1diSourenuasyl uazagdaouagl

10. poutlsziduilaym

~ o A wa ~
1. wendlgiiansluaui 12-13
2. 1917 UATIINNITOUS 08V TE
t4
nazgilnsaiminaass
< ~ a o
3. asnvnnuiussidisuuaz 1
1 9 = =) 9
3.1 ugamelngnsziey g niseusos

Y A a oa Y
3.2 LﬂﬂliﬂuﬂgﬂﬂﬂWﬂﬁ@NL’Jiﬂ

[ o o A L4

4, fl'llﬂ\?ﬂ?LLUZH?ﬁ@Llﬁgﬂqﬂﬂimﬂ'ﬁﬂ@aﬁlﬁ
A % g a
"]f'E]Gl‘]J\TI‘L! ﬂﬂﬂigﬁ\?ﬂ mmmmiﬂizmuwa
Y (% Aa ~

5. ﬁljﬂuaﬂlﬂ@]ﬂ’liﬁ’l‘ﬁ@l@ﬂJiUﬂ’luﬂ 12-13

o Y : [ o
6. ﬁumumum@ﬁamﬁﬂmuwﬂm

[

mylfuamsuaziuninenszdidny

9

7. giswliamanaacsaiuluaui 12-13

Y o <3
8. disaudnomszdauilyn

[

9. Frenuagduaziuinmsedinny

9

YN o A Y @

10, Andaveaadelisnoy uazaaiuin

Y




157

U

DANITUMSTUUMTTOUNNHE N

a Y
nANIINAJHADU

)}

NANITTUAL

o

84U

eDe

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MINnaaed 2 n39 agiuazlssiunisag
=
25 UIN)
9 Z‘, Y o ] o a
11. AgRAOUAITDRENDINIAZFIIA DALY
Y YA a oA
12. sourmenungizeulfiauenal
o o2
iTouaall

Y YA =
12.1 “lﬁ@Lsaumﬂuwamimaaﬂmm

=1

N 12-13

Y YA

12.2 dEsunun v luau 12-13

QU

Y 9

=2 dy = o A
12.3 THAGsUANE UL HUNBINVITOY

U

v v v
pazFeululuaun 14 ase

Y 9

13. MG ewhanuazeatostfianms

U

< A oA %
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬂﬂﬁ@Q LUagauUIy

AMBIIN VIUTITN

11.

[

aoUMDIULazINTUNNENTY A

o

[

A v a oA =
12. 5°mn'511mu‘1n@1mﬂgmuaﬂnamau

13.

De
=he

12.1 Weus1eunsnaasd luau
~
1 12-13
12.2 nunuluaun 12-13
Y A
12.3 ANYUUBHUNEINVITDINIE
H Y
Foululuaun 14 asaae 1
manuazeateslfianms
< d’ A 4 =1 Y]
nunseINegUnsaimsiFou tazsuila

NITBVIUUTITN IYTITY

Q1‘Hﬁ3~lﬂﬂ°ﬂ3~l1ﬂ°ﬂ%®ﬁ‘%ﬂiiu

Y Y & ~
1. WdGoununwiem luaun 12-13

Y Y = v Y A o A A A Y A A
2. WdFsuanauadunenuGosnazizouluassas i Tulud 14 Sesmsnagou

nitouas Twihuuuieesala




158

A ~
aoNIIIBUNIIaDU
d' Q' a d
AOAINNN
1. naslseneumsasy 1 unTeana I 1 vivqeh 6
2. nuudniameniien ¢ luenmsdsznoumsaou se3vuasosnalniii 1
[ =3 1 ~ a d' 9|
3. LUUNATOUNOUTeUKUET 6 Tuenasilszasumaaou e uasoana il 1
v A ' ~ a A 9
4. unaaoUvaaTeuruen 6 lwenaslszneumsaou 1 unsodna ¥ 1
d‘ o d
aolanniai
a 4 A J o o A A J .
1. aounuaes nIeeme Tlsmnmeidmsuiauadolsunnaoalad Power Point
Presentation
(=t 9y A a Y
2. UNAQITEUTINNIANDINYI DI YA
1A 9 A a a =]
3. UNAQITEUTINNIANDINDUIND 5 1TIA
d' d a wva
asnazansanlfinms
1. nioutlaa Tl 1 wlar 969 300VA 220/110-110 V
Ia J
2. Thagiwos
a 4
3. UPUNINDS
4. TaaaNuMUMU 150 W

5. RLC H9o3

1PNA391909

]
IS

leany uina. (2550). tn3enalvliih 1. nyamwa: aunauduaiumaTulad (lno-giu).
w5IA vouUa U (2556). naeuaslwih. ngunwa: Saulsnimsiun.,

s £ § o g W &
WUIIN BIIONT. (2529). m’%mam‘lﬂ%\lmazwﬁmgﬂm. NIIUNN: gllumwmﬁ.

u9na NeEINsIN. (2541). niaeuas Wi, ngaumwa: sumsiu.

duWus vna. (2530). n3eanalulfh 1 du 1. nzamwd: aamiumalulagwszaound
UATTES

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.




159

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery.
New York: McGraw-Hill.

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and

Company.




160

U

UNNHAINTAOU

Y U = Y
Nﬁﬂ1§1‘ﬁllwuﬂ1ii}ﬂﬂ1iliﬂu§




161

= Y ] c;
HUUANYIATHIEN 6

= o v ~ o ' 2
nuudmiaetouuuRsuaey aapumauae T1il
o 9 = 4 L) 9|
1. 39VONHANMIMIANNMIUMUANYaLazT onuaudauyavesntioulas luih
Y] a o g’/ Y]
2. WuennanmMImBuitaugauyavesniioudas lnihnada
A Y [ = g’/ Y Y
3. Wiodpsmsmammsgudsluvaaranesnsnavuavesndiouasluihniniees
AaAas o Yy 1 9
auya 1Ismsmuum ldegalsig
A o 1 4
4. vitourlaa lslih 1 wla fida 50 KVA 4,400/220 V Iaanudiumuuasuenuaus

nguvaaalgugiitazmsmuvaadanaogiiiu 3.45 Q j5.2 Q uag 0.009 Q uag j0.015

a

] '
Q audey wmduiiuaugauyavesndoudas lWihmisduiienanedul gugiinasnaogil
5. witoutlad lih 1 ila Wie 50 kKVA 2,400/240 V 60 Hz NAIMWISIHR05 1097999

A ] Y ' £y ~ J Y a
ﬁuyawﬁummmﬂnnauma mmmmm‘nmuazmammucﬁmmmwmﬂﬂgugmmz

Mmuvaalanasgiidlu 0.72 Q j0.92 Q uag 0.0070 Q j0.0090 Q MUTIY LazAMINIINS

Vlld Aa Y hlsl ' 9 ~ = =
1ummz MMIWQ@TI?]@TIN@THGU@W’J@W;IGIEJJ’I?J AL ﬂ’JHJGHH“VHUL“V]fJ‘]JLﬂfJ\WENﬂﬁQﬂlulﬁﬂal,u

Y

< = J o ] [ . o Aa 9 a 4 Y
upuran 308.64 Q HAZTUDNUAUFNILNLYIDN j44.64 Q mmmumamawwmmai"lﬂmu

A Y 3’;0; 9

A 4
Gllﬂﬁ’)ﬂﬂillﬂll W'i’am’eﬁﬂmdﬂsangawanusmmadwﬁ’aggﬂad"lw%m G]’J‘I/]NﬂWuGll@ﬁ’J@ﬂj;iJ

U

a g
il
9 Y o A 9 a 4 9 a a 9 = P~
6. 9 Y0 5 Mduiiumsdonsiimes lusuvaaianaogll wiewdsuies auyadn
4 9 9 & o ] Aa Ay
avysalvesndouas lWihmisdmemuaaaianaogiinie
] H )

7. diorimdeuaalih 1 wla Wi 50 kVA 2,400/240 V 60 Hz Tudieh 5 li/aaaaly

szuusmiie Iih Taenesdunssgevesndondaslnihiiaredni (Feeder) dudriguaanie

A 1A 4 (] . : o v o
Ygugiigadiaduiinaudvesaisaiii 0.03 + jl.60 Q Fellouuseauluihldreeseedni
9

2.400 V waz dndouladliioe Tnaaduinandl1senousias 0.80 1189 2IA AN
v 9

usaau I nvvedTvaa

9

8. ustaulad Iihszuud eI 1 wla #fa 10 KVA 2,400/240 V 50 Hz AR

a a

a I
Mumuiaguenuaugneauuaalnl gugiinaznasgiiiiu 420 Q j5.50 Q uag 0.0420 Q

Q Y

j0.0550 Q UAIAY WATUIUN)

Y o A a Y

a A 4 Y Y a 9 a a
. BNWLL@H%?T?J?;!E’IGIJBQWNBLL‘]J’G\1]1‘1/1W"I‘Vl\1G]’Jllli’)ﬂﬂTlNﬂ”l‘L!‘]Jﬁ?J{]iJLLﬁ%ﬂ”IHTMEJQ?J



162

v 1 g A

Y 1
¥, gosrlfuus e lhidivealadgugdisiiuilumls dewndeudaslnihie
) v
Traaduiing uazdoamsussau IfhanasounanvesTnaailu 240 v fdalsznoumids
0.80 A4

9. nitoudlad v 1 e WA 10 KVA 250/500 V HA1A 0@ UNIULaET Lo nUAUT

a a

vmﬁﬁuwamﬂguqﬁuazﬁ’mmﬂamnmﬂﬂmﬂu 0.08 QQ j0.18 Q ua 0.34 € j0.8 Q

'
= v (9

o w [ FY d‘g}z a A A 9 1 < a ~
ANy ﬂ\11’?1Ll§\‘lﬂulli"h"h‘l/lsll'J“I/I‘Uﬂaﬁﬂﬂﬂﬂ{]um@ﬁﬂ@uﬂaﬁﬂWﬂIﬁaﬂWﬁJW analsznou

q

[

843 0.707 3 maq
S 3 4 [ 1
10. 91090 9 xS iFudusaau InihanasonTaglszunaluanudumunaz lu

Fuonuaugueanionad Iilusumn'ls



163

= £% v c;
maguuvrnriariven 6

¥ Y v = ¢ ) ~ ¢
9 109U ‘Vill@tlﬂa\iblwwTﬂigﬂﬂ‘ﬂﬂ’lﬂ‘v\lﬁulLG]’E]S?’I’N?JG]'IHT]TLJLLEI%?LLE]ﬂLLG]uG]f"’IJ’EN"’IJﬂﬁ’m

e

=

U Y

a a A R Aa d o [ ) 1 = F) = Y 1 o Y L2
gupiinaznAgil Famsiimeiasnanamisadien legondunileld lag luildauia
voandoudad lWihuasuutasly FenanudiumunasiuenuausndelUdnaiumnile

1 ANURIUMUTUYALALT I NUALTANYAAINEIAD 15U tHaRpIN1TE oAU

o & "2 g )
2@]%1!1.! Rzmmummmumuﬁu;}a

a a Y 9 a A
yosvaadanasninn lnesdvaadnilgugil e R

a a

£y @
GU’O\iﬂ'J1%@]1141/]11!%8\1%@%1’3@1@@]8@'%?%6 R2 HULBN
9

a 4 v g‘/
Y0 2 aou ouiuaugauyavendoudas lWihmsiamisamldaninesduvaaialgugi

@

a

Aa 9 1T a A 4 Y & a9 & Y (g
Hagunalnnaaggy TﬂﬂfﬂifﬂfJﬂTl’)llWLlﬂu"”If‘ll?)Q‘llﬂa'Jﬂﬂ'luﬁux‘]"lﬂﬂgﬂﬂﬂ'luﬁu\‘]W'iﬂNﬂ‘U

U
v o a A 4

o o a 9 g ya A J 9 9|
‘m”hJsmmm‘uauwuﬂummmmwmﬂmuuu ﬂﬁ]ghlﬂmJWLlﬂucﬁﬁﬂyjaﬂlﬂﬂﬁﬂﬂllﬂaﬂllWWW

g).l % ] d‘ 9 9 a ~ o a a 9 9 a A
NIAI LYU Lll’ﬂﬁ@\?fﬂiEJ'IEJE]lIWLL@H%%@Q%@@’J@H%SQ3J3J1Ul'31/11\°1ﬂ'lu"llﬂa'3ﬂﬂihﬂh Ao Z

Y

-4 a

2
v & ' 3 a A = 7 a a A S Y o 4
ANUU 22Fﬂ\uﬂuﬁ]llwuﬂu"]fﬁﬂia!aﬂJ@Q@NWLL@uWﬂJ@QﬂIﬂﬁD@n@ﬂQllﬂiﬁ) ZZ mﬂuuslfﬂm 22

v o a A a A

Y J Jd a < a 4
"I,TJ?I'HJﬂuVl'l\‘]L'Jﬂlﬁﬂiﬂ‘U'f)llWLL@u"lﬂﬂﬂ‘ll@ﬁﬂlﬂaﬁﬂﬁ’]uﬂﬁﬂgﬂﬁﬁ@ Zl ﬂ%z“lﬁ'auﬁlmwv

g‘/wd‘ a A

auyavosndeudas lihmaduliefaned il gugivie z,,

U

W93 @y w1 lannmsaudsluanudiumuvsiuaazvaaia tistusiunuz lanis

Y v

= g A Y = Y 4 9 !
qmlﬁﬂiuﬂ]ﬂﬁﬁﬂﬂ@ﬁuﬂﬁﬂﬁﬁﬂﬂ Wﬁi’)‘ﬁ'lulﬂ%'lﬂﬂ'lﬁijifglﬁfﬂ‘l!ﬂ'ﬂﬂﬁ']u‘VI']uﬁlllluﬁLN@T@HEJ']U‘?]']

