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Abstract
In this article, the assembly scheme and the results of testing a laboratory
power supply based on the LM317T voltage regulator are proposed.The power unit
was assembled in the laboratory MNe&813 of the Department of Natural Sciences of
the Kostanay State Pedagogical Institute.lxpianations of the purpose of each
component of the circuit are given for the possibility of reproducing this unit.
Techmnical characteristics are given. The possibility of improving the device by
replacing certain radio components with more powerful ones is shown. Didactic
materials on the use of this power supply unit are presented in the laboratory
practical work on physical chemistry.
Keywords: power supply, direct current, laboratory equipment, laboratory
practice, electrochemistry, physical chemistry

1. INTRODUCTION

Not all devices in the laboratory operate from the network in 220 volts AC. Many devices
(coolers, LED lamps and stands based on them) and chemical processes (electrolysis, electroform-
ming) require a directcurrent for power supply. At the same time, consumption is very different de-
pending on the device or process. For example, to power the LEDs, this may be needed 3.3V to 12V
DC. In this connection, there is a need for power supplies with adjustable parameters.

When choosing the type of power supply — pulse or transformer — it needs to clearly un-
derstand the advantages and disadvantages. Pulse is much more practical, smaller, more powerful.
However, it causes jumps in the output voltage. Transformer is more cumbersome, slightly different
in power. But, it produces a constant voltage at the output of the circuit without jumps [1].

In comparison with the linear regulator, the switching power supply has several advantages:

e High efficiency, especially when working in a wide range of input voltages.

e Small size and weight (high specific power).

¢ The principle possibility of galvanic isolation of input and output circuits. When working

from an industrial AC power network, it is not necessary to use a transformer with a large
size and weight, calculated for a frequency of 50/60 Hz.

Disadvantages:

e The presence of impulse noise — both differential (antiphase) and common noise (in-

phase interference).

¢ Higher instability of the output voltage when the input voltage or load current changes.

¢ longer transients (longer recovery time after a sudden change in input voltage or load

current).

¢ Input negative differential resistance — the input current increases with decreasing input

voltage. If the impedance of the primary voltage source (including the input auxiliary cir-
cuits of the impulse converter itself) is higher than the negative impedance of the pulse
converter, self-oscillations occur with a malfunction and possible damage to the conver-
ter.

104



XKAC SEPTTEYLUINIEPOIH HAYYHbIE PABOTbI

FbiIbiMY EHBEKTEP] MOJ100bIX UCCNEQOBATEIIEN

2. MATERIALS AND METHODS
The circuit of the power unit (Picture 1) works on the voltage regulator LM317T [2].
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Picture 1- Power supply circuit diagram

Tr — transformer lowering. The voltage threshold for the voltage regulator 1s LM317T36
volts, hence the maximum output voltage of the transformer should not exceed this value. But it is
possible to use transformers with lower values of the output voltage, tor example 24 or 12 volts.

A diode bridge is connected to the terminals of the secondary winding of the transformer. It
serves to convert AC to DC.

C1 — The capacitor is installed to rectify the voltage and prevents jumps. In this circuit, a
capacitor of 50V and 1000 uF is installed.

LM317T — voltage regulator. Has protection against short circuit and overheating. But in
order to increase the service life, 1t is recommended to screw it to the radiator. On the diagram: 1 -
Input, 2 - Output, 3 -Adjust - voltage monitoring.

200 — a constant resistor of 200 ohms. Protects the variable resistor from burnout.

6K8 — The variable resistor performs the function of adjusting the output voltage. The
minimum allowable value is 6.8 Ohm, the maximum — up to 10 Ohm.

C2 — capacitor. Just like the first one, it serves to straighten the tension. However, it has a
lower nominal value of 50 V 100 pF.

The assembly of the circuit was carried out by hinged installation, but it is also possible to
place all the radio components on the board. After that, the whole structure was first placed in the
housing from the nonworking 1onomer (material, presumably steel), then transferred to a casing
made of PVC.

3. RESULTS

After assembly, the power supply was tested using a UT33C multimeter. The measurement
data are presented in table 1:

Table 1 — Parameters of the power supply

Ne | Characteristic Minimum Maximum Note
value value

1 | Dimensions 100*100*50 250%120*%70 | The account is conducted on the body

2 | Weight 0,2kg 0.8kg Depending on the material of the case. The
weight of the circuit itself is 0.17

3 | Input voltage 220V 230V Errors in the electrical network are not taken
into account

4 | Output voltage | 0,2V 14V The transformer was used for 16 volts, 2 volts —
losses when passing through the diode bridge

Output current 750 mA 1A
6 | Adjustment step 0,1V

4. DISCUSSION

There 1s the possibility of an upgrade (improvement). Replace LM317T with LM318. this
makes it possible to connect a transformer up to 40 volts with a current strength of up to 5 A. Also
in the circuit you can turn on an ammeter and a voltmeter. Connect the USB input to charge the
batteries.
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5. CONCLUSIONS

The laboratory power supply was successfully introduced into the educational process. Itis a
part of equipment of the laboratory work by theme «Salts’ electrolysis» [3]. The following are
excerpts from this laboratory work.

