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Abstract 

This report describes GENENG, a code devel- 
oped to  model the performance of a generic tur- 
boprop engine. Using published data from various 
sources, a database of 7 turboprop engines suit- 
able f o r  General Aviation, Commuter & Regional 
transport aircrap was developed. This database 
consists of the values of the SHP available, Fuel- 
POW, and Jet Thrust produced by the engines at 
specific altitudes between sea-level 6 35000 ft and 
forward speeds between 0 & 350 knots (TAS) ,  at 
max. take-08, max. Climb & rnax. Cruise rat- 
ings. GENENG can then be used to obtain realis- 
tic estimates of any of these three parameters for a 
generic engine that lies within this database at any 
operating condition, i.e. altitude, forward speed, 
and engine rating. The user has to specify the 
ball-parking criterion, i.e. the desired value of any 
one of the three parameters at a specific operating 
condition. The  generic engine is then positioned 
in the database, by  identifying the nearest two en- 
gines at the ball-parking criterion. The fractional 
ratio of the location of the generic engine from 
these two engines is then calculated. Assuming 
that the same fractional ratio would also apply at 
all the other data points, the values of all the pa- 
rameters at all engine ratings are then generated 
at specific combinations of forward speed and alti- 
tude. Using Bicubic Spline interpolation routines, 
the the value of any of the three parameters at any 
forward velocity and altitude can then be obtained. 
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1 Introduction 

Since General Aviation, Commuter & Regional 
transport aircraft are usually employed over short 
stages (100-500 nm) , a considerably large fraction 
of their mission consists of the climb and descent 
phases. Accurate estimates of the shaft horse- 
power available, fuel-flow and the thrust devel- 
oped due t o  the jet exhaust at a specific operating 
condition (i.e. altitude, forward speed & engine 
rating) are required for determination of the fuel 
consumed, horizontal distance travelled and the 
time spent during all phases of the mission. 
Although some rules-of-thumb are available for 
estimating these quantities for an engine whose 
baseline performance is known, these can be very 
vague and inaccurate. Further, i t  is often neces- 
sary t o  size the the engine to meet a specific condi- 
tion (for example the second stage climb gradient 
at a particular altitude, speed and engine rating). 
The values of SHP available, Fuel-flow and the jet 
thrust developed at other operating conditions are 
then required for performance estimation. 
This report outlines the generic turboprop engine 
model GENENG developed to meet this need. To 
avoid repetition, the words three parameters in the 
remainder of this report refer to SHP available 
(HP), Fuel-flow (lb/hr), and the Jet Thrust pro- 
duced (lb). Similarly, the words three ratings refer 
to max. take-off, max. climb & max. cruise rat- 
ings, and the words opemting conditions refer to 
the altitude, forward speed, & engine rating. 

2 Engines in the current 
Database 

The model is based on published data of exist- 
ing turboprop engines from various sources. At 

1 




































































