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2.18.1
Scope

This section covers the furnishing and installing of air handlers, fans, and coils as shown and scheduled on the drawings and specified herein.  The Contractor shall provide all equipment, labor, supervision, transportation, material, and incidental services necessary for a complete and full installation.

2.18.2
Air Handling Units -- General

This specification provides for the purchase by (Martin Marietta Corporation/ the Contractor) of      air handling unit(s) as specified herein.


Air handling units shall be furnished and installed as shown on the drawings.  The size, capacity and performance of the air handling units shall be in accordance with all performance criteria in this specification, and in mechanical equipment schedules on the mechanical drawings.  Units shall be as manufactured by Carrier, Trane, McQuay, Temtrol, or approved equal.

2.18.2.1
Criteria and Support Service.  The air handling units shall be the units specified which meet all criteria contained in this specification, and shall be of the configuration shown on the drawings including positions of supply and return connections and location of coil connections.  Any equipment provided under this specification shall be supported by a service organization that can provide full and competent service within a maximum twenty-four (24) hours of notification.

2.18.2.2
Conformance to Agency Requirements.  All equipment and piping shall conform to ANSI B9.1 and B31.5.  Where materials or equipment are specified to conform to the requirements of the Underwriters' Laboratories, Inc., Association, the Equipment Manufacturer shall submit proof of such conformance.  A label or listing of the specified agency will be acceptable evidence.  In lieu of the label or listing, the Equipment Manufacturer may submit a written certificate from any approved, nationally-recognized testing organization, adequately equipped and competent to perform such services, stating that the items have been tested and that the units conform to the requirements, including methods of testing of the specified agency.

2.18.2.3
Nameplates.  Each major component of equipment shall have the Equipment Manufacturer's name, address, and catalog number on a plate securely attached to the item of equipment.

2.18.2.4
Prevention of Rust and Corrosion.  All metal surfaces subject to rust or corrosion during operation or in shipment shall be protected by the Equipment Manufacturer's standard coating system.  Where a rust inhibiting coating or hot-dip galvanizing is specified hereinafter, any protective treatment system currently in use by the manufacturer of the equipment is acceptable.

2.18.2.5
Protection and Access Requirements.  Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts which are so located that any person can come in close proximity, shall be fully enclosed or properly guarded.  High temperature equipment and piping so located as to endanger personnel shall be properly guarded or covered with insulation either by the Equipment Manufacturer or by the Installing Agency.

2.18.2.6
Shop Drawings.  Shop drawings, diagrams, schematics, and other descriptive data shall be submitted on all components, accessories, and auxiliaries specified herein, as well as all components provided by the Equipment Manufacturer for the proper operation of the equipment.  Shop drawings shall be submitted according to Exhibit I and Section 6.2.18 (Submittals) of this specification.  Shop drawings shall clearly indicate those items of piping, wiring and assembly which the Installing Agency must provide or perform.  Six (6) copies of each shop drawing shall be submitted to Martin Marietta.

2.18.2.7
Operating and Maintenance Manuals.  Six (6) complete sets of instructions containing the operating and maintenance instructions for each piece of equipment shall be furnished to Martin Marietta in accordance with Section 6.2.18 (Submittals) of this specification.  Each set shall be permanently bound.  The following identification shall be inscribed on the covers:  the words "Air Handling Units", "Martin Marietta Michoud Assembly Facility, Building    ", also the name of the equipment manufacturer, the contract number and the year.  Flysheet shall be placed before the instructions covering each subject.  The instruction sheets shall be approximately 8-1/2 x 11 inches with large sheets of drawings folded in.  The instructions shall include, but shall not necessarily be limited to the following:


A.
Operating and maintenance instructions for each piece of equipment, including lubrication instructions.


B.
Equipment Manufacturer's bulletins, cuts, and descriptive data.


C.
Parts lists and recommended spare parts.

2.18.2.8
Performance Criteria.  See mechanical equipment schedules on Mechanical drawings.

2.18.2.9
Approvals.  Items submitted for approval "as equals" in lieu of specified items must match the performance quality of construction and materials, and must conform to all the codes, certificates, and agency requirements of the specified equipment.  Bids submitted without sufficient information for evaluation will not be accepted.  Martin Marietta Corporation reserved the right of final approval of all unspecified items submitted for approval as equals.

2.18.2.10
AHU Size Requirements.  The air handling units in Table 5 below have space limitations to assure clearances with existing obstructions.  All limitations are maximum limitations and are as indicated.

TABLE 5


MAXIMUM 1


DIMENSION (Overall, Except As 
UNIT NUMBER
Noted)


AHU-1
Width - 



Depth -



Approximate Ht. as shown on 


drawings.


AHU-2
Width 2 - 



Depth 2 - 



Height    - 


AHU-3
Width - 



Approximate depth and height as 


shown on drawings.


AHU-4
Width - 



Depth - 



Height - 


NOTES:

1.
THESE DIMENSIONS ARE FOR AHUs ONLY, FILTER BOXES AND STEAM COILS ARE NOT INCLUDED.


2
SPACE FOR MOTOR, SHEAVES, AND BELT GUARD NOT INCLUDED IN THIS DIMENSION.

2.18.3
Air Handling Units -- With Chilled Water Cooling/Steam Or Hot Water Heating
2.18.3.1
Fan Section
2.18.3.1.1
Fan And Casing Construction - Fan sections shall have heavy gage mill-galvanized steel casing with double-inlet, centrifugal air foil fans have non-overloading horsepower with constantly rising pressure characteristic, and heavy gage housing with structural steel supports.  Where indicated in the mechanical equipment schedule fans shall have AMCA Type "B" spark resistant construction.  Fan and motor shall be integrally mounted on a welded steel base with fan and base chemically cleaned, phosphatized and coated with a baked enamel finish.

2.18.2.1.2
Inlet Vane Dampers - Where indicated on equipment schedule, fans shall be supplied with cantilever type inlet vane dampers, with self-lubricating, sealed, anti-friction bearings, down to 25 percent of total CFM without fan surging.

 2.18.3.1.3
Access to fan section and coil section shall be provided by either removable end panels or hinged doors in the end panels.  Bearings shall be mounted on structural steel framework integral with housing, base and cabinet roof.  They shall be grease lubricated, in pillow-block housings, with average life of 200,000 hours at maximum operating conditions, including belt pull, for the class of fan furnished.  Fans shall be statically and dynamically balanced in the factory and given final testing with motor and drive in place.  Drain pans shall have drain connections on both sides and be completely insulated with seamless, 1/2" cellular, spray foam-in-place insulation, completely lined with welded stainless steel liner.  Unit casing shall be lined with 1-inch, 3/4-pound, mat-faced glass fiber blanket insulation shall be fastened to fan and coil sections interior with adhesive.  Insulation and adhesive shall meet requirements of NFPA 90A.  Heating and cooling coils shall be capable of being removed from either side of the air handling unit.

2.18.3.1.4
Drive - V-belt drive shall be in accordance with OSHA regulations, selected with a minimum service factor of 1.5 based on motor horsepower.  Sheaves shall be selected to provide the required balanced system rpm with the sheave set at mid-point of its adjustment range, which shall be 20 percent.  Belts shall be conventional cross-section (A, B, or C) V-belts, standard or super.  Steel cord belts are not acceptable.  Belts shall be furnished in matched sets.  Belt guards are to be furnished with tachometer openings for motor and fan shafts.

