MFIA MASTER 12/18/92
SECTION 15850, PAGE 



AIR HANDLING


SECTION 23 7400 
packaged hvac units
PART 1  GENERAL

1.01
DESCRIPTION

A.
Provide Heating, Cooling, and Ventilating Equipment as specified herein and shown on the Drawings.

B.
Equipment capacity and size shall be as indicated on the Drawings.

C.
Related Work:  The requirements of Section 23 0500, Common HVAC Materials and Methods, also apply to this section.
1.02
QUALITY ASSURANCE

A.
Air Handling Equipment:  Rated in accordance with AMCA certified rating procedures and AMCA labeled.

B.
Air Conditioning and Refrigeration Equipment Rating:  Rated in accordance with ARI certified rating procedures and ARI labeled.

C.
Gas-fired Equipment:  Design certified by American Gas Association.

1.03
SUBMITTALS

A.
Submit catalog data, construction details and performance characteristics for each HVAC unit.

B.
Submit operating and maintenance data.

PART 2  PRODUCTS

2.01 COMPUTER ROOM AIR CONDITIONING UNITS

A.
Basis-of-Design Product:  Subject to compliance with requirements, provided product indicated on drawings or comparable product by one of the following:
1.
Data Aire, Inc.

B.
Description:  The environmental control, Computer Room Air Conditioning, units shall be provided with a high sensible cooling system, self-contained, and shall be capable of humidifying, dehumidifying, and filtering air. Units shall be factory assembled, piped, wired and factory run tested prior to shipment.  
C.
The total cooling capacity shall be as detailed on the project plans and schedule.
D.
Provide quantities and configurations as shown on the project drawings.
E.
Safety Certification: Units shall be ETL or UL listed.
2.02
CABINET AND FRAME

A.
The frame shall be constructed of 14 gauge welded tubular steel and be coated with a heavy corrosion inhibiting finish for long life. It shall be braced for rigidity and support. The outer side panels shall be of galvanized steel and are removable for servicing. The cabinet shall be insulated with one-quarter inch (1/4") thick, closed cell insulation for protection and sound attenuation. The electrical panel shall be hinged and swing out for servicing. A stainless steel drain pan shall be provided integral to the unit.
B.
Removal of the unit from the ceiling space shall not be required for access.
2.03
REFRIGERATION CIRCUIT

A.
Air Cooled Split System (with Outdoor Condenser) - The refrigeration system shall be split consisting of an indoor evaporator and remote air-cooled outdoor condenser. The evaporator and condenser shall be factory assembled and tested. The refrigeration circuit shall be a (single or dual) circuit system.
B.
The indoor evaporator shall include the cooling coil, compressor(s), filters, reheat and controls. The cooling coil shall be constructed with copper tubes and aluminum fins for maximum heat transfer. The compressor(s) shall be hermetic scroll type, with complete overload protection on all three power lines, internal thermostat for winding protection, crankcase heater(s), Rotolock valve(s), sight-glass(es). The expansion valve(s) shall be of the adjustable thermostatic type with external equalization. The circuit(s) shall contain high and low pressure safety switches. The high and low pressure safety switches are connected to the refrigerant system with a Schrader fitting that allows replacement without affecting the refrigerant charge, making recovery unnecessary. Units with capillary tube metering devices shall not be acceptable. The evaporator section shall be provided with condensate drain pan constructed of stainless steel and provide a positive drain to prevent standing water in the condensate pan. The evaporator shall be mounted in the ceiling space with ducted supply and return air as required on the project drawings See BLOWER ASSEMBLY section of this document for evaporator blower details.
C.
The remote outdoor air-cooled condenser shall be a low profile, slow speed and direct drive propeller fan type. The condenser shall be constructed of aluminum and contain a copper tube and aluminum fin coil. The air discharge shall be vertical to minimize the effects of wind blowing through the coil at low ambient temperatures. The condenser shall have fan speed control with transducer to modulate the speed of the first condenser fan and provide positive start-up and operation at ambient temperatures down to -20ºF (-29ºC). Additional condenser fan motors are to be controlled by ambient thermostats. All controls including the fan speed control shall be factory mounted in the air cooled condenser in an integral factory wired and tested control panel. The air cooled condenser shall be manufactured by the manufacturer of the indoor unit.
D.
Piping and wiring between the indoor evaporator and the outdoor condenser shall be field provided by the installing contractor.
2.04
BLOWER ASSEMBLY

