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PREFACE  

This report supersedes Report 102902/1 Edition 1, dated 22 April 2021.  
 
In Section 7, Table 8 originally incorrectly duplicated the data in Table 7. The correct data, reflecting a 
maximum differential pressure of 800 Kpa, has now been inserted. This now matches the curves in 
Figure 4, which had always used the correct data. 
 
 
 



MAPLEF GREEN.1 DN20 FACTORY WITNESS TESTS CONTENTS 

 

Page 5 of 51 
Report 102902/1 Edition 2 

© BSRIA 

CONTENTS 

1 INTRODUCTION .............................................................................................................................7 

2 OBJECTIVES....................................................................................................................................7 

3 APPROACH.....................................................................................................................................7 

4 ITEMS SUBMITTED FOR TEST ........................................................................................................8 

5 APPROACH AND METHODOLOGY .................................................................................................9 

5.1 Installation ......................................................................................................................... 9 
5.2 Measured Flow vs Nominal flow ....................................................................................... 9 
5.3 Flow Stability ...................................................................................................................... 9 
5.4 Control Characteristic (with standard motor-driven modulating actuator) ...................... 9 
5.5 Seat leakage test .............................................................................................................. 10 
5.6 Exclusions ......................................................................................................................... 10 

6 INSTRUMENTATION ................................................................................................................... 10 

7 TEST RESULTS ............................................................................................................................. 11 

7.1 Measured Flow Vs Nominal Flow Tests ........................................................................... 11 
7.2 Flow Stability Tests .......................................................................................................... 12 
7.3 Control Characteristics tests – Linear .............................................................................. 18 
7.4 Control Characteristics tests – Equal % ........................................................................... 27 
7.5 Seat Leakage Test ............................................................................................................ 36 

8 CONCLUSIONS ............................................................................................................................ 37 

 

FIGURES 

Figure 1 Test Rig ...................................................................................................................................................... 7 
Figure 2 MAPLEF GREEN.1, DN 20 ........................................................................................................................... 8 
Figure 3 Flow Limitation Tests with a maximum differential pressure of 400 kPa ............................................... 14 
Figure 4 Flow Limitation Tests with a maximum differential pressure of 800 kPa ............................................... 17 
Figure 5 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 30kPa ....... 20 
Figure 6 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 416kPa ..... 23 
Figure 7 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 800kPa ..... 26 
Figure 8 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 30kPa ..... 29 
Figure 9 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 416 kPa .. 32 
Figure 10  Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 800 kPa . 35 
Figure 11  Seat leakage test setup ........................................................................................................................... 36 
 
 

TABLES 

Table 1 Test item .................................................................................................................................................... 8 
Table 2 Instrumentation used .............................................................................................................................. 10 
Table 3 First Run Measured Flow ......................................................................................................................... 11 
Table 4 Second Run Measured Flow .................................................................................................................... 11 
Table 5 Third Run Measured Flow........................................................................................................................ 11 
Table 6 Average of three runs Measured Flow .................................................................................................... 11 
Table 7 Flow Limitation Tests with a maximum differential pressure of 400 kPa ............................................... 12 
Table 8 Flow Limitation Tests with a maximum differential pressure of 800 kPa ............................................... 15 



MAPLEF GREEN.1 DN20 FACTORY WITNESS TESTS CONTENTS 

 

Page 6 of 51 
Report 102902/1 Edition 2 

© BSRIA 

Table 9 Control Characteristics Tests (Linear – Normally Closed) at a fixed Differential Pressure of 30kPa. ...... 18 
Table 10 Control Characteristics Tests (Linear – Normally Closed) at a fixed Differential Pressure of 416 kPa .... 21 
Table 11 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 800kPa ..... 24 
Table 12 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 30kPa ..... 27 
Table 13 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 416 kPa .. 30 
Table 14 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 800 kPa .. 33 
Table 15 Seat Leakage Test Results ........................................................................................................................ 36 
 
 

APPENDICES 

Preface ............................................................................................................................................................................ 4 
APPENDIX A: Calibration Certificates ..................................................................................................................... 38 
APPENDIX B: MAPLEF GREEN.1 DN20 DATA sheet ................................................................................................ 44 



MAPLEF GREEN.1 DN20 FACTORY WITNESS TESTS MAPLEF 

 

Page 7 of 51 
Report 102902/1 Edition 2 

© BSRIA 

1 INTRODUCTION 

This report details tests conducted on one pressure independent control valves (PICV) at Slagelse, 
Denmark.  The tests were witnessed remotely via file sharing software by BSRIA personnel between 
the 26th and 28th August 2020. 
 
This report refers to the testing of MAPLEF GREEN.1, DN 20. 

2 OBJECTIVES 

 
The objective was to determine valve performance generally in accordance with BTS 1/2019 “Test 
Method for PICVs and DPCVs. This standard is freely available to download on the BSRIA website. 
 

3 APPROACH 

Tests on this valve were conducted on a test rig (Denmark) against the requirements defined in BTS 
1/2019 excluding Clause 2.7 – Cycling Test of BTS 1/2019. 
 
Figure 1 Test Rig 
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4 ITEMS SUBMITTED FOR TEST 

The valve submitted for testing is detailed in Table 1.  Figure 2 shows the PICV submitted for testing.  
 

Table 1 Test item 

Valve Description Min ΔP Tested Max ΔP Tested Max Flow Rate Size DN 

MAPLEF GREEN.1 30 kPa 800 kPa 0,308 l/s 20 

 
The following information/items can be found in Appendix B: 
 

• Actuator details 

• Manufacturer’s specification and data 
 

Figure 2 MAPLEF GREEN.1, DN 20 
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5 APPROACH AND METHODOLOGY 

5.1 INSTALLATION 
The MAPLEF GREEN.1, DN20 valve was installed on the test rig in line with and tested against a 
calibrated reference electromagnetic flow meter. The differential pressure measurement was 
recorded using a calibrated differential pressure transmitter, using tappings on the valve (as per 
manufacturer request).  
 
