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Executive summary

A job has been established to design a power supply unit for a consumer electronics device. This
power supply needed to be designed, simulated to be able to evaluate the power supply. Research
was first done to find the specification of the power supply. It was also researched in how to meet

these specifications.

The power supply design started with the design of the regulator. This was done first as it is the
output of the power supply and rest was made easily around this. The regulator performed very
good giving very slight voltage change over a large span of load. The rest of the power supply was
designed around this regulator including safety features to protect against overvoltage protection

and short circuit protection.

the power supply was tested on multisim and compared against original specifications to ensure that
it was an effective solution to the problem. The design proved very good giving a constant out put
under a varying input voltage. All the components used would comply with the environmental

concerns around the power supply making this design a very strong solution

ES should cover all
sections and give a
flavour of the entire
report




Researching requirements and compilation of the specification

The customer has given a specification of the technical and environmental requirements of the
power supply. The technical specification is in the table below. The input voltages have been given

tolerances to meet voltage supply tolerance.

Technical specification Value Tolerance
Vin 240 VAC +6% and - 6%
Voouw 24 vyDC +/- 1% @ 240 Vin
+/-2.4% @+ 6% and - 6% 240 Vin
| out SA +/-5%
Fin 50Hz N/A

An environmental specification is given as well as a technical one. This is the characteristics around
the power supply that the circuitry will have to withstand during running. The first being ambient
temperature around the power supply may vary from 15°C to 60°C. The atmosphere where the
power supply will be susceptible to high vibrations so components that can handle this and
component mounting methods must be considered. According to Manufacturing Tomorrow (2020) a
method of reducing vibration damage could be to mount the PCB on dampers. The IP rating of the
power supply needs to be IP67. According to |EC Standards (2004) this means it must protect against
hazardous parts and dust whilst protecting against temporary submersion in water. The power
supply must be compact and potable. This may be difficult as a 5A 24V power supply will have to use
a high rating transformer which may be bulky and heavy compromising the size and weight of the

power supply.




Design method, choices and calculations

A linear power supply will be designed. This type of power supply is simplistic design with a high-
guality stabilized output when a varying input is present. This suits this application with the input

having a 14V potential deviation with the output only having a 0.48V tolerance band.

This type of power supply has 4 main stages. The first is the transformer. This brings the voltage
down to voltage slightly more than what’s needed for the regulator. A rectifier is next in the circuit
to turn the reduced AC into a DC. An electrolytic capacitor is then used to reduce ripple on the
waveform to what the regulator accepts. The final and most important part is the regulator which

gives the steady output. A block diagram here

would have been good
The first part of the design is the regulator. According to On Semiconductor (2002) the MC1723C is a

suitable chip for this application. In the normal configuration of the regulator the voltage can be
achieved but the current cant. According to (Motorola, 1996 ) if used in the “NPN Boost
Configuration” as shown in Figure 1 below the current can be achieved. The chip driving a transistor
which amplifies the weak output voltage into something usable for this application. The voltage after
the transistor is fed back into the chip with the voltage divider giving the chip the set point voltage
for the output, this is how the linear regulator achieves its steady voltage output. For this reason,

this chip is used in the design. The datasheet from Motorola (1996 ) for the MC1723C is found in the

Annexe.
Q1 R V
PN SC 0
2N305.5 1.30 +15V
Y ______ _orEquiv 1/2W
in 12 [ | 10 Ige = 0.5A
+ 20V |
1| | 2

| |3
| mci723c | [
| | Ry 3 12
6 | L& .
HS i I 13 _L 1nﬂpF

5.1k 5 [F LB T
_____ _

0.1;J.F_/'E Cref C1 Ry < 10k

= 7

R2  Figure 1 MIC 1723C chip {semiconductor, 2002)




With the regulator chip selected the relevant calculations can be made.
A low value of C,,f is for a low noise operation. The datasheet suggests a value between 0 & 0.1uF
Crep = 0.1uF

R1+ R2is a chosen value which must be between 10KQ and 100K which is a design parameter

taken from the datasheet.
Ry + R, = 50KQ

v,

Ry =7 (R +Ry)
a

Vies is from the datasheet

R—750 103
Z_E( X )

