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the number of fires tackled is of the same form as that observed in learning
and training in other fields.

I

February, 1959. . ' Fire Research'Station,
: Boreham Wood,
Herts,

© BRE Trust (UK) Permission is granted for persbnal noncommercial research use. Citation of the work is allowed and encouraged.



THE EXTINCIICN -OF FOOL FIRES BY WATER SFRAY
TESTS WITH HAND-CONTROLLED NOZZLES
by
D. J. Rasbash and G, W, V. Stark
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Introduction

The effect of the properties of water sprays Irom fixed nozzles ?n the
extinction of pool fires in the open air has been recorded elsewhere . 1),
The present note describes tests on the extinction of 8 ft dieameter pool
fires of oils with water spray applied by hand. The object of the tests
was to investigate whetler such fires could be readily extinguished by
hand application of spray, end to examine the effects of spray properties,
fuel properties and the experience of the operator upon the efficiency of
extinction,

Experimental

The tests were conducted on an open site with the nearest obatructions
(trees, buildings etc,) about 50 yards away. The pool fire consisted of a
layer of oil, floating on water, with an ullage of' 8 - 11 cm in a combustion
vessel 8 £t diameter and 6 in, deep constructed of 16 S.W,G, sheet steel,
The fire was started by priming the surface of the oil with a small amount
of petrol and igniting with a taper. The main programme of tests was made
with transformer oil, but a number of tests were made with other oilsto
examine the effect of fuel properties on extinction, FProperties of the
oils used and the amounts of priming petrol are given in Table 1, The
fire was allowed to burn for a specified time, the preburn time, before
applying water spray. The spray was applied to firesfrom one, or two,
nozzles on a 2 ft long extension pipe, % in, internal diameter with a
pressure geuge fitted close to the nozzle, connected to a 1 in, reinforced
rubber hose line, Some properties of the nozzles used are given in
Table 2, With the obJject of studying the effect of increasing experience,
one operator applied the water spray throughout the main programme.

The eff'ect of pressure was studied by comparing the performance of a
-single nozzle at cne pressure with that of two nozzles at a guarter of that
pressure, To investigate the effect of fuel depth and preburn time, depths
of oil of from 1 to 6 cm, and preburn times of from % to 5 minutes were ised,

After each extinction, the temperature af the surface layers of oil was
measured at tlhree positions, one of which was in the area in which the last
flames were present prior to extinction, :

Results

Preliminary testas, The ‘operator, who had had no previous experience of
extinguishing pool fires, was instructed on the way to deal with such fires,
and allowed to tackle four fires before starting the main programme of tests.
He wore light protective clothing, his face being mrotected by a transparent
plastic visor, ’

. B

The most successful method for extinguishing and controlling a fire,
which was used in the main programme of tests, was for the operator to
approach closely to the fire from the windward side, directing the spray
downward onto the rim of the vessel and that part of the fire ncarest dim, _
As the area of the fire extinguished ircareased, he edvanced to the edge of
the combustion vessel, moving the spray to tackle residual tongues and
pockets of fire, progressively reducing the angle between the spray and the
fuel swrface until all the fire was extinguished or control was lost, If
control was lost, the procedure was repeated until total extinction was
obtained or until a time of not less than one minute hed passed.

The progress of an extinction is shown in the Flate,
-



Main test programme, The results of tests with transformer oil, kerosine,
gas oil, turbine oil and heavy fuel oil are given in Table 3 - 7 respectively.
. The order of performence of the tests (test number, L) is included in the
Tables; missing numbers in this order reler to tests which failed to fulfil
test requirements, due to factors outside experimental control,
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Transformer oil tests. The extinction times, t, for tests with some of the

single nozzles in Table 3 have been plotted against the test number L in
Fig, 1, This figure shows an inverse relation between test number and
extinction time and also between flow rate, R, and extinction time,

The extinction times obtained with nozzles A and J were substantially .

constant after the 15th Test. Thereafter blocks of tests were performed to
examine the effect of pressure P {test 16-29), oil depth H (tests 30-39)
and preburn time Y (tests 40-65). S

The results of these tests on transformer oil fires indicated that

preburn time, drop size, and flow rate influenced extinction tim ? 3.11 a
sm:.la.r way to that ;ound for fixed sprey nozzles installations

Extinction time was not found to be significantly affected by variations

in pressure, or in depth of oil when this was greater than a value between

1 and 3 cm.

