DIVISION 20 – MECHANICAL GENERAL
Section 20 05 53 – Mechanical Identification


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Mechanical Identification” Work is shown in the Contract Documents.
B. Obtain equipment identification numbers from Port of Seattle Aviation Maintenance at preliminary design stage.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ASME (American Society of Mechanical Engineers)

a. ASME A13.1 - Scheme for the Identification of Piping Systems
2. NFPA (National Fire Protection Association)

a. NFPA 99 - Standard for Health Care Facilities
1.3 SUBMITTALS

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:

Only request submittals needed to verify compliance with Project requirements.

1. Product Data: Provide manufacturers catalog literature for each product required.

2. Shop Drawings: Provide list of wording, symbols, letter size, and color coding for mechanical identification.
3. Valve chart and schedule, including valve tag number, location, function, and valve manufacturer's name and model number.

4. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.

5. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and installation.

6. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.4 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PRODUCTS
A. Manufacturers: Seton, W. H. Brady Company, M.S.I., Or Approved Equal.  
2.2 EQUIPMENT LABELS
A. Metal Labels for Equipment:

1. Material and Thickness: [Brass, 0.032-inch] [stainless steel, 0.025-inch] [aluminum, 0.032-inch] [or] [anodized aluminum, 0.032-inch] minimum thickness, and having predrilled or stamped holes for attachment hardware.

2. Letter Color: [Black] [Blue] [Red] [White] [Yellow] [Insert color].

3. Background Color: [Black] [Blue] [Red] [White] [Yellow] [Insert color].

4. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch (64 by 19 mm).

5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.

6. Fasteners: Stainless-steel [rivets] [or] [self-tapping screws].

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch] [1/8 inch] [Insert dimension] thick, and having predrilled holes for attachment hardware.

2. Letter Color: [Black] [Blue] [Red] [White] [Yellow] [Insert color].

3. Background Color: [Black] [Blue] [Red] [White] [Yellow] [Insert color].

4. Maximum Temperature: Able to withstand temperatures up to 160 deg F).

5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.

7. Fasteners: Stainless-steel [rivets] [or] [self-tapping screws].

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Section number and title where equipment is specified. Equipment schedule shall be included in operation and maintenance data

2.3 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch] [1/8 inch] [Insert dimension] thick, and having predrilled holes for attachment hardware.

B. Letter Color: [Black] [Blue] [Red] [White] [Yellow] [Insert color].

C. Background Color: [Black] [Blue] [Red] [White] [Yellow] [Insert color].

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.

G. Fasteners: Stainless-steel [rivets] [or] [self-tapping screws].

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I. Label Content: Include caution and warning information plus emergency notification instructions.

Edit the following descriptive specifications to identify Project requirements.

2.4 VALVE TAGS

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.

1. Tag Material: [Brass, 0.032-inch] [stainless steel, 0.025-inch] [aluminum, 0.032-inch] [or] [anodized aluminum, 0.032-inch] minimum thickness, and having predrilled or stamped holes for attachment hardware.

2. Fasteners: Brass [wire-link chain] [or] [beaded chain] [or] [S-hook].

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification. Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

2.5 WARNING TAGS
A. Manufacturers: Seton, M.S.I., W.H. Brady, Or Approved Equal.  
B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock with matte finish suitable for writing.

1. Size: [3 by 5-1/4 inches minimum] [Approximately 4 by 7 inches] [Insert size].

2. Fasteners: [Brass grommet and wire] [Reinforced grommet and wire or string].

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."

4. Color: Safety yellow background with black lettering.

2.6 PIPING IDENTIFICATION AND LABELS
A. Manufacturers: Seton, M.S.I., W.H. Brady, Or Approved Equal.  
1. Materials: Self Adhesive Vinyl or pre-coiled type with over coated UV resistant ink and heavy duty vinyl.
2. All accessible utility service piping is to be coded with color banding tape.

3. Piping in concealed spaces (ceiling and crawl spaces, plumbing chases, at access doors, etc.) shall have the coding applied prior to concealment.

4. Piping in mechanical rooms and spaces and other areas where exposed to view (boiler rooms, utility tunnels, fan rooms, pump rooms, etc.) shall have the coding applied after painting.

5. The 3-band color-coding system shall relate the following information (reading downstream in direction of flow):

a. The character or degree of hazard of the medium contained.

b. The temperature level.

c. The media or material contained.

d. The direction of flow.

