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DE ANZA COLLEGE

APPLIED TECHNOLOGIES DIVISION

COURSE OUTLINE


Degree Applicable

AUTOMOTIVE TECHNOLOGY 64HP
Effective Quarter Fall 2003


I.
Catalog Information

AUTO 64HP
High Performance Engine Preparation
9 Units

Prerequisite: Automotive Technology 64; or Automotive Technology 64A and 64B

Advisories: Automotive Technology 50A and 50B; English Writing 100B and Reading 100 (or Language Arts 100), or English as a Second Language 24 and 72 (or English as a Second Language 4); Mathematics 101.

Nine hours lecture per week

One hundred eight hours lecture per quarter

Precision and performance engine preparation. Includes selection and matching of engine and valve train components for maximum efficiency and output.


II.
Course Objectives

The student will:

A.
Measure and calculate static and effective compression ratios

B.
Evaluate operations necessary to maximize cylinder head airflow

C.
Select camshafts according to effective compression limits and engine airflow characteristics

D.
Select intake system components according to calculated airflow requirements

E.
Evaluate and select optimum exhaust system components according to valve timing, displacement, and RPM levels

F.
Perform computer analysis of engine output

G.
Compare fuels and combustion characteristics

H.
Analyze valve train action

I.
Compare engine lubricants and lubricating systems


III.
Essential Student Materials

Safety glasses for shop demonstrations


IV.
Essential College Facilities

A.
Automotive machine shop laboratory

B.
Computers and required software


V.
Expanded Description: Content and Form

A.
Blueprint planning

1.
Blueprint specifications

2.
Maximizing efficiency within blueprint specifications

3.
Blueprinting for total performance

4.
Parts selection; OE and after-market

B.
Improving reliability in performance engines

1.
Limits of production cooling systems

2.
Limits of production lubricating systems

3.
Improving the margin of safety in cooling systems

4.
Improving the margin of safety in lubricating systems

5.
Balancing performance engines

6.
Selecting cylinder heads and valve train components

7.
Piston speeds and the selection of bearings, fasteners, connecting rods and pistons

C.
Lubrication

1.
Petroleum based oils

2.
Synthetic oils

3.
Wet sump systems

4.
Dry sump systems

D.
Fuels

1.
Pump gasoline

2.
Aviation gasoline

3.
Racing gasoline

4.
Alcohol; methanol, ethanol

5.
Nitro-methane

6.
Nitrous oxide

E.
Preparing performance engines

1.
Improving efficiency

2.
Improving flow through ports

3.
Reducing restriction at the valves

4.
Synchronizing valve opening with piston travel

5.
Maximizing cylinder pressure

6.
Matching intake systems to the engine

7.
Matching exhaust systems to the engine

F.
Camshaft selection

1.
Lift requirements

2.
Duration limits

3.
RPM requirements

4.
Area under the curve

5.
Ramps and valve train behavior

6.
Valve spring requirements

7.
Valve spring analysis

G.
Engine analysis

1.
Computer simulations

2.
Dynamometer testing

H.
Tuning performance engines

1.
Ignition

2.
Fuel mixtures

3.
Normal and abnormal combustion


VI.
Assignments

A.
Reading from texts and handouts

B.
Outside assignments


VII.
Methods of Evaluating Objectives

A.
Objective examinations

B.
Objective final examination

C.
Outside assignments

D.
Attendance per department policy


VIII.
Texts and Supporting References

A.
Text

Lewis, W.G. Automotive Machining and Engine Repair. Engine Books, 2001

B.
Supporting Reference

Bell, A. Graham. Four Stroke Performance Tuning. Somerset, Haynes Publishing, 1997.

C. Recommended

1. Engine Analyzer Ver. 3.0+, Performance Trends Inc.

2. Drag Race Analyzer Ver. 3.2, Performance Trends Inc.


