DIVISION –23 HEATING, VENTILATING AND AIR CONDITIONING
Section 23 81 13 – Terminal Heating and Cooling Units


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.

Division 23 Section 23 81 13 – Terminal Heating and Cooling Units is not for use at Airport.  
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 “Terminal Heating and Cooling Units” Work is shown in the Contract Documents. Section includes water coils, glycol coils, steam coils, refrigerant coils, electric coils, baseboard radiation, finned tube radiation, convectors, unit heaters, cabinet unit heaters, fan-coil units, unit ventilators, induction units, radiant heaters and electric heaters.

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. ARI (Air Conditioning and Refrigeration Institute)

a. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.

b. ARI 440 - Room Fan-Coils
2. ANSI (American National Standards Institute)
3. ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers)

4. NEMA (National Electrical Manufacturers Association)

5. SMACNA (Sheet Metal and Air Conditioning Contractors’ National Association)

a. SMACNA - HVAC Duct Construction Standards, Metal and Flexible.

6. UL (Underwriters Laboratories, Inc.)

a. UL 1042 - Electric baseboard heaters

b. UL 1278 - Movable and wall or ceiling-hung electric room heaters
c. UL 1693 - Electric Radiant Heating Panels and heating Panel Sets

d. UL 2021 - Fixed and location-dedicated electric room heaters
1.3 SUBMITTALS
Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions.
B. Submittals shall include the following:
1. Shop Drawings: Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations. Indicate schedules of equipment and enclosures typically indicating length and number of pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, pilaster covers.

2. Product Data: Submit coil and frame configurations, dimensions, materials, rows, connections, rough-in dimensions and weight loading. Submit mechanical and electrical service locations, capacities and requirements.

3. Manufacturer's Installation Instructions: Submit.

4. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
1.4 CLOSEOUT SUBMITTALS
A. Project Record Documents: Record actual locations of components and locations of access doors in radiation cabinets required for access to valves.

B. Operation and Maintenance Data: Submit manufacturers descriptive literature, operating instructions, installation instructions, maintenance and repair data, and parts listings.
1.5 QUALITY ASSURANCE
Include the following paragraph only when the costs of acquiring the specified standards are justified.

A. Maintain one copy of each document on site.

1.6 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience.

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [approved by manufacturer].

1.7 DELIVERY, STORAGE, AND HANDLING
A. Accept units on site in factory packing. Inspect for damage. Store under roof.

B. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and by storing indoors. Protect coils from entry of dirt and debris with pipe caps or plugs.

1.8 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.

1.9 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
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.

For Aviation projects, refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014” for acceptable product manufacturers and models for use at the Airport.  
2.1 AIR COILS
A. Tubes: [1/2 inch] [5/8 inch] OD seamless copper [or brass] arranged in parallel or staggered pattern, expanded into fins, silver brazed joints.

B. Fins: Aluminum [or copper] continuous plate type with full fin collars or individual helical spiral finned tube type wound under tension.  [Solder coat copper spiral fin coils.]

C. Casing: Die formed channel frame of [16] [14] [18] [___] gage [galvanized] [stainless] steel with [/38 inch] mounting holes on [3] [6] [___] inch centers. Provide intermediate center tube supports for plate fin coils longer than [36] [40] [48] [___] inches. Provide intermediate tube supports for spiral fin coils at intervals required to eliminate any sagging during operation.  

D. Capacity: As scheduled.  
2.2 WATER HEATING COILS
A. Headers: Cast iron with tubes expanded into header, seamless copper tube with silver brazed joints, or prime coated steel pipe with brazed joints.

B. Leak Testing: Air test under water to [200] [300] [350] [___] psig for working pressure of [200] [___] psig] and [200] [___] degrees F.

C. Configuration: Self draining circuitry, with threaded plugs [in headers] for drain and vent; serpentine type with return bends on smaller sizes and return headers on larger sizes.

