SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 230913 – INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Complete system of automatic controls
Pneumatic control system
Electric control system
Electronic control system
Control devices, components, wiring, and material
Instructions for the University
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Section [      -          :] Electrical service and distribution.
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 23 Section "Common Results for HVAC" for codes and standards, and other general requirements.
SUBMITTALS
Submit under provisions of Division 23 Section "Common Results for HVAC, Review of Materials and Division 01 Section "General Requirements."
Provide damper shop drawings that show data such as arrangement, velocities, and static pressure drops for each system.
Provide complete operating data, system drawings, wiring diagrams, and written detailed operational description of sequences, and description and engineering data on each control system component.  Include sizing as requested.
At completion of work, submit report of check-out of automatic control system.
<Include Paragraph E on larger and institutional projects.>
Provide control diagrams for each system, framed under glass for wall mounting.
Submit manufacturer's installation instructions.
PRODUCTS
<Edit PART 2 to provide only the specific information needed for the project.>
ACCEPTABLE MANUFACTURERS
[     ].
[     ].
[     ].
Substitutions:  Under provisions of Division 01 Section "General Requirements."
<Edit the following descriptive specifications for conflicts with the manufacturer's products specified above.>
SYSTEM REQUIREMENTS
Provide control systems consisting of thermostats, control valves, dampers, operators, indicating devices, interface equipment, and other apparatus required to operate mechanical system and to perform functions specified.
Provide materials and field work necessary to connect control components factory-supplied as part of equipment controlled, unless specified otherwise.  Generally, self-contained valves, filter gages, liquid-level controllers, and similar instruments are not to be installed under this section.
Unless specified otherwise, provide fully proportional components.
AIR COMPRESSOR AND RECEIVER
Provide [simplex] [duplex] belt-driven air compressor and tank unit complete with belt guard, silencers, flexible connections, air cleaner, automatic and manual drain assemblies, oil and particle filter (0.5 microns or better) and pressure-reducing and pressure-relief valves.
Sizing of compressor and storage tank shall limit compressor starts to 10 maximum per hour and 50 percent running time.
Provide electrical alternation set to operate each compressor [alternately] [12 hours] with provision for second compressor to start on demand.  Cycle compressors through pressure switch.  If one compressor fails, the other automatically maintains air pressure.
Provide refrigerated, noncycling air dryer, complete with automatic drain trap assembly and capacity to lower dew point to 5 deg F at 20 psi (-15 deg C at 1035 kPa).  Mount unit in discharge air line from tank.
AIR PIPING
Piping: Hard or soft-drawn copper or polyethylene plastic tubing.
Use copper lines in mechanical rooms where subject to damage or temperatures in excess of 200 deg F (93 deg C), where adjacent to heating pipes passing through common sleeve, and where not readily accessible.  In mechanical room, use bundled plastic tubing with suitable junction boxes or single plastic tubing with tray.
Leave two spares and two communication lines in bundled plastic tubing.
Use exposed piping only in storage rooms.  Install exposed piping in neat manner and support properly.
Install pressure gages on branch lines, at each controller, and at each actuator and relay.
Provide air lines, check valves, and hand valves to expansion tanks.
THERMOSTATS
Provide room thermostats with Fahrenheit ( deg F) scale, single temperature, gradual-acting, adjustable sensitivity.  Provide covers with [exposed] [concealed] set-point adjustment, set-point indication and [with] [without] thermometer.  Provide guards for thermostats in unsupervised or public areas.  Differential shall not exceed 2.7 deg F (-16.2 deg C), with at least 11.7 deg F (-11.2 deg C) set-point adjustment.
Provide manual-reset type freeze protection thermostats with 20 foot (6 m) element located to ensure maximum protection.  Provide multiple thermostats for large duct cross-sectional areas.
For remote-bulb elements, use either averaging type or suitable length for air or rigid-bulb type for liquids.  Use stainless steel flanges to support elements in ducts.  In liquids, use separable wells.
HUMIDISTATS
For humidity controllers, use direct- or reverse-acting type with differential not exceeding 5 percent relative humidity, and at least 60 percent set-point adjustment.
CONTROL VALVES
Provide valves in accordance with general valve specification.  Provide position indicators on valves and pilot positioners on sequenced valves.
