ESAO METHOD
ADAPTER

ESAO 4 TRMS VOLTMETER ADAPTER

Ordering Code: 452 115

I - GENERAL
This instrument is used to match a voltage of 0–30V to the ±5V input of the ESAO system.
It is an adapter.
This adapter is called a TRMS voltmeter (TRMS = True Root Mean Square) because it can
measure the rms value of any signal irrespective of its shape.
Most voltmeters are not TRMS instruments.
They are designed for the measurement of the sine waveform commonly found. However
there are many other signal shapes, e.g. square and sawtooth waveforms and also signals
with special shapes. Only a TRMS voltmeter can measure the root mean square value of
such signals.
Two utilization examples are presented below. They compare the TRMS Voltmeter adapter
and the Voltmeter adapter (Ordering Code: 452 101).

Example 1:

V1

U1

M

G

U2

V2

Hz

The above diagram shows a generator (G) driven by a motor (M)
6907

The objective is to measure the signal across the generator for a given motor rpm and to
calculate the root mean square value of this signal.
The graph below allows a comparison of the rms values obtained with the two Voltmeter
adapters.

The measured signal across the generator is a periodic curve without a specific shape and
its uneven profile fluctuates on a d.c. background of about 13V.
The Voltmeter adapter suppressed the d.c. component of the signal.
The rms value shown on the graph is the value corresponding to the oscillations without
the 13V d.c. background. This value is incorrect.
To measure the rms voltage across the generator, we must use a TRMS Voltmeter
Adapter.

Example 2:
The objective is to measure the root mean square value of a phase-shifted sine signal:
U (t) = A + B sin ωt
The TRMS voltmeter uses the following definition of the root mean square voltage Urms

U 2 rms =

1
T

where T is the period of the signal.
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∫

T
U 2 (t ) dt
0

Unlike the TRMS Voltmeter Adapter, the Voltmeter Adapter suppressed the d.c.
component of the signal and the measured value is:

This value is incorrect.

The graph below illustrates these considerations.

II - OPERATION

1. ESAO system
This adapter operated with ESAO 4, i.e.:
- an ESAO 4 interface board
- an ESAO 4 console
2. Adapter connection to ESAO console
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Ordering Code: 451 100
Ordering Code: 451 101

The adapter is connected via the connector at the rear of the adapter housing:
- hold the adapter housing horizontally.
- follow the guide slots in the ESAO console.
- insert fully home.
3. Measuring range
Four measuring ranges are available to the user:
100 mV - 1 V - 15 V - 30 V

Depending on the software used, the range is selected manually or by the software.
To select the manual control mode, activate the red switch on the left.
This switch is disabled when the range selection is controlled by the software.
Indicator lamps continuously indicate the current adapter status, i.e.:
- the selected range
- the control mode:
manual control mode = indicator on
software control mode = indicator off
4. Measurement type
The user can choose one of two input signal measurement types:
- instantaneous value (
)
- true rms value (

)

Depending on the software program used, the measurement type (
selected manually or by the software.

or

) is

To change the measurement type in manual control mode, activate the red switch on the
left.
This switch is disabled when the range selection is controlled by the software.

Indicator lamps continuously indicate the current adapter status, i.e.:
- the measurement type (

or

)

- the control mode:
manual control mode = indicator on
software control mode = indicator off

5. Operation
- ensure that the ESAO board is properly installed in your computer.
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- ensure that the experimental console is connected to the ESAO board.
- connect the adapter.
- power up the computer.
6. Software
The adapter can be used with the following general software products:
Generis
Ordering Code: 000 920
Actilab
Ordering Code: 000 813
The available characteristics must be as follows:
ESAO code for the adapter:
Adapter type:
Measuring range:

32
single adapter
see below

For more details, read the software manual.

III - TECHNICAL DATA
- Measuring range:
range 1 (100 mV):
range 2 (1 V):
range 3 (15 V):
range 4 (30 V):

-100 mV to +100 mV
-1 V to +1 V
-15 V to +15 V
-30 V to +30 V

- Resolution:
range 1 (100 mV):
range 2 (1 V):
range 3 (15 V):
range 4 (30 V):

resolution 50 µV
resolution 0.5 mV
resolution 7.5 mV
resolution 15 mV

- Accuracy:

1 % full scale

- Bandwidth:

0 to 50 kHz

- Input impedance:

higher than 2 MΩ

- Protection:

up to 250 V on all ranges

IV - MAINTENANCE
For any repair, adjustment or spare parts, contact:
S.A.V. JEULIN
B.P. 1900
27019 EVREUX CEDEX
FRANCE
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