HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER:  System Control Technology RHAA1720
CREDITS: __2__ (Lecture Hours_34_ / Lab Hours _0_ per Semester)

PREREQUISITES:  RHAA1400:  Introduction to Electricity, 
RHAA1700:  Refrigeration Theory, 


              RHAA1710: Tools & Equipment Technology,                            RHAA1805:  Residential Refrigeration Technology,                              RHAA 1830:  Refrigerant Certification     

CATALOG DESCRIPTION:

System Controls Technology covers the application of electrical circuits, controls, and electrical and mechanical components that are used in the refrigeration industry.  Diagnostic procedures involving advanced schematics, temperature controls, timing controls and other various components.

OUTLINE OF MAJOR CONTENT AREAS:


I.  Pressure Controls



A.  Electrical operation



B.  Mechanical operation


II.  Defrost Controls



A.  Electrical operation



B.  Mechanical operation


III.  Temperature Controls



A.  Electrical operation



B.  Mechanical operation


IV.  Controls 



A.  Primary



B.  Secondary

COURSE GOALS/OBJECTIVES/OUTCOMES:


The student will

  1.
discuss space temperature control.
  2.
describe the mercury control bulb.
  3.
define and explain the use and function of thermostats.
  3.
define and explain the use and function of various types of relays.
  5.
define a BI-metal control.
  6.
make general comparisons between different types of BI-metal controls.
  7.
describe fluid-filled controls.
  8.
differentiate between the bellows diaphragm and bourdon tube.
  9.
explain the thermistor.
 10.
identify two ways motors are protected from high temperature.
 11.
describe the difference between low voltage and high voltage controls.
 12.
describe the difference between diaphragm and bellows control.
 13.
state the uses of pressure sensitive controls.
 14.
check for proper thermostat and electrical controls.
 15.
analyze performance using manufacturers' specifications.
 16.
check electrical component operation.
 17.
explain proper temperatures and pressures at various system locations.
 18.
explain thermostat setting and operation.
 19.
demonstrate proper use of testing equipment for motors.

20.     describe starting components associated with 3-phase motor.

21.      explain the operation of a 3 - phase motor.

 22.     explain the operation of  a c.s.c.r motor
 20.
draw electrical circuits using industry symbols, loads and controls.
 21.
develop a systematic approach to diagnose mechanical and electrical 

           problems.
 22.
change a schematic diagram to a "ladder" diagram in a drawing.
 23.
define and explain the use or function of crankcase heaters.
 24.
define and explain the use or function of defrost timers.
 25.
define & explain the use or function of oil pressure safety controls.
 26.
define & explain the use or water valves.
 27.
draw & explain the starting & run circuit for a compressor with a potential 

           relay.
 28.
draw and explain the starting & run circuit for a compressor with a current 

           relay.
29.      explain the operation/function of a hpco.

30.      explain the operation/function of a lpco.

      explain the operation/function of a crankcase heater.

 31.
draw electrical circuits that conform to industry logic.
 32.
identify the main types of defrost controls.
 33.
differentiate between controls used for primary or secondary operation.
 34.
explain how electrical measurements could indicate a problem.
 35.
adjust low pressure control to maintain cabinet temperatures.
 36.
adjust a high pressure control to provide safety.
 37.
adjust water valve to maintain proper head pressures.
 38.
interpret detailed instruction for wiring circuits.
 39.
define and explain the use of time delay relays.
 40.
identify and explain the various types of motors used in the hvacr  industry.
 41.     perform compressor motor check out procedure.

 42.
check start capacitor using an ohm meter.

 43.
check a run capacitor using a ohm meter.

HCC COMPETENCIES MET:


Communicating clearly and effectively

Thinking creatively and critically

STUDENT CONTRIBUTIONS:

The student is expected to                 




demonstrate and exercise safety skills




attend all lectures




participate in class activities




participate and implement input into class discussions
METHODS FOR EVALUATING STUDENT LEARNING:
Exams, quizzes, outside assignments, class attendance/participation, group discussions, behavioral observations, simulations and other learning experiences will be translated to points earned.  Letter grades A-F will be earned based on points earned.

SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS, TEXTBOOK USED, ETC.)

Refrigeration and Air Conditioning Technology (4th edition), Whitman & Johnson., Delmar Publishing

Electricity for Refrigeration, Heating, and Air Conditioning (6th edition) Russel E. Smith, Delmar Publishing

Cattrax interactive computer program
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HOW TO CONTACT THE INSTRUCTOR:
Office direct:  (218)262-7212 








                      or








1-800-224-4422 Ext. 7212






     E-mail:  keitherickson@hcc.mnscu.edu
OFFICE HOURS:  

Monday-Thursday:  3:00 P.M. to 4:00 P.M.

Fridays 10:00 A.M. to 11:00 A.M.


Please make an appointment if assistance is needed.

SCHEDULE OF ASSIGNMENTS, EXAMS, DUE DATES, ETC: Assignments and exams along with their respective due dates will be identified as the semester progresses.  Any pop quizzes will not be posted. All other assignments and due dates will be written on the window next to my office.  It is the responsibility of the student to check the window and keep abreast of any changes or additions. If the student misses class and the absence qualifies for one of the five floating days, missed assignments will be accepted two school days (starting the day they return) without penalty.  All other assignments missed will not be accepted and will receive zero points.  Assignments are due at the time of collection!  No make up of “end of unit” exams will be allowed unless prior arrangements are made with the instructor.  

ATTENDANCE POLICY: The nature of the teaching profession and the teaching philosophy of the instructor call for active student participation.  If one is not present, one cannot participate.  Therefore, attendance is critical and will be part of the total grade earned.  The student is a partner in the teaching/learning process and everybody has something to contribute.   
Absences: 
Students will be allowed to miss a total of five school days throughout the semester without penalty.  For every absence thereafter the student will forfeit one letter grade (from final grade earned) for each class missed.  

Tardiness: 
If the student arrives late for class, the student will forfeit all attendance points for that class day.  In addition, the student will also forfeit any opportunity to take a quiz or test upon arriving more than 10 minutes after the start of the quiz and/or test.  If the student is tardy three times it will count as one absence. 

GRADING POLICIES AND EVALUATION PROCEDURES:






80% based on tests and assignments






20% based on participation. 

SPECIFIC METHODS OF ASSESSING STUDENT LEARNING:

Exams, quizzes, outside assignments, class attendance/participation, group discussions, behavioral observations, simulations and other learning experiences will be translated to points earned.  Letter grades A-F will be earned based on points earned.






100% to 90% = A






89.9%to 80% = B






79.9%to 70% = C






69.9%to 60% = D






59.9%to 0%   = F

STATEMENT OF ACADEMIC INTEGRITY:

Civil, respectful classroom behavior is expected at all times.  Behavior that disrupts other students, or the instructor, is not acceptable.  Disruptive behavior includes, but is not limited to, late arrival, early departure, inappropriate talking during class, eating noisy or smelly foods, and the use of profanity or other aggressive actions.  All phones and pagers are to be TURNED OFF during class. Instructor’s prior approval must be sought before any visitors (including children) are allowed in class.  Plagiarism on papers (copying from a source without attributing credit to that source) or cheating on assignments will result in a zero for that assignment.  
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