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Analysis on the Temperature Characteristics of Sprinkler by External
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Abstract In this study, the effect on the sprinkler head operating temperature was experimentally
analyzed when the ceiling materials constituting the semi-closed compartment space were tempered
glass, steel plates, and sandwich panels. The heat flow rate was 10 kW/m? to 30 kW/m?% A reduced model
experimental device was created based on Proud scale analysis, and the thermal resistance, ceiling
surface temperature, temperature, and operation time around the sprinkler were measured for each of
ceiling material. The heat transfer relationship was analyzed based on these values. As a result, an
experimental constant was derived to predict the temperature around the sprinkler when the heat flux
was 10 kW/m? or higher and the surface temperature of the tempered glass, steel plate, and sandwich
panel was 100C or higher. If experimental data on more diverse building materials and finishing
environments are obtained, it is believed that the conditions under which a sprinkler can operate in

non-fire conditions can be predicted by the value of the heat flow velocity transmitted to the surface.
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Where, u denotes air velocity, # denotes operating
time, 75 7 and 7; denote operating temperature of
sprinkler head, initial temperature, and air temperature.
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Fig. 1. Time-temperature curve according to RTI
value of sprinkler head
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Fig. 2. Schematic diagram of heat flux supply
according to outdoor conditions of buildings
such as rack-type warehouses

RERE Y @0l A&HE A5E WF 2
27k 7o) o] ofsiA Q71R7t EAYsHA =i
52 W5 A Geonnin) BT AN Graan)l 27 B
g @] AngEeo] WA ot w=bA A4
ZJH WiF @ Aol gl A B AXHIH0 =4
o] ¢ATt 23& 1HsIYe W EAY == Fig. 3%
2ol EAYL & Urt. T Hxo] AXFYZH7E 2
5ol L5(7)2 68 TE 7Pgshd, wde vad &
GAH R, 17 K/ W) Eq. ()9} o] 78 5= glom,
A oAl A= 540l kA 7,7 68 T oldel
71 A% T2t Toou 183 BA(Grea)©ll R S
TAE =22 + Qe Zlo= wddEri2]

1 1

i)

Where, Ls denotes material thickness, & denotes

s

L
th :]{,‘_+ +

@

584

thermal conduction coefficient of the material, A
and A denote convective heat transfer coefficient

and radiant heat transfer coefficient, respectively
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Fig. 3. Thermal resistance circuit according to
external heat flux conditions
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Fig. 4. Schematic diagram and picture of
experiment.
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Table 1. Specification of Equipment

Component Specification

K-Type Wire, Range: -200 ~ 1,000C

Bolter Type, Range : 0 ~ 100 kW/m?,
VDC 0 ~ 5V

Voltage: 20mV to 100V, 1-5V F.S., Chnnels:
20ch, Accuracy: £0.1%

CCTV : DH-HAC-HFW1220SLN,
VCR : DAHUA DHI-XVR5108HS-4KL

18 kW, Halogen Type, 380 V 3phase

Thermo-couple

Heat Flux Meter

DAQ

CCTV+VCR

Heat Source
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Fig. 5. Calibration results of heat flux and

temperature.
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Fig. 6. Pictures of heat flux, ceiling materials
and structure.
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Fig. 7. Resistance heat in accordance with heat flux
for Glasss, Steel and Sandwich panel
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Where, a1 and b1 denote experimental constants,

=a; by X @y

Grear denotes heat flux.
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Where, a2 and b, denote experimental constants.
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Where, a3 and b3 denote experimental constants.
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Fig. 9. Characteristics of sprinkler temperature

according to outer surface temperature
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Table 2. Experiment constants for glass, steel and
sandwich panel

Material a; br az b2 a3 bs
glass 3.09 | -0.05 | 184.00 | -20.00 | 15.00 | 0.68
steel 6.3 |-0.100 | 609.00 | -82.00 | 15.00 | 0.24
Sa;::eifh 14.20 | -0.180 | 702.00 | -34.00 | 15.00 | 0.14
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