MARINE CORPS DETACHMENT, ABERDEEN PROVING GROUND, MARYLAND
June 20, 2003

	REFRIGERATION MECHANIC 

	COURSE SYLLABUS

A0111D1

	Chief Instructor:  CWO2 

Senior Marine Instructor:  GySgt 

Course Manager:  SSgt 

Instructors:  SSgt, (2)Sgt 



	OFFICE LOCATION:
	Building 5100

	OFFICE HOURS:
	0730 - 1700 Mon – Fri.

	OFFICE PHONE:
	(410) 306-1520/ DSN 498-1520 or local 4-1520

	E-MAIL ADDRESS:
	

	COURSE WEB PAGE:
	http://usmc2100.apg.army.mil

	CLASS HOURS:
	0800-1730 Mon - Fri

	CLASS CODE:
	A0111D1

	PREREQUISITE(S):
	Corporal and below.  MM 105 or higher.  No security clearance required.  Must have color vision.  In case of lateral move, must have 24 months or more remaining on active duty upon completion of training.



	MAILING ADDRESS:
	Marine Detachment

US Army Ordnance Center and School

4403 Springfield Dr

APG, MD 21005-5281



	A.  COURSE DESCRIPTION 

            The Refrigeration Mechanic course is designed to train enlisted personnel in refrigeration and air conditioning equipment and systems maintenance, installation procedures, operating procedures, inspection procedures, administrative forms and records.


The course focuses on the knowledge and skills required to perform organizational, direct, and general support maintenance tasks on tactical refrigeration and air conditioning equipment.  Students also receive Section 608/609 core certification.
B.  METHOD OF INSTRUCTION 

The course material is presented to the student by lecture assisted by multimedia (82.35 Hrs), demonstration (14.75 Hrs), and practical application exercise (194.50 Hrs).  Written exams (19.40 Hrs) and performance exams (25.50 Hrs).  This course also includes (16.00 Hrs) of EPA training and certification.   

C.  SCOPE OF ANNEXES          

            Annex A
The learning outcome for this annex is to introduce the student to the knowledge and skills common to all entry level students, such as how to use technical manuals and other publications, hazard communications standards, shop safety practices, use of tools and how to fill out maintenance forms.  Knowledge and skills learned in this annex will be re-enforced in greater detail in all remaining annexes.  This annex is Marine unique.
             Annex B
The learning outcome for this annex is to provide the student with the knowledge and skills required to comprehend and analyze the fundamentals of electricity.  The student will be able to:  utilize a multimeter to take electronic measurements on series, parallel and series parallel circuits, apply Ohm's and Kirchhoff's laws to complex circuitry associated with air conditioning and refrigeration equipment.  Knowledge and skills learned in this annex will be re-enforced in greater detail in all remaining annexes.

            Annex C
The learning outcome for this annex is to provide the student with the fundamental knowledge and skills necessary to perform services, maintenance and repair of refrigeration and air conditioning equipment, and the knowledge and skills required by the Environmental Protection Agency for certification on sections 608 and 609 of the Clean Air Act of 1990.  Knowledge and skills learned in this annex will be re-enforced in greater detail in all remaining annexes.
             Annex D
The learning outcome for this annex is to provide the students with an application phase for applying the knowledge and skills gained in all previous annexes to maintain and repair refrigeration and ice making equipment.

            Annex E
The learning outcome for this annex is to provide the student with an application phase for applying the knowledge and skills gained in all previous annexes to maintain and repair air conditioning equipment.

             Annex F
The learning outcome for this annex is to provide the student with an application phase for applying the knowledge and skills gained in all previous annexes to maintain and repair air conditioning and refrigeration equipment peculiar to the Marine Corps.  Students will also receive specific instructions on engineer equipment forms and records utilized to document operation and repair on engineer equipment.

             Skill Areas  

            (General Trade Orientation 
              -Care and use of tools, test and measurement devices.