D. Fin Spacing: [6] [8] [10] [11] [12] [14] [15] [16] [18] [___] fins per inch.  

2.3 GLYCOL HEATING COILS
A. Headers: Cast iron with tubes expanded into header, seamless copper tube with silver brazed joints, or prime coated steel pipe with brazed joints.

B. Leak Testing: Air test under water to [200] [300] [350] [___] psig for working pressure of [200] [___] psig and [220] [___] degrees F.

C. Configuration: Self-draining circuitry, with threaded plugs [in headers] for drain and vent and threaded plugs in return bends and in headers opposite each tube.

D. Fin Spacing: [6] [8] [10] [11] [12] [14] [15] [16] [18] [___] fins per inch.  

2.4 STEAM HEATING COILS
A. Headers: Cast iron with tubes expanded into header, seamless copper tube with silver brazed joints, or prime coated steel pipe with brazed joints.

B. Testing: Air test under water to [200] [300] [350] [___] psig for working pressure of [200] [___] psig and [220] [___] degrees F.

C. Configuration: Self Draining circuitry, with threaded plugs [in headers] for drain and vent, threaded plugs in return bends or headers opposite each top and bottom tube, sloped within frame to condensate connection.

D. Fin Spacing: [8] [9] [10] [11] [12] [13] [14] [15] [16] [18] [___] fins per inch.  

2.5 STEAM DISTRIBUTION HEATING COILS
A. Headers: Cast iron with tubes expanded into header, or prime coated steel pipe with brazed joints or seamless copper tube with silver brazed joints.

The smaller tube sizes are common only on small coils and may be limited to only a few manufacturers.

B. Tubes: [11/16] [5/8] [3/8] inch OD steam distributing tubes located within [1] [5/8] inch OD condensing tubes.

C. Leak Testing: Air test under water to [200] [300] [350] [___] psig for working pressure of [150] [___] psig and [366] [___] degrees F.

D. Configuration: Self draining circuitry, with threaded plugs [in headers] for drain and vent; with [steam and return connecting on same end or on opposite end.] [double steam connection, one at each end and either one or two return connections.] [double pass with the single steam connection and return at either end.]

E. Fin Spacing: [4] [6] [8] [10] [11] [12] [14] [15] [16] [18] [___] fins per inch.  

2.6 WATER COOLING COILS
A. Headers: Cast iron with tubes expanded into header, seamless copper tube with silver brazed joints, or prime coated steel pipe with brazed joints.

B. Leak Testing: Air test under water to [200] [300] [350] [___] psig for working pressure of [200] [___] psig and [220] [___] degrees F.

C. Configuration: Self draining circuitry, with threaded plugs [in headers] for drain and vent; threaded plugs in return bends or in headers opposite top and bottom of each tube.

D. Fin Spacing: [6] [8] [10] [11] [12] [14] [15] [16] [18] [___] fins per inch.  

2.7 REFRIGERANT COOLING COILS
A. Headers: Seamless copper [or brass] tubes with silver brazed joints.

B. Liquid Distributors: Brass or copper venturi or orifice type or removable nozzle type distributor with seamless copper distributor tubes, minimum 1/4 inch OD for refrigerant R-134a; maximum [12] [18] [___] circuits per distributor.

C. Leak testing: Air test under water at [300] [450] psig for working pressure of [250] [300] psig; dehydrate, and seal with dry air or nitrogen charge.

D. Configuration: Self-draining, down feed with bottom non-oil trapping connection.

E. Fin Spacing: [6] [8] [10] [11] [12] [14] [15] [16] [18] [___] fins per inch.  

2.8 ELECTRIC COILS
Edit the following descriptive specifications to identify Project requirements.

A. Assembly: ANSI/UL 1096 listed and labeled, with terminal control box and hinged cover, splice box, coil, casing and controls.

B. Coil: [Enclosed copper tube, aluminum finned element of coiled nickel-chrome resistance wire centered in tubes and embedded in refractory material] [.] [or] [Exposed helical coil of nickel-chrome resistance wire with refractory ceramic support bushings.] [or] [highest grade resistance wire with lava insulators in aluminized steel brackets, corrosion resistant components].

