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SECTION 23 82 19 – TERMINAL HEAT TRANSFER UNITS
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
Section 23 82 16 – Air Coils
Section 23 41 00 - Filters
SECTION INCLUDES
Unit Heaters
Cabinet Unit Heaters
Fan Coil Units
Mini-Splits
PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION
Section 23 09 00 ‑ Controls and Instrumentation: Installation of Room Thermostats
RELATED SECTIONS
Section 23 05 13 ‑ Motors
Section 23 21 00 ‑ Hydronic Piping
Section 23 06 20.13 ‑ Hydronic Specialties
Section 23 22 00 ‑ Steam and Steam Condensate Piping
Section 23 22 00.A ‑ Steam and Steam Condensate Specialties
Section 23 09 23 ‑ Controls and Instrumentation
REFERENCES
ANSI/NFPA 70 ‑ National Electrical Code
SUBMITTALS
Submit shop drawings under provisions of Section 23 00 00.
Submit shop drawings indicating cross section of cabinets, grille, bracing and reinforcing, and typical elevation.
Submit product data under provisions of Section 23 00 00.
Submit product data indicating typical catalog of information including arrangements.
Submit 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, and comparison of specified heat required to actual heat output provided.
Indicate mechanical and electrical service locations and requirements, specifically indicating deviations from indicated products.
Submit manufacturer's installation instructions under provisions of Section 23 00 00.
FAN SUBMITTAL DATA:
Submittal data for approval for all fans of every description furnished under this section of these Specifications.  Submittals shall include the following:
Fan curves with recommended stable range of operation.
Fans shall be selected to operate stably at the reduced loads specified by the Engineer by means of variable speed drives or ECM Motors as scheduled. 
FILTER SUBMITTAL DATA:
Submit data for approval for filters provided for each Terminal Heat Transfer Unit (identify which filters are intended for which THTU, and in what position) per the requirements of Section 23 41 00 Filters.
COIL SUBMITTAL DATA:
Submit data for approval for coils provided for each Terminal Heat Transfer Unit (identify which coils are intended for which THTU, in what position and in what order) per the requirements of Section 23 82 16 Air Coils.
PROJECT RECORD DOCUMENTS
Submit record documents under provisions of Section 23 00 00.
Accurately record actual locations of access doors for access or valving.
OPERATION AND MAINTENANCE DATA
Submit operation and maintenance data under provisions of Section 23 00 00.
Include manufacturer’s descriptive literature, operating instructions, installation instructions, maintenance and repair data, and parts listings.
QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the products specified in this Section with minimum three years documented experience.
REGULATORY REQUIREMENTS
Conform to ANSI/NFPA 70 code and Underwriters Laboratories, Inc. for internal wiring of factory wired equipment.
DELIVERY, STORAGE AND HANDLING
Deliver products to site under provisions of Section 23 00 00.
Store and protect products under provisions of Section 23 00 00.
Protect units from physical damage by storing in protected areas and leaving factory covers in place.
SEQUENCING AND SCHEDULING
Sequence work under the provisions of Section 23 00 00.
Schedule work under the provisions of Section 23 00 00.
WARRANTY
Provide ten-year manufacturer's warranty under provisions of Section 23 00 00.
Warranty: Include coverage of fan‑coil unit, unit heater, and unit ventilator motors and coils.
PRODUCTS
UNIT HEATERS
Manufacturers:  Subject to compliance with these specifications, provide unit heaters by one of the following manufacturers:
Reznor
Markel
Modine
Trane
Hydronic Coils:  Seamless copper tubing, 0.025 inch minimum wall thickness, silver brazed to steel headers, and with evenly spaced aluminum fins mechanically bonded to tubing.
Electrical Coils:  Stainless Steel heating elements (finned above 15 kW), with air flow safety switch
Casing:  18 gauge steel with threaded pipe connections for hanger rods.
Finish:  Factory applied baked enamel (color to be standard factory color selected during submittals unless scheduled otherwise) on visible surfaces of enclosure or cabinet.
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.
Air Outlet:  Adjustable pattern diffuser on projection models and [two] [four] way louvers on horizontal throw models.
Motor:  Refer to Section 23 05 13: horizontal models with permanently lubricated sleeve bearings, vertical models with grease-lubricated ball bearings.
Control:  Local low voltage thermostat for remote mounting with relay for enable/disable by BAS, and factory furnished disconnect switch.