2.18.3.1.5
Motors - Motors shall be furnished by the unit manufacturer.  Motors shall be: open, drip-proof or TEFC explosion proof as indicated in the equipment schedule; 3 phase; 60 Hertz; 460 volt; and 1750 rpm design, unless otherwise indicated on the equipment schedule.  All motors shall be copper wound.  Aluminum wound motors are unacceptable.  Motors shall be high efficiency type (see Section 2.23) of minimum horsepower indicated on the equipment schedule approved equal to General Electric 5KS Series, continuous duty ball-bearing type.  Starters shall be provided under division 3 (Electrical) of the specifications.

2.18.3.1.6
Motor Base - shall be of the adjustable type with adjusting nuts connected to the integral framework supporting fan and bearings.  Solid three-side belt guard fabricated of mill-galvanized steel, having opening in face for tachometer, shall be provided for externally mounted motors and drives.

2.18.3.2
Coil Section

2.18.3.2.1
Coil section shall have casing of heavy-gage, mill-galvanized steel, having insulation on interior surfaces of casing panels.  Insulated  drain pan shall be provided under complete coil and fan section.  Coils shall slide into unit through removable end panel.

2.18.3.2.2
Heating Coil (Or Preheating Coil) - Heating coil shall be in the position indicated in the equipment schedule.  Coil capacities and characteristics shall be as indicated in the equipment schedule.  Coil shall be of the steam type with copper tubes extended into aluminum plate-fin collars, with galvanized steel casing.  Headers shall be gray cast iron, or copper, suitable for 200 psig working pressure.  Location of inlet and outlet connections shall be as indicated on the equipment schedule.  Coil capacities, pressure drops, and selection procedure shall  be certified in accordance with ARI Standard 410.

2.18.3.2.3
Freeze Protection - Heating coil shall be a non-freeze type steam coil (double tube type) with steam distributor tubes and evenly spaced orifices.

2.18.3.2.4
Cooling Coil - Cooling capacities and characteristics shall be as indicated in the mechanical equipment schedule.  Coil shall be chilled water type with copper tubes expanded into aluminum plate-fin collars, with galvanized steel casing.  Headers shall be gray cast iron or copper with vents and drains, suitable for 200 psig working pressure.  Cooling coils shall be the drainable type for positive anti-freeze protection.  Coils shall be pitched in unit casing to provide for drainage of the coil condensate.  Each coil shall be leak tested before shipment at 250 psig and be suitable for working pressures up to 200 psig.  Fins on coils shall be recessed into casing channels to prevent air bypass.  Location of inlet and outlet connections shall be as indicated on the equipment schedule.  Coil capacities, pressure drops; and selection procedures shall be certified in accordance with ARI Standard 410-72.

2.18.3.3
Vibration Isolation

Units shall be complete with vibration isolators under fan section.  Isolators shall be furnished by unit manufacturer.  Unit shall have mounting clips for floor mounting.

2.18.4
Air Conditioners--Air Cooled (Split System) Packaged A/C Units For Computer Environments
2.18.4.1
General.  The computer room air conditioning system shall be a Liebert or approved equal Vertical-Flo self contained factory assembled unit with down discharge and top return air flow pattern.  Provide the unit with matching dual refrigeration system, 4-step capacity reduction with unloaders, and air cooled condenser.  The system shall be designed for draw through air arrangement to insure even air distribution to the entire face area of the coil.  The computer room air conditioning system shall have the following built-in components:

2.18.4.2
Cabinet and Frame Construction.  The frame shall be constructed of heliarc welded tubular steel for maximum strength.  The interior sheet metal shall be welded to the frame assembly and the exterior panel shall be insulated with a minimum 1", 1 1/2" lb. density fiberglass insulation.  All panels shall have concealed fasteners and shall be quickly removable for easy access for service.  The electrical control panel and compressor section shall be serviceable without interrupting the air flow.  The main unit color shall be I.B.M. off-white.  NOTE THAT THE CABINET ARRANGEMENT SHALL BE A DOWN FLOW TYPE WITH TOP RETURN.
2.18.4.3
Fan Section.  The fan shall be the centrifugal type, double width, double inlet and shall be statically and dynamically balanced at the factory as a completed assembly to a maximum vibration level of two mils in any plane.  The wheels shall be supported on heavy duty steel shaft having self aligning ball bearings with a minimum life span of 100,000 hours.  They shall be driven by 1750 RPM fan motor mounted on an adjustable slide base.  The drive package shall be two belt, variable speed, sized for 200% of the fan motor horsepower.  The fan shall be located to draw air over the A frame coil to ensure even air distribution and maximum coil performance.

2.18.4.4
Filter Chambers.  The filter chambers shall be an integral part of the system, designed within the frame and cabinet.  The filters shall be rated not less than 65% efficiency by ASHRAE Standard 52-76.  The filters shall be serviceable from either end of the unit without the use of ladders or special rigging.

2.18.4.5
Refrigeration System.  The refrigeration system shall be direct expansion with two separate refrigeration circuits.  Each circuit shall contain a heavy duty cast iron, semi-hermetic serviceable compressor with suction gas cooled motor construction.  The compressor shall be mounted on vibration isolators and have built in overloads, oil sight glass, manual reset high pressure switch, pump down low pressure switch, suction line strainer, reversible oil pumps for forced feed lubrication and pump down control.  The maximum operating speed shall be 1750 RPM and the minimum EER shall be 11.4.  The refrigeration circuit includes hot gas mufflers, liquid line filter dryers, refrigerant sight glass and moisture indicator, adjustable externally equalized expansion valves, liquid line solenoid valves, factory connected with type "L" refrigeration copper tubing.  The compressors shall be located in a separate compartment so conditioned air does not flow over them and they may be serviced during operation of the equipment.  The A-frame D.X. coil shall be constructed of copper tubes and aluminum fins with refrigerant of each circuit distributed throughout the entire coil face area.  Maximum face velocity through coil shall be as given in the capacity data table in this specification (Table 1).

2.18.4.6
Four-Step System.  The environmental control system shall include cylinder unloaders on the semi-hermetic compressors.  The unloaders shall be activated by solenoid valves which are controlled from the microprocessor control.  In response to the return air temperature, the microprocessor control shall activate the unloader solenoids and the liquid line solenoids such that four stages of refrigeration cooling are obtained.  The stages shall be:  1) one compressor unloaded, 2) two compressors unloaded, 3) one compressor unloaded, one compressor full and 4) two compressors full.  On a call for dehumidification, the microprocessor control shall insure that at least one compressor is on full for proper relative humidity control.

2.18.4.7
Microprocessor Control System
2.18.4.7.1
The control system shall be microprocessor based.  The system shall be provided with start button, stop button, silence button, and temporary loss of power indicator.  The system shall allow observation of room temperature and humidity and each setable function.  The functions shall include:


Temperature Set Point
65°F - 85°F


Temperature Sensitivity
1° to 5°F


Humidity Set Point
40% - 60% RH


Humidity Sensitivity
1% to 10% RH


Humidifier Autoflush Rate
110% - 250%


Normal Operating Modes shall be indicated by colored LEDs on the unit mounted display status panel.


