
Measuring Instrument Combinations 

Depending on these factors, the 
measurement method, type of measuring 
instrument, and choice of peripheral 
equipment will differ. Selecting the right 
combination of products is essential for 
achieving accurate and reliable results. 
The following pages are intended to help 
with the selection of equipment, by 
describing some representative 
configurations and showing connection 
examples. 

In acoustic measurements requiring high 
accuracy, the basic instrument 
combination consists of a condenser, 
microphone and preamplifier. To this, 
other equipment, such as a frequency 
analyzer and data recorder, is added as 
needed. 
The type of condenser microphone will 
be determined by factors such as the 
target sound pressure level, frequency 
range, and sound field conditions. (See 
selection examples on page 13.) The 
general-application Sound Level 
Measuring Amplifier NA-42 is suitable as 
an amplifier for these microphones. 
Frequency analyzers come in two types: 
constant-ratio type real-time analyzers 
and constant-amplitude type FFT 
analyzers. In the former category, RION 
offers the Precision Sound Level Meter 
NA-28 with the 1/3 octave band real-time 
analyzer function. In the FFT category, 
there is the 2-Channel Hand-held FFT 
Analyzer SA-78.
Besides, Multi-Channel Signal Analyzer 
SA-02 can be used as both 1/1, 1/3, 1/12 
Octave Band Analyzer and FFT Analyzer.

 

For overall checking of sound level 
meters and acoustic measurement 
systems, RION offers the Sound 
Calibrator NC-74 (1 kHz, sound pressure 
level 94 dB), as well as the Pistonphone 
NC-72A (250 Hz, 114 dB).

In order to make it possible for users to 
easily calibrate vibration meters and 
vibration accelerometers, RION offers 
the Calibration Exciter VE-10 (159.2 Hz, 
acceleration 10 m/s2, velocity 10 mm/s, 
displacement 10 μm) .

Acoustic Measurement Calibration of Sound Level
 Meters and Vibration Meters
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Before starting an acoustic or 
vibration measurement, 
three factors must be considered: 
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When performing acoustic 
measurements, special conditions must 
often be established, such as low-noise 
environment, semi-free sound field, free 
sound field, or diffuse sound field.

Low-noise environment 
Using a sound-proof chamber or box, 
when the sound level emitted by 
equipment is low, ambient noise can 
influence a measurement. To prevent 
this, place the measurement target in a 
sound-proof chamber or box. In some 
cases, using an anechoic chamber or 
box where the influence of reflections is 
minimized can also be useful. 
For acoustic power level measurements 
according to the sound pressure 
method or for measuring the sound 
insulation characteristics of building 
materials, a semi-free sound field, free 
sound field, or diffuse sound field must 
be realized, according to standard 
stipulations. This can be achieved by 
using suitable RION products.

Semi-free sound field 
Using a semi-anechoic chamber 
Except for the floor, all surfaces of such 
chambers are specially treated for 
sound absorption to minimize the 
influence of reflections.

Free sound field 
Using an anechoic chamber 
All surfaces including the floor of such  
chambers are specially treated for 
sound absorption to minimize the 
influence of reflections. 

Diffuse sound field 
Using an echo chamber or type I test 
chamber For sound insulation 
measurements, JIS prescribes the use 
of a so-called Type I chamber which 
provides an environment with uniform 
energy distribution.

Insulation measurement environment 
Using a type II test chamber 
This refers to a cuboid test chamber 
with specially adjusted reverberation 
times for specific frequencies.

Sound-Proof Chambers,
Anechoic Chambers, Echo Chambers
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pink noise generator

The acoustic properties of dividing walls, 
floor slabs, and other building elements are 
usually measured and evaluated according 
to the JIS specifications or methods 
recommended by the Architectural Institute 
of Japan, as listed below.

