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An Estimation Method for Pressure States in LP EGR Loop of the Diesel
Engine Air-path System with Dual-loop EGR and VGT

Sooyoung Kim*) - Hyomin Jin® - Seibum Choi®

"23) Department of Mechanical Engineering, KAIST, 291 Dachak-ro, Yuseong-gu, Daejeon 305-701, Korea

Abstract : This paper deals with an estimation method for pressure states such as turbine outlet pressure and compressor inlet
pressure in LP (low pressure) EGR (exhaust gas recirculation) loop of a turbocharged diesel engine air-path system. Recently,
since concerns about hazardous substances of diesel engine emissions have been raised, diesel engines have been commonly
equipped with dual-loop EGR system and VGT. In accordance with the development of the engine configurations, precise
control methods have been required. Even though information about pressure states consisting of LP EGR loop are essential for
precise control of the air-path system with dual-loop EGR system, mass-produced engines does not include sensors for
measuring those pressure states yet. Hence, this paper suggests a simple estimation method of turbine outlet pressure and
compressor inlet pressure making best use of mass-produced sensors including MAF (mass air flow) sensor. The estimation
method is verified through comparing with experimental data of a 6,000cc heavy-duty diesel engine.

Key words : Diesel Engine Air-path System (F] 213 Air-path A]2~8), Dual-loop EGR (°]5 EGR A]2=®l), LP EGR
(A% EGR A]2=H])

Nomenclature V.. - compressor inlet volume
V, :turbine outlet volume
p; - intake manifold pressure R : ideal gas constant
p, - exhaust manifold pressure y : specific heat ratio
P, - compressor inlet pressure W, : fresh air flow rate
p,, :turbine outlet pressure Wiipegr - HP EGR flow rate
T, . intake manifold temperature W pegr - LP EGR flow rate
T, - exhaust manifold temperature W, - exhaust flow rate
T, - compressor inlet temperature W, : turbine flow rate
T, :turbine outlet temperature W, : compressor flow rate
¥, - intake manifold volume Subscripts
V. + exhaust manifold volume
1, X : intake manifold, exhaust manifold
* B 2} 71929, E-mail: westkllr@kaist.ac.kr. C, UC : compressot, upstream of compressor

t, dt : turbine, downstream of turbine
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