/

The tests on other fuels (Tables 4 - 7) were made over ranges of values

-of the above factors and the results were later used in a regression analysis,

Splash fires, It was observed that splash fires occurred more readily with

the lighter oils, kerosine and gas o0il, than with the heavier oils, and that
splash fires occm:'red mere readily both as the depth of the oil and as the
drop size of the spray increased.

-

Reignition and oil temperature. In all tests in Tables 4 - 7 and from test 37

on, in Table 3, a lighted taper was held 1 cm above the surface of the fuel
.within 5 seconds of extinction, In only one test (kercsine, Table 4, test 55)
did the o0il reignite, and in no test was the maximum measured temperature of
the surface oil after test above its fire point,

Discussgion

Comparison with fixed spray installation ' ~~*"

The relation below was derived for the extinction time of pool fires by

fixed nozzle installations spraying downwards, where the mechanism is the
cool:.ng of the fuel to its fire point.

tHmmuwunowniaeu

. t = 6900 Dyt A 175 ceeees (1)
Symbols

Mass median drop size, mm,

Constant,

Consecutive number of attempts to- ext:.ngu:l.sh fire,
Flow rate of spray to unit area of fire, gal ££~2 min -1

* Flow rate from nozzle, .gal/min,

Preburn time, min.

Difference betweeén ambient temperature and :f‘::.re point of oil, °G
Extinction time, seconds,

Su'bscm.ptg critical,

2 " limiting.



A regression analysis on the results in Tables 3 to 7 for depths of
oil greater than 2 cm gave the following rela.t:.on, the effect of pressure
on extinction time not being found s:.gm.f:l.cant

t = 1216000 pC+85 y0-39 R‘O’sale"1 67 033 (2

The ranges of the pa.rameters and the 95 per cent coniidence lmts
f their exponents were:-

3 - 90 secs,

0¢36 -~ 122 mm; «+ 038

0.5-50m:|.n +0-20
144 = 38.0 gal/m:l.n + 016

410 - 2089C; + 0.31

1 = 107; 10-35
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This relation accounted for 70 per cent of the total variance, The
' confidence limits given above show that the exponents of D and AT
in equations (1) and (2) are not significantly different, The expenent Y
is however much smeller in equation (2) than in equation (1); also the
“exponents of R and M are different,.the form of the terms differing
algso, The term L represents the ef.‘fect of learning, the "learning
factor", which will be discussed later, The similarity of the form of
equations (1) ‘and (2), coupled with the observation that in all but one
of the present tests the fuel did not ignite on application of a lighted
taper, support the conclusion that the mechanism of extinction is the
same in each case, the cooling of the fuel to its fire point predominating.

Effect of preburn time, Y

The lower value of Y in equation (2) than in equation (1) may be-
due to the different direction of attack, Spray applied dovmwards from
) fixed nozzle systems must first pass through the uprising flames before
- reaching the liquid to be cooled; these [lames are enlarged by upsurge
on the initial applicati?n of spray, the enlargement increasing with
increasing preburn time ) and thus lncreasing the difficulty, and
- reducing the quantity, of spray reaching the liquid swrface, This effect
would not greatly influence hand applied spray, which is directed at the
base of the f‘lames. Also downward applied spray is less effective in
cooling the rim of a combustion vessel than spray applied at an angle,
and tl(e temperature of the rim would also increase with increasing preburn
time 1!-) Both these effects would reduce the dependence on preburn time
of hand applied spray compared with that of dovnwerd spray fram f:l.xed
nogzles,

B Effect of flow rate, R, A comparison of the effect of {flow rate between
fixed and hand controlled nozzles may be made if R can be expressed as
the flow rate per unit ares of pool fire, M, In the present tests it
was observed that, in the process of extinction, much of the spray was
projected beyond the pool fire. Some spray was lost in this way because
of the shape and dimensions o the spray cloud, and some because the
operator applied the core of the spray cloud to the flames, which were
present only at the rim of the combustion vessel for much of the
extinetion period., The amount of spray lost in. vthn.s way increased as
flow. rate increased, and it was estimated that, ‘for spray nozzles of
flow rate 15 - 20 gal/m:m, about one-third of the total flow was lost
in this way, '




