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1911 The turbocharger turbine
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19111 Research gaps & goal

O Limited insights into the thermo-fluid effects due to heat transfer with the
first law of thermodynamic based method

[ Customary set-up ignore the presence of the upstream exhaust manifold

O Limited knowledge about the thermo-fluid physics under on-engine
conditions

Goal: Understand the thermo-fluid physics and the
turbine performance under realistic engine conditions
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R3. What are the effects of
upstream exhaust manifold on
the heat transfer and
geometry Today'’s topic performance of the turbine?
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under pulsatile flow scenario R1: What are the associated
aerothermodynamic losses due
Developed flow exergy method to improve to heat transfer?

the quality of heat transfer analysis R2: How can we quantify the

Lesson learned: Limitation of the losses?
first law of thermodynamics analysis
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YT T —— ——

Exhaust manifold & scroll T,= 1173 K
Rotor Adiabatic
Diffuser & outlet duct T,= 929 K

*Ty is the estimated average solid-fluid wall temperature from 1D model
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Flow field (1500 rpm)
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Flow exergy budget
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Flow exergy budget (1500 rpm) GEx
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%11 Conclusions

 What are the effects of upstream exhaust manifold on the heat transfer
rate and performance of the turbine?

» Fundamental thermo-fluid physics (i.e. secondary flow) in the scroll is
governed by exhaust manifold

» Heat transfer rate & aerothermodynamic losses increase
» Turbine power is relatively unaffected
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Future challenges
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for turbine research
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