MAK 411E Experimental Methods in Mechanical Engineering

TERM PROJECT: EXPERIMENT DESIGN

Spring 2010-2011
1) Test for determination of exhaust emissions of a heavy duty Diesel engine according to the related standards.

Method: A test system will be designed to determine the exhaust emission of heavy duty (vehicle) engines. The engine performance and emission parameters and criterion, test systems and test methods for determining of these parameters and the related standards for measuring the emissions must be studied first. Students may obtain the sources for these themes from libraries or from firms of auto industry in Turkey. The related standards (EC, SAE, ISO, BS, etc.) and test methods must be studied and the difference between the standards must be taken into consideration in selecting the test system as whole and in equipment and component basis. The difference between the standards must be taken into consideration and explained in selecting the test system as a whole and in equipment and component basis.

2) Experimental determination of aerodynamic and rolling resistance.

Method: Design a “coast down” experiment to determine aerodynamic resistance and rolling resistance coefficient of a passenger car. Aerodynamic resistance is a function of shape and size of the vehicle body and square of the vehicle speed. Rolling resistance is function of tire-road characteristics and vehicle load.

3) Experimental determination of fuel consumption of a passenger car on a chassis dynamometer.

Method: Fuel consumption (in liter/100 km) of a passenger car will be measured according the related standards (EC, SAE, ISO, BS, etc.). The standards demand the vehicle be tested on a chassis dynamometer and driven according to a test cycle which simulates both city and highway driving conditions. Fuel consumption performance parameters of a vehicle and criterion, test systems and test methods for determining of this performance and the related standards for measuring the consumption must be studied first. Students may obtain the sources for these themes from libraries or from firms of auto industry in Turkey. Mass or volume consumption methods may be used other than the methods in the standards. The difference between the standards must be taken into consideration and explained in selecting the test system as a whole and in equipment and component basis.

4) Experimental determination of evaporative hydrocarbon emissions of a passenger car.

Method: Choose a proper testing system, study the measurement equipments in detail and develop a testing procedure to measure evaporative hydrocarbon emissions of a passenger car. Selected measuring methods must meet the accuracy given in the related standards and regulations (EC, SAE, ISO, BS, etc.) The sources of the evaporative hydrocarbon emissions must be studied first. Students may obtain the sources for these subjects from libraries, internet and from the automotive companies in Turkey. The difference between the standards must be taken into consideration and explained in selecting the test system as a whole and in equipment and component basis.

5) Determination of stiffness and damping characteristics of a suspension spring and a   shock absorber.

Method: Develop a testing method in order to determine the spring coefficient of a suspension spring and damping coefficient of a shock absorber. Using measured values and a two-degree-of-freedom half-car-model determine the pitch and bounce frequencies and oscillation centers of a passenger car. Mass moment of inertia and center of gravity must be determined experimentally.

6) Experimental determination of chassis torsional stiffness of a passenger car.

Method: All basic calculations are based on the assumption that the chassis of the car is rigid, that is, it does not bend or twist under any driving conditions. A vehicle must have sufficient torsional stiffness for proper handling behavior. Also, a flexible chassis may be prone to fatigue. Torsional stiffness may be measured in a number of different ways. Develop a testing method and procedure in order to measure chassis torsional stiffness of a passenger car.

7) Determination of understeer gradient of a race car.

Method: Develop a circular skid pad testing method in order to determine the steady state understeer gradient of a race car. Skid pad testing is a common way to measure steady state vehicle characteristics. Study standard testing procedures. Select necessary equipments, design a test track, methodology and procedure to measure handling characteristics. Study important effects that must be controlled during the tests.

8) Measurement of air-flow-rate in an IC Engine.
Method: Air flow rate of IC engines will be determined. Air flow determination in IC engines has some difficulties (oscillating flow condition, demand for minimum pressure loss etc). Selected measuring methods must meet the accuracy given in the related standards (EC, SAE, ISO, BS, etc.) in wide operating range of the engine. Principles of the flow rate measurement of gases, measurement methods and systems and the related standards for measuring flow rate (including special requirements in IC engine applications) must be studied first. The difference between the standards must be taken into consideration and explained in selecting the test system as a whole and in equipment and component basis.

9) Vehicle Pass-by Noise Testing.
Method: Community noise regulations put stringent requirements on road vehicle exterior noise emission. Regulations apply to cars, trucks, buses, motorcycles, and scooters. Manufacturers have to certify that their vehicles comply with noise emission standards by measuring according to procedures defined by international standards (EC, SAE, ISO, TSE, etc.), commonly known as Pass-by noise tests. Describe test procedures for outdoor and indoor (semi anechoic chamber) measurements. Explain about the measurement apparatus and limit values.  
10) Design of an Engine test bench for a given power and speed range.
Method: An engine test facility is a complex of machinery, instrumentation and support services, housed in a building adapted or built for its purpose. For such a facility to function correctly and cost-effectively, its many parts must be matched to each other while meeting the operational requirements of the user and being compliant with various regulations. Engine test facilities vary considerably in power rating and performance; in addition there are many cells designed for specialist interests, such as production test or study of engine noise, lubrication oils or exhaust emissions. Design a test bench for a chosen range with the ability to measure engine power, and fuel consumption for drawing an engine map. Select necessary equipments, and describe procedure to measure characteristics. Study important effects that must be controlled during the tests (temperature, pressure etc.).

General Rules:

1. Experiment design project (project report + poster presentation) will be your final exam and weigh 40 % of your total grade.

2. Each team must submit a bound copy of the project report. The project report is due on the final examination day. No late submission is accepted.

3. Unlike your homework assignments and laboratory reports, this project is teamwork and same grade will be given to the each member of the group.

4. The group will specify the responsibility of each member. 

5. The project reports are formal reports and “report writing rules” shown in the first week of the class must be used.

6. The reasons (minimum technical specifications, price, simplicity, availability, etc.) of selecting the equipments and components which can be used for this system will be explained.

7. Project report will cover detailed knowledge about the subject, detailed test procedure, detailed drawings of the test system, expected results, detailed budgetary plan and sources used. 

8. Your experiment design will be presented to other students and faculty members by a poster presentation. The date, time and location of the poster presentation will be announced later.

9. Download the poster template from the course website, and prepare a poster presentation for your experiment design. The presentation should be printed on a single cardboard.
10. Poster presentation must have 8 to 10 slides and contain;  

a. Experiment title and names of the group members.  

b. Introduction, problem definition and objectives.

c. Theory and basic equations. 

d. Testing equipment. 

e. Procedure. 

f. Expected or measured results, graphs and charts. 

g. Conclusion. 

11. Experiment design will be presented by a group member. All group members must participate in the poster presentation and be ready to answer questions about your design.
12. In addition to the hard copy, a soft copy of the project report (.doc) and poster presentation (.ppt) will be submitted on a CD or a floppy disk.
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