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SECTION 15411
INDOOR AIR HANDLING UNITS 
Part 1 - General
1.1 Related Documents

A. Drawings and general provisions of the contract, including General and Supplementary Conditions and other Division 1 specifications sections, apply to this section.

1.2 General Description

A. This section includes the design, controls and installation requirements for indoor air handling units.

1.3 Quality Assurance

A. Unit shall be certified in accordance with UL Standard 1995, Safety Standard for Heating and Cooling Equipment.

B. Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for Mechanical Refrigeration.

C. Unit shall be safety certified by ETL and be ETL US and ETL Canada listed. Unit nameplate shall include the ETL/ETL Canada label.

1.4 Submittals

A. Product Data: Literature shall be provided that indicates dimensions, weights, capacities, ratings, fan performance, filter information, electrical characteristics and connection requirements. Installation, Operation and Maintenance manual shall be provided.

B. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions, construction details and connection details. Computer generated fan curves for each blower shall be submitted with specific design operation point noted. Wiring diagram shall be provided with detail for power and control systems and differentiate between factory installed and field installed wiring.

1.5 Delivery, Storage, and Handling

A. Unit shall be wrapped in plastic prior to shipment to prevent damage during transport and thereafter while in storage awaiting installation.

B. Unit shall be stored in a clean, dry place protected from weather and construction traffic in accordance with Installation, Operation and Maintenance manual instructions.

C. Unit shall be handled carefully to avoid damage to components, enclosures and finish.

1.6 Warranty

A. Manufacturer shall provide a “parts only” warranty for a period of 12 months from the date of equipment start up or 18 months from the date of shipment, whichever is less. Warranty shall cover material and workmanship that prove defective, within the specified warranty period, provided manufacturer’s written instructions for installation, operation, and maintenance have been followed. Warranty excludes parts associated with routine maintenance, such as belts and air filters.

Part 2 - Products

2.1 Manufacturer

A.  Products shall be provided by the following manufacturers:

1. Liebert
2. Substitute equipment may be considered for approval that includes at a minimum:

a. R-410A refrigerant

b. Direct drive supply fans

c. Double wall cabinet construction

d. Insulation with an R-value of 6.25

e. Stainless steel drain pans

f. Hinged access doors

g. All other provisions of the specifications must be satisfactorily addressed

2.2 Air Handling Units

A. General Description

1. Indoor air handling unit shall include filters, supply fans, chilled water coil, DX evaporator coil, electric heaters, hot water coil, steam coil, mixing box and unit controls.

2. Unit shall have a draw-through supply fan configuration and discharge air horizontally (vertically).

3. Unit shall be factory assembled and tested including leak testing of the coils and run testing of the supply fans and factory wired electrical system.

4. Unit shall have decals and tags to indicate lifting and rigging, service areas, and caution areas for safety and to assist service personnel.

5. Unit components shall be labeled, including pipe stub outs, refrigeration system components and electrical and controls components.

6. Installation, Operation and Maintenance manual shall be supplied within the unit.

7. Laminated color-coded wiring diagram shall match factory installed wiring and shall be affixed to the interior of the control compartment’s access door.

8. Unit nameplate shall be provided in two locations on the unit, affixed to the exterior of the unit and affixed to the interior of the control compartment’s access door.

B. Construction

1. All cabinet walls and access doors shall be fabricated of double wall, impact resistant, rigid polyurethane foam panels. 

2. Unit insulation shall have a minimum thermal resistance R-value of 6.25. Foam insulation shall have a density of 2 pounds/cubic foot and shall be tested in accordance with ASTM D-1929 for a minimum flash ignition temperature of 610°F.

3. Unit construction shall be double wall with G90 galvanized steel on both sides and a thermal break. Double wall construction with a thermal break prevents moisture accumulation on the insulation, provides a cleanable interior, prevents heat transfer through the panel and prevents exterior condensation on the panel.

4. Unit shall be designed to reduce air leakage and infiltration through the cabinet. Sealing shall be included between panels and between access doors and openings to reduce air leakage. Refrigerant piping and electrical conduit through cabinet panels shall include sealing to reduce air leakage.

5. Access to filters, cooling coil, reheat coil, heaters, supply fans and electrical and controls components shall be through hinged access doors. Stainless steel hinges shall be included on the doors.

6. Access doors shall be flush mounted to cabinetry, with stainless steel removable hinges and quarter-turn, zinc cast handles.

7. Units with cooling coils shall include a 304 stainless steel sloped drain pan. Drain pan connection shall be on the same side as the access door. 