  -Introduction to refrigeration components, types and sizes of piping, 

    tubing and fittings.

  -Use of equipment records and reports.

  -Safety precautions.

(Fabrication of System Components
  -Cut and thread piping.

  -Flare, swag, bend and shape tubing.

  -Solder, braze, install fittings and components.

  -Care and use of oxyacetylene and acetylene torches.

  -Use of silver and soft soldering.

(System Installation and Connections

  -Install electrical connections, supply lines and cables.

  -Install water service lines and air supply ducts.

  -Install suction and discharge lines, gauges, filters and controls.

  -Install condensers, evaporators and other cooling coils.

(Equipment Installation
  -Installation and use of skids.

  -Installation to commercial and mobile electrical power.

(System Maintenance
  -Troubleshoot field systems.

  -Test pressure and flow.

  -Check and repair leaks (refrigerant and oil).

  -Purge, dehydrate and charge systems.

  -Repair, align and adjust fans and blower sections.

(Equipment Repair
  -Disassemble and clean, repair, shop test and test run compressors.

  -Remove, replace, disassemble and clean defective parts on controls  

   of: hermetic, semi-hermetic, open compressor pressure and vacuum.
D.  COURSE TOPICS/UNITS AND DATES 

1.  Common Knowledge and Skills          (A Annex) 

  27.00 hrs            2.   Fundamentals of Electricity                (B Annex)

  44.00 hrs            3.  Refrigeration Theory & Components  (C Annex)  

137.00 hrs            4.  Refrigeration & Ice Making Equip.      (D Annex)

  35.00 hrs            5.  Air Conditioning Equipment                (E Annex)

  67.00 hrs            6.  Marine Unique Equipment                   (F Annex)

  27.00 hrs. 



E.  POLICIES AND PROCEDURES

                 1.  Plagiarism:  All work is to be done individually.  When reference material is  utilized it must be cited accordingly.

                 2.  Lab Procedures:  

                      Clothing:  Utilities is the uniform for the entire course.

                      Protection:  Safety gloves, safety glasses will be worn when working on any equipment.  All watches, rings and dog tags will be removed when in the lab area.

                      Clean Up:  All students will be responsible for organizing and cleaning the classroom and lab areas, and tools before they leave.

                 3.  Tool Room:  The tool room NCO is responsible for the issuing and returning of tools, they also have the responsibility of cleanliness of the tool room. Toolboxes will be assigned in groups of 2.  An initial and final inventory will be conducted. 

4. Publications:  A publications NCO is assigned to assist in making sure every student has a technical manual.  The individual student has sole responsibility of maintenance of the their technical manuals.    

 F.  TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES                   

 1.  All required textbooks, technical publications, test equipment and tools are provided to the student.
G.  GRADING PLAN 

1. SCOPE.  There are two measurement methods used at the Refrigeration Mechanics Course.  Individual lessons are evaluated by either performance evaluation calling for the student to duplicate the job performance requirements or test items on written examinations given during class. 

2. MASTERY LEARNING.  The evaluative philosophy utilized in this course stresses student achievement of all learning objectives.  Students must master 100% of all Terminal Learning Objectives (TLOs) presented during all periods of instruction.  Evaluations are used to determine mastery of the learning objectives, and not rank order the students.  The minimum score of 80% is required to pass an exam.

3. EVALUATION OF STUDENTS.  Each student is evaluated on each annex's learning objectives before proceeding to the next annex.  This is accomplished through written test items concerning the subject material and through informal observation of student performance during practical application.

     a.  Written Evaluations.  Knowledge-based learning objectives are evaluated by written examinations given throughout the course that contain written test items.

     b.  Practical Application.  Students will be informally evaluated and provided feedback by instructors through observation of student performance during practical applications.  Instructors evaluate student performance and provide feedback and remedial instruction until mastery of the learning objectives is achieved.  The student who does not master a given subject must exert more effort and will be given one additional opportunity to achieve mastery of the learning objectives through remedial instruction.  It is the responsibility of the Refrigeration Mechanics Course staff to render assistance to each student needing help to achieve mastery.

    c.  Performance Evaluation.  A performance test covering all performance-based learning objectives is conducted at the end of each annex.  Students are evaluated via a performance checklist completed by the instructors.    

                     d.  Grading Plan. 

