ESDU PERF RP 2/0

Issued October 1950
With Amendment A
March 2009

General method of performance

ESDU Copyright material. For current status contact ESDU.

Endorsed by
The Royal Aeronautical Society

Copyright Engineering Sciel DtU

Prowd d by IHS M rkit d I nse witl h ESDU Licensee=/, User=,
reproductiol tw rking pe rmttdW|h ut license from IHS Not for Resale,

FuII document details: ESDU PERF RP 2/0 A 2009

reduction for piston-engined aircraft
with constant-speed propellers

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/esdu-perf-rp-2-0-a-2009
http://www.avadocuments.com/doc/esdu-perf-rp-2-0-a-2009

ESDU PERF RP 2/0

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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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.

THE PREPARATION OF THIS DATA ITEM

The work of the Engineering Sciences Data Unit on this series is monitored and guided by Technical Committees
of the Royal Aeronautical Society. The Committee responsible for this particular Data Item was the Performance
Committee, which first met in 1946, and has the following constitution:

Chairman
Mr H. Davies

Members

Mr W.J. Annand
Mr S.R. Hughes
Mr K.J. Lush

Mr D.R. Newman
Mr R.H. Whitby
Mr A.H. Yates

The} members of staff of the Royal Aeronautical Society associated with the Performance Committee were
Miss E.C. Pike and the Technical Secretary of the Society, Dr D.M.A. Leggett.
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GENERAL METHOD OF PERFORMANCE REDUCTION FOR PISTON-ENGINED
AIRCRAFT WITH CONSTANT-SPEED PROPELLERS
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1 NOTATION AND UNITS
A aspect ratio = b?/S -
2 = Cpz/(Cpy =0 -
B absolute boost pressure Ibf/in?
aircraft span ft
by = (M/Cp,) dCp/dM -
cC’ = (1/r) dr/dT -
Cp total drag coefficient -
Cpz constant in the drag equation Cp = Cpy, + KCZ/(ntA) —
Cp cylinder compression ratio -
c propeller power coefficient -
D1oo the part of the drag at 100 ft/s at sealevel corresponding to Cp, | bf
(= 11.89SCp,)
d, = (JIm) on/ad -
d, = (Cp/m) on/oCp -
d, = (M/n) on/oMm, -
= aircraft constant, defined in Equation (3.2) -
e = (M/IM,)? -
fy = (1/P) dP/dT _
J propeller advance ratio -
K constant indrag equationC, = Cp, + KCE/(nA), sometimes called “induced -
drag factor” (see Equation (3.2) of ESDU PERF RP 1/0, Reference 1)
M Mach number -
M, propeller tip Mach number -
m =Vi!' (V)i —
P power supplied to propellers hp
Pe friction power at zero density hp
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