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ABSTRACT

In this study thermal characteristics of heat-responsive element considering conduction, convection and rate of change
of element using Response Time Index (RTI) applied to sensitivity test of sprinkler head at home and aborad are theoreti-
cdly investigated. Analytic solution of temperature distributions with radia direction and time is obtained form energy
transport equations, non-homogeneous 2th order partia differential equation, applying to constant wall temperature and
symmetric condition in order to analyze thermal characteristics of heat-responsive element for circular cylindrical geome-
try. Base on the results, the analytic method of this study is fundamental data to practical use for sensitivity test of sprin-
kler head and design of heat-responsive element.

Keywords : Heat-responsive element, Response time index, Sprinkler head, Senditivity test, Energy transport equation,
Wall temperature, Symmetric condition, Design method
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Figure 1. Therma phenomena of heat-responsive element.
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Table 1. Specification of Measurement®®

Input Values Case A Case B
Thermal Diffusivity, a 1.63mm%s | 2.00mm/s
- m=20 g, Radius=0.015 m,
Geometry Coefficients L ength=0.010 m
, . Ty=473K, Tp=293K,
Experiment Coefficients T=345K, U=1.0
RT1/Operation time 80 (- 9)"%/27.3 sec
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Figure 3. Temperature distributions for case A in Table 1.
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