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amendment, and with attribution to BRE Global Ltd to the extent permitted by the terms and conditions of 
the contract. Test results relate only to the specimens tested. BRE Global has no responsibility for the 
design, materials, workmanship or performance of the product or specimens tested. This report does not 
constitute an approval, certification or endorsement of the product tested and no such claims should be 
made on websites, marketing materials, etc. Any reference to the results contained in this report should 
be accompanied by a copy of the full report, or a link to a copy of the full report. 
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Summary 

An ad-hoc fire resistance test, following the furnace heating conditions given in BS 476: Part 20: 1987[1], 
was carried out on a galvanised steel Tunnel Ventilation Damper, installed on the unexposed face of a 
200mm thick concrete slab floor, on 2nd June 2015 for a duration of 189 minutes. 

The test was conducted at the request of Betec Cad Industries, at BRE Laboratories, Garston and 
employed procedures and criteria from BS 476: Part 20: 1987[1]. The pressure conditions within the 
furnace were maintained to give 20Pa at the level of the damper blades. 

As the damper was uninsulated, no thermocouples were attached to the damper casing or spigot. 
However, the approximate insulation performance of the damper was assessed using a roving 
thermocouple. 

For the criteria adopted, the damper achieved the following fire resistance: 

Integrity Insulation 

174 mins <5 mins 

The test was not conducted under the requirements of UKAS accreditation.  

The information presented in this report should not be used to demonstrate performance against any 
standard nor compliance with a regulatory requirement. This report covers a test which was conducted to 
a procedure which is not the subject of any British Standard specification, but the test utilised the general 
principles of fire resistance testing given in BS 476: Part 20: 1987[1]. 
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1 Objective 

An ad-hoc fire resistance test was carried out to the basic principles of BS 476: Part 20: 1987[1], at the 
request of Betec Cad Industries, to determine the performance of a horizontally mounted, galvanised 
steel Tunnel Ventilation Damper in a 200mm-thick aerated concrete floor. 

 

2 Test construction 

The test specimen comprised one multi-blade damper, nominally 1015mm-wide x 1215mm-high x 
500mm-deep. The damper was installed above an aperture (nominally 1000mm x 1200mm) created near 
the centre of a 3m x 2.5m x 0.2m floor. The floor surrounding the damper (and to which it was attached) 
was formed from aerated concrete blocks. The damper was fixed to the unexposed face of the floor with 
24 masonry screws (7.5mmx40mm, 6 per side) and four M10 studs (one per corner) which passed 
through the damper mounting flange. The M12 studs passed though the concrete floor and into the 
furnace, before being secured with a nut and washer on each side.  

The damper comprised six galvanised steel rotating blades, each blade nominally 185mm wide x 905mm 
long, contained within a galvanised steel frame. The blades were formed from a double skin of 2mm-thick 
galvanised steel, and included a thin stainless steel strip, protruding from each edge of the blade by 
approximately 6mm. Each blade was held together with 18 rivets, and was attached to an axle at each 
end. The third blade from the top of the damper was attached to a 24mm-diameter solid steel rod, which 
connected to the actuator. Further details of the damper are given in the drawings in the Figures section 
of this report, and are also kept on file. 

The actuator was an electrically triggered, pneumatically operated type, observed to be a “Hytork 131” 
actuator. A data sheet for the actuator is attached in the Figures section of this report. 

The damper and actuator are shown before and after the test in Photographs. 
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3 Test procedure 

3.1 General 

The test was conducted using the furnace heating conditions defined within ISO834-1[2], and employed 
appropriate procedures from BS 476: Part 20: 1987[1] on 2nd June 2015. 

The test was conducted using a 4m-long x 2.5m-wide x 2m-high furnace at BRE Laboratories, Garston 
and witnessed by Mr Sriram (representing the sponsor Betec Cad Industries). 

The ambient temperature at the start of the test was 17°C. 