All measured data was logged via a data logger on to a PC.   
 
Note 1: The fluid medium used for all tests was water. 

5.2 MEASURED FLOW VS NOMINAL FLOW 
The main objective of this test is to show the ability to maintain a specific flow rate at a specific 
representative differential pressure between the minimum and maximum stated flow rates via the 
procedure detailed in Clause 2.3 of BTS 1/2019. 
 
The valve was tested at five pre-settings including minimum and maximum operating setting at 
100kPa. Three test runs per valve setting were performed. 

5.3 FLOW STABILITY  
This test indicates any hysteresis in the PICV flow rate performance as differential pressure rises and 
falls across its full range, procedure detailed in Clause 2.4 of BTS 1/2019.   
 
The valve was tested at five pre-settings over the differential pressure range minimum to maximum 
(min-50kPa in 5kPa increments and 50-max in 50kPa increments) and back from maximum to zero in 
similar increments. Three test runs per valve setting were performed. 
 
As per client’s requirements the flow stability tests were performed at a maximum differential 
pressure of 400 kPa and 800 kPa. 
 
The actuator was fitted but did not perform any automatic function. 
 
Results can be found in section 7.2 

5.4 CONTROL CHARACTERISTIC (WITH STANDARD MOTOR-DRIVEN 
MODULATING ACTUATOR) 

The purpose of this test was to analyse the flow characteristics of the PICV with an actuator in full 
operation. The procedure for this test is detailed in Clause 2.5 of BTS 1/2019.   
 
As per client’s requirements the valve was tested at five pre-settings at three pressure ranges 
including minimum and maximum at the relevant actuator operation (e.g.0-10-0Vdc at 20 
increments up and down, with at least 30 seconds at each increment).  
 
Tests were performed for equal percentage and linear settings. 
 
Results can be found in section 7.3 and 7.4 
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5.5 SEAT LEAKAGE TEST 
The purpose of this test was not necessarily to prove service isolation, but to demonstrate the 
capability to shut off flow to the terminal or other device being controlled and was conducted with 
an actuator fitted and set to its closed position.  It was also driven open and closed three times to 
demonstrate shut off.  This was conducted on the test rig with the downstream pipework 
disconnected and an upstream pressure of 8 bar applied to the PICV. 
 
This valve was tested to demonstrate compliance with IEC60534-4 seat leakage requirements. 

5.6 EXCLUSIONS 

The test work excluded cyclic tests. 
 

6 INSTRUMENTATION 

Table 2 details the instrumentation as used, serviced and maintained by the test lab was used during 
testing. 
 
Table 2 Instrumentation used                         

Description Instrument Identifier Range Calibration date 

Differential Pressure Transmitter 91V227367 0 to 1000 kPa 2019-10-03 

Flowmeter (20 mm) A13315427 0 to 3000 l/h 2019-02-26 

ELMA 711 Temperature Sensor 111201906 20 to 60 °C 2019-11-07 

 
* Calibration certificates for the above instrument can be found in Appendix A 
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7 TEST RESULTS 

The results are shown as data sets for Clauses 2.3-2.6 of BTS 1/2019 

7.1 MEASURED FLOW VS NOMINAL FLOW TESTS 
Table 3, Table 4 and Table 5 represent the measured flow vs nominal flow test results for each of the 
three runs, with Table 6 showing the average of the three runs. The average temperature for all tests 
was 24.7 °C. 
 

Table 3 First Run Measured Flow                               
 

 Table 4 Second Run Measured Flow     

1st Run  2nd Run 

DN20 @ 100 kPa  DN20 @ 100 kPa 

Valve Nominal Av rising & falling  Valve Nominal Av rising & falling 

Pre-set l/s l/s % nominal  Pre-set l/s l/s % nominal 

1.0 0.018 0.021 117% 
 

1.0 0.018 0.022 123% 

2.0 0.152 0.134 88% 
 

2.0 0.152 0.147 96% 

3.0 0.232 0.229 99% 
 

3.0 0.232 0.233 101% 

4.0 0.285 0.284 100% 
 

4.0 0.285 0.288 101% 

5.0 0.308 0.323 105% 
 

5.0 0.308 0.336 109% 

 

Table 5 Third Run Measured Flow                          
 

Table 6 Average of three runs Measured 
Flow 

3rd Run  Average of 3 runs  

DN20 @ 100 kPa  DN20 @ 100 kPa 

Valve Nominal Av rising & falling  Valve Nominal Av rising & falling 

Pre-set l/s l/s % nominal  Pre-set l/s l/s % nominal 

1.0 0.018 0.015 86% 
 

1.0 0.018 0.019 109% 

2.0 0.152 0.137 90% 
 

2.0 0.152 0.139 92% 

3.0 0.232 0.224 97% 
 

3.0 0.232 0.229 99% 

4.0 0.285 0.285 100% 
 

4.0 0.285 0.286 100% 

5.0 0.308 0.326 106% 
 

5.0 0.308 0.328 107% 
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7.2 FLOW STABILITY TESTS 
Table 7 and Figure 3 shows the flow limitation test results with a maximum differential pressure of 400 kPa. 
The average temperature for all tests was 23.8 °C. 
 
