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Executive Summary

This report describes the programme of laboratory research carried out during July 2006 by BRE Fire and
Security which was commissioned by the Crown Office and Procurator Fiscal Service (COPFS) in their
st
instructions to Building Research Establishment (BRE): Fire at Rosepark Care Home on 31 January
th
2004, dated 7 June 2006.
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Introduction

1

On 31st January 2004 a fire occurred in the Rosepark Care Home, Glasgow, which resulted in the deaths of
fourteen of the elderly residents.

2

This report describes the programme of laboratory research carried out during July 2006 by BRE Fire and
Security which was commissioned by the Crown Office and Procurator Fiscal Service (COPFS) in their
st
instructions to Building Research Establishment (BRE): Fire at Rosepark Care Home on 31 January
th
2004, dated 7 June 2006.

3

In March 2004, fire research contracts were placed by the Scottish Executive/ Scottish Building Standards
Agency (SE/SBSA) to BRE Fire and Security (previously FRS) through the ‘Fire Research Framework
Agreement’ awarded by the Office of the Deputy Prime Minister (ODPM, now Department of Communities,
Local Government and the Regions, DCLG). It was recognised by Scottish Officials that there is a duty to
learn from the Rosepark tragedy and help prevent similar tragedies in the future and that to do this it was
necessary to undertake research in order to better inform policy decisions in relation to the safe
management of residential care premises. It was deemed that the best way to do this was to use the
incident as the basis for research under controlled laboratory conditions and to use the results to focus on
potential improvements to fire safety measures in similar premises.

4

The research for SE/SBSA was carried out during the Summer 2004 and was overseen by a steering group
which included ODPM, HSE and COPFS; it is reported elsewhere (Ref. 1) and is quoted frequently here
since it underpins the current programme.
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Instructions

5

The instructions given to BRE by COPFS in their letter to BRE of 7th June 2006, were as follow:

6

“The original BRE report from October 2004 detailing the research work carried out in the summer of
2004 will be part of the evidence in the criminal proceedings against the home’s owners.

7

We would intend to call both of you [i.e. M Shipp and P Field] as witnesses at the trial.

8

In doing so we are seeking to use the evidence from the first reconstruction [i.e. the SE/SBSA Test 1 in
2004] to illustrate how the fire developed and spread. Comparisons between the aftermath of the actual fire
and the information obtained from the first reconstruction test appear to confirm that the first reconstruction
test is a close representation of the circumstances of the actual fire.
Ventilation system

9

10

In planning the first reconstruction test it was decided not to include a ventilation system in the test rig
although such a system was fitted to the home at the time of the fire. The main reason for not including a
ventilation system was that there were too many variables associated with the performance of the
ventilation system. It was not clear when the fan in the system ceased working, the actual flow rate when
the fan was in use was not known and the rate of flow and direction of flow through the ducts when the fan
was not working were not known.
However, from the evidence of the staff on duty on the night of the fire it seems that corridor 2 became
smoke logged approximately 8 or 9 minutes after the fire alarm first sounded. Witnesses spoke of seeing
smoke coming from the ceiling outside the door to the lift. There was a vent to the ventilation system at this
point. Subsequent examination of the ducting passing through corridor 3 showed soot staining in the
ducting. It may be deduced from this evidence that smoke passed through the ventilation system from the
area of the fire in corridor 4, through corridor 3 to corridor 2. Members of staff had used the lift and passed
through corridor 2 approximately 6 minutes after the fire alarm sounded and reported no smell of smoke nor
any visible sign of smoke. It appears that corridor 2 became smoke logged within the period of minutes
after the alarm sounded and 9 minutes after the alarm sounded. COPFS would welcome any opinion that
you would have – based on the information from the first test, the above information and your experience of
such matters generally - on how corridor 2 became smoke logged and any explanation you may have which
would explain the timescale. If a practical test involving a replica of the ventilation system would assist in
demonstrating how the smoke may have passed through the ventilation system then COPFS may be able
to instruct a suitable test.
1. The questions we would seek to answer by conducting tests involving the ventilation system are2. Could the smoke logging in corridor 2 have been caused by smoke passing through the ventilation
ducts?
3. Could smoke have passed through the ventilation duct into corridor 3?
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4. Would the volume of smoke passing through the ventilation system into corridor 3 have presented any
hazard to the safety of the residents in the bedrooms there?
5. Would a fire damper in the duct at the wall between corridors 3 and 4 have had any effect on the flow of
smoke through the corridor?
6. How long would it take before the fire damper would activate?
11

In answering these questions it would seem that questions 1 and 2 could be answered in part by
examination of the ducting and the corridors themselves, i.e. it is understood that there was soot staining in
the ventilation ducting and that there is no evidence that the fire door between corridors 2 and 3 was
breached in the period of up to 8 or 9 minutes after the fire when the staff found corridor 2 to be smoke
logged.

12

A practical test may confirm that the ducting was a viable route for the smoke and may give an indication of
the speed at which the smoke could pass through the system and the amount of smoke that could travel in
this manner.

13

In answering questions 3 & 4 it would appear that a practical test might be required.

14

In answering questions 5 & 6 it would appear that a practical test might be required.

15

Given the limited nature of the questions we are posing I would ask you to consider whether the above
matters could be addressed without the construction of a full scale rig? A limited rig consisting of a
cupboard with a replica of the ducting running from it through the equivalent length of corridor 3 to corridor
2 may be all that is required. Some division of the areas represented by corridors 2 and 3 may be required
and I wonder if this could be achieved by tarpaulin or some similar lightweight barrier? The actual ducting
include a part that vented to the outside via a fan. Even although any test would have to be carried out
without a fan I think it would be necessary to include a portion of ducting to replicate the ducting to the
exterior.

16

A test could be run to see to what extent smoke passed through the ventilation ducting. A second test could
be run to see what difference the presence of a fire damper would make.

17

I appreciate that it would be difficult to make direct time comparisons between these tests and the actual
incident as there was a fan in the system and we do not know when it ceased operating and to what extent
it influenced the flow of smoke.
Bedroom doors

18

In the first reconstruction the bedroom doors were positioned, as they were understood to be at the time of
the fire. This included some closed doors. In the third test the bedroom doors were replaced by 30 minute
fire doors with seals, which were closed. The initial tests did not include a test with “egg box” doors (as
fitted to Rosepark at the time of the fire) fitted to the bedrooms and kept closed.

19

A question we would seek to answer is –

20

7. What difference would it have made on the night of the actual fire if all the bedroom doors had been
shut?

21

Could this question be answered by analysing the data from the first and third tests? The first test involved
standard “egg box” doors and involved some closed bedroom doors and some data was collected from one
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closed room. The third test involved all the bedroom doors being closed. I understand that the reduction in
volume of the available oxygen caused by having the bedroom doors shut on the third test meant that the
fire itself was less intense and burned out before it encroached on the doors themselves. It was my
recollection from the time of this test that it was suggested that the result with standard doors would have
been similar – although the standard doors would not have had smoke seals.
22

In my last discussion with Martin [i.e. Martin Shipp] it was suggested that a standard “egg box” door could
be subjected to heat to test its performance and that information together with the data from the first and
third tests might be considered to enable you to express an opinion on what would have happened if the
standard bedroom doors had been closed on the night of the fire.

23

In these circumstances it would appear that the question 7 above could be answered without a full scale
test. I wonder if you could confirm your view on this.
Cupboard doors

24

The question relative to the cupboard doors is –

25

8. What difference would it have made if the cupboard doors had been closed at the time of the fire?

26

I understand that the previous cupboard tests did not include a test with standard “egg box” cupboard doors
(as fitted at Rosepark) closed. I note that there was a test with fire doors fitted and closed but without
aerosols and that in that test the fire developed sufficiently to cause the doors to open. I understand that
your opinion was that even if the “egg box” doors on the cupboard had been closed then it is likely that the
fire, with the assistance of the aerosols exploding, would have caused the doors to fail and the fire would
have spread to the corridor. On this basis are you able to answer question 8 without the need for a practical
test? If a practical test is required then I presume that this could be carried out in the same way as the
previous cupboard tests at your own premises?

27

There is a further question-

28

9. Would it have made a difference if the cupboard doors were closed and a fire damper had been fitted to
the ventilation duct?

29

Presumably this would depend on the actual layout of the ventilation system. If after the fire damper had
operated there was still a route by which the smoke could vent to the outside would this mean that the fire
damper would really have no effect in restricting the fires ability to continue burning? In the circumstances
there may be nothing to be gained by carrying out a practical test on this point. I wonder if you could
confirm.
Aerosol test

30

Crown Counsel is keen to be able to show the Jury what happens when an aerosol is subjected to heat.
Would it be possible to conduct a test where an aerosol was subjected to heat until it exploded or ignited? I
understand that aerosols can react differently to heat – explode violently or rupture allowing gas to escape
more slowly, etc – and accordingly it may be best to repeat this test with 2 or 3 aerosols. The tests should
be videoed for showing in court. Strathclyde Police can provide the equipment and manpower to video
record this and any other tests that require to be carried out.
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Time scale
31

As indicated previously we would need to have your final report on the above matters by the end of July.