Tdmedrvaanalavaalavile

Y
v @

a J
Yo 4 mduinaugauyavesndonlas Ivlihneg

ad o
IBM N a

220
= 20

' Z
2
a

3.45+ 5.2
400

= 0.008625 +j0.013 Q

Zy, = 2, +Z,



164

= 0.009 +j0.015 + 0.008625 +j0.013

= 0.017625 +0.028 Q
wld Zys = 0033145781 Q ey
_ 2
201 - A Zp

— 400 X% 0.0331.£57.81

228 Zy, = 13.24/57.81 Q Mol

a

v 9 a 4 9
VD 5 miEnEJ‘Wﬁmmaﬂﬂmuﬁma’mﬂguﬂu

U

A e R = 100 X 0.0070
M 2
- 070 Q
iX, = 100 X j0.0090
- j0.90 Q
R = 100 X 308.64
m
- 30,864 Q
X = 100 X j44.64
= 74,464 Q nou

a

Y Y a J Y a
UD 6 msEnwnimmaﬂﬂmuﬁmamnmgm

R _ o 0m

35M 1 100

= 0.0072 Q

' 0.92
1 100

= j0.0092 Q
R = 308.64 Q

iX = j44.64 Q nou



165

L)
W0 7 ussau InihnvvesIvan

9 a

ada o ' a 4 vy
389 Seamnsidnes lUnsauvaaialgugll

U

IUU \Y = 2,400 v

S

'
A A v o w

nnnamaa lWihindsing 50 KvA veandeuasIilih vz lanszua'lulih

. _50x1,000
T1 2,400

20.83 A

a

a 4 o ' Y
E]llﬁuﬂuclf"llENﬁRJi]'I'H‘LHEJ‘I/]NWIIJ"]J@E]’JW]JilIﬂiJ

Y

Zedor = 030+j1.60 Q
Y
auwgmu«wawmuﬂaQ"M‘Nmmmmﬂaumﬂ"lﬂvmmuwamﬂﬁu Hanilu
2.40

0.72 +j0.92 + (=— 0) (0.0070 + j0.0090)

240
= 142+j1.82 Q

ndlszneumas 0.8 dmas vz ldussanliihi TnaadieAansduvaaiailyy

= 2,400-20.814 —36.87 (1.72+i3.42)
= 2.400-20.812 —36.87 (3.83.£63.30 )
= 2400 — 79.70£26.43

= 2,400 — (71.37 +j35.47)

2,328.63 — j35.47 v
w1d \ = 23294-087 v
Toudenssan Iihumeduuaarandogi

a'ld v = 2329/10

232.90 ¥isoszanm 233 V Mo

1o 8
aa o a a 4 9 9 & o A a Y a a a
IM 0. ﬂﬂJWLL@ucﬁﬁﬁJy’aﬂJ@\‘]WN'f]LHJ'ﬁ\?111/‘]1/‘]TVI\3ﬁ'JHJﬂﬂ@ﬂWQ@]WUﬂgﬂﬂ"MLlagnﬁﬂﬁﬂ
2,400, 2
= +
Z,, 420 1j5.50+ (Z35)° (0.0420 1 j0.0550)
= 84+jll Q

13.84./52.63 Q Mol



166

. . 2400,
= + ——
z,, 0.0420 + j0.0550 + (4.20 + j5.50)/ ( 510 )
= 0.084+j0.11 Q
= 0138445263 Q Ao

Y

Y Y A o ady o A 2 A a Y
9. €|Ju1ﬂlquﬂuvlww17]€|]3€|]@a3@ﬂi1]{]1]1/“5]@\T]J5ULWNmuluﬂﬂﬂw1Qﬂ1um@a3ﬂ

Ugugiisianilu
= 24004+4.17Z —36.870(8.4+ i)
= 2400 + 577121576
= 2,400 +(55.54 1j15.67)
= 245554 4 j15.67 \%
wld \Y _ 245557036 \% AoY

Y [ 9 ~ g).l ~ a A A 9 U S av
VD 9 LL?I'\“I@1‘Ll1““1%%3%%@@3@1@@]8{]lllllﬂﬁllﬂllﬂa\“Ii]'lfJIWﬁﬂW]iJWﬂﬂ
Vi
V2
250
500
= 0.5
, z,

1 2
a

ad o
IBM AN a =

0.08+ j0.18
0.25

= 032+0.72 Q
Zy, -, +Z
= 0.34+j0.8+0.32+j0.72
= 0.66+j1.52 Q
AN 82 = V212

z 10x10°
500

= 20 A

A A A o o w Y [
mamﬂuiugﬂmmnﬂmaswmﬂszﬂmeaq 0.707 a1viaN

a'ld 1, = 20/ -45 A



167

, \/
1N Vl = —
a
_ 230
0.5
= 500 \%
i v, =V, - Lz
= 500 — 204 —45 (0.66 +1.52)
= 500 — 202 —45 (1.65266.53 )
= 500 — 3322153
= 500 —(30.69 + j12.11)
= 46931 — j12.11 \%
wld v, = 469.46.27.£1.48 vV Ao

Y0 10 Wodiduauseau ihanason Tasdszana luanudiuniu

Ao ' IR
B 1o Y% = 2% %00

\Y
1

20 x0.66

= ——— X100
500

= 2.64 % Moy

wlosiFuaussauliihanasouTasd szl uenuaud

1,X
\Y = 22 %100

\Y
1

20x1.52
= =
500 100

= 6.08 % Moy



168

HUUNATIUNOUISIHY LN 6

4 d
!%ﬂ\‘l 'J\‘ﬁ]ﬁﬁllﬁq»!a!!ﬁ%!!NH31WW‘Iﬁ!"Ui’]§

o ng A ° A Y A ~ 9y A
ABUD IUADNANNDUNYNADINGTALNYI VDAY

9 a @ 9 9 v .
1. 611'01@a‘ﬁ‘mﬂaﬂymzmmmmmumuﬁwa%gﬂmN ? (Obj. 1)

v ) 9 & o

. aAnumumuveandauilas i
Y )=} = = <

9. mmmumumamﬂﬂwaquwmimmumm
9 A Y sy &

f. mmmumumawm’mmaiaumﬂ"lﬂegaﬂmuwm

) A ) )
J. ﬂ31hﬁ1uﬂ1u6\]ﬂ\16\]ﬂﬁ’m‘1/;I§5]fJ.ﬂllLiJ’OIE]‘L!EHEJ]‘l“JJTINﬂWUGIJ@]a’Jﬂ‘]JjEZJﬂiJ

9 a A Y 9 a a
. Anwdmumuvesvaadalgugiiiie Toude lnauvaaianaogil
a [ 3 9 4 [ 1
2. M3 uusaimans lanvaalaiinanendenas lnihedals 2 (obj. 2)
19 FY d‘ o d'
A, usaau Iwmieninvaalinanas
< D) ) E
V. upUranvvoulass o
= A X
. Magadsluvaalaiuuy
1. 1nanNutientiinuaada
2. ANUMUMUIAAINAAAY
4 I ] .
3. 29I nudumuauyatagsuenuauguosrdoutas iiluilued1als 2 (ob;. 3)
A, ANUMUNIUVDIVAAIAVUIUA LT LD NLALE
U, ANUAUMUVDIVAAIADYNTUALITLONUALD
A, ANUMUMULAZT Lo NUaUTAovIUNY Tran
9. Anudumutagiuenuaudasoynsuiulvan

2. ANNATUMULALT U ALUAUTADYUIUA LUK AIDY



169

4. Yolaflumiddudivaudauya 2 (Obj. 4)

(X a

o w {a 4 ' o o . o :
n. maslwihnduiinaugauyaminumas lWihnduiinaugdndumnils

o w

{a 4 ' v o W {a o : o 1
¥, faa lfhnsufivaugauyaminumas lWihasuiivauddndunilamsdiesnsidiu

msulag
o w {a 4 ' v o w {a o : @ 1
a. Maa lfhnduiivaugauyaminumas lWihnduiivauddndunilsgudiesnsidiu
msulag
a A 4 F) a a1y a A Y a Y [ [
1. duinaudauyaduyasginnuauinaudalyugiigudledasiaiumsutla
GG EN
a A 4 9 a 1o a A < Y a 9 9 1
1. oufinaugauyasulgugliminuduiivaudgaulgugimsdedasiaiumsuilag
gNAAIAD

5. udoulad T 1 wla didaus e T 2201110 v Hduiuaudnisdiuvaainilgugi

1£30 Qe Toutholifuvaadandegiagdauilumi’ls 2 (obj. 5)

n.025/30 0
1.05/30 0
A.15/30 )
.2/30 Q
2.4/30 0

~ J

6. nifouilas Wil 1 wla Wiausaaulwih 2201110 v Houfinaudnisduaaalnil gugl

a a 1T a A -4

< ° ° o w =~
uaznAeniiilu 1430 Q uaz 0.5220 Q awday wiimduiivaudauyavesrdoulas

Q U
v

Tihadudlumils 2 (Obj. 6)
A 1.77+j092 Q

. 0.68 +j0.29

Q
f. 0.90 +j0.42 Q
3.3.93+2.00 Q

Q

9.220+j1.17



170

4 J | ° a (% 14
7. Lﬁ@ﬁﬁlﬂllﬂa\11'1/‘]'19/}‘]1%']8111'@@ﬂ']'liJLﬁﬁfJ'JuWﬂﬁJﬂ'J']iJ%3\1ﬁaﬂ‘lﬁlﬂl$LLNUﬂ1WW‘lﬁL°ﬁﬂi

Wued1als 2 (0b.7)
Y A a Ay o o 9 A
n. nazud ihhvaalanaegiidvawssau Iiihna
[ 19
2. nszua Ilfhdvaalanaegiiimiussau lWihna,
[ v 9

a. nszud Iihnvaarandogiismmlanuussau Wi

U

2

=1

v 9
1. nszua ldhnvaalandegidmaussauIihnagm 90 eem

1 v 9y
1. nazud WihAvaarandegivihmiiwssau lWihna 9o eeeh

Yy oA

4 a s A a a ]
8. wlawoSvoamisiimeiile Toudelnedundegidesduiiunmsedials 2 (Obj. 8)

U

n. duawesuseau ldihmednnlgugigudiedasidiunisuag

v. dlsaesussau lihmed il gugiimsdresasiarumsuias

o J o 9 Y a Y v ' o w
fl. u'lw\lﬁlclf@5&153@“17‘]7‘]1“1@@1“ﬂ:§u@]“ﬂm@389@]5’lﬁ'guﬂ’ljllﬂa\clﬂﬂﬂ’l'ﬁQﬁ@Q

. fwleaesussau lihmed il gugiinsdresasiarunsuatenidaaes
v. lifidelagndes
9. Yolaitludnyuzmsudtamusadu lWihanasoulundouaslnih 2 (Obj. 9)
1 d’d (4 o v
n. 9o Inaaniialszneumaags
¥, Indeulas i Tvaaduiina
¥ Ay 9 o
a. lduaalaneuasiniainudumudm
1. TindoutadlWihoeTnaaanumiieni
1. Twdeudad Wil luanzlszaninmgaga
10. ussau dhanasonlundondas Iiluio e Tnaannumtienino Tnaanuy luih

LANAAUBE1 15 2 (Obj. 10)

X yo ao

n. useeu Ilihanasenlumfeudas lwihiuegiunnaveslvan
¥, usagu lfhanaseulumleudac lWihvuegiumdilsznoumas

e

a. Tnaaanumilenihiinssau lihanasenlunifoudas luihminuTnaannuy Wi
1. Tnaaanumtieniiingsau Ifhanasenlundontdas Iifiniosni Tnaanaug lulih

9. Tnaaanumilenihiussiu thanaseulunifeulas Irdhuinna Tnaannuy luih



171

AU UNATUNDUITLIU

316991 150908 W 1 5958391 3104-2003

' 1 4
Wu')ﬂﬁ 6 '3\1ﬂﬁﬁnyﬁlla%L!WUﬂ'lW!wﬁlcﬁ@i

1.7

2.3

3.9

4.1

5.9

6.4

7.0

8.

9.0

10.9




172

HUUNATDUYIAITEY KU 6

4 d
!%ﬂ\‘l 'J\‘ﬁ]ﬁﬁllﬁq»!a!!ﬁm!ﬂuﬂ”lW!“V‘lﬁ!"lf@i

ﬁ1§!!ﬁ]ﬂ ﬂ\uaf)ﬂﬂWIE)‘UVIE]ﬂﬁ@\WIﬁ'ﬂLWEN“U@LﬂEJ?

a [ 32 < { 1 1
1. manadunsusimansi lnahvaadaiinasensoutasIihediels 2 (obj. 2)

f.
V.

fl.

19 FY d‘ o d'
usaau Iimtienihnuaainanag
< D) ) E
nUanvaeulassouuInIY

= A X
ﬂ'qumulﬁﬂclum@ajﬂlwumu

1. naanuitientiinuaana

2.

v
ANMUATUNIUVARIADAAN

2. dplaodueanyuzvesnnudumuauyaldgndes 2 (Obj. 1)

f.

9.

fl.

@

v ) v 2
aNuauuvsInvouad luineg)

9 = = = <}
ANUMUMUNBUABIVEIN I gayiae Tuunuman

Y A Y =y &
mmmu‘mummﬂma’mmaiaumfj"lﬂaﬂaﬂmuwm

N. ﬂ’NiJG]"IlWﬂM‘IJ’E)\‘]“Uﬂa?lWVI@ﬂﬂllm@jﬂHEJWEJUI,‘]JVINQWHGU@]WJW]J@J

2.

ﬂ'JTMGITL!‘I/]TL!"UENﬂlﬂa’)ﬂﬂﬁhﬂhlh@I@uﬂWﬂqﬂﬂNﬂﬂﬁlﬂﬁ’)ﬂﬂaﬂgﬁ

waAa

3. Polafluauiinduiiuaudauya 2 (Ob;. 4)

f.
€.