The equations (1) and (2) above for spray from a fixed installation and for
spray applied by hand may be directly compared if equation (2) is written:-

t = KDy030yn pgg1-75 7033 ceees (3)

in which X is a numerical constant and the exponents of D andAT have

been given the same values as in equation (1) (the values are not significantly
different in equations (1) and (2))}, A precise value cannot be assigned to
exponent n since the relation between the quantity of spray lost and the flow
rate of the nozzle is not known, For the value of n 1o have the same value

as in equation (2), the quantity of spray lost would need to increase with
increasing flow rate; its value would not be expected to differ {rom that in
equation %2) if the proportion of spray lost did not vary with the flow rate

of a nozzle, The value of the numerical constant K, (64,200 for n = 0:68),.
does not however vary greatly with variations of n,

Equations (1) and (3) thus allow the performance of the present operator
to be compared with that of a fixed installation, The present relation however
would not necessarily apply to .another operator, since the value of the
constant K, and the exponent of I in equation (3) might differ, The present
results suggest however that the extinction of a pool fire by a fixed installation
would be scmewhat faster than extinction by a hand nozzle deligering spray at the
same rate to the fire area, even if the operator were skilled,  and provided that
the flow rate was well above the limiting flow rate,

Limiting flow rate M;

It has been shown elsewhere (2) that the critical flow rate,
M, gal £t~2 min-1 (the flow rate below which extinction cannot take place) for
8 fixed spray installation and kerosine fires 4% in. and 12 in., diameter, is
given by:- :

M, = Q32 D cesese (&)
The form of equations (1) and (2) also suggests intuitively that nc would
vary inversely with A T, A limiting flow rate, Ml;mri.e. a flow rate at
which extinction can be achieved in a minute or so, has about twice the value

of Hc.

The results of the present tests suggest that the limiting nozzle flow
rate R,, used by a skilled operator, was about 19 gal/min with nozzle J
for kerosine fires (Table 4) and 1.4 gal/min with nozzle D for transformer oil
fires (Table 3). From these values it may be deduced that the _limiting flow
rate, M in the present series of tests is proportional to /A T and they
have been so plotted in Fig. 2. This curve may be used to estimate the limits
of effective use of a given spray nozzle, in the hands of the present operator,
for the extinction of a pool fire, z

Although equations (2) and (3) show the extinction times to be greater
for hand applied spray than for sprays from a fixed installation, Fig., 2
indicates that the values of M; obtained in the present work is less than
that of M; for pool fires and fixed spray installations, from equation (4).
. 5

®The operator was considered skilled when he had tackled 30 fires,



This difference may be related to differences in the way spray is applied
to the fire, For example, whereas spray from a fixed installation must
cover and be effective over the whole of the area of the pool fire during
extinction, spray from a hand nozzle is applied on part of the fire area
only, and when this has been extinguished is advenced to cover adjacent
burning areas of the pool, the part elready extinguished being shielded
from radiation by the spray projected over it, Extinction by hand spray
may thus possibly require less water than by a fixed installation under
critical conditions. It is however also possible that the smaller
critical flow rate for the larger pool fire is due to a scale effect,

the value of ME and hence decreasing as the area of the pool fire
increases, Somé evidence of siich an eff?ct was observed between tests
with 4% in, and 12 in, diameter fires : :

The curves in Fig. 3 show the relation between limiting flow rate
and drop size for different values of A T, obtained fram Fig 2,
extrapolated when necessary, FPFram these curves the value of
spray of a given drop size agalnst a pool of fire of a given 01% may be
found, The drop size of the s ay roduced by a nozzle may be estimated
from the data given elsewhere ). However, these curves apply strictly
to the present operator, and sznce also an operator with limited experience
would be expected to use spray less efficiently than a skilled operator the
values of llmltlng flow rate obtained from Fig, 3 should be at least
doubled to give an adequate safety factor, ‘

_ The curves in Pig. 3 do not of course apply when the drop size of the
spray is such that splash fires occur, Although the present and other work
has indicated that there is a limiting drop size, for a given condition of

‘application of spray to a fire, above which splash fires are stabilised,

further wark is necessary to determine the relation rigorously. Results
go far obtained suggest that it is inadvisable to use sprays with a drop
size greater than O*7 mm to extinguish fires of kerosine or gas oil.

The learnlggfprocess

The tests reported herein have shown how the performance of a given
operatar improved as he gained experience., The constant, and the exponent
of L in equation (2) may either or both be dependent on attributes of the
operator, and part at least of the 30 per cent residual variable unaccounted
for by equation (2) is likely to be due to veriations in his performance,

A similar improvement in performance of operators has already been observed
in trials on the extlnctlon of room fires by water sprays and Jets .

