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Nor1504A Calibration System
for sound level meters, microphones and sound calibrators

Frequency response calibration of microphones  •	
using electrostatic or acoustical method

Sensitivity calibration of microphones using the •	
insert voltage method ensures a high degree of  
accuracy

Fast and accurate calibration of sound calibrators, •	
pistonphones and associated barometers in  
accordance with IEC60942

Sound level meter calibration in accordance with •	
IEC61672, IEC60651, IEC60804, DIN45657,  
ANSIS1.4, ANSIS1.43 and BS7580

Fast and accurate calibration of sound measuring •	
instruments using three different interface modes; 
manual; semi-automated and fully automated

Test of fractional octave filters in accordance with •	
IEC61260 and IEC225

Full test report generated•	

Built-in self test features•	

Turnkey system including all accessories needed.•	

The calibration system Nor1504A is capable of calibrating 
virtually any type of sound measuring instruments, sound 
calibrators and microphones in accordance with applicable 
national and international standards.

The test system is operated by a MS-Windows bases PC 
controlling the signal generator, voltmeter, test unit and the 
device under test (DUT).

The computer also reads the barometer, the hygrometer 
and the thermometer which all are included with the system 
in order to provide the required environmental data in a fast 
and accurate manner for the calibration reports.

A calibration of a sound level meter is normally divided 
into two main parts: electrical calibration of the sound 
measuring instrument and calibration of the microphone. 
Eventually, an accompanying sound calibrator may be  
calibrated and used for an overall system check.

The measured results are automatically logged and 
used for an automatic generation of a calibration certificate 
in MS-word format. If needed, the certificate may be edited 
by the operator. Automatic generation of reported values 
minimize the risk for errors generated by the operator.
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Distributor:

The calibration system Nor1504 may be configured to 
suit specified applications and consists typically of:

Personal computer •	

Voltmeter•	

Actuator chamber with reference microphone and •	
insert voltage preamplifier

Temperature and humidity meter•	

Barometer•	

Signal generator•	

Test unit Nor483B with microphone power supplies, •	
amplifiers and filters

Reference calibrator or pistonphone•	

Calibration of Sound Calibrators
Sound level corrected for pressure, temperature and •	
humidity

Short term stability expressed in dB (option)•	

Output frequency in Hz•	

Total distortion in % (option).•	
When measurements are repeated, the expanded uncer-
tainty as a combination of the uncertainty of the test system 
and the repeatability of the measurements are calculated. 
This includes the calculation of the standard deviations,  
degrees of freedom and coverage factor which are needed 
to estimate the 95% expanded uncertainty.

Calibration of Microphones
Sensitivity of the microphone as mV/Pa and dB rel.1V/Pa•	

Frequency response using an electrostatic actuator in •	
the frequency range 20-200 000 Hz

Frequency response using an anechoic chamber in the •	
frequency range 20-20kHz (option)

The microphone cartridge capacitance [pF] (option)•	

Acoustic low-frequency response down to 0,1 Hz  •	
(option).

The expanded uncertainty of the sensitivity measurements 
are calculated as a combination of the uncertainty of the 
test system and the repeatability of the measurements. 
This includes the calculation of the standard deviations,  
degrees of freedom and coverage factor which are needed to  
estimate the 95% expanded uncertainty.

Verification of Sound Level Meters
The Periodic Verification of Sound Measuring Instruments 
can be performed in accordance with several national and 
international standards.  This includes measurements of:

Accuracy of input range selector•	

Level linearity•	
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Nominal frequency: 8 KHz 
Measured frequency: Frequency stability: Distortion 

Result: 

7915,00 Hz 
0,0 % 

0,26 % 

Uncertainty: 

7,92 Hz 
0,01 % 

0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,32 dB 

104,36 dB 
94,34 dB 

0,01 dB 

2: 
114,31 dB 

104,36 dB 
94,34 dB 

0,01 dB 

3: 
114,29 dB 

104,36 dB 
94,38 dB 

0,01 dB 

Result 
114,31 dB 

104,36 dB 
94,35 dB 

0,01 dB 

Uncertainty: 0,15 dB 
0,15 dB 

0,15 dB 
0,02 dB 

 
Nominal frequency: 12,5 KHz Measured frequency: Frequency stability: Distortion 

Result: 

12664,00 Hz 
0,0 % 

------ 

Uncertainty: 

12,66 Hz 
0,01 % 

------ 

# 
Sound Pressure Level 114 dB Sound Pressure Level 

104 dB 
Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,27 dB 

104,35 dB 
94,43 dB 

0,01 dB 

2: 
114,26 dB 

104,36 dB 
94,49 dB 

0,01 dB 

3: 
114,26 dB 

104,35 dB 
94,49 dB 

0,01 dB 

Result 
114,26 dB 

104,35 dB 
94,47 dB 

0,01 dB 

Uncertainty: 0,3 dB 
0,3 dB 

0,3 dB 

0,02 dB 

 
Nominal frequency: 16 KHz Measured frequency: Frequency stability: Distortion 

Result: 

