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THE AIM OF THE WORK:
1. Investigate alternating current circuit.

2. Learn how to calculate an AC circuit, consisting of a series joined R, L, and C receivers.

3. Gain vector drawing skills and learn how to use them to analyze AC circuits.

4. To get acquainted with phenomena of voltage resonance.
THE OBJECT OF INVESTIGATION AND WORKFLOW.
This work consists of two parts. In first part we will investigate circuit consisting only of active and capacitive (RC) elements, the second - we will investigate a circuit consisting of active, capacitive and inductive (RLC) elements.
RC circuit analysis.

Research object is series connected resistor R8 (R8 = 1 kOhm) and capacitor C2 (C2=4.7 μF), which are mounted in the module KL - 13001 block E. Circuit will be connected to 9 V, 50 Hz AC voltage source.

Equipment
1. The main module KL - 21001 with module KL - 13001

2. Wires and jumpers.

3. Multimeter.
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The workflow

Assemble the circuit shown in the Figure 4.1. Voltage in the capacitor C2 (UC) and the voltage in the resistor R8 (UR), you can measure with multimeter. Using the above formulas, calculate the voltages and parameters of the individual element:

C2 reactive resistance 

XC =

Full resistance



Z =

Current in the circuit


I =

Voltage in the resistor R8

UR =

Voltage in  the capacitor C2

UC =

Connect the voltmeter and measure voltage of the power supply, resistor R8 and capacitor C2. Write down their values:
Power supply voltage

U =
Voltage of the resistor R8 
UR =
Voltage of capacitor C2 
UC=
Are your measurements coincides with the calculations?
The validity of the formula
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? If not - please explain why.
Draw the circuits voltage and resistance vector diagrams.
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RLC circuit analysis.

Research object series connected capacitor C4 (C4 = 0.1μF), inductive coil L3 (L3 = 10 mH) and a resistor R13 (R13 = 330 Ω), which are installed in the module KL - 3001 block i. Circuit will be connected to the alternating voltage generator. Investigations will be carried  by changing the frequency of the alternating voltage.

Equipment
1. The main module KL - 21001 with module KL - 13001

2. Wires and jumpers.
3. Multimeter and ohmeter.
Workflow
Select Module KL-13001 block I (Figure 4.3).
Measure and write down the resistors R13 and the inductive coils active resistance:
R13 =                               RL3 =                                 . 
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Assemble the circuit shown in figures 4.8 and 4.9. Function Generator output voltage (V) and the circuits current (I) measure with the voltmete rand ammeter, located in the main block. Capacitor voltage (U1), inductive coils voltage (U2), and the resistor voltage R13 (UR) measure the multimeter.
Switch the function generator to sine wave generation mode. Changing the function generator amplitude set the output voltage amplitude to U = 5 V and keep it constant during all experiment. Change the frequency and measure the voltage on each element and the current strength of all circuit. Write down the measurement results in the Table 4.1., start from the lowest frequencies.
By changing the frequency f define voltage resonance mode in the circuit (it will be when I = Imax). (L3 = 10 mH)

Calculate the sizes in the table. Note that Uakt, UL, XC, XL, tgφ can be calculated as follows:
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Table 4.1. Test and calculation results

	Test results
	Calculation results

	f, kHz
	UR, V
	U1, V
	U2, V
	I, mA
	ULakt,  V
	UL, V
	XC, (
	XL, (
	tg(
	cos (

	0,1
	
	
	
	
	
	
	
	
	
	

	0,5
	
	
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	

	30
	
	
	
	
	
	
	
	
	
	

	40
	
	
	
	
	
	
	
	
	
	


1. Calculate Z assignment for one test case, giving calculation formula the progress and results;
2. Draw the vector diagram of three specific test cases (diagrams are drawn in scale):
a) when tg φ > 0 (UL > U1);
b) when tg φ ≈ 0 (UL ≈ U1);
c) when tg φ < 0 (UL < U1).
3. Draw the following characteristics: cosφ = f(f), I = f (f) and P = f (cosφ).
4. The findings of the work.
�  �
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Figure 4.1 
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Figure 4.2
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Figure 4.3.
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