32

Murdoch Mactaggart, Procurator Fiscal’s Office, Hamilton”
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3

Description of the project

3.1

Ventilation system

3.1.1

Objectives

The objectives of the examination of the ventilation system were to determine:
•

How did Corridor 2 became smoke logged?

•

What explanations are there which would explain the timescale?

Specific issues to be addressed were:
•

Could the smoke logging in Corridor 2 have been caused by smoke passing through the ventilation
ducts?

•

Could smoke have passed through the ventilation duct into Corridor 3?

•

Would the volume of smoke passing through the ventilation system into Corridor 3 have presented
any hazard to the safety of the residents in the bedrooms there?

•

Would a fire damper in the duct at the wall between Corridors 4 and 3 have had any effect on the
flow of smoke into the Corridors 3 or 2?

•

How long would it have taken before the fire damper would activate?

•

How fast would smoke pass through the system; how much smoke could travel in this manner?

35

BRE (M Shipp and P Field) agreed with COPFS that some these issues could be answered in part by
examination of the ducting and the corridors themselves. Of interest would be any soot staining in the
ventilation ducting from Corridor 3 (and Corridor 2).

36

Regarding whether the first tests in June 2004 (i.e. SE/SBSA tests) could be taken as an accurate
representation of what happened if there had been effective fire dampers in the ventilation system, it was
our view that most fire dampers of the type most likely to have been fitted in Rosepark (had any been fitted)
would operate on a “fusible link” (or similar release device), typically at a nominal operating (gas)
temperature of 72 Deg.C. Due to thermal inertia the device will usually operate at a higher gas temperature
than this, e.g. 100 Deg.C.
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37

The dynamics of the fire and the proximity of a damper (if fitted) to the duct from the cupboard meant that
(in our opinion, based on the SE/SBSA Test 1) a damper would have operated within (approximately) five
minutes of ignition. It follows that during these first few minutes, smoke could have passed through a duct
before the damper would have closed and this was not replicated in the SE/SBSA tests.

38

It was therefore our opinion that a practical test involving a replica of the ventilation system would assist in
demonstrating if and how the smoke may have passed through the ventilation system, how quickly, and the
effect of a damper when fitted.

39

Following discussions with COPFS, it was agreed that a full-size test rig (of the same scale as that
constructed for SE/SBSA) would not be appropriate for reasons of both time and cost. A more limited test
programme was therefore proposed and agreed with COPFS.
3.1.2

Test description

40

BRE would construct a rig consisting of a cupboard with a timber partition to separate the area of Corridor 4
from Corridor 3.

41

A replica of the ventilation ducting would be fitted, running from the cupboard along the equivalent length
from the cupboard to Corridors 3 and 2, and a part of Corridor 4, supported by timber or other structural
supports at appropriate height. Terminators into the corridors will be provided as located in Corridors 4, 3
and 2.

42

For some tests, a damper would be fitted in the duct, at the Corridor 4-3 location (i.e. above the fire door
location). For the tests where no damper was fitted, a fusible link would be provided, and a means to
determine when it operated.

43

For some tests, a vertical spur duct would be included to represent the length and height of the duct that
vented through the roof void, to the outside via a fan. A fan would be fitted, as far as possible equivalent to
that in Rosepark.
3.1.3

Instrumentation

44

Thermocouples would be located in the Cupboard, in Corridor 4 and in the duct.

45

A means of identifying when a fire damper would operate (were one fitted) would be placed within the duct
at the Corridor 4-3 location (i.e. the location in the duct which corresponded to the point at which the duct
passed through the wall between Corridor 4 and Corridor 3, above the fire door).

46

Tests would be video recorded (by Strathclyde Police).
3.1.4

Method

47

The cupboard would be set up with the contents (as determined by Strathclyde Police for the SE/SBSA
programme).

48

Data loggers and video recorders would be started and the contents of the cupboard ignited with a No. 7
crib (as used for the SE/SBSA programme).
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49

Observers would look for smoke appearing out of end of the duct into Corridor 2 (also Corridor 3). If
possible, they would note the time a damper would actuate.

3.1.5
50
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Limitations

It was noted that the restricted and simplified dynamics of this test would provide only a limited
representation of the actual incident, as follows:

50.1

There would be only a limited flow restriction from the ventilation duct into Corridor 4 since we would not
include the full run of ventilation duct in Corridor 4 and it was not possible to fully represent the effect this
duct would have had on flow rates. Consequently there would be potentially less flow of smoke into
Corridors 3 and 2.

50.2

Because the doors to the test rig would be partly open, there would be no back pressure from the build-up
of heat within the enclosed volume of the building. On the night of the Rosepark incident, being winter,
there were only a couple of windows open, and window trickle-vents. So in the actual incident, the build-up
of pressure within Corridor 4 would have helped drive smoke into Corridor 3. However, this limitation
should only be significant after the first few minutes.

50.3

There would be no limit on the air supply to cupboard. This would result in a more severe fire than was
actually the case, since in the Rosepark incident the fire was essentially limited by the air available in
Corridor 4 and the bedrooms off Corridor 4 with open doors.

50.4

For some tests there would be no fan provided. In the Rosepark incident the fan is likely to have extracted
smoke from the ventilation system during the first few minutes of the incident, and discharged the smoke
from the roof eaves vent. However, BRE understood that investigators believed that the fan cut out after a
few minutes (6 minutes) because its control switch was in the incident cupboard.
Consequently, the flow of smoke into Corridor 2 should overall be greater in quantity than in the incident,
with the actuation of the damper faster.
Test 1a

51

This test would examine the flow of smoke from the cupboard into Corridors 3 and 2. There would be no
damper fitted, or a spur duct or fan.
Test 1b

52

This test would be as 1a but include a fan in the duct, at “roof” level.
Test 1c

53

This test would be as 1a (or 1b) but include an actual damper in the duct, at Corridor 3-4 location
Test 1d

54

As 1a (or 1b or 1c) but the test would be terminated after a few minutes to examine the interior of the duct
in Corridor 3 for sooting.
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3.2

Bedroom doors

3.2.1

Objective

55

The objective of the examination of the bedroom doors was to determine what difference it would have
made on the night of the actual fire if all the bedroom doors had been shut.

56

Some information was available by analysing the data from the SE/SBSA Tests 1 and 3. The data from
the closed room in SE/SBSA Test 1 was considered by BRE to be of value, but the fire reached a severity
determined by the open-door air volume (i.e. the volume of air contained in Corridor 4 and in those rooms
off Corridor 4 which had their doors open). The fire was therefore more severe than if all doors had been
closed. However, the greater volume could have resulted in lower pressures driving the smoke. SE/SBSA
Test 3 involved all the bedroom doors being closed and the reduction in volume of the available oxygen
(caused by having the bedroom doors shut) did mean that the fire itself was less intense and burned out
before penetrating the fire doors.

57

It was our opinion that the result with standard doors would have been similar (subject to the effect of the
smoke seals) provided that the nearest (or indeed any) egg-box doors did not burn through (and thereby
allow more air to the fire) within the time prior to the fire dying from oxygen starvation.
3.2.2

Test description

58

A standard “egg box” door and a fire door would be subjected to a specified (“standard”) fire test method to
assess their relative performance.

59

Using the information obtained, together with the data from the SE/SBSA first and third tests, would enable
BRE to express a more informed opinion on what would have happened if the ordinary (i.e. non-fire
resisting) bedroom doors in Rosepark had been closed on the night of the fire.

60

A “routine” furnace fire-resistance test would be carried out for an appropriate duration. One each of the
two doors in question (i.e. egg-box door and half-hour fire resisting door) would be mounted in a wall and
subjected to a “standard” fire resistance test.

61

Since the egg-box door would be expected to burn through well in advance of the fire door, the furnace
exposure conditions would then be disrupted, and the test would be terminated. However the performance
of the fire resisting door should already be established and by putting the two doors next to each other their
relative performance would be evident.

62

Routine test instrumentation would be provided and a heat-flux meter would be mounted in the intermediate
wall (between the doors) to monitor exposure. The test would be video recorded by Strathclyde Police.

63

3.3

Cupboard doors

3.3.1

Objectives

The objectives of the examination of the bedroom doors were:
•

What difference would it have made if the cupboard doors had been closed at the time of the fire?
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•

Would it have made a difference if the cupboard doors were closed and a fire damper had been
fitted to the ventilation duct?

64

The previous cupboard tests (I.e. for SE/SBSA) did not include a test with standard “egg box” cupboard
doors (as fitted at Rosepark) closed.