15820,00 Hz 
0,0 % 

------- 

Uncertainty: 

15,82 Hz 
0,01 % 

------- 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,11 dB 

104,21 dB 
94,43 dB 

0,02dB 

2: 
114,11 dB 

104,16 dB 
94,37 dB 

0,01 dB 

3: 
114,14 dB 

104,16 dB 
94,43 dB 

0,01 dB 

Result 
114,12 dB 

104,18 dB 
94,41 dB 

0,01 dB 

Uncertainty: 0,3 dB 
0,3 dB 

0,3 dB 

0,02 dB 

 
 

Traceability The measured values are traceable to the following laboratories: 

Sound Pressure Level: PTB, Germany 

Voltage: IKM Laboratorium AS, Norway 

Frequency: IKM Lboratorium AS, Norway 

Ambient pressure: IKM Lboratorium  AS, Norway 

Relative Humidity: Justervesenet, Norway 

 

 

 
Certificate No.: CAL022-2010-2110 

 

Measurements performed by 
 

Street address: Gunnersbråtan 2, N-3421 Tranby,    Norway 

 

 

Tel.: +47 32858900   Fax.: +47 32852208   email: ncl@norsonic.com 

 

Page 3 of 4 

 

Nominal frequency: 500 Hz 
Measured frequency: Frequency stability: Distortion 

Result: 

502,54 Hz 
0,0 % 

0,23 % 

Uncertainty: 

0,5 Hz 

0,01 % 
0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,37 dB 

104,38 dB 
94,37 dB 

0,02 dB 

2: 
114,37 dB 

104,38 dB 
94,38 dB 

0,02 dB 

3: 
114,37 dB 

104,39 dB 
94,38 dB 

0,02 dB 

Result 
114,37 dB 

104,38 dB 
94,38 dB 

0,02 dB 

Uncertainty: 0,10 dB 
0,10 dB 

0,10 dB 
0,02 dB 

 
Nominal frequency: 1 KHz 

Measured frequency: Frequency stability: Distortion 

Result: 

1005,08 Hz 
0,00 % 

0,15 % 

Uncertainty: 

1,05 Hz 
0,01 % 

0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,40 dB 

104,41 dB 
94,41 dB 

0,02 dB 

2: 
114,40 dB 

104,42 dB 
94,41 dB 

0,02 

3: 
114,38 dB 

104,41 dB 
94,41 dB 

0,02 

Result 
114,39 dB 

104,41 dB 
94,41 dB 

0,02 

Uncertainty: 0,10 dB 
0,10 dB 

0,10 dB 
0,02 

 
Nominal frequency: 2 KHz 

Measured frequency: Frequency stability: Distortion 

Result: 

1978,75 Hz 
0,0 % 

0,66 % 

Uncertainty: 

1,98 Hz 
0,01 % 

0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,35 dB 

104,38 dB 
94,37 dB 

0,01 dB 

2: 
114,36 dB 

104,38 dB 
94,40 dB 

0,02 dB 

3: 
114,36 dB 

104,38 dB 
94,41 dB 

0,01 dB 

Result 
114,36 dB 

104,38 dB 
94,39 dB 

0,01 dB 

Uncertainty: 0,10 dB 
0,10 dB 

0,10 dB 
0,02 dB 

 
Nominal frequency: 4 KHz 

Measured frequency: Frequency stability: Distortion 

Result: 

3957,50 Hz 
0,0 % 

0,96 % 

Uncertainty: 

3,96 Hz 
0,01 % 

0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,38 dB 

104,38 dB 
94,39 dB 

0,01 dB 

2: 
114,38 dB 

104,38 dB 
94,39 dB 

0,01 dB 

3: 
114,38 dB 

104,38 dB 
94,40 dB 

0,01 dB 

Result 
114,38 dB 

104,38 dB 
94,39 dB 

0,01 dB 

Uncertainty: 0,10 dB 
0,10 dB 

0,10 dB 
0,02 dB 
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Observed values: 

Nominal frequency: 31,5Hz 
Measured frequency: Frequency stability: Distortion 

Result: 

31,63 Hz 
0,01 % 

0,75 % 

Uncertainty: 

0,1 Hz 

0,01 % 
0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,25dB 

104,27 dB 
94,26 dB 

0,40 dB 

2: 
114,25 dB 

104,26 dB 
94,27dB 

0,42 dB 

3: 
114,31 dB 

104,26 dB 
94,27 dB 

0,31 dB 

Result 
114,25 dB 

104,13 dB 
94,27 dB 

0,38 dB 

Uncertainty: 0,15 dB 
0,15 dB 

0,15 dB 
0,31 dB 

 
Nominal frequency: 63 Hz 

Measured frequency: Frequency stability: Distortion 

Result: 

