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Chapter - 1

Aëvi‡bU‡ii g~jYxwZ

Principle of Alternator

Aëvi‡bUi Kx ?

‡h h‡š¿i gva¨‡g hvwš¿K kw³‡K ˆe`y¨wZK kw³‡Z iæcvšÍi ev

cwiYZ Kiv hvq, Zv‡K Aëvi‡bUi e‡j| 

‡ivUi → wdì ‡÷Ui → Av‡g©Pvi

wWwm †Rbv‡iUi / ‡QvU †QvU Aëvi‡bUi t  ‡ivUi → Av‡g©Pvi

‡÷Ui → wdì
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Aëvi‡bU‡ii g~jZË¡ t

B‡jK‡Uªvg¨vM‡bwUK BÛvKkb (Electromagnetic Induction)

Stator

Rotor
wWwm mvcøvB‡qi Rb¨

‡ivUi



kv›U †Rbv‡iUi



G·vBUvi

Fleming Right Hand Rule
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‡QvU Aëvi‡bU‡ii †fv‡ëR †Rbv‡ikb cÖwµqvi Gwb‡gkb



Aëvi‡bUi Ges wWwm †Rbv‡iU‡ii g‡a¨

cv_©K¨ t

Aëvi‡bUi wWwm †Rbv‡iU‡ii

1| Gwm Drcbœ nq Ges w¯øc wis Gi gva¨‡g †jv‡W

hvq|

1| Gwm Drcbœ nq Ges Kgy‡UU‡ii Gi gva¨‡g wWwm

n‡q †jv‡W hvq|

2| G‡Z w¯øc wis  _v‡K | 2| G‡Z Kgy‡UUi _v‡K |

3| wdì ev Av‡g©Pvi DfqB w¯’i ev NyišÍ _vK‡Z cv‡i| 3| wdì w¯’i Ges Av‡g©Pvi Ny‡i |

4| Av‡g©Pvi IqvBwÛs †Lvjv _v‡K| 4| Av‡g©Pvi IqvBwÛs eÜ _v‡K|

5| wd‡ì G·vBUv‡ii gva¨‡g wWwm mvcøvB w`‡Z nq| 5| Avjv`v wWwm mvcøvB w`‡Z nq bv| 

6| wdì †Kvi †jwg‡b‡UW wkU Øviv ˆZwi| 6| wdì †Kvi XvjvB †jvnv Øviv ˆZwi|

7| nvi‡gvwb· Gi cÖfve Av‡Q| 7| nvi‡gvwb· Gi cÖfvegy³|

8| 33.2 ‡Kwf ch©šÍ †fv‡ëR Drcbœ Kiv hvq| 8| m‡ev©”P 1.5 ‡Kwf ch©šÍ †fv‡ëR Drcbœ Kiv hvq|



Aëvi‡bU‡ii G·vB‡Ukb c×wZ t

Aëvi‡bU‡ii wd‡ì w¯’i Pz¤^K †ÿÎ ˆZwii Rb¨ †h wWwm †fv‡ëR

mieivn †`qv nq, Zv‡K Aëvi‡bU‡ii G·vB‡Ukb e‡j|

Aëvi‡bU‡ii wdì G·vB‡Uk†bi c×wZ t

1| eªvkhy³ G·vB‡Uk†bi c×wZ I

2| eªvkwenxb G·vB‡Uk†bi c×wZ |

eo Aëvi‡bUi Separately Excited

cvBjU G·vBUvi t eo eo Aëvi‡bU‡ii g~j G·vBU†ii wdì‡K

D‡ËwRZ Ki‡Z †h G·vBUvi jv‡M Zv‡K cvBjU G·vBUvi e‡j| 

†QvU Aëvi‡bUi Self Excited
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G·vBUv‡ii KvR t

1| †ivUi wdì‡K D‡ËwRZ Kiv|

2| Uvwg©bvj †fv‡ëR wbqš¿Y Kiv I

3| wiq¨vKwUf cvIqvi d¨v±i wbqš¿Y Kiv |

Aëvi‡bU‡ii †iwUs t

Aëvi‡bU‡ii †iwUs †KwfG (KVA) ‡Z cÖKvk Kiv 

nq|

?



