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1. Item Name: AIR CONDITIONING SYSTEM; CONTROLS AND PIPING; REPAIR

2. Scope of Work:
2.1  Location: Engine Room

2.2  Identification: See paragraph 3.1.

2.3  Intent: Ensure the continued reliability of the air conditioning system through a thorough overhaul of controls and piping.

3. Work Description:
3.1  The following models of air conditioning controls are to be overhauled:

3.1.1  Unit Designation

Model No.

Location

[

]
[

]
[

]


[

]
[

]
[

]


[

]
[

]
[

]

3.2  Furnish the services of an air conditioning manufacturer's representative to provide technical supervision and guidance for the cleaning, inspection, overhaul, re-assembly, adjustment and test of the air conditioning system. A qualified independent, authorized air conditioning service representative, with appropriate certification, may be used, but must be approved by COTR prior to commencement of work.

3.3  The Contractor shall provide all labor and materials to remove, disassemble, inspect, overhaul, reassemble, install and test the air conditioning systems identified in this item. All replacement parts shall be manufacturer's factory parts.
3.4  The Contractor shall provide any support services, such as rigging, staging and removal and reinstallation of any interferences.

3.4.1  Remove, store and protect from damage all interferences in accordance with specification 017-001.G, Interferences; Remove and Reinstall.

3.5  Isolate the air conditioning system by tagging out the starting switch and pulling the fuses. Tag out system piping in accordance with local tag-out procedures.

3.6  Prior to condenser removal, perform the following:

3.6.1  Pump down the air conditioning unit, prior to opening, by closing the main liquid line valve and running the compressor with motor controller button bypass button depressed. Run the compressor until a suction pressure of 0 to 3 PSIG has been established.

3.6.2  Vent the compressor by removing the oil filter plug, loosen the magnetic drain plug and allow oil to slowly drain into a suitable container. Replace the magnetic drain plug when the oil is completely drained.

3.7  Remove front head and rear head from condenser. Immediately after disassembly thoroughly clean both the condenser shell and tubes.

3.7.1  Clean tubes and heads with flexible brass or nylon bristle tube cleaning brush pushed through tubes by a water gun. Flush tubes with fresh water after cleaning.

3.7.2  Clean shell side by flushing with compatible cleaning solvent. Remove any obstructions in lines.

3.8  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1 and hydrostatically test shell assembly to specifications set forth in reference 5.1 for 15 minutes. Reset the relief valve and hydrostatically test the tubes and heads to specifications set forth in reference 5.1 for 15 minutes. Locate and mark any leaks.

3.9  Transport the complete condenser assembly from the ship to the shop.

3.9.1  Thoroughly inspect all parts for wear and defects. Measure and record all clearances.

CHECK POINT - (As Found Condition Report)
3.9.2  Submit one copy of a report listing results and recommendations regarding the requirements of 3.6 through 3.9.1 to the COTR..

3.10  The following parts shall be inspected for defects, cracks, areas of distortion and deterioration. Parts not meeting the standards of reference 5.1 shall be repaired or replaced during overhaul.

3.10.1  Condenser

3.10.1.1  Shell

3.10.1.2  Front Head and Rear Head

3.10.1.3  Tube Sheet and Tubes

3.10.1.4  Tube Support Sheet

3.10.2  Condenser Water Regulating Valve

3.10.2.1  Housing Cap, Yoke, Cap, Head, Disc Holder and Body

3.10.2.2  Main Bead Assembly

3.10.2.3  Push Rod

3.10.3  Dryer

3.10.3.1  Shell, End Cap, Fittings and Flange Ring

3.10.3.2  Safety Cap Assembly

3.10.3.3  Cover Plate Assembly

3.10.3.4  Spring and Cover Plate

3.10.4  Heat Inter-Changer

3.10.4.1  Shell and Head

3.10.4.2  Outer Tube, Fins, Inner Tube and Tube Sheet

3.10.4.3  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1 and hydrostatically test the shell assembly to specifications set forth in reference 5.1 for 15 minutes. Reset the relief valve and hydrostatically test the bundle assembly to specifications set forth in reference 5.1 for 15 minutes. Locate and mark any leaks.

3.10.5  Strainer

3.10.5.1  Shell, End Cap, Fitting, Cover Plate and Flange Ring

3.10.6  Receiver Assembly

3.10.7  Water Chiller

3.10.7.1  Shell

3.10.7.2  Head Assembly and Rear Head

3.10.7.3  Tube Sheet and Tubes

3.10.7.4  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1 and hydrostatically test shell assembly to specifications set forth in reference 5.1 for 15 minutes. Reset the relief valve and hydrostatically test the tubes and heads to specifications set forth in reference 5.1 for 15 minutes. Locate and mark any leaks.

3.10.8  Pilot Operated Thermal Expansion Valve

3.10.8.1  Upper Body and Lower Body

3.10.8.2  Power Assembly

3.10.8.3  Cage Assembly

3.10.8.4  Piston Assembly

3.10.8.5  Remote Bulb Well Assembly

3.10.8.6  Equalizer Connection

3.10.9  Solenoid Valve

3.10.9.1  Body Assembly

3.10.9.2  Coil Housing and Seal Cap

3.10.9.3  Coil Sleeve and Plate Assembly

3.10.9.4  Coil

3.10.9.5  Terminal Blocks

3.10.10  Diaphragm Packless Valve

3.10.10.1  Cap Assembly and Bushing Assembly

3.10.10.2  Body

3.10.10.3  Seal Cap

3.10.11  Wing Cap Valve

3.10.11.1  Body, Bonnet, Cap and Packing Gland

3.10.11.2  Stem

3.10.11.3  Adapter Bushing

3.10.12  Gauge Board and Frame

3.10.12.1  Gauge Board

3.10.12.2  Tubing and Frame

3.10.13  Temperature Switch

3.10.14  Water Pressure Failure Switch

3.11  Prior to air conditioning unit re-assembly, take the following steps.

3.11.1  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1. Hydrostatically test condenser tubes to specifications set forth in reference 5.1 for 15 minutes. Repair any leaks.

