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COURSE NUMBER: HVAC 1120		COURSE TITLE: Load Calculations 1	

CREDITS: 3.0		CLASS/CONTACT HOURS PER WEEK: Lecture- 2.5 hours, Lab- 1.0 hours 
PREREQUISITES: None

DESCRIPTION OF COURSE 
This course is a comprehensive study of the fundamentals of environmental conditioning, energy consumption and operating cost analysis, the properties of air, insulation materials, heat loss and gain calculations, to include the methods of air conditioning, heating and ventilation. Load calculations will be performed using the applicable ACCA manuals and computer software.

COURSE STUDENT LEARNING OUTCOMES 
Upon completion of this course the student should be able to:
1) Evaluate and compare residential building materials.
2) Preform mathematical determinations of rating and evaluating insulating effect.
3) Evaluate costs of operating various types of heating and cooling systems.
4) Calculate heat loss/heat gain of a residential structure using methods outlined in the J Manual.
5) Recognize basic design methods of heating and cooling duct systems.
6) Design duct system and choose proper fittings to achieve a workable residential air distribution system.
7) Operate the duct calculator slide rule as an aid in designing a heating and cooling air distribution system.
8) Solve a residential HVAC heat loss/heat gain design problem by the use of the computer.

PROGRAM OUTCOMES 
The Heating, Ventilating and Air Conditioning Technology program prepares graduates for a wide variety of occupations in the $150 billion mechanical environment science field. Graduates find employment with large commercial heating and air conditioning contractors, residential mechanical contractors, parts and equipment distributors, large commercial and industrial facility maintenance departments, hospital facilities maintenance departments, custom design or new construction markets.

The increase in new high-rise buildings and real estate development within all major cities is a clear indication of the ongoing job opportunities available. Many graduates also find employment with equipment manufacturers in research and development. Today’s society is demanding more emphasis on the ethical, legal, and regulatory requirements relating to environmental concerns facing the HVAC industry today and in the future.


OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 
For this course (HVAC 1120), students are expected to demonstrate the skills associated with the college wide learning goals and program outcomes identified below. In class you are assessed on your achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
· Critical Thinking 
· Technological Competence

COURSE MATERIALS REQUIRED
3 Ring Notebook
Scientific Calculator
Duct Sizing Calculator

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
Fundamentals of HVAC/R by Stanfield, fourth Edition, published by Pearson. ISBN 978-0-13-684078-7
	*MyLab Access Code for the textbook and MyLab Homework

GENERAL INSTRUCTIONAL METHODS
Lecture, slide presentations, video and lab exercises

STANDARDS AND METHODS FOR EVALUATION
Students are required to demonstrate competence in a variety of tasks. They are also required to read the assigned chapters of the textbook and are responsible for the content contained in those reading assignments. Students are also required to complete, in a timely fashion, the assigned content. Calculation of a student's final grade will be based on the following criteria:
Participation:			10% of the final grade
Homework:			10% of the final grade
Mid-Term:			30% of the final grade
Periodic quizzes: 		10% of the final grade
All lab work:			10% of the final grade
A comprehensive final exam:	30% of the final grade
 		TOTAL	100%

Participation: Active engagement with peers and instructor during meeting dates
Homework: MyLab assignments
Mid-Term: Written test
Quizzes: Periodic assessments throughout the course 
Labs: Physical learning assessments during meeting dates
Final Exam: Written test

NOTE: There will be no make-up work (labs, quizzes or tests) given without prior approval from the instructor. Assignments (Lab, Homework, etc.) that are turned in one class-day late will be worth partial credit (starting at 80%), after that a zero will be given. Assignments (Lab, Homework, etc.) that are turned in at the start of class on the day they are due will be worth full credit. Any assignments turned in at the end of class on the day they are due will be worth partial credit (starting at 80%). After that, they will be given a zero. If a situation arises that demands a grade of incomplete to be given, arrangements for this must be made with the instructor prior to the end of the semester.

GRADING SCALE
A = 92 to 100 % 
B = 85 to 91 % 
C = 75 to 84 % 
D = 70 to 74 % 
E = 0 to 69% An E represents a failing grade and that a significant portion of the coursework was attempted by the student.
EN = An EN represents a failing grade and that a signification portion of the coursework was not attempted by the student.

