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The root mean square (RMS) value
of an AC voltage is equivalent to a
DC voltage that when applied across

a given resistor for certain time dissipates
the same amount of heat as the AC volt-
age applied across the same resistor for
the same time. So to measure the RMS
value using this principle, an instrument
using heating effect of the current is re-
quired.

Also, it is observed that the RMS value
of a sine wave is 1/√2 (=0.707) times its
peak value. We’ve used here this fact to
determine the RMS value.

The circuit is built around a quad op-
amp IC LM324 and operates off a single
power supply. The mains AC voltage is
rectified by diode D1. Only a small part (less
than one per cent) of this pulsating DC
developed across resistor R2 is buffered by
op-amp A1 (¼ of LM324) and applied to op-
amp A2, which is wired as a peak detector.
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The capacitor at the output of op-amp
A2 is charged to the peak value of the
sampled pulsating DC. The voltage across
capacitor C1 is further buffered by op-amp
A3 to isolate it from the divider circuit
formed by resistors R5 and R6 and preset
VR2. Op-amp A4 further buffers the resis-
tor divider output for connection to a DC
voltmeter.

EFY Lab note. With the components
as shown in the circuit, the output for
230V AC input was suitably adjusted with
the help of presets VR1 and VR2 to read
2.3V DC. The reading for other AC inputs
(230V AC±100V AC) was checked and
found to vary quite linearly throughout
the range.

This circuit costs around Rs 25.