3.11.2  Test shell side of condenser to specifications set forth in reference 5.1.

3.11.3  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1. Hydrostatically test condenser water regulating valve to specifications set forth in reference 5.1 for 15 minutes. Repair any leaks.

3.11.4  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1. Hydrostatically test, using refrigerant Freon-12, the tube-side of the heat inter-changer to specifications set forth in reference 5.1 for 15 minutes. Reset the relief valve and hydrostatically test, using refrigerant Freon-12, the shell side of the heat inter-changer, for 15 minutes, to specifications set forth in reference 5.1. Repair any leaks.

3.11.5  Equip a test pump with a calibrated gage and relief valve set at specifications set forth in reference 5.1. Hydrostatically test, using refrigerant Freon-12, the receiver assembly to specifications set forth in reference 5.1 for 15 minutes. Repair any leaks.

3.11.6  Equip a test pump with a calibrated gage and relief valve set specifications set forth in reference 5.1. Hydrostatically test the shell side of the water chiller to specifications set forth in reference 5.1 for 15 minutes. Reset the relief valve and hydrostatically test, using refrigerant Freon-12, the tube-side of the chiller, for 15 minutes, to specifications set forth in reference 5.1. Repair any leaks.

3.11.7  Using a vacuum tube voltmeter measure the resistance of the solenoid valve coil. Resistance should be in accordance with specifications set forth in reference 5.1. Replace coil if resistance reading is incorrect.

3.11.8  Utilizing a regulated air supply, connected to the input side of the solenoid valve, intermittently apply 110 VAC to valve solenoid and test valve operation. Valve should allow air flow with voltage applied and block air when voltage is removed.

3.11.9  Using a clean, dry, regulated air supply, air test the diaphragm packless valve below the seat to specifications set forth in reference 5.1. Repair any leaks.

3.11.10  Using a suitable test liquid, monitor temperature with a calibrated thermometer and verify that temperature switch operates at the low, middle and high limits of its range.

3.11.11  Connect a clean, dry, adjustable air supply to the pressure switch. Connect an ohmmeter across the switch terminals. Increase air supply to 15 PSIG. Ohm readings across switch should show switch “Open” until switch closes at 15 +/- 1 PSIG. If switch pressure range cannot be adjusted to close within proper limits, then replace. Decrease air pressure to 5 PSIG. Switch reading should show “Open” at 5 +/- 1 PSIG.

3.12  Transport all overhauled assemblies back to the ship.

3.13  Power tool clean, prime and paint foundation to match surroundings in accordance with MARAD Coating Guidelines. COTR will approve preparation of surfaces for painting. COTR will approve completed painting.

CHECK POINT - (Condition Report for Foundation; Surface Preparation)
3.13.1  Submit one copy of a report regarding foundation condition report and recommended repairs.

3.14  Check tightness of foundation bolts. Tighten loose bolts to manufacturer's specifications. Replace with new any damaged or defective bolts.

3.15  Reconnect removed components to air conditioning unit in accordance with manufacturer's specifications. Check and record all critical clearances as recommended by the manufacturer's representative. Repair as required to bring within manufacturer's specifications. Assemble with new gaskets, O-rings, cotter pins and lock washers. Replace all fasteners that are damaged, defective or corroded with new fasteners meeting manufacturer's specifications.

CHECK POINT - (Final Closing)
3.15.1  The COTR and regulatory body surveyors shall be notified prior to the final closing of the air conditioning unit.

3.16  Reinstall fuses and remove tags from starting switch. Refill the sump with lube oil of a type recommended by the manufacturer.

3.17  Clean and coat the exterior of the air conditioning unit with heat-resistant paint in accordance with the MARAD Coating Guidelines.

3.18  Clean, prime and paint all disturbed areas to match surroundings in accordance with MARAD Coating Guidelines.

CHECK POINT - (Service Report)
3.19  The manufacturer's representative shall prepare and submit a Service Report to the COTR. The report shall include a report of "as found" conditions; a list of parts replaced and repaired; a list of final clearances of the overhauled unit; run-outs; verification of dynamic balance; condition of the condenser unit and any recommendations for future operation and maintenance of the unit. 

3.20  During dock trials, operate each air conditioning unit for a minimum of four hours at maximum conditions permitted.

CHECK POINT - (Condition Report)
3.20.1  Submit one copy of recorded data to the COTR.

3.21  During sea trials, operating conditions of the overhauled air conditioning unit shall be monitored and pertinent data recorded every thirty (30) minutes for four (4) hours.

CHECK POINT - (Condition Report)
3.21.1  Submit one copy of recorded data to the COTR at the conclusion of sea trials.

4. Performance Deliverables:
4.1  Review certification of independent qualified manufacturer’s representative (paragraph 3.2.1).

4.2  Receipt of “as found” Condition Report (paragraph 3.9.2).

4.3  Receipt of Foundation Condition Report (paragraph 3.13.1).

4.4  Receipt of Manufacturer Representative's Service Report (paragraph 3.19).

4.5  Receipt of Dock Trial operational test data (paragraph 3.21.1).

4.6  Receipt of Sea Trial operational test data (paragraph 3.22.1).

5. References:
5.1  Air Conditioning Condenser Technical Manual.

6. Notes: None
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