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AUTO-1300: AUTOMOTIVE ENGINES
Cuyahoga Community College
Viewing: AUTO-1300 : Automotive Engines
Board of Trustees:
January 2026 

Academic Term:
Fall 2026 

Subject Code
AUTO - Automotive Technology 

Course Number:
1300 

Title:
Automotive Engines 

Catalog Description:
Operation of internal combustion gasoline and diesel engines including engine 
fundamentals and removal, lubrication and cooling system operation, and 
cylinder head and engine block diagnosis. Engine disassembly, measurements 
for correctness, proper assembly techniques, and gasket and sealing information 
included. 

Credit Hour(s):
3 

Lecture Hour(s):
1 
Lab Hour(s):
6 

Other Hour(s):
0 

Requisites
Prerequisite and Corequisite
None. 

Outcomes
Course Outcome(s):
Demonstrate and utilize common shop and personal safety practices. Comply with personal and environmental safety practices 
associated with clothing; eye protection; hand tools; power equipment; proper ventilation; and the handling, storage, and disposal of 
chemicals/materials in accordance with local, state, and federal safety and environmental regulations. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Identify general shop safety rules and procedures.
2. Utilize safe procedures for handling of tools and equipment.
3. Identify and use proper placement of floor jacks and jack stands.
4. Identify and use proper procedures for safe lift operation.
5. Utilize proper ventilation procedures for working within the lab/shop area.
6. Identify marked safety areas.
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7. Identify the location and the types of fire extinguishers and other fire safety equipment; demonstrate knowledge of the procedures 
for using fire extinguishers and other fire safety equipment.

8. Identify the location and use of eye wash stations.
9. Identify the location of the posted evacuation routes.

10. Comply with the required use of safety glasses, ear protection, gloves, and shoes during lab/shop activities.
11. Identify and wear appropriate clothing for lab/shop activities.
12. Secure hair and jewelry for lab/shop activities.
13. Demonstrate awareness of the safety aspects of supplemental restraint systems (SRS), electronic brake control systems, and 

hybrid vehicle high voltage circuits.
14. Demonstrate awareness of the safety aspects of high voltage circuits (such as high intensity discharge (HID) lamps, ignition 

systems, injection systems, etc.).
15. Locate and demonstrate knowledge of material safety data sheets (SDS).

Course Outcome(s):
Complete engine repair tasks utilizing automotive repair information and fundamental background knowledge to properly diagnose, 
repair and maintain automotive engines. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Complete work order to include customer information, vehicle identifying information, customer concern, related service history, 

cause, and correction.
2. Research vehicle service information such as fluid type, internal combustion engine operation, vehicle service history, service 

precautions, technical service bulletins, and recalls including xEVs and vehicles equipped with advanced driver assistance 
systems (ADAS).

3. Verify operation of the instrument panel engine warning indicators.
4. Inspect engine assembly for fuel, oil, coolant, and other leaks; determine needed action.
5. Install engine covers using gaskets, seals, and sealers as required.
6. Verify engine mechanical timing.
7. Perform common fastener and thread repair, to include: remove broken bolt, restore internal and external threads, and repair 

internal threads with thread insert.
8. Identify service precautions related to service of the internal combustion engine of an xEV.

Course Outcome(s):
Diagnose, repair, and maintain the engine cylinder head and valve train components. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Identify cylinder head and valve train components and configurations.
2. Remove cylinder head; inspect gasket condition; install cylinder head and gasket; tighten according to manufacturer's 

specification and procedure.   
3. Clean and visually inspect a cylinder head for cracks; check gasket surface areas for warpage and surface finish; check passage 

condition.
4. Inspect valve actuating mechanisms for wear, bending, cracks, looseness, and blocked oil passages (orifices); determine needed 

action.
5. Adjust valves (mechanical or hydraulic lifters).
6. Inspect and replace camshaft and drive belt/chain; includes checking drive gear wear and backlash, end play, sprocket and chain 

wear, overhead cam drive sprocket(s), drive belt(s), belt tension, tensioners, camshaft reluctor ring/tone-wheel, and valve timing/
variable lift components; verify correct camshaft timing.