Heating
Humidification
% Capacity


Cooling
Dehumidification

2.18.4.7.2 
The control system shall monitor unit operation and activate audible and visual alarms in the event that the programmed or factory present  alarm conditions are exceeded.


a.
Loss of Airflow


b.
Change Filters


c.
High Temperature (Programmable)


d.
Low Temperature (Programmable)


e.
Humidifier Problems


f.
Water Under Floor (Customer Selected Alarm)


g.
High Humidity (Programmable)


h.
Low Humidity


i.
High Head Pressure Com. #1


j.
High Head Pressure Comp. #2


k.
Temperature Sensing Loss


l.
Humidity Sensing Loss


m.
Smoke detected (Customer Selected Alarm)


n.
Low Suction Pressure (Customer Selected Alarm)


o.
Short Cycle (Customer Selected Alarm)


Note: See sections 2.18.4.7.1 and 2.18.4.7.19 for a further descriptions of the control system alarm features.

2.18.4.7.3
Predictive Control - The Control System shall also be capable of predictive control of temperature and humidity.  The microprocessor shall have the capability of responding to varying rates of temperature change in the computer room (temperature anticipation).  The control system shall delay heating or cooling in response to very low rates of change and shall advance heating or cooling in response to rapid temperature changes.


The microprocessor shall calculate the moisture content in the room and prevent unnecessary humidification and dehumidification cycles by responding to changes in dew point temperature.

2.18.4.7.4
Monitor - The microprocessor shall provide a monitor panel to display operational status, alarms and permit calibration and programming of operation parameters.  All indicators shall be in language form.  No symbols or codes shall be acceptable.  Operation parameter and status is listed in 2.18. Front Monitor Panel - The front monitor panel shall be provided with a three digit 0.43 inch high, seven segment LED numerical display.  Alarms are listed in 2.18.

2.18.4.7.5
Data Collection - The microprocessor shall provide the capability of maintaining a log of system performance and environmental conditions.  This data shall be communicated and displayed at a Liebert or equal remote monitoring and control device (Sitemaster, or Site Scan).  The following information shall be included in the log, complete with time and date:


-
Temperature (present, minimum and maximum for last 24 hours) Humidity (present,  minimum and maximum for last 24 hours).


-
Compressor Operating Hours


-
Alarm Occurrence

2.18.4.7.6
System Auto-restart - For startup after power failure the system shall provide automatic restart with a programmable time delay.

2.18.4.7.7
Sequential Load Activation - during start-up, or after power failure.  The microprocessor shall sequence operational load activation to minimize inrush current.  Systems allowing multiple loads to start simultaneously are unacceptable.

2.18.4.7.8
Temperature and Humidity Calibration - The system is to allow digital calibration of temperature and humidity.

2.18.4.7.9
LED Test  - The system shall be capable of digitally testing all front monitor LEDs.

2.18.4.7.10
Audible Alarm Volume Control - The system shall be capable of adjusting digitally volume of audible alarm.

2.18.4.7.11
Common Alarm - The system shall have a common alarm relay which shall be energized to activate a remote customer alarm.  This alarm shall be programmable to activate on selected alarms and to deactivate on other alarms.

2.18.4.7.12
Alarm Enable/Disable - The system shall be able to program any alarm in the system to be active or inactive.

2.18.4.7.13
Time Delay - The system shall be capable of programming time delay into alarm system.

2.18.4.7.14
Compressor Short-Cycle Control - The control system shall prevent compressor short-cycling by incrementally expanding the control hysteresis of the compressor stages when compressor cycles approach 10 cycles per hour.  Timer based short-cycle controls are unacceptable.

2.18.4.7.15
Automatic compressor Sequencing - The microprocessor shall automatically change the lead/lag sequence of the compressors after each start to lengthen compressor ON cycles and even compressor wear.

2.18.4.7.16
Diagnostics - All electronic circuitry shall be provided with self-diagnostics to aid in trouble-shooting.  Each printed circuit board shall be diagnosed and reported as pass/not pass.

2.18.4.7.17
Communications - The microprocessor shall be compatible with all Liebert or equal remote monitoring and control devices.

2.18.4.7.18
Connection For Customer Remote Alarm - Control panel must have a set of electrical connection points for a remote customer alarm sensor and a remote customer alarm.  The High-Head pressure alert condition shall be controlled by a separate pressure switch which is set a minimum of 20 psi below the high pressure safety cutout, causing the Head Pressure alert condition to serve as an early warning device.


All controls and control sensors shall be easily accessible, plug-in modules.

2.18.4.7.19
Control Center Access And Servicing - The microprocessor control center shall be serviceable by raising a hinged door in the front of the unit.  This microprocessor control center shall be isolated from the conditioned air stream to allow service while the system is in operation.

2.18.4.7.20
Controls Manufacturer - The microprocessor for the unit shall be manufactured by the unit manufacturer.

2.18.4.8
Air Cooled Condenser

The air cooled condenser shall be the low profile, slow speed, multiple direct drive propeller fan type.  There shall be one circuit of the condenser for each compressor or refrigerant circuit.  The condenser shall be arranged for upward air discharge.  The condenser shall have dedicated refrigeration circuits to balance the heat rejection of each compressor at +95°F ambient.  The condenser shall be constructed of aluminum and contain a copper tube, aluminum fin coil.

2.18.4.8.1
Fan Speed Winter Control System - The winter control system for the air cooled condensers shall be Liebert or approved equal fan speed control.  The variable speed motors shall operate from 0 to 230 volts, single phase, 10 to 1050 RPM.  It shall be designed with ball bearings, permanent lubrication, internal overload protection, 40°C rise  at full speed, 65°C rise at 10 RPM.  The control system shall be complete with transducers, thermostats and electrical control circuit, factory pre-packaged in a fan speed control box.  The transducer shall automatically sense the highest head pressure for either operating compressor and control the variable speed fan on the air cooled condenser to properly maintain the head pressure.  The fan speed control system shall provide positive start-up and operation in ambient temperature as low as -20°F.  Included with the fan speed control system shall be a solid state winter start kit as an integral feature of the electronic control panel.  The air cooled condenser shall have a 460 volt, 3 PH, 60 HZ power supply.

2.18.4.9
Electric Reheat.  The electric reheat coils shall be heavy duty, low watt density, fin tubular construction.  The capacity of the reheat coil shall be sufficient to maintain room dry bulb conditions when the system is calling for dehumidification.  The reheat section shall include U.L. approved safety switches to protect the system from overheating.  The reheat capacity of the unit (including fan motor heat) shall be as indicated in Table 1.  The reheat coils shall be divided into 3 equal stages.  This capacity includes fan motor heat.

2.18.4.10
Other Features
2.18.4.10.1
Manual Override Switches - These switches allow manual operation of either or both compressors.

2.18.4.10.2
Battery Back-up - Unit shall contain battery back-up for loss of power to controls during power failure so that set points do not have to be reprogrammed.

2.18.4.10.3
Infra-Red Humidifier - The humidifier shall be of the infra-red type consisting of high intensity quartz lamps mounted above, out of the water supply.  The evaporator pan shall be stainless steel and arranged to be serviceable for cleaning without disconnecting water supply lines, or electrical connections.  The complete humidifier section shall include liquid level control, emergency overflow and shall be prepiped ready for final connection.  The capacity shall be as listed in (Table 1).

2.18.4.10.4
Infra-Red Autoflush System - The infra-red humidifier shall be provided with an auto flush control system.  The auto-flush control system shall be field adjustable to change the amount of water for flushing in accordance with local water conditions.  The auto-flush system shall ensure that the humidifier pan remains clean, reducing maintenance and eliminating any unwanted particles.

2.18.4.10.5
Sound Power Output.- The total sound power level of the air conditioning unit shall not exceed 80 db in octave bands 2 thru 5.