The effect of learning (L~0-33, equation (2§ ) is not unlike th€t foupd in
the experimental study of the learning process in other fields Oug

Most equations representing the learning process include a constent to
allow for the minimum times of an operation. Such a minimum time would be
expected in the present trials, since a finite time would be required for

& given spray to traverse the surface of a pool fire in the course of its
extinction, However such a minimum time was not included in arder to
simplify the derivation of equation (2), but observations suggested that,
under the majority of the conditions tested, the minimum time was about

2 or 3 seconds for transformer oil fires.,

Conclusions

(1) Pool fires of oils of fire points ahove 60°C (140°F) of large area
may be extinguished with comparative easelby a skilled operator using a
spray nozzle on a hand line, provided splash fires are not established,



Conclusions (contd,)

(2) Splash fires occur readily with the less viscid oils of low fire point,
The use of hand spray nozzles for the extinction of fires of oils with fire
points less than 66°C - 93°C (150°F - 200°") is not therefore recommended if
other means of extinction, such as fosm, are available, If sprays are used,
the drop-size should be less than O+7 mm, :

(3) There is a critical flow rate below which a gilven fire cannot be
extinguished by hand applied sprays.

(4) The relation between.the time for extinction, and spray and fuel
properties, indicates that the principal mechanism of extinction is the
cooling of the liquid to the fire point.

(5) The efficiency of an operator in extinguishing pool fires by hand
applied spray increases with the number of attempts made to extinguish such
fires, About 30 attempts by the present operatcar were necessary before a
consistent level of performence was achieved, and it is therefore concluded
that a similar degree of treining would be desirable for other operators.
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'TAELE 1

Properties of fuels

o . Distillation
. , : Priming
’Typé Flash point {Fire point trol
LT oc : oG First drop | 50 per cent f:’iﬂt )
oC (vol) ©C
| Kerogine 58 61 158 198. | Q.5 |
Gas o1l . 91 . 98 - | 190 270 Ae5 |
Transformsr. 167 180 ! 220 350 N
“oil" - ' -
Turbine oil 213 228 -210 369 3
Heavy fuel 149 207 N.D. N.D. “3
oil o E
TABLE 2 - :
Properties of sprays vy .
 Pressure = 100 1b/in? - |
SRR e Spray ‘ Cone" or Flow -rate | Estmated
Code Type pattern plate angle R drop size
- ° gal/min’ m -
A Ml td- Radial = 270 42 041
Impinging Jjet .
B | * o Cone = 90 29 . 0.5
¢ Single pair of jElliptic cone 2 80 0.9 . 0.3
" [impinging Jets - ' . -
D u . n it L. < 80 . 1.4 0.36 '
E 3" Fan Plate = 100, 2.8 - 0.7 '
F - |3/16" Fan n < 100 - 63 0-9
¢ | %" Pan " =5 100 11.2 1.0
H _ Swirl Cone P48 20.8 1.0
J - Swirl u 65 19.0 1.0

Note: ®All drop sizes referred to in this note

are masgs median drop ‘sizes.




