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ABSTRACT

Inert gases, Ar, N,, CO,, as a Halon alternative, the empirical equations were correlated in
terms of saturated pressure, density and viscosity. They were obtained by regression analysis
from the experimental data in the literature. The empirical equations of saturated pressure were
expressed as the second and third order function of temperature. The empirical equation for Ar
and N; of density were expressed as the first order function of temperature. And CO, was
expressed as the second and third order function of temperature. The empirical equation of vis-
cosity was formulated as a power function with temperature. This empirical equations would allow

us to predict pure component state.
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Fig. 1. Comparison of experimental and calculated
saturated pressures with temperatures for Ar.
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Fig. 2. Comparison of experimental and calculated

saturated pressures with temperatures for Nj.

Table 1. Comparison of experimental and calculated saturated pressures, densities and viscosities, with

temperatures for Ar, Ny and CO,

Material Property Equation C
Poatar 4.5307(103)T3 — 2.9444T% + 6.479094(109)T — 478.7764 0.9999
Ar Par 2.1166T 0.9996
ar 0.2101{(T/273)%™%27 _ 0.0364} 0.9999
Poixe 1.0130(10%T® ~ 6.5383T% + 1.4292(109T - 1.0496(10°) 0.9999
N, Pz 2.1390(10%T 0.9946
Iine 165.9223{(T/273)°%°% _ 00139} 0.9992
Paicoz 3.8564(10°9T° — 2.2325(10HT? + 4.4901T — 3.1206(10%) 0.9999
Pcoziq -7.62420009T% + 5453110°HT? - 1.3377(109T + 1.2320(10% 0.9986
CO, PCo2.gas 2.4782(107HT2 - 1.6868(107™HT? + 3.8126(10Y) T - 2.8509(10%) 0.9749
Hcoziq 0.0155{(T/273)+1%7 _ 0.0965} 0.9984
HCon.gas 0.0155{(T/273)2%7 — 0.0165} 0.9562

Ar, N, CO; : 220K<T<300K.
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Fig. 3. Comparison of experimental and calculated
saturated pressures with temperatures for CO,.
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Fig. 4. Comparison of experimental and calculated gas
densities with temperatures for Ar.
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Fig. 5. Comparison of experimental and calculated gas
densities with temperatures for Nj.
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Fig. 6. Comparison of experimental and calculated
liquid densities with temperatures for CO,.
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Fig. 7. Comparison of experimental and calculated gas
densities with temperatures for CO,.
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Fig. 8. Comparison of experimental and calculated gas
viscosities with temperatures for Ar.
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Fig. 9. Comparison of experimental and calculated gas
viscosities with temperatures for Nj.
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Fig. 10. Comparison of experimental and calculated
liquid viscosities with temperatures for COs,.
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Fig. 11. Comparison of experimental and calculated gas
viscosities with temperatures for COs.
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p : density[kg/m°]
Pig  :liquid densitylkg/m®)
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