» -
TIBNVITAINEN

n1#1'ing

- { [ ' )
RAZNTINAIT #1B1IAINTINIWEY. RuninatirddInTTud L annTaiing. AIEINTIURD VLN

Urzindina, 2535.

' q‘n - d & o - a { a
ABANA  WIvUM. NITIUIMUINITUUAINUTUR TI-TURTI LW LWNA DY, IMNBIUWUS U TN

a o~ a 4 - o
NN TTUA TR TUN1VANR 3G1a¢n1muu11nuwau s 2535,

{ «Q e < s @
uug1u HaﬂW%lﬁﬁ. nw1aanuuu1zuu1u§w. uvunilanetniuiwnn, 2530.

. a ' [Y) ao < s . Wb
LamR - 3TN, ANAN1 T TYTUN U Orcad/SDT & PROTEL. u1un§taagtﬂiua1na,

2536.

a 4 o
angun Qaana. TIBNULATANII8TWRTY 0-500 V,10A. nzqtnuuu1un1 :
L}

' - -~
3ﬂ1aqn1auu11nu1aa. 2529.

a o 3 & &
MBET NBNEI. owu;ﬂau1uﬁw. u1unitaagtaiuawne, 2536.

QQ( o 4 o & - - X - a
BRANA 1TTAEIRE, IVNA qn11nu Uar uuv ﬁ1qaa1ﬁa. WUFWUIFINTIUNITIEAY.

v
o

4
ATIN 5. Usenauiluial, 2529.

- - & 4 v v 4 . < aL o ¢
BNT RAUITTIBING. lﬁ1a¢1“ﬂ71"13uuUUl“uﬂ1u1ﬁ1q”ﬂaq 1UR 10 NTaIAR.

- - { a - o a £ - ™
7nawuuuuﬂ1quﬁ1d1n11uﬂ1da1uu1uunﬂ 3ﬂﬂaen1muu11naﬁaa, 2536.

- . ' - { [ I
tants 5a11d§. nﬁanw11§¢ﬁu "LEK 6.0 ﬂauuavdwu1u3ta71suaqa1§tannvaﬁnd

LBt Fuuuunau. NTILNWNNIUAT ¢ ARITIIRINTIN MW

{ - -~
1aﬁaqnvmunw1nuwaa, 2535.



101

AWIBINOY

Chrysis,G. High Frequency Switching Power Supplier: Theory and Design.
Nevw York: McGraw-Hill Book Company, 1984.

Kieth H. Billing. Handbook of Switchmode Power Supplies. New York:

McGraw-Hill Publishing Company, 1989.

MathSoft, Inc. Mathcad Release Notes Version 2.5. One Kendal Square

Cambridge,MA 02139, 1989.

M.H.Rashid. Power Electronics Circuits,Devices,and Applications.

Prentice Hall,Inc., 1988.

Mohan,Undeland and Robbins. POWER ELECTRONIC :Converters, Applications,

and Design. John wiley and sons,Inc. , 1989.

Otmar Kilgenstein. Switched - Mode Power Supplies in Practice.

John Wiley and Sons Ltd. , 1989.

Robert L. Stetgerwald. A Comparison of Half-Bridge Resonant converter

Topologies. IEEE TRANSACTION ON POWER ELECTRONICS VOL 3 NO 2 %
APRIL , 1988.

Ruddf P. Severns, and Gordon Bloom (Ed). Modern DC-TO-DC Switchmode

Pover Converter Circuit.New York: Van Nostrand Reinhold

Company, 1984.

Saobodan Cuk and R.D. Middlebrook. Advances in Switched-Mode Power

Conversion. Vol.2, 1983.

Ferrites Soft-Magnetic Material Data Book. Siemens, 1986/87.

Fuji Semiconductors for Power Electronic Catalog. 1988.

Motorola Inc. Rectify and Zener Diode Data. 1992.

The Voltage Regulator Handbook..Texas Instruments, 1977.