3.2 Furnace control 

The furnace temperature was controlled by means of six bare-wire thermocouples, distributed evenly 
across the centre of the furnace (nominally 1000mm centres), arranged in two rows of three 
thermocouples (nominally 500mm spacing between rows and 100mm below the soffit of the concrete 
floor).  

The furnace was controlled so that the average temperature followed the time / temperature relationship 
specified within BS 476: Part 20: 1987[1]. The mean furnace temperature is plotted against time in 
Graphs, together with the specified temperature curve for comparison. 

The target furnace pressure, at a point 300mm below the soffit of the concrete slab, was 14Pa above the 
laboratory pressure. This produced a pressure equivalent to 20Pa above the laboratory pressure at the 
level of the damper blades. 

3.3 Actuation of steel damper 

As there was no thermal fuse supplied with the damper and actuator, the damper was manually triggered 
to close after 30 seconds of the start of the test. The complete procedure was as follows: 

• Prior to test start: Pneumatic system supplied with 3 bar pressure. Damper open. 
• 30 seconds into test: Actuator supplied with power. Damper closed. 
• 30 seconds – test end: Pressure supply removed. Power supply removed. Damper remained 

closed. 

3.4 Measurement of steel temperatures 

As the damper was un-insulated, no thermocouples were attached to the damper casing or spigot. 
However, the approximate insulation performance of the damper was assessed using a roving 
thermocouple in the following locations: 

1) Centre of galvanised steel casing (Side 1), approximately 100mm above the concrete floor. 
2) Centre of 3rd damper blade (referenced ‘c’ in Figure 1). 
3) Centre of ‘shelf’ (Side 3) surrounding damper blades. 
4) Centre of galvanised steel casing (Side 3), approximately 100mm above the concrete floor. 
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4 Results 

4.1 Observations 

The observations made during the test are given in Table 1 and are with reference to Figure 1. 

 
Figure 1:  Labelled diagram of damper for reference purposes. 

Time      

(mins:secs) 

Observations  

00:00 Test started. Damper open. 

00:30 Power supply connected, damper closed. 

Pressure supply disconnected, power supply disconnected, damper remains closed. 

05:30 Roving thermocouple measurements: 

Location 1: 120oC  
Location 2: 260oC 
Location 3: 95oC 

12:00 A vertical gap of approximately 10mm has formed between the outermost blades (a and f) 
and the damper edge. 6mm gap gauge can slide a distance of 250mm between blades 
but only enters 10mm due to metal lip. 

20:30 Spoiling of metal (white discolouration) surrounding the bolts fixing the damper to the 
concrete slab. 
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Time      

(mins:secs) 

Observations  

24:00 Roving thermocouple measurements: 

Location 1: 275oC  
Location 2: 440oC 
Location 3: 200oC 
Location 4: 225oC 
 
Expansion of gap at the outermost damper blades to 20mm. Separation of 15mm between 
blades a-b and blades b-c. 6mm gap gauge does not penetrate into the furnace. 

29:00 Charring to the tips of the damper blades. 

34:00 Roving thermocouple measurements: 

Location 1: 310oC  
Location 2: n/a – heat damage to thermocouple casing. 
Location 3: 225oC 
Location 4: 340oC 
 
Glowing steel between bolts on the damper casing near to the attachment to the concrete 
floor. 
Yellow discolouration at the tips of the damper blades. 

57:00 Roving thermocouple measurements: 

Location 1: n/a – heat damage to thermocouple casing.  
Location 2: n/a – heat damage to thermocouple casing. 
Location 3: 300oC 
Location 4: n/a – heat damage to thermocouple casing. 
 
Area of glowing steel extends approximately 60mm above the concrete slab. 5mm 
separation of the steel casing at the mid-point between rivets. Discolouration of the steel 
casing extends nominally 250mm above the concrete floor. 

