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1 INTRODUCTION 

A Furenflex RWV advanced liner manufactured by Kompozitor Ltd. was installed at BSRIA on the 14 
March 2012 for thermal performance tests. 
 
The Furenflex RWV advanced liner material is designed for use with wood and solid fuels.  Corrosion 
resistance classes are given in Table 2 of EN 1443:2003. 
 
Corrosion resistance class 3 can be used with the following fuels. 
 
1. Gas 

2. Natural gas L + H 

3. Oil with sulphur content > 0.2 mass % 

4. Kerosene with sulphur content ≥ 50 mg/m2 

5. Wood in open fire places 

6. Wood in closed stoves 

7. Coal 

8. Peat 

 
The thermal performance testing was carried out to the general requirements of BS EN 1443:2003 and 
using the test methods contained in BS EN 1859:2009.  A typical installation is shown in Appendix B 
on page 15. 
 
This report refers only to the equipment tested. 
 
 
 

2 TEST ITEMS 

The test chimney components were supplied and installed by BSRIA prior to the client arranging the 
installation of the Furenflex RWV advanced liner. 

 
For the purposes of the test a tee and tee cap arrangement was used to connect the calibration ring to 
the combustion appliance. 
 
 
Table 1 Test items 
 

Date of 
Receipt 

Test Engineer 
Initials 

Full Description of Test Items 
Reference 
Number 

01/03/12 DB 
Support structure for test chimney installation, supplied and 
constructed by BSRIA 

55942A31DB 

28/02/12 DB 
Test chimney for installation of composite material, supplied 
and constructed by BSRIA 
(Concrete flue liners 200 mm x 200 mm internal dimensions) 

55942A1DB to 
55942A26DB 

14/03/12 DB 
Furenflex RWV advanced liner including calibration ring, 
installed by the client 

55942A28DB 

21/03/12 DB Replacement tee cap supplied and fitted by BSRIA 55942A29DB 

27/03/12 DB New tee with cap supplied and fitted by the client 55942A30DB 
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3 TEST CHIMNEY 

In order to test the composite material a concrete chimney liner was erected with at a height of 6 m 
with an open section at the bottom to allow access for the installation of the Furenflex RWV advanced 
liner and for attachment to the test equipment.  A 90o tee was attached to the calibration ring at the 
bottom of the installed liner to allow connection to the combustion equipment. 
 
Thermocouples were placed on the wooden support structure with fire retardant board between the 
concrete flue liner and the wooden structure on only one side. 
 
During the test surface temperatures were recorded on the external surfaces of the concrete flue liners 
not protected by the fire retardant board. 
 
The construction of the test chimney is shown in Appendix B on page 16. 
 
 
 

4 TEST SEQUENCE 

The testing sequence is given below. 
 
 
1. Initial gas tightness test of liner prior to commencement of testing, including 90o tee. 

2. First thermal performance test at normal operating conditions for a duration of 240 minutes, test 

temperature of 552oC at end of test period. 

3. Gas tightness test of liner, including 90o tee. 

4. Thermal shock test for 30 minutes, test temperature of 994oC at end of test period. 

5. Gas tightness test of liner, including 90o tee. 

6. Second thermal performance test at normal operating conditions for duration of 240 minutes, test 

temperature of 550oC at end of test period. 

7. Gas tightness test of liner, including 90o tee. 

8. The 90o tee was removed to allow access to calibrating ring. 

9. Gas tightness test of liner as per standard installation, without tee attached. 

 
 
Note:-  The designation for the tests is EN1443 - T450 - N1 - D - 3 - G. 

 
For the thermal performance test at normal operating conditions the required temperature is 550oC +5 

% as specified in clause 4.5.3.1 of EN 1859:2009. 
 

For the thermal shock test the required temperature is 1000oC -20/+50oC as specified in clause 4.5.3.2 
of EN 1859:2009. 
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5 TEST RESULTS 

Table 2 Findings of examination for compliance with BS EN 1443:2003 

 
BS EN  

1443:2003 
clauses 

Description 
Complies? 

Yes/No 

4.1 – 4.7 Classification Yes (1) 

4.10 Resistance to fire Yes (2) 

6.3.1 Heat resistance Yes (3) 

6.3.2 Sootfire resistance Yes (4) 

6.4.1 Gas tightness Yes (5) 

6.7.5 Flow resistance Yes (6) 

4.11 Designation Yes (7) 

 
 
 
1. Classification 
 
Testing was carried out against the classifications below. 
 

Temperature class T450 

Pressure class N1 

Condensate class D 

Corrosion resistance class 3 

Sootfire resistance class G 

 
 
2. Resistance to fire 
 
The Furenflex RWV advanced liner adheres to the surface of the existing chimney and therefore no 
distance to combustibles is required and the resistance to fire internal to external is G. 
 
Following the thermal performance tests the gas tightness class was N1.  See gas tightness results in 
Appendix A pages 9, 11 & 13.  
 

 
3. Heat resistance 
 
The results of the thermal performance tests are given in Appendix A on page 9, 10, 13 & 14. 
 
 
4. Sootfire resistance 
 
The results of the sootfire resistance test are given in Appendix A on page 11. 
 
 
5. Gas tightness  
 
The gas tightness results following each thermal performance test are given in Appendix A on pages 9, 
11 & 13.   
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6. Flow resistance 
 
For this report the mean roughness has been assumed to be similar to clay ceramic flue liners.   
Using the typical roughness values from EN 13384-1:2002+A2:2008, the mean roughness r would be 
0.0015. 
 