C. Casing: Die formed channel frame of [[16] [14] [18] [___] gage galvanized steel] [heavy gage aluminized steel flanged type frame.] with [3/8 inch] mounting holes on [3] [6] [___] inch centers. Provide tube supports for coils longer than [36] [40] [48] [___] inches.

D. Controls: Automatic reset thermal cut-out, built-in [magnetic] [mercury] contactors [,] [.] [control circuit transformer and fuse,] [manual reset thermal cut-out,] [air flow proving device,] [fused disconnect,] [non-fused disconnect,] [load fuses.]  
OR

E. The following controls factory wired and mounted in a NEMA panel of the proper rating for location of coil. (UL labeled). (Note: Use only with special permission of owner as building heat is supplied from central system).

1. Control Contactors: Total disconnect type, silent mercury contact.

2. Back-up Contactors.

3. Fusing for branch circuit protection.

4. Control transformer with fused circuit.

5. Manual reset high limit.

6. Automatic reset high limit.

7. Air flow or pressure differential switch.

8. Wiring to terminal strip for one three wire power connection.

2.9 BASEBOARD RADIATION
Edit the following descriptive specifications to identify Project requirements.

A. Heating Elements: 3/4 inch ID copper tubing mechanically expanded into flanged collars of evenly spaced aluminum fins, one tube end belled.

B. Enclosure: Minimum 0.030 inch steel with [7 inch] [10 inch [[___] inch] high back and top of one piece; front panel, end panel, end caps, corners, and joiner pieces to snap together, with front panel easily removable. Provide full-length damper.

C. Finish: Factory applied baked enamel [of [___] color [as selected]].

D. Element Brackets: 0.0516 inch galvanized steel to support from panel and noise free element cradle.

E. Capacity: As scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psi steam].  

2.10 FINNED TUBE RADIATION
Edit the following descriptive specifications to identify Project requirements.

A. Heating Elements: 3/4-inch, 1 inch, 1-1/4 inch ID seamless copper tubing, mechanically expanded into evenly spaced aluminum fins sized 4 x 4 inches, suitable for soldered fittings.

OR

B. Heating Elements: [3/4-inch] [1 inch] [1-1/4 inch] ID seamless copper tubing, mechanically expanded into evenly spaced aluminum fins sized [4 x 4 inches] [___], suitable for soldered fittings.

C. Element Hangers: Quiet operating, ball bearing cradle type providing unrestricted longitudinal movement, on enclosure brackets.

D. Enclosures: 0.0478 inch thick steel up to 18 inches in height, 0.598 inch steel over 18 inches in height or aluminum as detailed, with easily jointed components for wall to wall installation. Support rigidly, on wall or floor mounted brackets at least 3 feet on center maximum.

E. Finish: Factory applied baked [primer coat] [enamel] of [___] color [as selected].

F. Damper: Where heating media is not thermostatically controlled, provide knob-operated internal damper at enclosure air outlet.

G. Access Doors: For otherwise inaccessible valves, provide factory-made permanently hinged access doors, six (6) x seven (7) inch minimum size, integral with cabinet.

H. Capacity: As scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psi steam].  

2.11 CONVECTORS
Edit the following descriptive specifications to identify Project requirements.

A. Heating Elements: Seamless copper tubing mechanically expanded into evenly spaced aluminum fins and cast iron headers, steel side plates and supports, factory air pressure tested at 100 psi under water, with means of adjusting pitch of element.

B. Cabinet 0.0598 inch thick steel front and top, 0.0478 inch steel back and ends; exposed corners rounded; easily secured removable front panels, adequately braced and reinforced for stiffness.

C. Finish: Factory applied baked [primer coat] [enamel of [___] color [as selected]].

D. Damper: Where heating media is not thermostatically controlled, provide knob-operated internal damper at enclosure air outlet.