2.18.4.11
The Total System.  The total system shall be designed to allow the control system and electrical circuitry to be serviced and/or checked while the system is in operation and without disturbing the air flow and performance of the system.  The compressor section shall be designed to allow either compressor to be serviced while the system is in operation without disturbing the performance and/or air flow.  The unit is to be supplied with 460 volt, 3 Ph, 60 HZ power supply.  The indoor machine shall fit into a space envelope of 99" wide X 35" deep X 72" high.  The minimum required envelope for service and maintenance into which the machine will fit shall not be less than 119" wide X 60" deep X 72" high.  This provides 18" on left, 2" on right and 25" in front of unit for service.  Performance data for the system shall be indicated in Table 1 below:

TABLE 1
Make/Model
Liebert Deluxe System 3 Evaporator Unit, Model FH-245-A, with a level 10 microprocessor.Liebert Condenser Unit Model CDF - 291

Cooling Section


Total Capacity 
_______BTU/H


Sensible Capacity 
_______BTU/H


Coil Face Velocity 
_______FPM


Air Volume 
_______CFM


Air EDB/EWB
72/60 (°F)


Coil Area 
___Sq. Ft.


Rows of Coil
4


Compressors (Quantity)
2


Compressor RPM 
1750 RPM

Heat Rejection Section- (Air Cooled Condenser)


Outdoor Ambient Temperature 
95(°F)


Std. Airflow 
______CFM


BTUH/Deg. FTD 



Volts/Ph/Cycles
460/3/60


Motor #/H.P.


Fan Section


Total CFM 
________CFM


External S.P. 
0.5 IN


Fan HP 
HP


Motor RPM 
1750 RPM


Volts/pH/HZ
460/3/60

Humidifier Section


Total Capacity 
22 lb/HR


Power Consumption 
9.6 KW

Heater Section - 3 Stage


Electric Heat Capacity (30 KW) 
________ BTU/HR

2.18.4.12
Options

2.18.4.12.1
Floor Stand - The floor stand shall be constructed of a heliarc welded tubular steel frame.  The floor stand shall have adjustable legs with vibration isolation pads.  The floor stand shall be ___ high and adjustable plus or minus one  and a half inches.  A factory-field mounted turning vane (which attached to the floor stand) shall be provided.

2.18.4.12.2
Level 10 Control Processor - See Section 2.18.4.7 for microprocessor controls requirements.

2.18.4.12.3
System Disconnect Switch (Locking Type) - The unit shall include a non-automatic molded case circuit breaker mounted in the high voltage section of the electric panel.  The complete switch shall include an operating mechanism which is operated from the outside of the unit when the cover for the electrical panel is closed.  The operating mechanism shall prevent access to the high voltage electrical components until switched to the "OFF" position.

2.18.4.12.4
Condenser Disconnect Switch - Condenser shall include a factory mounted and wired condenser disconnect switch.  Switch should be wired to the condenser control panel, accessible from the exterior.

2.18.4.12.5
Smoke Detector - The unit shall be supplied with a smoke detector, which upon sensing the presence of smoke in the data center, will activate an alarm system and shut down the air conditioning system.  Detector to be mounted in electrical panel with the sensing element in return air.

2.18.4.12.6
Fire Alarm - A relay shall be included in unit to shut down system completely with a signal from fire alarm.

2.18.4.12.7
Liqui-Tect Sensors (Moisture Detectors) - Provide 2 solid state water sensors under the raised floor.  The field installed sensors shall activate an audible alarm of the monitor alert system.

2.18.4.12.8
Firestat - The environmental control system shall be provided with a firestat.  The firestat shall be mounted with the sensing element in the return air.  When the firestat is activated it shall immediately shut down the air conditioning system.

2.18.4.12.9
Condensate Pump - An optional condensate pump shall be shipped with the unit for mounting in the condensate drain line.  Pump shall be complete with sump, motor, pump and automatic control.  Pump NPSH shall be 20 ft.

2.18.4.12.10
Factory Installed Automatic Changeover Circuit - An automatic circuit shall be included to switch from the operating A/C unit to the standby A/C unit upon alarm of any alarm function described in Paragraph 2.18.2.6.2.

2.18.4.12.11
Optional Combination Hot Gas Reheat/Electric Reheat - (For units with water cooled condensers).  NOTE:  See below paragraph for description.


Combination Hot Gas Reheat/Electric Reheat:  The unit's reheat system shall use refrigerant reheat from the hot gas lines in combination with an electric resistance reheat capability.


The hot gas reheat assembly consists of a three-way directional solenoid operated valve, check valve, and a hot gas heat reclaim coil.  When the system is in the dehumidification mode, hot gas reheat will be the first step of heat when called for by the control system.  In addition to refrigerant reheat, the system shall also provide one stage of electric reheat in the same system.  The electric reheat coils shall be heavy duty.  The reheat section shall include U.L. approved safety switches to protect the system from overheating.  The capacity of the reheat coils of the unit shall be as indicated in Table 1.

2.18.5
Air Handling Units -- 2 Stage Direct Expansion Air Conditioner/Electric Heater
2.18.5.1
Evaporator Unit
2.18.5.1.1
Fan - shall be of the single width, single inlet statically and dynamically balanced and tested.  Fan wheel shall be of galvanized steel construction or painted with ZRC after fabrication with FC, AF, or BI blades.  Fan housings and cutoffs shall be of galvanized steel construction or painted with zinc rich chromate paint.  Fan shafts shall not pass through their first critical speed as unit comes up to rpm.  Bearings shall be permanently lubricated ball bearing selected for an average life of 100,000 hours and provided with lubrication fittings with extensions for accessibility.  Fan shall be AMCA "B" construction.  Service factor for fan shall be 1.1. minimum.

2.18.5.1.2
Casing - shall be constructed of phosphated galvanized steel panels or painted with zinc rich chromate paint.  Gasketed removable access doors in fan, coil and/or filter sections shall be furnished to provide access to all internal parts.  Drain pans shall be provided under the coil section.  Drain pans shall be insulated with not less than 1 of 2.5 lb. density fiberglass insulation covered by stainless steel liner.

2.18.5.1.3
All Unit Panels - shall be double wall construction internally insulated with not less than 1 inch of 2.5 lb. density neoprene coated fiberglass insulation securely fastened to panels with adhesive.  Double wall construction shall be sealed where required to assure insulation is protected on the outside and from condensation on the inside.  Quick opening access doors shall be insulated with not less than 1.0" of 2.5 lb.density insulation covered on the inside with metal liner.

2.18.5.1.4
Coil - shall be of the continuous aluminum flat type with fins (8 fins/inch maximum) mechanically attached by tube expansion to .020 wall thickness 5/8" OD copper tubes.  Coil casings shall be constructed with flanged top side and bottom rails of 15 and 18 gauge galvanized steel designed to eliminate air by pass.  All coils shall be tested at 300 psi air pressure under water.  Coils shall be two circuit direct expansion type with each refrigerant circuit consisting of every other refrigerant tube in face and depth and factory installed expansion valves.  Provide factory installed hot gas by pass port between expansion valve and distributor.


Electric reheat coil shall be factory installed a minimum of 18" down stream from cooling coil.  Electric heater shall be two stage and have the necessary contractors, safety controls and air flow switch to prevent operation without proper air flow.  Element shall be sheathed.  Coil shall operate as reheat or as heater.

2.18.5.1.5
Motors - shall be installed inside of unit and shall be 1750 rpm constant speed, open drip-proof type wound for voltage indicated and suitable for continuous operation.  Adjustable V-belt drive shall be sized for 1.5 times the motor horsepower.

