EML 4601,  Heating and Air Conditioning System Design
1. Catalog Description:  Credits: 3,  EML 4601, Section 4758, Heating and air conditioning systems.  Equipment selection and system design.
2. Course prerequisites and co-requisites : EML 3100, Thermodynamics

3. Course Objectives: 
The course provides a broad coverage of refrigeration and air conditioning theory and practice in order to prepare students for a career in industry, consulting engineering practice or for further graduate studies with a specialization in refrigeration and/or air conditioning, with emphasis on system design and specification.  The project design method, delivery system and constructability are emphasized in this course.  Project management associated with design and construction administration is also discussed.

4. Contribution of course to meeting the professional component :

This course will help achieve the following  outcomes: (1) enhance the engineering student’s technical competence in mathematics, science and engineering, (2) enhance the student’s ability to identify, formulate and solve engineering problems, and (3) increase the student’s understanding of the impact of engineering solutions in a global and societal context and finally (4) to enhance the engineering student’s ability to apply knowledge to practice.
5. Relationship of course to program outcomes  N/A

6. Instructor:  Herbert A. Ingley, PhD, PE

a. Office location:  228  , MAEB Building

b. Telephone:  352-392-9929 (home: 377-0078, cell: 284-0997)

c. E-mail address: ingley@ufl.edu

d. Web site: plaza.ufl.edu/ingley or mae course website
e. Office hours: posted outside office door


7. Teaching Assistant  N/A
a. Office location

b. Telephone

c. E-mail address

d. Office hours


8. Meeting Times:   M,W,F, 10th period, 5:10 to 6:00PM
9. Class/laboratory schedule, i.e., number of sessions each week and duration of each session  N/A
10. Meeting Location: room  229 MAEB
11. Material and Supply Fees: N/A
12. Textbooks and Software Required:
ASHRAE Fundamentals Handbook
13. Recommended Reading (see 12 above)

14. Course Outline 

	Week of
	Topic
	Reading Assign.
	Comments

	Jan 7
	Basic HVAC Systems
	powerpoint
	

	Jan 14
	Codes, Regulations and Standards
	Chapters 8,9 and 40
	

	Jan 21 
Jan 21 is a holiday
	Review of Heating and Cooling Load Calculations
	Chapters 29.30 and 31 
	-Carrier HAP and Trane Trace Assignment

	Jan 28
	Energy Conservation/Cost Estimating/Life Cycle Costing
	Chapter 32
Handouts
	Research paper assignment, see below

	Feb 4
	System Selection Strategies/Specifications
	Handouts
	

	Feb 11
	Generation Equipment/heating-cooling
	Chapters 1, 18

handouts 
	

	Feb 18
	Generating Equipment Assemblies, CHP, Solar and absorption chillers
Review for Exam
	Handouts
Exam 1 this week 
	Applicable codes, standards, schematics and specifications are presented

	Feb 25

	Driving Systems (pumps and fans)

Selection and Sizing
	Chapters 35,36 
	Applicable codes, standards, schematics and specifications are presented

	Mar 3
Spring Break begins March 10
	Heat Exchangers and Accessories (shell and tube, fin and tube, steam traps, etc.)

Discuss Class Project
	Chapters 2,3,4,5 
Handouts
	Applicable codes, standards, schematics and specifications are presented

	Mar 17
	Secondary and Tertiary Distribution  Systems (Steam, water and air distribution)
	Chapter 21,33,34,35,36
	Applicable codes, standards, schematics and specifications are presented

	Mar 24
	Terminal Units (steam, water, air  and electric)
	Handouts
Chapter 33
	Applicable codes, standards, schematics and specifications 

	Mar 31
	Controls
	Chapter 15
	Applicable codes, standards, schematics and specifications are presented

	Apr 7
	Accessories


	Handout
. 
	

	Apr 14
	Review for Exam 2
Special Systems (fire and smoke control, high-rise, atriums, kitchens,  labs and health care systems)
	Handouts 
Exam 2 this week

	

	Apr 21
	Classes end on April 23
Papers  Due by April 23
	
	


15.  Attendance and Expectations:  It is expected that students will attend class on a regular basis.   However, there is no penalty for absences or tardiness.  All cell phones should be turned off during class.
16. Grading –
Homework 




25%  

Exam No. 1




25%

Exam No. 2     




25%

Research Paper




25%

17. Grading Scale : 95-100 A, 90-94 B+, 85-89 B, 80-84 C+, 75-79 C,  70-74 D+, 65-69 D
18. Make-up Policy: 


Exams or homework may be made-up when appropriate excuses (e.g. medical) 
are provided.

19. Honesty Policy – All students admitted to the University of Florida have signed a statement of academic honesty committing themselves to be honest in all academic work and understanding that failure to comply with this commitment will result in disciplinary action. This statement is a reminder to uphold your obligation as a UF student and to be honest in all work submitted and exams taken in this course and all others.

20. Accommodation for Students with Disabilities – Students Requesting classroom accommodation must first register with the Dean of Students Office.  That office will provide the student with documentation that he/she must provide to the course instructor when requesting accommodation.  

21. UF Counseling Services – Resources are available on-campus for students having personal problems or lacking clear career and academic goals.  The resources include:


- University Counseling Center, 301 Peabody Hall, 392-1575, Personal and 
Career Counseling.


- SHCC mental Health, Student Health Care Center, 392-1171, Personal and 
Counseling.


- Center for Sexual Assault/Abuse Recovery and Education (CARE), Student 
Health Care Center, 392-1161, sexual assault counseling.


- Career Resource Center, Reitz Union, 392-1601, career development assistance 
and counseling.

22. Software Use – All faculty, staff and student of the University are required and expected to obey the laws and legal agreements governing software use.  Failure to do so can lead to monetary damages and/or criminal penalties for the individual violator.  Because such violations are also against University policies and rules, disciplinary action will be taken as appropriate.  We, the members of the University of Florida community, pledge to uphold ourselves and our peers to the highest standards of honesty and integrity.  

23. Research Papers -10 pages double spaced, 12 pt. text. Figures and photos to be attached and not included in page count.  Provide on last page a list of references in appropriate format.  Limit of one web-based reference.  In each case where appropriate, add discussion on environmental effects (water and air pollution, water resources use, global warming gas emissions or mitigation, fish and foul kills, etc. !!), sustainability issues, economic feasibility and second law efficiency effects. Submit written copy by April 23 and email me an electronic copy.  I’ll post unedited papers on my website for you to copy if you wish.

No more than two students can select a given topic so indicate your first, second and third choices.  Email me your selections and I will let you know which selection you are assigned.

Topics:

1. Energy management control systems (EMCS)-BACNET and other compatibility issues

2. Steam and heating hot water boiler energy management technologies

3. Fan walls: pros and cons

4. Ground source heat pump technologies

5. Where are we going with refrigerants?

6. Chilled beam technology

7. Displacement ventilation in hot and humid climates

8. High rise heating and air conditioning systems

9. Elementary, middle and high school air conditioning systems

10. Laboratory air conditioning systems

11. Clean room air conditioning systems

12. Hospital air conditioning systems

13. Fighter jet air conditioning systems

14. Conventional jet aircraft air conditioning systems
15. Automobile air conditioning systems

16. Variable speed pumping systems

17. Variable air volume systems and how they handle ASHRAE 62 ventilation requirements

18. LEEDS…does it make economical sense?

19. Green building technologies related to HVAC

20. Heat recovery systems

21. Air conditioning in the manufacturing industry