6. The first (upstream) band is to be not less than three-fourths inch (3/4 inch) wide and is to indicate media (hazard) indicator consistent with all standard adopted color schemes as follows:

	Green
	Safe Material

	Yellow
	Dangerous Material

	Red
	Fire Protection System

	Blue
	Protective Material

	Purple
	Valuable Material


7. The second (middle) band is to be not less than three-quarters inch (3/4 inch) wide but the same width as the first and is to indicate “Temperature Range” and is to be spaced three-fourths inch (3/4 inch) from the first band.

	CODE COLOR
	TEMPERATURE RANGE
	TYPICAL SYSTEMS
	RANGE (°F)

	Red
	Very Hot
	Heating Hot Water Supply Steam Condensate
	Above 180°

	Orange
	Hot
	Hot Water (domestic) Heating Hot Water Return Refrigerant Hog Gas
	Below 180°

	Yellow
	Warm
	Condenser Water Refrigerant Liquid Supply
	Less than 100°

	Green
	Cool
	Cold Water (domestic) Well Water
	50°

	Blue
	Cold
	Chilled Water Return
	Less than 50°

	Purple
	Very Cold
	Chilled Water Supply Refrigerant Suction
	Less than 40°


8. The third (downstream) band is to be not less than one and one-half inches (1 1/2 inch) wide or not less than twice the width of the preceding bands and is to indicate the “media” and “direction” and spaced three-fourths inch (3/4 inch) from the preceding band.

	Blue
	Water

	Brown
	Soil or Waste

	Aluminum
	Vent

	Red
	Steam

	Orange
	Condensate

	Purple
	Refrigerant

	Yellow
	Fuel Oil

	Green
	Natural Gas

	White
	Air

	Black
	Product


9. When flow can be in either direction, a second one and one-half inch (1 1/2 inch) band is to follow the first band arranged to indicate the probable principle flow direction and located three-fourths inch (3/4 inch) from the adjacent (i.e., four (4) bands are required on reversible-flow piping).

10. Banding schedule

	
	WIDTH OF BAND

	
	3/4
	3/4
	1-½

	Cold Water (domestic)
	G
	G
	B

	Hot Water (domestic)
	G
	O
	B

	Hot Water, Circulating/ Tempered Water (domestic)
	G
	Y
	B

	Non-Potable Water/Process Water
	Y
	G
	B

	Waste/Indirect Waste/Pumped Waste/ IWS Waste
	G
	G
	BR

	Grease Waste
	G
	O
	BR

	Vent/Grease Vent/Foundation Vent/ IWS Vent
	G
	G
	AL

	Rain Leader/Overflow Rain Leader
	G
	Y
	BR

	Steam (high/low pressure)
	Y
	R
	R

	Condensate (inc. pumped)
	Y
	R
	O

	Steam Vent
	Y
	O
	AL

	Hot Water Heating (supply) inc. glycol
	Y
	R
	B

	Hot Water Heating (return) inc. glycol
	Y
	O
	B

	Chilled Water (supply)
	G
	P
	B

	Chilled Water (return)
	G
	B
	B

	Glycol Chilled Water (supply)
	Y
	P
	B

	Glycol Chilled Water (return)
	Y
	B
	B

	Condenser Water (supply)
	G
	BR
	B

	Condenser Water (return)
	G
	BLK
	B

	Fuel Oil (supply)
	Y
	G
	Y

	Fuel Oil (supply – pre heated)
	Y
	O
	Y

	Fuel Oil (return)
	Y
	Y
	Y

	Fuel Oil Vent
	Y
	Y
	AL

	Compressed Air
	G
	G
	W

	Fire Protection
	R
	G
	B

	Natural Gas
	Y
	G
	G

	Natural Gas Vent
	Y
	G
	AL

	Refrigerant Vent
	Y
	P
	AL

	Refrigerant Relief
	Y
	P
	P

	Refrigerant, Hot Gas (Freon)
	P
	O
	P

	Refrigerant, Liquid Supply (Freon)
	P
	Y
	P

	Refrigerant, Suction (Freon)
	P
	P
	P

	Well Water
	Y
	G
	P

	Generator Cooling Water (supply)
	O
	G
	B

	Generator Cooling Water (return)
	O
	O
	B


Legend:

G = Green

BR = Brown

R = Red
B = Blue

P = Purple
BLK = Black

Y = Yellow
AL = Aluminum

O = Orange
W = White
11. Fire protection piping shall be identified using three-color band system as well as being labeled with sprinkler riser number sticker and on all piping 3” and larger.
2.7 DUCT IDENTIFICATION

A. Manufacturers: Seton, M.S.I., W.H. Brady, Or Approved Equal.  
B. Materials: Self Adhesive Vinyl or pre-coiled type with over coated UV resistant ink and heavy duty vinyl.
C. Ductwork located in mechanical rooms shall have 2” high letters identifying Supply Air, Exhaust Air, Return Air, Outside Air, Relief Air locate at air handlers and penetrations of mechanical rooms.