88:00 6mm gap gauge penetrates 50mm underneath damper blade ‘a’ but does not penetrate 
into the furnace. 

120:00 Area of glowing steel now extends 100mm above the concrete slab. No significant change 
with regards to the damper blade separation. 

150:00 No significant visual change. 

174:00 Intensity of glowing steel has increased to a dark red colour. Delamination of steel 
beginning to occur. 

25mm gap gauge can be inserted between damper blade ‘a’ and the damper edge into the 
furnace. 6mm gap gauge can penetrate to the same depth along 75% (700mm) of the 
damper blades length. Failure of integrity. 
 
 

189:00 Test terminated. 

Table 1:  Observations. 
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5 Performance criteria 

The criteria for failure under integrity and insulation as specified in BS 476: Part 20: 1987[1] are given 
below.  In the absence of a specific test for damper systems, the same criteria were used except where 
stated. 

Integrity 
A failure of the test construction to maintain integrity shall be deemed to have occurred when collapse or 
sustained flaming on the unexposed face occurs or when one or other of the following conditions prevail: 
 

*Cotton pad when cracks, gaps or fissures allow flames or hot gases to cause flaming or 
glowing of a cotton fibre pad. 

Gap gauges when a 25mm-diameter gap gauge can penetrate through a gap into the furnace; 
or when a 6mm-diameter gap gauge can penetrate through a gap into the furnace 
and be moved in the gap for a distance of at least 150mm. 

Insulation 

Failure is deemed to have occurred when one of the following occurs: 

a)**when the mean unexposed face temperature increases by more than 140°C above its initial 
value;  

b) when the temperature recorded at any position on the unexposed face is in excess of 180°C 
above the initial mean unexposed face temperature; 

c) when integrity failure occurs 

 

* The cotton pad test was not considered applicable to a test of this nature. 

** The mean temperature rise was not considered applicable as no fixed thermocouples were applied to 
the sample. 
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6 Conclusion 

An ad-hoc fire resistance test was carried out, following the furnace heating conditions given in BS 476: 
Part 20: 1987[1], for a duration of 189 minutes, on a galvanised steel Tunnel Ventilation Damper, installed 
on the unexposed face of a concrete block floor, as described in this report.  

 
This report covers a test which was conducted to a procedure which is not the subject of any British 
Standard specification, but the test utilised the general principles of fire resistance testing given in BS 
476: Part 20: 1987. 

For the criteria adopted the damper achieved the following fire resistance (reported as the last completed 
minute before failure): 

Integrity Insulation 

174mins <5mins 

 

This report provides the constructional details, the test conditions and the results obtained when a 
specific element of construction was tested following the procedure specified in BS 476: Part 20: 1987. 
Any significant deviation with respect to size, constructional details, loads, stresses, edge or end 
conditions may invalidate the test results.  
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7 Limitations 

The test was not conducted under the requirements of UKAS accreditation.  

The information presented in this report should not be used to demonstrate performance against any 
standard nor compliance with a regulatory requirement. This report covers a test which was conducted to 
a procedure which is not the subject of any British Standard specification, but the test utilised the general 
principles of fire resistance testing given in BS 476: Part 20: 1987.  

The results only relate to the behaviour of the specimen 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. 

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.  
 
The specification and interpretation of fire test methods is the subject of on-going 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. The laboratory that 
issued the report 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.  
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10 Graph 

  

Graph 1: Mean furnace temperature versus time. ISO 834 standard heating curve included for comparison. 
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11 Photographs 

 

Photograph 1: Exposed face of the damper prior to test (open position). 
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Photograph 2: Exposed face of the damper prior to test (closed position). 

 

Photograph 3: Exposed face of the damper after test (closed position). 
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Photograph 4: Unexposed face of the damper prior to test (closed position). 

 

Photograph 5: Unexposed face of the damper after test (closed position). 
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Photograph 4: Unexposed face of the damper 180 minutes after the start of the test. 

 


