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Chapter - 1

UªvÝdigv!ii MVb I Kvh©cÖYvjx
Working Principle & Construction of Transformer

Definition of Transformer : A transformer is a device that transfers 

electric energy from one alternating-current circuit to one or more 

other circuits. It does so by either increasing (stepping up) or 

reducing (stepping down) the voltage without a change in the 

frequency of AC between circuits.

UªvÝdigvi Ggb GKwU B!jK!Uªv÷¨vwUK  gwkb, hv wd«Kz!qwÝ!K w¯’i  i!L  fv!ëR!K
Kwg!q ev evwo!q B!jK!Uªvg¨vM!bwUK BÛvKkb bxwZi wfwË!Z mgcwigvb cvIqvi GK 
eZ©bx n!Z Ab¨ eZ©bx!Z ¯’vbv¯ÍwiZ K!i|
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Working Principle of Transformer :

B!jK!Uªvg¨vM!bwUK BÛvKkb bxwZi wfwË!Z KvR K!i|
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Working Principle of Transformer :
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UªvÝdigv!ii kZ© mg~n : 

1|  Kvbiæc ˆe`y¨wZK ms!hvM  bB

2| Dfq K!q!ji wd«Kz!qwÝ memgq mgvb _v!K

3| B!jK!Uªvg¨vM!bwUK BÛvKkb bxwZi wfwË!Z KvR K!i 

4| GKwU Awfbœ Avqib  Kvi Øviv Pz¤^Kxqfv!e mshy³

5| Dfq K!q!ji KVA cvIqvi mgvb

6| K!qjØ!qi  fv!ëR Ges Kv!i!›Ui cwigvb G!`i c¨v!Pi msL¨v Ges mvB!Ri Dci 

wbf©i K!i 

7| eZ©bx ỳwU G!K Ac!ii mv!_ wgDPzqvj BÛvKwUf cÖfv!e _v!K  BZ¨vw`
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UªvÝdigv!ii MVb t
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UªvÝdigv!ii !h mKj As!ki mga^!q MwVZ t
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1| nvB- fv!ëR IqvBwÛ
2| !jv- fv!ëR IqvBwÛ
3| A!qj  j!fj BwÛ!KUi
4| KbRvi!fUi
5| weª`vi
6|  iwW!qUi
7| Kzwjs d¨vb 
8| UªvÝdigvi A!qj
9| Av_© c!q›U
10| G·cvjkb  f›U

11|  U¤úv!iPvi  MR
12| eyLjR wi!j
13| _©v!gvwgUvi 
14| K¨v!iR
15|  cÖmvi wiwjd fvjf
16| A!qj cv¤ú
17| nvB- fv!ëR eywks 
18| !jv- fv!ëR eywks 
19| U¨vsK
20| wmwjKv
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UªvÝdigvi MV!bi e¨eüZ wRwbmcÎ t

1| msKi avZzi w÷!ji wkU

2| j¨vwg!b!UW  Kvi-CRGO

3| Bbmy!jkb t 

4| Bbmy!jwUs c`©v_ 

5| Bbmy!jwUs Kcvi Iq¨vi

6| A¨vw¤úqvi wUDe

7| A¨vw¤úqvi K¬_

8| HT & LT Terminal Equipment

9| dg©v, UªvÝdigvi Kfvi, bvU-!evë BZ¨vw` 
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UªvÝdigv!ii cÖKvi!f` t
K) Kvh©cÖYvwj Abyhvqx t 
 1|  ÷c Avc UªvÝdigvi 
 2|  ÷c WvDb UªvÝdigvi 
 3| Iqvb Uz Iqvb UªvÝdigvi 
L)  Kv!ii MVb Abyhvqx t 
 1|  Kvi UvBc UªvÝdigvi 
 2| !kj UvBc UªvÝdigvi 
 3| ¯úvBivj UvBc UªvÝdigvi 

M) cÖ!qvM Abymv!i t 
 1| cvIqvi UªvÝdigvi 
 2| wWw÷ªweDkb UªvÝdigvi 
 3| A!Uv UªvÝdigvi 
 4| Bb÷ªy!g›U UªvÝdigvi 
        K) Kv!i›U UªvÝdigvi
        L) c!Ubwkqvj UªvÝdigvi