Table 7 Flow Limitation Tests with a maximum differential pressure of 400 kPa 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

25.75 0.012 25.83 0.134 25.61 0.196 25.72 0.239 25.39 0.252 

30.56 0.013 29.97 0.138 30.37 0.203 30.78 0.247 30.58 0.276 

35.00 0.014 35.72 0.141 35.33 0.208 35.47 0.255 36.06 0.286 

40.28 0.014 40.27 0.143 40.70 0.212 40.43 0.260 40.65 0.291 

45.92 0.015 45.76 0.147 45.79 0.215 45.80 0.264 45.15 0.297 

50.74 0.015 50.56 0.148 50.20 0.218 50.36 0.268 50.09 0.300 

100.13 0.015 100.63 0.153 100.18 0.233 99.60 0.284 100.60 0.318 

149.99 0.014 150.64 0.152 150.87 0.232 151.98 0.289 150.87 0.325 

199.98 0.014 201.69 0.150 200.08 0.231 201.07 0.287 200.47 0.325 

250.62 0.014 250.16 0.149 250.89 0.227 250.22 0.284 251.37 0.322 

300.02 0.014 302.14 0.148 300.67 0.224 300.21 0.279 300.34 0.318 

348.92 0.014 351.28 0.147 350.57 0.221 350.60 0.274 349.00 0.312 

400.03 0.014 404.09 0.147 403.76 0.218 402.41 0.269 400.51 0.307 

350.20 0.013 349.59 0.145 349.61 0.216 351.71 0.267 350.40 0.303 

300.30 0.013 300.51 0.145 299.56 0.217 300.95 0.269 300.18 0.305 

251.82 0.014 250.66 0.145 250.17 0.218 252.13 0.271 250.49 0.307 

200.52 0.014 200.18 0.146 199.36 0.221 200.25 0.274 200.36 0.309 

151.09 0.014 151.40 0.148 150.27 0.223 150.62 0.276 150.60 0.310 

100.27 0.014 100.01 0.148 100.29 0.224 100.61 0.274 100.43 0.307 

50.15 0.014 50.77 0.144 50.17 0.214 50.05 0.261 50.62 0.292 

45.39 0.014 45.69 0.143 45.19 0.212 45.42 0.259 45.05 0.289 
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40.54 0.014 40.36 0.142 40.34 0.209 40.53 0.256 40.11 0.284 

35.29 0.014 35.57 0.139 35.22 0.206 35.35 0.251 35.34 0.278 

30.15 0.013 30.11 0.135 30.53 0.201 30.82 0.246 29.60 0.272 

25.21 0.012 25.39 0.131 25.93 0.193 26.19 0.236 25.33 0.263 
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Figure 3 Flow Limitation Tests with a maximum differential pressure of 400 kPa 

 
 
  

Flow limitation Test - DN20 - All Settings 400 kPa 
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Table 8 and Figure 4 shows the flow limitation test results with a maximum differential pressure of 800 kPa. 
The average temperature for all tests was 23.80 °C. 
 

Table 8 Flow Limitation Tests with a maximum differential pressure of 800 kPa

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

Differential Pressure 
(kPa) 

Flow 
(l/s) 

25.57 0.012 25.84 0.131 25.85 0.187 26.06 0.235 25.42 - 

30.35 0.014 30.18 0.135 32.11 0.197 30.62 0.248 30.83 0.287 

34.69 0.015 35.68 0.139 35.89 0.201 36.80 0.265 35.57 0.295 

40.54 0.015 40.11 0.141 40.80 0.205 40.44 0.265 40.73 0.302 

45.12 0.015 45.35 0.144 45.86 0.208 45.02 0.269 45.82 0.309 

50.46 0.015 51.13 0.147 50.20 0.210 50.37 0.273 50.81 0.312 

100.26 0.015 101.22 0.151 101.09 0.225 100.57 0.292 100.85 0.334 

150.44 0.015 150.05 0.150 150.61 0.226 150.75 0.294 150.38 0.340 

200.13 0.015 201.28 0.148 200.12 0.223 200.18 0.294 200.75 0.338 

250.76 0.015 249.64 0.147 250.51 0.220 250.07 0.289 249.93 0.336 

300.12 0.015 300.30 0.147 299.28 0.216 300.54 0.284 300.29 0.331 

350.04 0.014 350.26 0.146 349.71 0.213 350.65 0.279 350.68 0.324 

400.26 0.014 402.85 0.145 400.19 0.211 401.52 0.274 399.95 0.318 

450.08 0.014 450.77 0.144 449.06 0.208 450.42 0.269 449.37 0.310 

500.08 0.014 499.82 0.143 502.06 0.206 498.73 0.264 500.21 0.304 

549.92 0.014 552.64 0.141 549.95 0.204 550.43 0.260 550.06 0.299 

599.75 0.013 601.97 0.140 600.00 0.202 600.55 0.257 600.31 0.293 

650.13 0.013 651.46 0.138 650.65 0.199 652.55 0.254 650.62 0.289 

700.51 0.013 700.10 0.136 702.45 0.196 701.32 0.251 700.05 0.283 

749.87 0.013 749.90 0.135 748.37 0.193 751.30 0.250 748.12 0.280 

804.45 0.013 806.02 0.133 802.52 0.191 800.52 0.247 802.13 0.273 

752.23 0.013 752.19 0.130 750.28 0.187 753.32 0.239 750.30 0.266 



MAPLEF GREEN.1 DN20 FACTORY WITNESS TESTS MAPLEF 

 

