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Summary 
Objective To evaluate the ability of twenty specimens of penetration sealing systems to 

reinstate the integrity and insulation performance of a drywall construction when 
tested in accordance with BS EN 1366-3: 2009.  

Test Sponsor Quelfire Ltd. Unit 6, Caspian Road, Altrincham, WA14 5HH 

Summary of the 
Tested Specimens 

The specimens were referenced A to T for the purpose of the test.  

The drywall construction was of overall dimensions 3000 mm wide by 3035 mm 
high by 130 mm thick. The framing comprised 70 mm wide galvanised steel studs, 
at maximum 600 mm centres, friction fitted into galvanised steel ‘C-section’ head 
and base track. Each side of the stud frame was faced with two layers of 15 mm 
thick Gypsum ‘Type F’ plasterboard. The drywall framework was infilled with a 
single layer of nominally 60 mm thick mineral wool insulation with a measured 
density of 104 kg/m3 which was cut back 100 mm from the apertures. The wall 
incorporated thirteen circular apertures and seven rectangular apertures, each 
penetrated by a range of plastic pipes sealed with various fire stopping pros. The 
drywall construction incorporated two free edges.  

Details of each specimen are included in the table below:   

Specimen Seal type Aperture 
size Service 

A 

The penetration service 
was provided with a 

single 140 mm 
QWR/110/CE/2 Pipe 

Collar through fixed to 
each face of the 

partition. 

112 mm 
dia. 

A single HDPE pipe 110 
mm diameter x  3.4 mm 

wall thickness 

B 
A single HDPE pipe 110 
mm diameter x  6.6 mm 

wall thickness 

C 
 

A single PP pipe 110 mm 
diameter x  2.7 mm wall 

thickness 

G 
A single PP pipe 110 mm 
diameter x  10.0 mm wall 

thickness 

K 

The penetration service 
was provided with a 

single 140 mm 
QWR/110/ Pipe Collar 

fixed to each face of the 
partition via hollow M6 

anchors. 

112 mm 
dia. 

A single PP pipe 110 mm 
diameter x  2.7 mm wall 

thickness 

L 
A single HDPE pipe 110 
mm diameter x  3.4 mm 

wall thickness 

M 
A single PVC-u pipe 110 
mm diameter x  4.2 mm 

wall thickness 

P 
A single HDPE pipe 110 
mm diameter x  6.6 mm 

wall thickness 
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Summary of the 
Tested 
Specimens 
(continued) 

Specimen Seal type Aperture 
size Service 

D 

The penetration service 
was provided with a 
single 140 mm long 
QRS/75 sleeve fitted 
through the aperture 

86 mm 
dia. 

A single flexible pipe 75/60 
mm diameter x 7.5/0.4 mm 

wall thickness 

E 

The penetration service 
was provided with a 
single 140 mm long 

QRS/204/60/SS sleeve 
fitted through the aperture 

220 mm 
x  75 
mm 

A single PVC-u pipe 204 
mm wide by 60 mm high x 

1.5 mm wall thickness 

F 

The penetration service 
was provided with a 

single circular 140 mm 
long QRS/100/140/4 

sleeve fitted through the 
aperture 

112 mm 
dia. 

A single PVC-u pipe 100 
mm diameter x 1.5 mm 

wall thickness 

H 

The penetration service 
was provided with a 

single circular 140 mm 
long QRS/100sleeve 

fitted through the aperture 

112 mm 
dia. 

A single PVC-u pipe 100 
mm diameter x 1.5 mm 

wall thickness 

I 

The penetration service 
was provided with a 

single rectangular 140 
mm long QRS/110/54/SS  
sleeve fitted through the 

aperture 

120 mm 
x  64 
mm 

A single PVC-u pipe 110 
mm wide by 54 mm high x 

1.5 mm wall thickness 

N 

The penetration service 
was provided with a 

single rectangular 140 
mm long QRS/110/54 

sleeve fitted through the 
aperture 

130 mm 
x  75 
mm 

A single PVC-u pipe 110 
mm wide by 54 mm high x 

1.5 mm wall thickness 

J 

The penetration service 
was provided with a 

single rectangular 140 
mm long 

QRS/205/60/140/8 sleeve 
fitted through the aperture 

225 mm 
x  80 
mm 

A single PVC-u pipe 204 
mm wide by 60 mm high x 

1.5 mm wall thickness 
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Specimen Seal type Aperture 
size Service 

O 

The penetration service 
was provided with a 

single rectangular 180 
mm long QRS/205/60 

sleeve fitted through the 
aperture 

225 mm x  
80 mm 

A single PVC-u pipe 204 
mm wide by 60 mm high x 

1.5 mm wall thickness 

Q 

Specimen subject to a separate report 

R 

S 

The penetration service 
was provided with a 

single rectangular 140 
mm long QRS/220/90SS 
sleeve fitted through the 

aperture 

240 mm x  
110 mm 

A single PVC-u pipe 220 
mm wide by 90 mm high x 

1.5 mm wall thickness 

T 

The penetration service 
was provided with a 

single rectangular 140 
mm long QRS/220/90 

sleeve fitted through the 
aperture 

254 mm x  
126 mm 

A single PVC-u pipe 220 
mm wide by 90 mm high x 

1.5 mm wall thickness 

 

                                                                                                                        



  WF Test Report  
No. 360670 Issue 2 

Page 5 of 74 

 
Test results  

Specimen 
Integrity (minutes) Insulation 

(minutes) Cotton pad Sustained 
flames Gap Gauge 

A 132* 132* 132* 74 
B 132* 132* 132* 74 
C 65# 65 65# 64 
D 132* 132* 132* 119 
E 96# 96 96# 91 
F 92# 92 92# 85 
G 132* 132* 132* 122 
H 132* 132* 132* 132* 
I 132* 132* 132* 132* 
J 132* 132* 132* 121 
K 132* 132* 132* 132* 
L 132* 132* 132* 91 
M 132* 132* 132* 129 
N 132* 132* 132* 132* 
O 132* 132* 132* 132* 
P 132* 132* 132* 132* 
Q ** ** ** ** 
R ** ** ** ** 
S 86# 86 86# 79 
T 132* 132* 132* 123 

 

 *The test duration. The test was discontinued after a period of 132 minutes.  

**Specimen subject of a separate report.  

#Specimen Blanked off to allow the test to continue 

Date of Test 3rd December 2015 

 
This report may only be reproduced in full. Extracts or abridgements of reports shall not be 

published without permission of Exova Warringtonfire 
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R.Gannon* 
Testing Officer 
 
 

 
 
Approved  
Craig Abbott* 
Certification Engineer 
 
 

 
 
Head of Department  
S. Hankey * 
Operations Manager 
 
* For and on behalf of Exova Warringtonfire. 
  
Report Issued 
 
Date : 12th April 2016 
 

 

 
Issue 2 – Amendments made to the product reference names for specimens D,E,H,I,K,L,M,N,O,P,S & T. 

Amendments made by R. Gannon 26th April 2016 
 

This copy has been produced from a .pdf format electronic file that has been provided by Exova 
Warringtonfire to the sponsor of the report and must only be reproduced in full. Extracts or abridgements of 
reports must not be published without permission of Exova Warringtonfire. The pdf copy supplied is the 
sole authentic version of this document. All pdf versions of this report bear authentic signatures of the 
responsible Exova Warringtonfire staff. 
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Test Procedure 
Introion  Penetration sealing systems are required to maintain the fire resistance of a 

separating element at the position at which it has been penetrated by a service. 
The specimens were therefore tested in accordance with BS EN 1366-3: 2009. 
‘Fire resistance tests for service installations - Part 3: Penetration seals’ This test 
report should be read in conjunction with those Standards and with BS EN 1363-1: 
1999, Fire resistance tests - Part 1: General requirements’ 

The specimens were judged on their ability to comply with the performance criteria 
for integrity and insulation, as required by BS EN 1366-3: 2009.  

