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A Study on the Dynamic Characteristics of Nitrogen Mixed Gas for

Thermostatic Expansion Valve Sensing Blub
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Abstract: The pressure and temperature characteristics of mixed refrigerant gases in bulb for thermostatic
expansion valve were studied using R22 refrigerant and N, gases. The characteristics of mixed
refrigerant gases were investigated according to pressure variation and the variation of composition ratio
of R22 refrigerant and N, gases in the temperature range of -15C~15C. The Maximum operating
pressure(MOP) of mixed refrigerant gases were showed a tendency to decrease with decreasing the
mixing ratio of N, gas. The characteristics in the case of the mixing ratio of 90:1 for R22 refrigerant
and N, gases were the same result as Reference refrigerant. In addition, the characteristics of the mixed
refrigerant gases in the mixing ratio of 90:1 for R22 refrigerant and N, gases were showed almost
linear in the measurement range of pressure-temperature, and the physical properties also were showed
similar results with Reference refrigerant. It was able to confirm that a MOP on the thermostatic
expansion valve for sensing bulb can be maintained by adjusting the mixing ratio of R22 refrigerant and
N> gases.

Key Words : Thermostatic Expansion Valve(TXV), Maximum Operating Pressure(MOP), P-T diagram, R22
refrigerant, N, gas.
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Table 1 Physical properties of the R22/N, used in

the experiment.

Type Refrigerant

Item Unit R22 N

Chemical Formula CHCIF,| N
Refrigerant type HCFC -

Molecular Weight kg/kmol | 86.46 | 28.01

Density, sat. vapor kg/m3 4.7 1.25

Spec. Gravity - - 0.967
Critical point temp. T 96.1 -
Critical point pressure psia 723.7 | 4299
Heat of fusion kJ/mol - 0.72
Heat of vaporization kJ/mol - 5.57

Heat capacity J/mol-K - 29.124
Charging Pressure psig - 1984.5
Latent heat of KI/kg 199.2 )

vaporization(7C)

Specific heat (vapor, 7C) | kJ/kg - k | 0.771 -

Thermal Conductivity W/ -k

(vapor, 7C) 0.0099 )

Table 2 Mixing ratio of R22 refrigerant vs. N,
(wt.%)

Type Refri. 1 2 3 4 5 6

Mixing ratio R-22 70 | 70 | 70 | 70 | 80 | 90

(Wt.%) N, 7053111

5 4

oo
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Table 3 Results of regression analysis of the mixed

gas

EATIA

Variables Coefficient of determination

Item Equation

2

Yo a R® | Adj. R*|R? - Adj. R?

R22 f=y,tax | 41.62 | 1.073 | 0.996 | 0.996 0.0001

R22 MOP | f=y,+ax | 59.16 | 2.380 | 0.970 | 0.969 0.001

R22/N;

=yt
(70:7) f=y,+ax | 99.80 | 2.376 | 0.990 | 0.991 0.0003

R22/N,

f=yot 48| 2. . 974 .
(70:5) yotax | 89.48 678 | 0975 | 097 0.0009

R22/N;

=yt
(70:3) f=y,tax | 8522 | 2.515 | 0.982 0.982 0.0006

R22/N,

f=yot . 241 . . 0004
(70:1) yotax | 67.67 3] 0987 | 0.986 0.000:

R22/N;

=yt
(80:1) f=y,tax | 6593 | 2.382 | 0.987 0.986 0.0005

R22/N,

f=y,t+ . 2. . . .
(90:1) Yotax | 63.00 338 | 0.990 | 0.990 0.0003
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