Page 16 of 51 
Report 102902/1 Edition 2 

© BSRIA 

703.95 0.013 700.78 0.130 701.27 0.185 700.87 0.236 699.50 0.262 

650.63 0.013 649.92 0.129 649.26 0.183 651.58 0.234 651.80 0.261 

600.20 0.013 599.72 0.129 599.95 0.182 599.19 0.233 601.69 0.260 

550.70 0.013 549.74 0.130 550.34 0.182 549.43 0.233 550.48 0.261 

502.77 0.013 500.10 0.130 501.17 0.182 500.29 0.234 499.58 0.262 

451.04 0.013 451.54 0.132 450.55 0.184 449.92 0.237 450.33 0.267 

400.70 0.014 401.04 0.133 400.69 0.187 398.11 0.240 401.50 0.273 

350.42 0.014 349.06 0.135 351.69 0.190 351.02 0.247 350.57 0.280 

300.47 0.014 299.33 0.136 301.21 0.195 300.94 0.252 300.16 0.289 

250.53 0.014 250.11 0.138 251.30 0.200 248.07 0.263 250.70 0.299 

200.66 0.015 199.46 0.141 200.70 0.207 200.29 0.269 200.31 0.310 

149.59 0.015 150.84 0.144 149.63 0.213 150.33 0.275 149.85 0.315 

100.83 0.015 98.44 0.145 100.61 0.214 100.79 0.273 100.37 0.312 

50.17 0.015 51.37 0.141 49.76 0.204 50.27 0.261 49.74 0.294 

45.63 0.015 44.57 0.140 44.83 0.202 45.53 0.259 45.61 0.291 

40.46 0.015 40.01 0.138 39.97 0.199 40.66 0.255 40.41 0.286 

35.13 0.014 34.66 0.135 34.51 0.194 35.14 0.249 35.13 0.280 

30.38 0.014 30.40 0.132 30.16 0.190 30.25 0.242 29.87 0.275 

25.80 0.013 25.73 0.129 25.37 0.185 25.98 0.235 25.72 0.265 
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Figure 4 Flow Limitation Tests with a maximum differential pressure of 800 kPa 

 
 

Flow limitation Test - DN20 - All Settings 800 kPa 
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7.3 CONTROL CHARACTERISTICS TESTS – LINEAR 
 
Table 9 and Figure 5 shows the Control Characteristics Tests (Linear) at a fixed Differential Pressure of 30kPa. 
The average temperature for all tests was 20.6 °C. 
 
Table 9 Control Characteristics Tests (Linear – Normally Closed) at a fixed Differential Pressure of 30kPa. 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 

0.5 0.006 0.5 0.016 0.5 0.018 0.5 0.020 0.5 0.021 

1 0.011 1 0.031 1 0.054 1 0.065 1 0.067 

1.5 0.011 1.5 0.035 1.5 0.058 1.5 0.069 1.5 0.071 

2 0.012 2 0.044 2 0.069 2 0.080 2 0.083 

2.5 0.014 2.5 0.053 2.5 0.079 2.5 0.091 2.5 0.093 

3 0.015 3 0.061 3 0.094 3 0.111 3 0.117 

3.5 0.016 3.5 0.067 3.5 0.106 3.5 0.126 3.5 0.134 

4 0.017 4 0.074 4 0.116 4 0.140 4 0.150 

4.5 0.018 4.5 0.080 4.5 0.124 4.5 0.150 4.5 0.165 

5 0.019 5 0.087 5 0.135 5 0.165 5 0.182 

5.5 0.019 5.5 0.092 5.5 0.144 5.5 0.175 5.5 0.192 

6 0.020 6 0.098 6 0.152 6 0.187 6 0.200 

6.5 0.021 6.5 0.105 6.5 0.161 6.5 0.198 6.5 0.212 

7 0.021 7 0.115 7 0.172 7 0.213 7 0.229 

7.5 0.022 7.5 0.120 7.5 0.179 7.5 0.223 7.5 0.244 

8 0.022 8 0.125 8 0.186 8 0.231 8 0.255 

8.5 0.023 8.5 0.130 8.5 0.193 8.5 0.239 8.5 0.265 

9 0.023 9 0.132 9 0.200 9 0.249 9 0.274 

9.5 0.023 9.5 0.132 9.5 0.206 9.5 0.257 9.5 0.281 
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10 0.023 10 0.133 10 0.207 10 0.256 10 0.281 

9.5 0.023 9.5 0.132 9.5 0.205 9.5 0.254 9.5 0.280 

9 0.023 9 0.132 9 0.197 9 0.246 9 0.271 

8.5 0.022 8.5 0.128 8.5 0.191 8.5 0.237 8.5 0.263 

8 0.022 8 0.123 8 0.185 8 0.231 8 0.255 

7.5 0.022 7.5 0.119 7.5 0.178 7.5 0.222 7.5 0.240 

7 0.021 7 0.113 7 0.170 7 0.211 7 0.227 

6.5 0.021 6.5 0.102 6.5 0.158 6.5 0.195 6.5 0.209 

6 0.020 6 0.096 6 0.149 6 0.182 6 0.199 

5.5 0.019 5.5 0.089 5.5 0.139 5.5 0.170 5.5 0.188 

5 0.018 5 0.083 5 0.130 5 0.158 5 0.174 

4.5 0.017 4.5 0.076 4.5 0.119 4.5 0.144 4.5 0.156 

4 0.016 4 0.069 4 0.109 4 0.131 4 0.140 

3.5 0.015 3.5 0.062 3.5 0.097 3.5 0.114 3.5 0.120 

3 0.015 3 0.056 3 0.084 3 0.099 3 0.102 

2.5 0.013 2.5 0.048 2.5 0.072 2.5 0.086 2.5 0.086 

2 0.012 2 0.037 2 0.060 2 0.071 2 0.074 

1.5 0.010 1.5 0.023 1.5 0.045 1.5 0.057 1.5 0.059 

1 0.009 1 0.016 1 0.040 1 0.051 1 0.052 

0.5 0.006 0.5 0.003 0.5 0.012 0.5 0.022 0.5 0.023 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 
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Figure 5 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 30kPa 

 
 
 
 

DN20 Linear 30 [kPaD] 
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Table 10 and Figure 6 shows the Control Characteristics Tests (Linear) at a fixed Differential Pressure of 416kPa. 
 