65

A test (SE/SBSA Test B) had been carried out with fire doors fitted to the cupboard and closed, and with
aerosols, and the fire died out. (None of the aerosols exploded). Another test (Test D) had been carried out
with fire doors fitted and closed but without aerosols and with a ventilation opening; here the fire developed
sufficiently to cause the doors to open (and the temperatures within the cupboard were sufficiently high
that, had aerosols been present, they would almost certainly have exploded).

66

The SE/SBSA test programme showed that a fire in a cupboard with no ventilation would self-extinguish but
that a fire in a cupboard with fixed open ventilation would grow and involve the aerosol canisters. Our
opinion was that even if the “egg box” doors on the cupboard had been closed then it is likely that the fire,
due to the ventilation and with the assistance of the exploding aerosols, would have caused the doors to fail
and the fire would have spread to the corridor. Hence there was uncertainty relating to the potential effect
of a ventilation damper and its time to actuate.

67

The test would be carried out in the same way as the previous (SE/SBSA) cupboard tests at BRE Garston,
using a set-up similar to the ventilation tests (above).

68

The behaviour of the fire will depend (in part) on the fire performance of the ventilation system. If, after the
fire damper had operated, the duct was penetrated so that there was still a route by which the smoke could
vent to the outside, then this would mean that the fire damper would possibly have no effect in restricting
the fire’s ability to continue burning. In any case, the ventilation duct layout could mean that the effect of a
damper might be negligible.
3.3.2

Test description

69

The rig would be that used for the ventilation tests (above, Section 3.1). A ventilation duct would run from
the cupboard to the wall above the Corridor 4-3 door; at this location a temperature-operated damper
would be located (type to be typical of those used in this sort of application).

70

Thermocouples would be located in the cupboard, in the corridor, in the duct and on or near the damper.
The test would be video recorded by Strathclyde Police.

71

The cupboard doors would be closed immediately the fire was started.

72

The development of the fire and the time for the damper to operate (if at all) would be noted.

73

The interior of the cupboard would be monitored (by temperature) to determine whether the fire had selfextinguished (due to lack of air, or any other reason). If the fire continued to grow (or aerosols exploded),
as a result of which (or anyway) one or both of the doors opened, the test would be terminated.

74

The ventilation system would be fan driven, or not, as determined from the earlier tests.
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3.4

Aerosol tests

3.4.1

Objective

The objective of the aerosol tests was to provide a video (DVD) demonstrating the effect of fire on aerosol
canisters. These tests would be intended to show a Jury what would happen if an aerosol is subjected to
heat.
3.4.2

Method

76

The aerosol would be subjected to heat until its casing failed and it exploded or ignited (or not). The
demonstration would repeated with 2 or 3 aerosols.

77

The tests would be videoed for showing in court and we understood that Strathclyde Police would provide
the equipment and manpower to video record these demonstrations.

78

An aerosol canister would be secured over a flame (intended to be a No.7 crib standard fire source). The
“explosion” of the canister and its trajectory (if any) would be video recorded.

79

Other tests would be carried out as needed.
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4

General findings

80

The actual sequence of tests varied from that shown above. Test 1d above proved to be unnecessary and
was not conducted.

81

Tests were conducted as follows:
•

Test 1. Ventilation test, no damper, no fan.

•

Test 2. Ventilation test, with damper, no fan.

•

Test 3. Ventilation test, no damper, with fan.

•

Test 4. Cupboard with closed “egg box” doors.

•

Test 5. Aerosol demonstration tests (4 aerosols).

•

Test 6. Fire resistance test on fire-resisting door and “egg box” door.

82

The layout and schematics of the test rig used for Tests 1, 2, 3 and 4 are shown in Appendix A. The rig
and layout were based on the plans of Rosepark (Ref.3) See Figure 1. The basis of the corridor (rig) layout
is shown in Figure 2 and the ventilation (duct) system in Figure 3. The components and identification of
these systems are shown in Figures 5 and 6. Rig dimensions are shown in Figure 7 and ducting
dimensions and thermocouple locations in Figure 8. Cupboard dimensions are shown in Figure 9.

83

The Furnace test (Test 6) element layout and dimensions are shown in Appendix A Figure 10.

84

The materials that were placed in the cupboard as fire load were based as closely as possible on the list
given in Appendix B derived by Strathclyde Police and used for the SE/SBSA tests. Note that aerosols
were omitted from Tests 2 and 3 and additional paper substituted.

85

Results from all tests are given in Appendix C.

86

Still photographs before and after all tests were taken by Strathclyde Police. A selection are given in
Appendix D. All tests were video recorded by Strathclyde Police and BRE. Many of the findings here are
better illustrated by the video record.

87

Within normal experimental variation, all of the cupboard fires developed and grew in a consistent manner,
and were consistent with the results from the SE/SBSA programme. For comparison purposes, some
selected results from the SE/SBSA tests in 2004 are included in Appendix E.

88

In some tests the lower thermocouple has recorded temperatures that are higher than those recorded by
the upper thermocouple. The two thermocouples in the cupboard were located above the ignition source
(the No. 7 crib) and the lower thermocouple would have been closer to the initial fire while the upper
thermocouple would have been partly shielded.
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5

Ventilation system: Tests 1, 2 and 3

5.1

Test method

5.1.1

Construction

89

For these tests a rig was constructed consisting of a cupboard opening into a “corridor” which enclosed the
area of Corridor 4 up to Corridor 3. (see Appendix A, Figure 2). The top of the cupboard represented the
true ceiling (i.e. roof void floor); the top of the corridor represented the “false” ceiling within the corridor.

90

The cupboard and corridor were constructed of timber with plasterboard on their inner faces and on the
exterior faces armoured with plywood (to limit the effect of aerosol explosions). The inner surface of the rig
was clad with a single layer of plasterboard. This was increased to two layers around the area of the
cupboard to increase the fire resistance of the structure. The exterior faces consisted of 6.0 mm plywood
fixed to all areas that were vulnerable to direct impact from aerosol canisters. The layers of plywood were
doubled to 12 mm directly opposite the cupboard opening.

91

The cupboard was 1.87 m wide, 2.83 m high, and 8.2 m deep. It was fitted with shelves, as shown in
Appendix A, but no electrical box was fitted or upper cupboard shell.

92

The cupboard doors were each 30 minute fire resisting (FR) doors (Penrith Door Company FD30 firedoor
and frame) fitted in accordance with the installation instructions. The door panel was approximately 45 mm
thick and 198 mm high and 760 mm wide. They were fitted with bolts on the left-hand door and a latch on
the right-hand door.

93

The (Corridor 4) corridor was (internal dimensions) 8.66 m long, 2.0 m wide and 2.3 m high (to represent
the false ceiling).

94

A replica of the ventilation ducting was fitted, in the first instance running from the cupboard along the
equivalent length of Corridor 4 to Corridor 3, and along part of Corridor 2, supported by timber or other
structural supports at appropriate height. Terminators into the corridors were provided to represent those
located in Corridors 4, 3 and 2. See Appendix A, Figures 6 and 8. The terminators in Corridor 4 (Outlet 1
and Outlet 2) were left exposed so as to not penetrate the corridor ceiling. The end of the duct in Corridor 4
rd
(Outlet 1) was blocked with mineral wool over about 2/3 of its area, to represent the impedance of the rest
of the ducting (which was not provided). The outlets in Corridor 4 (Outlet 2) and Corridor 3 (Outlet 3) were
blocked with aluminium tape over half of their area to represent the impedance of the plastic terminators
fitted in Rosepark.

95

The ducting comprised 200 mm internal diameter aluminised flexible duct, connected as necessary by steel
connectors using jubilee clips or aluminised tape. The aluminium ducting was supplied in 5m lengths by R
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S Components (part 257-9160). Galvanised steel connectors, both T pieces and straight-through sections,
were supplied by JSB Emec Limited.
96

A door was located at Corridor 4/3 (Door B), with a weight to act as a self-closer. Another, free-swinging,
door was located at the other end of the Corridor (Door 1).

97

A fire damper, operated by a temperature-sensitive switch, was located within the duct above the Corridor
4/3 door. The fire damper was supplied by Ruskin Air Management Ltd (Actionair Products), South Street,
Whitstable, Kent CT5 3DU. The fire damper was model number FS 301, 200mm diameter, 8.2 kg,
operated by a (re-setable) thermal actuator set at 72 deg.C.

98

For Test 3 (and Test 4), a vertical spur duct was included to represent the length and height of the duct that
vented to the outside via a fan through the roof void. A fan was fitted to the spur duct. The fan was a Vent
Axia acp 200 12 b fan, controlled via a Variac to the required air flow rate.

99

To control the test, a deluge (open sprinkler) head was fitted into the top of the cupboard and operated by a
manual valve. A fire hose was also available.
5.1.2

Instrumentation

100

A total of eight thermocouples were located in the Cupboard, in Corridor 4 and in the duct. See Appendix A,
Figure 8.