                    Exams are based on a 1000 point system.  All exams have been assigned a grade

                    weight and are distributed accordingly.  Individual exam grade weights is

                    determined by multiplying the exam raw score by the weight and dividing by 

                    100. i.e. (100x30/100=30).  Weight point achievement is calculated to a 

                    percentage, computed to the second decimal place (0.00%) and used to

                    determine students academic average.

EXAM                                                                   WEIGHT                  

                   -Fundamentals of Electricity I      (JKT)                    35

                      -Fundamentals of Electricity II     (JKT)                    35

                      -Maintenance Management           (JKT)                    35

                      -EPA Section 609                         (JKT)                     100

                      -Comprehensive Exam I               (JKT)                     40

                      -Basic Operations                         (JPT)                      55

                      -EPA Section 608                         (JKT)                     100

                      -Leak Proof Connections              (JPT)                     50

                      -Compressor Analysis                  (JPT)                      50

                      -Comprehensive Exam                 (JKT)                     40

                      -EPA Section 608 Type I              (JKT)                    100

                      -EPA Section 608 Type II            (JKT)                    100

                      -Refrigeration Equipment             (JPT)                      50

                      -Ice Making Equipment                (JPT)                      50

                      -Refrigeration and Ice Making     (JKT)                      40

                      -Air Conditioning Equipment       (JKT)                      40

                      -Air Conditioning Equipment       (JPT)                      40

                      -Automotive A/C                           (JPT)                       40

   e.  Honor Graduates will be selected if the following requirements are met:

· #1 in the class 
· GPA of 95% or higher
· 1st class PFT
· Grade of outstanding or higher on wall locker inspection
H.  COURSE COMPONENT SPECIFICS 

Test Failures:

1. First Failure:  Counseled by the Chief Instructor, the student is provided remedial training and is given a chance take another version of that exam; the student is also placed on academic probation and assigned additional homework daily.

2. Second Failure:  Counseled by the Commanding Office, the student is recycled to the next available class to repeat that annex in addition to the above-mentioned actions.

3. Third Failure:  The student is dropped from the course for academic reasons.

I.  CLASSROOM RULES OF CONDUCT 

                  1.  Be professional at all times.

                  2.  Smoking in designated areas during class breaks only.

                  3.  Eating is allowed only in designated break areas.

                  4.  Drinks with lids are allowed in classroom areas.

                  5.  Follow safety precautions at all times

                  6.  Sexual harassment will not be tolerated.

                  7.  Any type of discrimination will not be tolerated.

                  8.  Each student will abide by the Student Honor Code.

                  9.  The Student Honor Code applies to all course work, which includes 

                       homework, classroom work and shop/lab work.

                10.  Social interaction between instructors and students is prohibited.                  

J.  EMERGENCY PROCEDURES 

 1.  Evacuation procedures: Follow posted signs located at exits

 2.  Location of first aid kit: Signs identify first aid kits.

 3.  Emergency ambulance: Dial 911, Give Bldg # 5100
4. Medical Facilities: Kirk Army Medical Clinic, Harford Memorial Hospital, and Upper Chesapeake Hospital.

K.  MISCELLANEOUS (AS NEEDED OR DESIRED) 

1. Suggestions for success:  Take notes and review all classroom lectures.  Follow instructions regarding practical application thoroughly. 

