Electricity Stationary currents

4.1.03-00 Internal resistance and matching in voltage source

What you can learn about ...

=> Voltage source

=> Electromotive force (e.m.f.)
=> Terminal voltage

-> No-load operation

=> Short circuit

= Ohm’s law

=> Kirchhoff’s laws

=> Power matching

Principle:

Both the terminal voltage of a volt-
age source and the current depend
on the load, i.e. on the external re-
sistance. The terminal voltage is
measured as a function of the cur-
rent and from it the internal resist-
ance and no-load voltage of the
voltage source are determined and
the power graph plotted.

Sty bo vemetzl 1 Short-circuit f Matching No-load (open-circuit)-
Flat cell battery, 9 V 0749610 1  — T T T LT T T T T T WMo T T T T
Flat cell battery, 4.5 V 0749601 1 v,
Power supply 5 V DC/2.4 A with 4 mm plugs 11076.99 1 %o
Rheostats, 10 Q, 5.7 A 06110.02 1
Rheostats, 100 2, 1.8 A 0611402 1
Digital multimeter 2010 0712800 2 {®,
Double socket, pair red and black 07264.00 1 P,
Connecting cable, 4 mm plug, 32 A, red, / = 50 cm 07361.01 3 s R
Connecting cable, 4 mm plug, 32 A, blue, / = 50 cm 07361.04 2 R

Power diagram of a voltage source.

Tasks:

1. To measure the terminal voltage voltage output

U, of a number of voltage source 122 Direct voltage

as a function of the current, vary-  output

ing the external resistance Re, and 5 1o measure directly the no-load
to calculate the no-load voltage voltage of the slimline battery

Up and the internal resistance R;. (with no external resistance) and
11 Slimline bat- its internal resistance (by power

tery matching, Ri = Re).
12 Power supply 3 To determine the power diagram
121 Alternating from the relationship between

terminal voltage and current, as
illustrated by the slimline battery.
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