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ABSTRACT

This paper presents an overview of the design methodology used in the development of the
aerodynamic configuration of the nacelle core compartment vent for a typical Boeing

commercial airplane together with design challenges and recommended process
improvements for future design efforts.

Core compartment vents exhaust engine subsystem flows from the space contained
between the engine case and the nacelle of an airplane propulsion system. These

subsystem flows typically consist of precooler, oil cooler, turbine case cooling, component
cooling and nacelle leakage air.

The design of core compartment vents is challenging due to stringent design requirements,
mass flow sensitivity of the system to small changes in vent exit pressure ratio, and the
need to maximize overall exhaust system performance at cruise conditions. Typically, the
vent is located on the core cowl afterbody and is sized for maximum flow rate which occurs
at an icing heavy hold condition. This condition differs considerably from cruise - where
thrust recovery is the objective. The afterbody pressure distribution and vent back pressure
vary widely between these two conditions and must be well understood to develop a good
integrated core compartment vent design.
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