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1. Item Name: MACHINERY VENTILATION SYSTEM; REPAIR

2. Scope of Work:
2.1  Location: Throughout the vessel.

2.2  Identification: See paragraph 3.1.

2.3  This item describes the requirements for refurbishing various types HVAC fans.

3. Work Description
3.1  The Contractor shall record the following information for all HVAC fans:
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3.2  The Contractor shall furnish the services of a manufacturer’s representative to provide technical supervision and guidance for the opening, disassembly, cleaning, inspection, overhaul, reassembly, start-up, adjustment and test of all fans. A qualified independent authorized manufacturer’s service representative, with appropriate certification, may be used but must be approved by COTR prior to commencement of work.

CHECK POINT - (COTR Approval of Authorized Technical Representative)
3.2.1  The Contractor shall submit a written request to use an “authorized representative” if a manufacturer’s representative is either unavailable or if the Contractor decides to use other than the manufacturer’s representative.

3.3  The Contractor shall provide all labor and materials to overhaul/refurbish the fans specified in this item. The Contractor shall provide all support services including rigging, staging and the removal and reinstallation of all interferences.

3.4  Vaneaxial and Tubeaxial Fans. The Contractor shall measure and record all pertinent information and data resulting from the following tests and inspections.
3.4.1 The Contractor shall visually inspect the fan blades while in a stationary position to locate a maximum clearance from the blade tip to the inside of the fan casing.

3.4.2  The Contractor shall measure and record this apparent maximum clearance and move the measurement to three different locations at 90, 180 and 270 degrees apart from the apparent maximum clearance.

3.4.3  The Contractor shall compare the four measurements to determine the true maximum blade tip clearance and make necessary corrections if the maximum clearance exceeds .25 of 1 percent of the casing inside diameter.

3.4.4  Cast Impeller and Casing. The Contractor shall visually inspect impellers (i.e. hubs, webs, rims and blades) and casings to ensure that there are no cracks. Cast impellers shall not be repaired; they shall be replaced if damaged. However, cast casings may be repaired by welding or impregnation in accordance with the manufacturer’s approval and original specifications.

3.4.5  Fabricated Steel Casing. The Contractor shall visually inspect casings for damage, especially at the base of flanges. Cracks in the radius of spun flanges or in the welds of welded flanges may be repaired by welding in accordance with the manufacturer’s approval and original specifications.

3.4.6  The Contractor shall test the casing tightness by bolting blanks to gasketed fan flanges and supplying air to the casing interior at a pressure of 50 percent higher than the maximum pressure capability of the fan. The Contractor shall monitor the pressure of a 10 minute period. A pressure drop that exceeds 5 percent shall be cause for repair or replacement of the casing.

3.4.7  The Contractor shall measure the air leakage rate of all motors in explosion-proof fan-motor units to determine whether the rate of leakage exceeds that which was originally specified. The air leakage rate shall be determined by pressurizing the interior of the motor enclosure to 10 psi and measuring the period of time in seconds for the pressure to drop to 4 psi. All explosion-proof motors that exceed the specified leakage rate shall be repaired or replaced if necessary.

3.4.8  The Contractor shall test and repair as necessary the fan-motor units to ensure that at each speed at free delivery it operates at 97 percent of the design speed and rated voltage minimum.

3.4.9  The Contractor shall test fan motors to ensure that they do not have temperature rises exceeding 55 degrees Celsius in 65 degrees Celsius ambient conditions. This test shall be performed by installing the motor in the fan and attaching a duct to the discharge. The maximum load shall be obtained by means of the terminal throttle on the test duct.

3.4.10  The Contractor shall test fan motor’s bearings to ensure that they do not have temperature rises exceeding 35 degrees Celsius in a 65 degrees Celsius ambient conditions.

3.4.11  The Contractor shall perform a balance test on the fan-motor unit by operating them at their maximum speed and free delivery with the shaft in a horizontal position. The following two methods for testing the fan-motor units are as follows:

3.4.11.1  The fan-motor unit shall be suspended from a stand by means of two elastic vibration cords, one secured to each end flange. The cords shall have a natural frequency of less than 1/4 of the minimum rotational frequency of the unit in Hz. The static deflection shall be within the limits of MIL-STD-167-1 for elastic mounting elements, and this shall be the basis for determining cord size for each unit.

