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Abstract

In this study, a study on how to use a fire hydrant as a heat wave reduction facility through hydraulic analysis of the water supply pipe
network was conducted. Assuming that the fire hydrant installation point is open for heat wave reduction, the water pressure at each point
was derived. And the reduction rate of the temperature according to the hydrant watering was compared with the watering area according
to the operation of the watering truck. The watering area according to the opening of the fire hydrant was calculated by deriving the
pressure value at the node where the fire hydrant was installed through hydraulic analysis of the water pipe network, and then using the
watering radius relational expression according to the pressure value. As a result of applying the proposed methodology to two real city
areas, the temperature reduction effect of the watering method by a fire hydrant can be derived lower than the watering method by a
watering truck according to the difference in the absolute watering area. However, unlike a watering truck, a fire hydrant does not have
a relative restriction on the amount of water supply and is expected to allows continuous divided spraying of the same area.

Keywords: Heat wave, Fire hydrant, Watering area, Watering truck, Water supply network, Hydraulic analysis
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Table 1. Criteria for determining of the heat wave warning (KMA, 2021)

Categories Judging criteria
When the daily maximum temperature of 33°C or higher is expected to last for 2 days or more
Heat wave [Criteria for announcement 'of special alerts based on wind chill factor*]
advisory In case of any of the following due to a heat wave .
(® When the maximum daily wind chill factor of 33°C or higher is expected to last for more than 2 days
@ When serious damage is expected due to sudden rise in wind chill factor or prolonged heatwave
When the daily maximum temperature of 35°C or higher is expected to last for more than 2 days
Heat wave [Criteria for announcement .of special alerts based on wind chill factor*]
warning In case of any of the following due to a heat wave .
(D When the daily maximum wind chill factor of 35°C or higher is expected to last for more than 2 days
@ When serious damage is expected in a wide area due to a sudden rise in wind chill factor or prolonged heatwave

* Experimental operation of heat wave warning based on wind chill factor (May 15, 2020)
* wind chill factor: A temperature that quantitatively expresses the heat or cold that a person feels by adding the effects of humidity and wind

to the temperature.

* Characteristic that the wind chill factor increases by 1 degree for every 10% increase in humidity
* KMA (2021) Weather Nuri websitehttps://www.weather.go.kr/w/weather/warning/standard.do
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Fig. 2. Target area of the study

Establishment of water supply pipe network analysis data and identification
of fire hydrant locations

Fire hydrant opening through sprinkler installation, hose connection, etc.

EPANET2-based water pipe network hydraulic analysis

Calculation of watering radius according to hydrant pressure

Evaluation and comparative analysis of the temperature reduction ratio
according to the watering radius of the fire hydrant and the watering area of
the watering truck

Fig. 1. Flowchart of the study
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Watering radius determination
according to nodal pressure
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Calculated by multiplying the
width of the sprinkler truck
(2.45m) by the pipe length

Fig. 4. Calculation of watering area by fire hydrant and watering truck
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Fig. 5. Application areas

36.16m

Pressure(m) | Watering radius(m)

35.92 9.77
B 36.18 9.78
37.54 9.84

(a) Application results of A-1

36.13m
] A
B 39.66m
c 38.62m
Pressure(m) | Watering radius(m)
A 36.13 9.78
B 39.66 9.93
C 38.62 9.89

(b) Application results of A-1

Fig. 6. Application results
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Table 2. Watering area results according to the use of fire hydrants
(A-1 and A-2 areas)

Application | Average | Average watering | Sum of watering
area pressure (m) radius (m) area (m?)
A-1 37.56 5.99 2,057.78
A-2 38.14 6.13 13,107.95

Table 3. Watering area results according to the use of watering truck
(A-1 and A-2 areas)

Application |  Total length of pipe Sum of watering area
area (20%) (m?)
A-1 58,352.30 29,117.80
A-2 113,488.47 56,630.75

Table 4. Comparison of watering area by fire hydrant and watering
truck (A-1 and A-2 areas)

. Watering area ratio (%)

. Sum of watering area .
Watering (m?) (Hydrant/Watering
method truck*100)

A-1 A-2 A-1 A-2

Hydrant 2,057.78 | 13,107.95

i 7.07 23.15
Watering | g 11780 | 56.630.75

truck
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