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SUMMARY 

Micronics Ltd commissioned BSRIA to carry out a series of tests on a Micronics Ltd U1000 

Ultrasonic clamp-on flow meter to verify the accuracy of the instrument against an in-line reference 

instrument.  Testing was carried out over a range of water flow rates using multiple pipe sizes and 

materials.  Testing was carried out in accordance with the method defined in Section 7 of this report. 

 

This technical report details the test method and results obtained, and is based on an evaluation of a 

sample of the above mentioned product. 
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1 INTRODUCTION 

This report details the result of a series of comparative tests carried out on a Micronics Ltd U1000 

ultrasonic clamp-on flow meter against an in-line electromagnetic reference instrument in order to 

verify the accuracy of the instrument.  Testing was carried out at Micronics Ltd facility located in 

Loudwater, High Wycombe on 08 October 2014 and 02 June 2015.  The testing carried out on 02 June 

2015 only involved the 6” uPVC pipe.  All information and data given in this report concerning the 6” 

uPVC pipe relates only to the test carried out on 02 June 2015.  All other information and data relates 

to the tests carried out on 08 October 2014. 

 

The test rig and the Micronics Ltd U1000 ultrasonic clamp on flow meter were commissioned and 

operated by Tony Cane of Micronics Ltd.  BSRIA provided additional instrumentation to record the 

ambient air temperature, tank temperature, pipe surface temperature and the mA output of both the 

Micronics Ltd U1000 ultrasonic clamp on flow meter and the in line electromagnetic reference flow 

meter.  The witness testing was carried out by Tom Garrigan on 08 October 2014 and Colin Judd on 

02 June 2015 of BSRIA Ltd. 

 

 

 

2 TEST ITEM  

The unit tested was a Micronics Ltd U1000 ultrasonic clamp on flow meter, as shown in Figure 1.  

The Micronics Ltd U1000 ultrasonic clamp on flow meter consisted of a mountable transducer set and 

a detachable head assembly, which together as one complete unit were installed on to the surface of 

the pipe.  The instrument displayed the flow rate in l/s, and had a 4-20mA output, which was logged to 

a laptop via an Agilent data acquisition switch unit supplied by BSRIA. 

 

Two variants of the Micronics Ltd U1000 ultrasonic clamp-on flow meter were tested, which were as 

follows: 

 Software version 05.01.xxx with 42 degree PEEK sensors for use on pipes with an inside 

diameter between 20 and 110 mm. 

 Software version 10.01.xxx with 24 degree ABS sensors for use on pipes with an inside 

diameter of 110 to 220mm. 

 

The claimed accuracy of the Micronics Ltd U1000 ultrasonic clamp-on flow meter was ±3% of the 

flow reading for velocities greater than 0.3m/s. 

Figure 1 Micronics Ltd ultrasonic clamp on flow meter 
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3 OBJECTIVES 

The objective of the tests was to verify the accuracy of the Micronics Ltd U1000 clamp-on flow meter 

against an in-line electromagnetic reference flow meter.  Testing was to be done using multiple pipe 

materials and sizes over a range of flow rates within the capability of the test rig and within the range 

of the reference instruments. 

 

 

 

4 TEST RIG INFORMATION  

The rig used for testing was located at Micronics Ltd facility in High Wycombe, UK.  The test rig was 

a closed loop system, which comprised of a fresh water tank (10,000 Litres), two inverter driven 

pumps and a series of pipes connected by manifolds and valves.  In line electromagnetic flow meters 

were installed in each of the flow lines in order to measure the water flow rate. 

 

Water was drawn from the fresh water tank by the inverter driven pump/s and supplied water to a four 

branch manifold, where each branch could be isolated using the isolating valves as shown in Figure 2.   

 

Table 1 shows the nominal size and material of each of the flow lines tested. 

Table 1 Test rig flow lines 

Nominal Pipe Size Material 

2”  uPVC 

2”  Mild Steel 

4” uPVC 

4”  Mild Steel 

6” uPVC 

6” Mild Steel 

 

Figure 2 Micronics Ltd Test Rig 
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5 INSTRUMENTATION 

Table 2 and Table 3 show the instrumentation used during the testing of the Micronics Ltd U1000 

ultrasonic clamp-on flow meter. 