Fire Test Study 
Group/EGOLF 

Certain aspects of some fire test specifications are open to different 
interpretations. The Fire Test Study Group and EGOLF have identified a number 
of such areas and have agreed Resolutions, which define common agreement of 
interpretations between fire test laboratories, which are members of the Groups. 
Where such Resolutions are applicable to this test they have been followed. 

Instruction to test The test was coned on the 4th February 2016 at the request of Quelfire Ltd, the 
sponsor of the test.  
Mr. C. Wells and Mr. D. Wells, representatives of the test sponsor witnessed the 
test. 

Test Specimen 
Construction  

A comprehensive description of the test construction is given in the Schedule of 
Components. The description is based on a detailed survey of the specimens and 
information supplied by the sponsor of the test. 

Installation The drywall assembly was constructed by representatives of Exova 
Warringtonfire between the 11th and 14th January 2016. 

The pipe services and supports were supplied and installed by representatives of 
Exova Warringtonfire between the 15th and 19th January 2016. 

The specimen penetration seals were supplied and installed by representatives of 
the sponsor between the 29th January and 2nd February 2016. 

Sampling A representative of Warrington Certification Limited selected and sampled the  
QUELFIRE GM FR Intumescent Acrylic Sealant, the graphite for the QWW wraps 
and QWR collars on 26th November 2015. 

Conditioning The specimens’ storage, construction, and test preparation took place in the test 
laboratory over a total, combined time of 26 days. Throughout this period of time 
both the temperature and the humidity of the laboratory were measured and 
recorded as being within a range of from 9oC to 22oC and 39.5% to 68.5% 
respectively. 
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Test Specimen 
Figure 1 – Plan of the unexposed face showing the aperture positions in flexible wall 

 

Do not scale. All dimensions are in mm 
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Figure 2 – General Elevation of the Unexposed face of the Test Construction 

 

Do not scale. All dimensions are in mm 
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Figure 3 – Plan of the Unexposed Face of flexible wall showing thermocouple positions 

 

Do not scale. All dimensions are in mm 
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Figure 4 – Details of Thermocouple Positions on the Specimens 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Do not scale. All dimensions are in mm 
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Figure 5 – Details of Thermocouple Positions on the Specimens 

 

Do not scale. All dimensions are in mm 
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Figure 6 – Typical Vertical Section Through Specimens 

 

Do not scale. All dimensions are in mm 
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Figure 7 – Typical Vertical Section Through Specimens 

 

Do not scale. All dimensions are in mm 
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Figure 8 – Typical Vertical Section Through Specimens 

 

Do not scale. All dimensions are in mm 
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Figure 9 – Collar details 

 

 
 
 
 

Do not scale. All dimensions are in mm 
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Figure 10 – Collar & sleeve details 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Do not scale. All dimensions are in mm 
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Figure 11 – Collar & sleeve details 
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Figure 12 – Collar & sleeve details 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
Do not scale. All dimensions are in mm 
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Figure 13 – Collar & sleeve details 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Do not scale. All dimensions are in mm 
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Figure 14 – Collar & sleeve details 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Do not scale. All dimensions are in mm 
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Schedule of Components 
(Refer to Figures 1 to14) 
(All values are nominal unless stated otherwise) 
(All other details are as stated by the sponsor) 
   
Item 
 

 Description 

Flexible wall assembly (supplied by 
Exova Warringtonfire) 

  

Manufacturers   
i.    top track : British Gypsum 
ii.   bottom track : British Gypsum 
iii.  studs : British Gypsum 
iv.  plasterboards : British Gypsum 
v.   insulation  : Rockwool 
Reference   
i.    top track : 72 Fec 50 
ii.   bottom track : 72 Fec 50 
iii.  studs : 70 s 50 
iv.  plasterboards : Gyproc FireLine 
v.   insulation  : PROROXSL960/RW5 
Material   
i.    top track : Galvanised mild steel 
ii.   bottom track : Galvanised mild steel 
iii.  studs : Galvanised mild steel 
iv.  plasterboards : Gypsum to BS EN520 type F, I & R 
Density : 850 kg/m3, manufacturer stated 
v.   insulation  : Mineral wool based 
Density : 100 kg/m3, manufacturer stated 
Thickness’   
i.    top track : 0.5 mm 
ii.   bottom track : 0.5 mm 
iii.  studs : 0.5 mm 
iv.  plasterboards : Double layer, 15 mm each 
v.   insulation  : Single layer, 60 mm slab 
Overall sizes   
i.    top track : 72 mm wide x 50 mm flange 
ii.   bottom track : 72 mm wide x 50 mm flange 
iii.  studs : 70 mm wide x 32 mm flange 
iv.  plasterboards : 2 No full board 3000 mm high x 1200 mm wide and 1 

No half board 3000 mm high x 600 mm wide per each 
layer 

Fixing methods   
i.    top track : Anchor screw fixed to concrete lining of restraint frame 
ii.   bottom track : Anchor screw fixed to concrete lining of restraint frame 
iii.  studs : Friction fitted between top & bottom track sections 

allowing 20 mm at the head for expansion during the 
test 

iv.   plasterboards : Fitted in 2 No layers per side, and screwed to 
framework using 3.5 mm diameter drywall screws, 
38 mm long first layer, 50 mm second layer. The joints 
of the second layer were staggered with respect to 
those of the first and were filled with GTEC Trade Joint 
Filler 
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v.   insulation  : Friction fitted and retained in place by studs, track and 

plasterboard 
   
Specimen ‘A’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : HDPE to DIN 8074, DIN 8075 
iii.   pipe material : HDPE, High Density Polyethylene 
iv.  pipe size : 110 mm outside diameter x 3.4 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE/2 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 126 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 365 mm long x 50 mm wide x 4 mm thick 

graphite based intumescent, riveted to the collar shell 
Position of Fire Collar : Both faces 
   
Specimen ‘B’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : HDPE to DIN 8074, DIN 8075 
iii.   pipe material : HDPE, High Density Polyethylene 
iv.  pipe size : 110 mm outside diameter x 6.6 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE/2 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 126 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 365 mm long x 50 mm wide x 4 mm thick 

graphite based intumescent, riveted to the collar shell 
Position of Fire Collar : Both faces 
   
Specimen ‘C’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : PPH to DIN 8077, DIN 8078 
iii.  pipe material : PP, Polypropylene 
iv.  pipe size : 110 mm outside diameter x 2.7 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE/2 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 126 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 365 mm long x 50 mm wide x 4 mm thick 

graphite based intumescent, riveted to the collar shell 
Position of Fire Collar : Both faces 
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Item 
 

 Description 

Specimen ‘D’, pipe penetration   
Aperture size    : 86mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300mm 500mm exposure 
ii.   pipe reference : PVC-U to BS EN 1452-2 
iii.   pipe material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.  pipe size : 75/60 mm diameter x 7.5/0.4 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS/75 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 85 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 50 mm wide x 4 mm thick graphite based 

intumescent, riveted to the sleeve shell 
Position of Fire sleeve : Through the aperture 
   
Specimen ‘E’,  penetration   
Aperture size    : 225 mm long x 80 mm wide 
Details of  penetration   
i.    length : 1300 mm, 500 mm exposure 
ii.   reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size : 204 mm wide x 60 mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS204/60 SS 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 228 mm long x 80 mm wide x 140 mm depth x 0.5 mm 

thick 
v.   intumescent layers : Single layer of 50 mm wide x 4 mm thick graphite based 

intumescent at either end, held by 4 folded clips and 
riveted to the sleeve shell at the centreline 110 mm 
apart.  

