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Washtenaw Community College Comprehensive Report

SCI 102 Applied Science
Effective Term: Fall 2022

Course Cover
College: Math, Science and Engineering Tech
Division: Math, Science and Engineering Tech
Department: Physical Sciences
Discipline: Sciences
Course Number: 102
Org Number: 12350
Full Course Title: Applied Science
Transcript Title: Applied Science
Is Consultation with other department(s) required:
No
Publish in the Following: College Catalog , Time Schedule , Web Page
Reason for Submission: Course Change
Change Information:

Consultation with all departments affected by this course is required.
Course description
Credit hours
Total Contact Hours

Rationale: Updating the current course for full approval.
Proposed Start Semester: Winter 2022
Course Description: In this course, students will identify the principles of basic science and physics as
they apply to the handling, installation, and repair of mechanical equipment in the piping industry.
Students will study the concepts, properties, and characteristics of fluids (including water, hydraulics,
pneumatics, metals and alloys) and corrosion through classroom problem-solving calculations and lab
activities. Using mathematical computations to determine volumes, change of state, and the effects of
temperatures and pressures will also be discussed. In addition, students will recognize the relationships
of these sciences to understand the mechanical advantages of simple and compound machines as well as
the benefits gained through measured work and horsepower. This course is open only to apprentices in
the United Association.

Course Credit Hours
Variable hours: Yes
Credits: 0 – 3
Lecture Hours: Instructor: 45 Student: 45
Lab: Instructor: 15 Student: 15
Clinical: Instructor: 0 Student: 0

Total Contact Hours: Instructor: 0 to 60 Student: 0 to 60
Repeatable for Credit:
NO
Grading Methods:
Letter Grades
Audit
Are lectures, labs, or clinicals offered as separate sections?:
NO (same sections)

College-Level Reading and Writing
College-level Reading & Writing
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College-Level Math

Requisites
Prerequisite 
Academic Reading and Writing Levels of 6; Member of the United Association

General Education
General Education Area 4 - Natural Science
 Assoc in Applied Sci - Area 4
 United Associate students only

Request Course Transfer
Proposed For:

Student Learning Outcomes

1. Identify the properties and characteristics of water and metals as they relate to pressure, temperature,
states of matter, density, and molecular structure.

Assessment 1
Assessment Tool: Outcome-related test questions
Assessment Date: Spring/Summer 2022
Assessment Cycle: Every Three Years
Course section(s)/other population: All
Number students to be assessed: All
How the assessment will be scored: Answer key
Standard of success to be used for this assessment: 80% of the students will score 80% or
higher.
Who will score and analyze the data: U.A. instructors

2. Identify the properties and characteristics of fluids and gases as they relate to volume, pressure, and
temperature relationships, vacuums, and flow rates through piping systems.

Assessment 1
Assessment Tool: Outcome-related test questions
Assessment Date: Spring/Summer 2022
Assessment Cycle: Every Three Years
Course section(s)/other population: All
Number students to be assessed: All
How the assessment will be scored: Answer key
Standard of success to be used for this assessment: 80% of the students will score 80% or
higher.
Who will score and analyze the data: U.A. instructors

3. Identify the mechanics and relationships of force, work, distance, horsepower, and mechanical
advantage as they apply to simple and compound machines.

Assessment 1
Assessment Tool: Outcome-related test questions
Assessment Date: Spring/Summer 2022
Assessment Cycle: Every Three Years
Course section(s)/other population: All
Number students to be assessed: All
How the assessment will be scored: Answer key
Standard of success to be used for this assessment: 80% of the students will score 80% or
higher.
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Who will score and analyze the data: U.A. instructors

4. Identify the properties and characteristics of metals, metal alloys, and synthetic piping materials and
their ductility, malleability, compression, shear strength, and thermal expansion.

