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Abstract

This project is to design and develop for a switching power supply in order to be used for
electric irons having a rated voltage of 5 volt and a rated current of 100 milliamps.The developed
power supply consists of four main parts: input filter-rectifier circuit, push-pull converter, current-
voltage control circuit and output filter-rectifier circuit

From the experimental results with the set voltage of 5 volt and the set current of 100
milliamps supplied to the resistant load of 50 ohm, it has been shown that the output voltage is
equal to 5.09 volt with tolerance of 1.8%, the output current is equal to 103.40 milliamps with
tolerance of 3.40%, the ripple factor is equal to 4.45%, the efficiency of the developed supply is
equal to 90.68%, the power loss is equal to 0.054 walls, and the value of the voltage regulation is
equal to 2.98%. Therefore, the developed supply can produce the voltage and the current in the

acceptable range while supplying the resistant load of 50 ohm.
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vinglfl 2.31 0) ileunnan Primary (N;) 1850 V, 1tas¥anI@ Secondary (N,) ogjlu
anmilanees i ldifedinszumBnamilsvaluvania (N,) Sond ssuanszdu ig
(Exciting Current) ttazaziinavi 1 iBaus s 1l wailoniis (induced Voltage) JuRvAaIAna
roadan

d
e; = Ny d—‘f: = N; 0@, cos wt = E;; cos wt @1.7)

d
e, = N, d—i = Nyw@, coswt = Ep, coswt - (2.27)

e @ =@, sinwt

?n = Maximummagnetic flux
Y o v = T a A o ~ ° s @
fdmuald B, uay E, ilualsz@ning (ms) voussin Il wniioni e, uaz ¢, mudidu

uaz w = 2nf

E, = N, %ﬂ - %lem = 4.44N, 0 (2.28)

oo = 2Ny = 444N, B, (2.29)
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ila @, = B, Ac vl
E; = 4.44fN,B,,Ac (2.30)
E, = 4.44fN,B,Ac (2.31)

w o ar
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2

o =

13973 1 (Voltage ratio) 1150 (Tumns ratio) A4H

E;y _ Ng

=a 2.32
. (2.32)
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A o

' a T e o |
2. NTEUA 1, (Core loss Current) Hlumnszuaiildifasgaudoluunumin dagui 2.32
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I. = 1p cos B, (2.34)
I = Ipsin B, (2.35)

o B e 4 o
aalu 117 3 agandoluunmuman @, or P)awnsan Idvinaums

core

PC = Vllg sin BC = V1[C (2.36)
o S, = Vyl,
P I
Power Factor{cos8.) = S—C = I—c (2.37)
c 9

YULUN52 (Transformer Under Load)
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N1[’2 = Nzlz (238)

at

¥ @ d T oo v ) 4
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UHg Current Ratio T
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1. aanland 1 e sziiwssdufiondey fe
Vp = f»imaqmjmﬂaﬂﬂﬁu (Peak Voltage)
Vpp = ﬁ1qaqmawaﬂﬂﬁuﬁweﬂﬂﬁ'u (Peak to Peak Voltage)
VrMs = AR ang ity Loa. (Root mean square Voliage)
Vaya = AULS ﬁﬁulﬂ%ﬂ (Average Voltage)
uazswndn wilden

Vp._p =2 VP Las VRMS ={.707 VP
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Bunaiidy 220 Taad TaoWuseduoine 5 Toad uaznszua 100 Haduewd] ¥

A w a = o
AUDNIND 25 ﬂiﬁlﬂ'i@'l%'

1. anuran lunsiay

1
T . (3.7)
1
T =—————
25%103

= 40 x 107% Ju1h

2. MUUA Ty
.8T
Tonpaan = 2 (3.8)
T =04T
= 0.4 X 40 x 107

=16 X 106 %

3. AMUADASIEIUTIIUTOY NN,

& - (Vin(min)—VCE(sat)) LtoN(max)
Ng (Vo—Vp)(T/2)

(3.9)

Np  (98.898—-1)x2X16x107°

Ng (5—0.6)x40x1076
= 17.799 591
W3 rzRzudon N/Ng= 18 391

4. MUUATIUIUTOU N, Uag N,,

(Vin(min)‘VcE(sat)) tON(max)xm8 (3.10)
N = 3,10
P (ABmax)(Ae)




Np (98.898—1)x16x107%x108
Ng 1600%1.48

= 66,1473 501
a c’a’; = o

auiwdeniausen Ny, uag N, ihidil 67 591

5. Ne= — = 3.7 501

ch\
|~

= 4591

6. AnnminNumilenivosaadn nsuis L, (szosvosenta 1 uinu 0.1 dafwas)
4XTx1.48x148%%x1078

0.1

(3.11)
— 40,737 X 1073 10k
7. A nszuagagad ns
(Vin(min)—v {d
I | PoT CE(sat)) ON(max) 3.12)
PR 2MViN (min) TON(max) Lp '