R, = 15KQ

According to On Semiconductor (2002) R2 should be able to vary by 5% to allow the output
to be set accurately. As this circuit is only being simulated the ratio between R1 and R2 will

be adjusted on Multisim until correct voltage is given.
R, =(R, +R,)—R,

R, = (50KQ) — 15KQ

R, = 35KQ
_ Ry xR,

TR +R,
35KQ0 X 15KQ

R: = 35ka 1 15k0
Ry = 10.5KQ

Which as a round number,

Preferred
R; = 11KQ value




The maximum current is determined by the Rsc value which is calculated below. According
to Motorola (1996 ) the chip wants 0.6V dropped through this resistor so the resistance is
worked out by dividing the required volt drop by the maximum required current. The chip
has its own method of dealing with short circuit protection as when the volt drop goes
above 0.6 V the chip will assume the current is higher than what the circuit was designed for
and will reduce voltage and current proportionally to prevent damage. Figure 2 shows the

relation between the current sensing and the limiting current.

08 200
= \
'(-g ~
=T
507 Sense \oltage 160 ‘E
O —
o T~ =
2 &
06 [—— Limit Current Rs =50 3 “4-..\ 10 &
= \\::--...____\ @
= =
G 05— AN 80 =
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Figure 2 Current limiting (Motorola, 1996 )

0.6V
R, = %
0.6V
se — T

Ry = 0.120;1.0W

Vin = Vour +2¢ +3V
Vin = 24+12+4+3V
Vi, = 28.2V
As 28.2 is the minimum value to run the chip for this application it will be rounded up to 30V

Vin = 30V




The values for the components are shown in the table below

Component Value
R1 ' 35kQ
R2 15kQ
Rsc 0.120; 1.0W
Cref 0.1uF
Vin 30V
Vout 24V

The physical components that can be used for are now found from datasheets.

Starting with the transistor, the main characteristics of this device is it must be able to
handle 5A through the collector, be able to be driven from 150 mAdc and be able to handle
24V. A suitable device found is the ON Semi 2N3055G NPN Transistor. The data sheet for
this device is in the annexe. The main characteristics are in the table below, the data was
obtained from (rs-online, 2020). the comparison for the technical data of the transistor

values and the required show the 2N3055G is compatible for this.

Transistor Required
Maximum DC Collector Current 15A SA
Maximum Collector Emitter Voltage 60V 24V
Maximum Operating Temperature +200°C +60°C
Minimum Operating Temperature -65°C +15°C
Maximum Collector Base Voltage 100 24V

Crerand C1 will be a Wurth Elektronik 100nF Electrolytic Capacitor. The capacitance, maximum

voltage and working temperature range match the application. The datasheet for this is in the

annexe.




R1is made of 2 resisters in series 1 fixed value and 1 potentiometer. The fixed value is 34KQ
and the potentiometer 2KQ. the same principle goes for R2, the fixed value is 14KQ and the
potentiometer 2KQ. the datasheets for these resistors are in the annexe. R3 uses the same

range of resistors as R1 and R2.

The resistor for Rsc has to withstand more power than the rest so a different range must be
used. The chosen resistor has a 3W power rating making it suited for the job. The datasheet

is attached in the annexe.

That completes the regulator the next step is to look at the front end firstly starting with the
amount of allowable ripple into the regulator. This requires information from the datasheet

to have a voltage value for ripple

Rivwle Reiecti _ Ripple Out
ipple Rejection = Ripple In

1mV

—-74dB = ———
Ripple In

imV

Ripple In = 54 dB

Convert -74dB into Volts
74 = 10—
20

1
200x10-°

=10
—74 = 5V
The maximum amount of ripple that can possibly enter the chip is 5V.
Ripple = 2.5V
Vi = Vin + 2V,
Ve =30+60
V,, =45V

Maximum Ripple is 5V. to be safe of not having ripple on the output a 3V maximum ripple will be used

instead.




2.5
rf = x 100
RN

rf = 2.94%

wCR; = 20

Value taken from Graphs on in annexe.

Ve 30 _ o
Vm = 45
RS 0% =02
RL_ 7T
Rs = 0.2 x Rl
_Vc
RL=1E
v
Rs =02 x-<
Iy
Rs =02 30
s=0. X?
Rs = 1.20
v
Rs =02 x-<
Ig
20
C_

2r x 505
€ = 10.6mF

The voltage going through the capacitor is up to 50v. the closest component to this on the market is a

10mF with a 50v maximum voltage. The datasheet for this component is in the annexe
Good, preferred value

The rectifier can now be calculated. The first part to be calculated is the current passing throtgficeach
diode.