 Suiiuaudauyadunasninnuduiitaudmulgugi

o w =\ Aa A I 9 ]
fﬂﬁQul‘l/\|WT%@MWLL@H%ﬁMQﬁWﬂﬂ‘UﬂWﬁQulw INDUNUAUEDNATUH U

o w Y Aa A 4 [ Y o AAa A L 9 & 9 @ [
mas Iihavsufivaudauyamnuias TWihasufivaudonaunilamsaiesasdiu
nsualag

o w a 4 1 v o w a o % [ J
_maa ldhnduiivaudauyaminumas dhasuiiuauddnaunilguaiesasdiu

nsualag

1 v a

mﬁ’aﬂé’mwdaummﬂm

gNNIAIA DY

a A J A 1w a A 4 a o J
 duiinaugauyadlyuglminusuiivausaulyugimsdresandiumsulag

gNNIAIA DY



173

4. 2vsanumumuauyanagiuenuausuosntioutlas luihiluediels 2 (ob;. 3)
A, ANUMUMUVYDIVARINVU U HOAUALT
U, ANUMUMUVBIYAAIAIYNTURLTHENUALD
A. ANNMUMULaZIuenuaUTapvLILAD Tran
1. AnuMumMuasiuenuaudasoynsuiuvan
2. ANUAUMULAZTHONUANTAB VLU ULV

=~ 4

5. vitouad Wil 1l Anauseanlulih 220/110 v Tduivaudnemuvaainlgugi

a a

I ° ° o 1A 4
uaznAeniiu 12430 Q ez 0.5220 Q awde wliapuiivaudauyaveniioulas

QU
Y

T adasiumils 2 Obj. 6)
n.1.77+j0.92 Q
U.0.68+j0.29 Q
n.0.90+j0.42 Q
13934200 Q
2.220+j1.17  Q
6. nfoulad T 1 wla didaus e T 2201110 v Hduiuaudnisduvaainilgugi
1730 Q Lﬁ"aiauﬁlwﬂ"lﬂﬁlmma’muﬁ&gﬁﬂzﬁﬁuﬂuwmi ? (Obj. 5)
02530 O
1.05430 O
A15Z30 O
2230 Q
24230 Q
7. wlawesveamnimesileToude lmadundugidessuiumsetiels 2 (Obj. 8)

n. dwlaesuseiu lwihmedulgugligudlesasiaiumsulas
Y 9 o J

o 4 Y] a

¥, durlaesussau lihmesdulguglimsdredasidiumsuias
o 4 [ a [ 1 o w

a. laaesuseau liihmedmilguglgudredasiarumsulasenmdsaes
o 4 @ Y Y Aa 9 o U o w

q. mu,vxlmqmiLm@u”l%l%lmnmuﬂgngummaﬂammaummﬂmﬂﬂmaeam

v. lufidelagndoa



174

4 J | ° a (% J
8. Lﬁ@ﬁﬁlﬂllﬂa\11'1/‘]'19/}‘]1%']8111'@@ﬂ']'liJLﬁﬁfJ'JuWniJﬂ']'liJ%33ﬁaﬂﬂﬂ!%uﬁuﬂ17‘llﬂﬁl°ﬁﬂﬁ

Wued1als 2 (0b.7)
Y A a Ay o o 9 A
n. nazud ihhvaalanaegiidvawssau Iiihna
[ 19
2. nszua Ilfhdvaalanaegiiimiussau lWihna,

9
%

a. nszua IWfhdvaalanaeglsmmlanuussau Trldhinam

2

v 9y
1. nszua Idhdvaalanaegidmaussau Inihnagm 90 eam
1 v 9y
1. nazud WihAvaarandegivihmiiwssau lWihna 9o eeeh
9. ussau lfhanaseulundoutaslWiuiioneTnasnnumileniiny Tnaanawg Tuldh

UANAINUBE14l5 2 (Obj. 10)

P
=X " v [

n. usaau lihanasenlundoutlad IMihavegnunnaueelvian

u

Y
=1

v, useau llihanasenlundondas Iihvuegiumailsznouiaa

a. TnananumdienhiuseduTifhanasonlumdeudas lfhwidyTrnaanag il

1. Twananumiienhiusedu ihanasenluvdoudasTiifosn i Tnaaanuy Tiih

2. Tnaanumienifiussdu Ilfhanaseulundeutas lfunan i Taaauy ih
10. Yoladludnparmsuddamusedu liihanasenlundoudaslih 2 (ob. 9)

n. 1w Tnaafifidnlsznouiidsg

v, Wnifoutlas i i Tvaauduiina

a. [uaadaneauasiifiminnudiunue

1. Wdfeourlad e Tnananumiioni

1. Twdeudad Wil luanzlszaninmgaga

MagUUINATO A8

a A Y| v A 1 ~ 14
3187361 lﬂ‘i’f)\‘lﬂﬁul‘l/\l%l'l 1 398391 3104-2003 “UIYIN 6 'N%‘iﬁiJlJ"ﬁLmMLWUﬂ'IWW‘IﬁLGﬁ@i

1.3 2.7 3N 4.9 5.9

6.9 7.9 8.1 9.9 10. A




suuilszdivwamsfianunayana/siengy

luaui 12 509 manaaeundeuladiWihvacilvian

175

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

Tuaiui 13 5e9 290sauyavesrisiontaslviih

176

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MITOU ASIN 12 (MSTOUNUIT 6 ASIN 1 311U 5 T2 109)

177

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = (Y
NUYON Nﬂﬂ!‘ﬁiiuiuizﬂﬂq\i
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIADU ASIN 13 (MITOUNUIT 6 ASIN 2 $11U 5 T2 T09)

178

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




v ~ v
HAUNIIIANTILIYHI

Hieh 7 manaaevndeudas iWihuazilszansmwveandeudad i




180

(Y] = Vv ' dv
BHUNITIANMTIIEUT - .
¥a51e9%1 1503na 1A 1 399 3104-2003 gauUnsan 14-15

Yorw minadeunifoutasluih )
o ) ) UMY 10
nazlszansnmvesntoudaa luih

4
L

Y =)
UBIUBMY
7.1 minadountoulaslwih
7.2 manuguuseau ihlumfeudadluih

73 Uszansmmueantouias lih

a3zanNgY

wioudadluiuilwasesnaluihiifidszansamgegalunssauniosna i

A o w

Y v ' 9 9 [P= U] A AR (= a =
arenu sz mdontas luih liliauimaeuniluiimsgydeiaimena Jalmwizns
~ < ~ = = @ 1 dal
gqudgluunumanuazmsgaasluvaalanea FIMsgadsaInaniasanaaol
Y- a Y] 9
1118 TagNINaaoULLLINITAAUALMINATDULUUVINTAA Hanase' 1da1nnTNaaoULLL
a 9 a P J = I o (=
resiavs lawniwmesMiludrvumumsgapdelunnumanuaznisviiomluvas Tud
= 2 A [T= 4
Traa fio AnwdumuwiisufeosvosnsgapdelunnumannaovuIun U3 uenuaUs
o [ < [ 9 [ Y a P a 4
Wuiman aauwawase ldnnmsnadeunuuIsanz lamstmeiniluduiinaudauya
g’/ Y] X o a o’g'.: da/ I~
yoendouad Ilihnds Feaunsaihmnndmeininuaiidemiluicsauya lasszun
9 9 9 a J v 1 o EY ) ]
yoandonladlihla uaznavesmsilimesasnangnminldlunmsmurunminisguan
usaou I lunsdenilad v 16
Aa a I [ 1 o w 1 o w
Uszansnmmveandontlad Winilusasiaruveamad liihdusonaadide il
Y 9 X 1 I a a v ] I a 9 9 9]
At Fene2udludszans muwaniznaimile ua luanuiuaswdvioulaq T

S d‘ U g’/ a a
avogluszuuIvihmasa 24 2 Tue Feliidvewnawunerdosare aaiu Uszaniaim

I a a o & I @ 1 @ 1 o
Fudlutlszansmuaaoaiugailusaiduweandanu Iihdueenaonaaau Tnihd




181

J ~ 14
galszasnmsisau;

gmlszasnmlyl

aAav

Y
L NUNNSNae

Y YA

e ldFoulinnud anudhlamsnageundoutasliihuazdsz@niam

G

yoardoutlas i
2. MUy de
e lidBeulivinuz lumsnageumifoudadlWiluasmanlseansam
yosrdoutlaslwih
¢ a a
ga)szasnBangfnssu
A~ -
ieisouaunieiiudy i euainsn

Y4

]

=9

Y a
1. MUNND

8

1.1 Uan ‘ﬁﬂﬁi’lﬂﬁﬂ‘lll!f].l‘ll?lﬂﬂilﬂﬂulﬁ}

o

12 funusmnsiiimesnnmsnadeunuuiesila’la
1.3 funummsimes nnmsnadoutuueasan 1a
Y ax o F2
1.4 Timquadtmsnadounuulasanla
J ) [ J (%

1.5 Uszgndrevsauyadmsumanadoulumsmimsguamsaau luihla
1.6 obietiemsnuamsau i 1d

a J 3 Ia 4
1.7 osvnenlesisudouiinauguosoulas i 18

Ay a A & U

1.8 vonIsmMsrszantmwamznamilala

a 4 A a A v a1 9 1 Aa A ] Y
1.9 Inzvmgnilszansmmaaeaiulianiosninlszantmmmmznamilla
k4 o Ay

2. Muinyzide
2.1 Ugiiamsnadeunuuesila’ld
22 Ufiiamsnadeunu9Taala
2.3 Ugiiams@surevsauyavesndontad lfhonmanadonld
14 a AaAv
3. Mudaiide
3.1 Uiy MUY N13A3IA0IIA1
v Aa T O o o < { o

3.2 HinnwSuAsrey uuzeanupiuinaulidusmunaridimus

= v o JAa A o A Y a 3 R o @
3.3 Hwypedunusng Ianuaninfeoniuanuaamudanunaziu

k) Aa aAa
ﬂmuamaaﬂclummmmzmmmmsms




182

=] = 9 = A wa A A aAd 9 I
34 ﬁi%'ﬂ‘L!ﬂﬂ\ifﬂﬁlﬁfJu‘V]"N@"IuVIE]H@]LLﬁ%‘]JQTJ@ UANUAATITUTINAITA

nazih liszgndldlumslszneuerdw

A
ATIRT AR E
7.1 mnadeuntoudasluih
7.2 mymuguussan Iih lundewlas Wil

7.3 Uszansmmveansouilas Wi




183

s

fonIsuMsBaUMIATDUMUNNE Y

a Y
naNIINAJHaDU

=)

RRRFA BT,

U G

¥ Y v
VUINIYN (DU 2 AT IHNTIVATIAL 15 UIN)
o 4
1. w3eouae tazena1slsznoumsaou
I unTeana v 1 vuqen 7
Foamanaaounsouilasldih
nazlszansammusandouaalulih
Y YA 1 o ~ 9
2. WdiFousenuasnnuiseuios
Y =
YDIH DT U
I = Aa o
3. asaNutusEguaze
A 1 F=]
3.1 ATINATOIUAINIOUVDIFIT B

Y YA Y Y
3.2 TR ewdsoulvias s

v Y Y
VU (U 2 159 11AT98L 20 WIN)
Y Y o [ ~ ] ~
4. TRF U MUNATOUNOUE BUNUIEN 7
o = 9 1 ~
5. vonyallszavAnsizeng vuen 7
6. ﬁummf‘fuéﬁamﬁmﬁ'umimﬁau
nifouilad I wazlsz@nsam

I o
voandoulad Wi Wlumsiiwing

U

=
NI

v Y Y
VUM (AU 2 ATI ATIAL 60 UIN)
Y YA =~ 4"

7. MG euAnuemMNnenaIlszney
MITOU WUIET 7 599N INAdOL
whouas lWihuagdszd@nsam
vosrteulas Tvih agdaonlimuuzii

a a Y J
wazoineaIylianyysal
[ <]
8. IS ousnomuazaeulszauilym
Y 9 9 <
9. Tririsounazagaouagillszau

10. poutlsziduilaym

1. wgudiEeulIsuaseana Wi 1
e 7 Goamanaaeundouiaslih

wazlszansnmvsantiouasluih
[} v o Y =) Y I3 = )=} 9
2. FrenudaneFeuliitusstsuoudos

< = a o
3. A5t uszilouuaz iy
1 9 = =) 9
3.1 LWNﬂTfﬂTTQﬂi%L‘UfJ‘U FNINLTEUI DY

Y A Y
3.2 Lﬂl%ﬁﬂuiﬁﬁi\‘ll’m"l

Y o 1 = ' A
4. @Liﬂumgmumﬁauﬂamiﬂuwma‘w 7

[ J = 1 A
5. iﬂﬂi?ﬂ%ﬁﬂﬂi%ﬁ\?ﬂﬂ1iﬁ&lu§ UuwWNn 7

[

6. qunmnnuagRTounaziuiinaszd Ay

9

9
7. @nuuazyiianuenladisvinnenais
1lsznoumsaou UeN 7
GFeamanadourvoutlaslnih

uazilszansnmaosvdoutaslulih

(%

Wengdaeuetvneuazvatiuiinanszdinny
Y o <
8. {iseudnomlszaulym
=2 o

renudgliaziiunnasedingy

9

9

'
A o 9 o

IS Y o =
NIRIGN ﬂiﬁ"])’ﬂﬂ”lll UaZIAUUND

£2Q

10.




184

s

fonIsuMsBaUMIATDUMUNNE Y

a Y a Y A
nanssuAjHaou RRNERFTAIRE]Y
Tuagduazdssiiuna (agiuaziseiiv2
Vv Vv
As9 aguazilssiiunsaag 25 W)
Vv
1. agAdouAtednoazionuensie | 11. aeumnimazsatiuiinaiszdiny
Y YA a oA % Ay a oA =1
12. wounmenuIvgGsuiiauena 12. Sunaunundedliauenaizeu
a4 o & o &
FEUAIL Al
Y YA o = o 1 A o < @ ' ~
12.1 Wdiseuwhuuunanioen 7 12.1 wvudnianuen 7
Y Yt = oA ~ =
12.2 THATEUNUNIUINIToUNUIEN 7 12.2 NUNIUUNFTEUTUIN 7
Y I = & 4 o = & A o A A~
12.3 WG ey Ay e ngIN 12.3 ANH UM UNINVIG 0INVL T oY
1 v Y g 1
iFeenaziFoulunive i Tupseaell
Y YA o [ =3 Y o [ =) 9 [l ~
13. IMAGsUIMIUINATOUHAINTTEU] 13. MUUUNAADUNAINIITEUF HUIeN 7
4
MU 7
Y ¥ 13 Y a o Y a < A A
14. IMAGsuMANUaz0IAR DT 14, MANUAL0IANDAUTIU 1NUIATIND
< A4 A o a 4 a o
NUIAT0URRNTAIMIITON LazouTY ginsaimsizen uazsulanseusy
9
AUTIIN I3953T AWTITY VIUTITN AIWANUAT Y
4
NUNNB UMY

1. vwuudnianiiien 7 Geamanaaountoutlad Iiwazdseansnm
voavsoulad i

naamsaounsen 14 lihuuudnva@suasy 4o 1-4

aflpe  ofNlee

9 A Y o =2 o A ) A 9
NONNITEDUAITIN 15 Glﬁmzmmlﬂﬂmﬂmumu UD 5 Uazuuutaanaay 10 U9

=1

Y Yt X A v = v Y o &K A A A
2. ﬂlngﬁﬂumumum@mm fJ‘LllﬂL!ﬁ'Jllﬁzﬁﬂ‘]ﬂ']ﬂUﬂ'NLﬂfJ’Jﬂ‘]_ILu@ﬁﬂUﬁf’J\WIﬁ]%!’ifJu

Tunsado 'l




185

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

=)

RURRFA BT,

U G

v 9 b4
VUIATYN (NAAD 2 AT Lﬁdﬁt’luﬂﬁx‘laz 15 m‘ﬁ)
= A C4 A
1. wsenude ginsaimnaasaluaum 14-15
Y YA 1 o ~ 9
2. 1‘”Z\l‘ljElu"]ﬂflﬂuﬁi']ﬁ]ﬂ’ﬂllﬁﬂﬂiﬂﬂ
A @
maaﬁ@uazqﬂﬂimmwﬂam
3 = a o
3. a5 uszteuaz e
A J F=]
3.1 ATIUATDOUUAINTYUDINLTY