N) kxZjxKiY Abymv!i t 
 1. Normal or Natural Cooled Transformer

 2. Forced Air Colled or Air Blast Type Transformer

 3. Oil Filed Self Cooled Transformer

 4. Oil Filled Water Cooled Transformer

 5. Oil Filled Forced Air Cooled Transformer

 6. Filled Forced Oil Cooled Transformer
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UªvÝdigv!ii cÖKvi!f` t  . . . . . . 
O) ¯’vcb cªYvwji wfwË!Z t
 1| Bb!Wvi UvBc UªvÝdigvi
 2| AvDU!Wvi UvBc UªvÝdigvi
 3| !cvj gvD!›UW UªvÝdigvi
 4| AvÛvi MÖvDÛ UªvÝdigvi

P) wd«Kz!qwÝ Abymv!i t 
 1| AwWI wd«Kz!qwÝ UªvÝdigvi
 2| !iwWI wd«Kz!qwÝ UªvÝdigvi

Q)  dR msL¨vi wfwË!Z t
 1| wm!½j  dR UªvÝdigvi
 2| cwj  dR UªvÝdigvi
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 Kvi UvBc, !kj UvBc Ges ¯úvBivj UvBc UªvÝdigvi t 
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 Kvi UvBc, !kj UvBc Ges ¯úvBivj UvBc UªvÝdigvi t 

¯úvBivj UvBc UªvÝdigvi
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 Kvi UvBc Ges !kj UvBc UªvÝdigv!ii cv_©K¨ / Zzjbv  t 
 Kvi UvBc !kj UvBc 

!Kv!ii g!a¨ GKwU g¨vM!bwUK mvwK©U ˆZwi 
nq|

!Kv!ii g¨vM!bwUK d¬v· mgvb ỳBfv!M fvM 
n!q ỳwU g¨vM!bwUK mvwK©U ˆZwi K!i|

GK cvqvq cÖvBgvwi I Aci cvqvq  m!KÛvwi 
IqvBwÛs Kiv n!j wj!KR d¬v· Kgv!bvi 
j!ÿ¨ cÖwZ cvqvq cÖvBgvwi I  m!KÛvwi 
IqvBwÛs Kiv _v!K|

ga¨ evû!Z cÖvBgvwi I  m!KÛvwi IqvBwÛs 
_v!K, d!j j wj!KR d¬v ·i cwigvb A!bK 
Kg nq| 
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Chapter - 2

UªvÝdigv!ii BGgGd mgxKiY, UªvÝdi!gkb  iwkI Ges AcPqmg~n
EMF Equation, Transformation ratio & losses of Transformer

BGgGd mgxKiY (Definition of EMF) :

UªvÝdigv!ii cÖvBgvwi/cÖ_gvq Gwm  fv!ëR cÖ!qv!M Drcbœ wgDPzqvj d¬v· hLb Dfq

IqvBvÛs-G mswkøó n!q K!qj ỳwU!Z BbwWBmW BGgGd Gi m„wó K!i Ges G!K hLb

mgxKiY Øviv cÖKvk Kiv nq, ZLb Zv!K BGgGd mgxKiY e!j|
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EMF Equation of Transformer :

GLv!b,   Vp =  cÖvBgvwi  fv!ëR ,       Ip = cÖvBgvwi Kv!i›U 
            Vs =  !m!KÛvwi  fv!ëR ,     Is =  !m!KÛvwi Kv!i›U  

awi,   Np = cÖvBgvwi K!q!ji Uvb© msL¨v 
        Ns= !m!KÛvwi K!q!ji Uvb© msL¨v 
        Φm =  Kv!ii ga¨ w`!q cÖevwnZ m!e©v”P d¬v·  = BmA 

       f = wd«Kz!qwÝ 



ahassannazmul@gmail.com  01741272718

EMF Equation of Transformer…………

wPÎ n!Z  `Lv hvq, UvBg wcwiq!Wi Pvi fv!Mi GK fvM 
mg!q d¬v· Gi gvb k~b¨ n!Z m!e©v”P gvb � G !cuŠ!Q| 

ü d¬v· cwieZ©!bi Mo nvi = 
ýýā  = 

�ൗ1 4� 

          = 4fþ I!qfvi/!m!KÛ ev  fvë

ü Mo BGgGd/Uvb© = 4fþ  fvë

dig d¨v±i  = 
ýýþ ��ýĂþ�ăþÿ��þ ��ýĂþ  = 1.11

ü cÖwZ Uv!b© BbwWDmW BGgGd Gi gvb = dig d¨v±iMo BGgGd/Uvb© 
       = 1.11 4fþ  = 4.44 fþ !fvë

