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ECE-311 (ECE, NDSU) 

Lab 14 – Experiment  

Transformers 
 

1. Objective 

 

The characteristics of a small power transformer are compared to ideal and first-order 

transformer models. Measurements of transformer parameters and transformer applications are 

also examined, including a simple, unregulated DC power supply. 

 

2. Introduction 
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A simple Line-Powered DC Supply 
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3. Pre-lab Preparation 
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4. Experiment 

(1)         The small power transformer used in this experiment is designed for 110V rms on the 

primary, producing a smaller rms on the secondary. Because in our laboratory we have two 

different types of transformers, first identify the rated voltage on the secondary. 

Determine the primary and secondary winding resistances R1 and R2 by using the multimeter to 

measure the DC resistance of the primary and secondary. 

 

 
 

Use the phase measurement technique discussed in Lab #6 to determine the input impedance of 

the transformer with the secondary open-circuited (i.e., trigger from A, then [A-B] = primary 

voltage, B/100Ω = primary current, and the phase difference between [A-B] and B is the phase 

difference between the primary voltage and current). Also re-measure the open-circuit secondary 

voltage [C-D]. From these measurements determine an estimate for the primary self-inductance, 

L1, and the mutual inductance, M. 
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(3)        Carefully measure the rms voltage of a standard 110V outlet. Plug the primary of the 

transformer into the outlet and measure the secondary rms voltage. Verify that the secondary 

voltage is approximately the rms value identified in part 1. Now measure the secondary voltage 

for a range of resistors from your lab kit (be sure not to exceed the power dissipation limitation 

of the resistors!). 

 

(4)        Assemble the simple DC power supply circuit from the pre-lab, using several 22µF 

capacitors in parallel for the filter capacitor, CF. Be sure to observe the correct polarity for the 

capacitors! Measure and sketch the ripple of the output waveform for a range of load resistances 

greater than 1kΩ, keeping in mind any effects due to the 1MΩ input resistance of the ’scope. 

 

 

5. Results 

 

 
(c)  Summarize your findings for the simple DC power supply you assembled in part 4. Explain 

your ripple measurements. 

 


