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1 Introduction

Sixteen ducts and corresponding sealing systems were supplied for testing.
The sealing systems were referenced from 1-16. Only systems 3, 5, 7, 11, 12,
15 and 16 are subject to this report. The ducts and sealing systems were
installed into a flexible supporting construction, and tested.

2 Specimen verification

The specimens were delivered to Chiltern International Fire Ltd (CIFL) during
March 2012. CIFL constructed a 130mm thick steel stud/plasterboard clad
partition. The client then subsequently installed the systems into the
supporting construction, with assistance from CIFL as required.

3 Description of supporting construction

The supporting construction comprised a 3000mm wide x 3000mm high x
130mm thick steel stud/plasterboard clad partition, built in accordance with
BSEN 1366-3: 2009 into a refractory lined steel restraint frame.

The partition framing was comprised of 70mm wide galvanised steel ‘C’
section studs, at nominally 600mm centres, and 72mm wide galvanised steel
‘U’ channel head and base track, with 50mm thick, 100kg/m3 mineral wool
insulation friction fitted between the studs, and clad on both faces with 2
layers of 15mm thick type F plasterboard. The supporting construction was
fixed on the horizontal edges only; both vertical edges remained free.

4 Description of specimen

Details of the specimens are shown in Appendix 1. All measurements are in
mm and the descriptions are written viewing the specimens from the
unexposed face unless stated otherwise.

All ducting was identified as Rigid PVC.

Ducts 3, 11 and 12 were constructed from three sections, the centre section
measuring 500mm long fitted through the partition, with a coupling connection
to an extension duct 350mm long fitted either side.

Ducts 5, 7, 13, 15 and 16 were nominally 1200mm long with a minimum of
500mm protruding from the both faces.

The mineral wool insulation within the partition cavity was removed for 100mm
surrounding the cut out apertures (see below).

The legal validity of this report can only be claimed on presentation of the complete report.
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4.1 Ducts fitted through the partition (see figures 1 to 3 of appendix 1)
Specimen Duct size through Extension ducting with Nominal cut out
Reference partition (mm) standard HIPS opening size (mm)

straight coupling
either side of partition
3 J132.6 x 500 long x ?128.4 x 350 long x Nominally @160
3.8 wall thickness 1.7 wall thickness
5 3132.6 x 1200 long x None required Nominally @160
3.8 wall thickness
7 220 wide x 90 high x None required Nominally 244 wide x
1200 long x 2.5 wall 116 high
thickness
11 3132.6 x 500 long x ?128.4 x 350 long x Nominally @191
3.8 wall thickness 1.7 wall thickness
12 158 x 500 long x 4.0 ?153.6 x 350 long x Nominally @216
wall thickness 1.8 wall thickness
13 132.6 x 1200 long x None required Nominally @191
3.8 wall thickness
15 220 wide x 90 high x None required Nominally 278 wide x
1200 long x 2.5 wall 148 high
thickness
16 J128.4 x 1200 long x None required Nominally @155
1.7 wall thickness

The legal validity of this report can only be claimed on presentation of the complete report.
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Duct sealing systems 3, 5, 7 and 16 comprised a galvanised steel sleeve (Firesleeve)
fitted through the partition and fixed on the unexposed face with 40mm long drywall
screws fitted through steel tabs (3No. on circular sleeves, 2No. on top horizontal
edge of rectangular sleeve).
Everbuild Firemate intumescent sealant was used to seal the duct to coupler joints
on both faces of duct 3, and to seal the Firesleeve to the plasterboard on both faces.

A Verplas intumescent Firewrap was fitted centrally in the Firesleeve, between the
duct and Firesleeve.

Specimen Firesleeve Sleeve size Firewrap Intumescent size (mm)
Reference (mm)
3 Verplas galvanised | @157 x 141 Verplas Firewrap 2No. layers polythene
steel Ref. long Ref. FW125T wrapped Firefly 107
FWS125TX141 4 thick x 100 wide each
layer
5 Verplas galvanised | @157 x 141 Verplas Firewrap 2No. layers polythene
steel Ref. long Ref. FW125T wrapped Firefly 107
FWS125TX141 4 thick x 100 wide each
layer
7 Verplas galvanised Nominally Verplas Firewrap 2No. layers polythene
steel Ref. 242 wide x Ref. FW220X90 wrapped Firefly 107
FWS220X90X141 112 high x 4 thick x 100 wide each
141 long layer
16 Verplas galvanised | @152 x 141 Verplas Firewrap 2No. layers Firefly 107
steel Ref. long Ref. FW125FX230 | 4 thick x 230 wide — Foil
FWS125X141 wrapped on the outside

Duct sealing systems 11, 13 and 15 comprised an intumescent Verplas FireCuff fitted
through the partition around the duct.
Everbuild Firemate intumescent sealant was used to seal the duct to coupler joints
on both faces of duct 11, and to seal the FireCuff to the plasterboard on both faces.