2.18.5.1.6
Factory Installed Damper - shall be an opposed blade damper installed inside of insulated unit casing at unit outlet.  See control section of specifications.

2.18.5.1.7
Combination Starter/Disconnect - Provide factory furnished, installed and wired combination starter and disconnected for fan starter and factory wired electric reheat coil requiring only 3 electric power leads to air unit.  460V, 60 HZ, 3 Phase.

2.18.5.1.8
Spring Isolators - Unit shall be furnished with spring isolators.

2.18.5.1.9
Inlet and Outlet - shall be on end of unit and airflow shall be horizontal

2.18.5.1.10
Make Evaporator - Evaporator unit shall be a Temptrol (or approved equal).  Capacities shall be as shown in the A/C equipment schedule on the mechanical drawing.

2.18.5.2
Air Cooled Condensing Units
2.18.5.2.1
Each unit shall use R-22 refrigerant and be complete with two (2) hermetic compressors, two circuit air cooled condenser, direct drive fan, operating and safety controls, and refrigerant piping.  Framework and panels shall be galvanized steel.

2.18.5.2.2
Each Compressor shall be hermetic type for 460 volt, 60 hertz, 3 phase suction gas cooled squirrel cage motor with hot gas discharge muffler and service valves.  Compressor shall be internally mounted on spring isolators.  Lubricating systems shall include a reversible lubricating pump.  Compressor crankcase oil heater shall be actuated when compressor is de-energized.  Each motor shall have internal temperature sensors and auto shutoff to prevent motor overload.  Compressor shall be protected by high and low pressure cutout switches.

2.18.5.2.3
Dual circuit Condenser Coils shall be of the copper tube and aluminum fin type.  Coils shall have a liquid sub cooling section and shall be designed for use with Refrigerant 22.  Coil circuits shall be factory leak tested at 400 psig under water


The propellor fan shall be directly driven by Three Phase Motor with phosphate coated steel shafts.  Motors shall run at 1140 rpm and shall be fan cooled contaminant free with built-in overload protection.

2.18.5.2.4
Electrical - Unit shall include: a separate 115 volt control panel consisting of an on-off reset switch; terminal board; low pressure control; high pressure control; control transformer; sequence switch to change lead compressor; time delay between compressor starting; 3 minute guaranteed off cycle timer; one minute delay between cut-in of first and second compressors to prevent cycling; motor overloads; and auxiliary interlocks.  The condenser section shall also include control panels containing terminal board, individual motor fuses, pressure switches, and relays.  Compressor starters shall be provided in a separate high voltage enclosure.  Control transformer (460/115 volt) relays, terminals board and grounding lug shall also be included in the enclosure.  Line terminal lugs and all interconnecting wiring shall also be included.  The only required power field wiring shall be the single point electrical service to the factory furnished, installed and wired unit disconnect switch.

2.18.5.2.5
Each independent Refrigerant Circuit of the unit shall include:  a liquid receiver with pressure relief valve; service valves on inlet and outlet of receiver and sized to hold the entire system refrigerant charge including liquid line from receiver; cooling coil; hot gas by pass; condenser coil; refrigerant suction and discharge piping; drier in liquid line and suction line accumulator.  Furnish liquid line and hot gas by pass solenoid valves, sight glasses with double ports and seal caps, and refrigerant filter/driers for each circuit all factory installed on the condensing unit.

2.18.5.2.6
Head Pressure Controls - Flooding Type Head Pressure Controls shall be factory installed for each refrigerant circuit for satisfactory operation to 20°F ambient without fan cycling, or provide a high pressure safety switch on the condenser fan to assure sufficient refrigerant pressure for low ambient conditions.

2.18.5.2.7
Provide Lifting Lugs to facilitate installation.

2.18.5.2.8
Make - Condenser unit shall be a TSI (or approved equal).  Capacities shall be as shown in the A/C equipment schedule on the mechanical sheet.

2.18.5.3
Temperature and Humidity Control System 
2.18.5.3.1
Cooling Cycle (two step) - shall operate to cool 100% return air to (See equipment schedule) and then with electric reheat (two step) control system to maintain a manual field adjustable temperature (+ or -2.5°F) in the conditioned space.  Two stage heat/cool thermostat and two stage humidistat shall be installed in return air entrance for AHU.  Thermostats with mercury filled bulbs are not acceptable.

2.18.5.3.2
The Heating and Reheat Cycle - shall control two stages of electric heating to maintain a minimum of 70°F space temperature with 100% return air.  The intent of the control specification is to maintain temperature conditions at a maximum of 75°F in the summertime and a minimum of 70°F in the winter time at a maximum of 55% RH both summer and winter.

2.18.5.3.3
Protection From Moisture - All instrumentation shall be protected from wetness due to rain water or from condensation inside unit.

2.18.5.3.4
Discharge Damper - Manual discharge damper shall be provided to maintain design CFM.  Damper shall be located as described in Section 2.18.2.6.

2.18.5.3.5
Firestat - installed in each unit discharge shall stop air unit at 125°F temperature.

2.18.5.3.6
Humidistat - Two stage electronic humidistat shall override cooling stat to start compressors in the stage if humidity rises above 52.5% relative.

2.18.5.3.7
Control Wring Diagrams - shall be furnished by the air conditioning equipment supplier.  Field wiring requirements shall be kept to a minimum, and shall be clearly labeled on the wiring diagrams.

2.18.5.3.8
System On-off Switch shall be supplied on unit.

2.18.6
1-1/2 Ton, Split Type Air Conditioning Systems for MMC Modular Labs
2.18.6.1
Scope

This specification provides for the purchase by (Martin Marietta Corporation) of split type air conditioning systems as specified herein.  Each system shall include a compressor/condenser unit to be mounted outdoors, and a matching air handling unit to supply conditioned air for the labs.

2.18.6.2
General Information

The Air Conditioning Systems shall be furnished as specified herein.  The sizes, capacities and performances of the air conditioning components shall be in accordance with all performance criteria given in the mechanical equipment schedule as indicated in Table 1 attached.  Units shall be as manufactured by Carrier, Trane, McQuay, Temtrol, or approved equal.

2.18.6.3
Evaporator Unit

2.18.6.3.1
Fan Configuration And Housing Construction - Fans shall be DWDI forwardly curved, centrifugal type.  Fan housing shall be fabricated of heavy-gauge galvanized steel and of two-piece construction.  Fans shall be statically and dynamically balanced in the factory and given final testing with motor and drive in place.

2.18.6.3.2
Casing Construction - Unit casing shall be fabricated of 18-gauge galvanized steel.  Drain pans shall have drain connections on the side of the unit and be completely insulated with seamless, 1/2" closed cell insulation.  Unit casing shall be lined with 1/2" multi-density glass fiber insulation fastened to fan and coil sections interior with adhesive.  Insulation and adhesive shall meet requirements of NFPA 90A.  Access panels shall allow easy access to components.

2.18.6.3.3
Fan Motor -  shall be furnished by the unit manufacturer, and shall be located internal to the unit.  Motors shall be, or (208/60/1) three-speed, sleeve bearing, permanent split capacitor motors, factory lubricated, and with inherent thermal overload protection and automatic reset.  All motors shall be copper wound.  Aluminum wound motors are unacceptable.

2.18.6.3.4
Motor Speeds - The fan motors shall have 3 speeds.  Fan and fan motor shall be mounted on the same shaft (direct drive).  Motor shall be resiliently mounted, and fan motor assembly shall slide out for service.