Zvn!j, mgMÖ K!q!j Drcbœ BGgGd, E= 4.44 f N þ !fvë 

myZivs, cÖvBgvwi K!q!j BbwWDmW BGgGd, �� = 4.44� ��þ !fvë 

        !m!KÛvwi K!q!j BbwWDmW BGgGd, �Ā = 4.44� �Āþ !fvë
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!fv!ëR  iwkI, Kv!i›U  iwkI Ges UªvÝdi!gkb  iwkI t
Avgiv Rvwb, �� = 4.44� ��þ !fvë----------- (1) �Ā = 4.44� �Āþ !fvë-------------(2)

!fv!ëR  iwkI ���Ā = 4.44� ��þ4.44� �Āþ���� = þ�þ� = � 
Kv!i›U  iwkI 
UªvÝdigv!ii  ÿ!Î, 

cÖvBgvwii A¨vw¤úqvi Uvb © =  m!KÛvwii A¨vw¤úqvi Uvb©

UªvÝdi!gkb  iwkI ���� = þ�þ� = ���� = ���� = � = Transformation Ratio

ü ���� = �������� = ���� = � 
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UªvÝdigv!ii AcP!qi ZvwjKv t

❑ mvavib UªvÝdigv!i ỳB ai!bi jm n!q _v!K, h_v-

❑  !Kvb UªvÝdigv!ii  i!UW KVA  Z 100W Kcvi jm n!j, 
ÿ Ā  jv!W, 

ā Ă  jv!W I wØ¸b 

 jv!W Kcvi jm n!e h_vµ!g-

 1| ( 121)2100 = 25þ
 2|  (341)2100 = 56.25þ
 3 |  (21)2100 = 400þ

1|  Kvi jm ev Avqib jm t
  K) GwW Kv!i›U jm
  L) wnm!U!iwmm jm
                 !Kvi jm  h  Kvb  jv!W GKB _v!K|

2| Kcvi jm ev �2� jm t hv  jv!Wi Dci wbf©i K!i|
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UªvÝdigv!ii cÖ!qvRbxq m~Îvewj t

1. �� = ý� = 4.44�þ�� × 10−8 ����
2. �þ = ýþ = 4.44�þ�þ × 10−8 ����
3. þ = þþ × ý
4.  � = ���� = þ�þ� = ����
5.  �� = ���×1000��
6. �þ = ���×1000��

û þ -Gi gvb g¨v·I!q!j  `qv 
_vK!j gvÎ 10−8 Øviv ¸b n!e Avi 
I!qev!i _vK!j 10−8 n!e bv ý þþ = !Kv!ii m!e©v”P d¬v·  WbwmwU

mKj g¨v_ Ki!Z n!e| 
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Chapter - 3

UªvÝdigv!ii !jvWwenxb Ges !jvWhy³ Ae¯’vq Kvh©cÖYvjx
No-Load & Loaded Condition of Transformer

UªvÝdigv!ii  bv-!jvW Acv!ikb t 
  UªvÝdigv!ii GKw`!K Gi  i!UW c~Y ©  fv!ëR cª!qvM K!I Ab¨ mvBW  Lvjv  i!L 
w`!j UªvÝdigv!ii   h Ae¯’vi m„wó nq, Zv!K UªvÝdigv!ii  bv-!jvW KwÛkb e!j|

K)  bv-!jvW  fv!ëR (���) t   UªvÝdigv!ii  m!KÛvwi mvwK©U  jvWwenxb Ae¯’vq  Lvjv 
 i!L cÖvBgvwi!Z  h  i!UW  fv!ëR cÖ!qvM Kiv nq  m cwigvb  fv!ëR!K  bv-!jvW  fv!ëR 
e!j| A_©vr cÖvBgvwi  fv!ëR  �� -B n!jv  bv-!jvW  fv!ëR ���
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Working Principle of Transformer :

B!jK!Uªvg¨vM!bwUK BÛvKkb bxwZi wfwË!Z KvR K!i|
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UªvÝdigv!ii kZ© mg~n : 

1|  Kv!bviæc ˆe`y¨wZK ms!hvM  bB

2| Dfq K!q!ji wd«Kz!qwÝ memgq mgvb _v!K

3| B!jK!Uªvg¨vM!bwUK BÛvKkb bxwZi wfwË!Z KvR K!i 

4| GKwU Awfbœ Avqib  Kvi Øviv Pz¤^Kxqfv!e mshy³

5| Dfq K!q!ji KVA cvIqvi mgvb

6| K!qjØ!qi  fv!ëR Ges Kv!i!›Ui cwigvb G!`i c¨v!Pi msL¨v Ges mvB!Ri Dci 

wbf©i K!i 

7| eZ©bx ỳwU G!K Ac!ii mv!_ wgDPzqvj BÛvKwUf cÖfv!e _v!K  BZ¨vw`
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UªvÝdigv!ii !h mKj As!ki mga^!q MwVZ t
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1| nvB- fv!ëR IqvBwÛ
2| !jv- fv!ëR IqvBwÛ
3| A!qj  j!fj BwÛ!KUi
4| KbRvi!fUi
5| weª`vi
6|  iwW!qUi
7| Kzwjs d¨vb 
8| UªvÝdigvi A!qj
9| Av_© c!q›U
10| G·cvjkb  f›U