SPECIAL COURSE REQUIREMENTS
None

FOOD AND BEVERAGE POLICY
It is the policy of this instructor that food will not be allowed in class or lab. Drinking soft drinks, coffee, and/or dairy products is allowed in class.

CELL PHONE POLICY
It is the policy of this instructor that there will be no texting, tweeting or answering cell phones during class time. All cell phones must be turned off or on silent during class. Ample time will be given on break for phone usage. Cell phones with calculators WILL NOT be allowed on the midterm or final.

BREAKS
Ample time will be given on break (10 minutes) for the above items.

LATE ARRIVAL
If you arrive after the beginning of class, please join the class quickly and quietly. You will be expected to remain in the lab after all students have finished, to help the instructor put away lab equipment. (Last one in is also last one to leave) Lab points will be deducted after the first occurrence.  Note: most class announcements concerning assignments, field trips, schedule changes, etc. occur at the beginning of each class.  It is the student’s responsibility to stay current with this information.

TEXT READING
Each student is responsible for reading the portions of the text related to each lecture.


MID-TERM AND FINAL EXAM
Written test with a one hour and 50-minute time limit. Use of any instructional materials or devices other than those to complete the exam are not allowed.

LAB USAGE
The lab and its facilities and equipment are provided for, and solely available only for, the in-class lab times for courses in which they are enrolled. Further, all activities conducted within class times must use of students enrolled in Columbus State HVAC instructional activities. We do not allow access to any students outside of class to be limited only to those that, as per the direction of the instructor, are assigned and relate to the goals and objectives of that course. Finally, lab tools and equipment may not be 'loaned out' for any reason. They are the property of the college and must remain on campus.

ATTENDANCE POLICY
The HVAC Program does not deduct student’s grades for missing class periods, however poor attendance does normally cause learning and grades to be lower, due to missed assignments, lectures and demonstrations. We encourage students to attend every class.
Attendance will be taken at each class session. Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive educational benefits through the Department of Veteran’s Affairs. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported quarterly by each instructor, and results in student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the “impact of course withdrawals on financial aid eligibility.” It is the student’s full responsibility to complete assignments as they become due and to stay current with the class progress in the event of missing a class.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

WEATHER RELATED DEPARTMENT SPECIFIC POLICY 
In the event of severe weather or other emergencies that could force the college to close or to cancel classes, such information will be broadcast on radio stations and television stations.  Students who reside in areas that fall under a Level III emergency should not attempt to drive to the college even if the college remains open.

Assignments due on the day the college is closed will be due the next scheduled class period.  If an examination is scheduled for a day when the campus is closed, the examination will be given on the next class day.  If a laboratory is scheduled on the day the campus is closed, it will be made up at the next scheduled laboratory class. 

Students who miss a class because of weather-related problems when the class is held as scheduled are responsible for readings and other assignments as indicated in the syllabus.  If a laboratory or an examination is missed, contact the faculty member as soon as possible to determine how to make up the missed exam or lab.  Remember, it is the student’s responsibility to keep up with readings and other assignments when a scheduled class does not meet, whatever the reason.

In the event the college is forced to close during Final Examination Week, exams scheduled for the first missed date will be rescheduled.  The faculty member for each section of a course will communicate via email to registered students of the new date, time, and location of the exam.  This information will also be posted, by the faculty member, on their Blackboard section as an announcement.

UNITS OF INSTRUCTION 
1) [bookmark: _Hlk200103245]Insulation and Building Materials
2)  ACCA Manual J 
3) ACCA Manual D 
4) Grills and Registers






























Week 1
- Unit of Instruction:  Section 9 Unit 74 – Green Buildings and Systems
- Learning Objectives/Goals: Infer different insulation values and HTM sections.
                                                      Examine Heat Gains and Losses.
- Assignment: Review syllabus
 Answer review questions at the end of the chapter.                                                   
- Assessment Methods:

Week 2
- Unit of Instruction: Read Section 6 Unit 45 – Fans and Airflow
- Learning Objectives/Goals: System Airflow
[bookmark: _Hlk200103281]- Assignment: Answer review questions at the end of the chapter.                                                    
- Assessment Methods: Quiz 