E. Access Doors: For otherwise inaccessible valves, provide factory-made permanently hinged access doors, six (6) x seven (7) inch minimum size, integral with cabinet.

F. Capacity: As scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psi steam)].  

2.12 UNIT HEATERS
Edit the following descriptive specifications to identify Project requirements.

A. Coils: Seamless copper tubing, silver brazed to steel headers, and with evenly spaced aluminum fins mechanically bonded to tubing.

B. General hydrostatic testing: Test at 150% above maximum operating pressure or 100 psi minimum, whichever is greater.

C. Casing: 0.0478 inch thick steel with threaded pipe connections for hanger rods.

D. Finish: Factory applied baked [primer coat] [enamel of [___] color [as selected]].

E. Fan: Direct drive propeller type, statically and dynamically balanced, with fan guard; horizontal models with permanently lubricated sleeve bearings; vertical models with grease lubricated ball bearings.

F. Air Outlet: Adjustable pattern diffuser on projection models and [two] [four] way louvers on horizontal throw models.

G. Motor: Permanently lubricated sleeve bearings on horizontal models, grease lubricated ball bearings on vertical models. Refer to Division 26 Electrical.

H. Control: Local [multi-speed] disconnect switch.

I. Capacity: As scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psi steam].

J. Manufacturers:  Trane, Dunham-Bush, Modine, Reznor, Or Approved Equal.  

K. Electrical Characteristics:

1. [___] hp.

2. [___] volts, single or three phase, 60 Hz.

3. Refer to Section 26 27 26 – Wiring Devices.

2.13 CABINET UNIT HEATERS
Edit the following descriptive specifications to identify Project requirements.

A. Coils: Evenly spaced aluminum fins mechanically bonded to copper tubes, designed for 100 psi.

B. Cabinet: 0.0598 inch thick steel with exposed corners and edges rounded, easily removed panels, glass fiber insulation [and integral air outlet] [and integral air outlet and inlet grilles].

C. Finish: Factory applied baked [primer coat] [enamel of [___] color [as selected]] on visible surfaces of enclosure or cabinet.

D. Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced, direct driven.

E. Motor: Tap wound multiple speed [permanent split capacitor] [shaded pole] with sleeve bearings, resiliently mounted.

F. Control: Multiple speed switch, factory wired, located in cabinet.

G. Filter: Easily removed 1 inch [thick glass fiber throw-away [permanent washable] type, located to filter air before coil.

H. Mixing Dampers: Where indicated, mixing sections with dampers.

I. Capacity: As Scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psig steam].

J. Electrical Characteristics:

1. [___] W.

2. [___] volts, single or three phase, 60 Hz.

3. Refer to Section 26 27 26 – Wiring Devices.  

2.14 FAN-COIL UNITS
Edit the following descriptive specifications to identify Project requirements.

A. Coils: Evenly spaced aluminum fins mechanically bonded to copper tubes, designed for 200 psi and 220 degrees F. [Provide drain pan under cooling coil, easily removable for cleaning, with drain connection.]

B. Hydrostatic testing: Test at 150% above maximum operating pressure.

C. Cabinet: 0.0598 inch thick steel with exposed corners and edges rounded, easily removed panels, glass fiber insulation [and integral air outlet] [and integral air outlet and inlet grilles].

D. Finish: Factory apply baked [primer coat] [enamel of [___] color [as selected]] on visible surfaces of enclosure or cabinet.

E. Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced, direct driven.

F. Motor: Tap wound multiple speed [permanent split capacitor] [shaded pole] with sleeve bearings, resiliently mounted.

G. Control: Multiple speed switch, factory wired, located in cabinet.

H. Filter: Easily removed one (1) inch [thick glass fiber throw-away [permanent washable] type, located to filter air before coil. [ASHRAE 30% - 2" pleated, 85%/90% 10pocket 22" bags.]

I. Mixing Dampers: Where indicated, mixing sections with dampers.

J. Capacity: As Scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psig steam].

K. Electrical Characteristics:

1. [___] W.

