DRAFT


Semester Conversion Example
SYLLABUS

FABENG 4645: Environmental Controls and Air Quality

Description: Heating, ventilation, and air conditioning engineering applied to agricultural, residential, and commercial structures; analysis of factors and properties affecting energy utilization and air quality.

	Level
	Credits (semester credit hours)
	Class time distribution
	Prerequisites

	U
	3
	2- 80 minutes classes per week for 14 week semester term
	Heat transfer (MECH ENG or ChB ENG)


Semesters offered: Sp

Delivery mode: In person (classroom)
Grading plan: Letter grade

Course goals: Upon successfully completing this course, each student will be able to:

1. Determine rates of heat and moisture production from typical agricultural, residential, and commercial structures

2. Use the psychrometric chart and the fundamental equations to determine air properties and to quantitatively describe common psychrometric processes

3. Determine heating and cooling loads for agricultural, residential, and light commercial structures and be able to calculate changes in these loads due to changes in building design and operation

4. Use scientific approaches to address air quality and air emission concerns

5. Assess indoor air quality, ambient air quality, and air emissions from typical agricultural sources

6. Design an air quality monitoring plan and select appropriate measurement methodology

7. Measure specific air pollutant concentrations, including odor, ammonia, hydrogen sulfide, greenhouse gases, particulate matters, and bioaerosols.
8. Design and specify a complete ventilation system (insulation, vapor barriers, fans, ducts, inlets and outlets, supplemental heating units, cooling units and the necessary controls) for animal confinement units and single-family human residential units 

9. Identify refrigeration system components, specify component sizes, consider environmental impacts of different refrigerants, and estimate the efficiency of each component and the overall system efficiency

10. Identify heat pump system components, specify component sizes, estimate the efficiency of each component and the overall system efficiency, and consider environmental impacts of different fuel types for heating purposes
11. Identify solar-heated energy system components, specify component sizes, and estimate the efficiency of each component and the overall system efficiency.
Content topics:

· Fundamentals of environmental controls

· Air quality and air emissions regulations

· Psychrometrics

· Heat and moisture flow in structures

· Insulation materials (R‑values) and building heat losses

· Vapor barriers (Permeability) and condensation 

· Ventilation system design: Design temperatures and operating principles, moisture balances, heat balances, selection of fan sizes and controls, 

· Heating loads and supplemental heat requirements

· Air distribution

· Seasonal heating requirements

· Air movement and handling systems for structures: Fan laws, fan characteristics and selection, duct design

· Heat reclamation devices

· Air purification and emission abatement

· Cooling loads and refrigeration systems: Chillers, cooling towers, refrigerator components and system design
· Heat pumps and geothermal energy fundamentals

· Solar energy systems 

· Green and sustainable buildings 
· HVAC controls
This "universal" syllabus was generated from data collected from the following template-generated information. Building a database of such data will allow generic syllabi to be automatically created and posted for every semester course to be offered by the Ohio State University. This will provide more guidance for students, advisors, and other departments / units which may want to include the course in their programs.

TEMPLATE   DATA (corresponding to syllabus on page 1)

I.
  GENERAL COURSE INFORMATION for REGISTRAR

1. Unit name or abbreviation, 4-digit course number, and course title: FABENG 4645 Environmental Controls and Air Quality

2. Transcript abbreviation of course title (18-character maximum): Env Controls & Air
3. Description (25 words or less for publication in Course Bulletin):

Heating, ventilation, and air conditioning engineering applied to agricultural, residential, and commercial structures; analysis of factors and properties affecting energy utilization and air quality
4. Semester credit hours: 3 credit hours
5. Length of course: semester
6. Repeatable : No
7. Honors : No 

8. Service learning : No
9. Off-campus : No 

10. Delivery mode: In person

11. Terms of offering: Spring
12.  Campus of offering: Columbus
13. Undergraduate, graduate, or professional designation: Undergraduate
14. Course components: lecture 2- 80 minutes classes per week (graded)
15. Grading plan: letter
16. Exclusions and cross-listings: None