3.4.11.2  The fan-motor unit shall be suspended from an electric hoist by means of two chains, one secured to the end flanges of the fan-motor unit(the ends of the chain shall be secured to opposite flanges) and one secured to the electric hoist and to the center of the chain that is secured to the end flanges. The length of the chains shall not be less than 15 inches nor greater than 35 inches. The chain link size shall not be less than 1/4 inch nor greater than 3/8 inch.

3.4.11.3  With either method, the internally excited vibrational displacement (single amplitude of vibration) shall be measured in mils by taking four axial measurements 90 degrees apart on the face of each end flange; one horizontal measurement perpendicular to the axis on the edge of each flange, and one vertical measurement on the top of each flange. The maximum amplitude of vibration shall be the maximum single reading and not an average. The operating frequency at which the maximum amplitude occurs shall be measured.

3.4.12  The Contractor shall conduct performance tests in accordance with Air Conditioning and Moving Association Standard 210, (AMCA 210). Any of the alternate test stands and associated instrumentation may be used.

3.4.13  The Contractor shall conduct stall and recovery tests in accordance with AMCA 210 and the region of the fan’s performance curve for stall and recovery.

3.4.14  The Contractor shall conduct a noise test consisting of sound power determination. Total sound power shall be computed in accordance with AMCA 300. The midpoint measurement required in this standard shall be observed to assure that the test space is sufficiently reverberent. Fan total sound power levels shall be taken in each octave band with fan operating at the design point and shall be referenced to a power of 10-12 watts.

3.4.15  The Contractor shall disassemble the motors and clean aluminum alloy surfaces and other miscellaneous metals with a water soluble detergent. Residual solution shall be removed with clear, cold water followed by hot water until no trace of the cleaning agent is detected.

3.4.16  The Contractor shall thoroughly inspect all parts for wear and defects.

3.4.17  The Contractor shall measure and record all clearances.

3.4.18  The Contractor shall clean and test all electrical connections.

CHECK POINT - (As Found Condition Report)

3.5  The manufacturer’s representative shall submit, through the Contractor, a written, serialized “as found” condition report to the COTR. The report shall include a list of all parts requiring repair of replacement.

3.6  All parts requiring repair shall be reconditioned to manufacturer’s specifications by the Contractor.

3.7  All replacement parts shall be manufacturer’s factory parts. In the case of factory parts being unavailable, the Contractor may fabricate new parts with the approval of the COTR. New parts manufactured by the Contractor shall conform to the manufacturer’s design and fabrication standards, and shall be like in design, dimensions, tolerances and materials. Contractor manufactured parts shall be inspected and approved by the manufacturer’s representative and the COTR prior to installation. At a minimum, the following parts shall be replaced during the overhaul of the fans:

3.7.1  All seals

3.7.2  All bearings

3.7.3  All springs

3.7.4  All gaskets

3.8  The Contractor shall reassemble the complete fan-motor unit using the new and repaired parts in accordance with the manufacturer’s specifications.

3.9  The Contractor shall check and record all critical clearances as recommended by the manufacturer’s representative.

3.10  The Contractor shall clean and inspect all metal-to-metal joints prior to reassemble for defects and irregularities. The Contractor shall repair these surfaces as necessary.

3.11  The Contractor shall reassemble the fan-motor unit with new gaskets, o-rings, cotter pins and lock washers. The Contractor shall replace all fasteners which are damaged, defective or corroded with new ones that meet the manufacturer’s specifications.

3.12  The Contractor shall rotate the fan-motor unit by hand prior to closing the casings to ensure freedom of rotation. The Contractor shall correct any deficiencies found.

CHECK POINT - (Final Closing)
3.12.1  The COTR and regulatory body surveyors shall be notified prior to the closing of the casings.