FAN COIL UNITS:
Manufacturers:  Subject to compliance with these specifications, provide fan coils units by one of the following manufacturers:
1. [bookmark: C. Cabinet:  Cabinet shall be double wal][bookmark: D. Fan coil units shall be of the size a][bookmark: E. Condensate Drain Pans: Formed section][bookmark: F. Fan Section Construction: Belt driven][bookmark: 2.2 FAN COIL UNITS:][bookmark: A. Manufacturers:  Subject to compliance]Hydronic:
a. Greenheck
b. IEC International Environmental
c. Temtrol
d. Thermal Corporation
2. Direct Expansion Units
a. Mitsubishi
b. Daikin
c. LG
B. [bookmark: B. Direct Expansion Wall Mounted Units:]Direct Expansion Wall Mounted Units:
1. Units shall be wall mounted cassettes provided with adjustable discharge angle, condensate pump, removable cleanable filter, and controls capable of controlling multiple units per zone. Fan shall auto adjust between a minimum of 4 speeds to maintain space control. Unit shall be provided with factory matched condensing units.
Greenheck
IEC International Environmental
Temtrol
Thermal Corporation
C. Cabinet:  Cabinet shall be double wall with exterior panels no less than 18 gauge and interior panels of no less than 22 gauge with 1” glass fiber insulation.  Where scheduled or indicated on drawings, provide interior panel as a perforated liner.  Cabinet to be corrosion resistant treated before final baked enamel finish is applied (units in mechanical rooms or similar spaces may be galvanized and unpainted).  Unit capacities shall be certified in accordance with ARI Standard 441‑66.  Unit sound data shall be rated in accordance with ARI Standard 443‑66.  The units shall bear an ARI (Air‑Conditioning & Refrigeration Institute) stamp. 
D. Fan coil units shall be of the size and configuration as scheduled on the Drawings.
E. Access doors shall be provided as indicated on the drawings and shall be tool less access (twist handles with cam closure).
F. Condensate Drain Pans: Formed sections of stainless steel sheet. Fabricate pans with slopes in two planes to collect condensate from cooling coils (including coil piping connections and return bends) when units are operating at maximum catalogued face velocity across cooling coil.
1. Fill space between walls with 1 inch, (1-1/2) (3) pound fiber glass insulation. 
2. Drain Connections: Main and auxiliary on same side of fan.
G. Fan Section Construction: Belt driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor drive assembly, and support structure and equipped with formed steel channel base for integral mounting of fan, motor, and casing panels. Mount fan with interior (neoprene) (spring) vibration isolation.
1. Centrifugal Fan Housings: Formed and reinforced steel panels to make curved scroll housings with shaped cutoff, spun metal inlet bell, and access panels or doors to allow entry to internal parts and components.
a. Panel Bracing: Steel angle or channel iron member supports for mounting and supporting fan scroll, wheel, motor, and accessories.
b. Horizontal Flanged Split Housing: Bolted construction.
H. COILS
1. Coil Sections: Common or individual, insulated, galvanized steel casings for heating and cooling coils. Design and construct to facilitate removal and replacement of coil for maintenance and to ensure full airflow through coils.


2. Water Coils: (Continuous circuit coil fabricated according to ARI 410) (Self-draining coil fabricated according to ARI 410).
a. Coil tubes shall be copper with a minimum tube thickness of 0.016 inches. Fins shall be aluminum and shall be mechanically bonded to copper tubes. Coil shall have a maximum of 10 fins per inch. Coil headers shall be made of seamless copper tube with brazed joints. Coil connections shall use sweat fittings.
b. The coil assembly shall be design tested and rated according to ARI 410. The coil shall have a working pressure of 250 psig, 300 F. The manufacturer shall perform quality control by testing units to 500 psig underwater. Units shall have a 2000 psig ultimate strength.
c. The frame assembly shall be constructed out of galvanized steel channel.
3. Electrical Heating Coils, Controls, and Accessories: Comply with UL1995.
a. Casing Assembly: Slip in type with galvanized steel frame
b. Heating Elements: Open coil resistance wire of 80 percent nickel and 2- percent chromium supported and insulated by floating ceramic bushings recessed into casing openings, fastened to supporting brackets, and mounted in galvanized steel frame.
c. Over-Temperature Protection: Disk type, automatically resetting thermal cutout, safety device, serviceable through terminal box without removing heater from duct or unit.
d. Secondary Protection: Load carrying, manually resetting or manually replaceable, thermal cutouts, factory wired in series with each heater stage.
I. Drive Frame: Rail mounted, heavy gauge steel to allow frame to slide for easy belt tensioning. Forward Curved Fan Wheels: Galvanized steel and/or aluminum/painted steel construction with inlet flange, backplate, and shallow blades with inlet and tip curved forward in direction of airflow and mechanically secured to flange and backplate; cast-steel hub swaged to backplate and fastened to shaft with set screws. Fan Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum rated fan speed and motor horsepower.
J. The unit shall be controlled with a control valve as indicated in the plans, furnished by temperature control supplier and installed in the field by the Mechanical Subcontractor.
K. The unit shall have belt or direct drive fans and 1/2" throw‑away filters.