1. 𝐍 =
𝟏𝟐𝟎𝒇

𝑷

2. 𝑷𝟎 = 𝟑𝑽𝑳𝑰𝑳 cos𝜑

3. 𝜼 =
𝑷𝟎

𝑷𝒊𝒏

4. 𝑲𝑽𝑨 =
𝒌𝑾

cos 𝜑

GLv‡b, 

N= w¯úW(rpm)

f = mieivn wd«Kz‡qwÝ

P = ‡cvj msL¨v

𝑽𝑳 = mvcøvB †fv‡ëR

𝑰𝑳 = mvcøvB Kv‡i›U

𝑷𝟎 = AvDUcyU cvIqvi

𝑷𝒊𝒏 = BbcyU cvIqvi

𝜼 = `ÿZv

cÖ‡qvRbxq m~Îvewj t

mKj g¨v_ Ki‡Z n‡e



Thank you
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Chapter - 2

Aëvi‡bU‡ii MVbcÖbvwj

Constructional Features of Alternators

Aëvi‡bU‡i Kx _v‡K ? 

1| ‡ivUi → wdì

2| ‡÷Ui → Av‡g©Pvi

Gwm †Rbv‡iUi → Aëvi‡bUi



Aëvi‡bU‡ii cÖavb As‡ki ZvwjKv t 

1| †÷Ui (Stator)

2| †ivUi(Rotor) ev wdì (Field)

3| G·vBUvi(Exciter)

Aëvi‡bU‡ii cÖavb Ask wZbwU, h_v t 



‡÷U‡ii wewfbœ Ask¸‡jv t

1| †÷Ui †d«g (Stator Frame)

2| †÷Ui †Kvi (Stator Core) 

3| †÷Ui K‡qj (Stator Coil) 

Aëvi‡bU‡ii †ivUi Avevi ỳB cÖKvi t

1| m¨vwj‡q›U †cvj (Salient Pole) ev cÖ‡RK‡UW

†cvj †ivUi (Projected Pole Rotor) 

2| bb-m¨vwj‡q›U ev wmwjwÛªK¨vj †cvj †ivUi

(Non- Salient or Cylindrical Pole Rotor)



wP‡Îi gva¨‡g Aëvi‡bU‡ii wewfbœ Ask †`wL -





Av‡g©Pvi‡K w¯’i ivLvi myweav t 

1| Av‡g©Pvi IqvBwÛs RwUj GRb¨ Av‡g©Pvi IqvBwÛs‡K mn‡R †÷U‡i

(Av‡g©Pvi) AvUKv‡bv ev Rov‡bv hvq|

2| ‡ewk †fv‡ëR Gi Rb¨ Bbmy‡jkb Kiv †÷U‡i myweavRbK|

3| Av‡g©Pvi IqvBwÛs eo ZvB cÖvBg gyfviI fvix `iKvi nq wKš‘ wdì †QvU

nq weavq Zv‡K mn‡R Nyiv‡bv hvq|  Avevi wdì‡K Nyiv‡j jm (Friction 

& Windage Loss) Kg nq |

4| Kve©b eªvk I ỳwU gvÎ w¯øc wis Gi gva¨‡g A‡cÿvK…Z Kg gv‡bi

†fv‡ëR cÖ‡qvM Kiv nq|

5| Av‡g©Pvi‡K w¯’i †i‡L mn‡R VvÛv Kiv hvq|

6| Av‡g©Pv‡i Drcbœ †fv‡ëR D”P nIqvq w¯’i ewW †_‡K †ei Kiv mnR| 

7|  Av‡g©Pv‡i †ewk msL¨K K‡qj ’̄vcb Kiv hvq| 



‡÷Ui(Stator) t eo Aëvi‡bU‡i ` y‡Uv Ask h_v -

1|  †d«g ev B‡qvK ( Frame or Yoke) t 

2| ÷¨vw¤ús ev †Kvi (Stamping or  Core) t  

❖ ÷¨vw¤ús Gi wfZ‡ii w`‡K LuvRKvUv

As‡k Av‡g©Pvi K‡qj emv‡bv _v‡K

❖ ‡jwg‡b‡UW Avqib kx‡Ui ˆZwi

❖ D”P gvÎvi †fv‡ëR Drcbœ nq



Aëvi‡bU‡ii †ivUi Avevi ỳB cÖKvi t

Aëvi‡bU‡ii †ivU‡ii †kÖwYwefvM t

‡ivUi(Rotor) ev wdì(Field) t N~Y©vqgvb Ask‡KB †ivUi ev wdì e‡j|

1| m¨vwj‡q›U †cvj (Salient Pole) ev cÖ‡RK‡UW †cvj †ivUi (Projected Pole Rotor) t  

2| bb-m¨vwj‡q›U ev wmwjwÛªK¨vj †cvj †ivUi (Non- Salient or Cylindrical Pole Rotor) 