Table 2 Instrumentation used on 08 October 2014 

 
1 
Micronics Ltd instrumentation. See appendix A for calibration certificates. 

2 
BSRIA Ltd instrumentation. See appendix A for calibration certificates. 

Table 3 Instrumentation used on 02 June 2015 

 
1 
Micronics Ltd instrumentation. See appendix A for calibration certificates. 

2 
BSRIA Ltd instrumentation. See appendix A for calibration certificates. 

 

Instrument Manufacturer Range Units I.D. Calibration Due 

DN50 Electromagnetic 
Flow Meter 

1 Krӧhne 0 – 8.33 l/s N/A 16-09-2014 

DN100 Electromagnetic 
Flow Meter 

1 Krӧhne 0 – 33.3 l/s N/A 16-09-2014 

DN150 Electromagnetic 
Flow Meter 

1 Krӧhne 0 – 45.0 l/s N/A 16-09-2014 

Platinum Resistance 
Thermometers 

2
 

Anville Sensors 5 - 45 °C 
Card 1 PRT 01 
Card 1 PRT 02 
Card 1 PRT 03 

27-08-2015 

Ultrasonic Thickness 
Gauge 

2 Dakota 1.0 – 20.0 mm 1020 202162 18-06-2015 

Digital Vernier Caliper 
2 

Mitutoyo  0 - 150 mm 385 25-04-2016 

Vernier Caliper 
2
 Mitutoyo 0 - 600 mm 185 25-11-2017 

Instrument Manufacturer Range Units I.D. Calibration Due 

Platinum Resistance 
Thermometers 

2
 

Anville Sensors 5 - 45 °C 
Card 1 PRT 01 
Card 1 PRT 02 

07-05-2016 

Ultrasonic Thickness 
Gauge 

2 Dakota 1.0 – 20.0 mm 1020 202162 21-04-2016 

Vernier Caliper 
2
 Mitutoyo 0 - 600 mm 185 25-11-2017 

DN150 Electromagnetic 
Flow Meter 

1 Krӧhne 0 – 45.0 l/s N/A 02-10-2015 
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6 PRE-TEST CHECKS 

The outside diameter of each pipe size and each material was measured using a set of Vernier callipers 

prior to testing, as shown in Table 3.  The thickness of each pipe size and each material was measured 

using an ultrasonic thickness gauge at four different positions, and the average values are shown in 

Table 4. 

Table 4 BSRIA measured pipe dimensions 

Nominal Pipe Size/Material Measured Outside Diameter 
(mm) 

Measured Thickness 
(mm) 

Calculated Internal Diameter 
(mm) 

2” uPVC 60.38 4.44 51.51 

2” Mild Steel 60.37 3.91 52.56 

4” uPVC 114.50 7.72 99.06 

4” Mild Steel 114.50 4.19 106.12 

6” uPVC 168.30 9.19 149.92 

6” Mild Steel 165.00 4.36 156.28 

 

Table 5 shows the dimensions of each pipe size and each material as measured by Micronics Ltd. 

Table 5 Micronics Ltd measured pipe dimensions 

Nominal Pipe Size/Material Measured Outside Diameter 
(mm) 

Measured Thickness 
(mm) 

Calculated Internal Diameter 
(mm) 

2” uPVC 60.4 4.1 52.2 

2” Mild Steel 60.4 4.0 52.4 

4” uPVC 114.3 8.0 98.3 

4” Mild Steel 114.3 4.37 105.6 

6” uPVC 168.3 9.0 150.0 

6” Mild Steel 164.0 5.0 154.0* 

*The internal diameter value input into the Micronics Ltd U1000 ultrasonic clamp on flow meter by 

Tony Cane of Micronics Ltd prior to testing the 6” mild steel pipe was 155.5mm. 

 

Checks were also carried out on the medium (fluid) to be used during testing using a refractometer, 

which indicated a freezing point of 0°C.  This check confirmed the application fluid in the test rig was 

water, and as a result a density value of 1kg/m³ was used throughout the duration of testing. 

 

It is not possible to provide an uncertainty for the complete data logging system, due to the lack of 

information provided in the calibration certificates for the Krӧhne reference flow meters.  Whilst the 

uncertainty of the calibrating instrument is provided in each of the Krӧhne reference flow meter 

calibration certificates, there is no uncertainty given for the overall calibration. 

 

The uncertainty of the Agilent data acquisition switch unit was ±0.1% of the reading +0.01% of the 

range, which was set to 1A. 
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7 METHODOLOGY 

7.1 INSTALLATION OF MICRONICS LTD U1000 

The Micronics Ltd U1000 ultrasonic clamp-on flow meter was installed on to each of the pipe sizes 

and materials by Tony Cane of Micronics Ltd during the testing.  Following installation of the flow 

meter, Tony Cane of Micronics Ltd entered the relevant parameters in to the unit including the internal 

diameter of the pipe samples being tested, as shown in Table 4. 