ISO 140-1
Acoustics - Measurement of sound insulation 
in buildings and of building elements - Part 1:
Requirements for laboratory test facilities with 
suppressed flanking transmission

ISO 140-3
Acoustics - Measurement of sound insulation 
in buildings and of building elements - Part 3:
Laboratory measurements of airborne sound 
insulation of building elements

ISO 140-4
Acoustics - Measurement of sound insulation 
in buildings and of building elements - Part 4:
Field measurements of airborne sound 
insulation between rooms

ISO 140-7
Acoustics - Measurement of sound insulation 
in buildings and of building elements - Part 7:
Field measurements of impact sound 
insulation of floors

ISO 140-8
Acoustics - Measurement of sound insulation 
in buildings and of building elements - Part 8:
Laboratory measurements of the reduction of 
transmitted impact noise by floor coverings on 
a heavyweight standard floor

ISO 717-1
Acoustics - Rating of sound insulation in 
buildings and of building elements - Part 1:
Airborne sound insulation

ISO 717-2
Acoustics - Rating of sound insulation in 
buildings and of building elements - Part 2:
Impact sound insulation

Architectural Institute of Japan, 
recommended measurement 
standards

Measurement of sound pressure 
level differences in actual buildings
Measurement of internal/external 
sound pressure level differences in 
actual buildings
Measurement of impact sound level 
in actual buildings 
Measurement of external noise at 
actual buildings for design of 
sound-proofing
Measurement of internal noise at 
actual buildings

To create the white noise or pink noise 
required for these measurements, the 
Random Noise Generator SF-06 is used. 
Suitable impact sound sources are the 
Tapping Machine FI-01 (Light Floor Impact 
Sound Generator), the Bang Machine 
FI-02 (Heavy Floor Impact Source, impact 
force characteristics 1), and the Impact 
Ball YI-01. 
For evaluation complying with the 
standard stipulations, frequency analysis 
must also be performed. The required 
measurement results are reliably obtained 
with the Precision Sound Level Meter 
NA-28 with 1/3 octave band analyzer 
function) in combination with the Building 
Acoustic Card NX-28BA. Rion also offers 
the Multi-Channel Signal Analyzer SA-02 
series and the Airborne/Floor Impact 
Sound Insulation Measurement Software 
AS-20PE5.

Multi-channel Signal Analyzer
SA-02Heavy Floor

Impact Source
FI-02

Building
Acoustic Card
NX-28BAAnechoic Chamber Knock-Down Type 

Sound-Proof Chamber
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 Acoustic Intensity Acoustic Power Level

Even if emitting noise of the same 
energy level, the actual ambient noise 
level in the vicinity of mechanical or 
electrical machinery, office equipment 
etc. will differ, depending on various 
conditions. When predicting expected 
noise levels associated with installation 
or removal of a given piece of 
equipment, or when assessing the 
equipment as a single noise source, it is 
important to determine the acoustic 
power level which represents the 
acoustic energy produced by the 
equipment per unit of time. 
The basic components that are required 
when configuring a system to measure 
the acoustic power level of a sound 
source are suitable microphones and 
preamplifiers, a Multi-Channel Signal 
Analyzer of the SA-02 series, and 
acoustic power level measurement 
software.

Acoustic intensity is defined as the 
sound energy coming from a specific 
direction. By measuring acoustic 
intensity, it is possible to assess the 
acoustic power level of a sound source 
or measure the sound insulation 
performance of materials without having 
to use an anechoic chamber or other 
special equipment. It also is useful when 
examining from which part of the sound 
source a given noise emanates or which 
part of a material allows sound to pass 
through, and allows visualization of the 
results. 
For acoustic intensity measurement, the 
Acoustic Intensity Probe SI-31ｴ is 
connected to a Multi-Channel Signal 
Analyzer of the SA-02 series, and the 
Acoustic Intensity Measurement 
Software AS-15PA5 is used. 
By choosing the 3-Axis Simultaneous 
Measurement Intensity Probe SI-33ｴ, 
results for a three-dimensional grid can 
be obtained in a single operation. 

Acoustic power level measurement 
system using a hemi-anechoic 
chamber

ISO 3745
ISO 3744

Calculates the acoustic power level 
according to the stipulations of the 
respective standard.
　

Acoustic power level measurement 
system using a reverberation 
chamber, wide-band)

ISO 3741
Calculates the acoustic power level 
according to the stipulations of the 
respective standard.
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