7. Inspect valve springs for squareness and free height comparison; determine needed action.
8. Replace valve stem seals on an assembled engine; inspect valve spring retainers, locks/keepers, and valve lock/keeper grooves; 

determine needed action.
9. Inspect valve guides for wear; check valve stem-to-guide clearance; determine needed action.
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10. Inspect valves and valve seats; determine needed action.
11. Check valve spring assembled height and valve stem height; determine needed action.
12. Inspect valve lifters and hydraulic lash adjusters; determine needed action.
13. Inspect and/or measure camshaft for runout, journal wear and lobe wear.
14. Inspect camshaft bearing surface for wear, damage, out-of-round, and alignment; determine needed action.

Course Outcome(s):
Diagnose, repair, and maintain the engine block assembly 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Identify engine block assembly components and configurations. 
2. Remove, inspect, and/or replace crankshaft vibration damper (harmonic balancer).
3. Disassemble engine block; clean and prepare components for inspection and reassembly.
4. Inspect engine block for visible cracks, passage condition, core and galley plug condition, and surface warpage; determine needed 

action.
5. Inspect and measure cylinder walls/sleeves for damage, wear, and ridges; determine needed action.
6. Inspect and measure camshaft bearings for wear, damage, out-of-round, and alignment; determine needed action.
7. Inspect crankshaft for straightness, journal damage, keyway damage, thrust flange and sealing surface condition, and visual 

surface cracks; check oil passage condition; measure end play and journal wear; check crankshaft position sensor reluctor ring 
(where applicable); determine needed action.

8. Inspect main and connecting rod bearings for damage and wear; determine needed action.
9. Identify piston and bearing wear patterns that indicate connecting rod alignment and main bearing bore problems; determine 

needed action.
10. Inspect and measure piston skirts and ring lands; determine needed action.
11. Determine piston-to-bore clearance.
12. Inspect, measure, and install piston rings.
13. Inspect auxiliary shaft(s) (balance, intermediate, idler, counterbalance and/or silencer); inspect shaft(s) and support bearings for 

damage and wear; determine needed action; reinstall and time.
14. Assemble engine block.

Course Outcome(s):
Diagnose, repair, and maintain the engine lubrication and cooling systems. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Identify lubrication and cooling system components and configurations.
2. Perform cooling system pressure and dye tests to identify leaks; check coolant condition and level; inspect and test radiator, 

pressure cap, coolant reservoir/recovery tank, heater core and galley plugs; determine needed action.
3. Identify causes of engine overheating.
4. Inspect, replace, and/or adjust drive belts, tensioners, and pulleys; check pulley and belt alignment.
5. Inspect and/or test coolant; drain and recover coolant; flush and/or refill cooling system; use proper fluid type per manufacturer 

specification; bleed air as required.
6. Identify different types of water/coolant pumps (belt driven, chain driven, and electric).
7. Remove, inspect, and replace thermostat and gasket/seal.
8. Inspect, remove, and replace water/coolant pumps.
9. Inspect and test fan(s), fan clutch (electrical and/or mechanical), fan shroud, and air dams/shutters; determine needed action.

10. Perform oil pressure tests; determine needed action.
11. Inspect, test, and replace oil temperature and pressure switches and sensors.
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12. Inspect oil pump gears or rotors, housing, pressure relief devices, pressure control devices, and pump drive; perform needed 
action.

Methods of Evaluation:
1. Participation and discussion
2. Observation
3. Written assignments
4. Exams
5. Quizzes
6. Lab tasks
7. Classroom recitations

Course Content Outline:
1. Engine Operation

a. Four Stroke Cycle
b. Valve Train Arrangements
c. Engine Timing Operation
d. Intake and Exhaust Manifolds

2. Engine Types and Classifications
a. Cylinder Arrangements
b. Cylinder Numberings
c. Engine Aspiration
d. Alternative Engine Designs

3. Engine Size and Performance Ratings
a. Compression Ratio
b. Atmospheric Pressure and Vacuum
c. Engine Horsepower Ratings
d. Engine Torque
e. Engine Efficiency

4. Engine Hardware and Metric and Standard Designations
a. Gaskets and Seals
b. Metric and Standard Thread ID
c. Thread Repair Techniques
d. Fastener Torque Values

5. Precision Measuring Tools Used in Engine Repair
a. Micrometers
b. Dial Indicators
c. Straight Edge and Feeler Gauges
d. Metric and Standard Rulers
e. Telescoping and Hole Gauges

