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Cuyahoga Community College
Viewing: ATSM-2350 : Duct Design and Testing
Board of Trustees:
June 2026 

Academic Term:
Fall 2026 

Subject Code
ATSM - Applied Ind Tech- Sheetmetal 

Course Number:
2350 

Title:
Duct Design and Testing 

Catalog Description:
Covers duct configuration and design concepts including plenum requirements and aspect ratios covering air loss due to friction. Also 
included is a section on performing a system leak test. 

Credit Hour(s):
2 

Lecture Hour(s):
2 

Requisites
Prerequisite and Corequisite
Departmental approval: admission to Sheet Metal Working Technology apprenticeship program. 

Outcomes
Course Outcome(s):
Determine the required sizes of ductwork and explain the concepts of duct configuration based on unit size and friction loss. 

Objective(s):
1. Define the terms used in duct design and explain the application of each.
2. Determine the required size of the ductwork using applied math and friction loss charts.
3. Explain how air flow velocity is lost due to friction.
4. Compile a list of duct sizes that are required for any air handling unit given the size of the unit, room dimensions and load 

calculations.

Course Outcome(s):
Determine how aspect ratio and friction loss effects air flow. 

Objective(s):
1. Compute the required cubic feet per minute of air for duct runs that are branches of the plenum.
2. Explain how field installation conditions and restrictions affect duct sizes and friction loss and air flow.
3. Define air flow and explain the factors that constitute and determine good air flow in a duct system.
4. Compute air flow requirements using velocity and area formulas.

Course Outcome(s):
Describe the different types of plenum systems and their respective functions and discuss how design factors affect air loss in each. 
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Objective(s):
1. Identify the various types of plenums and explain the application of each.
2. Explain how design factors are contingent upon the building design, layout and purpose of the facility.
3. Calculate the air loss within a system bases on different plenum configurations.

Course Outcome(s):
Explain the concepts of air leakage in heating and cooling systems, how air leakage tests are performed, and demonstrate the ability 
to correct problems of air loss within a system. 

Objective(s):
1. Explain how air loss affects a heating and cooling system.
2. List various tests that are used to determine air leakage within ductwork.
3. Interpret industry tables and charts that are used to determine allowable air loss in a heating and cooling system.

Methods of Evaluation:
1. Quizzes
2. Tests
3. Class participation

Course Content Outline:
1. Ductwork: Concepts

a. Terminology
i. Design

1. Aspect ratio
2. Plenum
3. Friction loss

ii. Application
1. Cross sectional areas
2. Surface areas
3. Extended reducing
4. Perimeter loop
5. Down flow
6. Eddy currents
7. Static pressure

b. Sizing
i. Applied math

1. Basic concepts
2. Square roots
3. Areas: total and surface

ii. Friction loss
1. Air quantity
2. Equal friction
3. Charts

c. Air flow loss
i. Friction

ii. Duct design
iii. Eddy currents

d. Duct size lists
i. Air handling units

ii. Unit size
iii. Room dimensions
iv. Load calculations

2. Aspect ratio and friction loss
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a. Duct sizing
i. Field installation considerations

ii. Restrictions
b. Aspect ratio specifications

i. Four-to-one rule
ii. Surface area

iii. Cost efficiency
3. Plenum systems and functions

a. Terms
i. Air handlers

ii. Plenums
b. Systems

i. Extended
ii. Extended reducing

iii. Perimeter
c. Applications

i. Residential
ii. Open air

iii. Industrial
iv. Down flow

1. In ground
2. Perimeter loop

d. Building layout factors
i. Multiple office

ii. Industrial
iii. Residential

e. Air loss calculations
i. Plenum configurations

ii. Length of plenum and duct runs
iii. Static pressure

4. Air leakage tests and troubleshooting
a. Affects of air loss

i. Costs
ii. Efficiency

b. Tests
i. Types

1. Percent of system design
2. Cubic feet per minute/square footage

ii. Set up and procedures
c. Tables and charts

i. Allowances
ii. Classifications

d. Troubleshooting
i. Results analysis

ii. Sealing methods
iii. Corrective measures

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 
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.

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Other Required Instructional Policies:

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

Weekly Schedule

  Topics
Week 1 Introduction to Duct Design
Week 2 Ductwork Terminology and Basic Concepts
Week 3 Applied Math for Duct Sizing
Week 4 Cross Sectional Area and Surface Area
Week 5 Air Quantity and Air Flow Basics
Week 6 Friction Loss in Duct Systems
Week 7 Equal Friction Duct Design
Week 8 Aspect Ratio and the Four to One Rule
Week 9 Duct Sizing and Unit Size Considerations
Week 10 Field Installation Restrictions
Week 11 Plenum Systems Overview
Week 12 Types of Plenums and Applications
Week 13 Air Loss and Static Pressure
Week 14 Air Leakage Tests and Procedures
Week 15 Troubleshooting Air Loss and Sealing Methods
Week 16 Review and Final Assessment

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

Required/Recommended Readings
Instructor-provided materials

Resources for the Instructor
Eugene Silberstein, Jason Obrzut, John Tomczyk, Bill Whitman, Bill Johnson. Refrigeration and Air conditioning 
Technology. 10th. Cengage, 2026.

CP Arora. Refrigeration and Air Conditioning. 3rd ed. McGraw Hill, 2000.

Smith, Russell. Electricity for Refrigeration. 11th. Cengage, 2023.

Additional Resources for the Instructor
1. www.refrigerationbasics.com/ (http://cs.webcrawler.com/ClickHandler.ashx?du=http%3a

%2f%2fwww.refrigerationbasics.com%2f&ru=http%3a%2f%2fwww.refrigerationbasics.com
%2f&ld=20121029&ap=6&app=1&c=info.wbcrwl.300.46&s=webcrawler302&coi=239137&cop=main-
title&euip=141.110.189.29&npp=6&p=0&pp=0&pvaid=2a691be2ddcf43be9ef5d295c70382bc&sid=733632038.2003334094027.1351513140&vid=733632038.2003334094027.1351513140.1&fcoi=417&fcop=topnav&fpid=2&ep=3&mid=9&hash=8FEA17F0378842AE0C205365CD02C499). 
2025.

2. www.grainger.com/ (http://www.grainger.com/Refrigeration/). 2026.
3. archive.org/details/refrigerationan00andegoog (http://cs.webcrawler.com/ClickHandler.ashx?du=http

%3a%2f%2farchive.org%2fdetails%2frefrigerationan00andegoog&ru=http%3a%2f%2farchive.org%2fdetails
%2frefrigerationan00andegoog&ld=20121029&ap=1&app=1&c=info.wbcrwl.300.46&s=webcrawler302&coi=239138&cop=main-
title&euip=141.110.189.29&npp=1&p=0&pp=0&pvaid=34a6a97cc7db4e4692010693623283b0&sid=733632038.2003334094027.1351513140&vid=733632038.2003334094027.1351513140.1&fcoi=417&fcop=topnav&fpid=2&ep=1&mid=9&hash=A95ED562140251D3181237BF0BEB86FD)

4. https://rses.org/. 2026.
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