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Fig.1 The heat transfer process and mass transfer process

in gas-liquid phase transition in condenser
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Study on the Thermodynamic Coupling in the Gas-liquid
Phase Transition Process in Heat Exchanger

You Tian
(College of Petrochemical Technology ,Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract There is a gas-liquid phase transition in the heat exchanger of refrigeration system. In order to
detect the interaction mechanism between the heat transfer process and the mass transfer process in the
process of gas-liquid phase transition, this paper introduced the three kinds of thermodynamic coupling in
the isolated system, and further studied the gas-liquid transition process in heat exchanger by using the
thermodynamic coupling in the isolation system. The results showed that the interaction mechanism be-
tween the heat transfer process and the mass transfer process in the process of gas-liquid phase transition
conformed to the thermodynamics coupling mechanism of energy conversion, that is, the spontaneous
process with entropy production rate greater than zero can drive the non-spontaneous process with entropy
production rate less than zero.

Key words Gas-liquid phase transition;Isolated system;Principle of entropy increase; Chemical potency;

Thermodynamic coupling
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symptoms were evaluated by quality of life rating scale (MENQOL) and self-rating anxiety scale (SAS),
and clinical efficacy was evaluated by Kupperman score (KI score).The results show that after treatment,
the level of FSH in the two groups was lower and E2 was higher,and the difference was statistically signif-
icant in the non-hormone group (P <C0.05).After treatment, there was no statistically significant difference
in bone mineral density of lumbar spine (1L2~1.4) between the two groups and in femoral neck bone min-
eral density of the hormonal treatment group (P >>0.05),while the bone mineral density of femoral neck in
the non-hormonal group was higher than that before treatment and of hormone group (P <C0.05). After
treatment, KI score,SAS score and MENQOL score in the two groups all decreased,especially in the non-
hormone group (P<C0.05).The total clinical effective rate of the non-hormonal group and the hormonal
group was 94.0% and 70.0% , respectively,and the difference was statistically significant (P <C0.05).The
incidence of adverse reactions in the non-hormonal group and the hormonal group was 10.0% and 12.0%,
respectively, with no statistically significant difference (P>>0.05).Therefore the effect of kuntai capsule on
the improvement of perimenopausal symptoms and hormone levels caused by GnRH-a was better than that
of tibolone.

Key words Kuntai capsule; Tibolone; GnRH-a;Perimenopausal syndrome