Week 3
- Unit of Instruction: Section 6 Unit 46 – Indoor Air Quality and Filtration
- Learning Objectives/Goals: Insulation and Building Material
- Assignment: Answer review questions at the end of the chapter.                                                    
		Download ACCA Speed sheet Manual J8ae	
- Assessment Methods:    Quiz

Week 4
- Unit of Instruction: Section 9 Unit 75 – Residential Load Calculation
[bookmark: _Hlk200103613]- Learning Objectives/Goals: Examine Heat Gains and Losses. 
                                                     Develop hand calculated structure heat loss and heat gain sheets.   
[bookmark: _Hlk200103596]- Assignment: Read Section 9 Unit 75.1 through 75.9
		Answer questions 1 through 15 at the end of the chapter
- Assessment Methods:    Quiz

Week 5
- Unit of Instruction:  Section 9 Unit 75 – Residential Load Calculation
- Learning Objectives/Goals: Examine Heat Gains and Losses. 
- Assignment: Read Section 9 Unit 75.20 through 75.24
		Answer questions 16 through 20 at the end of the chapter
- Assessment Methods:  

Week 6
[bookmark: _Hlk200103795]- Unit of Instruction: Load Calculation using ACCA Speed sheet   
[bookmark: _Hlk200103877]- Learning Objectives/Goals: Review heating and cooling load calculations.
	      	                          Review infiltration and Ventilation.
[bookmark: _Hlk200103898]- Assignment: Load Calculation using ACCA Speed sheet   
- Assessment Methods:  


Week 7
- Unit of Instruction: Load Calculation using ACCA Speed sheet, Long Residence Block Load
- Learning Objectives/Goals: Review heating and cooling load calculations.
	      	                          Review infiltration and Ventilation. 
- Assignment: Load Calculation using ACCA Speed sheet   
- Assessment Methods:  

Week 8
- Unit of Instruction: Mid Term
- Learning Objectives/Goals:
- Assignment: 
- Assessment Methods: Exam

Week 9
- Unit of Instruction:  Section 9 Unit 76 – Duct Design
- Learning Objectives/Goals: Review Duct calculator usage.
	      	                          Perform ductwork layout using equal friction method.
	                                       Perform ductwork layout using equal pressure method.
- Assignment: Duct Design
- Assessment Methods: Quiz 
 
Week 10
- Unit of Instruction: Duct Design
- Learning Objectives/Goals: Perform ductwork lay out equal pressure method.
	                                       Perform 2 story duct layout.
- Assignment: Duct Design 
- Assessment Methods: Quiz

Week 11
- Unit of Instruction: ACCA Manual D 
                                      Grills and Registers
- Learning Objectives/Goals: Determine duct materials.
		                          Perform 2 story duct layout.
- Assignment: Duct Design
- Assessment Methods:  

Week 12
- Unit of Instruction: ACCA Manual D 
- Learning Objectives/Goals: Perform 2 story duct layout.
	                                        Select materials take off.
- Assignment:  Duct Design using Ductilator
- Assessment Methods:  


Week 13
- Unit of Instruction: Section 9 Unit 77 – zone Control Systems
                                      Grills and Registers 
- Learning Objectives/Goals: Select materials take off.
		                           Review equipment sizing and duct fittings.
[bookmark: _Hlk200105208]- Assignment: Answer Review Questions at the end of the chapter, Duct Design problem.
- Assessment Methods:  

Week 14
- Unit of Instruction: Section 9 Unit 78 – Testing & Balancing Air Systems 
                                      Grills and Registers 
- Learning Objectives/Goals: Review energy concerns. 
- Assignment: Answer Review Questions at the end of the chapter, Practice Exam
- Assessment Methods: Quiz 

Week 15
[bookmark: _Hlk200105323]- Unit of Instruction: Course Review
- Learning Objectives/Goals: Course Review
- Assignment: Semester Review, Study for Final, Turn in extra credit
- Assessment Methods:  

Week 16
- Unit of Instruction: Final
- Learning Objectives/Goals:  
- Assignment:  
- Assessment Methods: Exam
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