6. Short Block Construction
a. Cylinder Block Assembly
b. Crankshaft Construction
c. Connecting Rod and Piston Construction
d. Piston Ring Construction
e. Engine Bearing Construction

7. Top End Construction
a. Cylinder Head Assembly
b. Valve Guides and Valve Seats
c. Valve, Seal and Spring Assemblies
d. Camshaft Construction
e. Push Rod and Cam Follower Construction
f. Valve and Camshaft Covers

8. Front End and Manifold Construction
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a. Timing Belt and Engine Front Cover
b. Vibration Dampener Construction
c. Intake and Exhaust Manifold Construction

9. Cooling System Operation and Service
a. Cooling System Functions
b. Engine Fan Service
c. Coolant Service
d. Radiator and Pressure Cap Service
e. Thermostat Service
f. Flushing a Cooling System

10. Lubrication System Operation and Service
a. Oil Pumps
b. Oil Filters
c. Oil Level Indicator
d. Engine Oil and Filter Service
e. Oil Pressure Indicators
f. Oil Pan Service

11. Turbocharging and Supercharging Systems
a. Normal Aspiration
b. Engine Modifications
c. Turbocharger Construction
d. Supercharger Construction

12. Engine Mechanical Problems
a. Timing Mechanism Problems
b. Cylinder Head Problems
c. Cylinder Block Problems
d. Intake and Exhaust Manifold Problems

13. Engine Removal, Disassembly and Cleaning
a. Engine Removal Methods
b. Engine Disassembly Techniques
c. Cleaning Engine Parts

14. Engine Reassembly, Installation, Startup and Break-In
a. General Engine Assembly Rules
b. Final Engine Assembly Rules
c. Engine Break-In Methods and Customer Delivery

15. Short Block Rebuilding and Machining
a. Cylinder Block Service
b. Cylinder Honing and Deglazing
c. Block Boring
d. Piston and Connecting Rod Services
e. Engine Balancing

16. Top End Rebuilding and Machining
a. Valve Guide Service
b. Valve Seat Reconditioning
c. Valve Grinding
d. Cylinder Head Resurfacing
e. Camshaft, Lifter, Pushrod and Rocker Service

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other 
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor 
with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen 
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under 

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via 
email at legal@tri-c.edu.

Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

  Topics
Week 1 Shop Safety; Tools and Equipment; Service Info and Work Order
Week 2 Review of Engine Operation
Week 3 Engine Hardware
Week 4 Engine Types and Classifications
Week 5 Engine Size and Performance Ratings
Week 6 Week 6 Short Block Construction
Week 7 Top End Construction
Week 8 Front End Service and Manifold Construction
Week 9 Cooling System Operation and Service
Week 10 Lubrication System Operation and Service
Week 11 Short Block Rebuilding and Machining
Week 12 Top End Rebuilding and Machining
Week 13 Engine Removal, Disassembly and Cleaning
Week 14 Engine Reassembly, Install, Startup and Break-In
Week 15 Turbo and Supercharging Systems
Week 16 Engine Mechanical Problems

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Reading will be from one of the below recommended textbooks:
Halderman, James D.    Automotive Engines: Theory and Service.
Gilles, Tim & LeVan, Tim.   Automotive Engines: Diagnosis, Repair and Rebuilding. 
Duffy, James & Palmiter, Brian. Auto Engine Repair (8th Ed.)

Resources for the Instructor
Halderman, James D. Automotive Engines: Theory and Servicing. 10th ed. Columbus, Ohio: Pearson, 2023.

Duffy, James E. and Brian Palmiter. Auto Engine Repair. 8th ed. Tinley Park, Ill.: The Goodheart-Willcox Company, Inc., 2026.

Hadfield, Christopher and Tim LeVan. "Today's Technician Series" Automotive Engine Repair and Rebuilding. 7th ed. Mason, Ohio: 
Cengage, 2025.

Gilles, Tim and Tim LeVan. Automotive Engines: Diagnosis, Repair and Rebuilding. 9th ed. Mason, Ohio: Cengage, 2024.

Instructional Services
CTAN Number:
Industry-Recognized Transfer Assurance Guide: ITAUT007 
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