The average temperature for all tests was 20.6 °C. 
 
Table 10 Control Characteristics Tests (Linear – Normally Closed) at a fixed Differential Pressure of 416 kPa 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 

0.5 0.007 0.5 0.017 0.5 0.023 0.5 0.015 0.5 0.015 

1 0.011 1 0.031 1 0.053 1 0.063 1 0.065 

1.5 0.012 1.5 0.034 1.5 0.056 1.5 0.067 1.5 0.069 

2 0.012 2 0.043 2 0.066 2 0.078 2 0.081 

2.5 0.014 2.5 0.052 2.5 0.076 2.5 0.089 2.5 0.090 

3 0.015 3 0.059 3 0.092 3 0.108 3 0.113 

3.5 0.016 3.5 0.066 3.5 0.103 3.5 0.124 3.5 0.130 

4 0.017 4 0.073 4 0.113 4 0.136 4 0.146 

4.5 0.018 4.5 0.079 4.5 0.120 4.5 0.147 4.5 0.159 

5 0.019 5 0.086 5 0.133 5 0.161 5 0.175 

5.5 0.019 5.5 0.091 5.5 0.140 5.5 0.171 5.5 0.184 

6 0.020 6 0.098 6 0.149 6 0.183 6 0.193 

6.5 0.021 6.5 0.105 6.5 0.158 6.5 0.193 6.5 0.204 

7 0.021 7 0.114 7 0.168 7 0.207 7 0.219 

7.5 0.022 7.5 0.120 7.5 0.176 7.5 0.217 7.5 0.234 

8 0.022 8 0.125 8 0.182 8 0.226 8 0.245 

8.5 0.023 8.5 0.130 8.5 0.189 8.5 0.235 8.5 0.254 

9 0.024 9 0.132 9 0.197 9 0.246 9 0.264 

9.5 0.024 9.5 0.132 9.5 0.203 9.5 0.254 9.5 0.273 

10 0.024 10 0.132 10 0.203 10 0.254 10 0.274 
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9.5 0.024 9.5 0.132 9.5 0.202 9.5 0.253 9.5 0.272 

9 0.023 9 0.132 9 0.196 9 0.243 9 0.265 

8.5 0.023 8.5 0.129 8.5 0.190 8.5 0.235 8.5 0.257 

8 0.022 8 0.125 8 0.185 8 0.228 8 0.249 

7.5 0.021 7.5 0.120 7.5 0.178 7.5 0.219 7.5 0.236 

7 0.021 7 0.114 7 0.171 7 0.209 7 0.224 

6.5 0.020 6.5 0.104 6.5 0.158 6.5 0.194 6.5 0.206 

6 0.020 6 0.097 6 0.149 6 0.181 6 0.197 

5.5 0.019 5.5 0.090 5.5 0.139 5.5 0.169 5.5 0.185 

5 0.018 5 0.085 5 0.129 5 0.157 5 0.172 

4.5 0.017 4.5 0.076 4.5 0.118 4.5 0.143 4.5 0.153 

4 0.016 4 0.069 4 0.108 4 0.129 4 0.138 

3.5 0.015 3.5 0.062 3.5 0.095 3.5 0.111 3.5 0.118 

3 0.014 3 0.056 3 0.083 3 0.097 3 0.100 

2.5 0.013 2.5 0.047 2.5 0.070 2.5 0.083 2.5 0.084 

2 0.012 2 0.036 2 0.058 2 0.068 2 0.071 

1.5 0.010 1.5 0.024 1.5 0.044 1.5 0.054 1.5 0.056 

1 0.010 1 0.017 1 0.039 1 0.048 1 0.050 

0.5 0.007 0.5 0.004 0.5 0.014 0.5 0.020 0.5 0.021 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 
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Figure 6 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 416kPa 
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Table 11 and Figure 7 shows the Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 800kPa. 
The average temperature for all tests was 20.6 °C. 
 
Table 11 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 800kPa 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 

0.5 0.007 0.5 0.013 0.5 0.017 0.5 0.014 0.5 0.016 

1 0.010 1 0.035 1 0.050 1 0.059 1 0.060 

1.5 0.010 1.5 0.037 1.5 0.053 1.5 0.062 1.5 0.064 

2 0.011 2 0.043 2 0.062 2 0.073 2 0.075 

2.5 0.012 2.5 0.051 2.5 0.072 2.5 0.082 2.5 0.083 

3 0.013 3 0.058 3 0.086 3 0.100 3 0.104 

3.5 0.014 3.5 0.064 3.5 0.096 3.5 0.114 3.5 0.120 

4 0.014 4 0.070 4 0.104 4 0.126 4 0.133 

4.5 0.015 4.5 0.075 4.5 0.111 4.5 0.135 4.5 0.145 

5 0.016 5 0.082 5 0.122 5 0.148 5 0.159 

5.5 0.016 5.5 0.086 5.5 0.129 5.5 0.156 5.5 0.167 

6 0.017 6 0.092 6 0.136 6 0.165 6 0.173 

6.5 0.018 6.5 0.098 6.5 0.143 6.5 0.174 6.5 0.181 

7 0.018 7 0.107 7 0.152 7 0.185 7 0.193 

7.5 0.018 7.5 0.113 7.5 0.158 7.5 0.193 7.5 0.203 

8 0.019 8 0.118 8 0.163 8 0.199 8 0.211 

8.5 0.019 8.5 0.121 8.5 0.169 8.5 0.205 8.5 0.218 

9 0.020 9 0.124 9 0.174 9 0.212 9 0.224 

9.5 0.020 9.5 0.126 9.5 0.179 9.5 0.219 9.5 0.230 

10 0.020 10 0.127 10 0.180 10 0.219 10 0.230 

9.5 0.020 9.5 0.126 9.5 0.179 9.5 0.219 9.5 0.230 
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9 0.020 9 0.124 9 0.176 9 0.214 9 0.227 