101

A fire damper, operated by a temperature-sensitive switch, was located within the duct above the Corridor
4/3 door. For Tests 1 and 3 the damper blade was retained by a block of wood and fitted with a light bulb
connected to a switch to give an indication of its operation. (In practice, the operation of the damper was
identifiable in all tests by the noise it made).
5.1.3

102

Test procedure

In all tests, the following procedure was followed:
•

The cupboard was fitted out with goods (see Appendix B). The layout of goods into the cupboard was
carried out by Strathclyde Police.

•

The fire hose was laid out and other equipment made ready.

•

Observers examined the set-up. Photographs were taken.

•

Stills photography was carried out by Strathclyde Police.

•

A safety briefing was given to all attendees.

•

A 5 minute count-down was initiated. Video cameras were started, and the data logger started at -3
minutes.

•

The cupboard fire was started by the ignition of a No. 7 crib. The cupboard doors were set; left door
closed and bolted, right door set slightly ajar.

•

Observers then looked for the egress of smoke out of the various outlets, in particular the time that smoke
was seen from the outlet in Corridor 2. The time of actuation of the damper was recorded.
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•

Once the objectives of the test were achieved the test was terminated, using the deluge system fitted in
the cupboard, and the fire hose if needed.

•

Once the rig was cool, smoke had dissipated, and the rig deemed safe, observers were able to inspect
the remains, and further photographs taken.

•

Where necessary (i.e. after Tests 1, 2 and 3) the rig was refurbished.
5.1.4

103
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Photography and video recording

Tests were all photographed before and after, and video recorded during the test. All photography and
video recording was carried out by Strathclyde Police. BRE provided some supplementary video recording.
5.1.5

Ventilation system

104

Advice on the layout and flow rates of the ventilation system used in these tests was provided by Mr H
Brodie, Jacobs, at the request of COPFS. Mr Brodie advised BRE regarding the general shape of the
system fitted.

105

Mr Brodie notified BRE that he had estimated the extract volume flow rate, based on the extract from
Corridors 2, 3 and 4 of two air changes per hour (see Ref. 3), as 74 litres per second (l/sec). However, he
could not be certain that this value had actually been achieved in Rosepark since no measurements had
been possible. Consequently, for these tests, the fan was adjusted as closely to this value as possible, and
was measured as 69 l/sec.

106

On the advice of Mr Brodie, and with the agreement of other observers present, some of the outlets were
closed off to an agreed extent, to represent flow impedances from other ducting or terminators.

107

The ducting was secured onto the supporting frame so as to hang in gentle loops, in a similar manner to
that found at Rosepark.
5.1.6

Other assumptions

108

For those tests where the extract fan was used, this fan was operating prior to ignition and switched off 6
minutes after ignition. (As agreed by observers present for the tests based on the actual incident).

109

All doors were standard width doors. Most doors at Rosepark were wider, to accommodate wheel chairs.
In none of the tests in this programme was the difference in width considered by BRE to be significant.

110

For Tests 1, 2 and 3, cupboard doors were fire doors (see above). The cupboard doors at Rosepark were
“egg box” doors. Fire doors were used for these tests to minimise their effect on fire growth. Since the
doors were partially open any resulting differences in fire development are considered by BRE to be
insignificant.

111

All fires (except Test 6) were initiated with a standard No. 7 crib, as used for the SE/SBSA programme.
The development of the fires follow from this initial fire and all times refer to ignition of the crib. It is BRE’s
understanding that, at the time of writing, the actual initiating event at Rosepark has not yet been
established.
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5.2

Test 1

5.2.1

Test details

112

Original reference: Test 1a

113

Conditions: The ventilation system was as fitted, with no spur duct leading to a fan. The Corridor 4 door
(Door A) was set to be ajar, to limit the travel of any exploding aerosol canisters while ensuring sufficient air
for the fire. Door B was closed, on its self-closer. A block of wood was located in the damper opening so
that the damper would remain open.

114

For this test, the cupboard was fully fitted-out, with aerosol canisters. (See Appendix B).

115

Date of Test: Monday 10 July 2006. Location: BRE Garston, Burn Hall.

116

For safety, observers were required to witness this test from the Burn Hall observation rooms.

117

Those attending:

th

•

Dr Fred Ashmore - International Fire Investigators and Consultants Limited

•

Jill Cumming and Scott Cathro - Strathclyde Police

•

Stuart Mortimore - Burgoynes

•

Hamish Brodie – Jacobs

5.2.2

Observations

Time from ignition (Min:sec)

Observation

0:0

Ignition

2:19

Smoke seen from Corridor 4 outlet (Outlet 1)

2:46

Smoke filling Corridor 4

3:14

Cupboard well alight

3:36

Quantities of smoke from Corridor 2 outlet (Outlet 4)

3:58

Damper switch operates

4:06

Test terminated

4:20

Smoke from all outlets

Other observations
118

Little smoke was observed exiting from the Corridor 3 outlet (Outlet 3) during this test, but this may have
been a result of the orientation of the duct outlet.
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119

Observation of the interior surface of the ventilation ducting showed no evidence of soot/smoke deposits.
However, when a dry cloth was wiped across the inner surface, some slight evidence of sooting was
apparent.

120

The test was terminated once smoke was observed in Corridor 2, i.e. after about 4 minutes.

121

No aerosols exploded in this test.

122

The cupboard temperature rose to around 400 Deg.C. after around 3 minutes from ignition. This is fully
consistent (within normal experimental variation) with the cupboard temperatures in SE/SBSA Test 1 (See
Appendix E).

123

The damper switch operated at around 4 minutes. At this time the temperature in the duct (in its location)
was about 150 Deg.C.

5.3

Test 2

5.3.1

Test details

124

Original reference: Test 1c

125

Conditions: This test was conducted in an identical manner to Test 1 but included an operational damper in
the duct, at the Corridor 4-3 location.

126

Test 1 demonstrated that large quantities of smoke would be produced by the fire in the cupboard prior to
any aerosol exploding. Consequently, partly for safety and partly to assist observations in the laboratory,
for this test no aerosol canisters were included in the cupboard, but some additional paper was substituted.

127

Date of Test: Tuesday 11 July 2006. Location: BRE Garston, Burn Hall.

128

Observers were permitted to witness this test from within the Burn Hall test hall. Those attending:

th

•

Dr Jim F Lygate - International Fire Investigators and Consultants Limited

•

Jill Cumming and Scott Cathro - Strathclyde Police

•

Stuart Mortimore - Burgoynes

5.3.2

Observations

Time from ignition (Min:sec)

Observation

0:0

Ignition

2:14

Smoke from rear duct Corridor 4 (Outlet 1)

2:50

Smoke from front duct Corridor 4 (Outlet 2)

3:12

Smoke from Corridor 3 (Outlet 3) and Corridor 2
(Outlet 4)
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4:13

Damper closes

5:16

Wisps of smoke only from Corridor 2 (Outlet 4)

Other observations
129

The cupboard temperature rose to around 600 Deg.C. after around 3 minutes from ignition, dropping to 400
Deg.C. This is fully consistent (within normal experimental variation) with the cupboard temperatures in
SE/SBSA Test 1.

130

The damper operated at around 4 minutes. At this time the temperature in the duct (in its location) was
about 200 Deg.C.

131

Hot gases spread throughout the duct until the damper operated. After this time temperatures (and smoke)
in the ducting beyond the damper diminished (i.e. there was only the residual smoke in the duct).
Upstream (i.e. on the fire side) of the damper temperatures increased.

5.4

Test 3

5.4.1

Test details

132

Original reference: Test 1b

133

Conditions: This test was conducted in an identical manner to Test 1 but included a fan in the duct, at
“roof” level. For this test, and Test 4, a vertical spur duct was included to represent the length and height of
the duct that vented to the outside via a fan through the roof void. A block of wood was located in the
damper opening so that the damper would remain open.

134

The extract fan was fitted approximately 0.5m above the ceiling and set at a flow rate of 69 l/s. The fan was
operating prior to ignition and switched off 6 minutes after ignition.

135

For this test, no aerosol canisters were included in the cupboard, but some additional paper was
substituted.

136

Date of Test: Wednesday 12 July 2006. Location: BRE Garston, Burn Hall.

137

Observers were permitted to witness this test from within the Burn Hall test hall. Those attending:

th

•

Dr Fred Ashmore - International Fire Investigators and Consultants Limited

•

Jill Cumming and Scott Cathro - Strathclyde Police

•

Stuart Mortimore - Burgoynes
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Observations

Time from ignition (Min:sec)

Observation

0:0

Ignition

2:30

Smoke from fan

6:00

Fan switched off

6:30

Smoke from Corridor 4 outlet (Outlet 1)

6:47

Smoke from Corridor 3 (Outlet 3)

7:58

Damper switch operates, test terminated

Other observations
138

It was evident that, while the fan was operating, no smoke was able to travel through the ducting into
Corridor 3 (Outlet 3) or Corridor 2 (Outlet 3). However, smoke did flow away from the fan out into Corridor
4 (Outlet 1).