7.2 TEST SETUP 

Calibrated Platinum Resistance Thermometers (PRTs) connected to an Agilent data acquisition switch 

unit supplied by BSRIA that in turn displayed live data via a laptop were used to measure the ambient 

air temperature, the tank water temperature and the relevant pipe surface temperature throughout the 

duration of testing.  

 

The 4-20mA outputs of both the Micronics Ltd U1000 ultrasonic clamp on flow meter and the in line 

reference electromagnetic flow meter were wired into the Agilent data acquisition switch unit supplied 

by BSRIA that in turn displayed live mA and flow rate readings to a laptop.  Prior to each test 

commencing the mA output and the screen reading of each instrument was checked to ensure ‘zero’ 

flow was being displayed.   

 

Manual readings were taken from the screen of both the Micronics Ltd U1000 ultrasonic clamp on 

flow meter and the in line reference electromagnetic flow meter during testing, which were consistent 

with the data logged via the laptop.  

7.3 TEST METHOD 

The test rig was operated by Tony Cane of Micronics Ltd.  Each pipe size and each material was tested 

at five flow rates within the flow range of both the Micronics U1000 Ltd ultrasonic clamp on flow 

meter and the in line electromagnetic flow meter. 

 

A stabilisation period of two minutes per set value, with an additional five minutes following 

stabilisation for data collection was given for each pipe size and each material.  Data was logged at 

thirty second intervals during both the stabilisation and the data collection periods.  

 

The ambient temperature of the water remained within tolerances (18°C ±3°C) throughout the duration 

of the testing. The ambient temperature of the room remained within the tolerances (20°C ±3°C) 

throughout the duration of the testing.  
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8 RESULTS 

Table 6 details the configuration of the flow ranges set for the Micronics Ltd U1000 ultrasonic clamp-

on flow meter and the software version and sensor type used for each pipe size tested.  Details of the 

flow ranges set for the Krӧhne DN50, Krӧhne DN100 and Krӧhne DN150 in-line reference flow 

meters for each pipe size tested are also included.  

Table 6 Instrument configuration 

Nominal Pipe Size U1000 
Krӧhne Reference 

Flow Meter 

 
Flow 
range 

Software and version sensor 
type 

Size 
Flow 
range 

- l/s - - l/s 

2” 0-8.0 
05.01.xxx with 42 degree 

PEEK sensors 
DN50 0-8.33 

4” 0-34.0 
05.01.xxx with 42 degree 

PEEK sensors 
DN100 0-33.3 

6” Steel 0-45.5 
10.01.xxx with 24 degree 

ABS sensors 
DN150 0-45.0 

6” uPVC* 0-35.3 
10.01.xxx with 24 degree 

ABS sensors 
DN150 0-45.0 

*Test carried out on 02 June 2015 

 

Table 7, Table 8, Table 9, Table 10, Table 11 and Table 12 show the results of the verification tests 

carried out on the Micronics Ltd U1000 ultrasonic clamp-on flow meter for each pipe size and 

material.  

Table 7 2” uPVC Test Results 

 

Tank 
Temperature 

(°C) 

Pipe Surface 
Temperature 

(°C) 

Ambient Air 
Temperature 

(°C) 

U1000 
Output 
(mA) 

Krӧhne 
DN50 
Output 
(mA) 

U1000 
Flow 
Rate 
(l/s) 

Krӧhne 
DN50 
Flow 

Rate (l/s) 

Difference (l/s) – 
U1000 v Krӧhne 

DN50 (%) 

16.8 17.2 18.6 6.573 6.447 1.286 1.274 0.97% 

16.8 17.2 18.5 9.017 8.802 2.507 2.500 0.32% 

16.8 17.2 18.6 11.447 11.095 3.724 3.694 0.81% 

16.8 17.2 18.8 16.063 15.583 6.031 6.031 0.01% 

16.9 17.3 18.8 19.243 18.638 7.622 7.621 0.01% 

 

Table 8 2” Mild Steel Test Results 

Tank 
Temperature 

(°C) 

Pipe Surface 
Temperature 

(°C) 

Ambient Air 
Temperature 

(°C) 

U1000 
Output 
(mA) 

Krӧhne 
DN50 
Output 
(mA) 

U1000 
Flow 
Rate 
(l/s) 

Krӧhne 
DN50 
Flow 

Rate (l/s) 

Difference (l/s) – 
U1000 v Krӧhne 

DN50 (%) 

18.1 18.2 19.3 6.901 6.826 1.450 1.471 -1.42% 

18.1 18.2 19.4 9.996 9.814 2.998 3.027 -0.96% 

18.1 18.2 19.3 13.129 12.855 4.565 4.610 -0.98% 

18.1 18.2 19.5 15.978 15.579 5.989 6.028 -0.66% 

18.1 18.3 19.5 19.050 18.516 7.525 7.558 -0.43% 
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Table 9 4” uPVC Test Results 