A.
The evaporator blower assembly shall be a double width, double inlet, blower with belt drive and variable pitch sheave and self-aligning ball bearings rated for an average life of 100,000 hours. The blower shall be driven by a motor mounted on an adjustable slide base. The motor shall be 1750 rpm and have internal overload.
B.
The system shall be designed for draw through air arrangement to insure even air distribution over the entire face of the coil.
C.
Air delivery as detailed on the project plans and schedule.
D.
The fan motor shall be _5___ horsepower. Air delivery shall be a minimum of __3000__ CFM.
2.05
FILTER

A.
The filter chamber shall be an integral part of the system, designed within the frame and cabinet. The filters shall be four inch (4") pleated type rated MERV 8 (based on ASHRAE Std. 52.2).
2.06
ELECTRICAL

A.
All electrical components, including capacitors, contactors, relays and control transformers shall be pre-wired and contained in a hinged electrical box that shall swing out for easy access and servicing.
B.
The control circuit voltage shall be 24 volts.
C.
The input electrical power shall be __208___ V, __3___ PH, 60 Hz.
D.
A factory installed micro-switch will disable the unit prior to condensate pan overflow should the drain become plugged with debris.

2.07
CONTROL SYSTEM

A.
The Mini-dap™4 offers the definite answer for precision environmental control with the fast and most advance controller with 50MHz, 32 bit microprocessor. The controller system shall be comprised of three components – a wall mount display module, a combination remote wall mount temperature and humidity sensor and a unit mounted control module.  The wall mount display module shall include a backlit liquid crystal display (LCD) with six keys (buttons) for easy programming.  All settings and alarm conditions shall be displayed on the display module in easy read verbiage.  The control module shall be mounted on the unit and connected to the display module via a special “telephone like” cable which is included with the system. A remote mounted temperature and humidity sensor is separate wall mounted device which is to be mounted at the client’s selected location in the controlled space.  The combination temperature and humidity sensor is connected to the control module via separate wiring which is also included with the system.
B.
The wall-mount display module will allow recall and display of the high and low temperature and high and low humidity for the last 24 hours; current percent of capacity and average percent of capacity for the last hour of operation for cool 1, cool 2, reheat, humidification, dehumidification, component runtimes for fan motor, cooling stages, reheat, humidification, dehumidification and chilled water valve. Programming will have multi-level password and accomplished entirely from the front of the wall mount display module. Programmable functions shall be entered on flash memory to ensure program retention should power fail. The historical database shall be maintained by rechargeable battery backup. Multiple messages shall be displayed by automatically scrolling from each message to the next. Alarm conditions shall be displayed by automatically scrolling from each message to the next. Alarm conditions, in addition to be​ing displayed, shall enunciate an audible alarm. Programmable summary contacts shall be available for remote alarm monitor​ing. Additional test or service terminal shall not be required for any functions. The control shall include temperature anticipation, moisture level humidity control.
C.
An alarm condition shall continue to be displayed until the malfunction is corrected. Multiple alarms shall be displayed sequen​tially in order of occurrence and only those alarms, which have not been acknowledged, shall continue to sound an audible alarm. A user accessible diagnostic program shall aid in system component trouble shooting by displaying on the unit LCD screen the name of the controlled item, output number, terminal plug or pin number for each controlled item.
Automatic Control Functions

Sequential Load Activation
Start Time Delay

Energy Saver (Glycol Operation)*

Dehumidification Lockout
Humidity Anticipation

Compressor Short Cycle Automatic or Manual Restart mode

Condition and Data Routinely Displayed 

Unit Status 
Unit type
Current Date and Time 

Unit ID /Zone ID*
Humidity Setpoint
Temperature Setpoint 

Current Temperature
Cooling stage 1, 2*
Current Relative Humidity

Dehumidification
Reheat 1
Humidification

Energy Saver On*
Water Valve Position*
Chilled Water Temperature*

Current Chilled
Discharge Temperature*

Switching and Control Functions

Fan, Cool 1, Cool 2*, Heat, Humidification, Dehumidification, CW Valve* 

Menu Selection Buttons and Switches 

Alarm/Silence Button 
Select Up/Down Buttons
System On/Off/Esc Button 

Menu Button 
Enter Button

Standard Alarms and Conditions

High Humidity Warning
Low Humidity Warning
High Pressure Compressor 

Compressor Short Cycle
Humidity Sensor Error
High Temperature Warning 

Low Temperature Warning
Firestat Tripped

Temperature Sensor Error 

Local Alarms
Power Failure Restart
Maintenance Required 

High Condensate Water Level
Person to Contact on Alarm 

Optional Alarms - Note: Two optional alarms are available on DX system and three optional alarms on Chilled water system. In most cases, optional alarm requires optional sensor or detector.