Select valves to fail-safe in normally open or closed position as dictated by freeze, humidity, fire, or temperature protection.
<Include Paragraphs C and D only if they are applicable to the project.>
[Select two-way valves for liquids to have equal percent characteristics.  Select three-way valves to have linear characteristics.  Size valve operators to close valves against pump shut-off head.  Size for maximum 3-psi (21 kPa) drop.]
[Select steam valves with modified linear characteristics and stainless steel seats.  Provide separate valves on individual coils.  Capacities for two valves in parallel shall have 1/3 - 2/3 load capacities sequenced so that smaller valve opens first.  Size low-pressure valves for approximately 10-psi (70 kPa) inlet pressure and 5-psi (35 kPa) drop.]
TIME CLOCKS
Provide 7-day programming clocks with multiple contacts, and power-failure spring carry-over good for 10 hours as required to control system for at least two signals every 24 hours.
Provide multi-pole relays, compatible with controlled devices, to sequence operation.
Provide manual override switches.  Include time-delay devices for major electrical loads.
ALARM SYSTEM
Provide alarm panel with individual indication, horn, silencing and acknowledge switch, and test switch.  At any alarm condition, indication light shall illuminate and alarm shall sound.  Depressing acknowledge button shall stop horn.  Should second alarm occur before first one corrected, alarm shall again sound.
Provide remote panels with indication activated by any alarm, silencing and acknowledge switch, and test switch.  Interlock silencing and acknowledge switches.
Provide duplicate panels to serve functions of primary panel.  Interlock silencing and acknowledge switches.
Provide an additional set of contacts suitable for connecting alarm panel and signaling the University's alarm monitoring system.
CONTROL PANELS
Provide local panels of unitized-cabinet type for each system under automatic control.  Mount relays, switches, and controllers with control point adjustment in cabinet; and mount temperature indicators, pressure gages, pilot lights, push buttons, and clocks and switches flush on cabinet panel face.
Fabricate panels from 12-gage furniture steel with baked-enamel finish and hinged, key-lock door.
Mount panels adjacent to associated equipment on vibration-free walls or on free-standing, steel-angle supports.  One cabinet may accommodate more than one system in same equipment room.  Provide engraved plastic name plates for instruments and controls inside cabinet and on cabinet face.
ALARMS
Provide alarm points complete with all equipment necessary for remote signaling to alarm panel for the following conditions:
No water (glycol flow)
Low air temperature
Low control pressure
Controls compressor failure
Sump Pumps (high level)
Boiler Failure (common point for multiple boilers)
Low heating water (glycol) temperature
Cooling tower freeze (dump)
Low pressure
Condensate tank (high and low levels)
Low humidity
High humidity
Expansion tank low level
No flow air systems (air heating systems)
Off normal temperature
Equipment operation ([fan] [pumps] [emergency generators] [fire pump])
HEATING WATER CONTROL
Provide flow switches in each pump discharge to provide on-off indication.
<Include indoor/outdoor controller here if it is not included as part of the boiler controls.>
Outdoor sensor shall reset a discharge-water sensor and controller [to modulate steam-control valves] [to modulate the primary water-control valve] [to modulate boiler gas valve] [to step-fire boilers].
Provide flow switch in pump circuit to [close valve on no-flow conditions and] indicate alarm.  Provide alarm bypass switch.
Provide on local control panel:
System graphic
System supply temperature
System supply control point adjustment
System return temperature
Pump ON-OFF switch
Pump ON-OFF indication
Boiler lead-lag switch.
COMBUSTION AIR UNIT HEATERS
<Use a three-way valve when pressure bypass will not be used and a wild flow circuit may be required.>
Thermostat modulates [two-way] [three-way] heating control valve.  Aquastat on return heating-water-line stops unit on low temperature.
CABINET AND UNIT HEATERS
Electric thermostats cycle unit motor.  [Aquastat on return heating-water line from flow-mounted cabinet heaters stops unit on low temperature].
RADIATION
Thermostat modulates two-way heating control valve.
REHEAT COIL
Thermostat modulates two-way heating control valve.
TERMINAL HIGH VELOCITY UNITS
Thermostat modulates two-way heating control valve.