8. Cooling coils shall be mechanically supported above the drain pan by multiple supports that allow drain pan cleaning and coil removal.

9. Horizontal units shall include top-mounted threaded steel retainers to allow field installation of vertical 3/8” - 16 NC hanger rods for hanging the unit from above.

C. Electrical

1. Unit shall be provided with standard power block for connecting power to the unit.

2. Unit shall include a factory installed 24V control circuit transformer.

Options:

a. Unit shall be provided with phase and brownout protection which shuts down all electrical components in the unit if the electrical phases are more that 10% out of balance on voltage, the voltage is more that 10% under design voltage or on phase reversal.

D. Supply Fans

PART 1 -  Unit shall include direct drive, belt drive, unhoused, backward curved, plenum supply fans. 

PART 2 -  Blower and motor assembly shall be dynamically balanced and mounted on rubber isolators.

Options:

a. Variable frequency drive shall be factory wired and mounted in the control compartment. Fan motor shall be premium efficiency.

E. Cooling Coil

1. Evaporator Coil

a. Coil shall be designed for use with R-410A refrigerant and constructed of copper tubes with aluminum (copper) fins mechanically bonded to the tubes and galvanized (304 stainless) steel end casings. Fin design shall be sine wave rippled.

b. Coil with dual circuits shall have interlaced circuitry.

c. Coil shall have (4) rows and (10) fins per inch.

d. Coil shall be helium leak tested.

e. Coil shall be furnished with a factory installed thermostatic expansion valves. The sensing bulbs shall be field installed on the suction line immediately outside the cabinet.

f. Coil shall have left (right) hand external piping connections. Liquid and suction connections shall be sweat connection. Coil connections shall be labeled, extent beyond the unit casing and be factory sealed with grommets that cover both the interior and exterior of the unit casing, to minimize air leakage and condensation inside the panel assembly.

Options:

F. Refrigeration System

1. Air handling unit and matching condensing unit shall be capable of operation as an R-410A split system air conditioner (heat pump).

2. Each refrigeration circuit shall be equipped with thermostatic (electronic) expansion valve type refrigerant flow control.

Options:

a. Refrigeration circuit shall be equipped with a liquid line sight glass.

G. Electric Heating

1. Unit shall include an include electric heater consisting of electric heating coils, fuses and a high temperature limit switch, with capacities as shown on the plans.

2. Heater shall have (2) stages of capacity. 

3. Electric heating coils shall be located in the reheat position downstream of the supply fans.

Options:

a. Electric heat shall have fully modulating capacity controlled by an SCR (Silicon Controlled Rectifier). A 0-10 VDC heating control signal shall be field provided to control the amount of heating.

H. Filters

Options:

1. Unit shall include 4 inch thick, pleated panel pre filters with an ASHRAE efficiency of 30% and MERV rating of 8, upstream of the cooling coil.

2. Unit shall include a clogged filter switch.

I. Mixing Box

J. Controls 

1. Control panel shall be connected to the air handling unit with a 6 foot low voltage and high voltage connections and shall be mounted in the field.

Options:

1. Factory Installed and Factory Provided Controller 

a. Unit controller shall be capable of controlling all features and options of the unit. Controller shall be factory installed in the unit controls compartment and factory tested.

b. Controller shall be capable of stand alone operation with unit configuration, setpoint adjustment, sensor status viewing, unit alarm viewing, and occupancy scheduling available without dependence on a building management system.

c. Controller shall have an onboard clock and calendar functions that allow for occupancy scheduling.

d. Controller shall include non-volatile memory to retain all programmed values, without the use of an external battery, in the event of a power failure.

e. With the modulating hot gas reheat option a space humidity sensor and supply air temperature sensor shall be furnished with the unit for field installation. Suction pressure sensor shall be factory installed. Supply air temperature and space humidity setpoints, for the dehumidification mode of operation, shall be adjustable.

f. Variable Air Volume Controller

1. Return air temperature sensor shall be factory mounted and wired. Outside air temperature sensor, supply air temperature sensor and supply air duct static pressure sensor shall be furnished with the unit for field installation.

2. Control of supply air flow, for duct static pressure control, shall be with unit controller, factory installed variable frequency drive (electrically commutated motor) and supply air duct static pressure sensor.

Part 3 - Execution

3.1 Installation, Operation, and Maintenance

A. Installation, Operation and Maintenance manual shall be supplied with the unit.

B. Installing contractor shall install unit, including field installed components, in accordance with Installation, Operation and Maintenance manual instructions.

C. Start up and maintenance requirements shall be complied with to ensure safe and correct operation of the unit.
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