Y YA Y A Aa oA Y
3.2 Tz ewFouliams Inasanm

v Y Y
YU (NAA4 2 A5 11AT9aL 20 WIN)
o Ad' r'd
4. uuzihdenazglnisinsnaaey
Ad' 4 4 a
rolunu gaszasn nasimslssiliuna
9 a a oA A
5. agnaoumsaliamsawluanum 14-15
v YA = [ o
6. AUNUINUAITIUALINUNIYE NS

Ugiianmsnaaesnnluanui 14-15

v 9 v

THAMS (NAav3 2 ATI NARDINTIAY

=

120 11#)

7. WG oulfiamsnaaesluaiui 14-15
azpaouliiuugih IS
HAZAIURN

5 ]
8. Risoudnnmmazaoulszduilam
9. 1diSourenuasyl uazagdaouayl

10. poutlsziduilaym

~ o A wa ~
1 wsendlgiamsluaun 14-15
2. 1917 UATIINNITOUS 08V TE
t4
nazgilnsaiminaass
< ~ a o
3. asnvnnuiussidisuuaz 1
1 9 = =) 9
3.1 ugamelngnsziey g niseusos

Y A a oa Y
3.2 LﬂﬂliﬂuﬂgﬂﬂﬂWﬂﬁ@NL’mW

[} o o d’ 4

4. sulasuuzihasuazglnsainianaasy
A P P a
Folunu gailseasn nusimslseiiuma
Y [ a ~

5. Aisgudunamsmsaanuluaun 14-15

o Y : [ o
6. ﬁumumum@ﬁamﬁﬂmuwﬂm

[

mylfuamsuaziuninenszdidny

9

7. giowliamanaacsawluaui 14-15

Y o <3
8. disaudnomszdauilyn

[

9. Frenuagduaziuinmsedinny

9

YN o A Y o

10, Andaveasdelisnay uazaatiuin

Y




186

U

DANITUMSTUUMTTOUNNHE N

a Y
nANIINAJHADU

)}

NANITTUAL

o

84U

eDe

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MInaaed 2 139 agluazilszliuasaag 25
19N)
9 Z‘, Y o ] o a
11. AgRAOUAITDRENDINIAZFIIA DALY
Y YA a oA
12. sourmenundizeuliauenal
o o2
iTouaall

Y YA =
12.1 “lﬁ@Lsaumﬂuwamimaaﬂmm

=1

N 14-15

Y YA

12.2 WdEsunun v luau 14-15

QU

Y 9

=2 dy = o A
12.3 IHAGsUANE UL HUNBINVITOY

U

v v v
pazFeululuanun 16 ase

Y 9

13. MG ewhanuazeatostfianms

U

< A oA %
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬂﬂﬁ@Q LUagauUIy

AMBIIN VIUTITN

11.

[

aoUMDIULazINTUNNENTY A

o

[

A v a oA ~
12. 5°ummqm‘vmmﬂamuam’mmau

13.

De
=he

12.1 Weus1eunsnaasd luau
~
1 14-15
12.2 nunuluaun 14-15
Y A
12.3 ANYUUBHUNEINVITDINIE
H Y
Foululuaun 16 asaae 1l
manuazeateslfianms
< d’ A 4 =1 Y]
nunseINegUnsaimsiFou tazsuila

NITBVIUWUTITY TYTITY

Q1‘Hﬁ3~lﬂﬂ°ﬂ3~l1ﬂ°ﬂ%®ﬁ‘%ﬂiiu

Y Y & ~
1. WdGoununwiem luaun 14-15

Y Y = ) Y A o A A A FA] = A £
2. WdFsuanauadufenuGoanazizouluaseaeli Tuluf 16 Goamsman

nifoutlaluih




187

A ~
AOMIIIYUNITTOU
d‘ Q' a d
AOAINNN
1. tenanslszneumsasu 1 uaTena 1 1 e 7

2. LlﬂﬂﬂﬂﬁﬂﬁWﬂWﬂ’Jﬂﬁ 7 lwenasisenoumsaou i"lﬂa‘]f'llﬂéﬂﬁﬂﬁ%/‘l%'] 1

1 = 1 A a A Y
3. HUUNATDUNDULTYUHUIYN 7 Glmf)ﬂﬁﬁﬂﬁzﬂ@ﬂﬂ”liﬁ’f)u 'i”lfJ’J‘]ﬂLﬂﬁfNﬂalh/‘IT\h

1

o A oA a A Y
4. BUUNATDUNAITIUUIIN 7 1“1@ﬂﬁ15ﬂ5$ﬂ@“ﬂ1§ﬁ@u i183%1lﬂ56ﬂﬂall1/\|1/\h 1

d' o
aolannini
a 4 A J o o A A J .
1. ADUNUNDT Lﬂi@\iﬂ1ﬂiﬂﬁli}ﬂm@§ﬁ'1°ﬂiﬂ!ﬁu'ﬁ]ﬁﬂﬂiglﬂﬂﬁ@ﬁqaﬂ Power Point
Presentation
= gy A a Y
2. LLWﬁ\?LiEJ‘L!;iLWlILGI?J%Wﬂ’H’E]\“IleJ@

= 9 A a a =]
3. UAAUTYUIINUANINBUINDTLUA

deuazgunsailfiams
1. nitoutlaa 1ih 1 tler Wim 300VA 220/110-110 V
Ia J
2. Thaninos
3. upuiles
v JIa 4
4. 9A1IN03

5. RLC H9o3

4 a
IRNGEAFGRANGE
lwowy Huna. (2550). tneenaldih 1. ngamna: aunavduasumaluTad (Ino-gafu).
w5IA voua U (2556). naeuadlwth. ngunwa: Saulsnimsiun.,

s £ y o g s
WUIIN BIIONT. (2529). m’%mam‘lﬂ%\lmazwﬁmgﬂm. NIIUNN: gllumwmﬁ.

3

19Aa NBIAIATIY. (2541). niseudadlnih. NFUNNA: FANMINUN.

duWus mayma. (2530). in3eenaliih 1 1da 1. ngunna: goniumalulagnszoemna
UATTES

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.




188

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery.
New York: McGraw-Hill.

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and

Company.




189

U

UNNHAINTATOU

Y U = Y
Nﬁﬂ1§1‘ﬁllwuﬂ1§i}ﬂﬂ1iliﬂu§




190

= Y ] c;
HuUAnYiariLIeN 7

3 = o v ~ ° ' &
Fusuudniasedauuumeuney 3noumua 1il
1. 999FV18ITMINATOVUDVINTAIA
2. 9993 U18ITNMITNATDULULIITAA
3. wan lannmInageuuuUNITAlaLaEMINATULUVINTaAT 0819 151114
Y v 9 A o '
4. AMINagsunuVTaaveInteulad Wi 1 ma nisasaiunisulaves

a a

I 1 a I
wioutauiu 8 Manudumuvesvaadalgugivazndegiiilu 085 Q uaz 0.012 Q

Q U

a a

o w 1A 4 a I . . o W
ANy L!a$ﬂ’lillﬂﬂllg’]ucﬁ(’u@Qm@ajﬂﬂiuﬂuullagﬂﬁﬂﬂulﬂu j4.8 Q uay 70.07 Q auaiay

Q U

a [

wannamausan lihinelivaaladguad i ldinanszualiihdalsivaaia

Y

a

nAogiiiiu 150 A
5. 2amIamMIwesMnmInageunoulaslwi 1 e 3,000/400v wiow
Eﬁaufm5ﬁugaﬂ1ﬂn1ﬁm@ﬁamﬁaﬁwamﬁmﬁamﬂuﬁaﬁ
nade UL Ale: [areesnadins s i
Fammeduseau liihgeld 3000V 054 s00w
NATOUUUI9TAA: aAeasnIeaunseau uihgs
SammagsasuWihdld 11 v 100A  so0w
6. wioutasllih 1 e filedidudvesnisgaydsluvaaraneasiifidauas
wesiFudveSuenuausnidadiu 1.7 % uaz 3.8 % awdidu ssdnmvinles Sudmsaua
usas i TaerlszananiiosnsTvan
A. dalsznoumaatiu 1
v. M1lszaeumad 0.8 Amaa
A. M1lszaeumas 0.8 1mth
7. winnanesiFudmaauawssdu lwihlasdszinamsenlesidudusadu luih
anaseuneutasIihiontouas lWiheeTnan 400 kva fisailszneumds 0.8 dmda
Tagsmualinlefifudvesnrudumuiiu 2.5 % waznlediFudve Suenuaudiilu 5 % A

Y]

wnnvenfeuilasliih 500 kva
A o ! ]
8. ndouasTvldh 1 e Wina 100 KvA Imsmgapdelunnumanuazmsgapdely
] 4 1 S Aaw a A 4
yaaraneuaed ey 2.5 KW illondoudad lifhoeTrnaaauing asnlsz@nnwile

nitouaslnihare Tvaa 65KVA Ndlsznoufigd 0.8 a1maq



191

[

9. Mmanaaounioutlasldih 1 ma Wie 30 kVA 3,000/110 V Inamsnaasuaail

nagauLUVNTA: larasneduusadu e

Fammedmuseau liihgeld 3000v 054 350w
NATOULUIDTAA: dA9asNIeAunseau Tuihgs
Fammedmusesauliihdld 15 v 10A s00w

PWATUIUN

a A A 1< A o

n. Uszansnwions Tvaadunna Na11seneumad 0.8 A11aq

v ]
KX Aav A

A a A 1 Y] o w
v. Uszansamwiiene Ivannsanna Nadseneumaaiiu 1
o w 9 4 Y 9| a a

a. Masmuesnienouadlwihiidszaninmgaga

) a a [ 9 9] o ] Y a o
10. wWmuulszaninmaaoaiuvesndoudlad ihszuusmie 1 Wina
A A = < = A 1 S aov g

500 kVA numMsgadslunnumanuazmsgy@sluvaalanosuaaiedig Inaaaunnaily

1 ' Y
3.5 kW 1ag 4.5 kW audiau aalu 24 2704 imsae Tvaaaail

Snunulag wrinrasinandunladne Fatsenauniad
6 400 0.80
10 300 0.75
4 100 0.80
4 0 0.00




192

= £% v c;
maguuvrnriariven 7

Y91  @ou minadouuuuastlatonlunadeunisduusean luihdunsizezldan

nszua i lnaga (ienmseuamenines Idazidea) osnnnszua Tuilhwswafudy
1 Y

useeu i Avaadain vazilareesnissunsanliihige waninmsnadenas lasn

(2

o {1 o JIda 7 I ' <

maq lihnem Idnniadimesiummsgaydelunnuman

Yo 2 mow Aoviinisian1nie luilhmesdunseaulfhgededinszua Wi Tnasnoudied

ndswndunuauiave s sau Irih udrdarsesmedunsean liihd maainmsnaaeu

1 o W {1 o Jda J I 1

vz lammaslWihieu ldnniadimesilummsgadeluvaaranewna

v v S ' = <3 Y o

W03 Aou WA lnnnmsnadounuwstavennansumMMsgyde Tuunuranudl §insu

' a 4 9 ~ 2 = < ~ Jd o v <

AMWIIVRDIANVAUMUWNIVIABIVDIN T FYFS TULNURANIAZTUONUA NS IUNIKAN

ludnuagasvuiusuuazvuuiurasnioussan i aaunisnaaeunuulesda

J Y 1 a Ia 4

wenMNNsIUMMsgdsluvaalanewadl SinswamislneSouiiuaugauyavoq
Y g ¥ o A y a 29 ¥ 1Y oA oy Y £ g v

wdoudad Il nazie Teudromisiiimes 1duregdu@eanuauladuniianaz 14

2vsauyavesrdenasIrihlaeszunm

Yo 4 mawseau Iihaneldvaadalyugil ivhldinanszua lWihdarsesfuaaranaoni

I

Wy 150 A

a

9 1 a 4 9
fﬂfJﬂ”IW”ISHJL@]i’)SHl‘IJ‘VINﬂ”IuﬂJﬂﬁ’Jﬂ‘ﬂf@ﬂﬂll

QU

AN R, = 0.85+(8%x0.012)
= 1618 Q
X, = 4.8+ (8% xj0.07)
= j9.28 Q
Z,, = 1.618+9.28 Q
Isc = %
= 1875 A

a

w2 Idvunaussau Iihdansesnnelivaaial gugil

Y

V., = Isc Z;

SC



18.75(1.618 +j9.28)

176.40
Y0 5 manwes nnmMInadeurdoudad v 1 wa

2 o
m

[e))

500
3,000 x 0.5

0.33

cosO,

Lre 0.5 x0.33

= 0.17

I = 05 xsin (cos‘10.33)

0.47

R = Yo
Ithe
3,000

0.17
17,647.06

I
¢
3,000
0.47

16382.98

' a 4 v
ATWITINADIIINNITNATDULLUVINITAA

S
o)

Zoy,

[
2]
o

oy P
S|=

I
o
S
(9]

193

ol

AU

12001



194

= /0.1 12-0.05>

= j0.098 9

_ 2
Ry = 2 Ry,

= 2.81 Q Moy
1Xo1 = A X

= j5.51 Q R}

1o 6 wesFusmsquawssdu liih Taelszana diendfoumlas IWihseTnaaiidlszney

1090 ) AU

Do

o
m

)

n. mlsznoumduiiu 1

1N % VR

Vcos0 = V,sinO
= (1.7x 1)+ (3.8 x 0)

= 1.7 % 9131

¥. 91132 noUME 0.8 A 1Mad
0 % VR = V,cos0 + V,sinO
= (1.7 x0.8) + (3.8 X 0.6)

= 3.64 % fnoU

A. #1132noumas 0.8 Wi
0 % VR = Vicos0 — V,sin®
= (1.7x0.8) — (3.8 x0.6)
= —-0.92 % Mol
4o 7 nlodFudmanuamseiu Wi lasszana
589 ndfoulaslWihiioTnan 400 kVA 91disa 500 kvA sfumineanuii 1o Tvnand
400/500 Yo4iifA WinYesas 80 YosinA Aty
fisnlszneumas 0.8 dmda 9z ld

% VR = VicosO + V,sinO

(0.8x2.5%x0.8)+ (0.8 x5x%0.6)

4 % 9131



195

Aad o
M
P
n _ 0
P+ Wit Wy
65%0.8
- x 100
(65%0.8) +[2.5+(0.65% x 2.5)]
= 93.60 % Moy
W0 9 MIvlszanInmuazididiuoon
AadA o
M
n. Uszansmmietie Tnaadunnanailszneumad 0.8 §1maq
p
n _ 0
P+ W4 Wey
30%0.8 100
X
(30x0.8)+(0.35+0.50)]
= 96.58 % favy
¥, Uszansmniions Inaanssnnanaalsenoumsaiiu 1
P
n _ 0
P+ Wit Wy
15
= x 100
15 +[0.35+(0.5% x 0.5)]
= 96.93 % Moy