17. Prerequisites: Heat transfer (MECH ENG or ChB ENG, semester number unknown)
18. Expected enrollment: 30
19. Number of sections: 1

20. Space needs (choose from drop down menu of options): classroom with tables
21. Technology needs (choose from drop down menu of options): instructor computer and projector

22. Subject code (if not known by department, it may be selected at college / division level)
23. Subsidy code (if not known by department, it may be selected at college / division level)
II.
  ROLE of COURSE

24. Semester conversion designation (select most appropriate choice):

(b.)  Modified course that includes substantial parts of the content and learning goals of one or more quarter courses -- List old courses by number and title that are to be subsumed into new course: FA&B ENG 645 Environmental Controls for Agricultural Structures, FA&B ENG 694: Air Quality Engineering
25. Intended rank of student: senior, masters, doctoral
26. Requirement / elective designation (check all that apply):

a. Required for this unit's majors or degree programs: BS in FABE, Agricultural Engineering option 

b. Elective course (option among specified category of courses in major or degree program): BS in FABE, Biological Engineering option 
III.
  COURSE DETAILS  

27. Course goals (i.e., knowledge, skills, and attitudes / perspectives) to be attained by students at time of successful completion of the course. (Notes: These should be broad goals, not detailed ones. Recommend 2 to 4 at a minimum.):
Upon successfully completing this course, each student will be able to:

1. Determine rates of heat and moisture production from typical agricultural, residential, and commercial structures

2. Use the psychrometric chart and the fundamental equations to determine air properties and to quantitatively describe common psychrometric processes

3. Determine heating and cooling loads for agricultural, residential, and light commercial structures and be able to calculate changes in these loads due to changes in building design and operation

4. Use scientific approaches to address air quality and air emission concerns

5. Assess indoor air quality, ambient air quality, and air emissions from typical agricultural sources

6. Design an air quality monitoring plan and select appropriate measurement methodology

7. Measure specific air pollutant concentrations, including odor, ammonia, hydrogen sulfide, greenhouse gases, particulate matters, and bioaerosols.
8. Design and specify a complete ventilation system (insulation, vapor barriers, fans, ducts, inlets and outlets, supplemental heating units, cooling units and the necessary controls) for animal confinement units and single-family human residential units 

9. Identify refrigeration system components, specify component sizes, consider environmental impacts of different refrigerants, and estimate the efficiency of each component and the overall system efficiency

10. Identify heat pump system components, specify component sizes, estimate the efficiency of each component and the overall system efficiency, and consider environmental impacts of different fuel types for heating purposes

11. Identify solar-heated energy system components, specify component sizes, and estimate the efficiency of each component and the overall system efficiency

28. Content topics list (Notes: These should be broad topics, not necessarily detailed ones. If the course is a "special topics" or seminar course where topics change with term of offering, indicate the overall type of topics without specifying individual content.)
· Fundamentals of environmental controls

· Air quality and air emissions regulations

· Psychrometrics

· Heat and moisture flow in structures

· Insulation materials (R‑values) and building heat losses

· Vapor barriers (Permeability) and condensation 

· Ventilation system design: Design temperatures and operating principles, moisture balances, heat balances, selection of fan sizes and controls, 

· Heating loads and supplemental heat requirements

· Air distribution

· Seasonal heating requirements

· Air movement and handling systems for structures: Fan laws, fan characteristics and selection, duct design

· Heat reclamation devices

· Air purification and emission abatement

· Cooling loads and refrigeration systems: Chillers, cooling towers, refrigerator components and system design
· Heat pumps and geothermal energy fundamentals

· Solar energy systems 

· Green and sustainable buildings 
· HVAC controls
[image: image1.png]



PAGE  
version 2 - ADC 12/21/09

Page 1 of 5