PAHLR 3
Transfarmer oil fires

75 per cent of surface of pool fire,

Nozzle data Pool fire data Ambient conditions . Extinotion data
Control il tempsra
Pressure| Depth Preburn | Wind speed <
Type| No. 1 /in2 B om Y min £t/sec temperature) ::x:e - atteroCtest
9 A 1 100 3 1 N.D, N.D. 83
2 E 1 100 3 1 N.D, NJD. -
3 J 1 100 3 1 N.D, N.D. 98
N G 1 100 3 A 5-10 )5 87
5 H 1 100 3 1 N.D, 5 80
[ D 1 100 3 1. 5 15 -
7 F 1 100 3 1 N.D. 15 97
8 E 1 100 3 1 5 D40 -
9 J 1 100 - 3 1 N.D. 3 i
A 1 100 ] + 5 5=-10 90
E 1 100 - 5 1 W.D, 15 81
G 1 100 3. 1 5 <5 76
¥ 1 100 5 1 N.D. 5 77
) 1 100 3 1 H.D. 10-15 123
H 1 100 3 1 N.D, 5 61
A 2 25 3 1 N,D. 5 93
G 1 100 3 1 N.D, 10 56
J. 4 100 3 t N.D. 10 68
F 1 100 3 1 K.D. 10 9
H 1 100 3 -1 5 12 50
H 2 25 3 1 5 10 70
P 2 25 3 4 5 10 72
G 2 25 3 1 5 10 56
B 2 25 3 1 5 12 99
E 1 100 3 1 5 11 87
D 1 100 3 4 5 20 94
- J 2 25 3 4 5. 5 82
¢ 1 100 3 1 - W, D, 40 -
A 1. 100 -3 1 N,D. P 90
J 1 100 6 1 5 5 Sk
J 1 100 6 1 N.D, 8 58
J 1 100 1 1 5 8 61
J 1 100 3 1 510 7 &9’
J 1 100 6 1 N.D, 5 10.7 55
J 1 100 3 1 N.D. 5 11,0 55
J 1 100 1 1 N.D, & 8.4 N
J 1 - 100 1 1 N. D, 5 9.5 67
J 1 100 6 1 N.D. 5 13.3 49
A 1 100 3 - 5 N,D. KR.D. 10,2 93
J 1, 100 z 5 N.D. 7 15.4 - 57
J 1 100 3 3 N.D, 7 43,0 49
J 1 100 3 5 5 7 17,0 57
J T 80 3 3 5 10-12 14,2 59
D 1 100 3 3 2-5 8 58 150
A 1 100 3 3 -2 P. 6.4 110
J 1 100 3 1 N, D, 5 10,0 65
A 1 100 3 1 0-2 . 3 8.0 91
D 1 100 3 5 3-5 10-20 T 22,2 150
D 1 100 3 1 2-3 10-20 21.5 145.
B 1 100 2 1 5=10 P 304 110
B 1 100 2 3 5-10 P 4,5 85 J
SYMBOLS AND ABBREVIATIONS
Tables 3 ~ 7
e = Nozzle on boom, 6 £t long,
x = Severe splash fire,
N.C. = Kot controlled,
N.D. = Not determined,
N.E. = Not extinguished in less than 1 minute,
P. = Immediate progressive control and extinction,
Note: Control time = <time taken to remove flame “rom




TABLE 4

Kerosine fires

-

Nozzle data  [Pool fire data |[Ambient conditions|Extinction data
Test g B —
No, g , &;
Pressure Preburn | Egtimated | Air | Control|Ext'n .
Type|No, 1b/in2 ge I;:,h time wind speed |temp.| time |time gie’ Z?’
. Y min, ft/sec o¢ | sec sec og
46| J | 1 100 1. | 1,0 ‘5 23 1 25 81,0 | 32
471 A | 1 100 1.4 | 1.0 5 21 8 82,0 | 44
8| D |1 100 1.4 1.0 5 .20 |N,C. N.E, -
49| A t .| 100. 1.4 1.0 5 19 7 59.4 | 49
L5010 100 1.4 | 1.0 5 19 7 60.0 | 38"
511 J 2 100 1.3 1,0 5-10 17 | 4~5 16,0 | 43
52{ J | 2 | 100 3.1 1.0 5-10 20 - | 5-6 90,0%| 30 -
"5y A |2 | 100 |30 |05 5-10 2 |3 19,0 | 41,
551 AL)T20) 71000 ] 2,9 1.0 5=-10 2Lk 49.3 | 50
56 A | 2| 100 2,9 | 3.0 5 2l 5 65.0 | 57,
80| B | 1 100 | 1.1 1,0 15 17 | <7 40,0 | 35
81| B | 1 100 3.2 | 3.0 15-20 . .| 18| 5 60,0 | 437
82| B_| 1 100 3.0 | 1.0 15-20 17 | <7 31,2 | 45
831 A91 1 ] 100 |1.0 |10 45-20 17 7 54,6 | 45 -
1 8| A.l.2 | 25 -1 1.0 1.0 15-20 171 12~  |N B -fsana-
86| A | 1 200 1,0 | 1.0 1-2 13 17 30,0 | 40,
88| A | 2| 50 0.65 | 1.0 5-10 15 & 28,0 "2,
TAELE 5 :
Gas o0il fires .
- Nozzle data  |Pool fire data |Ambient conditionJ.Extinctioﬁ data,
Test : ' o T
No, Y (LS RV - T .
Preburm| Etimat Air | G oL
-|Preburn | Estimated ir [ Control|Ext 'n| temp.
-...| Type| No, Pr}_g;g:? ge f:’lh time [‘wind speed |temp,| time |time |.after
| _ Yamin, | ft/sec oC | sec [sec |test.
o e ‘ oc
66 .3 | 1 | 100 1.0 | 1.0 1-3 20| 5 - |20,0 [%“501
67 | A0 1001 1,0 | 1,0 "1=3 | 18- 5. |36.4.|.69p,
68| D | 1| t0 [10 |10 R 47 |N.C.  |N.E, -7
63 |1 100 3.0 | 3,0 5-10 15 | 5 40,0 | 42:
701 J 1 100 3.0 [0,5 .5-10 16 (- .5 10,2 | 36
71| A 1 100 3.0 0.5 5=10 16" 6 21,1 |62 .
72|14 |1 | 100 3.0 |3.0° 5-10 16 5 29.4 |85
7304A |1 100 2,3 | 1.0 5-10 15 5 23,2 P80
| TG00 2005 1.0 5-10 1| 57 25,8+50.
75| A 1 100 1.75 | 1,0 5-10 .| & 12,0 |N.D.
77|14 | 2 25 1.4 | 1,0 10-15 17 5. '|32,0 | 58
7B |B |1 100 1,3 1.0 10-15 17 | <5 12,6 | 80
79 .B |1 100 1.0 |o.5 - - 10-15, 18 | .p 4,0 | 45
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- TAELE 6