Smoke Detector*
Low Pressure Compressor
Standby Pump On*

No Water Flow*
Dirty filter*
Fan Motor Overload* 

Custom Message*
Discharge Sensor Error*
Chilled Water Sensor Error*

Unit in standby*
Humidifier inhibited*
Reheat Inhibited*

Reheat and Humidifier inhibited*

Historical Data

Alarm History (Last 100 Alarms)
High/Low Temperature Last 24 Hours 

Hourly Average of Duty 
High/Low Humidity Last 24 Hours 

Low Temperature Last 24 Hours
High Humidity Last 24 Hours

Percent of Capacities Utilized in the last hour

Blower, Compressor 1, Compressor 2*, Reheat, Dehumidification, Energy Saver*

Equipment Runtimes for: Humidifier, and Chilled Water *

Programmable Functions

Temperature Setpoint 
Temperature Deadband
System Start Delay

Low Temperature Alarm Limit
Humidity Deadband

Humidity Setpoint

High Humidity Alarm Limit
Low Humidity Alarm Limit

Define Password

Reset Equipment Runtimes
Audio Alarm Mode

Compressor Short Cycle Alarm

Humidity Anticipation
Compressors(s)
Calibrate Temperature Sensor 

Temperature Scale
Manual Diagnosis
High Temperature Alarm Limit

Water Valve Voltage Range*
Remote Alarm contacts 

Firestat Temperature Alarm Limit 

No water flow alarm action* 
Person to contact on Alarm
Calibrate Discharge Air Sensor* 

Dehumidification Mode
Reheat mode 
Compressor Lead/Lag Sequence*

Calibrate Humidity 
Network Protocol
Power Problem or Restart Mode

Scheduled Normal Maintenance Humidifier
Compressor Assists to Energy Saver*

Low Discharge Temp Alarm Limit*

Calibrate Chilled Water Temp Sensor*

* Some of the programmable selections, displays or alarms may require additional components or sensors

** Note: Two optional alarms are available on DX system and three optional alarms on Chilled water system. In most cases, optional alarm requires optional sensor or detector.

In addition, the Mini dap4 control panel shall support and be provided with the following network protocols for integration with a Building Management System (BMS) for Computer Room Air Conditioning (CRAC system monitoring and control: BACnet IP or BACnet MS/TP shall be furnished with an optional interface card to communicate directly with the Building Automation System (BAS) through a RS-485, or Ethernet port. All alarms, set points, and operating parameters that are accessible from the unit mounted control panel shall also be made available through the BAS.

2.80
ELECTRIC REHEAT

A.
The reheat shall be of the finned enclosed sheath type, fabricated of a stainless steel core sheath with plated fins to withstand moist conditions. The reheat shall be installed on the leaving air side of the cooling coil and shall be two stage. 
B.
The total kW shall be 15 to operate on supply of __208__ volts, 3 phase, 60 Hz.
2.09
OPTIONS

A.
Steam Generator Humidifier

1.
Units shall be furnished with an electric steam generator humidifier with "quick change" disposable cylinders and auto-flush cycle. The steam generator humidifier control system shall optimize cylinder life by concentrating incoming water to a predetermined conductivity.The control system shall continuously monitor the conductivity in the cylinder through its electronics, which shall allow water to be flushed as often as is necessary to maintain the level at this design conductivity. The high design conductivity shall result in a minimum flushing of heated water, which saves energy. The humidifier shall be designed to allow all units at any voltage to produce full rated steam output at an optimum low water level.

