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ABSTRACT

A design study of gas turbine engine simulation duct was conducted to investigate the operating
characteristics and control gain tunning of the Altitude Engine Test Facility(AETF). The simulation duct
design involved testing variable spike nozzle and ISO standard choking nozzle to verify the
measurements such as mass flow rate and thrust. The simulation duct air flow area was designed to
satisfy Ma 0.4 at the aerodynamic interface plane(AlIP) at engine design condition. The test conditions
for verifying the AETF controls and measurement devices were deduced from 1D analysis and CFD
calculation results. The spike-cone driving part was designed to withstand the applied aero-load, and

satisfy the axial traversing speed of 10 mm/s at whole operation envelops.
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Nomenclature

: Area

: Nozzle Throat Area

: Spikecone Area at nozzle exit

: Maximum Spikecone Area

: Force measured by Loadcell

: Aero Force applied to Spikecone

Driving Parts

: Static Pressure

: Total Pressure

: Ambient pressure

: Pressure at nozzle exit

: Pressure inside Spikecone

: Pressure inside Test Cell

: Total Temperature

: Flow Velocity at Nozzle Exit
: Spike Nozzle Stroke

: Mass Flow Rate

: Mass flow rate at Nozzle Exit
: Nozzle Diameter Ratio
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Fig. 4 Mach Number Distribution inside Simulation Duct.

Table 1. Simulation duct 1D design results: mass flow
rate and nozzle area.

S%Eifene 10/ Mdesign * Azl tn/ Anzl_th design
0 mm 1.00 1.00
40 mm 0.91 0.83
80 mm 0.70 0.65
120 mm 0.49 0.45
160 mm 0.24 0.22

* Mass flow rate(m) values in Table1 are the results of Simulation
Duct CFD Calculaltion.
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Fig. 8 Pressure Contour at Simulation Duct Nozzle Exit.

Table 2. Spikecone aerodynamic load with nozzle area

variation.
Spikecone Anien F kaero
Stroke At des F ook aero.max
0 mm 1.00 0.54
40 mm 0.83 0.58
80 mm 0.65 0.64
120 mm 0.45 0.71
160 mm 0.22 0.77
200 mm 0 1.00
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