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Dynamic Characteristics of the Compressor-Combined Condenser System
Jae-Dol Kim
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Abstract

This paper reports the analysis of dynamic characteristics of air-cooled condenser. At first,
there is an assumption that the superheated vapor flows into the condenser inlet. And in order to
consider the effect of pressure change in the dynamic characteristics of the condenser the
combined system of condenser and compressor was used. By using the equation of energy balance
and the equation of mass balance, the basic equation for describing the dynamic characteristics
of condenser can be derived. The transfer function for describing dynamic response of the
condenser to flow rate change outlet can be obtained from using linearizations and Laplace
transformations of the equation. From this transfer function, analytical investigation which
affects the frequency responses of condenser has been made. Through this study, it became
possible that the information about the dynamic characteristics of air-cooled condenser is offered.
While the average heat transfer coefficient of the refrigerant side necessary for the theoretical
calculation of the dynamic characteristics is given by calculation method for the tube length and
pressure drop of air-cooled condenser.
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Table 2 Specifications and operating conditions.

Features

Items

Dynamic conditions

Static conditions

Fin area

38.1mm x 231mm X 301lea (6.707ea/cm)

38.1mm x231mm X 301ea (6.707ea/cm)

Length of condensing tube

length of included bend : 12.978m

length of included bend : 12.978m

Diameter . D.:9.39mm, O. D. : 10.11mm [.D.:9.39mm, O. D. : 10.11mm
Condensing temperature | 45°C 45°C
Refrigerant flow rate 0.0124~0.0137kg/s 0.013kg/s
Air temperature 32°C 32°C
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