‘ Purbine. oil. fires

{

. Nozzle data Pool fire data [Ambiept conditions| Extinction data
-] Pest o . : e s
"' No. A
: . ; 011
\ Preburn | Bstimated | Air |Control| Ext'n|temp.
" [ype|No, |Fressupe| Depth| 'yine | wing speed |temp, | time |time |after
' 1b/in Een |y pin, ft/sec oC | se¢ sec [test
so|lg { 1] 100 3,0 5 15 15 8 [18.8 | 84
911J | 1| 100 1.8 3 .15 15 5 12,0 | 69 .
921(J | 1 100 1.4 1 5-10 15 3 10,0 | 64
93D | 1| 100 |08 | 1 - . 5-10. | 15 5. [15.2 | 90
N Heavy fuel oil fires
T Nozzle data _Tool fire date |Ambient conditions| Extinction data’’
Te‘%t— ' . ) - . . ,““-ﬁmv
No. « o ’ e 022
- Preburn| Estimated Air |Control] Ext'n|temp.
e Ly PE | NO, %;72;12'? gec’:l h | time | wird. speed |temp.| time | time |aften
~ = - Y min, ft/sec oC | sec | sec tes
10008 -] 1 | 100 3,0 | 1,0 15 13| P -] & |98
10103 | 1+ 100 3.0 | 1.0 10-15 9 |..p. 7---}-88~-
-102/A- [ 1 | 100 2.6 1.0 1-3" - 121 P 3-4 .92
103D | 1 | 100 2.8 1,0 1-3 12| 5 |16 | 80"
0a |1 [100- | 2.9 5.0 - 0-2 12 | P 6 [151F
~105(.J- . 1 100 . 3.5. | 5,0 0-1 12 5" .5 [1557F
106D | 1 100 3.1 5.0 0-2 12 | 15 26 [162°
.107/D |1 | 100 | 3,0 3.0 . 123 12 { 10 PO,6 [150
108/F | 1 | 160 . [S2,0 1,0 0-2 15 | 3 " (7,27 |159°
109|4 | 1.] 100 [x2,0 1,0 :0m2 15 | P w5 124 ¢
"110|D | 1 | 100 <2,0 | 1,0 0=-2 15 . 7 10,0 1148
1B | 17 100 <2.0 3.0 0-2 15 | P |32 104
i.' | T
5
j
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A =nozzle A
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o- + D
x= + E
- - F
.- G
o= J

R =14-2 gal/min

R=1-4 » °*
R-2-8 «
R=6-3 . «
R=1I-2 + =
R=19-0 +

An arrow above a symbol indicates that the
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i. FIRE BEFORE APPLYING ii. FIRST STAGE: EXTINCTION
WATER SPRAY AT NEARSIDE OF RIM

. iii. FIRE UNDER CONTROL. iv. FIRE JUST BEFORE EXTINC-
EXTINCTION OF FLAMES TION
AT RIM
PLATE

EXTINCTION OF HEAVY FUEL OIL FIRE BY HAND SPRAY
NOZZLE D, TEST N°.110

2542091/t 344 1304/59¢L





