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Introduction

Work done during the first semester of our design project was adequate, however improvement could be made.  Progress was made in spurts rather than a smoothly flowing project progression.  We have reviewed our methods of the first semester and have formulated a plan to complete the project successfully in the time remaining for the second semester.  

The scope of our project is:

To design an intake and exhaust system for a prototype racecar, scheduled for mass production at minimal cost for the weekend autocross racer.  Intake and exhaust system must provide maximum horsepower and torque across the power band, provided a restricted intake and decibel limits placed on the design.
Currently, the majority of the design work has been completed and we are nearing the construction phase of our project.  Calculations for the intake parameters have been done and drawings have been created for the components in the system.  On the other hand problems still exist in the design of the exhaust.  The problem has come down to making the decision to; buy the exhaust, build our own exhaust, or a combination of both.  In order to complete our work, materials will have to be inventoried and purchased and a good deal of time will have to be devoted to producing the final components.

Overview

The majority of components in the intake system, including runners, plenum and required restrictor, will be made out of carbon fiber, which needs to be purchased.  A decision has been made to shop fabricate the throttle body rather than purchase, as previously stated.  Appropriate throttle designs are not commercially available at a reasonable cost.  Detailed design has begun on the throttle and machining has been scheduled in for it.  Also included on the intake side are fuel injectors and an air filter.  Final decisions need to be made for these components so that purchase orders can be placed.

The exhaust system will be formed out of Stainless Steel 1026 which will then be spray coated with ceramics to aid in insulation.  The tubing will be mandrel bent to assure a constant cross sectional area, necessary for smooth gas flow through the pipes.  We do not have the facilities necessary for either the mandrel bending or the ceramic coating here at the university, so this work will have to be contracted out.  A muffler will also have to be purchased to complete the system.

Management

The project was broken down in our Work Breakdown Structure (WBS) into manageable sections.  The tasks were then laid out in our schedule.  The schedule, as of last semester, focused on tasks to be completed before the break, so the schedule has been updated to provide more detail on work to be completed this semester.  As our schedule shows, the remainder of our projects focuses on the acquisition of materials and construction and testing of components.

Construction

wax castings will be made 
Testing

Both during and after construction of the parts, testing will have to be performed to assure that all rule requirements are being met, and that the new system is an improvement over the old design.  Planned testing is to include:

Flow Test Runners and Restrictor


Upon advice from Dr. Shih, the runners and restrictors will be connected to a vacuum (rather than using a wind tunnel) to measure mass flow rates, velocities and flow patterns.

Fuel Injection Test


A fuel injector test kit has been ordered that will test the spray patterns, flow rates and response time of the fuel injectors.

Plenum Pressure Test


The car’s control module takes input from a plenum pressure gauge and can be monitored by computer using software from Haltech.  The plenum pressure and pressure variations of the old and new designs can be prepared in this way.  A higher pressure and lower fluctuations are desired to promote better air flow into the cylinders.

Decibel Testing of Exhaust


The noise must register no more than 110 db (+/- 1 db) on a meter placed 2 feet behind the exhaust outlet with the engine running at 9000 rpm.  A sound decibel meter has been ordered to test this parameter.

Exhaust Gas Temperature Test 


Infrared thermometers, available at school, will be used to measure the exhaust gas temperature at the outlet and the temperature of the exhaust pipes at various points.  The new and old designs will be compared to each other.  A higher gas temperature is desired to reduce gas density changes within the exhaust system and maintain smooth flow.  Higher gas temperatures correlate to lower pipe surface temperatures, which reduce heat loss to the surroundings.
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