Position of Fire sleeve : Through the aperture  
   
Specimen ‘F’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : PVC-U to BS EN 1452-2 
iii.   pipe material : Unplasticised Polyvinyl Chloride, PVC-U  
iv.  pipe size : 100 mm outside diameter x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS/100/140/4 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 110 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 50 mm wide x 4 mm thick graphite based 

intumescent, riveted to the sleeve shell  
Position of Fire sleeve : Through the aperture 
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Specimen ‘G’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : PPH to DIN 8077, DIN 8078 
iii.   pipe material : PP, Polypropylene 
iv.  pipe size : 110 mm outside diameter x 10 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE/2 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 126 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 365 mm long x 50 mm wide x 4 mm thick 

graphite based intumescent, riveted to the collar shell 
Position of Fire Collar : Both faces 
   
Specimen ‘H’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : PVC-U to BS EN 1452-2 
iii.   pipe material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.  pipe size : 100 mm outside diameter x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS100 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 110 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Double layer of 50 mm wide x 4 mm thick graphite 

based intumescent, riveted to the sleeve shell  
Position of Fire sleeve : Through the aperture 
   
Specimen ‘I’,  penetration   
Aperture size    :  130 mm long x  75 mm wide 
Details of  penetration   
i.     length : 1300 mm, 500 mm exposure 
ii.    reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size :  110 mm wide x 54mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS/110/54 SS 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 130 mm long x 75 mm wide x 140 mm depth x 0.5 mm 

thick 
v.   intumescent layers : Single layer of 50 mm wide x 4 mm thick graphite based 

intumescent at either end, held by 4 folded clips and 
riveted to the sleeve shell at the centreline 110 mm 
apart. 

Position of Fire sleeve : Through the aperture  
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Specimen ‘J’,  penetration   
Aperture size    :  225 mm long x  80 mm wide 
Details of  penetration   
i.     length : 1300 mm, 500 mm exposure 
ii.    reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size : 204 mm wide x 60 mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS 205/60/140/8 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 228 mm long x 80 mm wide x 140 mm deep x 0.5 mm 

thick 
v.   intumescent layers : Single layer of 50 mm wide x 8 mm thick graphite based 

intumescent at either end, riveted to the sleeve shell at 
the centreline 110 mm apart. 

Position of Fire sleeve : Through the aperture  
   
Specimen ‘K’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : PPH to DIN 8077, DIN 8078 
iii.   pipe material : PP, Polypropylene 
iv.  pipe size : 110 mm outside diameter x 2.7 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 125 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 375 mm long x 50 mm wide x 8 mm thick 

graphite based intumescent, riveted to the collar shell  
Position of Fire Collar : Both faces 
   
Specimen ‘L’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : HDPE to DIN 8074, DIN 8075 
iii.   pipe material : HDPE, High Density Polyethylene 
iv.  pipe size : 110 mm outside diameter x 3.4 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 125 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 375 mm long x 50 mm wide x 8 mm thick 

graphite based intumescent, riveted to the collar shell  
Position of Fire Collar : Both faces 
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Specimen ‘M’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : PVC-U to BS EN 1452-2 
iii.  pipe material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.  pipe size : 110 mm outside diameter x 4.2 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 125 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 375 mm long x 50 mm wide x 8 mm thick 

graphite based intumescent, riveted to the collar shell  
Position of Fire Collar : Both faces 
   
Specimen ‘N’,    
Aperture size    :  130 mm long x  75 mm wide 
Details of penetration   
i.     length : 1300 mm, 500 mm exposure 
ii.    reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size :  110 mm wide x 54mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS/110/54 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 130 mm long x 75 mm wide x 140 mm deep x 0.5 mm 

thick 
v.   intumescent layers : Single layer of 50 mm wide x 8 mm thick graphite based 

intumescent at either end, held by 4 folded clips and 
riveted to the sleeve shell at the centreline 110 mm 
apart. 

Position of Fire sleeve : Through the aperture  
   
Specimen ‘O’,    
Aperture size    :  225 mm long x  80 mm wide 
Details of penetration   
i.     length : 1300 mm, 500 mm exposure 
ii.    reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size : 204 mm wide x 60 mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS205/60 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 228 mm long x 80 mm wide x 180 mm deep x 0.5 mm 

thick 
v.   intumescent layers : Single layer of 50 mm wide x 8 mm thick graphite based 

intumescent at either end, riveted to the sleeve shell at 
the centreline 150 mm apart. 

Position of Fire sleeve : Through the aperture  
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Specimen ‘P’, pipe penetration   
Aperture size    : 112 mm diameter 
Details of Pipe penetration   
i.    pipe length : 1300 mm, 500 mm exposure 
ii.   pipe reference : HDPE to DIN 8074, DIN 8075 
iii.   pipe material : HDPE, High Density Polyethylene 
iv.  pipe size : 110 mm outside diameter x 6.6 mm thick wall 
Details of Fire Collar   
i.   manufacturer : Quelfire. 
ii.   reference : QWR/110/CE 
iii.  material : Stainless steel Grade 430 
iv.  overall size : 125 mm outside diameter x 50 mm wide x 0.5 mm thick 
v.   intumescent layers : Single layer of 375 mm long x 50 mm wide x 8 mm thick 

graphite based intumescent, riveted to the collar shell  
Position of Fire Collar : Both faces 
   
Specimen ‘S’,  penetration   
Aperture size    :  240 mm long x  110 mm wide 
Details of Pipe penetration   
i.     length : 1300 mm, 500 mm exposure 
ii.    reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size : 220 mm wide x 90 mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS 220/90 SS 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 240 mm long x 80 mm wide x 140 mm deep x 0.5 mm 

thick 
v.   intumescent layers : Single layer of 50 mm wide x 8 mm thick graphite based 

intumescent at either end, held by 8 folded clips and 
riveted to the sleeve shell at the centreline 110 mm 
apart. 

Position of Fire sleeve : Through the aperture  
   
Specimen ‘T’,  penetration   
Aperture size    :  240 mm long x  110 mm wide 
Details of  penetration   
i.     length : 1300 mm, 500 mm exposure 
ii.    reference : PVC-U to BS EN 1452-2 
iii.   material : Unplasticised Polyvinyl Chloride, PVC-U 
iv.   size : 220 mm wide x 90 mm high x 1.5 mm thick wall 
Details of Fire sleeve   
i.   manufacturer : Quelfire. 
ii.   reference : QRS 220/90 
iii.  material : Galvanised steel Grade 430 
iv.  overall size : 240 mm long x 80 mm wide x 140 mm deep x 0.5 mm 

thick 
v.   intumescent layers : Double layer of 50 mm wide x 8 mm thick graphite 

based intumescent at either end, held by 8 folded clips 
and riveted to the sleeve shell at the centreline 110 mm 
apart. 

Position of Fire sleeve : Through the aperture  
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Notes on services:   
Pipe end plug : Specimens A, B, C, G, K, L, M and P are plugged on the 

unexposed face with a ceramic fibre plug.  
   