139

The cupboard temperature rose to around 400 Deg.C. after around 3.5 minutes from ignition, and over 900
Deg.C. after 8 minutes. These are fully consistent (within normal experimental variation) with the cupboard
temperatures in SE/SBSA Test 1 (where temperatures were around 350 Deg.C. after 3 minutes and 900
Deg.C. after 6 minutes, see Appendix E).

140

Hot gases were extracted by the fan until it was switched off, although some flowed back to Outlet 1. After
the fan was switched off hot gases spread throughout the duct.

141

The damper switch operated at around 8 minutes. At this time the temperature in the duct (in its location)
was about 200 Deg.C.
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6

Cupboard doors: Test 4

6.1

Test procedure

142

The rig for this test was that used for the ventilation tests (above). Other than the closing of the cupboard
doors (and the presence of aerosol canisters) this test was conducted in a similar manner to Test 3. It
included the temperature-actuated damper in the duct, at the Corridor 4-3 location, and the fan in the duct,
at “roof” level.

143

For this test the cupboard doors were “egg box” type ordinary doors; i.e. the central core was honeycomb
multicell paper. They were internal flush doors obtained from Magnet Ltd. It is BRE’s opinion that these
doors were fully equivalent to those at Rosepark with regards to construction and fire performance. The left
door was bolted on the outside, to assist fire fighting.

144

The extract fan remained at approximately 0.5m above the ceiling and set at a flow rate of 69 l/s. The fan
was operating prior to ignition and switched off 6 minutes after ignition.

145

Measurements carried out in the cupboard prior to ignition showed that the flow rate into the cupboard duct
from the cupboard (in the centre of the orifice) was 2m/s.

146

Thermocouples were located in the cupboard, in the corridor, in the duct and on the damper, as in the
previous tests.

147

A wired-glass window was located at low level in the corridor wall opposite the cupboard. The test was
video recorded from this location and from within the Burn Hall by Strathclyde Police.

148

The cupboard doors were closed and bolted (left) and latched (right) immediately the fire was started.

149

The development of the fire and the time for the damper to operate were noted.

150

The interior of the cupboard was monitored (by temperature) and observed by remote video to determine
whether the fire had self-extinguished (e.g. due to lack of air). If the fire continued to grow (or aerosols
exploded) such that the door(s) opened, the test would be terminated.

151

For this test, the cupboard was fully fitted-out, with 28 aerosol canisters.

152

To ensure adequate air for the fire, the free-swinging corridor door (Door A) was partly ajar, the self-closing
door (Door B) was fully open.

153

For this test, the Herts. Fire and Rescue Service were in attendance with a pump and crew.

6.2

Test details
th

154

Date of Test: Tuesday 18 July 2006. Location: BRE Garston, Burn Hall.

155

For safety, observers were required to witness this test from the Burn Hall observation rooms.
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Those attending:
•

Dr Fred Ashmore - International Fire Investigators and Consultants Limited

•

Jill Cumming and Scott Cathro - Strathclyde Police

•

Stuart Mortimore - Burgoynes

6.3

Observations

Time from ignition (Min:sec)

Observation

0:0

Ignition

1:15

Visible fire in cupboard

5:37

No smoke from ducting

6:00

Fan switched off

6:31

Smoke from fan

7:58

Smoke from Corridor 2 (Outlet 4)

8:44

Smoke still emitted from fan

9:46

Aerosol explodes

10:40

Damper operates

11:08

Explosion; flames from bottom corner of cupboard

11:46

Smoke from all ducts on Corridor 4 (Outlet 1 and
Outlet 2)

12:20

Flame bursts through cupboard door

14:12

Flames through cupboard door

15:05

Ditto

15:55

Cupboard door burning on outside

16:58

Door burned through

18.06

Test terminated; deluge deployed.

Other observations
157

Despite a number of aerosol cans rupturing, neither of the cupboard doors opened until late in the fire, after
the doors were largely destroyed by fire.

BRE Fire and Security Client report number 231094
Commercial in confidence

© BRE Certification Ltd 2006
Printed on environmentally friendly paper

26

Rosepark Fire tests for COPFS

158

All of the aerosol canisters were recovered from the remains. There were 14 unruptured cans and 14
ruptured cans.

159

Some of the aerosol canisters had “rocketed” forcefully; there were holes punched in the cupboard walls
and ceiling, although no aerosols penetrated through.

160

The lower cupboard temperature rose to around 600 Deg.C. after around 4.5 minutes from ignition, and the
higher cupboard temperature (and the corridor temperature) rose to over 800 Deg.C. after 17 minutes
(when the cupboard was fully involved in fire). This development is slower than in SE/SBSA Test 1 (see
Appendix E). The lower cupboard temperature dropped once the fan was switched off, probably as a result
of a change in the air (smoke) flow through the cupboard.

161

All hot gases were extracted by the fan until it was switched off, after which time hot gases spread through
the duct.

162

The damper operated at around 10.5 minutes. At this time the temperature in the duct (in its location) was
about 150 Deg.C.
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7

Aerosol test: Test 5

7.1

Method

163

For demonstration purposes, a selection of four aerosols were individually subjected to heat until they
exploded or the fire went out.

164

The tests were videoed by Strathclyde Police and BRE.

165

Tests took place in the project test corridor used for Tests 1 to 4. To provide pressure relief, Door A was
partially open, Door B (Corridor 4/3) was fully open. A vertical backing board (a door) was placed behind
the test item (in front of the cupboard) to provide a clean background to the side camera field of view.

166

Three video cameras were located as for Test 4;

167

•

at low level looking into the test corridor through a wired-glass window opposite the cupboard
(Strathclyde Police);

•

at low level within the corridor, near Door B, looking along the Corridor (BRE);

•

outside the rig, looking into the corridor through Door B (Strathclyde Police).

Each aerosol canister was loosely located over a No.7 crib standard fire source, either horizontally or
vertically, by use of a laboratory clamp (retort stand). Video recorders were started and the crib was
ignited. Video recording continued until the canister exploded, or was clearly not going to explode (e.g. if
the crib went out).

7.2

Test details
th

168

Date of Test: Tuesday 18 July 2006. Location: BRE Garston, Burn Hall.

169

Observers were required to witness this test from the safety of the Burn Hall observation rooms. Those
attending:

7.3

•

Jill Cumming and Scott Cathro - Strathclyde Police

•

Stuart Mortimore - Burgoynes

Observations

Test 5.1: “Natrel Plus” Antiperspirant Deodorant, 150 ml.
170

The canister was oriented vertically over the crib. After 2 minutes 18 seconds the aerosol can exploded
cleanly and was projected vertically, impacting the ceiling of the rig. The downwards jet of gas extinguished
the crib. The contents of the can did not ignite during this test i.e. there was no fireball.
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Test 5.2: Wella “Silvikrin” Natural hold hairspray, 200 ml.
171

The canister was oriented horizontally over the crib. After 1 minute 51 seconds the crib exploded with a
bright fireball and the canister was projected horizontally, impacting the backing board. The blast pressure
shifted the bottom of the centre of the side walls of the test corridor out by about 150mm on each side.
Test 5.3: Sainbury’s “Basics” Shave Foam, 250 ml.

172

The canister was oriented horizontally over the crib. After 2 minutes 11 seconds the crib started to ooze
shaving foam. This continued until 5 minutes 49 seconds, after which time the crib was extinguished by the
foam. There was no explosion.
Test 5.4: Wella “Silvikrin” Natural hold hairspray, 200 ml.

173

The canister was oriented horizontally over the crib. After 2 minutes 15 seconds the crib exploded with a
bright fireball and the canister was projected horizontally, impacting the backing board. A spray of hair
formula briefly burned on the backing board.
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8

Bedroom doors: Test 6

8.1

Test details
th

174

Date of Test: Thursday 27 July 2006. Location: BRE Garston, Furnace Laboratory.

175

Those attending:
•

8.2
176

David Thurley and Jill Cumming - Strathclyde Police

Objective

The objective of this test was to provide information which would assist BRE in taking a view on what
difference it would have made on the night of the actual fire if all the bedroom doors had been shut.

8.3

Method

177

An indicative fire resistance test was carried out for a duration of 7.5 min, on two doors mounted in a timber
and plasterboard wall. The furnace heating regime, appropriate procedures and criteria of BS 476 : Part
20/22 (Ref. 2) were utilised for the test. The test was not conducted under the requirements of UKAS
accreditation.

178

The test construction is shown in the attached drawings (see Appendix A Figure 10). The 30 minute fire
resisting (FR) door was a Penrith Door Company FD30 firedoor and frame and fitted in accordance with the
installation instructions. The door panel was approximately 45 mm thick and 198 mm high and 760 mm
wide. The door frame was fitted with an intumescent strip but no smoke seal. Approximate door gaps
were: sides and top 3 mm, bottom 12 mm.