8.5 0.019 8.5 0.122 8.5 0.173 8.5 0.210 8.5 0.224 

8 0.018 8 0.118 8 0.170 8 0.206 8 0.219 

7.5 0.018 7.5 0.113 7.5 0.165 7.5 0.201 7.5 0.212 

7 0.018 7 0.108 7 0.159 7 0.194 7 0.204 

6.5 0.017 6.5 0.099 6.5 0.149 6.5 0.182 6.5 0.192 

6 0.017 6 0.093 6 0.141 6 0.171 6 0.185 

5.5 0.016 5.5 0.087 5.5 0.132 5.5 0.161 5.5 0.174 

5 0.015 5 0.081 5 0.123 5 0.150 5 0.163 

4.5 0.015 4.5 0.074 4.5 0.112 4.5 0.136 4.5 0.146 

4 0.014 4 0.068 4 0.104 4 0.123 4 0.132 

3.5 0.013 3.5 0.061 3.5 0.093 3.5 0.107 3.5 0.113 

3 0.013 3 0.054 3 0.081 3 0.093 3 0.095 

2.5 0.012 2.5 0.047 2.5 0.068 2.5 0.079 2.5 0.080 

2 0.010 2 0.039 2 0.056 2 0.065 2 0.067 

1.5 0.009 1.5 0.031 1.5 0.044 1.5 0.052 1.5 0.053 

1 0.009 1 0.028 1 0.039 1 0.046 1 0.047 

0.5 0.007 0.5 0.013 0.5 0.016 0.5 0.019 0.5 0.019 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 
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Figure 7 Control Characteristics Tests (Linear - Normally Closed) at a fixed Differential Pressure of 800kPa 

 

DN20 Linear 800 [kPaD] 
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7.4 CONTROL CHARACTERISTICS TESTS – EQUAL % 
 
Table 12 and Figure 8 shows the Control Characteristics Tests (Equal %) at a fixed Differential Pressure of 30kPa. 
The average temperature for all tests was 20.6 °C. 
 
Table 12 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 30kPa 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 

0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 

0.5 0.009 0.5 0.017 0.5 0.013 0.5 0.019 0.5 0.023 

1.0 0.010 1.0 0.035 1.0 0.047 1.0 0.047 1.0 0.048 

1.5 0.011 1.5 0.037 1.5 0.049 1.5 0.050 1.5 0.051 

2.0 0.011 2.0 0.037 2.0 0.051 2.0 0.052 2.0 0.054 

2.5 0.012 2.5 0.039 2.5 0.053 2.5 0.055 2.5 0.057 

3.0 0.012 3.0 0.040 3.0 0.056 3.0 0.058 3.0 0.060 

3.5 0.013 3.5 0.041 3.5 0.058 3.5 0.061 3.5 0.063 

4.0 0.013 4.0 0.042 4.0 0.060 4.0 0.063 4.0 0.065 

4.5 0.013 4.5 0.043 4.5 0.062 4.5 0.065 4.5 0.068 

5.0 0.013 5.0 0.046 5.0 0.065 5.0 0.069 5.0 0.073 

5.5 0.014 5.5 0.050 5.5 0.072 5.5 0.077 5.5 0.081 

6.0 0.015 6.0 0.056 6.0 0.079 6.0 0.084 6.0 0.086 

6.5 0.016 6.5 0.062 6.5 0.090 6.5 0.097 6.5 0.103 

7.0 0.017 7.0 0.070 7.0 0.106 7.0 0.117 7.0 0.127 

7.5 0.018 7.5 0.078 7.5 0.117 7.5 0.135 7.5 0.149 

8.0 0.019 8.0 0.086 8.0 0.129 8.0 0.150 8.0 0.168 

8.5 0.021 8.5 0.095 8.5 0.144 8.5 0.169 8.5 0.189 

9.0 0.022 9.0 0.112 9.0 0.167 9.0 0.202 9.0 0.222 

9.5 0.025 9.5 0.132 9.5 0.195 9.5 0.237 9.5 0.268 
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10.0 0.025 10.0 0.137 10.0 0.205 10.0 0.255 10.0 0.283 

9.5 0.025 9.5 0.134 9.5 0.199 9.5 0.244 9.5 0.272 

9.0 0.023 9.0 0.116 9.0 0.173 9.0 0.210 9.0 0.228 

8.5 0.020 8.5 0.093 8.5 0.141 8.5 0.164 8.5 0.184 

8.0 0.019 8.0 0.082 8.0 0.124 8.0 0.143 8.0 0.160 

7.5 0.018 7.5 0.074 7.5 0.112 7.5 0.126 7.5 0.139 

7.0 0.017 7.0 0.065 7.0 0.096 7.0 0.106 7.0 0.114 

6.5 0.015 6.5 0.057 6.5 0.081 6.5 0.087 6.5 0.090 

6.0 0.015 6.0 0.051 6.0 0.072 6.0 0.079 6.0 0.082 

5.5 0.014 5.5 0.045 5.5 0.063 5.5 0.067 5.5 0.071 

5.0 0.013 5.0 0.040 5.0 0.056 5.0 0.057 5.0 0.061 

4.5 0.012 4.5 0.038 4.5 0.051 4.5 0.051 4.5 0.054 

4.0 0.011 4.0 0.036 4.0 0.049 4.0 0.048 4.0 0.052 

3.5 0.011 3.5 0.035 3.5 0.046 3.5 0.045 3.5 0.048 

3.0 0.010 3.0 0.033 3.0 0.044 3.0 0.041 3.0 0.045 

2.5 0.010 2.5 0.031 2.5 0.041 2.5 0.036 2.5 0.039 

2.0 0.008 2.0 0.030 2.0 0.038 2.0 0.031 2.0 0.034 

1.5 0.008 1.5 0.027 1.5 0.035 1.5 0.025 1.5 0.028 

1.0 0.006 1.0 0.025 1.0 0.031 1.0 0.019 1.0 0.022 

0.5 0.006 0.5 0.014 0.5 0.015 0.5 0.006 0.5 0.008 

0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 

 
 
