CHAPTER FOUR

4.0 TESTING, RESULTS ANDDISCUSSION
In the process of design and construction of single-phase tansformer trainer th
e are fowr mapor stages involved. The stages are, testing of components tobe

uszed, arrangement of component in the appropriate position, soldenng and final

tagting to confirm if the circwit designed produces the desired result.

4.1 TESTING OF THE COMPOMENTS
The components used for the construction were purch ased according
to the design specification and tested o ascertain its performance. T
he polarity and pin arangament of some of the components were not

ad.

4.2 SOLDERING AND ARRANGEMENT OF COMPONENTS
Soldening is a process of joining two or more metals together by application of
heatand solder tojoin the components. Proper amrangement of all the com pon

ents uaed were ideological and technically done in order to achieved a befitting

projpect work ag this iz one of the major gualities of a good technol ogist.

4.3 TESTING AND RESULT

Experiment 1: Measurementaf Power Facior

Calcul ation:



|

Powier factor may be defined by three definitions and formals as follow.

1. The Cosine of angle between Current and Voltage is called Power Factor.
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s = Power in Watts

= W oltages in Yolts

s | = Cuerent in Amperes

s W= Real Power in \Watls

= WA = Apparent Power inVol-Ampeares or kA

s {og & = Power factor

4.4 OBSERVATION TABLE:

Table 4.1:  Measurement of Power Factor
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Table 4.2 Voltage Across Resistor (V_R) vs. Freqguency

Constants: Vin = 5% B = 1000, L = 10mH, C = 0.pF, Theoretical f, = 1591.5 Hz

Frequens  W_R(Valt | Current Phase Shif | Observation:

¥ Hz) g) {Iﬂw_n.fn.m t(8)

Laupqing Dominated by inductive reacta

=i 12 120 807 nce (%),

Li il 30 300 Slight lag | Approcaching rescnance.

1400 42 420 hiear O* Loweer cutaff fregueancy ().

1600 {f) | 5.0 50,0 {max) o Resonance: £ = B | = max.

1800 42 420 hiear O* Upper cutoff freguency (£

Leading (& | Dominated by capacitive react
L] 28 280 <t ance {X).
2500 1.5 150 Leading Far fromresonance.

4.4.1 Observations and Discussion:
1. Peak Voltage/Curent:

a Atfes 1600 Hz, V_R = Yin = 5% (maximum cument, 50 maA).

a  Confirma resonance condition: X, =X

Z. Bandwidth (BW):

-




a BW =f,-f, = 1800 - 1400 = 400 Hz

L

(measured at Vg — 1}; = 3.5V

3. Phase Behavior:

[4.5)

u  Below fi: Cument lags voltage (indu ctive dominance).

a Atfe in phase (&= 0°).

a  Abowve fi Current leads woltage {capacitive dominance).

4. Yoltage Magnification:

a  W_L and V_C reached - 50% at resonance { = 10), thouwgh not ahown i

n thiz table.

4.3 Table: Woltages at Resonance (f, = 1600 Hz)

Parameter Theoretical Value | oo " Y2 | pomarks

Inpat ol tage (Win) 5% (constant) By Lat by function genemtor.

b atches Vin (£ = R at rescnan

Woltage across B{V_F) By g i oo

Voltage acroas L {V_L) B W ABBY :I:}Tj'l‘ﬁed dueto Q-factor (=

Voltage acrosa C (V_C) B0 Y 0Ty Eg:; and opposite to V_L (ph

Phase Ange (B) o ~0* {pbaerved) ':lnandlmphaaeatmgnmm
Ob=ervations and Dizcussion:

1. W Land V_.Cexcsad Vin due to the guality factar () of the circuit
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2 Experimentalvaluwes may slightly dif fer from theory due to:

a  Component folemnces L, C, R)
a  Oscillescope/probe calibration errors.

3. Phaserelaticnship: At maonance V_Land V_C cancal cut {180° phase diffesnc
a), leaving V_R = Vin.



