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ii- ODUCTION

In our theoretical education period, in the university it is very important to have
"- ,I practical works about our job, as it is the only bridge between real life and our

education. So laboratories have an important aim in preparing students to their
Combining theoretical with your experimental knowledge, and then

•• ıııır experience to them make you a professional, in your job.



1- THE I~IPORTANCE OF POWER SUPPLIES IN LABORATORIES

re precise results while working in laboratories, at first you must be
. and most important is your equipment must be precise. The errors of

measarements, or supplies should not exceed the limits.

• A~~ording to these points power supplies are one of the main units of the
laboratories. They are main error sources in an experiment as the power is
supplied by these equipment. In other words they are the starting point of
errors.

light of these concepts, as an electronics engineer today, it will be good
examine a power supply, of course a laboratory model. I chose a very good

model, easy to construct but so powerful as my graduation project EE400.



-- BRl£F DESCRIPTION OF THE PROJECT

er supply that i have chosen is a good type as it has wide range of
full function protection. This device have current fuse function

facility, have short-circuit protection, and have a cooler fan for heavy
ork conditions. This wide range of output makes possible to supply

power rated circuit or to recharge a car battery with the same device.
digital panel meters makes the measurements easily readable, this reduces

error percentage, made by the experimenter.
Another facility that differs this device from others is the stability under heavy
load. Classical power supplies have current variation in order to stabilize the
volıaae. But our project subject hero cuts off the voltage as soon as the desired

---ı cerrenr is reached. This gives full protection for the connected device.
\ı:Jıcıdıer goodness of this supply is the construction·costs. As it does not cost

much having these precise preferences, for an amateur, or professional it is
a good choice for experimenters.
An AC output makes it more useful when needed to use AC directly, but of
course in a constant voltage.



HO". IT WORKS (INTERNAL STRUCTURE)

have a stable output power, in heavy load conditions the supply is
rithhigh tolerance equipment. Starting with a powerful transformer,

dge rectifier, a big powerful capacitor for filtering and at the end high
ı:,..-.a:- output transistors are chosen for heavy loads. If these tolerance limits are

dıosen a problem of burning the loaded equipment will rise. -
~ ington output transistors are used in the supply. For example, taking into

amside:ration that for a ,SA output with current gain of 5, we need IA of
eoııector current for the second transistor. Again for a IA current we need

A collector current for the third transistor with a current gain of 20.
complete the protection against heavy loading, the cables used inside the

s-ppl:y connecting the transformer to rectifier and to the circuit is chosen as
-----ı 6iı:::kas 6-7 mm. This also reduces the heat loss in the cables.

ormer with 27 volts AC output loads the rectifier and the filtering
ı::ac«.iııoı and a maximum of 35 volts DC output is obtained.

ıut transistor behaves like a resistor when you want lower currents to
OIIIDUt. For example if you want 4A with 6 volts the rest must be used on
uıauuL transistor which is 4A with 29 volts and this makes I 16W of power

ipated on the transistor of course standard case is not enough to take
uıch heat so the supply is equipped with a big cooler body made of

aJ,woınum and with a cooler fan. This easily can be seen that the power
dts.sıpatedon the transistor is much more in lower potentials.

equipment that used in the supply may differ from the list, this is not so
tas the equivalent parts are used instead.



CllONUNIT

seen from the main diagram of the supply that the AC output has
•a + ction only as it does not need more of this.

DC voltage is obtained it is directed to a 0.3 Ohm resistor for
D - £ a voltage drop when loaded. This signal (difference ) is used to

en the protection will be active. A 27 Ohm resistor is put for enabling
~tting. As seen 0.3 Ohm resistor is also enough to have this control,
erse of loss of power, the internal cable resistance are much more important

re thick diameters. The main protection is obtained by a kind of a
· .ator with T2, T3. When the current limit is exceed, enough current flows
P1 to T2 to make it biased. This continues with the biasing of T3.

ause of this from IN4448 the collector of T4 is taken to zero voltage.
ause of this the series T5,T6,T7 is also taken to zero, deactivating the

supply output.
This continues until the switch Ta is pressed. When the reset switch is pressed
the voltage of protection unit is canceled resetting the whole supply unit . From
Tl an indicating led shows that the problem is active until it is reset.



ill REGCLATION UNIT

ion is obtained by T4. From ZPD3 a reference voltage
o the emitter of T4. The regulation part is separated

_ 5. T6 and T7. In order to minimize the equipment in
.-sıde.ra:Iİons an extra transformer is not used to regulate the voltage,

aııse in this case the regulation is referred from the earth so
0-4V DC can not be used. This is because of the base-emitter

. 7 volt of T4 makes 4 volts.
lır E m of using another zener diode is not the optimum solution because

use a zener of 0.7 volts for example as a reference to T4, the
less sensitive. So the zener diode used is the optimum one. In the

using a 7.5 V zener diode makes the usable range 8.7 to 34



cmcATIONS

input voltage
input current

AC output
3 A cont DC variable output
5A max

-5 A DC output current
Electronic current fuse protection with reset

Circuit Protection
eavy Duty (Aluminum body + cooler fan )

Digital Display Easy Reading
Optimum Equipment Configuration, Easy Service
Sensitive Regulation to Output Power
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:l.P~IE..~1LIST

ransformer
Rectifier
Filter Capacitor
Transistor
Transistor
Transistor
Transistor
Transistor
Zener Diode
Silisium Diode
Potentiometer
Potentiometer

Resistors
270hm
lOOOhm
5600hm
6800hm
lkOhm
2.2k0hm
lOkOhm
lOhm 5W

Capacitors
220uF/40V
47uF/40V
4.7nF
47nF
470pF

220/24V, 6A
B 40 C 7500/5000

10 000uF/40V
2N 3772, 2N3771
BDY 16B
BC 141
BCY 58 C
BCY78 C
ZPD3

IN4448
lOOOhm0.25W linear
5k0hm 0.25W linear

Digital Ammeter
Digital Voltmeter
Other mechanical equipment.



CONCLUSION

ding one of the important device of a laboratory, a power supply gives a lot
experience to the electronic engineers. Also to make precise measurements,
to experiment a device without overloading and burning it, and having a
ge variety of voltage and current output, can be very important to the

engineers of electronics.
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CONCLUSION

uilding one of the important device of a laboratory, a power supply gives a lot
ıf experience to the electronic engineers. Also to make precise measurements,
r to experiment a device without overloading and burning it, and having a
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engineers of electronics.



RENCES

electronic magazine (Germany)

-·~C electronic magazine (Germany)

- •..• itf W: Nausch, A: m68, Teil 1 (Grundlagen und Architechur) Munchen

-Hunstman, C: Cawthran, D: The power concept Dez 1983

-Raven, J.G.: Berkhoff, E.J., Kraus, V.E.: Application of power supplies
June 8-10 1983, Chicago



Figure 1-

Figure 2:..

Suppl

Circ .