179

The ordinary, non-FR, door was approximately 32 mm thick and 198 mm high by 760 mm wide.
Approximate door gaps were: sides and top 3mm, bottom 15mm. For this test the ordinary door was an
“egg box” type door; i.e. the central core was honeycomb multicell paper. It was an internal flush door
obtained from Magnet Ltd. It is BRE’s opinion that this door was fully equivalent to those at Rosepark with
regards to construction and fire performance.

180

Both doors were standard width doors. Bedroom doors at Rosepark were wider, to accommodate wheel
chairs. The difference in width is considered by BRE to be not significant.

181

The wall was fitted into the 3 m x 3 m test frame and comprised timber stud partition, 89 mm x 39 mm
timber, with 12.5 mm tapered edged plasterboard, on the “hot side” with taped and skimmed joints, 90 mm
Rockwool insulation between framing (as specified in Rosepark plans; Ref 3). The “cold” side was not
taped or skimmed. The gaps between the door frames and the wall and between the wall and the test
frame were sealed.
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182

Incident heat flux on the samples was measured at a single central location between the doors, at a height
of 1.5 m. No unexposed face temperature measurements were made.

8.4
183
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Observations

The following observations were made during the test. Unless otherwise stated they are of the unexposed
face.

Table 1 Observations
Time
(mins:s)

Observation

0:00

Test started

01:35

Smoke (or steam) emanating from top of test sample

02:00

Smoke emanating from top of Non-FR door.

02:54

Lots of smoke from Non-FR door edges.

04:25

Burst of flame from Non-FR door edges.

07:05

Flames from edges of Non-FR door, flames through door; integrity failure.

07:30

Test terminated.

184

The test specimen is shown in photographs taken by Strathclyde Police.

185

Integrity failure occurred after 7.05 min due to sustained flaming on the unexposed face.

186

The temperatures recorded by the control thermocouples in the furnace are plotted against time in
Appendix C.

187

Irradiance recorded at 1.5m vertical height in the centre of the test sample increased during the test to a
2
maximum of 38kW/m . It is plotted against time in Appendix C.
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Conclusions

188

The programme of laboratory research which was commissioned by the Crown Office and Procurator Fiscal
Service (COPFS) in their instructions to Building Research Establishment (BRE): Fire at Rosepark Care
st
th
Home on 31 January 2004, dated 7 June 2006, was carried out during July 2006 by BRE Fire and
Security.

189

The specific objectives of the programme have been achieved as described below.
Tests 1, 2 and 3

190

Specific issues to be addressed were:

191

Could the smoke logging in Corridor 2 have been caused by smoke passing through the ventilation ducts?

192

The tests have demonstrated that smoke is very likely to have travelled from the initial cupboard in Corridor
4 to Corridor 2 via the ventilation ducting. Depending upon the extraction rate of the fan, most of the smoke
would have travelled into Corridor 2 only after the ventilation system fan (in the roof) failed.

193

Could smoke have passed through the ventilation duct into Corridor 3?

194

Similarly, the tests have demonstrated that smoke is very likely to have travelled from the initial cupboard in
Corridor 4 to Corridor 3 via the ventilation ducting. Again, depending upon the extraction rate of the fan,
most of the smoke would have travelled into Corridor 3 only after the ventilation system fan (in the roof)
failed.

195

Would the volume of smoke passing through the ventilation system into Corridor 3 have presented any
hazard to the safety of the residents in the bedrooms there?

196

No quantified measurements were carried out. However, it is my opinion that the tests have indicated that
the volume of smoke that is likely to have travelled from the initial cupboard in Corridor 4 to Corridor 3 via
the ventilation ducting may not, by itself, have been hazardous, i.e. noting that fatalities occurred in rooms
off Corridor 3, the quantity of smoke that passed through the ventilation ducting was probably
supplemented by smoke that travelled by another or other routes, most probably via the Corridor 4/3 fire
door.

197

Would a fire damper in the duct at the wall between Corridors 3 and 4 have had any effect on the flow of
smoke through the corridor?

198

Test 2 has demonstrated that a fire damper located in the duct between Corridors 4 and 3 would, after a
few minutes from ignition, have significantly reduced the quantity of smoke that is likely to have travelled
from the initial cupboard in Corridor 4 to Corridors 3 and 2 via the ventilation ducting. Prior to activation of
the damper some smoke would have travelled into Corridor 2, probably in quantities sufficient to alarm
residents or staff, again depending upon the operation of the fan.
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199

How long would it take before the fire damper would activate?

200

In Test 1 the fire damper located in the duct between Corridors 4 and 3 operated after 3 minutes 58
seconds from ignition, in Test 2, in 4 minutes 13 seconds and in Test 3 after 7 minutes 58 seconds. In Test
4 the fire damper operated after 10 minutes 40 seconds minutes from ignition. In Tests 3 (and 4) the
extract fan was operating for the first 6 minutes, which would have reduced or prevented any spread of hot
gases towards the damper during this time.

201

How fast would smoke pass through the system; how much smoke could travel in this manner?

202

The tests have demonstrated that smoke is likely to have travelled from the initial cupboard in Corridor 4 to
Corridor 2 and Corridor 3 via the ventilation ducting within 3 or 4 minutes of ignition. If the fan had been
operating then this may have stopped smoke travelling into Corridor 2 and Corridor 3 and smoke would
only have travelled into Corridor 2 after the ventilation system fan (in the roof) failed.

203

In addition; what affect might a fire damper located in the duct between Corridors 3 and 2 (i.e. in the wall
above the fire-resisting self-closing door between Corridors 3 and 2) have made?

204

In Tests 1, 2, 3 and 4, the fire damper located in the duct between Corridors 4 and 3 operated when the
duct temperature was around 150 - 200 Deg.C. Temperatures in the duct near a fire damper located
between Corridors 3 and 2 did not reach these values in any of the tests.

205

The damper actuation temperature was 72 Deg.C., but, as is evident from the table below, there is thermal
inertia in the device (due to heat transfer and thermal mass) so that it does not operate immediately the gas
(smoke) temperature is at, or greater than, this value.
Test

Time to reach 72 Deg.C. (at
the location in the duct of the
damper). Minutes.

Time of damper
actuation. Min. Sec.

Temperature at
actuation. Deg.C.

1

2.5

3: 58

150

2

2.9

4: 13

200

3

6.4

7: 58

200

4

7

10: 40

150

206

In Test 1 the temperature in the location of a damper between Corridors 3 and 2 (had one been fitted)
exceeded 72 Deg.C. for a period of only 0.8 minutes (from 4.0 to 4.8 minutes from ignition), in Test 2; 0.4
minutes (from 4.0 to 4.4 minutes from ignition), and in Test 3; 1.7 minutes (from 8.0 to 9.7 minutes from
ignition). (In Test 4, 72 Deg.C. was never reached in this location).

207

The above table shows that there is, at best, a period of over a minute from the time the actuation
temperature is reached (i.e. 72 Deg.C.) to damper actuation. In practice this time would be longer since the
above table relates to a duct temperature that is increasing over time (to 150 – 200 Deg.C.). On this basis,
it is, in my opinion, very unlikely that a damper in the duct between Corridors 3 and 2 would have operated
in any of the tests.
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Test 4
208

The objectives of the examination of the cupboard doors were:
•

What difference would it have made if the cupboard doors had been closed at the time of the fire?

•

Would it have made a difference if the cupboard doors were closed and a fire damper had been
fitted to the ventilation duct?

209

Test 4 demonstrated that having the cupboard doors closed is very unlikely to have prevented the fire from
developing, since the flow of air through the ventilation duct, initially assisted by the fan, was sufficient to
allow the fire to grow to an extent that aerosol canisters were bursting.

210

In this test the doors were not blown open by the aerosol explosions; these explosions may have been
limited in force due to the lack of oxygen in the cupboard, but the severity of the fire was sufficient to burn
through the structure of the doors in a period of about 15 minutes.
Test 5

211

The objective of the aerosol tests was to provide a video (DVD) demonstrating the effect of fire on aerosol
canisters. Four tests were videoed, showing a range of outcomes.
Test 6

212

What difference would it have made on the night of the actual fire if all the bedroom doors had been shut?

213

Test 6 demonstrated that an “egg box” door can withstand the test conditions of a fire resistance test for a
period of only 7 minutes.

214

Temperatures in the furnace, and the time history of the fire development, are similar to those achieved in
Test 1 of the SE/SBSA (See Appendix E), i.e. reaching 800 Deg.C. in around 5 minutes. Similarly severe
conditions were achieved in Corridor 4 during SE/SBSA Test 1. In SE/SBSA Test 1 the fire began to
reduce in intensity after about 7 minutes (due to limited air supply).

215

In SE/SBSA Test 3 (where all bedroom doors were substituted by 30min fire doors, and closed), the air
supply to the fire was more limited than in SE/SBSA Test 1. However temperatures in Corridor 4 also
reached 800 Deg.C. (See Appendix E), although over a more extended time-scale. (The fire development
in SE/SBSA Test 3 was slower than in Test 1 due to normal experimental variation).