<For VAV and reheat coils or radiation valve, control pressure range may be required to adequately clarify sequencing.>
Thermostat modulates [variable-volume damper operator] [and] [dual-duct damper operator].  [Where reheat coils or radiation is also provided, sequence two-way heating control valve with damper operator.]
INDUCTION UNITS
Unit-mounted thermostats modulate two-way induction control valve.
FAN COIL UNITS
Thermostat modulates two-way heating control valve and two-way cooling control valve in sequence.
Mount thermostat with adjustable knob and speed switch on common plate engraved with HEATING CONTROL AND FAN CONTROL at top, and WARMER AND COOLER with adjustment direction shown around the thermostat knob.
VENTILATION SYSTEM
<This Article incorporates many standard components in a central air system and includes many types of systems.  Edit to provide only the specific information needed for the project.>
Fully open preheat coil valve to heating if outside air temperature is below 41 deg F (5 deg C) [whether fan is running or not] [when fan is not running].
Supply air to controls when supply fan is started [and open outside air damper].
Provide freezestat [before supply fan] [downstream of preheat coil] [and aquastat freeze protection in preheat-coil return line] to stop supply fan [and close outside-air dampers].
<Include Paragraph D for 100 percent outside air make-up unit to prevent collapsing damper or ductwork.>
Provide damper end switch to prevent supply fan starting until damper is open.
<Reset schedule below may be revised to suit location.>
Return-air humidistat, reset from outdoors, [modulates normally closed humidifier valve] [cycles spray pumps and modulates valve on spray header.  Interlock spray pumps with supply fans and sump low-level control].  Set outdoor reset to 50 percent relative humidity at 70 deg F (21 deg C) and 15 percent relative humidity at -35°F (-37 deg C).
<Select mixed air control from following two paragraphs.  Revise for enthalpy control.>
Thermostat in mixed air modulates [mixed air dampers] [preheat coil valve] [and face and bypass dampers] [in sequence].
<OR>
Thermostat in supply air duct modulates mixed air dampers [preheat coil valve] [and face and bypass dampers] [and cooling-coil valve] in sequence.
<Insert reset temperature to return economizer cycle to minimum position for cooling.  Use expected return air temperature for direct expansion systems.  Revise for better systems, or for feedback systems.>
Outside air thermostat above [      deg F ([    ] deg C)] closes air damper [to minimum position] [leaving minimum outside-air damper open].
<Usually in supply/return systems, start return fan first.  In make-up systems, start supply fan first.  Run return air fans continuously when damper leakage may cause plenum freezing.>
[Interlock supply fan to start when return fan is started] [Interlock return fan to start with supply fan] [Interlock supply fan to start when exhaust fan is started] [Interlock exhaust fan to start with supply fan] [Run return fan continuously].
<Use Paragraph J for multi-zone system.  Feedback controls could be added.>
Each zone thermostat modulates its zone mixing dampers.  [Modulate reheat-coil valve through selective relay by zone thermostat calling for greatest heating.] [Similarly zone thermostat calling for greatest cooling modulates cooling-coil valve.]
<Use Paragraph K for dual-duct system.  Feedback controls could be added.>
Outdoor thermostat resets hot-deck thermostat to modulate reheat-coil valve.  [Cold deck thermostat modulates cooling coil valve to maintain constant temperature].
<Use Paragraph L for induction system.  Add control to zone by exposure.  Use solar compensators by themselves or with outdoor ambient thermostat.>
Outdoor thermostat resets induction system [zone] supply thermostat to modulate reheat-coil valve.
<Use Paragraph M, N, or O for method to control systems.>
[Pressure sensor modulates supply and return fan inlet-vane dampers in sequence to maintain constant static pressure.  Locate sensor at least 50 ft (15.2 m) downstream of supply fan in supply-air duct.]
<OR>
[Pressure sensor modulates fan inlet-vane dampers to maintain constant supply static pressure.  Modulate return-air fan inlet-vane dampers to maintain constant building pressurization.]
<OR>
[Pressure sensor modulates supply-fan inlet-vane dampers to maintain constant supply static pressure.  Modulate return-fan inlet-vane dampers from velocity/pressure measurements in supply and return ducts to maintain constant differential air-flow rate.]