2. [___] volts, single or three phase, 60 Hz.

3. Refer to Division 26 Electrical.  

2.15 UNIT VENTILATORS
Edit the following descriptive specifications to identify Project requirements.

A. Coils: [Copper tubes mechanically expanded into evenly spaced aluminum fins] [ Plate-fin type, heavy gage aluminum fins with continuous fin collars, 5/8" x .020" wall copper tubes], tested to operate at 150 psig. [Provide galvanized drain pan under cooling coil, easily removable for cleaning, with drain connection.]

B. Electric Heating Coil: [Enclosed copper tube, aluminum finned element of coiled nickel-chrome resistance wire centered in tubes and embedded in refractory material.] [Exposed helical coil of nickel-chrome resistance wire with refractory ceramic support bushings.] [High temperature cutout with a continuous sensing element. Contractor to provide positive disconnect of electric power whenever fan motor power is interrupted.]

C. Cabinet: [0.0747-inch] [16 gage] thick steel on solid base pan with exposed edges rounded. Provide removable front panels with [a minimum of three] quick-acting, [key] [allen wrench]-operated cam locks. [Camlock heads surrounded by plastic inset to protect paint.]. [Provide removable die-cast or fabricated steel discharge grilles.] [Discharge grilles constructed of heavy steel bars welded in place as an integral part of the unit structure. Inlet grilles easily removable for easy filter access.] [For units having cooling coils, insulate internal parts and surfaces exposed to conditioned air stream with moisture resistant insulation.]

D. Cabinet Accessories: Matching steel construction, reinforced, for use with unit ventilators or finned radiation, with steel alignment pins, adjustable kick plates with leveling bolts, shelves and sliding doors [with locks] as indicated, [sinks,] [bubbler faucets and bowls,] corner, end, and wall filler sections as required.

E. Finish: Factory apply baked [primer coat] [enamel of [___] color [as selected]] on visible surfaces of enclosure or cabinet. [Baked enamel finish over baked prime coat. Color selection by Architect from manufacturer's standard colors.]

F. Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced, direct driven, arranged to draw air through coil. The fan board assembly shall be a single, rigid assembly including the fans, fan housings, bearings, fan shaft and motor.

G. Wall Louvers: [Anodized aluminum] [Galvanized steel] wall intake box and louvers removable from frame with 1/2 inch square mesh galvanized screen in back of louver.

H. Motor: Tap wound multiple speed [two speed] [permanent split capacitor] [shaded pole] with sleeve bearings, resiliently mounted.

I. Air Cooled Condensing Unit: Corrosion resistant cabinet, with hermetically sealed compressor with internal spring isolation, external isolation, permanent split capacitor motor and overload protection, copper tube aluminum fin condenser coil, direct drive propeller fan with [permanently lubricated ball bearing] single phase motor with internal overload protection.

J. Control: Multiple speed switch, factory wired, located in cabinet.

K. Filter: Easily removed one (1) inch [thick glass fiber throw-away [permanent washable] type, located to filter air before coil. [ASHRAE 30% - 2" pleated, 85%/90% 10pocket 22" bags.]  
L. Mixing Dampers: [Multi-blade with compressible seal] [Dual blade type with continuous divider between blades to positively separate the outside air and return air compartments], capable of varying proportion of mixed air from 100 percent room air to 100 percent outside air.

M. Outside Air Intake: Unit capable of 100% outside air. Extruded aluminum weather louver and wall box provided with unit.

N. Heating Capacity: As Scheduled, based on 65 degrees F entering air temperature, [180 degrees F average water temperature] [one psig steam].

O. Electrical Characteristics:

1. [___] kW.

2. [___] volts, single or three phase, 60 Hz.

3. Refer to Section 26 27 26 – Wiring Devices.  

2.16 HYDRONIC RADIANT HEATERS
Edit the following descriptive specifications to identify Project requirements.

A. Ceiling Panels: Constructed of modular [[five (5) inch] [six (6) inch] wide aluminum extrusions with interlocking edges;] [24 x 48 inch aluminum pans with silk-screened pattern matching ceiling tile;] manufactured and assembled to sizes and configurations indicated.