Assessment 1
Assessment Tool: Outcome-related test questions
Assessment Date: Spring/Summer 2022
Assessment Cycle: Every Three Years
Course section(s)/other population: All
Number students to be assessed: All
How the assessment will be scored: Answer key
Standard of success to be used for this assessment: 80% of the students will score 80% or
higher.
Who will score and analyze the data: U.A. instructors

5. Identify the types, forms, process, and prevention of corrosion and its effects on mechanical piping
systems.

Assessment 1
Assessment Tool: Outcome-related test questions
Assessment Date: Spring/Summer 2022
Assessment Cycle: Every Three Years
Course section(s)/other population: All
Number students to be assessed: All
How the assessment will be scored: Answer key
Standard of success to be used for this assessment: 80% of the students will score 80% or
higher.
Who will score and analyze the data: U.A. instructors

Course Objectives
1. Compare and contrast the structure and components of atom, molecules, elements, compounds,

mixtures, and solutions.
2. Identify the three physical states of matter.
3. Calculate area and volumes of given surfaces and containers.
4. Calculate the density of a substance and determine its buoyancy.
5. Recognize and calculate specific heat, sensible heat, and latent heat and their relationship to the three

states of matter.
6. Explain the effects of heat and pressure on different states of matter.
7. Identify and calculate temperatures between the four temperature scales.
8. Calculate the number of BTU's needed to convert a given state of matter to another state at varying

pressures.
9. Discuss and give examples of the application of Bernoulli's principle.

10. Differentiate between density, specific gravity and weight density.
11. Explain kinetic energy and its relationship to molecular structure and heat transfer.
12. Identify steam properties, saturation points, superheated steam, and their volumes to varying

temperatures and pressures.
13. Discuss compression and expansion of gases in relationship to temperatures.
14. Describe the function of a barometer in relationship to atmospheric pressure.
15. Discuss fluid dynamics, and the relationship of pressure to velocity for fluid flow in piping systems.
16. Convert inches of mercury to pounds per square inch.
17. Calculate the pressure in piping systems under varying conditions.
18. Calculate the discharge pressure of pumps in psia (pounds per square inch absolute) and psig (pounds

per square inch gauge) at varying barometric pressures.
19. Identify Boyle's law and the relationship to mechanical piping systems.
20. Explain siphonic action.
21. Discuss the relationship between work, force, and distance.
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22. Differentiate between work and power.
23. Calculate force, distance, time, power, and horsepower.
24. Identify the six different types of simple machines.
25. Apply the concepts of work and energy to create mechanical advantage.
26. Describe friction loss and its affects to simple and compound machines.
27. Identify the standard unit of power.
28. Calculate mechanical advantage for simple and compound machines.
29. Discuss the characteristics and properties of elementary metals.
30. Identify the common metals used in piping industry.
31. Differentiate between ferrous and non-ferrous metals.
32. Discuss and calculate thermal (linear) expansion and contraction of common piping materials in

relationship to varying temperatures and pressures.
33. Define the characteristics and properties of alloys used in piping systems.
34. Discuss the ductility, malleability, tensile strength, compressive strength and shear strength of piping

metals and alloys.
35. Discuss the processes of annealing, hardening, and tempering of metals and alloys.
36. Define the term synthetic as it relates to piping materials.
37. Describe the effects of commonly used fillers in piping systems.
38. Compare the three methods for joining synthetic pipes.
39. Identify and define the six forms of corrosion.
40. Differentiate among the three types of corrosion.
41. Discuss the process and prevention of oxidation.
42. Explain an electrochemical corrosion reaction.
43. Explain how corrosion can be controlled in underground piping systems.
44. Define a galvanic cell.

New Resources for Course

Course Textbooks/Resources
Textbooks

International Pipe Trades Joint Trade Committee. Related Science, 3rd ed. IPTJTC, 2006
Manuals
Periodicals
Software

Equipment/Facilities

Reviewer     Action Date
Faculty Preparer:    
Tony Esposito     Faculty Preparer  Nov 18, 2021 
Department Chair/Area Director:    
Suzanne Albach     Recommend Approval  Dec 04, 2021 
Dean:    
Victor Vega     Recommend Approval  Jan 12, 2022 
Curriculum Committee Chair:    
Randy Van Wagnen     Recommend Approval  Mar 01, 2022 
Assessment Committee Chair:    
Shawn Deron     Recommend Approval  Mar 03, 2022 
Vice President for Instruction:    
Kimberly Hurns     Approve  Mar 04, 2022 
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