Penetration supports  The penetrating pipe services are fixed to a support 

frame fabricated from proprietary steel channels of 
section size 41 mm by 41 mm by 2.5 mm thick. The 
support frame is fixed to the furnace restraint frame. 
Fixings for the pipe penetrations are propriety steel pipe 
clamps, 25 mm wide. The pipe clamps are attached to 
steel threaded rods which are fixed to the horizontal 
cross channels with nuts and washers.  
The penetration  services are supported by steel 
channels below with steel channels resting on the top of 
the service connected to the supporting frame via 
threaded bar.  

   
Sealant : Small amount of sealant referenced ‘QUELFIRE GM FR 

Intumescent Acrylic Sealant’ was applied on collar fixing 
nuts and threaded bars on both faces  

   
Pipe Collars 
 

: Circular case of stainless steel 0.5 mm thick fitted with a 
double steel clasp to clamp the collar around the pipe 
and 4 no. lugs to one edge for fixing to the floor. The 
case is lined internally with layers of a pre-formed 
graphite based intumescent material   Please see 
Figure 9 for details 

   
Pipe sleeves : Circular case of stainless steel 0.5 mm thick fitted with 4 

lugs  42 mm long x 4 mm wide from the case over the 
intumescent, the case is lined with layers of pre formed 
graphite based intumescent, the case is fixed with a 
2.5mm diameter x 10mm dome head screw. Please see 
Figures 10 and 11 for details 

   
Sleeve s : Rectangular case of galvanised steel 0.5mm thick fitted 

with a 10mm friction fit over lap. 5 mm x 2 mm cut ins in 
all beat corners. The case is lined with layers of pre 
formed graphite based intumescent. Please see Figures 
10,12,13 and 14 for details  
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Instrumentation 
General The instrumentation was provided in accordance with the requirements of BS EN 

1366-3: 2009. 

Furnace The furnace was controlled so that its mean temperature complied with the 
requirements of BS EN 1363-1: 1999 Clause 5.1 using nine plate thermometers, 
distributed over a plane 100 mm from the surface of the test construction. 

Thermocouples  Thermocouples were provided to monitor the unexposed surface temperatures of 
the specimens. The output of all instrumentation was recorded at no less than 
one minute intervals. 

 The locations and reference numbers of the various unexposed surface 
thermocouples are shown in Figures 3 to 5. 

Roving 
Thermocouple 

A roving thermocouple was available to measure temperatures on the unexposed 
surfaces of the specimens at any position, which might appear to be hotter than 
the temperatures indicated by the fixed thermocouples.  

Integrity criteria Cotton pads and gap gauges were available to evaluate the integrity of the 
specimens. 

Furnace Pressure The furnace atmospheric pressure was controlled so that it complied with the 
requirements of BS EN 1366-3: 2009, Clause 5.2. The pressure differential 
relative to the laboratory atmosphere at the base of the lowest specimen was    
10 (±2) Pa. 
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Test Observations 
Time All observations are from the unexposed face unless noted otherwise. 

mins secs The ambient air temperature in the vicinity of the test construction was 11ºC at the 
start of the test with a maximum variation of +1ºC during the test. 

00 00 The test commences. 

02 50 Smoke is issuing from the end of the service of all of the uncapped specimens. 

05 10 All rectangular services have softened at the top of the service near the point of 
penetration. 

05 20 There is sustained flames failure of specimen Q as flames issue from within the seal. 

08 10 The top of the service in specimen H has melted at the point of penetration. 

09 10 The top of the service in specimen D has melted at the point of penetration. 

10 20 There is smoke issuing from the point of penetration of all specimens. 

14 10 The pipe at the point of penetration of specimen H has melted further and the 
intumescent in the seal is crushing it. 

16 00 The top of the service in specimen F has melted at the point of penetration. 

20 00 All rectangular services have melted and crushed but still remain in the partition. 

21 00 Smoke release has increased from all services at the point of penetration. 

22 00 The pipe in specimen D has almost completely melted away from the substrate. 

30 00 Smoke release remains constant from all specimens. 

31 00 Viewed from the exposed face. 

The joints in the plasterboard have opened up slightly. 

35 00 Specimen F has discoloured at the point of penetration. 
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38 00 The service within specimen J has collapsed further and is discolouring along the 
service. 

40 00 The intumescent in the seal of all rectangular pipes is reacting and pushing through to 
the unexposed face. 

48 00 The intumescent in the seal of specimen C has expanded out of the unexposed face. 

50 00 The thermocouples on specimen C are showing a significant rise in temperature. 

57 00 The service of specimen C is softening at the point of penetration and smoke release 
has increased. 

68 00 Sustained flaming failure of specimen C is deemed to have occurred as flames 
issue from the point of penetration. 

70 00 The service of specimen F has melted at the point of penetration. 

72 00 The service of specimen H has melted away fully from the point of penetration. 

77 00 Viewed from the exposed face. 

Larger gaps have formed between the plasterboards and small cracks are visible near 
the head. 

80 00 There is a notable increase in smoke from the specimens. 

82 00 The top of the service of specimen A is beginning to sag at the point of penetration.  

86 00 There is a dull glowing in the char material of the intumescent of specimen A 

86 40 Sustained flaming failure of specimen S is deemed to have occurred as flames 
issue from the point of penetration. 

92 00 Sustained flaming failure of specimen F is deemed to have occurred as flames 
issue from the point of penetration. 

96 00 Sustained flaming failure of specimen E is deemed to have occurred as flames 
issue from the point of penetration. 

97 00 There is a notable increase in smoke release from the service of specimen L. The 
partition around the point of penetration has stained and charred.  

100 00 The plasterboard around the seal of specimen L has discoloured further as the smoke 
release increases. 
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105 00 The intumescent in the seal of all rectangular services is spaling out and reacting on 
the unexposed face. There is very little left of the services which pass through the 
bottom of the seal only. 

110 00 The intumescent is reacting out of the unexposed face of all services at the point of 
penetration. 

116 00 There is a dull glowing in the char material of specimen H. 

117 00 The intumescent is being forced out of all rectangular services at the point of 
penetration. 

117 30 A dull glowing is visible in the char at the head of the service in specimen D. 

120 00 The remaining specimens continue to satisfy the integrity criteria. 

126 00 The intumescent is falling away in large amounts from the remaining rectangular 
specimens.  

129 00 The plasterboard partition is blackening around specimen A-D at the point of 
penetration. 

132 00 Test discontinued at the sponsors request 
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 Test Photographs 
The unexposed 
face of the 
specimens after a 
test duration of 80 
minutes 

 

The unexposed 
face of the 
specimens after a 
test duration of 12 
minutes 
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The unexposed 
face of the 
specimens after a 
test duration of 21 
minutes 

 

The unexposed 
face of the 
specimens after a 
test duration of 30 
minutes 
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The unexposed 
face of the 
specimens after a 
test duration of 50 
minutes 

 

The unexposed 
face of the 
specimens after a 
test duration of 60 
minutes 
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The unexposed 
face of the 
specimens after a 
test duration of 71 
minutes 

 

The unexposed 
face of the 
specimens after a 
test duration of 80 
minutes 
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The unexposed 
face of the 
specimens after a 
test duration of 90 
minutes 

 

The unexposed 
face of the 
specimens after a 
test duration of 100 
minutes 
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The unexposed 
face of the 
specimens after a 
test duration of 120 
minutes 

 

The unexposed 
face of the 
specimens after a 
test duration of 132 
minutes 
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The exposed face 
of the specimens 
immediately after 
the test 
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Temperature Data 
Mean Furnace Temperature, Together With The Temperature/Time Relationship Specified In The 