2.
Provide a steam generator humidifier with a capacity of __10__ pounds per hour.
B.
Disconnect Switch

1.
A unit mounted non-automatic disconnect switch shall be provided and installed in the high voltage electrical section. The operating mechanism shall prevent access to the high voltage electrical components until switched to the "OFF" position. The operating mechanism (handle) shall protrude through the exterior unit panel.
C.
Condensate Pump

1.
A condensate pump shall be provided with the unit and shall have a capacity of 130 GPH at 20 feet maximum or 40 GPH at 20 feet with check valve. The pump shall be shipped loose, field mounted and wired. The condensate pump shall be complete with sump, motor, and automatic control.
D.
Hot Gas Bypass

1.
Hot gas bypass control on all refrigerant circuits (2 qty) shall maintain a minimum suction pressure during low entering air conditions.
E.
Remote Temperature and Humidity Sensors

1.
Provide temperature and humidity sensors for remote wall mounting. Sensors shall be provided in a wall mount plastic case for remote sensing of temperature and humidity. Thirty-five (35) feet of shielded cable shall be provided for field wiring.
F.
Extended Compressor Warranty

1.
Provide an extended compressor warranty. The extended warranty shall be for a period of __4___ years in addition to the standard warranty. This warranty is for parts only, no labor.

PART 3  EXECUTION

3.01
INSTALLATION

A.
Install and arrange equipment as shown on the Drawings and as recommended by the equipment manufacturer.

B.
Piping:  Refer to applicable sections for piping, ductwork, insulation, painting, etc.

3.02
RESTORATION OF EXISTING HVAC EQUIPMENT

A.
General:  Where "restoration" is indicated, include the following as minimum required work.

1.
Replace fan wheel(s), motor(s), belts (matched set on multiple belt systems), sheave(s), and bearings.

2.
Replace magnetic starter(s) and overload protective devices.

3.
Replace filters matching existing filters unless indicated otherwise.

4.
Replace all gasketing on access panels and/or doors.

5.
Replace all control components including thermostat(s), sensor(s), ionization detectors, control valve(s), damper operator(s), pressure gauge(s), step or SCR controller(s) and thermometer(s).

6.
Clean coils, unit casing(s), plenum(s), fan scroll(s) and damper blades.

7.
Re-establish all original control sequences or where indicated, modify existing sequences as specified in Section 15900.

8.
Replace steam trap(s) and strainer element(s).

9.
Replace circuit setters, air vents, strainer element(s) and where indicated circulator(s).

3.03
ROOF MOUNTED EQUIPMENT INSTALLATION

A.
All roof mounted mechanical equipment shall be supported and seismically anchored on leveled, flashed and counterflashed curbs anchored to resist seismic forces and suitable for the roof construction.  Minimum curb height shall be 12" above the roof unless indicated otherwise on the Drawings.  Flashing into the roof is specified in another Section.

B.
Make all piping, electrical and duct penetrations for each piece of equipment within the curb unless shown otherwise on the Drawings.  Piping and electrical conduit routed above and across the roof shall be supported on flashed and counterflashed curbs with pipe guides anchored to the curbs in "pitch pockets."  Submit shop drawings on other arrangements for approval.

C.
Acoustical Protection:  Install two layers of 5/8" weatherproof sheet rock with staggered joints on the perimeter angle and cross members provided with the vibration isolator bases.  Apply sheet rock around all ductwork above the roof and caulk all joints and seams.  Provide additional acoustical materials as recommended by acoustical engineer.

3.04
AIR HANDLING INSTALLATION

A.
Installation and Arrangement:  Air handling equipment shall be instal​led and arranged as shown on the Drawings.  Comply with the manufacturer's recommendations for installation, connection, and start-up.

B.
Lubrication:  All moving and rotating parts shall be lubricated in accordance with the manufacturer's recommendations prior to start-up.

C.
Filters:  Specified filters or approved temporary construction filters shall be installed in supply units prior to start-up or used for drying and/or temporary heat.

3.05
SMOKE DETECTOR INSTALLATION

A.
Provide duct-mounted smoke detectors at air handling units in accordance with Code requirements.

B.
Where detectors are mounted in a concealed location, provide remote indicating panel located as directed.

C.
Automatic Smoke Detector Fan Shutdown:  Coordinate with Automatic Temperature Controls specified elsewhere in these specifications.

3.06
CONTROLS

A.
Wiring:  All wiring shall be in accordance with the National Electrical Code and local electrical codes.

B.
Mounting:  All controls intended to be operable by the occupants shall be mounted with the operating portion no more than 46” above the floor or as otherwise required by applicable codes.
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