B. Pipe Coil: [[five (5) inch] [six (6) inch] module to incorporate extruded void into which continuous 1/2 inch copper pipe is rolled and thermally bonded.] [24 x 48 inch aluminum pan module to incorporate continuous 1/2 inch copper pipe thermally bonded.] Provide return bends for two water connections to each panel.

C. Where indicated provide panels which incorporate extruded drapery track.

D. Cross brace entire assembly with structural members and insulate with one (1) inch thick fiberglass insulation. Configure panels within T-bar ceiling module and run wall to wall.

E. Heating Capacity: As scheduled, based on 180 degrees F average water temperature, 70 degrees F space temperature.  

2.17 INDUCTION UNITS
Edit the following descriptive specifications to identify Project requirements.

A. Configuration: [Low vertical] [Vertical] unit, primary air plenum with primary air inlet, air balancing damper, [multi-stage] nozzles, [primary air reheat coil,] secondary air inlet, [secondary cooling coil and galvanized drain pan,] [secondary heating coil,] and discharge stack.  
Select enclosure thickness. Use 0.0478 inch for height 18 inches and under and 0.0598 inch for over 18 inches.

B. Cabinet Enclosures:

1. [0.0478 inch] [0.0598 inch] thick prime coated steel.

2. Fabricate cabinet enclosures complete with mounting channels, end trim pieces, mullion spacers, removable front panels, and removable discharge grills.

3. Provide enclosures to cover induction units continuously column to column, or wall to wall.

C. Discharge Grills: [Plastic] [Cast metal] [Stamped steel].

D. Primary Air Plenum: Constructed of [21 gage] thick [24 gage] thick galvanized steel. Insulated with [1/2 inch] [3/8 inch] thick, [2-1/2 lb./cu ft] [4 lb./cu ft] density neoprene coated glass fiber insulation.

E. Base Unit Casing:

1. 0.0396 inch thick galvanized steel.

2. Include acoustically insulated primary air plenum, primary air inlets, internal air damper, induction nozzles, water coil, lint screen, and drain pan in base units.

3. Provide interchangeable transition pieces or plugs for single or series hook up.

4. Spot weld and seal joints in base unit.

5. Paint portion of unit visible through discharge opening with flat black enamel.

6. Provide internal primary air damper of multiple orifice design manually adjustable from under discharge grill.

F. Nozzles: Heat-resistant plastic suitable for temperatures from 20 degrees F to 200 degrees F with 3.5 wg nozzle pressure.

G. Water Coil: One row, 1/2 inch OD copper tubing with aluminum fins.

H. Hot Water Heating:  Design for 180 deg. F heating water capacity.  Coils shall be sized for 160 deg. F entering water and 20 deg. Ft.

I. General hydrostatic testing: Test at 150% above maximum operating pressure or 100 psi minimum, whichever is greater.

J. [Drainable] [Non-Drainable] Drain Pan: 0.0396 minimum galvanized steel.

K. Lint Screens: Aluminum mesh.

L. Performance:

1. Overall Performance: [___] Btu/hr sensible cooling, [___] Btu/hr total cooling, [___] degrees F room design temperature.

2. Primary Air: [___] cfm at [___] degrees F, with nozzle series [___] at [___] inches wg static pressure.

3. Reheat Coil: [___] Btu/hr heating, with [___] gpm heating water at [___] degrees F.

4. Secondary Cooling Coil: [___] Btu/hr cooling, with [___] gpm cooling water at [___] degrees F.

5. Secondary Heating Coil: [___] Btu/hr heating, with [___] gpm heating water at [___] degrees F.

6. Gravity Heating Capacity: [___] Btu/hr heating, with [___] gpm heating water at [___] degrees F.

7. Noise Criteria: NC- [_____.]  

2.18 ELECTRIC RADIANT HEATERS
Edit the following descriptive specifications to identify Project requirements.

A. Assembly: UL labeled, with thermal box and cover, and built-in controls.

B. Heating Elements: Enclosed copper tube element of coiled nickel-chrome resistance wire centered in tubes and embedded in refractory material, [in metal reflective cabinet] [bonded to ceiling panel].

