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Enabling Technologies



Aero Performance
EVI-GTI- PIWG Joint Lab Gap Matrix

22-Feb-17

Measurand/Measurement 

Pressure (MKS)

Pressure (Eng)

Temperature (MKS)

Temperature (Eng)

1. Airflow Measurements EU US EU US EU US EU US EU US EU US EU US

Overview of gaps

2. Gas Path Measurements

Overview of gaps

3. Fluid flow

Overview of gaps

4. Emission Species - Exhaust

Overview of gaps

5. Torque and Thrust

Overview of gaps

6.Noise

Overview of gaps

Enabling thechnology: Wires and Interconnects

Hardwire 

Transition technology

Connectors

Soft/flex wire

Fiberoptic cables

Wireless

Exhaust

1 bar

15psi

700C+

1300F

LP Turbine

1-20 bar

15psi-300psi

700C-1000C

1300F-1800F

HP Turbine

25-45 bar

370psi-650psi

1000C-1800C

1800F-3300F

Combustion system 

<45 bar

650psi

700C-2400C

1300F-4300F

TRL assessments =  Red 1-4, Yellow 5-6, Green 7-9

10-45 bar

150psi-650psi

300 to 700C+

570 to 1300F+

Intake, Compressor 

(Front) and Fan

1-10 bar

15-150psi

-40 to 300C

-40 to 570F

Externals and shafts

1 bar

15psi

-40 to 300C

-40 to 570F

Compressor (rear)



Rotating Structures
EVI-GTI- PIWG Joint Lab Gap Matrix

30-Oct-12

Measurand/Measurement 

Pressure (MKS)

Pressure (Eng)

Temperature (MKS)

Temperature (Eng)

1. Boundary layer/heat transfer EU US EU US EU US EU US EU US EU US EU US

Overview of gaps

2.Component Temperature

Overview of gaps

3 Fatigue and Vibration

Overview of gaps

Enabling Technology: Signal transfer

Inductively powered telemetry

Battery powered telemetry

Slip rings

Optical telemetry

Enabling Technologies: Wiring and interconnects

Hardwire 

Transition technology

Connectors  

Soft/flex wire

Fiberoptic cables and links

Exhaust

1 bar

15psi

700C+

1300F

HP Turbine

30-45 bar

370psi-650psi

1000C-1800C

1800F-3300F

LP Turbine

1-20 bar

15psi-300psi

700C-1000C

1300F-1800F

Compressor (rear)

10-45 bar

150psi-650psi

700C+

1300F

-40 to 300C

-40 to 570F

1-10 bar

15-150psi

-40 to 570F

-40 to 300C

TRL assessments =  Red 1-4, Yellow 5-6, Green 7-9

Combustion system 

<45 bar

650psi

700C-2400C

1300F-4200F

Intake, Compressor 

(Front) and Fan
Externals and shafts

1 bar

15psi



Stationary Structures
EVI-GTI- PIWG Joint Lab Gap Matrix

30-Oct-12

Measurand/Measurement 

Pressure (MKS)

Pressure (Eng)

Temperature (MKS)

Temperature (Eng)

1. Load and Displacement EU US EU US EU US EU US EU US EU US EU US

Overview of gaps

2. Boundary layer/heat transfer

Overview of gaps

3. Component Temperature

Overview of gaps

4. Fatigue and Vibration

Overview of gaps

5. Oil system

Overview of gaps

6. Component Material Wear, Degradation, distress

Overview of gaps

Enabling Technology: Wiring and interconnects

Hardwire  (MIC)

 Transition technology

Connectors 

Soft/flex wire

Fiberoptic cables

LP Turbine

1-20 bar

15psi-300psi

700C-1000C

1300F-1800F

Exhaust

1 bar

15psi

700C+

1300F

Combustion system 

<45 bar

650psi

700C-2400C

1300F-4200F

HP Turbine

30-45 bar

370psi-650psi

1000C-1800C

1800F-3300F-40 to 570F

Compressor (rear)

10-45 bar

150psi-650psi

700C+

1300F

TRL assessments =  Red 1-4, Yellow 5-6, Green 7-9

Externals and shafts

1 bar

15psi

-40 to 300C

-40 to 570F

Intake, Compressor 

(Front) and Fan

1-10 bar

15-150psi

-40 to 300C



18-Nov-14  ENABLING TECHNOLOGIES AND SUPPORTING CAPABILITIES
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MEASUREMENT 1 2 3 4 5 6 7 8 9 10
ENGINE EMISSIONS