Note:- The flue liner when installed is cleaned using nylon or non-metallic brush. 
 
7. Designation 
 
The product designation’s’ is as follows; 
 

Standard 
Temperature 

class 
Pressure 

class 

Resistance to 
condensate 

class 

Corrosion 
resistance 

class 

Sootfire 
resistance 

class 

BSEN 1443:2003 T450 N1 D 3 G 
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APPENDIX: A THERMAL PERFORMANCE TEST RESULTS 

Tests 1 – First heat stress test at normal operating conditions 

Pre-test conditions 
 

Air velocity Zone A 0.04 m/s 

 Zone B 0.02 m/s 

 Zone C 0 m/s 

    

Humidity  44 % 

    

Ambient temperatures Zone A 12.63 12.63 oC 

 Zone B 14.24 14.28 oC 

 Zone C 14.57 14.92 oC 

Test conditions 
 

Test period 240 min 

Flue velocity 3.60 m/s 

CO/CO2 ratio 0.057  

Flue gas temperature at end of test period 552.4 oC 

 
 
Summary of surface temperatures on the test chimney are given on page 10. 
 

Gas tightness before test 1 
 

Pressure class N1  

Pressure required 40 Pa 

Leakage rate 0.249 l/s/m2 

 

Gas tightness after test 1 
 

Pressure class N1  

Pressure required 40 Pa 

Leakage rate 0.159 l/s/m2 
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Summary of surface temperatures on the test chimney 
 

136.5  oC

120.4  oC

110.4  oC

38.9 oC

44.0 oC

69.0 oC

58.4 oC

72.3 oC

59.3 oC

52.6 oC

56.9 oC

67.0 oC
72.1 oC

63.6 oC

59.3 oC

552.4 oC

139.2  oC

115.4  oC

115.2  oC
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Tests 2 – Sootfire resistance test 

Pre-test conditions 
 

Air velocity Zone A 0.01 m/s 

 Zone B 0.01 m/s 

 Zone C 0 m/s 

    

Humidity  47 % 

    

Ambient temperatures Zone A 13.97 14.00 oC 

 Zone B 15.25 15.20 oC 

 Zone C 15.76 16.20 oC 

Test conditions 
 

Test period 30 Min 

Flue velocity 5.41 m/s 

CO/CO2 ratio 0.0657  

Flue gas temperature at end of test period 552.4 oC 

 
 
Summary of surface temperatures on the test chimney are given on page 12. 

Gas tightness following test 1 
 

Pressure class N1  

Pressure required 40 Pa 

Leakage rate 0.149 l/s/m2 
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Summary of surface temperatures on the test chimney 
 
 

32.9 oC

35.4 oC

47.1 oC

41.0 oC

47.0 oC

45.1 oC

31.1 oC

36.3 oC

36.4 oC

45.3 oC

43.1 oC

55.2 oC

988.4 oC
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Tests 3 – Second heat stress test at normal operating conditions 

Pre-test conditions 
 

Air velocity Zone A 0.01 m/s 

 Zone B 0.01 m/s 

 Zone C 0.04 m/s 

    

Humidity  47 % 

    

Ambient temperatures Zone A 17.13 17.57 oC 

 Zone B 19.05 18.79 oC 

 Zone C 17.83 18.14 oC 

Test conditions 

Test period 240 min 

Flue velocity 3.66 m/s 

CO/CO2 ratio 0.0659  

Flue gas temperature at end of test period 552.4 oC 

 
 
Summary of surface temperatures on the test chimney are given on page 14. 

Gas tightness following test 1 
 

Pressure class N1  

Pressure required 40 Pa 

Leakage rate 0.113 l/s/m2 
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Summary of surface temperatures on the test chimney 
 
 

91.3 oC

88.9 oC

90.3 oC

36.8 oC

37.2 oC

70.3 oC

56.2 oC

75.0 oC

56.8 oC

51.8 oC

53.3 oC

62.1 oC

67.7 oC

59.2 oC

57.5 oC

FGT

91.3 oC

91.3 oC

91.3 oC

91.3 oC

91.3 oC
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APPENDIX: B DRAWINGS 

 
Figure 1 - Typical installation 

 



FURENFLEX RWV ADVANCED LINER APPENDIX B 

© BSRIA Page 16 of 28 Report 55942/1 

Figure 2 – Construction of test chimney 
 

Firing tube

Calibration ring
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Test chimney
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High temperature board

Surface temperature
measurement points

1 m
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Test chimney construction 
 
 
Photograph 1 (Lower section including tee piece) 
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Photograph 2 (Tee connection for gas tightness test) 
 

 
 
 
Photograph 3 (Top section after installation of liner, to be cut off level with test chimney) 
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APPENDIX: C INSTALLATION INSTRUCTIONS 
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APPENDIX: D PHOTOS OF LINER FOLLOWING THERMAL 
PERFORMANCE TESTS 

Note:- The test chimney was dismantled and two 1.2 m sections of the liner material were removed for 
inspection. 

 
Photograph 3 
 

 



FURENFLEX RWV ADVANCED LINER APPENDIX D 

© BSRIA Page 26 of 28 Report 55942/1 

Photograph 4 
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Photograph 5 
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Photograph 6 
 

 


