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A Study on Response Time Index for Sprinkler Head
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ABSTRACT

This study describes the engineering approach adopted to investigate sprinkler
head during the early stage of a fire when they are subjected to convective heating
and low gas velocities. Comparions are made between the parameters derived using
basic methods, ie. ramp test, for evaluating sprinkler parameters(time constant, respo-
nse time index) is illustrated. Evidence is presented that the propotion of heat loss
by conduction from a sprinkler element may very typically employed in the rate
of rise test. This fact alone may justfy the precautionary need to perform a limited
number of rate of rise tests to confirm a sprinklers capacity to function correctly
in reasonably unfavourable yet realistic conditions. The work is aimed primarily at

meeting the needs of sprinkler industry.
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Fig. 4 Rate of rise test results for slow, medium
and fast response sprinklers.
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Fig. 5 Suggested Categories of sprinkler response.
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List of Symbols

m . mass of element

¢ : specipic heat, usually kj/kg C
A ' area of element

T * temperature

t time

Nu © Nusselt number

Re : Reynold number

- function

 heay-transfer coefficient, usually W/m* €

. length

 thermal conductivity, usually W/m T

. gas velocity

. kinematic viscosity

> constant characteristic of the element geo-
metry

AT : temperature increase above the initial va-

e s s

lue
Teff : effective operation temperature of the spri-
nkler

Subscript

e . element g - gas 0 . initial
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