Equipment


The equipment for this experiment was contained within the test bench and lab computer.  The SR-30 Turbo Jet engine mounted to the TTL Mini-Lab test bench manufactured by Turbine Technologies Ltd.(pictured below) and the Dell desktop computer.
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Figure 1 SR-30 Turbo Jet engine with cabinet
· TTL Mini-Lab manufactured by Turbine Technologies Ltd
· SR-30 Turbo-Jet engine

This compact engine as a centrifugal flow compressor, reverse flow annular combustor and an axial flow turbine. The engine is operated on kerosene fuel, and has an air assist start system. Table 1 shows engine operating conditions and limitations.  

	Maximum Thrust
	40 lbf

	E.G.T
	720° C

	Maximum RPM
	87,000

	Compression Ratio
	3.4

	Pressure Ratio
	30

	Engine Diameter
	6.8"

	Engine Length
	10.8"

	Combustor Components
	Iconel® 718 alloy

	Turbine Wheel
	CRM 247 super alloy



Table 1 Engine Data
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Figure 2 Cut-away of SR-30 engine courtesy of Turbine Technologies Ltd (TTL)

The SR-30 engine is equipped with 5 thermal couple type temperature sensors and 5 pressure sensors. Table 2 show the pressure and temperature sensors in relation to their location in figure 2.

	Pressure Sensors
	Temperature Sensors

	P01 – Compressor stage static     pressure.
	T01 – Compressor inlet static temperature.

	P02 – Compressor stage stagnation pressure.
	T02 – Compressor stage exit stagnation temperature.

	P03 – Combustion chamber pressure.
	T03 – Turbine stage inlet stagnation temperature

	P04 – Turbine exit stagnation pressure.
	T04 – Turbine stage exit stagnation temperature.

	P05 - Thrust nozzle exit stagnation pressure.
	T05 - Thrust nozzle exit stagnation temperature.


Table 2 SR-30 Pressure and Temperature sensors

· MiniLab TM  Cabinet

· The cabinet consists of a rigid steel chassis mounted on castors.  The engine is mounted within the cabinet behind polycarbonate shields for safety and unimpaired viewing.  

· The control panel on the front of the cabinet consists of the following gages: digital turbine inlet temperature (TIT), digital turbine exhaust temperature (EGT), digital engine rotational speed (RPM), analog oil pressure, analog engine pressure, and analog air start pressure.  The panel also as a master key, green start, red stop, and T-handled power control lever.

· The high speed digital data acquisition system is also housed in the cabinet.  The data acquisition system has the ability to have 20 analog inputs and 16 digital in/out threw puts.  Along with the sensors mentioned in table 2 and shown in figure 2 there are fuel flow, thrust, and RPM sensors.  

Sources:

http://www.turbinetechnologies.com