[F(avg) =1o/2=25

Rs 19
(2xRl) —
Irms = 24
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The diode current graph in the annexe is used to obtain the values for the diode calculations.

IF(pk) _
IF(avg)

IF(peak) = 5.4 % 2.5 =135

PIV =45
I _ Vm
SUrge = ps = Esr
I 45
surge = —
ur9e =17
Isurge = 37.5

A bridge rectifier is specified to save having 4 separate components. The bridge rectifier with suitable

characteristics was found and is in the annexe.

The transformer is the final part of the circuit to be calculated.

VM +2
V2

4542
V2

Vs =33.23

secondary resistance = 3.20)
Varating =2 xVs xIrms
Varating =2 x 33.23 X2

Varating = 132.92VA

. Vin

turns ratio =
Vout
turns ratio = 240
T 3323

turns ratio = 7 to 1 ratio step down

The transformer required is shown in the annexe from (farnell, 2020). It hasn’t got the exact turns
ratio required to supply the bridge rectifier with 33.23 volts but is slightly higher so shouldn’t affect
the system as the chip can deal with a slightly higher input voltage.

11




A fuse will be placed before the AC supply on this system in case of a short on the transformer or
following circuitry. A ZNR surge absorber could be used to protect components in the power supply in

the instance of a power surge.

A heatsink maybe required for the regulator chip in this situation. A heatsink is used to disburse heat
from the case and junction of a semiconductor device through a finned metal object which allows the
surrounding air to absorb the heat. The chip works best at optimal temperatures given in the
datasheet. It can be calculated what size heatsink if one is needed at all from these values. Figure 3

shows a semiconductor with a heat sink principle

Junction

Figure 3 Heat sink principle

J =Junction
C = Case
S =Heat Sink

A = Atmosphere
The equation below is the relation between these elements of a heat Sink
BJA = 8JC+ OCs + 0SA
According to the datasheet
JC = 1.52 Thermal Resistance
According to On Semiconductors (2002)
0Cs = 15.1°C per W

T] = TA+ PD 6]A

12




TJ —TA

BjA =
J PD

osa=T =T _ 40— ac
=~pp Y-

TA = +60°C
TJ=200 °C
Cs=0.1

200°C —60°C
054 =——————152- 0.1
305

=-0.686 °C per W

A heatsink is not needed for this application.

Shame :)
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Testing, results and analysis

The regulator is simulated on multisim. This is to be sure that this part of the circuit works before
being combined with the rest of the power supply. A similar chip is used as the Multisim doesn’t

have the MC1723C. all the components original calculated values are used to start with. Figure 4
shows the regulator circuit being simulated. The output values are not good on this test with the

voltage being 0.9 volts too low. The current value is in proportion the load on the output.

fiso ”:-'F"FH” ’PRZ

e vreumen oy PRISEAT e
B EREEEEEEEE F 3 0% |
=L e
Zaska el e
ol B
.gmm i

Sk

Figure 4 regulator calculated values
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The ratio between R1 and R2 are altered to make a more accurate output voltage from this

regulator. This is shown in Figure 5.

7 e e e SOV.I1l gy
s an e s aans oo S EEGIN

Figure 5 regulator revised values
The altered values of R1 and R2 have given a very accurate output voltage of 24.0 Volts. The load
resistance was also altered to find where the current was at maximum before the regulating chip
starts to limit the current output in short circuit protection. The current and voltage were recorded
at 0.1Q intervals of load resistance. These results were placed on a graph to be analysed. Graph is

shown in Figure 6

Optimum Values
V=240
1=5.0 6

Modified Values

N

Voltage{V)
"
Current(A)

10

sEsmssEssEEEEsEnEsEnEnEnnnnnnnnnnnnhafunnny

0 02 04 06 08 1 12 14 16 1B 2 22 24 26 2B 3 32 34 36 38 4 42 44 46 4B 5 52 54 56 SE 6
Resistance [£2)

—OITEEE MeEUred U rrent Measured

Figure 6 graph showing load resistance vs current and voltage
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The graph shows the current remains at 5 A in a short circuit situation but the voltage is reduced to 0

meaning no current would really be flowing. This may be a simulation error. The lowest load

resistance this power supply can be used in effectively is 4.7Q. after this the current reduces as its

just not required to pull that much current at them loads.

