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Abstract 
Intelligent Alternator Control Mechanism for Energy Recuperation 
and Fuel Efficiency Improvement 

With the current state of ever-rising fuel prices and unavailability of affordable alternate 
technologies, significant research and development efforts have been invested in recent times 
toward improving fuel efficiency of vehicles powered with conventional internal combustion 
engines. To achieve this, a varied approach has been adopted by researchers to cover the 
entire energy chain including fuel quality, combustion quality, power generation efficiency, 
down-sizing, power consumption efficiency, etc. Apart from energy generation, distribution and 
consumption, another domain that has been subjected to significant scrutiny is energy 
recuperation or recovery. 

A moving vehicle and a running engine provide a number of opportunities for useful back-
recovery and storage of energy. The most significant sources for recuperation are the kinetic 
energy of the moving vehicle or running engine and, to a lesser extent, the thermal energy from 
mediums such as exhaust gas. This paper describes and analyzes a method to recuperate 
electrical energy from a portion of the vehicle kinetic energy through an intelligent alternator 
control mechanism. The intelligent alternator control system, its implementation on a 
demonstrator vehicle including the control logics, and measurements of recuperated energy and 
fuel-saving under different test conditions are presented as part of this paper. 
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Abstract 
CAE Simulation of Door Sag/Set Using Subsystem Level Approach 

The performance of the door assembly is very significant for the vehicle design; and the door sag 
operating condition is one of the important attributes for the design of the door assembly. 

This paper provides an overview of the conventional approach for door sag/set study based ondoor-
hinge-BIW assembly (system level approach) and a new approach, based on a subassembly (subsystem 
level approach). 

The door sag/set simulation at the system level is the most common approach, adopted across the 
automotive industry. This approach evaluates the structural adequacy of door assembly for sag load, but 
to learn the stiffness contributor for door sagging is always a time-consuming and iterative task. 

This new approach of door sag/set, at the subsystem level, evaluates the structural stiffness contribution 
of individual subsystems for door assembly performance. It support for setting up the target at subsystem 
level, which integrate and regulate the system level performance. This approach is also useful for 
generating the design enablers and for optimization of door-hinge-BIW assembly with higher reliability. 

Abaqus/Standard, from Dassault Systemes, is the software solution used as the FE solver to simulate the 
door sag/set by both the approaches with application of material, geometrical and contact nonlinearities. 
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