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1. Item Name:  VENTILATION SYSTEM; FABRICATION / INSTALLATION OF DUCTING

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

2.2  Identification: N/A

2.3  Intent: Provide ductwork replacement requirements to ensure that there is no degradation in the HVAC system’s performance.

3. Work Description:
3.1  The Contractor shall begin the inspection and replacement of all damaged HVAC ductwork after all asbestos containing material, ACM, has been removed and at the end of the overall work schedule to minimize disruption of the ship’s HVAC system.

3.2  The Contractor shall inspect all ductwork and fittings for damage, corrosion and other forms of deterioration.

CHECK POINT - (As Found Condition Report)
3.3  The Contractor shall submit an “as found” condition report to the COTR noting all areas of damaged or deteriorated ductwork. The ductwork locations that require repair/replacement shall be listed as follows in the “as found” condition report:

3.4  The Contractor shall remove all damaged or deteriorated ductwork as follows:

3.4.1  Disconnect the two joints/fittings on either side of the damaged area if possible and replace the entire section with new ductwork.

3.4.2  Where there it is not possible to simply disconnect two joints/fittings and remove the duct, the Contractor may cut the ductwork out 12” beyond the damaged area and weld in the new section. All welds shall meet the integrity requirements of the existing ductwork.

CHECK POINT - (Addendum to Original “As Found” Condition Report)
3.5  The Contractor shall record all additional ductwork locations (if necessary) that has been damaged or deteriorated and were discovered after opening up the system.

3.5.1  The Contractor shall provide an addendum that lists all the newly discovered damaged or deteriorated ductwork locations to the COTR. The COTR shall inspect these locations and shall approve all work prior to the Contractor proceeding.

3.6  The Contractor shall remove all additional damaged or deteriorated ductwork using the same procedures listed in paragraph 3.5.

CHECK POINT - (COTR Inspection of Ductwork)
3.7  The COTR shall inspect and approve all existing ductwork prior to installing the new ductwork.

3.8  The Contractor shall install the new ductwork as follows:

3.8.1  The replacement ductwork shall be identical that which was removed in configuration, material, size and shape.

3.8.2  The replacement ductwork shall be constructed of galvanized steel, aluminum or corrosion-resistant steel. Seamless or welded tubing may be used for round ductwork. Commercially manufactured, spirally wound, galvanized steel or aluminum duct and fittings may be used for non-watertight (NWT) duct.

3.8.3  Machine bending of tubing is permitted.

3.8.4  The minimum material thickness for fabricated duct, tubing and spirally wound duct are as follows:

SHEET OR FABRICATED DUCT


Non-watertight
Watertight

Diameter or

Longer Side (inches)
Thickness (inches)

Galv. Steel1 Aluminum2
Thickness (inches)

Galv. Steel1 Aluminum2

Up to 6

6.5 to 12

12.5 to 18

18.5 to 30

above 30
0.018 (28) 0.025 (22)

0.030 (23) 0.040 (18)

0.036 (21) 0.050 (16)

0.048 (18) 0.060 (14)

0.060 (16) 0.080 (12)
0.075 (14) 0.106 (9)

0.100 (12) 0.140 (7)

0.118 (11) 0.160 (6)

0.118 (11) 0.160 (6)

0.118 (11) 0.160 (6)

NOTES:

1. Standard United States Steel (USS) gauge numbers are

 provided in parenthesis.

2. Standard Brown and Sharp (B&S) gauge numbers are

 provided in parenthesis for reference only.

WELDED OR SEAMLESS TUBING


Non-watertight
Watertight

Tubing Size

(inches)
Thickness (inches)

Aluminum1
Thickness (inches)

Aluminum1

2 to 6

6.5 to 12
0.035 (19)

0.050 (16)
0.106 (9)

0.140 (7)

NOTES:

1. Standard Brown and Sharp (B&S) gauge numbers are provided in parenthesis for reference only.

SPIRALLY WOUND DUCT (NON-WATERTIGHT)

Diameter

(inches)
Thickness (inches)

Steel1
Thickness (inches)

Aluminum2

Up to 8

Over 8
0.018 (26)

0.030 (22)
0.025 (22)

0.032 (20)

NOTES:

1. Standard United States Steel (USS) gauge numbers are provided in parenthesis.

2. Standard Brown and Sharp (B&S) gauge numbers are provided in parenthesis for reference only.

3.9  The Contractor shall weld all joints in watertight (WT) ductwork. WT flanges shall be welded to the end of duct sections and bolted together with gaskets as required. See enclosure (1).

3.10  The Contractor shall continuously weld in all sections of ductwork that were removed by being cut out of the existing system.