Tank 
Temperature 

(°C) 

Pipe Surface 
Temperature 

(°C) 

Ambient Air 
Temperature 

(°C) 

U1000 
Output 
(mA) 

Krӧhne 
DN100 
Output 
(mA) 

U1000 
Flow 
Rate 
(l/s) 

Krӧhne 
DN100 
Flow 

Rate (l/s) 

Difference (l/s) – 
U1000 v Krӧhne 

DN100 (%) 

16.9 17.6 19.0 6.848 6.966 6.052 6.173 -1.97% 

16.9 17.4 19.0 9.899 10.085 12.535 12.666 -1.03% 

16.9 17.4 19.1 12.548 12.789 18.165 18.292 -0.69% 

17.0 17.4 19.2 16.116 16.522 25.746 26.061 -1.21% 

17.1 17.5 19.3 19.702 20.198 33.367 33.713 -1.03% 

 

Table 10 4” Mild Steel Test Results 

Tank 
Temperature 

(°C) 

Pipe Surface 
Temperature 

(°C) 

Ambient Air 
Temperature 

(°C) 

U1000 
Output 
(mA) 

Krӧhne 
DN100 
Output 
(mA) 

U1000 
Flow 
Rate 
(l/s) 

Krӧhne 
DN100 
Flow 

Rate (l/s) 

Difference (l/s) – 
U1000 v Krӧhne 

DN100 (%) 

17.8 17.9 19.7 6.890 6.938 6.141 6.116 0.40% 

17.8 17.9 19.7 9.681 9.725 12.072 11.915 1.32% 

17.9 18.0 19.8 12.724 12.734 18.539 18.178 1.99% 

17.9 18.0 19.7 15.985 15.975 25.469 24.925 2.18% 

18.0 18.1 19.7 19.574 19.511 33.095 32.283 2.51% 

 

Table 11 6” uPVC Test Results 

Tank 
Temperature 

(°C) 

Pipe Surface 
Temperature 

(°C) 

Ambient Air 
Temperature 

(°C) 

U1000 
Output 
(mA) 

Krӧhne 
DN150 
Output 
(mA) 

U1000 
Flow 
Rate 
(l/s) 

Krӧhne 
DN150 
Flow 

Rate (l/s) 

Difference (l/s) – 
U1000 v Krӧhne 

DN150 (%) 

17.1 - 17.1 6.313 6.233 5.117 4.931 3.79%* 

17.1 - 17.3 9.503 9.402 12.165 11.929 1.98% 

17.1 - 18.1 12.704 12.469 19.212 18.702 2.73% 

17.1 - 18.4 15.820 15.505 26.118 25.409 2.79% 

17.2 - 18.4 19.039 18.702 33.210 32.464 2.30% 

*The calculated velocity was below the measurement threshold for this size of pipe 

Test carried out on 02 June 2015 

Table 12 6” Mild Steel Test Results 

Tank 
Temperature 

(°C) 

Pipe Surface 
Temperature 

(°C) 

Ambient Air 
Temperature 

(°C) 

U1000 
Output 
(mA) 

Krӧhne 
DN150 
Output 
(mA) 

U1000 
Flow 
Rate 
(l/s) 

Krӧhne 
DN150 
Flow 

Rate (l/s) 

Difference (l/s) – 
U1000 v Krӧhne 

DN150 (%) 

17.2 17.3 19.4 5.812 5.857 5.153 5.224 -1.36% 

17.2 17.3 19.5 9.347 9.545 15.206 15.594 -2.49% 

17.3 17.3 19.5 12.851 13.141 25.170 25.710 -2.10% 

17.4 17.5 19.5 16.176 16.651 34.628 35.580 -2.68% 

17.7 17.8 19.7 19.445 20.095 43.922 45.267 -2.97% 
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9 CONCLUSIONS 

9.1 2” UPVC TEST 

The difference between the in-line electromagnetic reference flow meter and the Micronics Ltd U1000 

was within the claimed specification (±3%) of the ultrasonic clamp on flow meter across the range of 

flow rates tested on the 2” uPVC pipe. 

9.2 2” MILD STEEL TEST 

The difference between the in-line electromagnetic reference flow meter and the Micronics Ltd U1000 

was within the claimed specification (±3%) of the ultrasonic clamp on flow meter across the range of 

flow rates tested on the 2” mild steel pipe. 