D. Duct markers shall indicate direction of air flow.

2.8 CEILING TACKS

Edit the following descriptive specifications to identify Project requirements.

A. Description: Steel with 3/4 inch diameter color-coded head.

B. Color code as follows:

1. HVAC equipment: Yellow.

2. Fire dampers/smoke dampers: Red.

3. Plumbing valves: Green.

4. Heating/cooling valves: Blue.

2.9 LOCKOUT DEVICES

A. Lockout Hasps:

1. [Anodized aluminum,] [reinforced nylon] hasp with erasable label surface; size minimum 7 1/4 x 3 inches.

B. Valve Lockout Devices:

1. [___] [Not permitted]
2. [Nylon,] [steel,] [plastic] device preventing access to valve operator, accepting lock shackle.
PART 3   EXECUTION
3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

3.2 GENERAL INSTALLATION REQUIREMENTS
A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

D. Install identifying devices after completion of coverings and painting

3.3 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.4 PIPE LABEL INSTALLATION

A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of [50 feet] [Insert dimension] along each run. Reduce intervals to [25 feet] [Insert dimension] in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
8. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.

3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

2. Cold Water: [1-1/2 inches (38 mm)] [2 inches (50 mm)], [round] [square] [Insert shape].

3. Hot Water: [1-1/2 inches (38 mm)] [2 inches (50 mm)], [round] [square] [Insert shape].

4. Low-Pressure Compressed Air: [1-1/2 inches (38 mm)] [2 inches (50 mm)], [round] [square] [Insert shape].

5. High-Pressure Compressed Air: [1-1/2 inches (38 mm)] [2 inches (50 mm)], [round] [square] [Insert shape].
6. The colors listed in subparagraphs below comply with color designation according to ASME A13.1. Background and lettering colors should comply with recommendations in ASME A13.1 unless otherwise indicated. Note also that all colors listed in ASME A13.1 preceded by the word "Safety" are required to comply with ANSI Z535.1. Retain "Natural" option for brass or stainless-steel valve tags.  
7. Valve-Tag Colors:

a. Cold Water: [Natural] [Safety green] [Insert color].

b. Hot Water: [Natural] [Safety green] [Insert color].

c. Low-Pressure Compressed Air: [Natural] [Safety blue] [Insert color].

d. High-Pressure Compressed Air: [Natural] [Safety blue] [Insert color].

e. Letter Colors:

(1) Cold Water: [White] [Insert color].

(2) Hot Water: [White] [Insert color].

(3) Low-Pressure Compressed Air: [White] [Insert color].

f. High-Pressure Compressed Air: [White] [Insert color].

3.6 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where required.

3.7 ADDITIONAL LABEL INSTALLATION REQUIREMENTS

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.

B. Install labels with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. For unfinished canvas covering, apply paint primer before applying labels.

C. Install tags using corrosion resistant chain. Number tags consecutively by location.

D. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices with [plastic nameplates]. Small devices, such as in-line pumps, may be identified with tags.

E. Identify control panels and major control components outside panels with plastic nameplates.

F. Identify valves in main and branch piping with tags.

G. Identify air terminal units and radiator valves with numbered tags.

H. Tag automatic controls, instruments, and relays. Key to control schematic.

I. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate in corner of panel closest to equipment.

J. All accessible utility service piping (excepting electrical conduit only, which is not included here) is to be coded with color banding tape.

K. Piping in concealed spaces (ceiling and crawl spaces, plumbing chases, at access doors, etc.) shall have the coding applied prior to concealment

L. Piping in mechanical rooms and spaces and other areas where exposed to view (boiler rooms, utility tunnels, fan rooms, pump rooms, etc.) shall have the coding applied after painting.  
M. Pipe coding is to be applied where piping:
1. Changes direction
2. Passes through walls and partitions
3. Is closely grouped

N. In groups of piping running parallel, bands are to be staggered alternately on adjacent pipes.

O. Valves are to have banding on the upstream side wherever other banding is not within five (5) feet.

P. Where banding is to be applied on black-colored pipe (C.I. waste, asphaltum-coated, etc.), a white background may be provided, using white banding tape, or painted with aluminum or white as indicated above.

Q. Banding tape is to be lapped 1 1/2 turns around the piping to assure adequate adhesion.

R. A readable, identifying, graphic legend is to be provided in each mechanical room. The legend shall consist of a listing of each system which may be found in that area or at the site, and a short strip of the tapes actually used on the piping, opposite each of the system names.

PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System
10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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