Standard 

 
Time Specified Actual 

 Furnace Furnace 
Mins Temperature Temperature 

 Deg. C Deg. C 
0 20 18 
4 544 630 
8 646 657 
12 706 685 
16 748 752 
20 781 786 
24 809 814 
28 832 834 
32 852 853 
36 869 868 
40 885 882 
44 899 895 
48 912 905 
52 924 924 
56 935 944 
60 945 954 
64 955 966 
68 964 980 
72 973 977 
76 981 978 
80 988 983 
84 996 989 
88 1003 995 
92 1009 1000 
96 1016 1024 
100 1022 1021 
104 1028 1030 
108 1033 1036 
112 1039 1042 
116 1044 1048 
120 1049 1053 
124 1054 1060 
128 1059 1067 
132 1063 1073 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen A 

 
Time T/C T/C T/C 

 Number Number Number 
Mins 2 3 4 

 Deg. C Deg. C Deg. C 
0 12 13 13 
4 13 24 34 
8 20 38 47 
12 32 46 47 
16 45 53 49 
20 50 56 49 
24 51 57 49 
28 51 59 49 
32 52 62 55 
36 57 74 65 
40 62 83 70 
44 62 90 71 
48 63 97 69 
52 66 105 69 
56 72 117 71 
60 77 134 74 
64 84 155 81 
68 90 173 104 
72 93 190 139 
74 94 191 163 
75 95 194 173 
76 96 197 182 
80 101 203 201 
84 112 203 197 
88 124 206 187 
92 134 210 170 
96 150 221 150 
100 175 228 132 
104 202 230 121 
108 227 240 115 
112 250 257 111 
116 267 266 109 
120 277 279 110 
124 285 293 116 
128 299 342 121 
132 315 403 134 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen B 

 
Time T/C T/C T/C 

 Number Number Number 
Mins 5 6 7 

 Deg. C Deg. C Deg. C 
0 13 13 14 
4 14 21 31 
8 18 29 37 
12 29 38 42 
16 58 48 43 
20 75 55 44 
24 78 59 44 
28 79 62 45 
32 76 65 53 
36 70 74 70 
40 75 87 84 
44 79 100 85 
48 84 110 80 
52 90 121 77 
56 92 128 74 
60 91 142 70 
64 93 150 69 
68 101 164 79 
72 119 178 91 
74 129 189 37 
75 128 194 33 
76 128 199 32 
80 139 220 31 
84 150 234 35 
88 165 242 33 
92 183 248 33 
96 208 250 34 
100 237 254 29 
104 267 258 30 
108 291 263 30 
112 307 267 31 
116 318 278 32 
120 325 289 32 
124 329 299 33 
128 335 340 34 
132 347 380 35 
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 Individual Temperatures Recorded On The Unexposed Surface Of Specimen C 

 
Time T/C T/C T/C 

 Number Number Number 
Mins 8 9 10 

 Deg. C Deg. C Deg. C 
0 15 14 15 
2 15 25 17 
4 16 34 22 
6 18 45 31 
8 26 48 38 
10 36 50 45 
12 45 54 52 
14 45 61 60 
16 50 68 67 
18 56 73 74 
20 59 81 79 
22 64 79 84 
24 69 80 85 
26 72 92 94 
28 74 93 100 
30 76 93 102 
32 77 92 102 
34 78 91 101 
36 78 90 100 
38 78 89 98 
40 78 90 98 
42 78 92 97 
44 78 95 99 
46 79 95 99 
48 79 70 101 
50 80 44 103 
52 81 40 105 
54 81 41 110 
56 83 42 115 
58 85 45 121 
60 86 48 132 
62 90 59 153 
64 95 437 193 
65 97 631 218 
66 # # # 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen D 

 
Time T/C T/C 

 Number Number 
Mins 11 12 

 Deg. C Deg. C 
0 15 13 
4 17 13 
8 36 13 
12 52 13 
16 70 13 
20 77 13 
24 75 13 
28 76 13 
32 76 13 
36 78 13 
40 79 13 
44 79 13 
48 81 13 
52 81 13 
56 82 13 
60 83 13 
64 84 13 
68 90 * 
72 92 * 
76 99 * 
80 108 * 
84 111 * 
88 114 * 
92 117 * 
96 122 * 
100 128 * 
104 135 * 
108 144 * 
112 161 * 
116 182 * 
119 192 * 
120 196 * 
124 215 * 
128 238 * 
132 253 * 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen E 

 
Time T/C T/C T/C T/C 

 Number Number Number Number 
Mins 13 14 15 16 

 Deg. C Deg. C Deg. C Deg. C 
0 15 15 10 10 
4 20 16 66 32 
8 44 39 87 70 
12 56 52 69 72 
16 66 62 57 72 
20 71 68 52 74 
24 72 70 51 70 
28 75 72 51 70 
32 75 73 51 62 
36 78 70 50 54 
40 78 67 49 55 
44 80 66 49 54 
48 81 66 50 51 
52 85 66 58 54 
56 90 68 59 56 
60 95 70 56 60 
64 109 70 61 66 
68 127 73 68 65 
72 127 75 70 63 
76 138 79 69 65 
80 137 82 66 63 
84 161 87 66 66 
88 169 91 64 67 
91 189 95 66 69 
92 202 96 66 69 
96 275 103 68 74 
100 496 132 26 40 
104 605 264 19 37 
108 655 411 17 35 
112 674 512 17 40 
116 689 582 16 40 
120 705 630 16 36 
124 727 672 16 41 
128 747 707 16 40 
132 760 732 16 38 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen F 

 
Time T/C T/C 

  Number Number 
Mins 17 18 

  Deg. C Deg. C 
0 11 11 
4 14 121 
8 40 119 
12 60 92 
16 73 83 
20 77 83 
24 76 82 
28 77 83 
32 76 88 
36 75 93 
40 76 102 
44 73 105 
48 74 105 
52 73 116 
56 75 155 
60 78 172 
64 80 146 
68 83 115 
72 87 91 
76 98 74 
80 113 70 
84 136 77 
88 158 112 
91 185 156 
92 222 159 
96 100 40 
100 99 19 
104 107 16 
108 117 15 
112 131 15 
116 150 16 
120 177 16 
124 210 16 
128 248 16 
132 284 17 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen G 

 
Time T/C T/C T/C 

  Number Number Number 
Mins 19 20 21 

  Deg. C Deg. C Deg. C 
0 11 12 12 
4 12 12 14 
8 16 19 23 
12 25 25 29 
16 45 33 32 
20 61 37 33 
24 62 41 41 
28 66 47 56 
32 63 41 69 
36 61 43 80 
40 61 42 88 
44 62 42 92 
48 65 42 90 
52 70 42 87 
56 73 43 86 
60 74 42 88 
64 77 43 92 
68 76 43 98 
72 77 43 101 
76 80 49 106 
80 84 58 74 
84 87 79 28 
88 90 107 28 
92 94 118 29 
96 107 125 29 
100 113 129 30 
104 119 132 30 
108 125 136 30 
112 139 142 31 
116 161 148 33 
120 182 153 33 
122 191 153 32 
123 195 153 33 
124 198 154 33 
128 223 161 33 
132 242 162 33 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen H 

 
Time T/C T/C 

  Number Number 
Mins 22 23 

  Deg. C Deg. C 
0 14 13 
4 19 94 
8 55 166 
12 70 183 
16 83 176 
20 77 157 
24 77 132 
28 81 123 
32 82 113 
36 84 89 
40 81 71 
44 79 61 
48 83 56 
52 83 55 
56 80 54 
60 80 50 
64 82 41 
68 99 304 
72 98 59 
76 100 22 
80 103 20 
84 108 20 
88 112 22 
92 116 18 
96 119 17 
100 121 20 
104 123 22 
108 125 23 
112 128 22 
116 133 23 
120 141 23 
124 151 22 
128 161 22 
132 171 22 