9.3 4” UPVC TEST 

The difference between the in-line electromagnetic reference flow meter and the Micronics Ltd U1000 

was within the claimed specification (±3%) of the ultrasonic clamp on flow meter across the range of 

flow rates tested on the 4” uPVC pipe. 

9.4 4” MILD STEEL TEST 

The difference between the in-line electromagnetic reference flow meter and the Micronics Ltd U1000 

was within the claimed specification (±3%) of the ultrasonic clamp on flow meter across the range of 

flow rates tested on the 4” mild steel pipe. 

9.5 6” UPVC TEST 

The calculated velocity at the lowest flow rate on the 6” uPVC pipe was less than 0.3m/s which is 

outside the claimed measurement range of the instrument.  The difference between the in-line 

electromagnetic reference flow meter and the Micronics Ltd U1000 was greater than the claimed 

specification (±3%) of the ultrasonic clamp on flow meter at the lowest flow reading on the 6” uPVC 

pipe. 

 

The difference between the in-line electromagnetic reference flow meter and the Micronics Ltd U1000 

was within the claimed specification (±3%) of the ultrasonic clamp on flow meter at all other flow 

readings on the 6” uPVC pipe. 

9.6 6” MILD STEEL TEST 

The calculated velocity at the lowest flow rate on the 6” mild steel pipe was less than 0.3m/s which is 

outside the claimed measurement range of the instrument.  The difference between the in-line 

electromagnetic reference flow meter and the Micronics Ltd U1000 was within the claimed 

specification (±3%) of the ultrasonic clamp on flow meter at the lowest flow reading on the 6” mild 

steel pipe.  

 

The difference between the in-line electromagnetic reference flow meter and the Micronics Ltd U1000 

was within the claimed specification (±3%) of the ultrasonic clamp on flow meter at the second, third, 

fourth and fifth flow readings on the 6” mild steel pipe. 
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APPENDIX: A INSTRUMENT CALIBRATION CERTIFICATES 

Figure 3 Krӧhne DN50 Calibration Certificate 
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Figure 4 Krӧhne DN100 Calibration Certificate 
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Figure 5 Krӧhne DN150 Calibration Certificate 
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Figure 6 Krӧhne DN150 Calibration Certificate 
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Figure 7 Platinum Resistance Thermometer Calibration Sheet 

 

 
 

  

 

 
 

  

      

      

      

      Manufacturer : Anville Instrument: PRTs 01, 02, 03, 04, 05, 06 

      Variable: Dry bulb temperature (°C) 
  

      

      
Probe Name 

ASL Ref 
probe 

Probe slope  intercept Corrected value 

Agilent 34970 
MY44005660 

5.01 5.07 

1.00 -0.06 

5.01 

  14.96 15.05 14.96 

Card 1 PRT 01 24.98 25.09 24.99 

  34.95 35.07 34.96 

  44.96 45.09 44.96 

Agilent 34970 
MY44005660 

5.01 5.12 

1.00 -0.10 

5.01 

  14.96 15.08 14.96 

Card 1 PRT 02 24.98 25.11 24.99 

  34.95 35.09 34.96 

  44.96 45.10 44.95 

Agilent 34970 
MY44005660 

5.01 5.02 

1.00 -0.01 

5.01 

  14.96 14.99 14.97 

Card 1 PRT 03 24.98 25.02 24.99 

  34.95 35.00 34.96 

  44.96 45.01 44.96 

Agilent 34970 
MY44005660 

5.01 5.02 

1.00 -0.01 

5.01 

  14.96 14.99 14.96 

Card 1 PRT 04 24.98 25.03 24.99 

  34.95 35.01 34.96 

  44.96 45.02 44.95 

Agilent 34970 
MY44005660 

5.01 5.12 

1.00 -0.10 

5.01 

  14.96 15.09 14.97 

Card 1 PRT 05 24.98 25.13 24.98 

  34.95 35.11 34.96 

  44.96 45.13 44.96 

Agilent 34970 
MY44005660 

5.01 5.04 

1.00 -0.03 

5.01 

  14.96 15.02 14.97 

Card 1 PRT 06 24.98 25.06 24.99 

  34.95 35.04 34.96 

  44.96 45.06 44.96 

Engineer : Colin Judd Date: 27 August 2014 
 

CALIBRATION SHEET 
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Figure 8 Ultrasonic Thickness Gauge Calibration Certificate 
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Figure 9 Ultrasonic Thickness Gauge Calibration Certificate 
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Figure 10 Digital Vernier Calliper (0-150mm) Calibration Certificate 
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Figure 11 Vernier Calliper (0-600mm) Calibration Certificate 

 