3.13  The Contractor shall coat the exterior of the fan-motor unit casing with the manufacturer’s recommended coating.

3.14  The Contractor shall balance the fan-motor unit upon completion of reassembly.

CHECK POINT - (Final Balance)
3.14.1  Demonstration of final balance shall be witnessed by the COTR, the manufacturer’s representative and the regulatory body surveyor. The results and balancing readings shall be included in the “as released” condition report.

3.15  The Contractor shall clean and inspect the all fan foundations for damage. All foundation repairs will be covered by a separate delivery order.

3.16  The Contractor shall submit a serialized “as found” condition report to the COTR if any foundations are deteriorated or damaged.

CHECK POINT - (Condition Report for Foundation)
3.16.1  The Contractor shall include all recommended repairs in the foundations’ “as found” condition reports. The COTR shall approve all recommended repairs prior to commencing work. The COTR shall inspect and approve all repair work prior to application of primer.

3.17  The Contractor shall check tightness of all foundation bolts and tighten the loose ones to the manufacturer’s specifications. The Contractor shall replace all damaged or defective bolts with new ones.

3.18  The Contractor shall power tool clean, prime and paint foundations to match surroundings in accordance with MARAD Coating Guidelines. The COTR shall approve preparation of all surfaces prior to painting. The COTR shall also approve painting upon completion.

3.19  The Contractor shall clean and inspect the disconnected flanges which mate with the fan-motor unit.

3.20  The Contractor shall reconnect the fan-motor unit to the ship’s ducting with new gaskets and fasteners. The Contractor shall ensure a correct, strain-free alignment of the fan-motor unit with the ship’s ducting.

3.21  The Contractor shall reinstall all disturbed lagging and insulation and pall all disturbed areas to match surroundings in accordance with MARAD Coating Guidelines.

CHECK POINT - (Surface Preparation)

3.21.1  The COTR shall approve preparation of surfaces prior to painting.

3.22  Additional parts required and not specifically mentioned in this item shall be provided by the Contractor. The cost of the replacement parts will be covered by a separate delivery order and verified by invoice. However, the cost of labor to install these parts shall be included in this item.

CHECK POINT - (As Found/Closing Condition Report)
3.23  The manufacturer’s representative shall prepare and submit a service report via a serialized condition 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, verification of dynamic balance, condition of the fan-motor unit and any recommendations for future operation and maintenance of the unit.

3.24  The following operational tests shall be performed:

3.24.1  Dock Trials:

3.24.1.1  The Contractor shall operate each overhauled fan-motor unit for a minimum of four hours at maximum conditions permitted.

3.24.1.2  The Contractor shall adjust, set and demonstrate proper operation of the fan-motor unit to the satisfaction of the regulatory bodies and the COTR. The Contractor shall correct any deficiencies found.

3.24.1.3  The Contractor shall record all pertinent data at 30 minute intervals using existing monitoring devices or as directed by the manufacturer’s representative.

CHECK POINT - (Condition Report)

3.24.1.4  The Contractor shall submit two copies of recorded data to the COTR.

3.24.2  Sea Trials:

3.24.2.1  The Contractor shall monitor operating conditions of the overhauled fans during sea trials and record all pertinent data every 30 minutes.

CHECK POINT - (Condition Report)
3.24.2.2  The Contractor shall submit the recorded data to the COTR at the conclusion of sea trials.

4. Performance Criteria/Deliverables:
4.1  Review certification of independent qualified fan-motor representative.

4.2  Receipt of “as found” condition report.

4.3  Witness closing of fan-motor unit casings.

4.4  Satisfactory balancing of fan-motor unit.

4.5  Receipt of foundation condition report.

4.6  Satisfactory surface preparation of foundations for

 painting.

4.7  Receipt of as found/closing condition report.

4.8  Receipt of dock trial operational test data.

4.9  Receipt of sea trial operational test data.

5. References:
5.1  Fan-Motor Unit Technical Manual.

5.2  Air Moving and Conditioning Association Standard 210, AMCA 210

5.3  Air Moving and Conditioning Association Standard 300, AMCA 300.

6. Notes: None
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