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Measurement and preliminary analysis of P-v—-7T-x relation for CO2/0il
systems

Han Yeon You, Kyoung Kuhn Park“, Byung Ha Kang"

ABSTRACT: This paper is an interim report on the investigation of thermodynamic
properties of COo/0il mixture refrigerant. First, liquid density of POE (poly-ol ester) and
PAG (poly alkylene glycol) were measured and expressed as a function of temperature.
Then, a solubility equation was developed which enables us to calculate the weight fraction
of CO; for the mixture in a liquid state. An experimental apparatus with a cell was
constructed to measure P-uv-T-x data for COy/0il mixture. The volume of the cell was
determined using a certain formula considering change in volume as a function of
temperature and pressure. Then, experimental data were obtained over the temperatures 40T,
50C, 60T, 70C and 80T with various mole fractions. Finally, assuming a primitive model of
ideal gas, the volume of COs/0il mixture was predicted with a relatively larger error of
5.05% for CO»/PAG and 881% for CO»/POE. The volume of CO/0il mixtures would be
better predicted using an appropriate equation of state, of which results will be reported

SOoon.
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Fig. 1 Density of oils.
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Table 1 Coefficients of the solubility

o . A equation for CO2/0il mixture
N ’ Values for PAG Values for POE
£ o a0 1.2339 x 10" 75925 x 10"
: : a -2.2246 x 107 ~1.3905 x 10
) 3 bo 43029 x 10 15530 x 107"
N - by 1.9695 x 107" 74069 x 107
T T we b 49270 x 107 43410 x 107

Temperature (K)

o Table 2 Coefficients of equation(12)
(a) Coefficient A

Vy (ml) a (1/C) B (1/MPa)
A 25839+028  16x10°  20.19x10°
B 211724026  16x10°  19.96x10°
C 15835028  16x10°  19.88x10°
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Fig. 3 Coefficients for POE.
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