2. Follow instructions regarding testing procedures thoroughly.

3. Student personal data needed:  First name, middle initial, last name, and SSN

4. Provide Instructor Rating Form (IRF) after each block of instruction.

5. Provide an End of Course Critique (EOC).

6. Black book bag with carrying handles.

L.  WEEKLY OR DAILY TENTATIVE SCHEDULE 

DATE

TD

TIME

LESSON

TITLE

TD-1

0800-1600

11610Z01

INPROCESSING 

 

 

 

 

TD - 2

0815-0905

11610A01

COURSE INTRODUCTION

 

0905-1045

11610A02

HAZARD COMM TRAINING

 

1045-1145

11610A03

SOLDERING/DESOLDERING

 

1245-1415

11610A03

SOLDERING/DESOLDERING

 

1415-1555

11610A04

ELEMENTS OF ELECTRICITY

 

1555-1640

11610A05

MAGNETISM

 

 

 

 

TD - 3

0815-0905

11610A05

MAGNETISM

 

0905-1130

11610A06

MULTIMETER

 

1245-1615

11610A06

MULTIMETER

 

1615-1640

11610A07

OHMS LAW

 

 

 

 

TD - 4

0815-0955

11610A07

OHMS LAW

 

0955-1130

11610A08

SERIES CIRCUITS

 

1245-1425

11610A09

PARALLEL CIRCUITS

 

1425-1605

11610A10

SERIES/PARALLEL CIRCUITS

 

1605-1640

11610A11

JOB KNOWLEDGE TEST/ REVIEW

 

 

 

 

TD-5

0815-0905

11610A11

JOB KNOWLEDGE TEST/ REVIEW

 

0905-1130

11610A12

ALTERNATING CURRENT/CIRCUITS

 

1245-1515

11610A13

RECTIFIER CIRCUITS

 

1515-1640

11610A14

ALTERNATING CURRENT/GENERATORS

 

 

 

 

TD-6

0815-0845

11610A14

ALTERNATING CURRENT/GENERATORS

 

0845-1025

11610A15

ALERNATING CURRENT/ MOTORS

 

1025-1130

11610A16

THREE PHASE CIRCUITS

 

1245-1325

11610A16

THREE PHASE CIRCUITS

 

1325-1555

11610A17

ALERNATING CURRENT/ CIRCUIT DIAGRAMS

 

1555-1640

11610A17

JOB KNOWLEDGE TEST AND REVIEW

 

 

 

 

TD-7

0815-0915

11610A18

JOB KNOWLEDGE TEST AND REVIEW

 

0915-1130

11610B01

CATERGORIES/ECHELONS/      PUBLICATIONS

 

1245-1640

11610B01

CATERGORIES/ECHELONS/      PUBLICATIONS

 

 

 

 

TD - 8

0815-0930

11610B02

PREVENTIVE MAINT/ TECH INSPEC FOR ENGINER EQUIP

 

0930-1130

11610B03

EQUIPMENT REPAIR ORDER

 

1245-1425

11610B04

ERO SHOPPING TRANSACTION LIST

 

1425-1605

11610B05

REVIEW NAVMAC 1018

 

1605-1640

11610B06

DAILY PROGRESS REPORT

 

 

 

 

TD-9

0815-0905

11610B06

DAILY PROGRESS REPORT

 

0905-1130

11610B07

CONSOLIDADTED ENGINEER EQUIP OP LOG/SERVICE REC

 

1245-1425

11610B08

MAINT MANAGEMENT JOB        KNOWLEDGE TEST

 

1425-1640

11610C01

HEAT AND HEAT TRANSFER

 

 

 

 

TD-10

0815-1130

11610C01

HEAT AND HEAT TRANSFER

 

1245-1425

11610C02

PRESURE AND PRESURE MEASURMENT

 

1425-1640

11610C03

BASIC REFRIGERATION CYCLE

 

 

 

 

TD-11

0815-1130

11610C03

BASIC REFRIGERATION CYCLE

 