W9 10 MIMlszaNTNNAaa U

3571 Aamandsnu lihnmsmaueesndoutlad IniheuSeu lun Tandmvua

m3gadelusnuman = 35 KW
msgaydoluvaalanowauduiiie = 4.5 KW
migasluynalAneag 0.8 YoINnA

= 0.8"x45

= 2.88 KwW
migaasluynaianednas 0.25 ¥oanna

= 025 x45

= 0.28 Kw



waanu Iihdesnlu 154

=

wasn Wihaadelunnumanlu 1 5u

LT

=

196

(400 x 6) + (300 x 10) + (100 x4)

5,800 KW-h
3.5x 24
84 KW-h

wasnu e deluvaaltanosuaalu 1 u

u 9

all-day eff

(4.5 x 6)+(2.88 x10) +(0.28 x4)
56.92 KW-h
P xh
(8]
Poxh + WiX24+ Weuxh

5,300
X
5,300 +84+56.92

100

97.62 % favy



197

HUUNATIUNOUISHY YN 7

599 MmanaaeundauasInihmazidszansmnvesrdonlaslvih

o dq’ A o d' Y d' = Yy a
MBI IUADNAADUNYNADINGTALNUIVUDIAY

1. Fmsnaseunuueasdlai laegials 2 (Obj. 1)

n. faAnmamuuaalnlguginazilalsasauvaainnaogi

¥, Janmuamuuaaianasgiitaziaicsauaalnlgugi

a. Janmamunseau Iihgauaziarsesarus s luihd

1 dammumunssau Ilihdwaziareesarussau laihga

9. 90 n uag A gn

a 1 1 9 = 9 = =

2. Manadouuuusa a1l 250 VI A uaz 80 W ammnusumuiieuifio

= [~ ' .
yoamsgadelunnumaniumils 2 (ob;. 2)

. 80 Q
4. 250 Q
f. 264 Q
3. 781 Q
9. 880 Q

@ ' J A1 a A 4
3. MINATDULLUUNITAA 011!?]1“1@91} 20V 12 A llag 100 W umauwuﬂuc}muyammwﬁ}mﬂm

Tihaduilumils 2 (obj. 3)

n.0.17 Q
v.0.42 Q
f. 0.69 Q
1. 1.51 Q
2. 1.67 Q

9 < A9 o o w o .
4. Vo lalluianaNABIaA 19T TUNINATOULULINITAR 2 (Obj. 4)
Y 9 1 =
f. aeamanszua Wi Ivasdrafisanevaznaaow
A o 1 ) v &
v. eanuazainlumstaaima luihauladunile
Y 1 a 4 Y Y g‘/ o
. AININIIVAINT N3 VoIrTouad I
9
4. ﬁ'mmimmﬂ”|ﬂ1sqﬂujgﬁﬂiumﬂaa@wqugﬂqwq 2 YAa7A

9. 90 A 1Az 4 QN



198

5. avsauyannmsnadouuIsamiumsmsauamsau i ldedials 2 ob;. 5)

o 9| d' g}/ a a d’ = 1 a J
f. ﬁ'lﬂWﬂL!ﬁ\iﬂuul‘V‘l‘V‘hﬂéll’Jéllﬂa’JWV]GI‘t’JﬂiJLiJ’E]iJﬂ'lﬁﬂTt’JTWaﬂ%uﬂﬂN il

U

U a A

9
. mnusaau Tlfhanaseuduiinaudauyavesnifoutas il

9 ¥ o

a. maussau fhanaioiuenuaudauyavesndouas Triiai
9

v o

1. manusau lfhanaseuanudumuauyavesndondas Irihnseds

[

') v
9. mmnwaaeueansaau Tiihnvavessaadayasgiinuussan Iihivaaaigugi

6. v0laosuremanuassau i 1dgndes 2 (Obj. 6)

A

v 9
[ [

n. $ovazvoussau IWfhninvaaladgugiifeunuussau lihndrvaaleanaogi

e

a

v. §ovazvoassiu Iifhnrveadanasgliiiennuussiu llihndeTdudendaqluih

q

a. Yovazavasiau Inihanaieulundouilad I unsusuusedu lihnaeld

nifoutlas i

1. Yeazanausau Infhanasounnudumuvesnioutlad I susuusadu 1dih
nnelinioudasnii
Fosazauvaussau lihanasousuenuauguosndondad Wi euduusegu Wi

nneliniloudasnii

J 3 Ia 4 =y I 1
7. WlesiFudouiiuaugudoutasidnvuziiluediels 2 (Obi. 7)

=S 1 =

< o @ J Y
f. Lﬂuaﬂymx U\?U@ﬂi‘l\uﬁ\‘]@uhlw%}\hﬁﬂﬂi@ﬂﬂﬂ}ﬂllﬂﬁﬂﬂﬂﬁj

I 1% a = o 9 1 a A Y FY &
v. Hludpyaznuwendaseau lWihanaseuduinaugain lagiunila
I o 9 a A o =1 o A S Ao
. uanyazIogazuodunuans 1un1Iz1a 9 MeuAuN1ILNIe THaaAuNng
I [ 9 a A 4 Y Y = v a A 4
1 udnyazdesazduiinausveaniiouilad I unesusuduivauguos Tvan
2. 90 A uaz 9 9n
8. MmImszaniammmznamiavesrsoutlaa i 1dee19'ls 2 (0bj. 8)

a 9 Y 1

f. ‘Iri”lmﬂ’é}/@l51??’31!61]ﬂﬁﬁ1531W%1ﬂiQﬂ1uL%1@ﬂﬁ1531W%1%§Qﬁ1u@@ﬂ

a 9 1

v, ¥inoaaIuveImad Inihasesduesnaomas Inihesedrian
. noaaIuvoInaany I dnudraenasanu lwihes iduesn
9 1

1. vinneaaivvedanasnu nihdueenaendsnu Inihesedridn

1. noanduvesmat lihnlsangaueendedias Ildhndsngdnd



199

9. aunqlanvhldszaninmeasaiulinniseninlsansammmiziaimila 2 (Obj. 9)

= 1 S Aw
f. Mﬂﬁm‘t’liﬂaﬂmMWﬂﬂ

(%

=\ 1 13 A
v. imMsae Tviaa lmunna

=\ = < [
a. umsgapasluunuvanaasaly 13U

= = tﬂ' %
3. umsgaasluvaalaneauaannmsiz Inaan/asunilasnasa iy

= = = 1 S aAau d
. uﬂwiqﬂgmﬂalmmamwmummmwawumﬁmﬂiwaﬂmummﬂunmmu

RALIUUNATIUNDUIS U
316991 150908 W 1 5958391 3104-2003 nUwN 7 Manaaourisoudas Wi

uazilszansmmueaniloulas Wi

1.9 2.9 3.9 4.9 5.9

6. 7.0 8. 9.0 -




200

HUUNATDUTIAITEY KN 7

1599 Managevundeuadnihazdszansmwvesndeniladlvih

o A A o A Y A ~ Y a
AV fﬂ\uaﬂﬂﬂ1ﬁﬂﬂﬂgﬂﬂ@\1ﬂq9w‘mﬁﬂlﬂlﬂt’n

1. MInaaounuL995ala 91ua1ld 250 V 1 A trag 80 W Haanudununeumes

voamsgadoluunumaniumi’ls 2 (0bj. 2)

. 80 Q
4. 250 Q
f. 264 Q
4. 781 Q
9. 880 Q

2. Fmsnaaeunuulvsdlarilaedals 2 (ob;. 1)

a

[ 1 9 a a) 9 a
f. ’mﬂmwmuﬂma’mﬂgugmgazlﬂﬂ’gwimuﬂma’mnmgu

a

v 1 Y a a F) a
Q. :mﬂmNmuﬂmm@nmﬂmmmﬂmai]im“wu@a’mﬂgugu

Y

. fﬂﬂ'mwﬁﬁuLmﬁ’u”lvd%qmazﬂmamﬁ’mgmﬁ’u”l‘vxl‘?/\hﬁ’w
1. faamed s sdu Ilhduazdanssdms adu Tufhgs
v. 90 n uag A gn
3. %’aimﬂumgwaﬁﬁ’mé’@Ni]if?m‘i"umimaammmwiﬁﬂ 2 (Obj. 4)
n. deamsnszua Wi Ivasdradisansvaiznaaeu
¥, iieanwazanlumsiamma lWihduladumiia
a. dosmanaummnimeSueansoulas e
q. ﬁ’mmimmﬂ'wﬂ”nsqﬂuu?m"l,umﬂmﬂmmmﬁa 2 UAAIN

2. 90 A uaz 9 9n
Y] 1 1 9 A1 a A o 9
4. MINATOULVUNTAA 01UATA 20 V 12 A 11az 100 W iaduiinaugauyavoridoutlag
Y
I~ 1
Trlfhsiadnilumnls 2 obj. 3)

f.0.17 Q
V.0.42 Q
f. 0.69 Q
1. 1.51 Q
9. 1.67 Q



201

5. 90 laosuremaguassau Iiih 1dgndes 2 (Obj. 6)
9 Y

n. $ovazvoussau IWfhnvvaaalgugiiieunuussau lihndrvaaieanaogi

v. Yavazvenssin lihfidrvaaaandegiieusuns wiu Iihfisre 1 dusdoutas il

a. Yovazvousasu llihanasenlunsteudasludiieniuus s Inihiisels?
nifeutlasluih

1. Fegazvoansau Ifhanaseuanudunuvesnsoutlas IWiieunuussau Ivih

felifnsdontlas W

$ovazvaausadu Mihanasensuonuaudvesndouas Irihvieuduusadu 1nlih

nnelinitoudasnii

o 1

v J [ Y Y .
6. 'J\“Ii]iﬁ'lljsljaFl]'lﬂﬂ'li‘l/]@ﬁ@‘]JL!,‘]J‘]J’Ni]ﬁa@1u'lllTﬂ1ﬂ1ﬂ15ﬂhﬂ1llﬁﬁﬂquw1]’lﬂ@fJ'NVl,i ? (Ob_]. 5)
[ 9| ~ g).l a A A~ 1 a 1
f. Wﬁ]'lﬂl,!,ﬁ\?ﬂuhl‘il\l‘i/\hﬂ"]]'g"ll@aﬁ]ﬂ‘l/;lﬁﬂghm@uﬂWiﬁﬂﬂIﬂaﬂ%uﬂ@Wﬂ 9
=

Y
9. mmmm@u”l%l%’\hmﬂ5'a3J'a3Jw1,mucfﬁugamewﬁ'auﬂm"lﬂﬂmqm

Y
v @

a. mmnus e Tdhanasessuenuaudauyaveanioutas Inf g,

Y
9 [

1. mnnussau Tfhanaseuanudumuauyavesndou)as Inflmads

a

v 9 H
2. Wﬁ]'lﬂWﬁGﬂ\“l"lJ’E]\‘IL!ﬁN@uUlW%}‘hﬁeU’JGU’EN"Uﬂﬁ’JﬂnG]f.lﬂiJﬂULLiQﬂu1W%1ﬁﬂlﬂalﬂﬂ§MﬂN

u U

7. msmszansammmiznaviiavesrsieutlas Inihsi 1dee19'ls 2 (Obj. 8)

a 9 Y 1

. aneasaIuveImad IMihassmudidemas Iihassdueon

v, ¥inoaaIuveImad Inihasesduesnaomas Inihesedrian

. 1noaaIuveInaany Iihdnudaenasanu lWihasiduesn

1. vinneaaivveanasnu nihdueendendanu Inihesedrian

1. nsasiaauvesias lihndsngmuesnasmias lWihidsingaud
S 3 Ia o [Y] I~ 1

8. osiudouiiuaudrsioutlastisnyuziiuedels 2 (0bj. 7)

o A = o Y ' v Y o

A Wuanvaznuswennusidu Iiihanaseunilonainida
3 o A = ) Y ' A a S Y Y} &

v, Wudnyaznusvendansiau Iihanasouduiivaugaiuladuniia
I [ 9 a A o =1 o A S Av

a. Wusnyaziosazvoduiiuaud luazla o Meudunznae Inaaduiing
I o 9 a A o 9 9| =1 vy a A o

1 Wudnuazdesazduinausvosioudad Iiisususuiuauguss lvian

2. "IQJIEJ A LUAZ 3 N



202

9. aunqlanvhldszaninmeasaiulinniseninlsansammmiziaimila 2 (Obj. 9)

= 1 S Aw
f. Mﬂﬁm‘t’liﬁaﬂmMWﬂﬂ

(%

=\ 1 13 A
v. imMsae Tviaa lmunna

=\ = < [
a. umsgapasluunuvanaasaly 13U

= =S d' %
. umsgaasluvaalaneaaannmsi Ivaalasuuilasnaon iy

= = = 1 S aAau d
. uﬂwiqﬂgmﬂclmmamwmummmwawumﬁmsﬂwammmmﬂunmmu

NAULINATO VRIS
5197%1 1a309na WH 1 398391 3104-2003 nuen 7 minaaounouasliih

wazlszansmmueantonilad Wi

1.3 2.3 3.9 4.9 5.9

6.9 7.9 8. N 9.1 -




suuilszdivwamsfianunayana/siengy

luaui 14 509 manaaeundeudadiwihuvuiesila

203

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁ@\iﬂiﬂﬂ v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

luaudi 15 509 Mmanaaeundeuladiwihuvuisesan

204

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYW/MIAOU ASIN 14 (MToUNUIT 7 ASIN 1 511U 5 52 109)

205

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

MneDe U sIsnluszau




puDUsIUAMEIIN 9385ITNIAZTUNANGANI TNV AT

MIEYWMIADU ASIN 15 (MIdouUnUIT 7 AS97 2 S 5 T2 109)

206

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NI1TATIADLIA

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




Y

BHUMSIAMSITEUS

U

Hied s Mmanenveutladlwih 1 wla uaz 3 wla




208

w = Y ' v
BHUMITIAN IITEUT - g
¥a5189%1 1a309na lWih 1 39831 3104-2003 UG ERL] 16-18
yorivay manevdouadlwih 1 ma vaz 3 la | Srumu 15

4
L

y A
IUDIHOTI

g ) 9
8.1 M3maneuad Wi
8.2 masovdoulad v 1 mler nuvvuu
8.3 masondoutad v 1 e nuusnTula

8.4 masondoulas vl 3 e

U

GAREA A LA

v

odosnsaordoutlad Ifhauudunienenitoudas il 1 wla 3 @2 sl
1 v Y ]
nitoudad Wi 3 ma sudluedratanzdesmanvesniiondas Iinouaue eawy