216

I note that during the actual incident there was little substantive damage to any of the bedroom doors (“egg
box” doors), except for that to Bedroom 11. Damage to most doors appears to have comprised burning
and/or delamination of the fire-facing veneer surface, with surface charring of some newly exposed door
surfaces. Damage to Bedroom Door 11 appears anomalous (since it was the only bedroom door that
burned through), but may be accounted for in part by the close proximity of a (combustible) wheelchair
which may have provided additional direct flame impingement.

217

Peak temperatures near to Room 11 (measured outside Room 15) were 800 Deg.C. (SE/SBSA Test 1) and
400 Deg.C. (SE/SBSA Test 3) (See Appendix E). Peak conditions in this location in the corridor (Corridor
4), had the non-fire resisting doors all been closed, are likely to have lain between these two values, i.e. not
as severe as Test 1 (since doors were closed) but more severe than Test 3 (since the doors would be
leakier than the FR doors used in Test 3).
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218

I note that photographic evidence (Ref. 4) appears to show that there was limited fire damage within Room
11, despite the door burning through. This indicates (to me) that the door is likely to have burned through
late in the fire.

219

Comparing the results of the current test with those of the earlier (SE/SBSA) test series, and taking account
of the performance of the doors in the actual incident, it is my opinion that it is likely that most, and probably
all, of the non-fire-resisting doors (had they all been closed) would have withstood the fire in the corridor for
a period sufficient for the fire to die back from lack of air, such that fire penetration into any of the bedrooms
is not likely to have occurred.

220

As well as directly holding back the fire, the closed doors would have provided some limited protection to
those within the bedrooms since there would inevitably have been less smoke ingress. But I note that in
the actual incident two residents in Corridor 4 (Rooms 10 and 11) died despite being behind closed doors,
in the case of Room 10 most probably due to smoke penetration through the cracks around the closed door
and the extended duration of exposure.

221

In addition, the lack of fire seals around the door edges allows any smoke generated within these cracks to
pass through the doorway and adds to the smoke that is entering the room from that within the corridor.

BRE Fire and Security Client report number 231094
Commercial in confidence

© BRE Certification Ltd 2006
Printed on environmentally friendly paper

35

10

Rosepark Fire tests for COPFS

References

1. M Shipp et al. Experimental research for Scottish Building Standards Agency following the fire at
st
the Rosepark Care Home, Glasgow, 31 January 2004. BRE Project report number 219132. 06
October 2004. Confidential.
2. BS 476: Fire tests on building materials and structures. Part 20 : 1987 Method for determination of
the fire resistance of elements of construction (general principles), Part 22 : 1987 Method for
determination of the fire resistance of non-loadbearing elements of construction.
3. Plans provided to BRE; Proposed alterations to nursing home at New Edinburgh Road, Viewpark,
for Mr & Mrs T. Balmer; Plans as proposed location plan, ref 901/04 – J, July 1993.
4. “Fatal fire Rosepark Care Home”. Proof photographs provided by Strathclyde Police.

BRE Fire and Security Client report number 231094
Commercial in confidence

© BRE Certification Ltd 2006
Printed on environmentally friendly paper

36

11

Rosepark Fire tests for COPFS

Acknowledgements and declaration

At BRE, thanks go to Phil Clarke, Dave Smit, Kelvin Annable, Mark Pearce, Dick Jones, Bill Sturt, Kevin
Fardell. Particular thanks go to Stephen Howard, who managed the experimental programme.
Thanks also go to the Station Officer Martin Dawe and the Hertfordshire Fire and Rescue Service crew who
attended Test 4.
The tests were variously observed by:
Dr Jim F Lygate and Dr Fred Ashmore - International Fire Investigators and Consultants Limited
David Thurley, Jill Cumming (all tests) and Scott Cathro - Strathclyde Police
Stuart Mortimore - Burgoynes
Hamish Brodie – Jacobs
Martin Shipp (all tests), Peter Field, Nigel Smithies, David Charters and David Purser - BRE
Other BRE support staff were in attendance at tests as necessary.
Other non-BRE observers at Test 1 were Paul White and Mike Backham, Ruskin Air Management Ltd, who
provided the damper at short notice.

I confirm that in so far as the facts stated in this draft Report are within my own knowledge I have made
clear which they are and I believe them to be true, and that the opinions I have expressed represent my
true and complete professional opinion.

BRE Fire and Security Client report number 231094
Commercial in confidence

© BRE Certification Ltd 2006
Printed on environmentally friendly paper

37

Rosepark Fire tests for COPFS

Appendix A – Layouts

Figures
Figure 1. Original plan of Rosepark
Figure 2. Test rig layout
Figure 3. Corridor 2, 3 and 4 ventilation system in Rosepark
Figure 4. Ventilation system represented in tests.
Figure 5. Rig schematic
Figure 6. Ducting schematic
Figure 7. Rig dimensions
Figure 8. Ducting dimensions and thermocouple locations
Figure 9. Cupboard dimensions
Figure 10. Furnace test (Test 6) dimensions
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Building plan

Figure 1. Original plan of Rosepark

Test rig plan
Door

Corridor
Door

Doors
Cupboard

Figure 2. Test rig layout
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Corridor 2, 3 and 4 ventilation system

Flexible duct
Flexible duct: extract spur
Terminal
Vertical duct
Fan

Figure 3. Corridor 2, 3 and 4 ventilation system in Rosepark

Ventilation system in tests

Flexible duct included in tests
Flexible duct spur (included in Tests 3 and 4)
Terminal
Vertical duct
Fan
Damper

Figure 4. Ventilation system represented in tests.
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Cupboard
Deluge
system
Corridor 4 (part
length)

Door
(Door A)

Low level
window
(Tests 4
and 5
only)

Self-closing door
(Door B)

Rig layout - Schematic only

Figure 5. Rig schematic

Cupboard
Corridor 4
outlet, with
baffle
(Outlet 1)

Corridor 4 (part
length)
Fan
Corridor 2
outlet
(Outlet 4)

Ventilation
Duct

Damper

Duct layout - Schematic only

Corridor 4
outlet
(Outlet 2)

Corridor 3
outlet
(Outlet 3)

Figure 6. Ducting schematic
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Figure 7. Rig dimensions (metres)

TC Cupboard lower – 0.66m from floor
TC Cupboard upper– 2.1m from floor
TC Duct Mid point
Fan
0.5m high

TC Duct 5

TC Duct 2

TC Duct 4
TC
Duct 3

Fan duct
3m long

2.1m
9m

6.25m

5.8m

Damper

TC Passage
(in corridor)

4.95m
4.2m

2.5m

1.6m

Figure 8. Ducting dimensions and
thermocouple locations
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Level 6
610mm

Level 5
330mm

Level 4

Cupboard dimensions

300mm

Level 3

Electrics
box

315mm

Level 2
1200mm

500mm

Level 1

Figure 9. Cupboard dimensions
Note: The “Electrics box” was not included in the cupboard for this programme.
The shell of the upper cupboard was not included; Level 5 and Level 6 shelves
were included.
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Fire resisting
door

Heat-flux meter
Non- fire
resisting door

Timber/
plasterboard
wall
“Cold side”

3m

1.5m

3m

Figure 10. Furnace test (Test 6) dimensions
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Appendix B – Cupboard contents

Cupboard contents used for Cupboard tests, Garston, July 2006.

CUPBOARD CONTENTS; information provided by
police

Contents of test cupboards

Shelf 1 (Floor)
Directly underneath consumer board on the left side of
the Cupboard was:
• Clairol foot spa in its Cardboard box
•

Some knitting wool and a number of knitting
needles(Amount of wool not established)
• 2 Plastic Buckets(We have samples) containing
at least one packet of blue plastic premium
polythene disposable aprons (100 per packet)
27ins by 46ins Supplied by Shermond Surgical
Supplies Peacehaven BN10 8JQ Ref No. For
Blue Aprons 2932) PS There may?? also have
been identical white aprons in the box however
this is not confirmed and if needed the above
details are the same for the white as for the blue
with the exception the ref No is 2903 .
• Remnants of a coat hanger
• 2 metal chamber pots
• An open Aerosol can Possibly 225 ml Insett
Hair spray.
• A piece of wood(Possibly having fallen from the
cupboard itself during fire)
• Burnt Debris
• Set of rubber garden quoits
On the right side of Shelf 1 (floor)
•
•
•
•
•
•

Burst Aerosol (Again thought to be Insett
Hairspray 225ml)
Another packet of the blue Aprons
Tubes of 25ml Colgate Toothpaste
3 Melted Happy shopper make Vitamin
2in 1 "Happy Shopper" Shampoo and
Conditioner"
Tin object with spring attached (Never sourced
possibly part of a burnt radio cassette from an
upper shelf ) but this has not been confirmed)
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•
•
•
•
•

Not included – cardboard
substituted
No needles
A quantity of mixed wool
Plastic crate
one packet of blue plastic premium
polythene disposable aprons (100
per packet) 27ins by 46ins (as
provided by Strathclyde Police)

•
•
•

1x coat hanger
not included
1x 200ml Silvikrin Hair Spray

•

not included

•
•

not included
Not included

•

1x 200ml Silvikrin Hair Spray

•
•
•
•

Another packet of the blue Aprons
1x Aquafresh 100ml toothpaste
not included
1x 1l Sainsbury’s Shampoo

•

not included
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•
•

•
•

2x 200ml Silvikrin Hair Spray
1x Electrical plug

•
•

not included
not included

Ultra safe Darts game contained in Cardboard
box.
"Down Memory lane Board Game"
Playing cards
Burnt papers (Appears to be cards and games)
A number (about 6 ) of burnt/melted audio
cassette tapes
Tube of "Huby" glue which had burst open.
"Blue Range" make Glue pen
Red and blue plastic Buckets (1 of each)
Selection of Crayons and felt tipped pens.
Plastic flowers
34 Postcards (Normal size)
Packet of body wipes
Unused tea light candle.