Specimen FireCuff FireCuff size Intumescent size
reference (mm)
11 Verplas Ref. @191 x 180 Outer layer — Firefly 109 - 25mm thick
FC125TX180 long x Inner layer — Firefly 107 - 4 thick
nominally 29
thick
12 Verplas Ref. 2216 x 180 Outer layer — Firefly 109 - 25mm thick
FC150TX180 long x Inner layer — Firefly 107 - 4 thick
nominally 29
thick
13 Verplas Ref. 2191 x 180 Outer layer — Firefly 109 - 25mm thick
FC125TX180 long x Inner layer — Firefly 107 - 4 thick
nominally 29
thick
15 Verplas Ref. 278 wide x Firefly 109 - 25mm thick
FC220X90 148 high x Firefly 107 - 4 thick fitted on inside on top and
180 long bottom

The legal validity of this report can only be claimed on presentation of the complete report.
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4.3 Service penetrations supports
(Read in conjunction with Appendix 1, figures 1 - 4 and photographs)

The service penetration support system consisted of Unistrut steel frame
sections and associated attachments.

Unistrut frame section — constructed using 3mm thick profiled steel ‘U’
channel.

On both faces, 2No 3000mm Unistrut sections were used as vertical
supports, bracketed to 2No. Unistrut sections fixed at the top and bottom of
the restraint frame. 8No 500mm long Unistrut cantilever arm sections
provided support for Unistrut ‘U’ section channels supporting the ducts at
150mm and 450mm from the wall. All specimens were fixed to the supporting
Unistrut ‘U’ section channels using steel cable ties on the unexposed face
only.

Unexposed face supporting construction
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5 Test conditions

51 Furnace temperature

The furnace was controlled to follow the temperature/time relationship specified
in BSEN 1363: Part 1: 1999 Section 5.1.1 as closely as possible, using the
average of nine plate thermometers suitably distributed within the furnace. The
temperatures recorded have been tabulated in Appendix 2 and are shown
graphically below:

1500
1 000_— //-I -
© ~
yd
/ BSEN temperature
500 x curve (blue line)
Mean furnace
temperature
(green line)
0 50 100 150

Time minutes
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5.2 Pressure readings

After the first 5 minutes of the test, the furnace pressure was maintained at 3 +
5 Pa and after 10 minutes was maintained at 3 £+ 3 Pa with respect to
atmosphere, at a point 0.5m from the notional floor level. Therefore equating to
10 Pa at the base of penetration seals 13, 15 and 16. The pressure readings
have been tabulated in Appendix 2 and are shown graphically below:

Pa

50 100 150

Time minutes

5.3 Ambient temperature

The ambient temperature of the test area at commencement of test was 11° C.
The temperature was recorded during the test and has been tabulated in
Appendix 2.

The legal validity of this report can only be claimed on presentation of the complete report.
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5.4 Thermocouple positions ( see Appendix 1 figure 4)

The temperature of the unexposed face was monitored by means of the
following thermocouples:

Thermocouple Duct Type (location)
Number reference
1 - Furnace
2 - Furnace
3 - Furnace
4 - Furnace
5 - Furnace
6 - Furnace
7 - Furnace
8 - Furnace
9 - Furnace
11 - Laboratory ambient
19 3 Fitted on plasterboard 25mm from Firesleeve
20 3 Fitted on duct 25mm from Firesleeve
23 5 Fitted on plasterboard 25mm from Firesleeve
24 5 Fitted on duct 25mm from Firesleeve
27 7 Fitted on plasterboard 25mm from Firesleeve
28 7 Fitted on duct 25mm from Firesleeve
35 11 Fitted on plasterboard 25mm from FireCuff
36 11 Fitted on duct 25mm from FireCuff
37 12 Fitted on plasterboard 25mm from FireCuff
38 12 Fitted on duct 25mm from FireCuff
39 13 Fitted on plasterboard 25mm from FireCuff
40 13 Fitted on duct 25mm from FireCuff
43 15 Fitted on plasterboard 25mm from FireCuff
44 15 Fitted on duct 25mm from FireCuff
45 16 Fitted on plasterboard 25mm from Firesleeve
46 16 Fitted on duct 25mm from Firesleeve

Graphs of each service penetration can be found in Section 10.
The temperatures recorded have been tabulated in the Appendix 2.

The legal validity of this report can only be claimed on presentation of the complete report.
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6 Observations

All comments relate to the unexposed face unless otherwise specified,
(reference to Appendix 1 - figure 1).

