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Analysis of the steady state and transient characteristics of a multi-type
refrigeration system

Gilbong Lee, Keun Joong Yoo, Min Soo Kimf
Seoul National University, Seoul 151-742, Korea

ABSTRACT: Steady state simulation and dynamic simulation were performed to analyze the
operational characteristics of a multi-type refrigeration system. Fully distributed model was
adopted to simulate the steady state and transient responses of the system. The main aim
was to see the effect of one indoor unit on the other unit. Numerical simulations were
carried out for various operation conditions of an indoor unit - secondary fluid inlet
temperature, mass flow rate and expansion valve opening. The results showed that the inlet
temperature and mass flow rate of the secondary fluid of one indoor unit had minor effect on
the operation of the other unit. However, the opening of the expansion valve had significant
effect on the performance of the other unit.
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Compressor assembly

Fig. 1 Schematic diagram of the multi-type refrigeration system for the simulation
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Fig. 3 The results of the steady state
simulation when the input pulse to
the LEV of indoor wunit 1 was
changed from 280 Hz to 380 Hz
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Fig. 4 The results of the steady state
simulation when 7,1; was changed
from 25°C to 30C
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Fig. 5 The results of the steady state
simulation when 7}&,,,,1 was changed
from 0.080 kg/s to 0.120 kg/s
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Fig. 6 The transient response of the
secondary fluid. temperature profiles
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changed from 27C to 25T
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Fig. 7 The transient response of the

secondary fluid temperature profiles
of indoor units when the input pulse
to the LEV of indoor unit 1 was
changed from 320 Hz to 350 Hz
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