 
 
 
 
 
 
 



MAPLEF GREEN.1 DN20 FACTORY WITNESS TESTS MAPLEF 

 

Page 29 of 51 
Report 102902/1 Edition 2 

© BSRIA 

Figure 8 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 30kPa 

  

DN20 Equal% 30 [kPaD] 
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Table 13 and Figure 9 shows the Control Characteristics Tests (Equal %) at a fixed Differential Pressure of 416 kPa. 
The average temperature for all tests was 20.6 °C. 
 
Table 13 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 416 kPa 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 

0.5 0.010 0.5 0.024 0.5 0.020 0.5 0.005 0.5 0.014 

1 0.011 1 0.027 1 0.023 1 0.045 1 0.045 

1.5 0.011 1.5 0.030 1.5 0.031 1.5 0.047 1.5 0.048 

2 0.011 2 0.031 2 0.031 2 0.050 2 0.051 

2.5 0.012 2.5 0.033 2.5 0.037 2.5 0.052 2.5 0.054 

3 0.012 3 0.034 3 0.037 3 0.055 3 0.057 

3.5 0.012 3.5 0.037 3.5 0.042 3.5 0.058 3.5 0.060 

4 0.012 4 0.037 4 0.042 4 0.060 4 0.062 

4.5 0.012 4.5 0.040 4.5 0.048 4.5 0.062 4.5 0.065 

5 0.013 5 0.043 5 0.052 5 0.066 5 0.069 

5.5 0.013 5.5 0.046 5.5 0.059 5.5 0.074 5.5 0.077 

6 0.014 6 0.052 6 0.069 6 0.081 6 0.082 

6.5 0.015 6.5 0.058 6.5 0.075 6.5 0.093 6.5 0.097 

7 0.017 7 0.067 7 0.091 7 0.112 7 0.120 

7.5 0.018 7.5 0.075 7.5 0.105 7.5 0.131 7.5 0.141 

8 0.018 8 0.083 8 0.117 8 0.144 8 0.159 

8.5 0.020 8.5 0.091 8.5 0.130 8.5 0.164 8.5 0.179 

9 0.021 9 0.109 9 0.154 9 0.196 9 0.210 

9.5 0.024 9.5 0.128 9.5 0.187 9.5 0.231 9.5 0.256 

10 0.024 10 0.129 10 0.189 10 0.252 10 0.274 

9.5 0.024 9.5 0.129 9.5 0.188 9.5 0.240 9.5 0.264 
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9 0.021 9 0.109 9 0.156 9 0.199 9 0.222 

8.5 0.019 8.5 0.091 8.5 0.129 8.5 0.161 8.5 0.179 

8 0.018 8 0.081 8 0.115 8 0.141 8 0.155 

7.5 0.017 7.5 0.072 7.5 0.100 7.5 0.123 7.5 0.135 

7 0.016 7 0.064 7 0.083 7 0.103 7 0.110 

6.5 0.014 6.5 0.054 6.5 0.069 6.5 0.084 6.5 0.086 

6 0.013 6 0.048 6 0.062 6 0.077 6 0.078 

5.5 0.013 5.5 0.042 5.5 0.051 5.5 0.064 5.5 0.068 

5 0.012 5 0.036 5 0.040 5 0.054 5 0.058 

4.5 0.011 4.5 0.032 4.5 0.034 4.5 0.048 4.5 0.052 

4 0.011 4 0.029 4 0.026 4 0.046 4 0.049 

3.5 0.011 3.5 0.028 3.5 0.026 3.5 0.042 3.5 0.046 

3 0.010 3 0.023 3 0.017 3 0.038 3 0.042 

2.5 0.010 2.5 0.023 2.5 0.017 2.5 0.033 2.5 0.037 

2 0.009 2 0.016 2 0.009 2 0.028 2 0.031 

1.5 0.009 1.5 0.016 1.5 0.009 1.5 0.022 1.5 0.025 

1 0.008 1 0.010 1 0.006 1 0.017 1 0.020 

0.5 0.008 0.5 0.010 0.5 0.006 0.5 0.006 0.5 0.007 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 
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Figure 9 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 416 kPa 

 
 
 
 

DN20 Equal% 416 [kPaD] 
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Table 14 and Figure 10 shows the Control Characteristics Tests (Equal %) at a fixed Differential Pressure of 800 kPa. 
The average temperature for all tests was 20.6 °C. 
 