To prove the high stabilisation of the output voltage over alarge span of load resistance, a 1kQ

resistor was placed on the output of the regulator which is 200 times more the load data being

recorded on the graph. Figure 7 shows the regulator behaviour during this. The voltage has risen

only 0.2 volts which is within the specification.

AN T

D101 11 2N3055A

W

S0 | Wmey 262ma [T
oo | Noe) M 2mA M) Ao
|- 25 i e e

Figure 7 regulator at very low load
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The next part of testing is to turn the regulator into a sub circuit on multisim and create the entire
power supply to have a full function test. Figure 8 shows this. A 240VAC 50Hz supply is added to the
circuit for testing. An oscilloscope is used to compare the different stages of the power supply
rectification and regulation.

Vi
( \}Ezavrm-
"] vV V=
e 2
i IN246 Ve - Vit
U2 ¥ frea) Vitrea) -
—O—— - -
Key=A 3 g ® 1
3$ ~ A e © pry
4 _‘ 4 5 i T R4
Tm,emﬁ e u
| F s

1H

Figure 8 final power supply circuit
The circuit was testing under maximum load of 4.80Q the output of the power supply was 24.0 Volts
at 5.0 A. the voltage coming into the regulator was 31.4V with a 2.41V ripple. Figure 9 shows the
oscilloscope results. its clearly visible how well the regulator performs here with dead flat DC output

at 24VDC.

Smoothed DC < |

Regulated DC

5 after capacitor —f
P —
: \ 240VAC
Supply
\V v
< > |
11 [€ %] Time Channel_A Channel_B Channel_C Channel_D Reverse |
12 i 3.881s 120.058 v 29.590V 23.991V Sa ‘
+ i 3.881s 120.058 V 29,550 V 23.991V .
T2-T1 0.000s 0.000 V 0,000V 0,000V GND
Timebase Channel A ) 5 Trigger
Scale: 10 ms/Div Scale: | 200 V/Div -2 Edge: * Ext
{

X pos. (Div): LO ¥ pos. (Div): 0 9 a 8 Level: | 0 | v ‘

[

AB > |A4B > ACU @ - Qndel\brmd Auto Ex1”

Figure 9 power supply stages comparison
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The specification states that the regulator must work within certain tolerances of input voltage
whilst maintaining a quality output. The minimum and maximum Vin values were simulated on the
power supply the check that the specification is met with this design. Figure 10 shows the power
supply running at maximum rated input voltage.

81

vz
Key = A g

||}~

Figure 10 power supply tested at maximum input voltage

This hardly effects the powers supplies performance with the same output voltage and current but
the regulators input voltage being slightly increased which isn’t important as its within the range
from original calculations.

Figure 11 shows the circuit under the minimum input voltage. The input voltage to the regulator is
dropped to 26.6 where it had to be above 28.8 in the calculation to maintain a 24.0V output. The out
come of this has reduced the output to 23.1 V. This is still within the specification but can be
improved.

v I
/‘)225Vrms
"~ ]50Hz
A e
s1 IN246
uz
L . D1
Key = A sc1 a0
§ e L, B0 Y pr3
]' b Grd R‘
+
10.6mF 0.1nF inbe
T Regulator -|_
- : !
w

Figure 11 power supply tested at minimum input voltage
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Res
earc

Conclusions hon
real

The specification was a good starting point for designing the powei®ipply. This put the major
pon

fundamentals of the design upfront as certain voltages and curreng ratings allow the use of certain

chips to be used. This also allowed the power supply to be designédatith British and international

mee
standards in mind to involve maximum health and safety from thetcliﬁgice.

spec
Starting the design of the power supply at the regulator worked efvﬁécstively as the range of chips are
a lot smaller than the range of most other components so choosingaechip and making everything
else fit around it is a much more efficient method of design. The rggtgaf the power supply was easily

designed from here as the components were generic. Looking at camponent datasheets helped find

the relevant components with the correct characteristics. shop
ping

The method of calculating if the regulators chip needed a heat sinﬁlzw?orked well and was found out
wing

that a heatsink was unnecessary sour
ces

The testing was very affective. The Multisim simulation allowed quiglfand simple trial and error of
different values on the regulator to obtain the correct output voltﬁ’é’g.el‘he variable resistor function
made it very quick to change the load resistance of the regulator tjﬁ;@gy:ord to regulators behaviour
over span of load resistances. The regulator performed very well When the correct values of R1 and
R2 were used. When testing the entire power supply circuit, the si;sy‘éition software wasn’t working

correctly when an inline fuse was being used on the supply. Whern/¥#k fuse was removed for
the

simulation purposes the circuit worked perfectly. desi

gn.