C. Ceiling Panels: 24 x 48 inch aluminum pans with silk-screened pattern matching ceiling tile; manufactured and assembled to configuration indicated.

D. Electrical Characteristics:

1. [___] kW.

2. [___] volts, single or three phase, 60 Hz.

3. Refer to Section 26 27 26 – Wiring Devices.  

2.19 ELECTRIC BASEBOARD
Edit the following descriptive specifications to identify Project requirements.

A. Assembly: UL labeled with terminal box and cover, and built-in controls.

B. Heating Elements: Enclosed copper tube, aluminum finned element of coiled nickel-chrome resistance wire centered in tubes and embedded in refractory material.

C. Enclosure: Minimum 0.030 inch thick steel with [seven (7) inch] [10 inch] [[___] inch] high back and top of one piece; front panel, end panel, end caps, corners, and joiner pieces to snap together, and front panel easily removable. Provide full-length damper.

D. Control: [Built-in bi-metal heating thermostat, factory wired.] [Wall mounted electric thermostat.]  
OR

E. Control: Electronic control system with [baseboard] [remote] mounted power module, [baseboard mounted electronic thermostat.] [wall mounted [programmable] electronic thermostat [with five day and two day programming, and battery back up].]

F. Electrical Characteristics:

1. [___] kW.

2. [___] volts, single or three phase, 60 Hz.

3. Refer to Section 26 27 26 – Wiring Devices.  
2.20 ELECTRIC UNIT HEATERS
Edit the following descriptive specifications to identify Project requirements.

A. Assembly: UL labeled assembly with terminal box and cover, and built-in controls.

B. Heating Elements: [Enclosed copper tube, aluminum finned element of coiled nickel-chrome resistance wire centered in tubes and embedded in refractory material]. [Exposed helical coil of nickel-chrome resistance wire with refractory ceramic support bushings].

C. Cabinet: 0.0478-inch thick steel with easily removed front panel with integral air outlet and inlet grilles.

D. Element Hangers: Quiet operating, ball bearing cradle type providing unrestricted longitudinal movement, on enclosure brackets.

E. Fan: Direct-drive propeller type, statically and dynamically balanced, with fan guard.

F. Motor: Permanently lubricated, sleeve bearings for horizontal models; ball bearings for vertical models.

G. Control: Separate fan speed switch and thermostat heat selector switch, factory wired, with switches built-in behind cover. Provide thermal overload.

H. Electrical Characteristics:

1. [___] kW.

2. [___] volts, single or three phase, 60 Hz.

3. Disconnect Switch: Factory mount.

4. Refer to Section 26 27 26 – Wiring Devices.  
PART 3   EXECUTION

3.1 EXAMINATION
A. Section 01 31 13 - Project Coordination: Coordination and project conditions.

B. Verify wall construction and ductwork is ready for installation.

C. Verify concealed blocking and supports are in place and connections are correctly located.

3.2 INSTALLATION
A. Install coils in ducts and casings in accordance with SMACNA HVAC Duct Construction Standards, Metal and Flexible.

B. Support coil sections independent of piping on steel channel or double angle frames and secure to casings. Provide frames for maximum three coil sections. Arrange supports to avoid piercing drain pans. Provide airtight seal between coil and duct or casing.

C. Protect coils to prevent damage to fins and flanges. Comb out bent fins.

D. Install coils level. [Install cleanable tube fluid coils and level frame steam coils with 1:50 pitch.]

E. Make connections to coils with unions and flanges.

F. Safety/Relief Valves:  Pipe to floor sink.

G. On water coils, provide shut-off valve on supply line and lockshield balancing valve on return line. Locate water supply at bottom of supply header and return water connection at top. Provide [manual] [float operated] [automatic] air vents at high points complete with stop valve. Ensure water coils are drainable and provide drain connection at low points.