9 a Y ] I Aas Y ad g
ﬂﬂ@]@\ﬂl@\‘]Wﬁﬂ'N"]JENﬂ53!Lahlv\lwula3ﬁu'lﬂllﬂlwaﬂ IﬂEJ‘VI')‘ﬁﬂ’lﬁﬂ’lﬂlﬂﬂﬂ\iﬂ’lﬁﬂ’lﬂ]?ﬂ’l\iﬂ?ﬂ

U

) ' < g D) Y o & dyy
LATSNITUIVININAL '0EJ'NUlﬁfW]'lllﬂ’liﬂ’]ﬂ]ﬂﬂl@\ﬂ’imﬂllﬂa\‘lUlV\IV\I’W]'JiﬂG]'JWHQﬁ’HJ’]ﬁﬂW’WJ'Jul@

Y Y
A o

1 { Y o a
MINNUINUASNNAY Iﬂﬂﬂﬂlﬂﬁ@jﬂﬁﬁ]ﬂﬂ\‘llﬂﬁﬁ]umh

[ Y
Woautiumsmavesnsoulas luihudrdrdesnsrimdontlas T 1 wla 2 1

S v oA A o w

Mvusugourin1d lunsainviaudlad i uiesd@edtisiae imesnws lunisse Tvaa
Y v Y Y
aariu msvunundauad I ldnnamas Iy uauseau ldiuniay venanil
[ @ @ o v 3 o =
lunuuegdsansdsuszaunsaau Iihmateszaunaiusniihmdoudad Iiihvafen
nsentouilad IihdaTuitunldaevausinnudsinsainan'ld
Y 9 P 9 o ) Y, o A ?
HdoamslsanuszunIvii 3 ma mreansavivdeulas 1 1 wla 3 é1 Anan
1 [ 1) I <
Mudnnaesrmsudlunitoutad i 3 ma Wuuvvaai-aas wan-waa aa1s-waad

4 ] ) Y ' I Y
PaN1-aAg LLEI%T’E)LW‘L!L@EIG]”I fﬂ?ii‘llﬂﬁmﬂi‘ﬁﬁﬂ 3l hlﬂ@ﬂﬂ’)fl




209

d =) Y
nlszaanmsiteu;
gmlszasnmlyl
Y aAay
1. Munnide
e lidiseudinnud anudrlemsaenifenlas il 1 wla wag 3 wla
2. Muiinyzide

Y =

oIRGB eulinyz lumsaendoutadluih 1 e uaz 3 wla
¢ a a
ga)szasnBangfinssu

A a v A Y ya
LUDLTIUIVN UITULIATD @jlﬁﬂuﬁ’]ﬂ’]ﬁﬂ

Y4

Y aa
1. UNNENae

Y
an % 9

1.1 wuedsmswangdentdas lilmenon 18
axt ) by v
1.2 wuedsmsmangdontlasIflmeay1d
o 4 1 9 9| an v
1.3 vonuanmnusimsaovinunsoulasliihgaunala
1.4 e5iewavesmaavviurdouas ihnsdisasidumseanTiih
pnu 1@
1.5 venidou lumsdszndanowaslundondadluih 1 wa nuusaTudala
1.6 Uszgnd ldnsdoutladluih 1 wla nuusa Twialuszuy lwihld
1.7 agilyamuvesmsaevsiouas il 3 wle vuuaams-amila
1.8 agiyaauvesmsaoviioulaslvlih 3 wle nuueanmam1a
1.9 szyaun ihidealdudemlaslih 3 wle vuumam-aas 18
1.10 Idmgramsteiias lihwesndeudas il 3 wla wuuTomuaan1d
Y o Ay
2. Muinyzide
Y
2.1 dguiamsmanveu)asInihld
2.2 UgiiamsvuuwdeuasInihld
2.3 Ugiiamsnadeundoutadlnih 1 wla nuudaTuiald
2.4 UgiamsaentfoulasTvldh 3 mle'ld
14 a AaAv
3. Mudaiide
3.1 U2y MILEINIY N1IATIaDIIAI

o A 1 @ o 0 < { o
3.2 flﬂ')’llliUW@Gb'f]U muzam/luﬂgmumﬂualﬁjmmmmna1ﬁﬂ1ﬁuﬂ




210

= v o A A v A o A & R o )
33 Nuuyﬂﬁnwu‘ﬁﬂﬂ UANUATNAAYDNITUANUAAL T UBINULAS DU
Y A A
ﬂa“iﬁﬂﬂ@@ﬂiu‘ﬂ1\‘]1/]@“?131]5]@]?”1515@1!3

= a

o X = 9 = A wa a A ] I
34 ﬁﬁg'WUﬂﬂ\jﬂ15lﬁﬂu1/]'l\1@"|u‘1/|f]yallf‘]$ﬂ§]1]@’] UANUAATITUATNHITA

nazii liszgnd 1l umsseneue@w

oy
8.1 msmavisoutadluih
8.2 msnonfertaslvih 1 wle unyvuu
8.3 msnondortaslvih 1 wle unudnTusia

8.4 mysonsoutlas vl 3 e




211

s

NONIIUMIBEUMTATDUWNT N

fonssungiaon

=)

fonIsuieu

U G

¥ Y v
VUINIYN (30U 3 AT ITINATIAL 15 UIN)
4
1. 193 8ua0 tazenaslssnoumsaou
Fruasoana liili 1 viaen 8
Foamsaeniioudas vl 1 wle
uaz 3 wla
Y YA 1 o ~ 9
2. TR suT I uaIANUTIIT Y
Y =
VDINDIITIU
I = Aa o
3. asrvanuilussiliounaz e
A 1 F=]
3.1 A3IUATOWAINIBVOIRITOU

Y YA Y Y
3.2 TR ewdsoulvas s

)

v Y )
YU (U 3 AT UIATIAL 20 ‘mﬁ)

Y Y o 1 = [ ~
4, 114@Liaumuuumﬁamauﬁﬂuwmsnn 8

s P Yy 1A
5. U@ﬂi}ﬂﬂ‘igﬁ\iﬂﬂﬁliﬂugﬁu’wﬂ 8

v YA A (Y 1 9
6. ﬁuﬂu’lﬂﬂ@!iﬂulﬂﬂﬁﬂﬂﬂ?i@@’ﬁﬂ@uﬂﬁﬁ

#h 1 wler wag 3 wla Sumsiudha

U

=
NI

v Y Y
VUM (AU 3 ATI ATIAL 60 UIN)
Y YA =~ 4"
7. MG euAnuemMNnenaIlszney
[ A A 1 9
MIAOU 11BN 8 (59INIADHNBIYAY
1u#h 1 wlar naz 3 wla agdaou
o o a a J
Idfuuzihuazesuadiuldanysel
Y 3 <]
nRissugnomazaoUlszaulaym
Y 9 <
9. IrissunazagAaeuaylilszeu

10. poutlsziduilaym

1. wssudiFsuIsuaseana i 1
nued 8 (3eamaaeniloudaslnii

1wl wag 3 e
1 v o Y = Y3 = = 9
2. regnudareviseu il usseuizeuses

< = a o
3. asnanuduszisyuaz e
] 9 = =) 9
3.1 LLﬂQﬂWﬂiﬁgﬂﬁgl‘Uﬂ‘U ANINLTYUITDY

Y A Y
3.2 L‘lﬂLifJui‘ViﬁNnﬁW

9 o J = 1 P~
4. HITEUMUDUNATDUNDUITIUN UGN 8
o J = ' ~
5. sunsgatlszasAamsiseud nien s
wazanunnaiszding

6. aunnnuagAdoutaziuiinasydnny

= o 9 dy

7. Anpuazinanu luiieinnendls
Useneumsaou Hideh 8 (599401560
nifeulaalndh 1 e way 3 wla
Wangdaouetiiouazaniiudin
I [ <3

8. {isouna szl

[

9. Fronuagiuaziiuinaiszdiny

o

PN o Y v o =R
10. W El\?llsll’f)ﬁﬂfffﬂclﬁ DD HASIAUUNN




212

s

NONIIUMIBEUMTATDUWNT N

fonssungiaon

)}

eDe

NANTTUAL

o

gu

¥
(Y4

TuagUuazdssiiuwa (agduazilseiiv 3

Vv Vv
As9 aguazilsziiunsaag 25 W)
Vv
1. aghdouastednoumazaienuenilsg
Y YA a oA
12. wounmenuIvgGsuiiauena
o o X
FEUAIL
Y 9 o =y @ ] ~
12.1 dissuihuuudne wioen s
Y YA A ] A
12.2 THATSUNUNIULNIGT SUNUIEN 8
Y Y = &K = o
12.3 TMAGsuAnY 1L NN
44 z
iFeenazizouluniaae i
Y 9 o o = 9
13. IMAGsUTMIUUNATOUHAINTTEU]
4
MU 8
Y 9 o Y =
14. IMAGsuMANUaz0IAR DT

< A oA o 2
LﬂULﬂi@\?N@Qﬂﬂimﬂ'ﬁﬁﬂu Lagousy

AMBIIN VIUTITN

v

11. apumautazIniunnaIsednny

)

@ A ¥ a ua =
12. ﬁmsmqmmmﬂgmuaﬂnamau

De
=he

o = o 1 d'

12.1 Muuudnva wiaen 8
~ ' ~

12.2 NMUNIUUNE sURUEN 8

= X A ~ =
12.3 @nyiloniseanaziFeu

%
Tunsaae il

13. wuunageuraIMIieus vueh s

o Y A 3 A A
14. MANNALOIANDIUTIU INUIATBIND
J = [y
gUnsaimsiseu uazsulanmsousy

9
AUDTITY ITYTITY GS]}’JEJﬂ’NiJ@QGlﬁ]

Q1Hﬁﬂlﬂﬂ?‘iu1ﬂﬁ%®ﬁ‘%ﬂiiu

4 H ]
1. 1B sununiiominine s Gosmsaondouasluih 1 wla wag 3 wla

2. Twuudnaniiien s Seamadensoutlad i 1 e way 3 wla

[Y] gJJ d’ o = v A 9J
NAIMIFAOUATIN 16 TV UANHAWsUADY U0 1-2

o Y A o = o A ) A 9
NAINTADUATIN 17-18 VIWLL‘]J‘]JPJﬂ‘HﬂLGUEJu@]ﬂU VD 3-5 LUaLUVEDNADU 10 UD

Yya =K e A a 4
3. ﬂh/i@LﬁEJUﬂﬂH'WHJ‘VI'JHLH@W']‘V]L?EJH?JTVNW?J@




213

U

NANTINMIGEUMITOUMUNDHZNE

a Y
nANIINAJHADU

=)

RURRFA BT,

U G

v 9 Y
VUIATYN (NADD 3 AT m’%aummz 15 1!']1?1)
= A C4 A
1. wsenude ginsaimnaasaluaium 16-18
Y YA 1 o ~ 9
2. 1‘”Z\l‘ljElu"]ﬂflﬂuﬁi']ﬁ]ﬂ’ﬂllﬁﬂﬂiﬂﬂ
A @
maaﬁ@uazqﬂﬂimmwﬂam
3 = a o
3. a5 uszteuaz e
A J F=]
3.1 ATIUATOUUAINTYUDINLTY

Y YA Y A Aa oA Y
3.2 Tz ewFouliams Inasanm

v Y Y
YU (NAAd 3 A5 1IATIaL 20 WIN)
o Ad' r'd
4. uuzihdenazglnisinsnaaey
Ad' 4 4 a
rolunu gaszasn nasimslssiliuna
9 a a oA A
5. agnaoumsaliamsamluanum 16-18
v YA = [ o
6. AUNUNUAITIUALINUNIYE NS

Ugiiaminaassauluanui 16-18

v 9 v

TuHAMS (NAavd 3 ATI NARDINTIAY

=

120 11#)

7. WAz owlfiamanaaesluaud 16-18
azpaouliiuugih IS
HAZAIURN

5 ]
8. Risoudnnmmazaoulszduilam
9. 1diSourenuasyl uazagdaouagl

10. poutlsziduilaym

~ o A wa ~
1 wsendlgiamsluaun 16-18
2. 1917 UATIINNITOUS 08V TE
t4
nazgilnsaiminaass
< ~ a o
3. asnvnnuiussidisuuaz 1
1 9 = =) 9
3.1 ugamelngnsziey g niseusos

Y A a oa Y
3.2 LﬂﬂliﬂuﬂgﬂﬂﬂWﬂﬁ@NL’Jiﬂ

[} o o d’ 4

4. sulasuuzihasuazglnsainianaasy
A P P a
Folunu gailseasn nuwimslseiiupa
Y [ a ~

5. Aisoudunamsmsaanuluaui 16-18

o Y : [ o
6. ﬁumumum@ﬁamﬁﬂmuwﬂm

[

mylfuamsuaziuninenszdidny

9

7. gizpuliamanaassawluaui 16-18

Y o <3
8. disaudnomszdauilyn

[

9. Frenuagduaziuinmszdinny

9

YN o A Y o

10, Andaveasdelisnay uazaatiuin

Y




214

U

DANITUMSTUUMTTOUNNHE N

a Y
nANIINAJHADU

)}

eDe

NANITTUAL

o

84U

[
(Y4

Tuagduazdssiiuwa (aguaziseiivma
Y Y
MInaaed 3 139 agluazilszliuasaag 25
19N)
9 Z‘, Y o ] o a
11. AgRAOUAITDRENDINIAZFIIA DALY
Y YA a oA
12. Mourmenu Ivdizsuliauenal
o o2
iTouaall

Y YA =
12.1 “lﬁ@Lsaumﬂuwamimaaﬂmm

=1

N 16-18

Y YA

12.2 MAGsunun v 16-18
13. G ewhanuazeatostfianms
< A oA '3
nuATeIleglnyainsnaasd Lazousy

AMUTITY ITYTIIN

[

11. apumauuazaniunnasednn

o

[

A v a oA =
12. 5°mn'511mu‘1n@1mﬂgmuaﬂnamau

De
=he

12.1 WeNT18UMsNaand 1y
=
116-18
12.2 numuluauin 16-18
13. anuazerateslfiams
< A A 4 )=} o
A3 ealegllnsaimsiTen uaz sl

NITBVIUAWUHITY TYTITY

Q]Hﬁﬂﬂﬂﬁ?ﬂﬂ‘ﬁ%ﬂﬁ%ﬂ‘iiu

Y Y L a
1. WeGoununuien luaumn 16-18

'
2. B swesoumsnagovianadugnsn1amsiounasison




215

A ~
AOMIIIYUNITTOU
d‘ Q' a d
AOAINNN
1. nasdszneumIaou T unTeena i 1 vuqen 8
2. nuudndahendaen 8 luenasisznoumsaeu s1e3vuasodna luil 1

1 = 1 A a A 9
3. LUUNATDUNDULTIUHTUIYN 8 Glmf)ﬂﬁﬁﬂi%ﬂ@ﬂﬂﬁﬁ@u ﬁ"IEJ’JG]f”ILﬂ'ifNﬂallV\h/‘h 1

v A ' ~ a A 9
4. Iunaaeuvadissunien 8 luenasilszneumsasu sedvunTeana lulih 1
d' o d
aalannail
A s A o o @ A A s .
1. aounuans nieame Tlsmamesdmsuiauodolsunnaoa’lad Power Point

Presentation

2. WSS eUSINUANINH D IEYA
Y
3

1 A A A AN~

3. UMANEF U INNANIINDUINO I LTI

d' d a wva

asuazginsanlfunms

1. nitoualaa 1ih 1 tler WAm 300VA 220/110-110 V
Ia J

2. Thagimos

3. upuilges

4. viaoa 1duu1a 100 W 220 V

1PNA391909

]
=

leany Huina. (2550). tn3eenalvliih 1. nyamwa: aunauduaiumaTulad (lne-gifu).
U5IA ouAziU (2556). nitemladlvldh. ngamna: Saulsnimsiui.

