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This report, and the underlying work on which it is based, has been prepared and is submitted in
accordance with the contract with the client and is intended solely for use by the client.

FPA warrants that the report has been prepared with all reasonable skill and care. FPA will
accept liability for deficiencies in any report caused by its breach of contract or negligence.
Negligence shall be as defined as in Section 1(1) of the Unfair Contract Terms Act 1977. Except
in the case of death or personal injury arising from the negligence of FPA, liability of FPA for
breach of contract or negligence or otherwise in relation to the preparation of the report shall in
no case exceed the fee paid by the Client for the report. FPA shall in no circumstances be liable
for any other loss, charges, damages, indirect or consequential loss (including loss of profit) or
expenses of any kind. The Client acknowledges that all possible circumstances in which the
report may have some relevance cannot be foreseen at the time the report is prepared. The
Client also acknowledges that FPA would not be able to provide the Report for the agreed fee if
FPA were obliged to accept all far-reaching responsibilities.

The scope of any report produced by FPA shall be limited to matters specifically identified in the
Proposal or indicated in the report. Except where FPA has otherwise agreed in writing, FPA shall
not be liable for any reliance placed on a report by any person other than the Client or for any
reliance placed on a report which is not specified in or envisaged by the Proposal. FPA shall not
be liable for any loss caused by a report where such loss arises as a result of the provision to
FPA of false, misleading or incomplete information by the Client or as a result of the act or
omissions of any other person.

Any report shall only be valid and may only be relied upon for the period stated in the report. FPA
accepts no responsibility for the accuracy of information contained in the report after the stated
period of validity. Where so indicated by FPA any report is to be regarded as expressing the
opinion only of FPA and is not to be relied upon as being factually correct.
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1 Introduction

FPA were approached to undertake an ad-hoc fire test of a local fire extinguishing system for use
with a mobile cooking and extraction station.

The system tested was Rieber’'s ACS Air Cleaning System, ACS 1600 mobile cooking station used
with a twin electric fryer unit as shown in Figure 1. For the test programme, the system was
supplied, setup and operated by Stirling Fire Solutions Limited.

Installed in the cooking station was a prototype fire suppression system. The system used a
pressurised canister containing 2.75 US gallon of wet chemical extinguishing agent. When
activated the agent was discharged through and array of 4 spray nozzles. Two of the nozzles were
directed over cooking area and two of the nozzles discharged into the filter housing. Under normal
operating conditions the system is activated based on the response of an electronic linear heat
detection system. However, for the test programme it was operated manually after a two minute
delay (to exceed the LPS1223 protocol of 30 seconds and meet the UL300 protocol of 2 minutes)
to ensure that the fire represented a challenging test to the system.

Photographs of a nozzle are shown in Figure 2 and Figure 3.

pe_— . D,

Nozzles over cooking area

RHS filter

LHS filter unit

unit

Housing for
suppression
system

Figure 1 — Mobile cooking station with twin electric fryer
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A L
Figure 2 — Nozzle installed over the RHS of the Figure 3 — Nozzle installed above the LHS
cooking area filter unit
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2 Experimental assessment

Two tests were conducted on the on the cooking station. Test 1 with the fans of the extraction
system running and Test 2 with the fans of the extraction system switched off.

Prior to the test the system manufacturer disabled the thermostatic protection on the twin fryer
unit, to ensure the oil in the fryers would reach auto ignition temperature.

For each test, the twin fryer was filled with new cool vegetable oil. The fryer was switched on and
the oil was heated up until the oil in the fryers ignited. Following ignition, the time at which the
detection systems activated was noted. The suppression system was operated manually two
minutes after auto ignition of the oil.

2.1 Instrumentation and video

Six type-k mineral insulated thermocouples were used to monitor temperatures in the cooking
station. Details of thermocouple positions are shown below.

Two video cameras were used to film the tests. Key timings of events were determined from the
footage recorded.