1245-1640

11610C04

REFRIGERENTS AND REFRIGERENT USAGE

 

 

 

 

TD-12

0815-1130

11610C04

REFRIGERENTS AND REFRIGERENT USAGE

 

1245-1300

11610C04

REFRIGERENT AND REFRIGERENT USAGE

 

1300-1440

11610C05

EPA 609 JOB KNOWLEDGE TEST AND REVIEW

 

1440-1620

11610C06

COMPREHENSIVE EXAM 1 JKT and REVIEW

 

1620-1640

11610C07

BASIC OPERATIONS

 

 

 

 

TD-13

0815-1130

11610C07

BASIC OPERATIONS

 

1245-1640

11610C07

BASIC OPERATIONS

 

 

 

 

TD-14

0815-1130

11610C07

BASIC OPERATIONS

 

1245-1640

11610C07

BASIC OPERATIONS

 

 

 

 

TD-15

0815-1130

11610C07

BASIC OPERATIONS

 

1245-1740

11610C07

BASIC OPERATIONS

 

 

 

 

TD-16

0815-955

11610C07

BASIC OPERATIONS

 

0955-1130

11610C08

BASIC OPERATIONS JPT

 

1245-1515

11610C09

608 CORE CERTIFICATION TRAINING

 

1515-1655

11610C10

EPA 608 JOB CORE TEST

 

1655-1740

11610C11

LEAK PROOF CONNECTIONS

 

 

 

 

TD-17

0815-1130

11610C11

LEAK PROOF CONNECTIONS

 

1245-1740

11610C11

LEAK PROOF CONNECTIONS

 

 

 

 

TD-18

0815-1130

11610C11

LEAK PROOF CONNECTIONS

 

1245-1400

11610C11

LEAK PROOF CONNECTIONS

 

1400-1740

11610C12

LEAK PROOF JPT / REVIEW

 

 

 

 

TD-19

0815-1045

11610C12

LEAK PROOF JPT / REVIEW

 

1045-1130

11610C13

ACCESSORIES

 

1245-1645

11610C13

ACCESSORIES

 

1645-1740

11610C14

COMPRESSOR ANNAYSIS

 

 

 

 

TD-20

0815-1130

11610C14

COMPRESSOR ANNAYSIS

 

1245-1530

11610C14

COMPRESSOR ANNAYSIS

 

1530-1740

11610C15

COMPRESSOR ANNALYSIS     JPT/ REVIEW

 

 

 

 

TD-21

0815-0845

11610C15

COMPRESSOR ANNALYSIS     JPT/ REVIEW

 

0845-1130

11610C16

COMPRESSOR MOTOR CONTROLS

 

1245-1315

11610C16

COMPRESSOR MOTOR CONTROLS

 

1315-1740

1161C017

DIAGNOSE ELECTRICAL FAULTS ON A/C UNITS

 

 

 

 

TD-22

0815-0915

1161C017

DIAGNOSE ELECTRICAL FAULTS ON A/C UNITS

 

0915-1100

1161C018

COMP EXAM II JOB TEST/REV

 

1100-1130

1161C019

SMALL APPLIANCES AND HIGH PRESSURE SYSTEMS

 

1245-1600

11610C19

SMALL APPLIANCES AND HIGH PRESSURE SYSTEMS

 

1600-1740

11610C20

EPA SECTION 608 TYPE 1 TEST

 

 

 

 

TD-23

0815-0930

11610C21

EPA SECTION 608 TYPE 2 CERTIFICATION TEST

 

0930-1130

11610D01

SYSTEMATIC TROUBLESHOOTING ON A/C

 

1245-1315

11610D01

SYSTEMATIC TROUBLESHOOTING ON A/C

 

1315-1640

116110D02

TROUBLESHOOT REFRIGERATION EQUIPMENT

 

 

 

 

TD-25

0815-1130

11610D02

TROUBLESHOOT REFRIGERATION EQUIPMENT

 