All components used in the design were compliant for the temperature range from the spec. the
finished circuit would be placed into an IP67 rated enclosure with suitable external connectors used
to meet the specification. The system met all technical requirements from the spec within a tight

tolerance.

It would be recommended to increase the input voltage to regulator in order to make better use of
the power supply. Even though the output voltage was within the specification tolerances it could
have had exactly 24.0V if the regulators input voltage was 2 volts greater which would have been
archivable without affecting the behaviour when the power supply is being used on the maximum

input voltage.
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Annexe

Ordes this document by MC1725C/0

@ MOTOROLA
MC1723C

Voitage Regulator

The MC1723C is a postive or negative voltage regulator designed to
debver load current 1o 150 mAde. Output current capabity can be mcreased
ulmommmm«nﬂm«mm\ipluhm

MC1723C is specied for ion over the range VOLTAGE REGULATOR
(0" to +70°C)

» Output Voltage Adjustable from 2.0 Vide to 37 Vide

» Qutput Current 10 150 mAdc Without External Pass Transistors
* 0.01% Line and 0.03% Load Regulation

* Adjustable Short Circuit Protection

SEMICONDUCTOR
TECHNICAL DATA

¢

Figure 1. Representative Schematic Diagram
D SUFFIX
PLASTIC
CASE TS1A
(SO-14)
ORDERING INFORMATION
Opersting
Devioe Alwrnaty Range Paskage |
WMCATIICD 0-u
weirace |uernon | Ta =0 R I0C fppe. or
WATINC
Figure 2. Typical Circuit Connection
T =vig= )
1 1 Rac Figure 3. Typical NPN Current Boost Connection
Ve —: : VA~ Vo
1 | "
o~ . P e
] TO0%S  Eanby | e
‘; we1me b 7 »
r ‘ - b e | I ]
5 e 3
T wme |f—o
1
L]

;i L‘“ T T

L "

vo"(mém) lu;-‘ffmﬂ 'i"sﬁ' WTyee 28°C i 9 Lw

For bast sty 10k « K2 « 100 &
Far mnmus det KD = R1 || K2

i
E;

€ Moirom, e 108 R S
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MC1723C
MAXIMUM RATINGS (T4 = +25°C. unéess otherwise noted )

Rating Symbol Value Unit
Puise Voltage from VGG to VEE (50 ms) Vi) 50 Vpk
Continuous Voltage from Ve to Veg v 40 Vide
Input-Output Votage Diferental Vo ) Vac
Mairmum Output Current [ 150 mAdC
Current from Vegs Ired 15 mAZe
Current from Vz ™ 25 e
oltage Between Noninvening Input and VEE Vie B0 Vde
[ Cifferential Input Volkage Vid 50 Ve
Power Dissipation and Thermal Charactenistics
Ta®+25°C Po 125 w
Derate above Ta = +25°C TN 10 mrC
Thermal Resistance. Junction—io-Air CITY 100 ow
Operating and Storage Junction Temperature Range] T Tag 8510178 ‘C
Operating Ambent Temperature Range TA Oto+T0 ‘C

ELECTRICAL CHARACTERISTICS (Ta = +25'C. Vi 12Vide, Vig = 5.0Vide, I = 1. 0mAde, Rgc = 0. C1 = 100 pF. Crgf = 0 and divider
impedance as seen by the emror ampiifier < 10 ki) connected as shown in Figure 2, unless otherwise noted )