•

Cardboard box of games

•
•
•
•

Cardboard box of games
1x pack of cards
Cardboard
Audio cassettes

•
•
•
•
•
•
•
•
•

not included
not included
2x plastic crates
not included
Plastic flowers
30+ Postcards
Packet of body wipes
not included
not included

Book of Party games
Photograph album
Playing cards
Poster
Selection of photographs
Tin containing Dominoes
Selection of books mostly paperback but 1 hard
back
Jigsaw with Plastic pieces
Compendium of games.

•
•
•
•
•
•
•

Books
Books
Playing cards
not included
not included
Not included
Selection of books mostly
paperback but 1 hard back
Jigsaw with card pieces
A number of cardboard box of
games
not included
not included

2 Burst Aerosol cans(Identical to the ones above)
Electrical plug (Again possibly from the Radio
Cassette in shelf above -NOT PLUGGED IN TO
SOCKET)
• Burnt Binoculars
• Burnt debris.
Shelf 2 Left Hand Side (Games Shelf)
•
•
•
•
•

•
•
•
•
•
•
•
•
•
Shelf 2 Right Hand Side
•
•
•
•
•
•
•
•
•

• Bean Bags
• Small Sponge ball.
Shelf 3 Left Hand Side.

•
•
•
•

•
•

14 X 225ml cans of Insett Hairspray
4X 150ml of Sure Anti-Persperant deodorant.

•
•

•
•

2X 200ml Wella Silvikrin Hairspray
250ml red coloured container containing red
liquid (Unknown what this is container too badly
damaged)
*Electric hair tongs(badly burnt and NOT
PLUGGED IN)

•
•

14x 200ml Silvikrin Hair Spray
4x 150ml Sure Anti-Persperant
deodorant.
2x 200ml Silvikrin Hair Spray
not included

•

not included

•
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•

•

200ml Nail varnish remover

•

1x 200ml Silvikrin Hair Spray

Selection of boxed games such as Flying hats
and Bowls
Selection of Burnt Cardboard

•

Selection of boxed games

•

Selection of Cardboard

2 Bottles of Budweiser beer(Unopened)
Bottle of Bath foam
Another selection of games /dominoes contained
in cardboard boxes
Packet of fudge and chocolate
Burnt Radio cassette (Too damaged to identify
the make etc)
Ladies Tights Cards,

•
•
•

not included
1x 1l Sainsbury’s Bath foam
Selection of games

•
•

not included
Radio cassette

•

Songsheets Hymn sheets and various pieces of
paper
Selection of cardboard Bingo Cards.
Burnt Debris.

•

2x packets of ladies tights (3 in
packet)
Songsheets and various pieces of
paper
Cardboard Bingo Cards
not included

1 plastic Basket (Melted)
17 Tubes of toothpaste both Colgate 25ml and
Aquafresh 75 ml (Contained in plastic Baskets)
Burst Aerosol thought to be Hair spray again.
6X 400ml tins of Sabre Shaving foam

•
•

50 Ml bottle of Nail Varnish remover Burnt
electrical plug(NOT PLUGGED IN)
• Ruptured aerosol container (again thought to be
Insette Hair spray although too damaged to
confirm)
Right Hand Side
•
•
Shelf 4.
•
•
•
•
•
•
•
•
•
Shelf 5
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Tubs of Steradent active plus
toothbrushes
X 50gm tub of E45 cream
1X 245gm tin of Gillette Shaving foam
X Radox Bath bottles each 500ml
X 100ml Bottle calamine lotion (Contained in
plastic Basket)
X bottle of aftershave (Undamaged)
1 X Box of Kleenex Tissues (Contained in
Plastic Box)
X 150 ml bottle of Oil of Olay Cream.
X 100ml bottle of Oil of Olay Toner
1 Bootle of baby bath Oil (Unbroken)
X 400ml Nivea firming lotion
X Tub of Nivea Baby lotion
X 50 gm tub of Vicks Vapour Rub(Contained in
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•
•

•
•
•
•
•
•
•

1x plastic Basket
2x Colgate 50ml toothpaste and 9x
100ml Aquafresh Toothpaste
1x 200ml Silvikrin Hair Spray
4x 400ml Sainsbury’s Shaving
Foam
2x 200ml Gillette Shaving foam
4x Tubes of Steradent active plus
2x 3 toothbrushes
not included
1x 200ml Gillette Shaving foam
not included
1x 100ml Bottle calamine lotion

•
•

1x 100ml Nivea aftershave
1x Box of Kleenex Men’s Tissues

•
•
•
•
•
•

not included
1x 200ml bottle of Olay Toner
1x 300ml Sainsbury’s baby bath Oil
1x 400ml Nivea firming lotion
1x 250ml Johnson’s Baby lotion
1x 50 gm tub of Vicks Vapour Rub

•
•
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Plastic Box)
1 X 18 ml of Dentacream
1 X 250 ml Johnstons PHSA Body
lotion.(Contained in Plastic Box)
Shelf 5 Right Hand Side.
•
•

•
•
•
•

Plastic Box(melted)
2 packets of ladies tights (Contained in Plastic
Box)
Tub of Cotton buds(Contained in Plastic Box)
4X 400ml Sabre make shaving foam (2 of which
had melted together)

• 4 combs
• Melted lid
• Nail Brush
• Damaged tin of Insett hair Spray.
Shelf 6 Left Hand Side
•
•
•

23 X Cartons Radox Bath soaps (All burst open)
X 1 L "Happy Shopper" make Bath foam
X "Happy Shopper" make Vitamin 2 in 1
Shampoo and conditioner
Shelf 6 Right Hand Side
•
•

x burnt tubs if Diprobase cream,
X tub of Factor 25 Sultan Sun Cream

• Burnt Cards
Shelf 6 Middle
•

13 X 1 L Happy Shopper make 2 in 1 vitamin
Shampoo and Conditioner
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not included
1x 250 ml Johnsons Body lotion

•
•

•
•
•
•
•

1x Plastic crate
2x packets of ladies tights (3 in
packet)
1x Tub of Cotton buds
3x 400ml Sainsbury’s Shaving
Foam
1x 200ml Gillette Shaving foam
not included
not included
not included
1x 200ml Silvikrin Hair Spray

•
•
•

not included
not included
3x 1l Sainsbury’s Shampoo

•
•
•

not included
1x 75ml tube Factor 25 Sultan Sun
Cream
Cards

•

5x 1l Sainsbury’s Shampoo

•
•
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Appendix C - Results

Test 1

Rose Park Cupboard Test
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Test 2

Rose Park Cupboard test
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Test 3
Rose Park Cupboard test
Test 3
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Test 4
Rose Park Cupboard test
Test 4
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Test 6
Rose park Door test 27 July 2006
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Rose park Door test 27 July 2006
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Appendix D – Photographs

Photos provided by Strathclyde Police; a larger number of photographs are available from Strathclyde
Police.

Test rig (Corridor)
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Test rig (Corridor) and ducting

Test rig (Corridor) and ducting
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Ducting

Ducting on top of Corridor rig
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Damper (after operation) – Test 2
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Montage – Cupboard before Test 1
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Montage – Cupboard before Test 2
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Typical damage after a test (Test 2)
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Fire resistance test (Test 6): Sample before test (fire side)

Fire resistance test (Test 6): Sample during test (“cold” side)

BRE Fire and Security Client report number 231094
Commercial in confidence

© BRE Certification Ltd 2006
Printed on environmentally friendly paper

62

Rosepark Fire tests for COPFS

Appendix E – Selected results from SE/SBSA tests in 2004

Test 1: Fire Cupboard Thermocouple Stack
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Test 1: Corridor Thermocouple Stack Outside Room 8 (Plan 21)
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Test 3: Corridor Thermocouple Stack Outside Room 8 (Plan 21)
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Test 1: Corridor Thermocouple Stack Outside Room 15 (Plan 28)
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Test 3: Corridor Thermocouple Stack Outside Room 15 (Plan 28)
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