12.5X40%1076

(98.898—1)x16x10~°
T 2X0.8X98.898X16X10~6

40.737%10°3

- 0.236 ueuil wie 236 fadueni]
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351 WA s adwnte v,
Tas Vv, = aWsIaumtov092993503nIZId :
V_= mussaugegavesdgana lday
vV =249V
1

Vae = =7 Vi sin(@t)d(wt) + 2"V, sin(wt)d(wt)] ; snm—2m; Vy = 0;

= ‘%‘: [— cos(wt)]g
= VEE{[— cos(m) — cos(0)]}

=2 [—(-1-1)]
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Vae =2 = 0.318Vy,

Vi =792V

allszantwa (Effective value or Root Mean Square)
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Vims = E G

1 w & o -~ 2 g
ATTMIANSIAUFIDUIDTVBI 9503 YINTTUARUUF TN A

UNUABILSIAU V(D = V, sin(0) Tumunisn 3.14 9zla

Ve = J% Jy (Vi sin(wt))?d(wt) + i L2 (U sin(t))2d(wt)

= [Yw? e o
= |0 I} , sin?(wt)d(wt)

= J‘;—":: [f()“%( 1 — cos(Zwt))d(wt)

= [ [ agon) 2 [ cos(2und(en

= \[VZ—':‘: [% (wt) — %f; cos(Zwt))d(2wt)



54

— [Ym®2 L
= J; 2(u)t) —4sm(2wt)

= JVZ—':'; [% (m) — %Sin(ZTII) - % (0) — isin(O)

Vil
v = |Im_
rms Py 2)

Vv
Vims = Tm = 0.5V,
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Vout = Vzr — AL, (3.13)

Vout = 4.4+ 5% 1073 x 100

Vout=49V

3.6.2 Y1191 R Tmazay

R = Vin—Vour (3.14)
Iz
_T22-49 o
5% 1073
3.63 WA R, Tz
vV,
Rigad = ?:T (3.15)
4.9

Rioad = 150 %103

=490
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e = o (3.16)

X 1 ¥
die A, Ao AunmhdavewnaundonlaslWih
= zﬂ P a
w, Ao Auilumsiuvanin

MLT fio anuermasluminuiaaianesoy

unundoutasiihinnudgeudindudaldsanesnuisimiie uaziuds Tao

doyauina gudnvay uazlSuasvewnundoudas Wi nnudgeninus sndndn 14y
]

a

2 = o e 3/ 3 <
asnaasd anFeufsususuin uazquauidvewnundautlasihaudgea

TassaS1aunusiia BIETD uag Pot L@ landes1e 3.1 549 3.3

maa 3.1 msnfeudisigadnuas InssahanmilomladiWfhauiigesiia B

Core Type Ve/mm’ AC/mm’ WA/mm’ MLT/mm Kg(mms)
EI30/21/11 6720 113 149.96 73.1 26194.8
EI33/23/13 7910 118 267.575 84.1 44301
EI35/24/10 6270 89.3 302.835 72.33 33388
E140/27/12 11100 143 353.52 88.6 81588.3

19 3.2 msuBsuifouguanuuz Inseahaunuvdeulad Iihenudgawiia RTD

Core Type Ve/mm’ AC/mm’ WA/mm’ MLT/mm Kg(mms)
ETD34/17/11 7640 97.1 171.1 44 36697
ETD39/20/13 11500 125 2343 48 76202.9
EI35/24/10 17800 173 278.53 - 54.3 153457.6
ETD44/22/15 24000 211 343.38 60.9 250962.3

519 3.3 mansufougudnuaz Tnssaieunumden)a IWwnud gesiia Pot

Core Type Ve/mm’' | AC/mm’ WA/mm’ MLT/mm Kg(mms)
P26/16 3530 93.9 99 65.9 13237.8
P26/16/1 4370 110 99 65.9 18166.5
P30/19 6190 137 133.25 78.5 31859.5
P36/22 10700 202 191 .26 94.2 82846.8
P42/29 18200 265 324.8 109.9 2075439
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1 & 4 = T T {
winulefrudsdilaudnimed Idannaumsh .21) TasswazBeadianszna?’l$luimd 4

Wi 4.

n= P‘;Tt x 100% (3.18)

Pin = Pour + Pioss (3.19)

\' -V
Voltage Regulation = noload ~ “fullload » 4 (3.20)

Vullload
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ripple_voltage(rms)

Ripple Factor (%) = DC voltage X 100% (3.21)
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Scheottky barrier diodes 1N5817; 1N5818; IN5818
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