HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER:  RHAA1820:  Commercial Equipment Technology 
CREDITS: 5(Lec 2 / Lab 3)

PREREQUISITES:  RHAA1400:  Introduction to Electricity, 
RHAA1705:  Refrigeration Theory, 


              
RHAA 1720:  System Control Technology (may be taken concurrently)                                             
RHAA1805:  Residential Refrigeration Technology,                              

RHAA 1830:  Refrigerant Certification     

CATALOG DESCRIPTION:

Commercial Equipment Technology covers troubleshooting, repair, maintenance, and installation of commercial refrigeration equipment including walk-in/reach-in coolers, freezers and commercial ice machines.  Instruction will be given on various electrical and mechanical components specific to commercial refrigeration and ice machine service. The electrical and mechanical systems will be connected, operated, observed and tested.

OUTLINE OF MAJOR CONTENT AREAS:

I.  Commercial Refrigeration



A.  Water-cooled condensers



B.  Air-cooled condensers



C.  Cooling towers



D.  Temperature/Pressure controls



E.  Metering devices



F.  Safety devices



G.  Defrost Systems



H.  Compressors



I.  Refrigerant replacement options
II.  Commercial Ice Machines

A.  Filtration Systems



B.  Cleaning procedures



C.  Water-cooled condensers



D.  Air-cooled condensers



E.  Cube design



F.  Methods of harvest



G.  Storage of Ice



H.  Evaporator design

COURSE GOALS/OBJECTIVES/OUTCOMES:

The student will
 1. identify the main types of defrost controls.
 2. check for leaks with electronic leak detector.
 3. evaluate system performance when using different types of flow control devices.
 4. define & explain the electronic expansion valve type metering device.
 5. define & explain the restrictor orifices type metering device.
 6. define & explain the automatic expansion valve type metering device.
 7. define & explain thermal expansion valve type metering device.
 8. adjust and size metering devices when and where appropriate.
 9. wire actual electrical circuits from wiring diagrams.
 10. draw electrical circuits  that conform to industry logic & symbols using right loads and contacts.
 11. interpret detailed instruction for wiring circuits.
 12. demonstrate the proper procedure for making  a swage joint.
 13. solder and braze copper tubing.
 14. demonstrate the proper procedure for making  a flare joint.
 15. describe the application and installation of vibration eliminators.
 16. charge a system to manufacturer's specifications.
 17. determine refrigeration amount and type.
 18. use nitrogen with trace gas for leak detection.
 19. explain & define capillary tube type metering device.
 20. identify the proper location of crankcase heaters.
 21. explain the application & operation of the king valve at the outlet of the receiver.
 22. identify & explain the use of the suction & discharge valves that service the compressor.
 23. explain the operation/function of a receiver.
 24. explain the operation/function of an accumulator.
 25. identify the proper location of water regulating valves.
 26. identify the proper location of receivers.
 27. identify the proper location of a lpco.
 28. select a compressor based on cooling load.
 29. check & adjust superheat and/or sub cooling to manufactures specifications.
 30. select & size evaporator based on compressor capacities.
 31. check coil performance.
 32. identify types of compressors

 33. analyze commercial equipment & diagnose the electrical and/or 

mechanical system failure.
 34. define the types of condensers.
 35. determine the proper air and water flow.
 36. describe maintenance of a condenser and cooling tower.
 37. select and size an air cooled condensing unit.
 38. identify the proper location of an accumulator.
 39. explain the operation of ice making for flaked ice machines.
 40. identify different styles of icemakers.
 41. explain the sequence of operation for each type of icemaker.
 42. demonstrate the ability to follow manufacturers instructions for cleaning the evaporator.
 43. properly clean an air cooled condenser.
 44. define the term harvest.
 45. describe the sequence of operation for the harvest cycle.
 46. check and adjust the cube size.
 47. explain the operation of ice making for cubed ice machine.
 48. inspect the electrical circuit.
 49. check production capacity of a given ice machine.
 50. measure grid heater current when applicable.
 51. clean ice storage bin.
 52. explain how the ice maker senses when the bin is full and shuts down the 

machine.
 53. explain how the water is re-circulated for reuse.
 54. explain the drain requirements for waste water.
 55. check and adjust water pressure.
 56. check and inspect water pump.
 57. determine when ice machine requires cleaning.
 58. check water treatment equipment.
 59. adjust float valve assembly.
 60. identify  alternative refrigerants.
 61. describe the different refrigerant oils.
 62. define azeotropic refrigerants.
 63. define zeotropic refrigerants.
 64. understand the make up of new refrigerants.
 65. explain how to read a pressure temperature chart.
 66. define bubble point  when relating it to the alternative refrigerant charging procedures.
 67. define dew point when relating it to the alternative refrigerant charging procedures. 

 68. perform recovering procedures for alternative blends.
 69. explain how to select an alternative refrigerant. 

 70. define glide and how it effects the charging process.
 71. define fractionation and explain how it affects the refrigerant.
 72. perform refrigerant retrofit procedures.
 73. adjust alternative refrigerant charge.
 74. compare the new refrigerant blend operating characteristics with the old refrigerants.
 75. explain what the lifetime of the new refrigerants is.
 76. perform leak test using ultra violet leak detector.
HCC COMPETENCIES MET:

Valuing self


Working productively and cooperatively


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

                                participate in Lab activities

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.)

Instructor hand-outs and videos

Interactive computer programs
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