)

£ . g

UTIA 0199NT. (2529). 1309903 IWThwazndemlas. nyamwa: gludaviiad.

u9na NeEIATIN. (2541). naeuasIvih. ngaummna: sumsiu.

Fuvius Wiy, (2530). 3eanaldih 1 @ 1. ngamwa: ao1iuma TuTadnszoound

=}

FUYT.

Chapman, Stephen J. (2002). Electric Machinery and Power System Fundamentals.
Singapore: McGraw-Hill.

Chapman, Stephen J. (2005). Electric Machinery Fundamentals. Singapore: McGraw-Hill.




216

Fitzgerald, A.E., Kingsley, Charles, Umans, and Stephen, D. (2003). Electric Machinery.
New York: McGraw-Hill.

Rizzoni, Giorgio. (2009). Fundamentals of Electrical Engineering. Singapore: McGraw-Hill.

Theraja, B.L. (1984). A Text-Book of Electrical Technology. New Delhi: S. Chand and

Company.




217

U

UNNHAINTATOU

Y U = Y
Nﬁﬂ1§1‘ﬁllwuﬂ1ii}ﬂﬂ1iliﬂu§




218

i nTiaviven 8

o ) = ° ! 2
nuuiniasedouuulisunsy 1neumnINae 1l
9
1. wsesuiedsmamaangdonlas Tulih
2. Roulvvuundonasliihgaunatiodnslsthe vag lawasegielsminmsvuu

(3

3. veutad i 1 e 2 drdevinuiu Tasdai A IAdufinaud 0.5 +j3 Q uazdd

]
v [

1 1A 4 1 [ 1 { A Y
AB Uaduiinaus 0.6 + j10 Qs wmdeudaddihsuiuseTnaaiinng 100 KW Add

Usznonds 0.8 Amds ssdammds ihfidsnngweennnudoutasTiiludasd
4. witoudad il 1 wla wpuSa Tusid e Tnandicn 3 KW 115 V fidsznousids
Fh 1 dleteuseiu ihdiguaasadulgugd 230 v sssamdida i ludaus 4
YDIVADIA
5. wdfoutlad i 1 wla Tida 50 kKVA 2.400240 V iieviundediundeuilag

o Tusianalugin 8.18 waduaminnamas luihvesdendasIvih

[ ]
—>
>0

D -

Y
31 8.18 wileulas IWfhan Twiadwsuuaaus e Inlihyy
6. niioutladlih 3 e aouuy Tomiwaan tiiod1e Tvaa 3 wla uuuaugai 40 KVA
winuInnanuymas i imuzanvesndondadldihuaazaa vaziinanide
9, A 4 9 o A v o 1 A dy Aw A
uiladih 3 vl iledsuuninant wioumuIuNAAAINAINANTUIINANANADID Y

Tomuaaandunlosidud



219

7. vidtoutlad Il 1 wa 3 6 edelunitouas Wi 3 e uuuwman-wan a2l

o 9y 9

WA 50 kVA 4807240 V dvvauilad Iihasuuy Tomiuman saeiihvesndoulaslnil

Fu'ls

( =}

8. viouladlWil 1 wla 3 a1 Danauseau Inihdaas 1,100/110 v esoilunile

v
AA o w

wilad Wi 3 wle nuaaat-mam viesre Tnaauaadnaniiigs luih 100 kw sasmm
n. nszua i lrasumstenladlWihmaazda iendoulacliihddediu
nifeutlad I 3 wla nuumaai-mam
v. nszualilihi lvadundonlasliihuaazd iefinsnaeudrontoutas
Tl¥een 1 #7 iiNedeuLm
0. nsestuiia i nszuaady 3 wla devaaradniwuuaas Husasuluih

milgnhaamailu 6360 v 91 Tvan 3 a Wina 500 kW ¢21)52noui1d3 0.90 dmaa Tag

[ 1

eruntiondas il 3 wda nuumam-ean AlsasIduMIulag 40:1 asuanm
n. usasu IlihienevesndoudasIihdmvaaranaogi
v, nszud Iihiaevesndenlasliihduuaaranaogi

a. nszua i deevounsosnuiia T

a

1. nszud Iihiwlavesmteutas Iihauvaanailgugi

U

o 1 1 1 v o 1 { ANl a A I
10. szvus e lihae Tvan 3 wla Taeruaied1igen 1 ANadunnaudiiy

0.15+j1.00 Q aowla Falinrasneuseau lvlih 3 e Tedhgresmedniizaei 1 1w

y ) .
4,160 V anuur1ugsndenad v 3 mla vuvaas-eant ¥alszaeudleviouilaq

@

T 1 e 3 69 TRPAGIaZ 50 KVA 2.400/240 V TAanusiumutazsuenuausaole

a

nguvaaalgugiitazduvaalanaoginilu 0.72 Q j0.92 Q uag 0.0070 Q j0.0090 Q

a =

o w v @ o 1 A Ao s . 1 g
AUAAY LAZADNIUTIIAIUIYINN 2 me?JNWmemﬂu 0.0005+;0.0020 Q GIEJL‘I/\Iﬁ AMMNUU

enonnu Tnan 3 wle Nawga sednnausaau lihdaen Tnaadienifeualnihie

v
[ 3

3 a o w @
Traadunnandg1lsenound 0.80 d1mad



220

= £% v c;
maguuvrnriariven 8

Y E

o v ) o 9 ] & 2 ) o g o I &
2 1 aau mnualivrineguusaau lihaadua H uazaameduussau I ihduiluan

I Y

e

;4 9
Suloudganvaivaatanioudadluihvuusuiuee fvualdinnediunssau Inihgs

[ S
[ %

] & 3 & \ o ! o 2
wededuey Huazdmuvnioduty 1, daumedmussdu llihdndmuaiug x

RO

3/ Aan I A 9 amt A 3’/ 3’/ =<
WU WI5MIvIANNLu X1 nIo X2 ]lﬂ 2197 A9 NTUIVINWNUINLALNITHIVININAY B3

2 A o ¥ 1 v 2 1 sa < o 9 2
NITVIVINNWNUINLTUITNNITUIV H1 Glﬂiﬂﬂﬂﬁﬁﬂ‘iﬂlﬁXLlﬁgﬁﬂiﬂaﬁulﬁﬂﬁﬁﬂllﬁﬂﬂulli’\l“l’\l'WN

A [ d'glj =) 3’; & o 3’; 9 A g [ 9 1 v I 9,
2 4AIANADBUNITUNUNYI X BNUVINUINUUY H2 ﬂﬂ’mﬂm@ﬂiﬁﬂuﬂﬂﬂmWﬂ‘]_ll!,i\iﬂull‘ll\h/\h

[ 9 Y 9 9
gasawnuusaau Tihd Senmsmaauuuiian msmsamdendasIdihimienan 429zl

v A o J o g {1 o 3
aﬂlﬂlmzlﬁiﬂﬂulﬂu H1 +) X2 ) Xl ) uag HZ ) uuﬁ@ U3 X ﬁ@]fliﬂﬂﬁﬁ\iﬂﬂmj ngﬂlﬂu

9
= CY

g A A = a & "y ~ o , a2 v v A Y
U9 X2 ﬂlﬁaﬂﬂﬂﬂnﬂﬂlﬂuﬂn Xl UADUTUNYIITAUNITOADIRNIETNUI X (UIGU'Jﬁ']fJﬂ']ﬁ@]@VIEU’J X

=1

v 2 < Z ) 9 o
M) MzlumsmvveudasIwihnisauiui

v Y Ay A Y 9 ) o Y, >~
UD 2 AU m@a’mmuﬂiuﬂmammmﬁa@1ﬂa’erJn@1mgiQﬂu"lV\IWmazmmmmizuu

9 v H 9
TWflniu deatimsmamifeudas lWiluazasvuumitoutlas Ivihnmiladsinedesgndes

Y 1
v A

A A ) v Y Y o & ) o 9 v o Y o
NANIND GU'J‘I/]WHJ@uﬂ‘LlGIENV’l@ﬁl'lﬂ')flﬂu‘l/]\i1/]']\1@ﬂuL!ﬁ\‘IﬂuUl‘V‘IV‘I'I’L’f\“ILLﬁ$@1']1'!1,!,5\“]@1!“1‘1/‘11/\"]@]']

U

[ 9 Y a vy a a g A @ =
Guummmu,imu‘lvxlw1qqqmmwmﬂmuﬂ§ugmmzmunmqmmmm UNULLLASY
o ' A A @ 9y ~ I Ja A J 1w
GWSWﬁQUﬂTiL!’]JﬁQVIL‘HII@HﬂU L!ﬁ$Gl’E]\‘]iJL’]J’E]iL%HG]’E]MWLMU%WHﬂH

o 9 9| (Y [ 1 o Y [ o 9
"{llﬂ 3 msummuﬂm'lwww 261 ﬂsiﬁ@@mmummu‘lvxlvxhwnﬂummmuﬂu ﬁ]gulﬂ

1 v W

H E4
mas Idhdsingaeeennnmileudasliilusazdadail

Aad o
IPM
4
- N _ OB
Z,+7g
4 St = %
= 125/ -36.87 KVA
Y < _ 125/-36.8770.6+ j10)
v A a 0.5+ j3)4+ (0.6 + j10)
= 96/-355 KVA M9
S-Z
1o Sp = LA

ZytZg



Yo 4 maalihnaiuan q vewaadavesnseuad i 1 mla vuusaTuia dud

adA o
IPM
20 I,
Hay I,
A
2218 I
Sy
Spc
Sac

nszud ihivaarandegil

wnamaa lnihveaniloulas v

125/-36.87°(0.5 + j3)

(0.5+ j3)4+ (0.6 + j10)
2914 -415

3,000
115

26.08 x 115

230
13.04

wn
—
Il

3.04 x115

1.5

26.08

30x1

13.04 x (230 —115)

1.5

50 x1000
240

208.33

Vo,

(2,400 +240) x 208.33

1,000

550

221

KVA oy

[

&
JU

A

KVA nau

KVA oy

KVA oy

KVA oy



222

k4 a o 9 Y Y 1 A w 9 o
W0 6 NnavoInilouad lihdesnnainavesIvandosay 15 MUUANNITOOAULUTLUL
Y
Tl faiu
Aad o
5
¥ ¥ & 40
Kvamieudadlilih 167 = TxLls = 23

iodordoutlad Wi nuueaa-wan lannavesrdeudasldisaniu

23x3
= 69 KVA

9
[ Y [

v ' Y
iy Nnavearoua IWihamuay

69 — 40
= ©2-4 A
70 %100
= 72.50 % 1)1
W0 7 Woantoutas i iieasuuy Tomuman
AadA o
M
S
3¢
Sopen’] - X = 05778
pen 3
3 ¢
= 0.577 %50
= 28.85 KVA oy

W0 8 niiouaaluih 3 ma devuuman-taaa

o
m

o))

a. nszua lWihn Tnarmundeudas Wil uaaza mewdeudas Wi diaedlunide

uilad v 3 mauvuwaani-aa

. _ 100 x 1000/3
p2 110
= 303 A
. _ 303
p! 1.100/110

= 30.30 A oy



223

v. nszua i Tvarmunioudad Iihudazda endoudrevoutlasihoon

1 @ aNoFDULLLY

IpZ,openD - \/5 Ip2
- 3033 A
Ipl,openD - \/5 Ipl

= 30.30/3 A Aol

Y09 witouilad i 3 e aeuvuaam-ams

2 o
m

o))

a

n. useau IihiaevesnfouaslWihdaaananaeni

\/gx6,360><\/§

Vi 40
= 477 \% foY

a

¥. nszud Wihimevesdoudasldihduvaalanaogi

U

. _ 500 % 1,000
L2 J3 x477%0.90
= 672.43 A AoU
a. nazua Iihnenevounsosnuiia lulih
; - 672.43x 3
Lr - 40
= 29.12 A Aol

a

1. nyzue IWihimavewdeuaslwihawvaaralgugi
L. 290
pl \/5

= 16.81 A noy

[

010 ussou lihnaen Inaaondouilad e Tnaaduinandl1lszneunds 0.80

(2

e

De

AaA o 9 1 a 4 9 A A a o I 1 o [ 1
I5M enem”|W"|immas"lﬂmmmma’mﬂguQu a1 unyuaoadmsumsne

npvaas a2 ldussau ihnae Ifszuudluaemla Ao



A A °
NANAN

a -4 o !
Toutheduiivaugarssivmiie lneduvaainlgugil

[

3}

4160
NG

2,400 v

Tihfisng 50 kva veansteutlasiiih s 18nszualiih

I

T1

Z

/
L2

50 3% 1,000
3% 4160

20.81 A

a

Y

16042 .
2400) (0.0005 +j0.0020)
0.15+j0.60 Q

1T a A 4 o ] Y a Y
5:13Jﬂ1mJ‘WLmucmlmmﬂmwuwvmmmma’mﬂjgugll i]ghl@

Zfeeder

¥ A

0.30 +1.60 Q

duuaudvesndoulas Iisgnidie Toudelineduvaainlgugii i

2.4

0.72 +j0.92 + (%)2 (0.0070 + j0.0090)

24
1.42 +j1.82 Q

224

ndlsznouia 0.8 d1mas 1z lauseau lihn Tnaadionanisduvaaiailgy

2w ld

V =

2,400—-20.81.2 —36.87 (1.72+ j3.42)

2.400—20.812 —36.87 (3.83.£63.30 )

