


Defence R&D Canada (DRDC)

¢+ Advise on science and technology

¢+ Conduct defence research, development and analysis

+ Assess technology trends, threats, and opportunities

+ Engage industrial, academic and international partners in the transition of technology
+ Lead science and technology projects in defence and security
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+ Precision Weapons
- Propulsion

+ Spectral and Geospatlal Explmtatlon

*Energetic Materials “t
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Airspeed Nozzle Exit ;
* In-house CFD Code: ChinookIMP :  Angle of Attack Conditions
— 2D and 3D Reynolds-Averaged Navier-Stokes Hardhody Plume Flow = ©
Finite Volume code Flow Field Field
—  Structured and unstructured meshes with S~ —————— i

automatic mesh refinement
— Finite-rate chemistry
— K-m and K-¢ turbulence models

REMAP
Pre-Analysis = CFD Grid

— Lower-Upper Symmetric Gauss-Seidel (LU- '

SGS) and diagonal chemistry solvers to speed o < IR

convergence for intensive rocket plume Heat e inoo 7 —

roblome P Transfer ™= IMP Signature IR Results
— Coupled six-flux IR plume radiation solver '

« Validation
— Flowfield comparison with other CFD codes Post-Analysis CFD - .
Results = Optional

— Limited thermocouple data available (extreme
environment is a big challenge)

| |
— Experimental IR data available (combine LM] = = - - 2500
flowfield with radiation):
Radiometers, Spectrometers, Imaging
spectrometer for spatially-resolved data from

PIRATES (Passive Infrared Ranging And Target
Evaluation System)

ChinookIMP -
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Canadian Spectral Imager Data (8x8 detection elemé“ritgﬁj"ﬁ“"“
(Intensity vs: Wavenumber, X-position, Y-position, Time into event)

| Total Signature “Hypercube”
= T I I

NG | | |
1 [ S e T |
I I || I | I
T 7 N

| | I | =
. | T i
ﬁE4 %E‘Ew.ﬁ‘

6—,—|E == 4o=
IR “Frame” Sequence: || I— = ] e
Simultaneous Spectra [ I Sy

. == L T=
For each Pixel . I




Plume Particulate
Velocity Estimation

-Mosaic Construction
-Station Radiation Descriptions
-High Sensitivity:IFOV 0.5 mrad
-Wide IFOV (5.5 mrad)

-Unlimited Acquisition time
7

-Spectral Resolutions 1 — 16 cm™!

-Wide Spectral Range (2-12 um)

-Temporal Resolutions 13 to 230 ms
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Experience/Interest R orewn

 CFD: RANS techniques

* CFD validation experiments

« CFD verification & validation

* IR gas radiation validation measurements

* IR gas radiation verification & validation

« Gas absorption data bases (band & line)

* IR signature calculation uncertainty analysis i
« Surface temperature prediction methodologies and codes —=
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