H. On water [and glycol] heating coils, and chilled water cooling coils, connect water supply to leaving airside of coil (counterflow arrangement).

I. For cooling coils where air velocity exceeds [500] [550] [___] ft/min, provide [three break] [six break] moisture eliminators of 24 gage galvanized steel.

J. Provide drain pan and drain connection for cooling coils. Fabricate drain pan from 20 gage galvanized steel. Extend three (3) inches from face of coil entering air side, [6] [___] inches from face of coil leaving air side [,] [.] [and four (4) inches from face of eliminators.] Pipe drain pans individually to floor drain [.] [with water seal trap.]

K. In steam coils, install vacuum breaker in steam line at or in header. Install steam traps with outlet minimum 12 inches below coil return connection.

L. On refrigerant coils, provide sight glass in liquid line within 12 inches of coil.

M. Insulate headers located outside airflow as specified for piping. Refer to Section 20 07 00 - Mechanical Insulation.

N. Wire electric duct coils. Refer to Section 26 27 26 – Wiring Devices.

O. Install equipment exposed to finished areas after walls and ceilings are finished and painted. Avoid damage.

P. Protection: Provide finished cabinet units with protective covers during balance of construction.

Q. Baseboard Radiation: Locate on outside walls and run cover continuously wall-to-wall unless otherwise indicated. Center elements under windows. [Where multiple windows occur over units, divide element into equal segments centered under each window.] Install end caps where units butt against walls.

R. Finned Tube Radiation: Locate on outside walls and run cover wall-to-wall unless otherwise indicated. Center elements under windows. [Where multiple windows occur over units, divide element into equal segments centered under each window.] [Align cabinet joints with window mullions.] Install wall angles where units butt against walls.

S. Convectors: Install where indicated. Coordinate to assure correct recess size for recessed convectors.

T. Unit Heaters: Hang from building structure, with pipe hangers anchored to building, not from piping. Mount as high as possible to maintain greatest headroom unless otherwise indicated.

U. Cabinet Unit Heaters: Install as indicated. Coordinate to assure correct recess size for recessed units.

V. Fan-Coil Units: Install as indicated. Coordinate to assure correct recess size for recessed units.

W. Unit Ventilators: Locate as indicated, level and shim units, and anchor to structure. Coordinate exact location of wall louvers. [Install shelving and auxiliary cabinetry.] [Provide wall trim pieces for continuous wall-to-wall installation.]

X. Induction Units: Support base units from continuous wall mounting strip or wall mounting brackets. Support cabinet enclosures from wall mounting strip or attach direct to wall and floor.

Y. Hydronic Units: Provide with shut-off valve on supply and lockshield balancing valve on return piping. If not easily accessible, extend vent to exterior surface of cabinet for easy servicing. For cabinet unit heaters, fan coil units, and unit heaters, provide float operated automatic air vents with stop valve.

Z. Units with Cooling Coils: Connect drain pan to condensate drain.

AA. Install electric heating equipment including devices furnished by manufacturer but not factory-mounted. Furnish copy of manufacturer's wiring diagram submittal. Install electrical wiring in accordance with manufacturer's submittals and Section 26 27 26 – Wiring Devices.

AB. Vibration Isolation and Seismic Restraints:  Provide vibration isolation and flexible connectors and seismic restraints where appropriate. Secure unit, components and accessories in accordance with seismic requirements per code.  

3.3 CLEANING
A. Section 01 74 00 - Cleaning: Final cleaning.

B. After construction is completed, including painting, clean exposed surfaces of units. Vacuum clean coils and inside of cabinets.

C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials furnished by manufacturer.

D. Install new filters.

3.4 SCHEDULES
Provide a schedule when sizes are unique and many sizes may be required on a Project.  Refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014”.  
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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