2,400 — 79.70.£26.43
2,400 — (71.37 +j35.47)
2,328.63 — j35.47 \%

2,329/ —0.87 \%

Toudroussau Irlihumeduuaarandegi

wld

vV =

2,329/10

A
232.90 5015218 233 V

AU



225

HUUNATDUNDMITIUHUILN 8

1509 masaendauadInih 1 wla naz 3 wla

o A A o A Yy A a Y o
AV fﬂ\uaﬂﬂﬂ1%@UVIQﬂ@]@QVIq@LWfNGU@LﬂfJ'J

v
1. 3msmvmdendas Iihmeuinduiiumsedia’ls 2 (0bj. 1)

' o Y o o Y Ay A A yyy
. AIDUANIA 2 VA BUNITUNUY L!a']')ﬂl!ﬁx‘]ﬂuul'V‘h/‘hVIﬂu-ﬂa’]ﬂﬂl@ﬁmﬂaﬁﬂﬂlﬁa@ ﬂ’lllﬂ

e

[} Y g‘/ Y = 1 U
Llix‘]ﬂu"lV‘IV‘hVN 2 UA JINNU LTYNI NITHIVINWNUIN

@ g I g I 1 g o A 4
v, uusean fhgqevadnede ity |, vazvrvnieldidu H, diudusshnaeiroy

e

9 4 Y
Tagasenuamus s llihgadhilua x, imdesniatuilue x,

@ g I g I 1 g o A 4
a. auusean lfhgqevadnede iy |, vazvrvnielhidu H, diuvuswhnaeiroy

9 H Y v
Tagasenuamusaiu lilfhgaddidui x| imdedniiailui x,

)
N UD N.HAS V.90

W0 n. 1Az . §n

9.
Aan

v
2. msmtmsendas Iihmeavduiumsedisls 2 (0bj. 2)

1 o Y o @ Y Ay A A Y Y
N. ADVARIN 2 VYA DYNTNNU Llaﬁﬂﬂlliﬂﬂu"lV‘h/‘l'Wl@]u-ﬂa’]ﬂﬂl@ﬂmﬂﬁﬂﬂ“ﬂlﬁa@ ﬂTulﬂ

A

usasu T 2 va Fosndus e lulfhmad s s Inihgs Fend msmvameay

v, s e llihgadrdedie iy H, uaziunie iy H, dautmsiidedon
Tagassiudns i ihga e X, findednirsaiiui X,

a. dus e lilihgadrdedie iy H, uaziunie iy H, dautmsiidedon
Taoasesudmusadu Ifhgaldidud X, findesniasadiuii X,

1. 90 n. uaz v. gn

v. 90 n. uag a. gn

3. delatlundnmnaainsvinunieuad Wi 2 (Obj. 3)

[

n. Anausaau Tiimiiu

[

amaaIvfumsu

=)

€.
Ay a A S 1w

. NOADUALAUTINIIAY

1. szuvuanud T umdu

=\ ¥ o w gz A A 1 v I Y
. 3Jﬂ”liﬁ]ﬂa"lﬂ‘]J“1J’JLW%J’EJ‘L!WS@G]Nﬂ‘LAﬂllﬂ



226

4. myaovinundouas Iihasdisasaruusesn liiheessuiuedials 2 (Obj. 4)
A, MeRinamad iy
v, Hnszua i Ivarundeudas Ty
a. inszua T Tvasusennandeudaslaih
1. nifeudasrhan Idlugnzlssansnmgage
2. gnNNdo
5. folailuidoulunmsszndaneanalundouadlaldh 1 wla nuusaTuid 2 (obj. 5)
a. sasarumsuaslndifes 1
¥, aunemas Iihduauina
a. derh 1 1Fnuluszuusmie nih
gdterh ) eu vl suns i i ludes fiams
1. msga@elunnumaniazmsgaydsluvaalansauauniiu
6. nvroutlaa i 1 e wuvda Tusiah lYsuldauedisls 2 (0bj. 6)
A, 1 undoutlasIihida

. I nundaauseau Iihnannn#ih

a. I lualSunssau lWihludeslguams

1 USuszauusau liununseanluszuuswmie v

2. 90 A. uaz 9. gn

v
aA

I ] 4
7. voladludoagiymauiangavesndouasluih 3 e nuvuaais-ams 2 (Obj. 7)
n. Tduseaulih 2 szau
¥, Uszndadmsunmtoua InihdaIng)
o A o o 9 <
a. Uszndangadmsunifoulasvuiaan
1. hitifapimssuniunnewedinditiana
2. i ldedenhernslussunaaz seias laih
I ' 4 {
8. Yolaludoaziyaauiinngavesndoutladluih 3 wla uuuwani-aan 2 (Ob;. 8)

n. Tdusean i 2 szdu
¥, Usgndadmsumioudasluihdalng)

'
= o

o [ 9 <
. Usendangadvsurysudasvina@n

Q

=) a s a @
N. "lﬂJﬂJﬂﬂJuﬁ”lﬂ"lii‘]JﬂTJuﬁ]”lﬂ?I"IZJ@MﬂfT‘VI‘L!TJVI'ia

2. 1¥u ldedeniernelussuuaaazaeias luih



9. taladlunuiminzanndealdndoudad i 3 wla nuuwaa-aans 2 (Obj. 9)
A. szuusvnie T
¥, szuud s egs

f1. TTUUTIHUIBUUINUTIY

1. aoil ihdesuazanil lihwuledes

2. 90 0. uaz 9. gn

227

10. m3rzmqlandoudas Wi 3 wla nunTomiwaaaenemas Wil diesdesas 57.70

voantautladlnlih 3 e wuweaa-wani 2 (Obj. 10)

N. NICVIANNTUAAN

AUINTA

v, mszusagu Iihnaeminuussau i aolea

a. sz I ameamidunszua Iihnmle

3 mszusagu i neeminy 1.732 maeauseau i nma

2. maenszua lihnaeminu 1.732 mvesnszua i ama

316991 150908 W 1 5958391 3104-2003

masuUUNATIUND WIS

e 8 Mmagendouad v 1 ma

uag 3 e
1.9 2.9 3.9 4.9 5.1
6.9 7.9 8. % 9.1 10. A




228

HUUNATDUHAITIUTIVILN 8

1509 manavisioudadlnih 1 e uaz 3 1la

o A A o A Yy A ~ Y o
AV fﬂ\uaﬂﬂﬂ1%@UVIQﬂ@]@QWq@LWﬂQm@Lﬂ8?

9
1. msmanvdeudas ihmeavdutiunmsedials 2 (0. 2)
' ) Y o o Y A9 A4 A gy
n. AvuAaIA 2 ¥ ounsuiy udriaussau llihndu-Uarsvesvaaiaimae d114
o o & v ' o 9 ¥ o ) A ' 2
u5ean IWihng 2 va desntuseau Tuihmedussau Ivlihge Gonn mamaiameay
@ g I g I 1 g o A 4
v, uusean fhgqevadnede ity |, vazvrvnie it H, diudussnaeiroy
[ (% I g . g I g
Tagasanumuusean lfhgaliiug x, amasdniisauilu X,
@ g I g I 1 g o A 4
a. auusean lfhgqevadnede ity |, vazvrvnie it H, diuvuswhnaeiroy
[ (% I g { g I g
Tagasanumuusean lfhgaliihug x, imdednuntailuii X,
9. 70 n. uaz . gn

W0 n. 1Az . §n

2.
an Y g ) o A v .
2. 3msmvansendad IWihmauanduiunsedisls 2 (0bj. 1)
[ o Y o o Y A Y A A Y 4
n. AoUAAIA 2 A oynsunu udriausau lWihndu-darevesvaaraiimae d114

[} Y gJJ % = 1 g}/
Llix‘lﬂu"lV‘IV‘hVN 2 UA JINNU LTYNI NITVIVINWNUIN

@ g I g I 1 g o A 4
v, uusean Ifhgqevadnede ity |, vazvrvnielhidu H, diuduswhnaeiroy
@ (% I g { g I g
Tagasanuamuusean Ilfhgaliiug x, amasdniisauilui x,

@ g I g I 1 g o A 4
a. auuseau Ilfhgqevadnede il |, vazvrvnie it H, diuduswhnaeroy

Taoasesudmusadu Ifhgaldidud X, findesniasadiuii X,
1. 90 n. uaz . gn
9. 90 n. uag a. gn
3. myaevunieutasIihnsaisadiuus s luihaeduiluedials 2 (Ob;. 4)
A, NeRAAmE I
. Hnszua lih Twasumdeulas Iiwwndu
a. Unszua lih Iadusgrnandeutas i
1. wleumlashawldluanzlsz@ninmgaga

2. 0ANNVO

Y Q



229

4. Polatlundnnaaimsvinumdeuaslnih 2 ob;. 3)
A. finausaau iy
. inamad Tiuminu
A. NAADUALAUFININY
1. szuunud i
2. Tmssagdutmileuntemasui g
s. vafouad Il 1wl upuda Tuidih 1dsuldanuedsls 2 (Obi. 6)
a. M undout/aslnihida
v. Wumlaausedau i diannlnlui
a. 1 luaulsuus sau lwih Tudelfiiams
. Y5uszaunsanuliilhuiunieanluszvus e lndh
9. 90 A. 1ag 3. gn
6. tolaitludonlumsdszndansauaslundoudas i 1 wla uuusaTusia 2 (Obj. 5)
a. sasaumsulaalndifes 1
. haunemas Iiudumuiina
a. diorh I 5 luszuusmie Wi
g dterh i euluszuulsuns i i ludes fiiams
1. msgadeluunumaniazmsgydsluvaalaneauauiiu
7. felaifluoaglynnuiinfigavesntonasivih 3 wla nusman-aam 2 (Obj. 8)
a. Tusadulolih 2 sz
¥, Uszndadmsunmtouta Ivihdalng)
a. Usgndafigadmsundouasminadn
1. hifdymmssununnaweiindiimsa
3. Idau laedanhavnaluszuudaazaemaa lnih
8. folaifutoaglymauiiangaveanifontasTuih 3 wla nyvami-aars 2 b, 7)
a. Iusadulaih 2 szeau
¥, Uszndadmumioua Inihdalng)

o A ) [ 9 <
a. Uszndangadmsurneulasvinabn
= a (d’Q [
1. lufidywimssunauanneweiindiilanga

2. 1¥u ldedeniernslussuuaaazareias lih



230

9. mszma lavdonlas1ih 3 la nouTemiuaandsniemas Idh lddioedeeas 57.70
voansiautlaa lnih 3 wla wuueani-wani 2 (Obj. 10)

N, MBI NNANgaTignimia

v. msrzusaan ihAseshsuns siu lWihiola

a. mswnszua liihficeshsunszua ihinla

v
= 1

2 msznsain IihAaeniiy 1.732 mvesus s lWdhiola
2. msznszua i fiaeminy 1.732 whweanszua ¥l
10. folafluanufimng auiideslduounlalnih 3 e nuueam-aans 2 (Obj. 9)
a. szuusme lih
v, szpude Infhusege
A, LUV IWHIU
a. ot Iihgesuazaail Inihmizedes

)
9. U9 N. LAz 3. 0

mammmmaauﬁﬁ'aﬁﬂu

5197%1 1a309na WH 1 398391 3104-2003 e 8 maeniloutad i 1 e
wag 3 e
1.9 2.4 3.9 4.9 5.9

6.0 7.9 8. 9.7 10.




suuilszdivwamsfianunayana/siengy

luarui 16 309 Mmarivvidenasluih

231

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
AT
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ N11!Lﬂi1!°’ﬂ‘]Ji$L3JLl)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

luaud 17 599 msvinunsiouilasnih

232

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

=
@
v

awals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNe

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




suuilszdivwamsfianunayana/siengy

luarui 18 309 masendeudadlnih 3 mla

233

INYIALNAHANUNUNY S

s1emsilszidiv

A v
Glf@'u']llﬁf!ﬁ RLIgY

91Tl

[

MIIATIUTTAD

Fis
-2

I 4
msl¥iaaeinyel
HATDIN
U
Y

Rl
ané

ANYNADIVIT YD

wamsliaanu

9y
U

M3l
)

UAVDINANU

a
@
o

anwals

Q

MSUNAUD
FINAZUUY
HIUENKIN

o 2 4 1 ] 2 1 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%fml‘fﬁﬂ\ﬁ/illw v Al uFe9 F9az 2 AU (10 ﬂzuuuﬁu“l‘ﬂ Nﬂ!Lﬂﬂ!"’ﬂ‘]Ji%LﬂJll)

o 2
sEAUAZUUY 13 azuuu yu 'l
FTAUAZLUY 7-12 ASUUY

FZAUAZLUU 2-6 ALY

S o

nUEDe WY
= A o
NUEDY UNNY

= A o
UUWPYHI UNNy

Y]
Y]

@
%

@
o

Uiians luseaugs

Ugiamsluszauihunais

Ugiamsluszauem




suusUAMEIIN 93UFIINIAZTUNANG AN THVDIITY

MIEYW/MIADU ASIN 16 (MITOUNUILT 8 ASIN 1 311U 5 T2 109)

234

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




suusUAMEIIN 93UFIINIAZTUNANG AN THVDIITY

MIEYWMIADU ASIN 17 (MdouUnUIEN 8 ASIN 2 $11U 5 T2 109)

235

INANAHANMWIANY S

s1emsiszidiv

~ A = =<
MAFIUN. e, UmMsanun.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁiﬂﬂ /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




puusIUAMEIIN 93UFIINIAZTUNANG AN THVDIITY

MIEYW/MIAOU ASIN 18 (MIToUNUILT 8 ASIN 3 $11IU 5 T2 1U9)

236

INANAHANMWIANY S

s1emsiszidiv

~ A = =
MAFIUN. e, Umsanu.........

Y H

TRk 2 AN Lk K AT G1  — Wod.....

A v
Glf@'u']llﬁf!ﬁ RLIgY

ATUAIANEY

“

UD

LNIUAUTNAR

U

LAAIANUAINITD
Tuaueg
W

*D G

o

A
HYAN
9 A

ANMUSUNAYOL
AU
i\

NITATIADLIN

=
13

MIVAUNIAT
AN D
anuaulalfly
ms

mIag

PRV

o 2 4 1 ] 3 ] 4 a
ﬂ1%!!i]~i Gl,ﬁ}l,%ﬂum%’ﬂﬂﬁllw /aﬂu%m FOIAT 2 AZLUU (12 ﬂzuuu%u“lﬂ mummmﬂizmu)

o 2
srauAzUUY 16 azuuy vu'll
FTAUAZLUY 7-15 ASUUY

FZAUAZLUU 2-6 ALY

=2 = v
NUYON uﬂmﬁiiuiusmuqq
=2 = [
NUYON uﬂmﬁsmiusmuﬂmﬂmq
=
0

NneDe UgusIsnluszau




	01
	02
	03
	04
	05
	06
	07
	08
	09