Characteristics Symbol Min Typ Max Uit
— | InputVoltage Range Vi 05 - 40 Vide
w— | Output Voltage Range Vo 20 - n Ve
e | Input-Oustput \ioitage Diffierential Vi-Vo 0 - £ Vo
w— | Reference \oltage Vief 680 7.5 7. Ve
Standby Cumrent Drain ( I =0, Vin =30V) I8 - 23 40 rAd:
Output Noise \ioltage (f = 100 Hz to 10 kiHz) [ MRMS)
w— Cref=0 - 20 -
Craf= 50 yF - 25 -
Awerage Temperature Coefficient of Output TCVio - 0.003 0015 wC
Voltage (Tiow < Ta < Thigh)
Line Regulation i =V
H!?TA=25'C][ 12V eV <15V Rt - 0.0 01 K
12V<\Vip <40V = 01 05
Mow<Ta < Tmm]
12V<Vip <15V - - 02
Load Regulation (1.0 mA < I < 50 m&) Reginad %=Vo
Ta=25C - oo 02
Tiows < TA < Thigh - - 08
Rippie Resection (f = 50 Fz to 10 kHz) RR =
— =0 - T4 -
Cref=50yF N 88 =
‘Short Gircur Curmen: Limit (Rsg = 10 (2. Vg = 0] Isc B 65 - mAa:
Long Term Stability o™ - 01 - %1000 Hr.
MOTE: Tjgy 1 Thigh = 0" to +70°C
2 MOTOROLA ANALOG IC DEVICE DATA
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2N3055(NPN), MJ2955(PNP)

Preferrsd
Complementary Silicon
Power Transistors

Complementary silicon power transistors are designed for
general-purpose switching and amplifier applications.
Features
® DC Current Gain — by, =20-T0 @ L =4 Adc
» Collector—Emitter Saturation Vohage -
Vicrian = 1.1 Ve (Max) @ e =4 Adc

MAXIMUM RATING §
Rating Symool Value Unit

Calector - Emitter VVoltage Vego (4] Vdc
CoectonEmiNes Voltage Ve 70 Ve
Colector-Base Voltage Vea 100 Vdc
Emstter Base Voitage Ves 7 Vdc
Colkclor Cument - Coninuous e 15 Adc
Base Current ™ T Adc
Total Powsr Dissipation @ T = 25°C Po 15 w
Derste Above Z5°C 0.657 wee
Opsepting and Storegs Juncion ToTag | -850 -200]| °C
Temrperature Range
Manmum rangs are those values beyond which devics damags can ooour

wmwlomwmmmm whress mil valuss (ot
CoNABONT | and are not vald semykaneously H these Amits are

ON Semiconductor”
http:/lonsemi.com

15 AMPERE
POWER TRANSISTORS
COMPLEMENTARY SILICON
60 VOLTS, 115 WATTS

TO-20444 (TO-3)
CASE 1-07
STYLE 1

wonS5s & Device Code

ook = JND0 or MJ20
= Po-Fres Package
= Locaton Code
= Year
-

Country of Orgin

Device | Package |  Snipping

ZN3055 TO-204AA | 100 Unsts / Tray

ANIDSSG TO-204A4 100 Ursts | Tray

MIZHES TO-204AA 100 Urits | Tray

MIZ9SEG TO-204AA 100 Ursts / Tray

B Sewrveredbates Coegreesets akevies, |0 2000 1
December, 2005 - Rev. €
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[ more than you expeot | -

A Dimensions: [mm |B Recommended hole ‘mm
[mm)] pattern: [mm] -
WURTH
i\ a D1 Electrical Properties:
| L Propartes Test condmons ™ lnet T
+ Capacitance | 026V 120 o < 0%
S0l Rated voltage Uy 0 oG | ==
Leakage curtent aher 1 min \ek " max
I " Dissipation factor 1200 '3 »
Rpke current W OIBT | Lone A -
C Schematic:
1o E General information:
Vent —, t q Aurram ocroyer (acactors
A Sorae ondtors B AR
__9" 9 -
— |+l (PoTT™ 20000 @ +105°C/50V 0O
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t1, RIPPLE FACTOR (%)

Figure 8-5. Root-Mean—Square Ripple Voltage for Capacitor-Input Circuits
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Figure 8-2. Relation of Applied Alternating Peak Voltage to
Direct Output Voltage in Full-Wave Capacitor—input Circuits
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Figure 8-4. Relation of RMS and Peak-to-Average Diode Current in Capacitor—input Circuits
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Datasheet
1000uF 50 V dc, Through Hole Aluminium Electrolytic

