PIWG/EVI-GTI Joint Lab Gap Matrix
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Aero Performance

EVI-GTI- PIWG Joint Lab Gap Matrix

22-Feb-17

WEVIGT

Measurand/Measurement Externals and shafts Int(?:l:zh(t:)oarzgrszzor Compressor (rear) | Combustion system HP Turbine LP Turbine Exhaust
Pressure (MKS) 1 bar 1-10 bar 10-45 bar <45 bar 25-45 bar 1-20 bar 1 bar
Pressure (Eng) 15psi 15-150psi 150psi-650psi 650psi 370psi-650psi 15psi-300psi 15psi
Temperature (MKS) -40 to 300C -40 to 300C 300 to 700C+ 700C-2400C 1000C-1800C 700C-1000C 700C+
Temperature (Eng) -40 to 570F -40 to 570F 570 to 1300F+ 1300F-4300F 1800F-3300F 1300F-1800F 1300F
TRL assessments = Red 1-4, Yellow 5-6, Green 7-9
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
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Rotating Structures

EVI-GTI- PIWG Joint Lab Gap Matrix

30-Oct-12
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Pressure (MKS) 1 bar 1-10 bar 10-45 bar <45 bar 30-45 bar 1-20 bar 1 bar
Pressure (Eng) 15psi 15-150psi 150psi-650psi 650psi 370psi-650psi 15psi-300psi 15psi
Temperature (MKS) -40 to 300C -40 to 300C 700C+ 700C-2400C 1000C-1800C 700C-1000C 700C+
Temperature (Eng) -40 to 570F -40 to 570F 1300F 1300F-4200F 1800F-3300F 1300F-1800F 1300F

Inductively powered telemetry

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

Battery powered telemetry
Slip rings

Optical telemet

Hardwire

Transition technology
Connectors

Soft/flex wire

Fiberoptic cables and links

EVIGTI

P

Streamlining Advanced Instrumentai




Stationary Structures

EVI-GTI- PIWG Joint Lab Gap Matrix
30-Oct-12
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Pressure (MKS) 1 bar 1-10 bar 10-45 bar <45 bar 30-45 bar 1-20 bar 1 bar

Pressure (Eng) 15psi 15-150psi 150psi-650psi 650psi 370psi-650psi 15psi-300psi 15psi

Temperature (MKS) -40 to 300C -40 to 300C 700C+ 700C-2400C 1000C-1800C 700C-1000C 700C+

Temperature (Eng) -40 to 570F -40 to 570F 1300F 1300F-4200F 1800F-3300F 1300F-1800F 1300F
TRL assessments = Red 1-4, Yellow 5-6, Green 7-9

Hardwire (MIC)
Transition technology

Connectors

Soft/lex wire

Fiberoptic cables

EVIGII

Streamlining Advanced Instrumentati




18-Nov-14 ENABLING TECHNOLOGIES AND SUPPORTING CAPABILITIES

MEASUREMENT 1 2 3 4 5 6 7 8 9 10
X
MEMS - direct insertion X X X X X X X X X X X X X X X X
UV resonant absorpti 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
X X X X X X X X X X X X X

Tunable diode laser (TDL) lechnoluiles

Dynamic press! i X X X X X X X
Semi infinite lines
Radiative vapor analysis - spectral lines
i ic technologies

Ceramic thermocouple alloys
Fiber optic - FPVFBG/BBR
Absorpti i
Laser based jies - planar
2 D Mapping (
Seeded flowpath

citance

Plasma discharge

MEMS
Fiber optic - FPI
X X
i 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
ors 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
Fiberoptic technologies - (FBG/FPI etc) X X X X X X X X X X X X X X X
Direct optical 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

X X X X X X X X X
C X X X X X X X X X X X X
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
X X X X X X X X
X X X X X X X X X X X
i X X X X X X X X X X X
| Dynamic pressure gap sensor Hx 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
lon species particulate sensor X X X X X X X X X X X

Thermographic phosphors X

Fiberoptic slipring
ceramic slipring

X X X X X 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