2.18.6.3.5
Cooling Coil Section - Cooling capacities and characteristics shall be as indicated in the mechanical equipment schedule given in Table 1.  Coil shall be constructed of non-ferrous tubing mechanically bonded into aluminum plate-fins.  Coil shall have factory installed:  refrigerant metering device; refrigerant line fittings which permit mechanical connections; and solenoid valves and filter dryer as described in Section 2.18.5.4.3.  Coil capacities, pressure drops; and selection procedures shall be certified in accordance with ARI Standards.

2.18.6.4
Air Cooled Condensing Units.  Each unit shall use R-22 refrigerant and be complete with a hermetic compressor, air cooled condenser, direct drive fan, operating and safety controls, and refrigerant piping.

2.18.6.4.1
Each Compressor shall be welded hermetic type for 208 volt, 60 hertz, 1 phase suction gas cooled squirrel cage motor with service valves.  Compressor shall be internally mounted on spring isolators.  Lubricating systems shall include a reversible lubricating pump.  Compressor shall be protected by both thermal and current sensitive overload devices.

2.18.6.4.2
Condenser Coils - shall be constructed with non- ferrous tubing mechanically bonded to aluminum fins.  Coils shall be designed for use with Refrigerant 22.

2.18.6.4.3
Fan Motor - The propellor fan shall be directly driven by one phase motor with phosphate coated steel shafts.  Motors shall shall be fan cooled contaminant free with built-in overload protection.  Variable speed drive on condenser fan shall allow operation of condenser down to 20°F ambient (see section 2.18.5.4.5).

2.18.6.4.4
The Refrigerant Circuit of the unit shall include:   service valves on inlet and outlet of receiver; cooling coil; condenser coil; refrigerant suction and discharge piping; .  Furnish liquid line solenoid valves (to prevent refrigerant migration), sight glasses with double ports and seal caps, and liquid line filter/driers all factory installed on the condensing unit.

2.18.6.4.5
All Instrumentation on the condenser unit shall be protected from wetness due to rain water or from condensation inside the unit.

2.18.6.5
Total System.  The Air Handling Unit shall be a Carrier 40AQ018 (or approved equal).  Condenser unit shall be a Carrier 38EH0189SE (or approved equal).  The system selection shall be matched to achieve the capacity data given in Table 1.  Coils fans, and compressor selection procedures shall be certified in accordance with ARI Standards.

2.18.6.5.1
Factory Wiring - Unit shall be supplied with all components factory-wired, including control wiring, for these devices.  The only field wiring required to provide a complete and operable system shall be a power connection (single point power) and control wiring between the wall mounted thermostat, air handling unit, and condenser.

2.18.6.5.2
The thermostat shall have a "summer" setting for thermostat control of unit cooling.  The thermostat, as a minimum shall have a set point range of 68°F to 82°F.  Thermostat shall include sub base and shall be carrier Model 99TZ90000150 (or equal), and sub base 99TZ90001150.

2.18.6.6
Optional Accessories
2.18.6.6.1
Control Wiring -  (including single point power) as described in 2.18.5.1

2.18.6.6.2
Thermostat - as described in 2.18.5.2.

2.18.6.6.3
Filter/Dryers - Liquid line filter/dryers

2.18.6.6.4
Solenoid Valves - Liquid line solenoid valves to prevent refrigerant migration.

2.18.6.6.5
Low Temperature Ambient Condenser Control - Variable speed fan drive for condenser (Motormaster or equal) to allow condenser operation down to 20°F ambient without fan cycling.

2.18.6.7
Compressor Short Cycle Protector - Solid state timing device which prevents compressor rapid recycling.  Control provides an approximate 5-minute delay after power to the compressor has been interrupted for any reason, including normal thermostat cycling.

2.18.6.8
Compressor Start Assist, Capacitor/Relay Type.  Start capacitor and start relay gives "hard" boost to compressor motor on each startup.

2.18.6.9
Refrigerant Low Pressure Switch.  Auto reset SPST switch activated by refrigerant pressure on low side of refrigerant circuit.  Cycles compressor OFF if refrigerant pressure drops to about 27 psig.  Prevents indoor coil freeze-up due to loss of indoor air flow.  Also, provides additional protection against compressor damage due to loss of refrigerant charge.  Use with compressor short cycle protector (item 2.18.6.7) to prevent rapid compressor recycling.

2.18.6.10
Refrigerant High Pressure Switch.  Auto reset SPST switch activated by refrigerant pressure on high side of circuit.  Cycles compressor OFF if refrigerant pressure rises to about 400 psig.  Provides additional protection against compressor damage due to loss of outdoor air flow.  Use with compressor short cycle protector (item 2.18.6.7) to prevent rapid compressor recycling.

2.18.6.11
Crankcase Heater.  An electric resistance heater which mounts to the base of the compressor to keep the oil warm during off cycles.  Improves compressor lubrication restart and minimizes the chance of refrigerant slugging.  May or may not include a thermostat control.

2.18.6.12
Sound Blanket.  Wrap around sound attenuation blanket for the compressor.  Reduces unit sound level by about 0.2 bels.

2.18.6.13
Support Legs.  Four stick-on plastic legs which raise the unit 4-inches above the mounting pad.  This allows sand, dirt and other debris to be flushed from the unit base; minimizes corrosion.

2.18.6.14
Indoor Blower Time Delay Relay.  A SPST delay which briefly continues operation of the indoor fan motor to provide additional cooling after the compressor cycles off.

Table 1

AIR CONDITIONER SCHEDULE

MODULAR LABS FOR QUALITY ENGINEERING

MARK------------------------------------------------------------------------------------------------------------------------------------AHUs 1-4

COOLING COIL SECTION











Total Capacity (1)
16,400 BTU/H
Face Velocity
396.3 FPM

Sensible Capacity (1)
12,350 BTU/H
Coil Area
1.64 Sq. Ft.

Air EDB/EWB

80/67 (%F)
Air Press. Drop
.09 IWG

Maximum CFM (@ .5 IWG)

Bypass Factor
0.014


Ext. S.P.)
750 CRM
Coil Rows/Fins per inch
3/13

FAN SECTION





CFM (at rated capacity

     data given in this table)
600 CFM
Motor HP (min.)
1/10 HP

Total S.P. (2)

.68 IWG
Volts/ /HZ
208/1/60

External S.P.

.59 IWG
Fan FLA  (3)
1.5 amps

Fan Type

DI/FC
Motor Speed
1750 RPM

Fan Speeds

3
Configuration
Horizontal,





Draw Thru

CONDENSER SECTION




Fan Discharge/Speeds
Vertical/1
Fan FLA  (3)
0.7 amps

Air Quantity

1850 CFM
Coil Rows/Fins per inch
1/16

Motor Speed

830 RPM
Face Area
12.37/ sq. ft.

Motor HP

1/10 HP
Tube Diameter
1/2 in.

Volts/ /HZ

208/1/60


COMPRESSOR SECTION





Refrigerant Type
R-22
Volts/ /HZ
208/1/60

Suction Temp

45.8 (%F)
Comp RLA  (3)
7.8 amps

Ambient Temp

95 (%F)
Comp LRA  (3)
43.0 amps

Efficiency  (1)

9.5 SEER


Air Handling Unit MCA  (3)
1.9 amps

Condensing Unit MCA  (3)
10.5 amps

(1)
Ratings are net values reflecting the effects of circulating fan heat.  Values have been rated in accordance with stds. 210-81 & 270-82.

(2)
Total S.P. includes wet coil pressure drop.  Pressure from factory supplied filter is not included in the static pressure date.  External static pressure         include reduction for coil drop and factory supplied filter.