63,13 Hz 
0,0 % 

0,44 % 

Uncertainty: 

0,1 Hz 

0,01 % 
0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,35 dB 

104,36 dB 
94,36 dB 

0,32 dB 

2: 
114,35 dB 

104,37 dB 
94,37dB 

0,32 dB 

3: 
114,35 dB 

104,37 dB 
94,37 dB 

0,29 dB 

Result 
114,35 dB 

104,37 dB 
94,37 dB 

0,31 dB 

Uncertainty: 0,15 dB 
0,15 dB 

0,15 dB 
0,10 dB 

 
Nominal frequency: 125 Hz 

Measured frequency: Frequency stability: Distortion 

Result: 

125,88 Hz 
0,01 % 

0,21 % 

Uncertainty: 

0,13 Hz 
0,01 % 

0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure  Level 104 dB Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,39 dB 

104,40dB 
94,40 dB 

0,03 dB 

2: 
114,39 dB 

104,40 dB 
94,40 dB 

0,02 dB 

3: 
114,39 dB 

104,40 dB 
94,40 dB 

0,03 dB 

Result 
114,39 dB 

104,40 dB 
94,40 dB 

0,03 dB  

Uncertainty: 0,10 dB 
0,10 dB 

0,10 dB 
0,02 dB 

 
Nominal frequency: 250 Hz 

Measured frequency: Frequency stability: Distortion 

Result: 

251,27 Hz 
0,0 % 

0,28 % 

Uncertainty: 

0,25 Hz 
0,01 % 

0,10 % 

# 
Sound Pressure Level 114 dB Sound Pressure Level 

104 dB 
Sound Pressure Level 94 dB Short-term Level 

fluctuation (114dB) 

1: 
114,38 dB 

104,40 dB 
94,40 dB 

0,02 dB 

2: 
114,38 dB 

104,40 dB 
94,40 dB 

0,02 dB 

3: 
114,38 dB 

104,40 dB 
94,40 dB 

0,02 dB 

Result 
114,38 dB 

104,40 dB 
94,40 dB 

0,02dB 

Uncertainty: 0,10 dB 
0,10 dB 

0,10 dB 
0,02 dB 

 
 

 

 
This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral 

Agreement for mutual recognition of calibration certificates (European Co-operation for Accreditation). The accreditation states that the laboratory meets 

the NA requirements concerning competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory 

has a satisfactory quality assurance system and traceability to accredited or national calibration laboratories. This certificate may not be reproduced other 

than in full. 
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Certificate of Calibration 

Certificate No.: CAL022-2010-2110 

 

 
Test object : 

Multi Function Sound Calibrator 

Producer : 

Brüel & Kjær 

Type : 

B&K4226 

Serial No.: 

###### 

 
Client : 

Client 

 

 

 

Norway 

Attn.: 

 

Orderno. 

RO 1007001 

 
Environmental conditions: 

Pressure: 

Temperature: 
Relative humidity: 

Reference conditions: 

101,325kPa 

23,0C 

50 %RH 

Measurement conditions: 

96,8430,390 kPa 

22,51,0C 
42,65,7 %RH 

 
The stated levels are relative to 20Pa. 

The stated levels are valid at measurement conditions. 

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by 

the coverage factor k=2, which for a normal distribution corresponds to a coverage probability a approximately 95%. 

The standard uncertainty of measurement has been determined in accordance with EA publication EA-4/02. 

 
Preconditioning The equipment was preconditioned for more than 12 hours at the specified calibration temperature and humidity. 

 
Calibration and verification performed: 

The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC60942 (2003-02): Electro-acoustics – Sound Calibrators. 

The calibrator has been tested as described in Annex B of the same standard described in the sections B.3.3 for the 

sound level, B.3.4 for the sound pressure level stability – short-term fluctuations, B.3.5 for frequency and in B.3.6 for 

total distortion.  
Method of Calibration: 

A detailed description of the calibration procedure is available separately from the calibration laboratory. 

 
Instruments and Program 

A complete list of instruments, hardware and software, that has been used for this calibration is separately available 

from the calibration laboratory. 

 
 

 

Date of calibration : 
2010-02-25 and 2010-02-26 

Date of issue : 

2010-03-01 

Engineer : 

Thor Carlsen 

Supervisor : 

Ole-Herman Bjor 
  

Spectral weighting networks A, B, C, Z, Lin and Flat•	

F, S, and I time constants. Pulse measurement capability•	

RMS detector capability•	

Overload detector•	

Inherent noise using microphone equivalent or acousti-•	
cally insulated test vessel

Integrating averaging functions Leq and SEL•	

Noise dose•	

1/1 and 1/3 octave filters (option).•	
The results from the microphone and instrument calibration 
may be combined to validate conformance with standards 
for a complete sound level meter.


