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ESDU DATA ITEMS

Data Items provide validated information in engineering design and analysis for use by, or under the supervision
of, professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both
published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.
The whole process is subject to independent review for which crucial support is provided by industrial companies,
government research laboratories, universities and others from around the world through the participation of some
of their leading experts on ESDU Technical Committees. This process ensures that the results of much valuable
work (theoretical, experimental and operational), which may not be widely available or in a readily usable form, can
be communicated concisely and accurately to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of your
use of our data, or any suggestions for new topics or information that might lead to improvements, will help us to
provide a better service.
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CRITICAL PRESSURE COEFFICIENT AND COMPONENT OF LOCAL MACH
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CRITICAL PRESSURE COEFFICIENT AND COMPONENT OF LOCAL MACH
NUMBER NORMAL TO THE SURFACE ISOBAR FOR A SWEPT WING

1 NOTATION AND UNITS
S| British

Cp pressure coefficient

Cpcrit critical pressure coefficient

c wing chord m ft

M, component of local Mach number normal to isobar

M, free-stream Mach number

X chordwise distance aft of section leading-edge m ft

ratio of specific heat capacities (taken as 1.4 for air)

A, local isobar sweep degree degree

Ag |eading-edge sweep degree degree

Aq trailing-edge sweep degree degree
2. NOTES

In the analysis of measured pressure distribution data on aswept wing at high speedsit is often required to
establish those areas over which supercritical flow exists and to identify the location and strength at the
wing surface of any shock wavesthat might occur intheflow. Thesefeaturesaregoverned by thedistribution
over the wing surface of the component of local Mach number normal to the isobars.

ESDU Copyright material. For current status contact ESDU.

In such an analysisit isconvenient to relate the measured pressure distribution, at perhaps several spanwise
stations, to the equivalent pressure distribution in two-dimensional flow. For a finite tapered wing the
establishment of an equivalencelaw relating three- and two-dimensional pressuredistributionsisacomplex
problem but Derivation 1 suggests that an approximation which may be made to resolve the difficulty isto
suppose that simple-sweep theory may be applied locally. At any point on the wing surface thelocal isobar
makes an angle of A; with the normal to the free-stream direction and it is assumed that locally the
relationship between the component of Mach number normal totheisobar (M) and the pressure coefficient
C., isthe same as that for an infinite yawed wing of sweep A, . The latter is in turn equivalent to a
two-dimensional section with pressure coefficient C _ sec A at afree-stream Mach number of M cosA,; .

(These expressions apply, strictly, to zero incidence but may be applied more generally, see Section 3)
Then, making use of the isentropic relationship between Mach number and pressure coefficient, the
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