Thermocouple ID | Location

TCH1 Temperature of oil in LHS fryer

TC2 Temperature of oil in RHS fryer

TC3 Temperature in the proximity of the detection system above LHS fryer
TC4 Temperature in the proximity of the detection system above RHS fryer
TC5 Temperature in LHS filter unit housing

TC6 Temperature in RHS filter unit housing

Figure 4 — Thermocouple locations
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3 Test results and observations
3.1 Test 1, fans operating

Over a period of 46 minutes the oil in the fryer gradually heated to a temperature of 364°C, at which
point the oil in the LHS fryer auto ignited. Following ignition, the power supply to the fryer was
isolated. The oil continued to burn for 2 minutes before the suppression system was activated.
During this period the flames did not spread to the oil well of the RHS fryer. Following suppression
activation, the flames were fully extinguished in under 2 seconds.

Table 1 — Test 1 sequence of events

00m 00s -- Fryer units tuned on and oil begins to heat

46m 00s Os Qil in LHS fryer ignited (oil temperature = 364°C)

-- Os - 10s Power supply to fryer isolated

-- 121s Suppression system activated manually

-- 123s < 2 second from activation of the suppression system,
flames extinguished

-- 124s Electronic detection system activated

-- 1255 — 135s Power supply to cooking station isolated and extraction
stopped

-- 176s Extinguisher exhausted
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Fire moments after ignition Fire shortly before activation of the suppression
system

Fire immediately after activating suppression | Cooking station post-test
system

Figure 5 — Test 1, video screen shots showing development of the fire
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Test 1 - fans operating
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Figure 6 — Test 1, temperature measurements in cooking station
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Figure 7 — Test 1, temperature measurements in cooking station (near time of ignition)
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Figure 8 — Test 1, Cooking station post-test
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3.2 Test 2, fans switched off

Over a period of 38 minutes the oil in the fryer gradually heated to a temperature of 368 “C, at
which point the oil in the LHS fryer auto ignited. The oil in the RHS fry was lit 30 seconds later by
applying a lit taper to the surface of the oil. The oil continued to burn for 2 minutes before the
suppression system was activated. Following activation suppression, the flames were fully
extinguished in under 2 seconds. The power supply to the fryer was isolated shortly after operation
of the suppression system.

Table 2 — Test 2 sequence of events

00m 0O0s -- Fryer units tuned on and oil begins to heat (oil temperature
60 °C)

38m 00s Os Oil in LHS fryer ignited (oil temperature = 368°C)

-- 30s Oil in RHS fryer ignited with lit taper

-- 53s Electronic detection system activated

-- 113s Fluorescent tube in canopy, bursts

-- 123s Suppression system activated manually

-- 123s - 125s < 2 second from activation of the suppression system,
flames extinguished

-- 126s - 135 Power supply to fryer isolated

-- 175 Extinguisher exhausted
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Fire when electronic detection system
activated

Fire shortly before activation of the suppression Immediately after activating suppression
system system

Figure 9 — Test 2, video screen shots showing development of the fire
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Test 2 - fans switched off
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Figure 10 — Test 2, temperature measurements in cooking station

Test 2 - fans switched off

3600

TC1-LHSoil
TC5 - LHS filter

2310 2370 2430

Time from startof the test (seconds)

TC2 - RHS oil

TC3 - LHS detection TCA4 - RHS detection

TC6 - RHS Filter = ====- Fire ignited = ====- Suppression system activated

Figure 11 — Test 2, temperature measurements in cooking station (near time of ignition)
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Figure 12 — Test 2, Cooking station post-test
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4 Summary

Two tests were conducted to evaluate the extinguishing performance of a prototype detection and
suppression system for use with a mobile cooking and extraction system. The tests were
conducted with Rieber’'s ACS 1600 mobile cooking station used with a twin electric fryer unit. The
suppression system has also been designed to be compatible with the ACS 1100 and ACS 1500
units which are small width versions of the cooking station.

For each test, oil in the fryer was heated until it auto ignited. The suppression system was manually
activated 2 minutes after ignition.

Test 1 was conducted with the cooking station fans operating. The system extinguished the fire in
the cooking area within 2 seconds of its operation.

Test 2 was conducted with the fans switched off. The system extinguished the fire in the cooking
area within 2 seconds of its operation.
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