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A Development of Methodology for NOVEC Gas Fire Extinguishing System
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Abstract: The most important thing for NOVEC gas fire extinguishing equipment is to release NOVEC gas, which contained in
the extinguishing container, to the safety section by the time appointed. For this matter, it is significant to decide arrangement
and size of the proper piping equipment. This study has developed the design methodology of NOVEC gas fire extinguishing
equipment in use of pipe network analysis techniques. Based on the design methodology, each design coefficient is chosen. It
is found that the calculated result, which is 6.498 seconds, has been counted within the 10 seconds limit, which is fairly sat-
isfied with extinguishing releasing time based on the developed methodology. At that time, the pressure loss is 21.09bar.
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Table 1:Specifications of NOVEC 1230

23F An] AAHE A

Ozone Depletion Potential | Global Warming Potential | Atmospheric Life Time| Design Concentration
CO, 0 1 500~200 years 35%
Halon 1301 10~16 6900 64 years 5%
FM 200 0 3500 33 years 8%
NOVEC 1230 0 1 3~5 days 4.2~5.9%
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Figure 1: A typical piping network
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Table 2: Pressure loss coefficient for fittings

Fittings N
45°bend 0.2
45°single-mitre elbow 0.45
90°long radius bend 0.3
90°short radius bend 0.5
90°double-mitre elbow 0.6
Soft-Tee 0.3
Hard-Tee 1.1
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Figure 2: Piping arrangement for calculation
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Table 3: Piping arrangement for sample calculations

Node | Node ND Sch. L (m) | Elv (m)
100 101 40 40 2 2
101 102 40 40 5 0
102 103 40 40 2 2
103 104 40 40 1 0
104 201 20 40 3 0
104 202 20 40 1 0
104 105 32 40 1.5 0
105 203 20 40 1.5 0
105 204 20 40 2 0
105 106 25 40 1.5 0
106 205 20 40 1 0
106 206 20 40 1 0

Table 4: Initial conditions for calculation

Initial Pressure at Valve (bar) 42
Fanning Friction Factor 0.005

Nozzle Discharge Coeff.(K) 0.1
Capacity of each bottle (L) 180

Number of bottles 1

Required discharge time (sec) 10

Table 5: Calculation results

Node (s) | Node (¢) | Q (m's) I(’bérs)) I(’béf))
100 101 2.7702 42.00 39.31
101 102 2.7702 39.31 31.20
102 103 2.7702 31.20 27.13
103 104 2.7702 27.13 24.40
104 201 0.4755 24.40 22.54
104 202 0.4572 24.40 23.47
104 105 1.8375 24.40 22.84
105 203 0.4658 22.84 21.68
105 204 0.4572 22.84 21.49
105 106 0.9144 22.84 21.84
106 205 0.4572 21.84 20.91
106 206 0.4572 21.84 20.91

* (s): start point of the section

(e): end point of the section
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