 
 
 

 
  

                                                                                                                        



  WF Test Report  
No. 360670 Issue 2 

Page 51 of 74 

 
Individual Temperatures Recorded On The Unexposed Surface Of Specimen I 

 
Time T/C T/C 

  Number Number 
Mins 24 25 

  Deg. C Deg. C 
0 14 14 
4 17 79 
8 40 80 
12 51 80 
16 65 71 
20 72 66 
24 71 64 
28 74 65 
32 76 65 
36 76 66 
40 76 72 
44 77 81 
48 77 74 
52 77 71 
56 78 70 
60 78 71 
64 79 73 
68 81 74 
72 81 73 
76 82 70 
80 84 75 
84 86 76 
88 89 73 
92 92 73 
96 96 74 
100 101 74 
104 105 75 
108 107 76 
112 111 78 
116 115 81 
120 121 83 
124 127 85 
128 134 87 
132 148 91 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen J 

 
Time T/C T/C T/C T/C 

  Number Number Number Number 
Mins 26 27 28 29 

  Deg. C Deg. C Deg. C Deg. C 
0 14 14 13 12 
4 15 14 35 20 
8 46 36 89 84 
12 75 47 74 86 
16 77 55 70 92 
20 77 64 69 95 
24 77 69 68 94 
28 79 71 69 96 
32 79 72 69 99 
36 80 75 70 107 
40 81 79 72 113 
44 83 81 73 116 
48 85 83 72 100 
52 86 94 66 99 
56 88 102 61 94 
60 91 112 59 95 
64 94 108 58 99 
68 96 106 57 101 
72 98 104 58 115 
76 101 109 62 137 
80 103 111 67 127 
84 106 115 68 122 
88 111 119 66 117 
92 113 123 64 119 
96 119 128 67 134 
100 122 133 70 127 
104 129 141 70 139 
108 144 150 75 46 
112 157 162 86 27 
116 173 173 97 27 
120 190 181 101 27 
121 192 188 101 27 
122 195 192 101 27 
124 203 202 102 27 
128 218 222 104 28 
132 232 231 101 28 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen K 

 
Time T/C T/C T/C 

  Number Number Number 
Mins 30 31 32 

  Deg. C Deg. C Deg. C 
0 13 13 11 
4 14 18 45 
8 21 34 55 
12 50 46 55 
16 66 55 52 
20 71 59 49 
24 59 61 51 
28 59 63 60 
32 61 67 70 
36 63 69 71 
40 66 70 70 
44 67 70 69 
48 68 70 67 
52 68 69 65 
56 70 68 64 
60 70 68 64 
64 71 69 64 
68 74 71 66 
72 76 73 70 
76 79 83 79 
80 78 94 78 
84 77 101 83 
88 77 107 28 
92 79 114 20 
96 81 121 20 
100 83 126 19 
104 85 133 19 
108 86 138 19 
112 88 144 19 
116 90 152 20 
120 95 161 19 
124 101 171 19 
128 107 182 20 
132 114 193 20 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen L 

 
Time T/C T/C T/C 

  Number Number Number 
Mins 33 34 35 

  Deg. C Deg. C Deg. C 
0 14 14 14 
4 14 18 35 
8 22 31 48 
12 34 42 58 
16 55 56 71 
20 66 61 81 
24 65 61 85 
28 77 59 72 
32 82 57 68 
36 84 57 67 
40 84 59 67 
44 86 59 66 
48 87 61 65 
52 88 65 65 
56 91 74 65 
60 90 86 64 
64 98 98 63 
68 109 109 66 
72 118 117 69 
76 124 124 71 
80 132 134 70 
84 141 143 71 
88 162 154 69 
91 189 168 70 
92 196 173 71 
96 230 189 74 
100 246 202 77 
104 250 209 79 
108 260 216 81 
112 272 223 85 
116 288 229 89 
120 290 228 91 
124 288 229 93 
128 284 228 97 
132 281 228 100 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen M 

 
Time T/C T/C T/C 

  Number Number Number 
Mins 36 37 38 

  Deg. C Deg. C Deg. C 
0 12 13 13 
4 12 16 30 
8 31 26 37 
12 0 39 42 
16 31 44 45 
20 42 48 49 
24 49 52 51 
28 53 54 52 
32 55 57 53 
36 53 58 61 
40 54 63 73 
44 53 64 74 
48 53 65 74 
52 54 66 74 
56 67 67 74 
60 61 70 73 
64 58 71 72 
68 57 80 101 
72 56 77 88 
76 58 78 80 
80 59 78 77 
84 58 78 77 
88 58 80 84 
92 59 90 102 
96 60 101 117 
100 63 110 130 
104 65 117 107 
108 66 122 107 
112 67 127 108 
116 67 135 108 
120 68 152 107 
124 69 172 107 
128 71 189 108 
129 72 193 109 
130 73 196 109 
132 75 203 110 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen N 

 
Time T/C T/C 

 Number Number 
Mins 39 40 

 Deg. C Deg. C 
0 13 13 
4 13 22 
8 41 102 
12 52 97 
16 60 82 
20 67 73 
24 69 70 
28 70 70 
32 71 71 
36 70 73 
40 69 75 
44 68 76 
48 70 79 
52 70 81 
56 70 83 
60 71 78 
64 74 78 
68 76 76 
72 78 74 
76 79 73 
80 82 74 
84 88 56 
88 92 45 
92 95 39 
96 99 37 
100 106 34 
104 112 38 
108 120 36 
112 127 34 
116 133 34 
120 143 35 
124 158 34 
128 173 35 
132 190 35 

 
 

*Temporary thermocouple malfunction 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen O 

 
Time T/C T/C T/C T/C 

 Number Number Number Number 
Mins 41 42 43 44 

 Deg. C Deg. C Deg. C Deg. C 
0 14 13 9 10 
4 14 14 28 16 
8 32 33 131 70 
12 58 47 103 75 
16 71 56 70 66 
20 76 63 51 58 
24 77 67 41 51 
28 78 69 35 48 
32 77 71 31 46 
36 77 72 30 44 
40 77 73 29 43 
44 78 74 29 42 
48 78 75 29 42 
52 78 75 29 41 
56 79 75 29 41 
60 79 74 29 39 
64 81 75 30 40 
68 83 76 30 42 
72 86 76 31 40 
76 87 79 31 41 
80 90 80 31 43 
84 93 82 30 43 
88 97 84 30 45 
92 101 86 30 45 
96 105 88 30 46 
100 107 92 30 47 
104 112 97 30 49 
108 114 101 28 51 
112 120 105 28 51 
116 125 107 29 51 
120 132 109 29 52 
124 144 112 30 52 
128 158 116 30 53 
132 170 120 30 54 

 
 

*Temporary thermocouple malfunction 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen P 

 
Time T/C T/C T/C 

 Number Number Number 
Mins 45 46 47 

 Deg. C Deg. C Deg. C 
0 10 11 11 
4 10 13 24 
8 11 19 31 
12 7 26 40 
16 34 36 49 
20 42 48 61 
24 46 51 73 
28 51 54 83 
32 54 58 92 
36 57 61 96 
40 56 65 96 
44 56 68 93 
48 55 74 90 
52 56 81 24 
56 54 87 19 
60 55 93 19 
64 59 98 19 
68 65 104 20 
72 68 109 20 
76 71 113 19 
80 74 117 19 
84 77 122 19 
88 78 127 16 
92 79 135 15 
96 79 144 16 
100 80 151 15 
104 81 159 16 
108 84 166 16 
112 90 171 16 
116 101 175 17 
120 111 178 17 
124 122 180 17 
128 140 181 17 
132 160 183 17 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen Q 

