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SUMMARY

Some American data on the relationship between the rate of application

of water and the fire area and between the time taken to control the fire and

the fire area are reviewed. Comparison with published British data suggests

that in spite of different techniques and conditions, at this le~el of comparison,

the results are very similar. The rate of application of water is about four

times as great as in experimental fires, suggesting that the chief problems of

fire fighting are operational.

KEY WORDS: Extinguishing, Water,Fire, Size, Time.

Crown copyright

This report has not been publishrzd and

should bcz considczrczd as contidentio! cdvcnce

information. No rrzfl2rl2nccz should be rnad'2

to it in any publication without the written

consent of the Dirczctor of Firrz Rl2sczarch.

MINISTRY OF TECHNOLOGY ANp FIRE OFFICES' COMMITTEE

JOINT FIRE RESEARCH ORGANIZATION



F.R.Note No. 803
March 1970

THE USE OF WATER IN THE EXTINCTION OF zrass BY BRIGADES

by

R. Baldwin

Introduction

Water is the most commonly used agent for the extinction of fires because

it is both cheap and generally readily available. However, little data are

available on the:way in which it is used in relation to the size of the fire,

that is the ratejof application,and time necessary to control fires of a given

size. This paper reviews some American data which have been published recently

and compares them with other, British, data and with some experimental data.

American data

Illinois Institute of Technology Research Institute have recently1 published

details of a survey of 134 fires attended by the brigades. An attempt was made

to obtain a good cross-section of fire operations by choosing various types of

occupancy, sizes of city, types of construction and magnitudes of fire. The

reports submitted were prepared by two professional fire department chief officers

and a fire protection engineer, and included a relatively complete time history

of ,the fire from ignition (where possible to estimate) to control and then to

final extinction. Details are also given of the total quantity and rate of

application of water and the area destroyed by fire.

Information on the time taken and rate of water application necessary to

bring the fire under control are plotted in Figs. 1 and 2 as a function of the

area of the fire. These data are quite distinct from the time and water necessary

to finally extinguish the fire which will not be discussed here. A statistical

analysis shows that the rate of water application W lis, may be represented

by the equation.

W = 1.24 AO. 664

where A is the area of the fire in square metres.

The control time T (minutes) may be represented by
j'

~' T = 1.66 ,p.559

(1 )



There is, as would be expected, aonsiderable scatter about these lines,

which are plotted in Figs 1 and 2, w re~lection o~ the dif~iculties encountered

with di~ferent situations, and a measure also of the subjectiye element in

~ire fighting.

British Data
2Thomas hae published similar data drawn'~rom the experience o~ British

brigades. This sample of fires was b~ heavily in the direction of large

~ires (i.e. over 200 m2) and it was ~elt that it was unwise to extend any

conclusions below this range. The corresponding equations deduced ~om this

data were

J = 0.33 fA
where J is the number of jets at control time

and T = 3.3 r:
These equations are not the true regression lines, but within the scatter of the

data, they are not significantly di~ferent ~om the regression lines.

Discussion

Equations 3 and 4 are plotted in Figs 1 and 2. To obtain the rate o~ water

application it has been necessary to take a representative figure ~or the rate

o~.discharge o~ a jet. Here one jet has been assumed to discharge at a rate o~

10 lis although the exact amount is not important in the context o~ the data

on the graph. It can be seen that there is very good agreement between Thomas'

data and I.I.T.R.I. data: in ~act the index of A in equations 1 and 2.is·not

significantly ~if~erent ~rom 0.5 so that the American data could also be

repres.ented by a square root law. Thus it would appear that American and

British fire fighting techniques and experience lead to very similar results

at this level of. comparison. It would also appear that Thomas' equation can

be extended below 200 m2 since I.I.T.R.lo data extend to about 20 m2•

The total amount of water used Q is proportional to the product of W and

T so that

Thus the amount of water applied per unit area is given by

Q/Ao<AO. 2

and it appears that, as expected, the amount of water per unit area for control
. \

increases with the'~ire area, although the index of A, 0.2, is not significantly

different ~rom zero.

- 2 -



These data may also be compared with extinction of experimental fires l•
-,

These data have been summarised by I.I.T.R.r. and:.a.re plotted here in Fig.3. Once

again there is considerable scatter, but regression analysis yields

Compar:ii.ng this equation with EquatiQn11 we see that, perhaps fortuitously,

the index of A is approximately the same, but that the coefficient of A is reduced

by a factor of·between 3 and 4. Thus in real fires the rate of application of

water is between 3 and 4 times as great as that in experimental fires. This

:ii.ndicates that the chief problems confronting the fire fighter are operational, i.e.

getting the water on to the fire, suggesting that this aspect of fire fighting

would repay study.

Conclusions

1 • American data on fire department operations suggest that the rate of water

application W, and the time T, necessary to control a fire are given as a function

of the fire area by the equations:

for areas in excess of

W =

T =
220 m ,

1.24 AO. 664

1.66 AO. 559

although both may also be represented by a

,
!

square root law.

2. Comparison with similarr British data suggests that in spite of different

techniques and conditions, at this level of comparison, the results are very

similar.

3. The rate of application of water is about four times as great as in

experimental fires, suggesting that the chief problems of fire fighting are

operational.
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FIG. 1. CORRELATION OF WATER APPUCATION RATE AND FIRE AREA
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