WIMA Capacitors. Federal Repubric of Germany, 1986.




WIAINTAURIING 18
CHuLALONGKORN UNIVERSITY



TusunTu Math CAD ﬂ’auaanuuunnuwa{wa;

XK KK KKK XK >

Transformer specifications:
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< KK K K K XK K

Peak voltage of coil no. 1 V1 = 38 v
Peak voltage of coil no. 2: Y2 ==438 v
RMS current in coil no. 1 Irmsl 2= 20 A
RMS current in coil no. 2 Irms? g= 20 A
Window utilization ratio of ecoil no. 1; & = 0.5
Window utilization ratio of coil no. 2k B = 0.%
Converter type factor O
3
Operating frequency s = 20-10 Hz
HOKOK KKK KK Designed specifications: < 3OKOK XK kK K XK K
Maximum flux density : Bmax> := 0.148 Tesla
Window utilization factor : K 1= 135
Copper lo=ss; Pcu =z2= 5 Watts
T Z [ 21
}, 2l M S ! | 2 Irms2 ]
slv1 - J 2N 1
1 | L a L B
Kapr = t—|«
L 2] | 2 2z
b b 1 K-Bmax -fs -Pcu |
=10
Kar = 1.948 .10 MTS
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HHKOK K KKK K > Core selection: < KKK XK K KK K

For EI1® core size: TYPE EI1l9 :

>

€8S == EC70 <CKXXKKX  Core selection KK 3K K K 3K K K K XK
8 == £8% = 1
W = DWw " S &= DS 5 == B
[§5 cs ES.1
2
% -4 g
Ka == W W = 4.69-10 S = 2.01 10 r = 0.097
E
=10
Ka parameter for EC70 core is: Kg = 1.9535 .10 M™5
< KKK KK K
KK KK KK KK > Calculated results KKK KK K K K
Selected wire gauge :° SWGs := SWG33
V1
Number of turns : R N1 = 15.967 Turns
dooBmax-S-fs
Number ot turns selected : Nls == 1leé G Turns
K-a- W =6
Total wire area : Awl = ————— Awl = 5.13.10 M2
Nls
Awl
Mumber ot wires : Nlwire := Nlwire = 101.237 Wires
SWGES < KKK K KK
Number ot wires selec Nlwires := 100 < SRR Wires
Selected wire area : AWls = Nlwires: SWGs
Total wire length: Wllength := t-Nls Wllength = 1.552 Meters

KKK KKK
Vi

Core Bmax Bmaxc

— Bmaxc = 0.148 Tesla
S N1ls-S-fs < 3K K KK K K K
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TUsunTn Math CAD i1uaanuuun11uﬂda§tua4 (R8)

t
Total wire resistance:;Rwil := ;- Nils- Rwil = 0.006 Ohms
' AwWls < %K 3K 3K KK K
Z
Copper loss ; Pcuwil := Irmsl -Rwil Pcuwil = 2.535 Watts
< KK K K K Xk
Selected wire gauge tor N2;: SWGs := SWG33
V2
Mumber ot turns ; N2 = N2 = 15.967 Turns
Bmax-S- fs
Humber of turns selected; NZ2s == 16 ¢ st Turns
K-RB-W -6
Total wire area : AWZ == AW2 = 5.13 .10 MT2
N2s
AW2
Number of wires : N2wire := N2wire = 101.237 Wires
SWGs € KK K K K K
Number of wires selected; NZwires := 100 € oo Wires
Selected wire area ; AWZ2S = N2wires: SWGs
Total wire length; W2lenath := t - N2s W2length = 1.552 Meters
< K K 3K 3K XK 5K K
V2
Core Bmax ; Bmaxc :@:= Bmaxc = 0.148 Tesla
WrNZs s 8- Fe < KK XK K XK %K
j o
Total wire resistance; Rwi2 := ;5 N2s- Rwi2 = 0.006 Ohms
AW2sS < KKK K kK K
2
Copper loss; Pcuwi2 := Irms2 ‘Rwi?2 Pcuwi2 = 2.535 Watts