Sampling and ported to analyzer X

MEMS - direct insertion X X X X X X X X X X X X X X X X

UV resonant absorption X X X X X X X X X X X X X

Coherent Anti Raman Spectroscopy (CARS) X X X X X X X X X X X X X

LIF - exhaust analyses X X X X X X X X X X X X X

Tunable diode laser (TDL) technologies X X X X X X X X X X X X X

ACOUSTIC NOISE EMISSIONS

Dynamic pressure - microphone X X X X X X X X X X X X

Semi infinite lines X X X X X X X

Radiative vapor analysis - spectral lines X X X X X

Fiberoptic technologies X X X X X X X X X X X X X X X

GAS PATH TEMPERATURE

BM and PM rakes X X X X X X X X

Ceramic thermocouple alloys X X X X X X X X X X

Fiber optic - FPI/FBG/BBR X X X X X X X X X X X X X X

Absorption technologies X X X X X X X X X X X X X

Laser based technologies - planar X X X X X X X X X X X X X

2 D Mapping (Tomography) X X X X X X X X X X X X X

Seeded flowpath technologies X X X X X X X X X X X X X X

Acoustic pyrometry X X X X X X X X X X X X

DYNAMIC PRESSURE 

Piezoelectric X X X X X X X X X X X X

Piezoresistive X X X X X X X X X X X X X X

Capacitance X X X X X X X X X X X X

Semi infinite line - remote X X X X X X X

Plasma discharge X X X X X X X X X X X X X X

MEMS X X X X X X X X X X X X X X X

Fiber optic - FPI X X X X X X X X X X X X X X

SURFACE TEMPERATURE 

Thermocouples X X X

Thermographic phosphors X X X X X X X X X X X X X X X X X X

Thin film sensors X X X X X X X X X X X

fiber optic technology (BB, FBG, etc) X X X X X X X X X X X X X X X

 Thermal Indicting Paint - (TIP) X X X X

Silicon Carbide / material phase shift X X

RTDs X X X X X X X X

Pyrometry/ thermal emission (LW, IR, SW, ratio) X X X X X X X X X X X X X

     SURFACE TEMPERATURE ON TBC

Thermographic phosphors X X X X X X X X X X X X X X X X X X

Thin film sensors X X X X X X X X X X X X

Fiber optic technology (BB, FBG, etc) X X X X X X X X X X X X X X X

 Thermal Indicating Paint - (TIP) X X X X

RTDS X X X X X X X X

Pyrometry/ thermal emission (LW, IR, SW, ratio) X X X X X X X X X X X X X X

STRESS AND STRAIN 

Wire free filament strain gages X X X X X X X X

Fiberoptic technologies - (FBG/FPI etc) X X X X X X X X X X X X X X X

Direct optical technology X X X X X X X X X X X X

Thin film strain gages X X X X X X X X X X

Stress sensitive paints X X X X X X X X X X X X X X X X X

NSMS, BTT - TIP VIBRATION/DISPLACEMENT

Optical X X X X X X X X X X X X X

Capacitance X X X X X X X X X X X X

Microwave X X X X X X X X X X X X X X X

Radar / Full field modal methods X X X X X X X X X X X X X X

Inductive /eddy current X X X X X X X X X X X X

Vibration and Acceleration

3D Piezo-electric X X X X X X X

PE with  ICP X X X X X X X X

Laser vibrometer X X X X X

NSMS X X X X X X X X X X X X

TIP CLEARANCE 

Optical X X X X X X X X X X X

Capacitance X X X X X X X X X X X X

Microwave X X X X X X X X X X X X X

Dynamic pressure gap sensor X X X X X X X X X X X X X X

Inductive/eddy current X X X X X X X X X X X X X

COMPONENT WEAR AND DEGRADATION

Ion species particulate sensor X X X X X X X X X X X

Thermographic phosphors X X X X X X X X X X X X X X X X X X

SLIPRINGS

Fiberoptic slipring X X X X X X X X X

PM alloy slipring X X X X X

ceramic slipring X X X X X X

TELEMETRY AND WIRELESS

     Less wire - data concentrator X X X X X X X X X X X X X X X X X

Modules located in compressor for HT sensors < 300F X X X X X X X

Modules - in hot section; combustor aft X X X X X X X X X X X X X X X X X X

    External modules at or above 200°C (400°F) X X X X X X X X X X X X X X X X X