t

❖ IRb Kgv‡bvi Rb¨

❖ MwZ‡eM 1000 rpm Gi Kg nq

❖ VvÛv ivLvi Rb¨ cÖ‡qvRbxq duvKv

ivLv nq 

❑ Uvi‡ev- Aëvi‡bU‡i e¨eüZ nq

❑ wmb‡µvbvm ¯úxW 1500-3000 rpm

❑ evZv‡mi evavRwbZ jm Ges weiw³Ki 

kã Kg nq 



W¨v¤úvi IqvBwÛs t Aëvi‡bU‡i †cvj-my Gi g‡a¨ LuvR †K‡U cÖwZ Luv‡R GKwU K‡i

Zvgvi iW ev Zvgvi evi XzwK‡q †`qv nq| iW¸‡jvi ỳ-gv_v ỳ‡Uv Zvgvi wis w`‡q kU© mvwK©U

Kiv _v‡K, hv‡K W¨v¤úvi IqvBwÛs e‡j| 

W¨v¤úvi IqvBwÛs Gi KvR t

✓ m„ó nvw›Us ev Kjv †`vjb cÖkwgZ K‡i

✓ Avbe¨v‡jÝW wm‡÷g‡K mgZv iÿv K‡i

✓ wmb‡µvbvm †gvU‡ii ÷vwU©s U©K †Zwi K‡i



wcP d¨v±i t K‡q‡ji ỳÕmvB‡W Avweó B.Gg.Gd. Gi mvavib †hvMdj‡K †h ¸YK Øviv ¸b 

Ki‡j cÖK…Z B.Gg.Gd. Gi cwigvb cvIqv hvq Zv‡K wcP d¨v±i e‡j| G‡K 𝐾𝑃 Øviv cÖKvk

Kiv nq| 

𝐾𝑃 =
K‡q‡ji `yÕmvB‡W Avweó B.Gg.Gd. Gi ‡f±i †hvMdj

K‡q‡ji `yÕmvB‡W Avweó B.Gg.Gd. Gi mvavib †hvMdj

wWw÷ªweDkb d¨v±i t wWw÷ªweDkb d¨v±i ‡K †eªW_ d¨v±i ev IqvBwÛs d¨v±iI e‡j| 

𝐾𝑑 =

cvkvcvwk Luv‡Ri g‡a¨ emv‡bv K‡qj¸‡jvi mg‡eZ BGgGd ev wWw÷ªweD‡UW

IqvBwÛs G Drcbœ jwä †fv‡ëR

GKB Luv‡Ri g‡a¨ emv‡bv K‡qj¸‡jvi mg‡eZ BGgGd ev Kb‡mb‡Uª‡UW

IqvBwÛs G Drcbœ jwä †fv‡ëR



d«̈ vKkbvj wcP t hLb GKB 

K‡q‡ji ỳÕmvB‡Wi ~̀iZ¡ 180 

B‡jKwUªK¨vj wWwMÖi †P‡q Kg nq, 

ZLb Zv‡K d«¨vKkbvj wcP e‡j| 

G‡K kU© wcPI e‡j| 

dzj wcP t GKB K‡q‡ji

ỳÕmvB‡W hLb ỳ‡Uv cvkvcvwk

wecixZ †giæi wVK †m›Uv‡i c‡o

A_©vr G‡`i ỳÕmvB‡Wi ga¨Kvi

~̀iZ¡ hLb 180 B‡jKwUªK¨vj wWwMÖi

nq, ZLb Zv‡K dzj wcP e‡j|  

K‡qj wcP ỳÕcÖKvi, h_v-1| d«̈ vKkbvj wcP 2| dzj wcP

†Kv‡bv K‡q‡ji ỳÕmvB‡Wi ỳiZ¡‡K †cvj wcP ev K‡qj wcP e‡j|



MvwbwZK mgm¨vi mgvavb

d«̈ vKkbvj wcP IqvBwÛs Gi myweav t

❖ Kcvi Kg jv‡M

❖ ‡fv‡ëR c~Y© mvBb I‡qf

❖ BÛvKU¨vÝ Ges wgDPzqvj BÛvKU¨vÝ K‡g hvq

❖ nvi‡gvwb· I weK…wZi m¤¢vebv A‡bK K‡g hvq d‡j GwW Kv‡i›U jm I 

