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Thermodynamic Characteristics of an Aircraft Environmental Control System
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Abstract

Using a cycle simulation program developed by

authors, some thermodynamic characteristics

of an aircraft ECS under various operating conditions are studied. When the inlet temperature of

cockpit and avionics bay, as well as ram air flow, is held fixed, the effect of the change of
regulated bleed pressure is examined. When the regulated bleed pressure, and the cockpit and

avionics bay inlet temperature are fixed, the effect
ed.
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Fig. 1(a) ECS installation for trainer-class aircraft
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Table 1 Assumption and check-points in cycle

simulation
Assumption Check-points
. Compare CAU turbine flow rate

Bleed air . .

calculated by using turbine flow
flow rate

factor

Compute CAU power balance and
Compressor

compare to given/calculated power

pressure ratio
balance factor

Compare water separator outlet

Turbine ] )
pressure with given pack discharge

outlet pressure
pressure

Compute heat exchanger outlet

RAM air temperature and pressure, and cal-

flow rate culate ram air flow rate using ejec-
tor performance curve

TCcV Compare water separator outlet
temperature with pack low limit

flow rate
temperature

Process

Process & working components

1-2 | Aircraft main engine compressor

2-3 Temperature loss through engine bleed port

3-4 Prsov and venturi

4-5 Cooling by primary heat exchanger

56 CAU compressor

6-7 Cooling by secondary heat exchanger

7-8 CAU turbine

89 Temperature control valve

9-10 | Water separator and cockpit inlet
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Fig. 7 Flow chart for cycle simulation program
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