11|  U¤úv!iPvi  MR
12| eyLjR wi!j
13| _©v!gvwgUvi 
14| K¨v!iR
15|  cÖmvi wiwjd fvjf
16| A!qj cv¤ú
17| nvB- fv!ëR eywks 
18| !jv- fv!ëR eywks 
19| U¨vsK
20| wmwjKv
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UªvÝdigvi MV!bi e¨eüZ wRwbmcÎ t

1| msKi avZzi w÷!ji wkU

2| j¨vwg!b!UW  Kvi-CRGO

3| Bbmy!jkb t 

4| Bbmy!jwUs c`©v_ 

5| Bbmy!jwUs Kcvi Iq¨vi

6| A¨vw¤úqvi wUDe

7| A¨vw¤úqvi K¬_

8| HT & LT Terminal Equipment

9| dg©v, UªvÝdigvi Kfvi, bvU-!evë BZ¨vw` 
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UªvÝdigv!ii cÖKvi!f` t
K) Kvh©cÖYvwj Abyhvqx t 
 1|  ÷c Avc UªvÝdigvi 
 2|  ÷c WvDb UªvÝdigvi 

L)  Kv!ii MVb Abyhvqx t 
 1|  Kvi UvBc UªvÝdigvi 
 2| !kj UvBc UªvÝdigvi 

M) cÖ!qvM Abymv!i t 
 1| cvIqvi UªvÝdigvi 
 2| wWw÷ªweDkb UªvÝdigvi 
 3| A!Uv UªvÝdigvi 
 4| Bb÷ªy!g›U UªvÝdigvi 
        K) Kv!i›U UªvÝdigvi
        L) c!Ubwkqvj UªvÝdigvi

N) kxZjxKiY Abymv!i t 
 1. Normal or Natural Cooled Transformer

 2. Forced Air Colled or Air Blast Type Transformer

 3. Oil Filed Self Cooled Transformer

 4. Oil Filled Water Cooled Transformer

 5. Oil Filled Forced Air Cooled Transformer

 6. Filled Forced Oil Cooled Transformer
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UªvÝdigv!ii cÖKvi!f` t  . . . . . . 
O) ¯’vcb cªYvwji wfwË!Z t
 1| Bb!Wvi UvBc UªvÝdigvi
 2| AvDU!Wvi UvBc UªvÝdigvi
 3| !cvj gvD!›UW UªvÝdigvi
 4| AvÛvi MÖvDÛ UªvÝdigvi

P) wd«Kz!qwÝ Abymv!i t 
 1| AwWI wd«Kz!qwÝ UªvÝdigvi
 2| !iwWI wd«Kz!qwÝ UªvÝdigvi

Q)  dR msL¨vi wfwË!Z t
 1| wm!½j  dR UªvÝdigvi
 2| cwj  dR UªvÝdigvi
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 Kvi UvBc, !kj UvBc Ges ¯úvBivj UvBc UªvÝdigvi t 
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 Kvi UvBc, !kj UvBc Ges ¯úvBivj UvBc UªvÝdigvi t 

¯úvBivj UvBc UªvÝdigvi
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 Kvi UvBc Ges !kj UvBc UªvÝdigv!ii cv_©K¨ / Zzjbv  t 
 Kvi UvBc !kj UvBc 

!Kv!ii g!a¨ GKwU g¨vM!bwUK mvwK©U ˆZwi 
nq|

!Kv!ii g¨vM!bwUK d¬v· mgvb ỳBfv!M fvM 
n!q ỳwU g¨vM!bwUK mvwK©U ˆZwi K!i|

GK cvqvq cÖvBgvwi I Aci cvqvq  m!KÛvwi 
IqvBwÛs Kiv n!j wj!KR d¬v· Kgv!bvi 
j!ÿ¨ cÖwZ cvqvq cÖvBgvwi I  m!KÛvwi 
IqvBwÛs Kiv _v!K|

ga¨ evû!Z cÖvBgvwi I  m!KÛvwi IqvBwÛs 
_v!K, d!j j wj!KR d¬v ·i cwigvb A!bK 
Kg nq| 
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