Time Comments

(minutes)

0.00 Test started.

0.47 There is smoke issuing from all areas of the specimens.

07.10 A cotton pad integrity test was performed on duct 15 at the top of the
pipe, no failure.

08.00 Duct 15 has sealed and there is now no glow visible.

75.30 Duct 3, a cotton pad integrity test was performed on the top right of the

penetration, no failure.

76.45 Duct 3, a cotton pad integrity test was performed on the top right of the
penetration, which resulted in ignition of the cotton pad, thereby
constituting integrity failure.

79.20 Duct 7, there is a glow visible from the top edge of the duct, no failure.
80.00 Duct 5, there is a glow visible from the top edge of the duct.
81.40 Duct 7, a cotton pad integrity test was performed on the top edge of the

duct, which resulted in ignition of the cotton pad, thereby constituting
integrity failure.

83.00 Duct 5, a cotton pad integrity test was performed on the top edge of the
specimen, no failure.

84.53 Duct 5, a cotton pad integrity test was performed on the top edge of the
duct, which resulted in ignition of the cotton pad, thereby constituting
integrity failure.

90.35 Duct 15, there is a glow visible from the left side of the edge of the duct.

92.30 Duct 11, a cotton pad integrity test was performed on the top of the duct
which resulted in ignition of the cotton pad, thereby constituting
integrity failure.

93.35 Duct 15, a cotton pad integrity test was performed on the top of the duct
which resulted in ignition of the cotton pad, thereby constituting
integrity failure.

98.00 Duct 12, there is a glow visible at the head of the duct.

99.00 Duct 13, a cotton pad integrity test was performed on the top of the
duct, no failure

100.15 Duct 12, a cotton pad integrity test was performed on the top of the
The legal validity of this report can only be claimed on presentation of the complete report.
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duct, no failure

100.45 Duct 13, a cotton pad integrity test was performed on the top of the
duct, which resulted in ignition of the cotton pad, thereby constituting
integrity failure.

102.45 Duct 12, a cotton pad integrity test was performed on the top of the
sleeve edge, no failure.

103.50 Duct 12, a cotton pad integrity test was performed on the top of the
sleeve edge, which resulted in ignition of the cotton pad, thereby
constituting integrity failure.

120.00 Test terminated, no failure to duct 16.

The legal validity of this report can only be claimed on presentation of the complete report.

Test for: Verplas Ltd Page 11 of 21
Ref: Chilt/RF12047



7 Expression of results

Ch

., INTERMATIONWAL FIiRE -

Duct Integrity Insulation
penetration Cotton pad Gap gauge Continuous
seal flaming
3 76 (seventy six) | 76 (seventy six) | 76 (seventy six) | 2 (two) minutes
minutes minutes® minutes®
5 84 (eighty four) 84 (eighty four) 84 (eighty four) 84 (eighty four)
minutes minutes® minutes® minutes®
7 81 (eighty one) 81 (eighty one) 81 (eighty one) 70 (seventy)
minutes minutes® minutes® minutes
11 92 (ninety two) 92 (ninety two) 92 (ninety two) 92 (ninety two)
minutes minutes* minutes* minutes*
12 103 (one 103 (one 103 (one 103 (one
hundred and hundred and hundred and hundred and
three) minutes three) minutes three) minutes three) minutes
13 100 (one 100 (one 100 (one 100 (one
hundred) hundred) hundred) hundred)
minutes minutes® minutes® minutes®
15 93 (ninety three) | 93 (ninety three) | 93 (ninety three) | 93 (ninety three)
minutes minutes* minutes*® minutes®
16 120 (one 120 (one 120 (one 120 (one
hundred and hundred and hundred and hundred and
twenty) twenty) twenty) twenty)
minutes** minutes** minutes** minutes**

*

* %

Failure criteria was not achieved prior to initial failure
Failure criteria was not achieved upon termination of the test at 120 minutes

The legal validity of this report can only be claimed on presentation of the complete report.
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Limitations

The results only relate to the behaviour of the element of construction under the
particular conditions of test; they are not intended to be the sole criteria for
assessing the potential fire performance of the element in use nor do they
reflect the actual behaviour in fires.

The specification and interpretation of fire test methods are the subject of
ongoing development and refinement. Changes in associated legislation may
also occur. For these reasons it is recommended that the relevance of test
reports over 5 years old should be considered by the user. CIFL will be able to
offer, on behalf of the legal owner, a review of the procedures adopted for a
particular test to ensure that they are consistent with current practices, and if
required may endorse the test report.

4 P

\

™

Robert Axe Vincent Kerrigan ‘x\_

Deputy Section Leader — Fire | Technical Manager
Resistance

Date of issue: ] A=-0%F- ZC}]Z V-V

20 \2
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9 Photographs
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10 Graphs

Unexposed face temperature curves
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Figure 2 of 4 | Verplas Ltd
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Figure 4 of 4 | Verplas Ltd
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