Capacitor
RS Stock number 711-1532

Specifications:
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Chassis Mounting pPro-POWER

Features:

« Single 230V primary winding

+ Double section impenal bobbin

= 8 to 200VA power, 5080Hz

= Temperature class B (130°C)

= Dielectre strength 1. 750Vmes

= Manufactured and tested i accordance with ENGDR50 and ENG1553

Specifications:

Max Winding Temperature - 55°C
Overall Insulation Rating - >50MQ (at 500V, 20°C)
Flash Test (isolation test) Primary/Secondary/Lamination 2 4K\

Winding Wire Polyurethane coated IEC317 Grade 1
Tape 3M No 58 or IM No 1350Y Themmosetiing
Core 400750
Finish Ultimeg 3.72 Clear
&-100VA 150-200VA
A
[ n n " —
B v
Ty Ve .
1 | J—
W _r-‘ I ‘ I : I
& . oo |
L gy %
(== ¢ ‘
6-50 VA L-Clamps 75 - 200VA Universal end frames
"2'0 29 |ast |Bat|Cat | Dat | Ext | woignt R::.' T8 | Fat Mt | a1 | Sat | K1 | weignt
& 24 | ss |es | 37| a5 ]| 36| 1709 08 | w |as st |as]|7=]ss |rssog
12 % | 74 | o0 | 50 | a0 | 4s | 3%0p 150 9 |2 |63 || 7e] 75 |2100g
20 | 12 | 74|20 | s0]en|s2| ssag 200 8 |65 |72 |1m2] a5 | a5 | 2709
S0 9 | o4 |106| 65 | 75 | 58 | sssg

Dimensions - Milimetres

hsoraner-pde i p ro-POWER
www.nawark.com

WWW.ope.co.uk
Page <1> ov/ov1e V10

31




1602826

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

64/100

Instructor

PAGE 1
PAGE 2
PAGE 3
Text Comment. ES should cover all sections and give a flavour of the entire report
PAGE 4
PAGE 5
Text Comment. A block diagram here would have been good
PAGE 6
Text Comment. Preferred value
PAGE 7
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PAGE 9
PAGE 10
Text Comment. Good, preferred value used.
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Text Comment. Shame:)
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Text Comment. Research on real components that meet the spec was needed and a shopping
showing sources and prices would have finished the design.
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64

RESEARCH-INFORMED LITERATURE

[

y"’ Research on real components that meet the spec
was needed and a shopping showing sources and
prices would have finished the design. There was
little evidence of further reading and research and
although there was a short reference list there was
no evidence of any in-text referencing. Your
references list relied on a small selection of mainly
inappropriate and non-authoritative sources.

KNOWLEDGE AND UNDERSTANDING

[

y‘ The knowledge and understanding of the subject
demonstrated by this assignment was reasonably
extensive. There were very few gaps in your
knowledge of the basic principles and your
understanding of the higher level concepts was
demonstrated to a limited degree. You have
demonstrated some critical understanding of the
main concepts and expanded your knowledge
beyond that contained in the course notes, however
your explanations need to be more detailed and
written with a greater emphasis on critical evaluation
rather than description.
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ANALYSIS

[

y‘ Your explanation of the design process was good

and the conclusions showed that you can interpret
quantitative and qualitative data, although this was
often descriptive. You could have evaluated the
results in more detail and specified whether they
concurred with theory suggesting reasons for any
discrepancies. You have however demonstrated
good analytical skills and your approach to the task
was logical. Arguments made in the conclusions
were mostly valid and demonstrated a good
understanding of the topic. Further work — in your
conclusion, you should relate the results to the
original specification.

PRACTICAL APPLICATION AND DEP.

18

[

y‘ Your application of practical skills for this task was

generally very good. You used the resources
appropriately when designing the circuit and you
used appropriate options for testing and evaluating
the circuit performance. You managed to design an
effective circuit that functioned within the
specification and achieved this by only asking for
assistance when appropriate thus demonstrating
some advanced problem solving skills. Your results
were comprehensive and allowed for a detailed
conclusion to be attempted.

SKILLS FOR PROFESSIONAL PRAC.

14

(

Your written report was generally well written in a



coherent and fluent manner that contained most of
the required detail, although it lacked the depth of
explanation required in places. Avoid the use of
photographs and/or scans of written notes.
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