1245-1640

11610D02

TROUBLESHOOT REFRIGERATION EQUIPMENT

 

 

 

 

TD-26

0815-1130

11610D02

TROUBLESHOOT REFRIGERATION EQUIPMENT

 

1245-1540

11610D02

TROUBLESHOOT REFRIGERATION EQUIPMENT

 

1540-1640

11610D03

REFRIGERATION EQUIPMENT JPT

 

 

 

 

TD-27

0815-0930

11610D03

REFRIGERATION EQUIPMENT PERFORMANCE TEST/REV

 

0930-1130

11610D04

ICE MAKING EQUIPMENT

 

1245-1435

11610D04

ICE MAKING EQUIPMENT

 

1435-1640

11610D05

ICE MAKING EQUIPMENT JPT

 

 

 

 

TD-28

0815-1000

11610D06

REFRIGERATION /ICE MAKING EQUIPMENT TEST/REV 

 

1000-1130

1161 E01

ORGANIZATIONAL MAINT OF COMPACT A/C

 

1245-1640

1161 E01

ORGANIZATIONAL MAINT OF COMPACT A/C

 

 

 

 

TD-29

0815-1015

1161 E01

ORGANIZATIONAL MAINT OF COMPACT A/C

 

1015-1130

1161 E02

VAPOR CYCLE SERVICE

 

1245-1640

1161 E02

VAPOR CYCLE SERVICE

 

 

 

 

TD-30

0815-1130

1161 E02

VAPOR CYCLE SERVICE OF COMPACT AIR

 

1245-1315

1161 E02

VAPOR CYCLE SERVICE OF COMPACT AIR

 

1315-1640

1161 E03

TROUBLESHOOTING AND REPAIR COMPACT A/C

 

 

 

 

TD-31

0815-1130

1161 E03

TROUBLESHOOTING AND REPAIR COMPACT A/C

 

1245-1640

1161 E03

TROUBLESHOOT AND REPAIR COMPACT A/C

 

 

 

 

TD-32

0815-1130

1161 E03

TROUBLESHOOTING AND REPAIR COMPACT A/C

 

1245-1640

1161 E03

TROUBLESHOOTING AND REPAIR COMPACT A/C

 

 

 

 

TD-33

0815-1130

1161 E04

MAINT 18,000/36,000 BTU MPI A/C UNITS

 

1245-1530

1161 E04

MAINT 18,000/36,000 BTU MPI A/C UNITS

 

1530-1640

1161 E05

COMPACT A/C JKT

 

 

 

 

TD 34

0815-0845

1161 E05

COMPACT A/C JKT REVIEW

 

0845-1130

1161 E06

COMPACT A/C JPT

 

1245-1345

1161 E06

COMPACT A/C JPT

 

1345-1640

1161 E07

AUTOMOTIVE A/C SYSTEMS

 

 

 

 

TD-35

0815-1130

1161 E07

AUTOMOTIVE A/C SYSTEMS

 

1245-1640

1161 E07

AUTOMOTIVE A/C SYSTEMS

 

 

 

 

TD-36

0815-1130

1161 E07

AUTOMOTIVE A/C SYSTEMS

 

1245-1425

1161 E07

AUTOMOTIVE A/C SYSTEMS

 

1425-1640

1161 E08

AUTOMOTIVE A/C SYSTEMS

 

 

 

 

TD-37

0815-0915

1161 E08

AUTOMOTIVE A/C SYSTEMS JPT

 

0915-1130

1161 E08

AUTOMOTIVE A/C SYSTEMS JPT

 

1245-1640

1161 F01

END OF COURSE EXAM BRIEF

 

 

 

 

TD-38

0815-1130

1161 F01

END OF COURSE EXAM

 

1245-1640

 

END OF COURSE EXAM

 

 

 

 

TD-39

0815-1215

 

OUTPROCESSING/GRADUATION



	