CRAOK KKK
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TuTunTy Math CAD huaanuuunnudua{wa{ (Ra)

Total copper loss

Core loss per weight

Core weight ;

Ll

Core loss by weight;

Pcut = Pcuwil + Pcuwi? )
Pcut = 5.069
-6 222 l1.192
s Pw = 9.5623 10 -Bmaxc - fs
Pw = 0.018 Watts per gm
Wc -= DWC Wc = 252 am
Cs
Pcorew := Pw-Wc Pcorew = 4.622 Watts
< %K K K K 3 K

KKK K KK KK K K K KK KK XK K KK K KKK KKK K XK END K 3K K 3K 3K K 3K 3K 3K 3K K 5K 5K K 3K 3K 3K K K 3K 5K 5K 3K 3K oK K
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XK K K K K K K

=6
Inductance: L. 2= 9.22°10 H
Peak inductor current; Ip -= 58 AMps
Ip
Effective inductor current; Irms = — Amps Irms = 41.012
i
J 2
KKK KK KKK S Designed specifications; <R K KKK KK
Maximum flux density ; Bmax := 0.15 Tesla
window utilization factor : kK 2= .35
Copper loss; Pcu = 6 Watts
x
~7
Operating fregquency e 82 ,19.2°10 Hz
TR N 2] 1]
P PN )| ==l rms
L .
| L2 4 LLZ] Ji
Kagr = 4 -0 | |
! 2 !
L k- Bmax -Pcu |
=10
Required Kgr Kans 5320104 el O MTS
K K KK K KKK Core selection; < KKK K K K K K
For EI19 core size: TYPE EIl9 ;
£S5 = EC70 <XXXX*%xX Core selection 2K K K K KK 3K K K K K
8 2= 1EsS =1 4
W o= DW S = DS T 2= DT
€3 s CS.x
2
< -4 -4
Kg = o= W — W = 4.69 10 8 &= 21110 t = 0.097
i
.— ~lo -
Kg parameter for EC70 core 1s; Kg = 2.153-10 M5

Inductor specifications: & KKK K XK K XK K




108

o 4 '
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K 3K K 5K K K K XK > Calculated results < KOK K K KK XK K
Ip
Humber ot turns : Nw = L ———— Nw = 16.8%96 Turns
Bmax- S
Number of turns selected Nws == 17
Selected wire gauge : SWGs = SWG33
K —&
Total wire area : AW = —— AW = 9.656 .10 M 2
Nws
. AW
Number of wires : Nwire := Nwire = 190.564 Wires
SWGEs < 2K K K K K XK
Number of wires selected: Nwires := 190 Aws := Nwires SWGs
Total wire length; Wlength = t-Nw Wlength = 1.639 Meters
< 2K K K K 5K K XK
ARRA -,
Core Bmax : Bmaxc 1= —m Bmaxc = 0.149 Tesla
Nws: S < KOK 3K K K K
3
gy uo-S-10 g = 8.311 mm
Alr-gap length lga = Nws ———me < 3K K K K K kK
(@
o
Total wire resistance: Rwi := g Nws: — Rwi = 0.004 Ohms
(2T & KK K OK XK
Z
Copper loss ; Pcuwil := Ilrms ‘Rwi Pcuwi = 5_.9¢ Watts
< KK K K K XK
-6 2w 2P 1192
Core loss per weight : Pw = 9.5623-10 - Bmaxc ‘s
Pw = 0.018 Watts per am
Core weight : Wc = DWC am
Cs
Core loss by weight: Pcorew := Pw-Wc Pcorew = 4.494 Watts
< %Kk 5k %k kK XK

HOK K K K K K K K K K K K K KKK KK KKK KK KKK HOK  END KKK oK K oK oK 3 5K K 3 oK 3K K K oK 3K oK 3K oK K K
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