(3)
Amp rating given for 230v circuit, 208v amperage to be slightly higher.
2.18.7
Fan Coil Units
2.18.7.1
General.  Fan coil unit shall be furnished and installed as shown on drawings.  The unit shall be for single-floor arrangement and include three speed motor, fan, chilled water cooling coil, electric resistance heater, drain pan, filter, grilles, thermostat and controls.  Hot water heater coil and risers are not to be included.  Unit to be equal to or approved equal.  See Sheet      for performance data criteria.


Units is to be installed with 2-way discharge plenum as shown on drawings.  Thermostat and controls are to be contained on unit.

2.18.7.2
Fan.  A centrifugal fan made of galvanized steel with forward-curved blades, double-inlet, and galvanized steel fan housing shall be included with unit.

2.18.7.3
Motor.  Fan motor shall have thermal overload protection.  (See sheet ___for performance data criteria).  Motor shall be 480V/3PH/60HZ or equipment manufacturer shall supply required transformer to operate motor.

2.18.7.4
Wiring.  Internal wiring shall be completed by manufacturer.  All electric devices including unit mounted thermostats, motor, transformer, speed control switches and electric resistance heater are to be prewired to junction box.  Thermostat shall be wired into CR-3 safety switch to prevent operation of cooling coil if CR-3 fails to operate.

2.18.7.5
Cooling Coil.  Chilled water cooling cool with copper piping and connections included.

2.18.7.6
Heating.  Electric resistance heater to be used with 15 amp max. current, 480 volts, 60 Hz, and three phase or equipment manufacturer shall supply required transformer.  Also, unit to be incorporated with a quick disconnect at the heater junction box.

2.18.8
Accessories for Air Handing Units
2.18.8.1
General.  All filter boxes, mixing boxes or combination filter/mixing boxes to be supplied with manufacturer's air handling units are described in this section.  All unattached filter boxes are covered in Section 2.17.8 (Duct systems and accessories).


All metal surfaces to accessories for each AHU shall be covered with a protective coating to match that of the AHU (See Section 2.18.2.4).

2.18.8.2
Filter Boxes For Disposable Filters.  Filter boxes for air handlers shall have inside clear dimensions to match inside inlet dimensions for the corresponding AHU.  The face velocities for filters shall not exceed the maximum quantities of the coil section.  Access doors shall be hinged type with pivoting type door latches.  Gasketing on the perimeter shall assure air tight seal.  Filter boxes shall have access doors on both sides.

2.18.8.3
Mixing Boxes.  Mixing boxes shall have parallel blades situated so that outdoor return air streams merge inside unit.  The dampers shall be manually operated.  The arrangement of the mixing box shall be top and back (90°) inlets.

2.18.8.4
Combination Filter/Mixing Boxes For Disposable Filters.  Filter/mixing boxes for air handlers shall have inside clear dimensions at outlet to match inside inlet dimensions for the corresponding AHU.  The face velocities for filters shall not exceed the maximum quantities given in Table 3, Section 2.17.5.3 of this specification.  Access doors shall be hinged type with pivoting type door latches.  Gasketing on the perimeter shall assure air tight seal.  Access doors shall be provided on both sides of the unit.  Filter/mixing boxes shall have parallel blades situated so that outdoor return air streams merge inside the unit.  The dampers shall be manual type with an operator bar included to allow easy attachment of automatic operator.  Operator bar shall control O.A. & R.A. simultaneously.  Linkage shall assure that O.A. damper is totally closed when R.A. is in the full open position, and R.A. damper is totally closed when O.A. is in the full closed position.  Construction of dampers shall be sufficient to handle continuous automatic modulation.  The arrangement of the filter/mixing boxes shall be top and back (90°) or top and bottom (180°).

2.18.8.5
Filter Boxes for Roll Filters.  Where specified, roll type filter housings with heavy-gage, mill galvanized steel casing shall be provided with filter covers to totally enclose both fresh and take-up rolls.  Drive mechanism to be positive direct type, powered by a low rpm heavy duty packaged drive motor.  Unit to have self lubricating coupling bearings molded from acetal resin and steel drive cups securely riveted in media tube ends.  Take-up roll drive shaft to be full length, square and of welded steel construction.  Unit to be factory assembled and internally prewired.  Control to be automatic pressure drop type, sensing filter pressure drop, and advancing media accordingly.

2.18.8.6
Disposal Pre-Filters for Filter Boxes and Filter/Mixing Boxes shall be Cambridge Aeopleat Filters (or approved equal) thickness shall be 2".  Efficiency shall be 25-30% when tested in accordance with the ASHRAE 52-76 standard.  Air handlers shall not be operated until pre-filters are in place.

2.18.8.7
Filter Media.  To be long strand glass fiber-type with increasing density from entering to leaving face.  Media to be scrim-backed and impregnated with gelled adhesive that will not run or become entrained in air stream.  Media shall meet GSA specifications for Type E filter and shall be classified by Underwriters Laboratories, Inc. as Class II.  At 500 rpm and final resistance of 0.5 inch wg media to have 20 percent atmospheric dust spot efficiency per ASHRAE 52-76 and average arrestance of 80 to 85 percent.  Clean resistance at 500 rpm is to be 0.16 inch wg.  Roll filters shall be Cambridge "Auto-Roll" Series III or approved equal.

2.18.8.8
Multizone Dampers.  Units so indicated in the equipment schedule shall have multizone dampers with zone damper section designed as a single assembly.  Blades locked to splinted steel damper rods which turn in rustproof nylon bearings.  Stationary partitions provided between each blade.  Gasketing material provided around the entire periphery of all damper blades, on both hot and cold deck dampers for positive seal.  Zone duct clips shall permit easy attachment of zone ducts.

2.18.9
Coils
2.18.9.1
General.  The coils shall be furnished as indicated on the mechanical equipment schedule.  Piping shall not be in air streams.  The face areas, fins, and rows may vary so long as:


A.
The air and chilled water pressure losses are not greater than those indicated on the mechanical equipment schedule.


B.
The coils have the required cooling and heating capacities as indicated on the schedule.


C.
The coils fit properly in the respective ducts.

2.18.9.2
Steam Coils.  Steam coils shall be constructed of cast iron, welded-steel, or copper headers, red-brass or copper tubes, and copper or aluminum fins mechanically bonded or soldered.  Coil castings and tube support sheets, with collars of ample width, shall be not lighter than 16-gage galvanized steel.  When required, multiple tube supports shall be provided to prevent tube sag.  The fin tube and header section shall float within the casing to allow free thermal expansion.  Coils shall be factory tested at 250 psi hydrostatic test pressure or under water at 250 psi air pressure and shall be suitable for 200 psi steam working pressure.  All coils shall conform to the provisions of ARI Standard 410.  Coils shall be elevated and supported as indicated on the drawings.

2.18.9.3
Installation.  The coils shall be installed as indicated on the mechanical drawing with the connection configurations the same as those shown on the mechanical drawings.

2.18.10
Fans

2.18.10.1
General
2.18.10.2
Vane Axial
2.18.10.2.1
Arrangement And Construction -  Provide direct-driven controllable-pitch Axico-"s" vaneaxial fans of Arrangement 4- Type 2 of sizes and capacities as scheduled on drawings, as manufactured by Flakt Products, Fort Lauderdale, Florida (or approved equal).  Fan rotor shall be mounted directly on the drive motor shaft and enclosed entirely within the fan casing.  Motor and rotor shall be removable without moving fan casing.  Provide not less than 5 inch high steel rail base and unhoused stable spring isolators with not less than 1 inch rated deflection.  Fans are to be duct mounted, AMCA Type "B" spark resistant.