Table 14 Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 800 kPa 

Pre-set 1.0 Pre-set 2.0 Pre-set 3.0 Pre-set 4.0 Pre-set 5.0 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 
Control 

voltage (Vdc) 
Flow [l/s] 

Control 
voltage (Vdc) 

Flow [l/s] 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 

0.5 0.008 0.5 0.009 0.5 0.015 0.5 0.017 0.5 0.033 

1 0.009 1 0.031 1 0.042 1 0.041 1 0.044 

1.5 0.009 1.5 0.032 1.5 0.043 1.5 0.044 1.5 0.046 

2 0.010 2 0.033 2 0.045 2 0.046 2 0.049 

2.5 0.010 2.5 0.034 2.5 0.047 2.5 0.049 2.5 0.051 

3 0.010 3 0.036 3 0.049 3 0.051 3 0.054 

3.5 0.010 3.5 0.037 3.5 0.051 3.5 0.053 3.5 0.056 

4 0.010 4 0.038 4 0.052 4 0.055 4 0.059 

4.5 0.011 4.5 0.039 4.5 0.054 4.5 0.057 4.5 0.061 

5 0.011 5 0.041 5 0.057 5 0.061 5 0.065 

5.5 0.011 5.5 0.045 5.5 0.063 5.5 0.068 5.5 0.072 

6 0.012 6 0.050 6 0.070 6 0.075 6 0.077 

6.5 0.013 6.5 0.055 6.5 0.080 6.5 0.087 6.5 0.091 

7 0.014 7 0.064 7 0.094 7 0.103 7 0.112 

7.5 0.015 7.5 0.071 7.5 0.105 7.5 0.119 7.5 0.130 

8 0.016 8 0.078 8 0.115 8 0.131 8 0.146 

8.5 0.016 8.5 0.087 8.5 0.128 8.5 0.147 8.5 0.162 

9 0.018 9 0.103 9 0.147 9 0.172 9 0.186 

9.5 0.020 9.5 0.119 9.5 0.169 9.5 0.200 9.5 0.224 

10 0.020 10 0.125 10 0.181 10 0.214 10 0.233 

9.5 0.020 9.5 0.123 9.5 0.177 9.5 0.209 9.5 0.227 
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9 0.018 9 0.108 9 0.160 9 0.188 9 0.197 

8.5 0.017 8.5 0.088 8.5 0.132 8.5 0.151 8.5 0.170 

8 0.015 8 0.077 8 0.116 8 0.133 8 0.148 

7.5 0.014 7.5 0.070 7.5 0.104 7.5 0.117 7.5 0.130 

7 0.014 7 0.061 7 0.089 7 0.098 7 0.106 

6.5 0.013 6.5 0.052 6.5 0.074 6.5 0.080 6.5 0.083 

6 0.012 6 0.047 6 0.066 6 0.072 6 0.075 

5.5 0.011 5.5 0.041 5.5 0.058 5.5 0.061 5.5 0.065 

5 0.011 5 0.036 5 0.050 5 0.051 5 0.056 

4.5 0.010 4.5 0.034 4.5 0.045 4.5 0.045 4.5 0.050 

4 0.010 4 0.033 4 0.043 4 0.042 4 0.048 

3.5 0.010 3.5 0.032 3.5 0.041 3.5 0.040 3.5 0.045 

3 0.009 3 0.030 3 0.039 3 0.036 3 0.042 

2.5 0.009 2.5 0.028 2.5 0.035 2.5 0.031 2.5 0.037 

2 0.008 2 0.027 2 0.032 2 0.026 2 0.032 

1.5 0.008 1.5 0.024 1.5 0.028 1.5 0.021 1.5 0.027 

1 0.008 1 0.022 1 0.024 1 0.015 1 0.022 

0.5 0.008 0.5 0.012 0.5 0.010 0.5 0.005 0.5 0.008 

0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 
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Figure 10  Control Characteristics Tests (Equal % - Normally Closed) at a fixed Differential Pressure of 800 kPa 

 
 

DN20 Equal% 800 [kPaD] 
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7.5 SEAT LEAKAGE TEST 
 
Table 15 shows result for seat leakage test on MAPLEF GREEN.1, DN20 valve.  Figure 11 shows the 
valve being tested. 
 
Table 15 Seat Leakage Test Results 

Valve Pressure (kPa) Leakage 

MAPLEF GREEN.1, DN20 800 0.00 l/h 

Figure 11  Seat leakage test setup 
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8 CONCLUSIONS 

The valve demonstrated pressure independence, repeatability, seat leak tightness and linear/Eq% 
control characteristics in conjunction with the actuators used for test. 
 
The test method was taken from with BSRIA Technical Standard BTS 1/2019 “Test Method for PICVs 
and DPCVs This is available on the BSRIA website. 
 
The test rig, procedures and staff met the requirements for conducting tests in accordance with BTS 
1/2019. 
 
Technical data for the MAPLEF GREEN.1, DN20 was used to determine nominal flow rates and 
maximum and minimum settings and differential pressures. 
 
Technical data for the MAPLEF GREEN.1, DN20 can be found on Appendix B of this report. 
 
The tests measured pressure differential on pressure points of the valve body. 
 

• MEASURED FLOW VS NOMINAL FLOW – Clause 2.3 of BTS 1/2019 
 
Flow rates achieved were repeatable within ± 5 % for the total scale pre-sets tested, at the nominal 
differential rating pressures of 100 kPa (1 bar). 
 

• FLOW STABILITY - Clause 2.4 of BTS 1/2019 
 
The average flow rate of the valves tested was within ± 1.0 % of the nominal flow rate from 
minimum differential pressure to a maximum differential pressure of 400 kPa except for setting 1.0. 
 
The average flow rate of the valves tested was within ± 4.0 % of the nominal flow rate from 
minimum differential pressure to a maximum differential pressure of 800 kPa except for setting 1.0. 
 

• CONTROL CHARACTERISTIC (WITH ACTUATOR) (linear and equal%) - Clause 2.5 of BTS 
1/2019 

 
Flow characteristic control curves followed a linear form in combination with the actuator used 
during tests. 
 
Flow characteristic control curves followed an equal percentage form in combination with the 
actuator used during tests. 
 
 
•  SEAT LEAKAGE TEST - Clause 2.6 of BTS 1/2019 
 
MAPLEF GREEN.1, DN20 met Class V of IEC60534-4 with a leakage of 0.00 l/h at 800 kPaD differential 
pressure compared to the class IV limit of 0.573 l/h. 
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