2.3 AIR COOLED CONDENSING UNITS
    A.     Manufacturer shall be factory matched to the direct expansion fan coil unit.

Provide air cooled condensing units as scheduled. Units shall be self-contained, packaged, factory assembled and pre-wired suitable for outdoor use consisting of cabinet, compressors, condensing coil and fans, integral sub-cooling coil, controls, liquid receiver and screens.
 Provide corrosion resistant materials for unit parts which come in contact with refrigerant.
Provide timer conduits to prevent rapid cycling of compressor.
Fabricate cabinet from galvanized steel, equipped with removable access doors or panels with quick fasteners. The cabinet and framing shall be protected from environmental elements using a powder coat or epoxy paint finish capable of withstanding 500-hour salt spray exposure per ASTM B117.
Compressor: [Hermetically sealed scroll with capacity modulation] or [semi-hermetic] type with positive lubrication, crank case heater, un-loader for capacity modulation, motor over load protection, service valves, filter drier, suction and discharge valves, with gauge ports, high and low pressure safety controls.
Condenser:
 Coils shall be made from seamless copper tubing with mechanically bonded aluminum fins and capable of withstanding 500-hour salt spray exposure per ASTM B117.

0. Provide condenser fans which discharge, vertically and that have direct drive fans resiliently mounted with guard and motor.
 Provide unit with high and low pressure cutouts for compressor, non-recycling pump down, reset relay and oil pressure safety control (7 1/2 ton units and larger).
Provide anti-short cycle timer for loss of power conditions to protect the compressor.
Low suction pressure cut out switch to reduce probability of pulling non-condensable gases into the refrigerant system.
[bookmark: _GoBack]Provide with controls to permit operation down to 0 degree F ambient temperature at minimum compressor load.
2.4 PIPING (FOR CONDENSING UNITS ONLY)
  A. Copper Tube and Fittings:
   1.  Drawn-Temper Copper Tube per ASTM B 280, Type ACR, clean, dry and capped.
   2. Annealed-Temper Copper Tube per ASTM B 280, Type ACR, clean, dry and capped.  Annealed copper tubing shall not be used for piping larger than 0.625 O.D.
3. Wrought-Copper Fittings: ASME B16.22.
4. Bronze Filler Metals: AWS A5.8, Classification BAg-7 (50% silver), BCuP5
(15% Silver).
EXECUTION
1. EXAMINATION
· Verify that surfaces are ready to receive work and opening dimensions are as indicated on shop drawings.
· Verify that required utilities are available, in proper location, and ready for use.
· Beginning of installation means installer accepts existing surfaces.
2. INSTALLATION
· Install in accordance with manufacturer's instructions.
· Hang unit heaters from building structure, with pipe hangers anchored to building, not from piping.  Mount as high as possible to maintain greatest headroom unless otherwise indicated.
· Install fan‑coil units as indicated.  Coordinate to assure correct recess size for recessed units.
· Protect units with protective covers during balance of construction.
· Provide hydronic units with shut‑off valve on supply and return, and lock shield 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.
· Install electric heating equipment including devices furnished by manufacturer but not factory‑mounted. Furnish copy of manufacturer's wiring diagram submittal. Verify that electrical wiring installation is in accordance with manufacturer's submittals and installation requirements of Division 26 sections.
3. CLEANING
· Clean work under provisions of 23 00 00.
· After construction is completed, including painting, clean exposed surfaces of units.  Vacuum clean coils and inside of cabinets.
· Touch‑up marred or scratched surfaces of factory‑finished cabinets, using finish materials furnished by manufacturer.
· Install new filters after Substantial Completion.
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