2.18.10.2.2
Fan Casings - shall be welded of hot-rolled steel plate 3/16" thick flanges continuously welded at inlet and outlet.  Sizes greater than 50" diameter shall be of 1/4" thick steel with 1/4" thick flanges.  A fabricated steel motor support shall be welded into the inlet end of the fan casing.  Fan blades and hub shall be aluminum castings.  Hub shall be heat treated alloy 356-T6 and blades shall be alloy 356.  Fan blades shall be designed for maximum efficiency and be air-foil shaped, varying in twist and width from base to tip.  Blade tip clearance shall be within tolerance to meet certified performance of fan.

2.18.10.2.3
Hub, Blades, and Linkage -The center of the hub shall be equipped with the blade operating mechanism.  A pneumatic diaphragm and housing shall be furnished with linkage to operate the fan blades.  The fan blade angle shall be variable from zero to maximum.  Mechanical adjustable stops shall be furnished for setting maximum angle.  The pneumatic housing shall be equipped with a rotary air seal for the introduction of main operating air, and shall have a sensing device to give positive indication of blade position.

2.18.10.2.4
The Internal Pneumatic Operator - shall be factory installed complete with piping to a positioning device mounted external to the vane section.  Air pressure to the pneumatic operator shall be 65 psig.  The positioning device shall operate with a 3-15 psig control signal from a sensing device; control panel shall be installed by the control manufacturer as specified elsewhere.  The positioning device shall be reverse-acting, wherein the 3-psig control signal requests maximum blade angle and the 15-psig control signal requests minimum blade angle.  Operation of the control system shall be arranged for the fan blades to go to minimum blade angle on loss of main air supply.

2.18.10.2.5
The Fan-Rotor Assembly - shall be statically and dynamically balanced.  Direct-drive rotors shall be installed on their motor shafts to tolerances of 0.8, 1.2, and 1.6 mils double amplitude for fan RPMs of 1760, 1180, and 880, respectively.

2.18.10.2.6
Fan Motors - shall be High-Efficiency (See Section 2.23) foot-mounted NEMA totally-enclosed, explosion proof, continuous duty, ball-bearing type, with Class B insulation, of American manufacture, equal to Gould E-plus motors, 460V, 3PH., 60Hz.  External grease fittings with extended grease leads shall be supplied for lubrication of the motor bearings.

2.18.10.2.7
Fan Blades - shall be automatically controllable from design pitch to nominally zero air flow, to vary volume and pressure characteristics across the full range with the fan in normal on-line operation.  Fan manufacturer shall provide adjustable, mechanical minimum-pitch stop to prevent fan from producing flows less than specified minimums.  Stepless control shall be available from a pneumatic actuator and a pilot positioner furnished by fan manufacturer, across complete range while motor is operating at full speed.

2.18.10.2.8
Fan Straightening Vanes - shall be mounted in a separate removable 12-gauge steel section with access panel at fan discharge, to allow for unobstructed access to both ends of the fan rotor and to the control section without moving fan from its supports.

2.18.10.2.9
Published Performance Curves - and sound data based on tests performed in an AMCA certified laboratory shall be furnished.  Fan diameters scheduled are the minimum acceptable, and fan speeds scheduled are the maximum acceptable.

2.18.10.2.10
Finish - After fabrication, fans shall be prime coated and finish painted.  Zinc chromate epoxy primer shall be applied after surfaces are cleaned and de-greased.  Finish coat shall be air dry acrylic enamel.

2.18.10.3
Centrifugal Fans
2.18.10.3.1
General - Centrifugal fans shall be single-inlet, single-width, non-overloading, with backwardly curved blades.  Fans shall be AMCA rated in accordance with AMCA Standard 210.  The fans shall be of the AMCA class indicated on the mechanical equipment schedule, and the fans shall be capable of delivering the air flows as indicated on the mechanical equipment schedule at the total pressures indicated on the schedule.  The fans shall be located as shown on the mechanical drawings, and they shall have the configurations shown on the mechanical drawings.  The fans shall be statically and dynamically balanced at the factory after assembly.  The rotating assembly shall be designed so that the critical speed shall be at least 25% greater than the fan design speed.

2.18.10.3.2
Bearings & Shafts - The fans shall be mounted on steel shafts.  The shafts shall be supported by heavy duty, self-aligning, ball or roller type bearings.  The bearings shall be selected in accordance with standards set forth by the Anti-Friction Bearing Manufacturers Association and the manufacturer's published rating data using the L-10 minimum life designation.  The fan unit shall be arranged so that the wheel is overhung and the bearings do not directly enter the air stream.


Fan shafts shall be accurately turned, ground and polished and have rust preventive coating.  Close tolerances shall be maintained where shaft makes contact with bearings and fan wheel hub.

2.18.10.3.3
Construction - The blades shall have double thickness and they shall be continuously welded to the flanged or solid back plate.  Housings shall be heavy gauge with structural shapes for rigidity.  Fans shall have spark-resistant construction, AMCA Type "B".  Housing and housing supports shall be welded steel construction.  Inlet collars shall extend beyond the fan housing to provide an uninterrupted duct connection.  Fans to be located outdoors shall contain weather cover (See Equipment Schedule).  Fan shall have a baked enamel finish.

2.18.10.3.4
Drive -The fans shall be V-belt driven with adjustable speed sheaves, selected with a minimum service factor of 1.5 (1.5 times the rated horsepower of the motor) and adjustable from 10% above to 10% below scheduled RPM.  The OSHA approved belt covers shall be fabricated of mill-galvanized steel with openings for tachometers.  Belts shall be conventional cross-section (A, B, or C) V-Belts, standard or super, steel cord belts are not acceptable.  Drives to have a minimum of 2 belts.  Belt guards are to be furnished with tachometer openings for motor and fan shafts.  Belts shall be static conducting type.  Belt drives shall be designed for not less than 150% of the connected motor capacities.  The motors shall be mounted on adjustable bases attached to the bearing support.  The bases and supports are to be supplied by the fan manufacturer.

2.18.10.3.5
Motors - The motors shall be furnished by the fan manufacturer.  The motors shall be 3-phase, 60 Hertz, 460 VAC nominal, 1750 rpm design.  The motors shall be open and drip-proof high efficiency (see Section 2.23), copper wound.  Starters shall be furnished under Division 3 of these specifications, Electrical.

2.18.10.3.6
Vibration Isolators - shall be sized for the duty intended with minimum isolation efficiency of 95% at design rpm.  Isolators shall be rubber-in-shear with thru-bolts, as manufactured by Vibration Mountings and Controls, Inc., Butler New Jersey, or equal.  (New Orleans Source:  Mid South Equipment Engineering Company).

2.18.10.3.7
Variable Inlet Vanes - Inlet vanes where required (see equipment schedule), shall be the cantilever type which do not obstruct the fan inlet with gears, control levers, or grease fittings. Each vane shaft shall be supported by self-lubricating, sealed, antifriction bearings completely contained in its supported housing.  The inlet vanes shall be capable of providing fan capacity reduction down to 25% of total cfm without fan surging.  Pneumatic operators with pilot positioners shall be provided for each inlet vane damper.

2.18.10.3.7
Fan Curves - Included with the quote shall be a fan curve for the size and model bid, fan efficiency at the specified CFM shall be labeled.
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