3.11  The Contractor may cut an opening in the and weld it through the inside where WT ductwork is located adjacent to a bulkhead and is inaccessible for welding on the outside. The loose-plate, cut-out section must the be replaced and welded.

3.12  The Contractor shall weld all longitudinal seams for WT ducting.

3.13  The Contractor shall install ducts that are WT or drip-tight if they are routed over electrical equipment by welding or soldering seams. Only ducts with a seam at the top may be used at these locations.

3.14  The Contractor may use flanged, lapped and riveted, or welded joints in NWT ductwork. Longitudinal seams for NWT rectangular ducts may be Pittsburgh locked, lapped and riveted, groove seamed, or spot-welded. Seams for NWT round duct may be lapped and riveted, groove seamed, or spot-welded. See Enclosure (2).

3.14.1  The Pittsburgh lock seam may be used to form rectangular duct. The seam pocket depth varies from 1/4 to 5/8 inch depending on the thickness of the metal and the equipment used to form the seam. This type of seam may be used on straight NWT ducts and fittings.

3.14.2  The grooved seam may be used to form rectangular or round duct. It is also known as an Acme lock, pipelock or flat lock seam. The seam projection may be on duct exterior, although it is normally placed on the interior to facilitate attachment of joint connectors.

3.14.3  The peen seam may be used on ductwork elbows.

3.14.4  The swivel joint may be used on rotating joints for a blast terminal.

3.15  The Contractor may connect NWT round ducts that are 3 to 10 inches in diameter with a banded sleeve connector that is suitable for grade “A” shock. NWT spiral wound ducts may be connected with a thermofit duct sleeve. See Enclosure (3).

3.16  The Contractor shall use the same size bolts and bolt holes and spacing as what was originally installed.

3.17  The Contractor may use the same bolt hole size and spacing for WT flanges and NWT flanges. Intermediate flanges have bolt hole sizes and spacing different from those used on WT flanges and are used to connect NWT ducts to NWT ducts. Both NWT and intermediate flanges are riveted to NWT ductwork. See Enclosure (1).

3.18  The Contractor shall use a flat flange when a regular flange is an obstruction, such as in a passageway where headroom needs to be maximized or along an overhead deck when the duct needs to be flush mounted. Flat flanges can be used on one, two or three sides of the duct.

3.18.1  The flat flange shall be constructed by riveting a tapping strip to each duct using countersunk rivets and bolting the flange and gasket to both tapping strips. Access covers permit internal bolting. See Enclosure (4).

3.19  The Contractor shall install watertight, flexible connections between ductwork and moving or vibrating equipment, such as the inlet and discharge ends of fans. Flexible connections shall have the same bolt hole size and spacing as the fans’ flanges and be made of rubber.

3.20  The Contractor shall replace all elbows with the same size, shape, material and configuration as what was originally installed in the ductwork if they were required to be removed due to damage, deterioration or as an integral part of a section of ductwork that required removal.

3.21  The Contractor shall replace all access plates in sections of ductwork that have been removed due to corrosion or deterioration with new ones. New accesses

shall be made of the same construction and material as the originally installed accesses and meet the following requirements:

3.21.1  New access plates shall be installed on the side of the duct having the greatest entrance area. See enclosure (5).

3.21.2  Removable access plates shall be used for watertight ducts. These plates are made-to-fit flat plates of sufficient thickness and are gasketed and fastened to the duct with a tapping rig and welded nuts or studs. See enclosure (5).

3.21.3  Quick-acting ventilation access plates and covers shall be used for non-watertight ducts. They are hinged accesses with an easily operated locking mechanism. See Enclosure (5).

3.22  The Contractor shall make a section of the ductwork removable when access plates or covers are too small to benefit the application.

3.23  The Contractor shall replace all vaned turns, offsets, take-offs, transitions, plenums, venturi tubes, screens and orifice plates as necessary with the same size, shape, material and configuration as what was originally installed in the ductwork if they were required to be removed due to damage, deterioration or as an integral part of a section of ductwork that required removal. See Enclosures (6), (7) and (8).

CHECK POINT - (As Found/Closing Condition Report)
3.24  The Contractor shall prepare and submit a condition report to the COTR that includes all “as found” and closing conditions.

4. Performance Criteria/Deliverables:
4.1  Receipt of “as found” condition report.

4.2  Receipt of addendum to “as found” condition report.

4.3  COTR inspection and approval of all existing ductwork prior to installing the new ductwork.

4.4  Receipt of as found/closing condition report.

5. References: None.

6. Notes:
6.1  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.
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