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Abstract

Standard on the carbon dioxide extinguishing system was prepared by the committee of the
national fire protection association(NFPA) in USA on 1980. And this code is also applied to the
design of a marine fire extinguishing system. The most important problem in design is the uniform
discharge of CO, through each nozzle from the high pressure CO, storage facility.

The purpose of this paper is to develop the computer software to design the marine fire
protection piping system. By solving the continuity equation, energy equation and Bernoulli’ s
equation simultaneously, the flowrate in branch pipelines and discharge nozzles can be calculated .
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Table 1 Thermodynamic Properties of CO,

Temp. Sat Press. L;;:::t - Specific Heatc - Density -
TE) PI0Pa) | e | kdkgw) | (kikee) (kg/m3) (kg/ra3)
240 12.830 308.7 1.975 1.132 1089.4 33.372
245 15.190 299.3 2.032 1.188 1068.5 39.573
250 17.856 289.3 2.092 1.253 1046.6 46.721
255 20.849 278.6 2.156 1.333 1023.6 54.962
260 24.194 267.0 2.230 1.430 999.44 64.476
265 27.913 254.7 2.318 1.553 973.80 75.504
270 32.034 241.2 2.430 1.713 946.38 88.368
272 33.801 235.4 2.484 1.791 934.82 94.123
274 35.638 229.4 2.545 1.880 922.87 100.28
276 37.549 223.2 2.614 1?982 910.48 106.88
278 39.533 216.6 2.694 2.100 | 897.61 113.97
280 41.595 209.8 2.787 2.237 884.19 121.63
282 43.737 202.6 2.896 2.400 870.15 129.92
284 45.960 195.1 3.026 2.597 855.39 138.93
286 48.269 187.0 3.185 ; 2.837 j 839.80 148.79
288 50.665 178.5 3.381 3.138 ‘ 823.21 159.66
290 | 53.152 169.3 3.630 3525 | 805.42 171.74
292 ! 55.734 159.3 3.959 4.042 : 786.15 185.32
294 58.425 148.3 4.413 4.763 764.95 200.82
296 61.198 136.0 5.084 5.836 741.19 218.90
298 64.090 121.8 6.179 7.596 713.72 240.67
300 67.095 104.8 8.303 10.987 680.31 268.35

Table 2 Equations for the thermal properties of CO,

Property Range Equation
,?,a:;“a:“’t“ Ps=12.83~67.095 Ts=210.2867561383+ 2.7421209009 Ps - 0.0331796570
emperature, x 10° Pa Ps*+0.0001834675 Ps’
Ts (K)
Latent Heat y=231.7123676826 - 3.0427474680 Ts - 0.0233057710
’ Ts=240~
¥ (kd/kg) s=240~300K Ts? - 0.0002201246 Ts’
Cp,=2.5175327012 +0.033537913 Ts +0.0010486641

Specific Heat | Ts= 33.5~1285T Ts*+0.0000162470 Ts*

of Liquid,
Cpi (kd/kgC) Ts=12.85~26.85 T Cpi= 9.0736458199+2.1742566401 Ts - 0.1300530391

Ts2+0.0027166538 Ts*

Cp,=1.8363126727+0.0458247956 Ts+ 0.0016831436

Specific Heat Ts= 335~1285 ¢ Ts?+0.0000476763 Ts'+0.0000005830 Ts*

of Gas,

Cpe (kd/kgC) Ts=12.85~26.85 T Cp,= -14.8252390712+3.1582899275 Ts - 0.0010486641

Ts*+0.0040505434 Ts*

Density t | £=930.4912016324 - 5.8028391337 Ts - 0.0787320525
of Liquid, ; Ts=240~300K Ts* - 0.0015994087 Ts"

#, (kg/m®)
Density of Gas, p,=97.7116644832 + 3.1241305175 Ts+0.0502015045

Ts=240~300 K Ts*+0.0005513837 Ts*+0.0000239937 Ts*

P (keg/m’) +0.0000013185 Ts*+0.0000000210 Ts®
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