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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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

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 D. Lenn

Mr K.J. Lush

Mr D.R. Newman
Mr T.V. Somerville
Mr R.H. Whitby
Mr A.H. Yates

The members of staff of the Royal Aeronautical Society associated with the Performance Comittee were
Miss E.C. Pike and Mr D.C. Smith.
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APPROXIMATE ESTIMATION OF BRAKING THRUST OF PROPELLERS
(PISTON ENGINES)

1 NOTATION AND UNITS

> 05D
AF activity factor per blade = QJ cr3dr -
D>70.1D

(where c isthe propeller blade chord in ft at adistancer ft from the axis) -

CPo power coefficient in static condition = 550P/ (png D5) -
CTO thrust coefficient in static condition = Ty/(p ng D4) -
D propeller diameter ft
Ny propeller rotational speed in static condition rps
Po engine shaft power in static condition for landing brake operation hp
T thrust | bf
To thrust in static condition for landing brake operation | bf

TAF  total activity factor (= AF x number of blades) -

\% aircraft forward speed kn

007 blade angle at 0.7 of total propeller radius degree

p air density slug/ft®
2. NOTES
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The Data Item gives a simplified method for the estimation of the braking thrust of propellers with piston
engines. It must be emphasised that the curves are approximate. The method should be used only for afirst
estimate.

Figures 1 and 2 give the power and thrust coefficients under static conditions in terms of blade angle and
total activity factor. The activity factor is afunction of blade planform; if the activity factor is unknown a
guide to suitable values for single blades will be found in ESDU PERF ED 1/1, Reference 1.

Figure 3 givesthe variation of T/T, with forward speed.

The method of using this Item isillustrated in the example. It is necessary first to know the engine power
and rpm, rating to be used for landing brake operation, and the forward speed, propeller diameter and, if
possible, total activity factor. With piston engines the maximum power rating for this type of operation is
usually determined by cylinder head temperature; approval is often not granted for use of powersin excess
of maximum continuous or maximum weak mixture ratings.
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