wnm‡U‡iwmm jm Kg nq Ges `ÿZv e„w× cvq

d«̈ vKkbvj wcP IqvBwÛs Gi Amyweav t

❑ Zvgv ev Kcvi K‡g hvIqvq Drcbœ †fv‡ëR K‡g hvq



Thank You So Much

Any Question ????
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Chapter - 3

Aëvi‡bU‡ii BGgGd mgxKi‡Yi g~jYxwZ

Principle of EMF Equation of Alternator

‡h mgxKi‡Yi mvnv‡h¨ Aëvi‡bU‡ii Av‡g©Pv‡i Drcbœ †fv‡ë‡Ri cÖwZcv`b

Kiv nq, Zv‡K Aëvi‡bU‡ii BGgGd mgxKiY e‡j|

Aëvi‡bU‡ii Av‡g©Pv‡i Drcbœ †fv‡ëR ‡h wel‡qi Dci wbf©iK‡i t

❖ Aëvi‡bU‡ii cÖwZ‡d‡Ri d¬v·

❖ Aëvi‡bU‡ii wd«Kz‡qwÝ

❖ cÖwZ †d‡Ri Uvb© msL¨v

❖ Av‡g©Pvi IqvBwÛs Gi wcP d¨v±i



Aëvi‡bU‡ii EMF Equation wbY©q Kivi cÖK…Z c×wZ t 

g‡b Kwi ,

Z= cwievnxi msL¨v

Z=2T ; T = cÖwZ †dR K‡qj ev Uvb© msL¨v

P= †cvj msL¨v

f = Drcbœ wd«Kz‡qwÝ

 = cÖwZ †cvj d¬v·, I‡qfvi

N= ‡ivUi AviwcGg(RPM) RPS = Revolution per second 

𝑲𝒅 = wWw÷ªweDkb d¨v±i =
𝐬𝐢𝐧 𝒎

𝜷

𝟐

𝒎 𝐬𝐢𝐧
𝜷

𝟐

𝑲𝒑 = wcP d¨v±i = 𝐜𝐨𝐬
∝

𝟐

𝑲𝒇 = dig d¨v±i = 𝟏. 𝟏𝟏



cÖwZ N~Y©‡b cÖwZ cwievnx‡Z d¬v· KZ©b =    I‡qfvi

d= 

Ges 𝑑𝑡 =
60

𝑁
†m‡KÛ

cÖwZ cwievnx‡Z Mo Drcbœ BGgGd = 
𝑑
𝑑𝑡

=

60

GLv‡b, N=
120𝑓

𝑃
ewm‡q

= 

60
×

120𝑓

𝑃

= 2f volt



mvBb I‡qf Gi wewfbœ Ask t

Aëvi‡bU‡ii Av‡g©Pv‡i Drcbœ †fv‡ëR mvBbymBWvj nq bv| Drcbœ Sin I Cosine

gvb‡K Fourier’s Theorem Øviv wb‡Pi mgxKib Øviv cÖKvk Kiv hvq t 
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MvwbwZK mgm¨vi mgvavb

1. 𝐸𝑝ℎ = 4.44𝑓 𝑇 𝜑𝑚𝐾𝑃𝐾𝑑

2. 𝐸𝐿 = 3 × 𝐸𝑝ℎ

3. 𝐾𝑃 = cos
𝛼

2

4. 𝐾𝑑 =
sin 𝑚

𝛽

2

𝑚 sin
𝛽

2

5. T = 
𝑍

2

GLv‡b, 

𝐸𝑝ℎ = cÖwZ †d‡R Drcbœ

†fv‡ëR

𝐸𝐿 = jvBb †fv‡ëR

𝐾𝑃 = wcP d¨v±i

𝐾𝑑 = wWw÷ªweDkb d¨v±i

𝜑𝑚 = cÖwZ †cv‡j d¬v·

T = U©vbm msL¨v

𝑍 = KÛv±i msL¨v
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Any Question ???



Thank you