 
  Specimen is subject to a separate report 

 
 
 

 
Individual Temperatures Recorded On The Unexposed Surface Of Specimen R 

 
Specimen is subject to a separate report 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen S 

 
Time T/C T/C T/C T/C 

 Number Number Number Number 
Mins 52 53 54 55 

 Deg. C Deg. C Deg. C Deg. C 
0 12 12 12 13 
4 13 13 29 13 
8 45 16 195 14 
12 61 22 123 15 
16 73 38 104 15 
20 81 54 96 15 
24 81 63 89 15 
28 80 70 85 15 
32 79 74 82 15 
36 81 76 74 16 
740 83 77 71 16 
44 85 77 69 17 
48 88 75 73 18 
52 92 74 78 19 
56 96 74 86 19 
60 102 75 88 19 
64 114 77 94 20 
68 129 79 106 20 
72 135 79 106 21 
76 165 83 115 20 
79 187 86 125 20 
80 195 87 129 20 
84 241 93 164 21 
88 300 109 400 23 
92 140 81 607 21 
96 148 88 768 20 
100 175 93 843 20 
104 222 97 891 20 
108 267 101 912 21 
112 309 105 841 20 
116 344 110 835 20 
120 373 121 850 21 
124 399 135 860 21 
128 424 155 867 21 
132 449 185 876 21 
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Individual Temperatures Recorded On The Unexposed Surface Of Specimen T 

 
Time T/C T/C T/C T/C 

 Number Number Number Number 
Mins 56 57 58 59 

 Deg. C Deg. C Deg. C Deg. C 
0 13 13 13 13 
4 14 13 31 20 
8 31 17 118 86 
12 62 26 84 76 
16 85 42 64 66 
20 86 57 55 67 
24 86 65 53 61 
28 86 68 49 59 
32 83 71 46 59 
36 85 72 46 60 
40 85 74 47 61 
44 84 74 47 62 
48 84 74 46 63 
52 84 73 47 63 
56 84 73 46 60 
60 84 74 43 59 
64 86 75 42 58 
68 88 77 41 58 
72 89 77 41 57 
76 94 80 42 56 
80 99 81 43 57 
84 102 83 43 56 
88 104 86 44 56 
92 110 88 44 58 
96 119 91 46 64 
100 129 94 47 68 
104 142 98 50 72 
108 148 103 52 77 
112 163 108 56 81 
116 174 113 60 88 
120 181 119 63 94 
123 193 123 64 100 
124 197 125 65 101 
128 211 127 66 106 
132 218 132 68 107 
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Graph Showing Mean Furnace Temperature, Together With The Temperature/Time Relationship 

Specified In The Standard 
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Graph Showing Recorded Furnace Pressure  

 
 

 
 
 

  

0

5

10

15

20

25

0 20 40 60 80 100 120 140

Pr
es

su
re

 - 
Pa

 

Time - Minutes 

                                                                                                                        



  WF Test Report  
No. 360670 Issue 2 

Page 64 of 74 

 

Performance Criteria and Test Results 
Integrity 
Performance 

It is required that the specimens retain their separating function, without either 
permitting the penetration of a gap gauge in the prescribed manner, causing 
ignition of a cotton pad when applied as specified in BS EN 1363-1:1999, or 
resulting in sustained flaming on the unexposed surface. These requirements 
were satisfied for the periods shown below: 

 
Specimen 

Integrity (minutes) 

Cotton pad Sustained 
flames Gap Gauge 

A 132* 132* 132* 
B 132* 132* 132* 
C 65# 65 65# 
D 132* 132* 132* 
E 96# 96 96# 
F 92# 92 92# 
G 132* 132* 132* 
H 132* 132* 132* 
I 132* 132* 132* 
J 132* 132* 132* 
K 132* 132* 132* 
L 132* 132* 132* 
M 132* 132* 132* 
N 132* 132* 132* 
O 132* 132* 132* 
P 132* 132* 132* 
Q ** ** ** 
R ** ** ** 
S 86# 86 86# 
T 132* 132* 132* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 *The test duration. The test was discontinued after a period of 132 minutes.  

**Specimen subject to a separate report 

#Specimen Blanked off to allow the test to continue 
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Insulation 
performance 

The requirements of the standard are that the maximum temperature rise shall not 
be greater than 180°C. Insulation failure also occurs simultaneously with integrity 
failure as specified in BS EN 1363-1:1999. These requirements were satisfied 
for the periods shown below: 

  

Specimen Insulation 
(minutes) 

A 74 
B 74 
C 64 
D 119 
E 91 
F 85 
G 122 
H 132* 
I 132* 
J 121 
K 132* 
L 91 
M 129 
N 132* 
O 132* 
P 132* 
Q ** 
R ** 
S 79 
T 123 

 
 

 *The test duration. The test was discontinued after a period of 132 minutes.  

**Specimen subject to a separate report 

#Specimen Blanked off to allow the test to continue 
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Ongoing Implications 
Limitations This report details the method of construction, the test conditions and the results 

obtained when the specific element of construction described herein was tested 
following the procedure outlined in BS EN 1366-3: 2009. Any significant deviation 
with respect to size, constructional details, loads, stresses, edge or end conditions 
other than those allowed under the field of direct application in the relevant test 
method is not covered by this report. Annex A of BS EN 1363-1: 1999, provides 
guidance information on the application of fire resistance tests and the 
interpretation of test data.  

 Because of the nature of fire resistance testing and the consequent difficulty in 
quantifying the uncertainty of measurement of fire resistance, it is not possible to 
provide a stated degree of accuracy of the result. 
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Conclusions 
Evaluation against 
objective 

Twenty specimens of wall mounted penetration sealing systems have been tested 
to evaluate their ability to reinstate the integrity and insulation performance (as 
defined in BS EN 1366-3: 2009.) of the supporting construction, where it has been 
provided with apertures and penetration services. 

The evaluation of the specimens against the requirements of BS EN 1366-3: 2009 
showed that they satisfied the requirements for the periods shown below.   

  

Specimen 
Integrity (minutes) Insulation 

(minutes) Cotton pad Sustained 
flames Gap Gauge 

A 132* 132* 132* 74 
B 132* 132* 132* 74 
C 65# 65 65# 64 
D 132* 132* 132* 119 
E 96# 96 96# 91 
F 92# 92 92# 85 
G 132* 132* 132* 122 
H 132* 132* 132* 132* 
I 132* 132* 132* 132* 
J 132* 132* 132* 121 
K 132* 132* 132* 132* 
L 132* 132* 132* 91 
M 132* 132* 132* 129 
N 132* 132* 132* 132* 
O 132* 132* 132* 132* 
P 132* 132* 132* 132* 
Q ** ** ** ** 
R ** ** ** ** 
S 86# 86 86# 79 
T 132* 132* 132* 123 

 

 *The test duration. The test was discontinued after a period of 132 minutes.  

**Specimen subject to a separate report 

#Specimen Blanked off to allow the test to continue 
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Field of Direct Application 
General The field of direct application of results is restricted to governing the allowable 

changes to the test specimen following a successful fire resistance test. These 
variations can be introduced automatically without the need for the sponsor to 
seek additional evaluation, calculation or approval. 