Experiment 1. Electrolysis of the copper (II) sulfate solution.

The graphite electrodes must be gently scraped with emery paper, rinsed with distilled
water, dried with filter paper, lowered into a beaker with a prepared copper sulfate CuSO,4 solution.
The power supply should be connected in the following way: the anode is connected to the red
terminal of the power supply unit, the cathode to the black one. Wires are recommended to use the
same colors as the terminals. In parallel to the electrodes, a voltmeter is connected, and an ammeter
is placed in series after the anode. The power supply is turned on only after the entire circuit is
assembled. The current and the time of electrolysis are set by the teacher. Students adjust the para-
meters by rotating the handle of the variable resistor. When the time has elapsed, the power is tur-
ned off. After disconnecting the installation, the electrodes must be removed, dried with filter paper.

Similarly, electrolysis of a sodium sulfate solution and electrolysis with a soluble anode
(copper plates several millimeters thick are used as electrodes) are carried out.
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KOBEIL], T.C., BYPAK, JI.B.

LM317T KEPHEY CTABUWIM3ATOPBIHBIH HEIT3IHAE PETTEJIETIH ITAPAMETPJIEFIMEH
JKACAKTAJIFAH KYAT KO3IH JIASIPJIAY

Byn maxanaoa LM31 7T xepuey cmabunuzamopulHbll He2iziHoe JeacaleaH Kyam Ke3iH HCUHAY HCIHe
OHBIY HCYMBIC ICmeVin mecminey Hamucenepi ycvinsiisan. Kyam xesi Kocmanaii MeMmaexemmix necazozu-
KanbiK UHCHIUIMYIMbIHOGELL JCAPATBITBICINAHY SbLbIMOapel Kageopacuinbiy 81 3-nabopamopuicetHoa scu-
Hanzan. Kypulisuinel icke Kocy Yl Kaxcemmi apbip mizhex KoMnoHenmmep! mypaiol axnapam HepinzeH.
Onapouly MexXHUKAIBIK CURGIMMAaMAanapsl x#easelizan. Kelibip paduokoMroRennmmepot odan 0a Kyuimi KoM-
HOHEHMMED2E AVBICIBIRY apKbiIbE KYPBLIZbIHbL HCAKCAPMY MYMKIHOT alimuinzal. Dusukanes XuMua naui-
HiY NaBOpPamopULIbly NPAKIUKYMBIHOG OCbl HCACAHOBL Kyam Ke3iH KONOaHy mMypanbl OUOaKmuUKanbly Mame-
PUandap KepceminzeH.

Maxananeiy Monin auwiamoin co3dep: Kyam OA02bl, MiIKeNell MoK, 3ePMXAHATbIEK HCADOLIKINAPD,
BEPMXAHANBIE, MAXHCIPUDE, DNEKMPOXUMUR, (PUIUKATBIK XUMUL.

KOBEITL, T.C., BYPAK, J1.B.

PAJPABOTKA BJIOKA IIMTAHIISI C PEI'YJIIPYEMBIMHI ITAPAMETPAMII HA BA3E
CTABHIIM3ATOPA HATIPKEHITA LM317T

B oannoil cmamuee npecnoscena cxema COOPKU 1 Pe3yAbINamyl Mecuposantisl AabopamopHozo 6110-
Ko numanui Ha base cmatumisamopa nanpaxcenus LM317T. Brox numania coBpan e aabopamopii 813
Kagheoper ecmecmeennblx Hayk Kocmanatickozo 2ocyoapemeenHozo Nedazouteckozo uHcmumyma. Jna
BOZMOJNCHOCIU GOCHIPOU3ZBE0CHUA OAHHOZ0 BAGKA OaHbI HOACHEHUA O HAZHAYEHUU KANCOO2Z0 KOMIOHEHMA
yenu., [lpueedensvr mexnudeckue Xapaxmepucmuxu. [Iokazana 03MoNCHOCb VIYHIMEHUA NPUBODA 30 CHEM
FAMEHBL HEKOMOPBIX POOUOKOMROHERMOS Ha Gonee mownble, [pusedenvl OUOGKIMUHECKUE MAMEPUATEL HO
UCTIONB30BAHUIO OGHHO20 BAOKA NUMAHUA 6 TADOPAMOPHOM APAKIMUKYME N0 (OUBUNECcKOT XUMULL.

Knrouessie cnoea: 6nox numanui: NOCMOAHHBIN MOK, GOOPamopHoe 0bopyodosanue, Iabopamop-
HOLT NPARIURYM, STEKIMPOXUMUA, (UAUNECK AR XUMUA.
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