Orientation Test results are only applicable to the orientation in which the penetration sealing 
systems were tested. 

Supporting 
construction 

Test results obtained with the standard flexible wall constructions according to 
7.2.2.1.2 cover all flexible wall constructions of the same fire resistance 
classification provided, 

• The construction is classified in accordance with EN 13501-2; 
 

• The construction has an overall thickness not less than the minimum 
thickness of the range given in Table 3 for the standard flexible wall used 
in the test. This rule does not apply to pipe closure devices positioned 
within the supporting construction unless the length of the seal is 
increased by an equal amount and the distance from the surface of the 
supporting construction remains the same on both sides;  

 
• In the case of penetration seals installed within the wall and where a 

flexible wall with insulation was used in the test an aperture framing shall 
be used in practice. The aperture frame and aperture lining shall be made 
from studs and boards of the same specification as those used in the wall 
in practice. The thickness of the aperture lining shall be minimum 12.5 
mm. This rule does not apply in the case where the insulation was 
removed around the penetration seal(s) (see 7.2.2.1.2); 

 
• The number of board layers and the overall board layer thickness is equal 

or greater than that tested when no aperture framing is used; 
 

• Flexible wall constructions with timber studs are constructed with at least 
the same number of layers as given in Table 3, no part of the penetration 
seal is closer than 100 mm to a stud, the cavity is closed between the 
penetration seal and the stud, and 100 mm of insulation of class A1 or A2 
according to EN 13501-1 is provided within the cavity between the 
penetration seal and the stud. 
 

An aperture framing is considered as being part of the penetration seal. Tests 
without an aperture framing cover applications with aperture framing but not vice 
versa. 

The standard flexible wall construction does not cover sandwich panel 
constructions and flexible walls where the lining does not cover the studs on both 
sides. Penetrations in such constructions shall be tested on a case by case basis. 
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 Test results obtained with flexible supporting walls may be applied to concrete or 

masonry elements of an overall thickness equal to or greater than that of the 
element used in the tests. This rule does not apply to pipe closure devices 
positioned within the supporting construction unless the length of the seal is 
increased by an equal amount and the distance from the surface of the supporting 
construction remains the same on both sides. 

Service support 
construction 

The distance from the surface of the separating element to the nearest support 
position for services shall be as tested or less. 

Seal size and 
distances 

 

The test results obtained using standard wall and floor configurations for 
penetration systems are valid for any penetration size (in terms of linear 
dimensions) equal to or smaller than that tested, provided the total amount of 
cross sections of the services (including insulation) does not exceed 60 % of the 
penetration area, the working clearances are not smaller than the minimum 
working clearances (as defined in Annex A, B, E and F) used in the test and a 
blank penetration seal of the maximum seal size desired was tested in addition. 

The distance between a single service and the seal edge (annular space, e.g. a1 
according to Figures B.7 and E.2) shall remain within the tested range. 

Plastic pipes 
General 

Results from a multiple penetration seal may be extended to a single penetration 
seal of the same type but not vice versa. 

Seal size 

Pipe closure 
devices 

 

The maximum pipe closure device size within a design group determined 
according to E.2.2.1 covers smaller sizes of this design group. 

If the thickness of the active component of the pipe closure device is changed 
(length remains constant) the maximum pipe closure device sizes from the design 
groups comprising the smallest and the largest pipe closure device sizes cover the 
size range / design groups in between provided the thickness of their active 
components is higher than the calculated value from the straight line that connects 
the maximum and minimum size in a thickness - pipe diameter diagram (see 
Figure E.8). This interpolation is only permissible if the inner diameter of the 
smallest pipe closure device included in the test is greater than or equal to 40 mm. 
NOTE: For further details see H.4.7.2 

Pipe end 
configuration 

 

Test results obtained from tests with “plastic pipes” having both ends uncapped 
(see Table 2, test condition "U/U") are valid for all other test conditions of Table 2. 
Test results obtained from tests where a flue gas recovery system was used are 
valid for pipe end conditions U/C and C/C.  

Table E.1 – Field of application rules for pipe end configuration 

 
Y = acceptable, N = not acceptable 
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Pipe and insulation 
material 

 

The pipe and/or insulation material range permitted is the range covered by the 
test including the critical pipe approach results where applicable. 

Test results on pipes made from PVC-U according to EN 1329-1, EN 1453-1 or 
EN 1452-1 are valid for pipes made from PVC-U according to EN 1329-1, EN 
1453-1 and EN 1452-1 as well as pipes made from PVC-C according to EN 1566-
1. 

Test results on pipes made from PE-HD according to EN 1519-1 or EN 12666-1 
are valid for pipes made from PE according to EN 12201, EN 1519-1 and EN 
12666-1, for pipes made from ABS according to EN 1455-1 and pipes made from 
SAN+PVC according to EN 1565-1.  

Pipe wall thickness 

Pipe closure 
devices for pipes 
without insulation 

The range between that tested is covered for a particular size of the pipe closure 
device. The maximum thickness tested with the maximum size within a design 
group (see Annex E.2.2.1) of pipe closure device sizes is valid for smaller sizes 
within the design group. For a design group not included in the test either a linear 
interpolation between the corner points tested or a step approach as illustrated in 
Figure E.9 may be used. Where the minimum wall thickness remains the same 
over several design groups, the design groups representing the maximum and 
minimum sizes cover the intermediate ones. 

Seals other than 
pipe closure 
devices 

 

Results of tests coned as specified in the standard configurations may be 
interpolated for pipes with diameters between those tested and wall thicknesses 
between those tested. 

Pipe orientation 

 

If a pipe was tested perpendicular to the seal as well as oblique, the result is valid 
for each angle between a right-angle and the angle tested. 

Separations 

 

For multiple penetrations the separations a1 to a3 from a test coned as specified in 
the standard configurations may be increased without limitation (see Figure E.1). 

Where single pipes penetrate directly through the structural associated 
construction (masonry walls, flexible walls, concrete floors etc.) the annular space 
between the pipe and the supporting construction shall remain within the tested 
range. Separation a2 may be increased. 

For seals other than pipe closure devices the results of a test coned as specified 
in Option 1 of the standard configurations does not cover ‘clusters’ of pipes, 
unless the distances a3 (Figure E.1) or a2 (Figure E.2) are > 100 mm in practice. 
The results of a test coned as specified in Option 2 of the standard configurations 
covers pipes with linear separation. 
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Additional rules for 
pipes fitted with an 
insulation 

 

Pipe closure 
devices 

 

In the case where a pipe closure device is used, the maximum pipe closure device 
size within a design group determined according to E.2.2.1 covers smaller sizes. If 
the thickness of the active component of the pipe closure device is changed 
(length remains constant) the maximum pipe closure device sizes from the design 
groups comprising the smallest and the largest pipe closure device sizes cover the 
size range / design groups in between provided the thickness of their active 
components is higher than the calculated value from the straight line that connects 
the maximum and minimum size in a thickness - pipe diameter diagram (see 
Figure E.8). In this situation pipe diameter as shown in Figure E.9 equals the sum 
of the actual pipe diameter and twice the thickness of the insulation. 

Tests on non-insulated pipes do not cover insulated pipes. 

Tests with sustained insulation cover interrupted insulation but not vice versa. 
Tests with sustained insulation do not cover interrupted insulation where the pipe 
closure device is in direct contact with the pipe. 

Seals other than 
pipe closure 
devices 

 

The thickness of the insulation may be interpolated between tested dimensions. 
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Sample Report 
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