<Select or add required night shut-down cycle.>
Provide time clock for day/night control with manual bypass switch marked DAY-AUTO-NIGHT.  [On night cycle, close outside air dampers.] [Below 50 deg F (10 deg C) on night cycle, stop pumps, close outside-air dampers, and continue to run fans.]
Provide on local control panel:
System graphic
System ON-OFF-AUTO switch
System ON-OFF indication
System DAY-AUTO-NIGHT switch
Supply fan ON-OFF-AUTO switch
Supply fan ON-OFF indication
Return fan ON-OFF [AUTO] switch
Return fan ON-OFF indication
Preheat-coil pump ON-OFF switch
Preheat-coil pump ON-OFF indication
Spray pump ON-OFF-AUTO switch
Spray pump ON-OFF-AUTO indication
Outside air-temperature indication
Mixed air-temperature indication
Fan discharge air-temperature indication
Reheat zone air-temperature indication
Return humidity indication
Fan discharge temperature-control-point adjustment
Return humidity control-point adjustment
Reheat zone control-point adjustment
Supply static-pressure indication
Supply static-pressure control-point adjustment
CENTRAL REFRIGERATION SYSTEM
<This Article applies to standard chiller/cooling tower refrigeration systems.  Edit to provide only the specific information needed for the project.>
Interlock condensing-water pump with level control in cooling tower.  Interlock chilled-water pump and cooling-tower fans to start when condensing water-pump is started.  [When chilled-water pump starts, chiller control valve shall open.  Modulate chiller control valve to maintain constant pressure differential].
When chilled-water flow and condensing-water flow are proven by flow switches, allow refrigeration machine to start.  Automatically initiate condensing-water pump start from refrigeration machine.  Pumps shall not operate automatically, unless refrigeration machine is operating.
<Use 55 deg F for absorption and 75 deg F for centrifugal machines.  Reciprocating machines will vary according to manufacturer.>
Thermostat in condenser water line cycles cooling tower fans to maintain [55 deg F (13 deg C)] [75 deg F (24 deg C)] [      deg F([    ] deg C)] minimum condenser water temperature.
Thermostat in cooling-tower sump cycles electric sump heaters to maintain 40 deg F (4.4 deg C) sump temperatures.  Outdoor thermostat shall activate piping electric heat tapes.
Thermostat in cooling-tower sump, set for 35 deg F (1.6 deg C), opens drain lines and closes make-up valve, and deactivates sump heaters and piping electric heat tapes.
If outdoor temperature is above 50 deg F (10 deg C), allow refrigeration to start.
Provide time clock with manual bypass switch marked ON-OFF-AUTO to [start and] stop refrigeration system.
Provide on local control panel:
System graphic
Condensing-water pump ON-OFF [AUTO] switch
Condensing-water pump ON-OFF indication
Chilled-water pump ON-OFF-AUTO switch
Chilled-water pump ON-OFF indication
Chiller ON-OFF [AUTO] switch
Chiller ON-OFF indication
Chiller condensing-water supply and return temperature
Chiller chilled-water supply and return temperature
Chiller condensing-water control-point adjustment
Common chilled-water supply temperature
Chilled water control-point adjustment
Cooling-tower sump low-level alarm
Expansion tank low-level alarm
Cooling-tower fan pilot lights
Cooling-tower sump-heater pilot lights
Cooling-tower dump ON-OFF switch
Cooling-tower dump indication
EXCESS PRESSURE CONTROL
[Open modulating bypass valve] [Cycle pumps in sequence] [Vary pump speed through variable drive control] from controller sensing pressure-differential between supply and return lines.
ELEVATOR MACHINE ROOM
On temperature rise, thermostat opens intake dampers and starts exhaust fans.
ELECTRICAL ROOMS AND TELEPHONE ROOMS
On temperature rise, thermostat opens intake damper and starts exhaust fan.
EMERGENCY GENERATOR VENTILATION
On temperature rise, thermostat opens outside and exhaust dampers open, and closes recirculation dampers.
On temperature rise, thermostat opens intake damper and starts exhaust fan.
Provide solenoid valve to positively shut-off fuel supply when generator is not operating.
HUMIDIFIER CONTROL
Line-voltage thermostat [cycles unit fan and] opens two-position, two-way [steam] [hot-water] valve.
REFRIGERATION SYSTEM CONTROL
Thermostat located in [supply] [return] air duct cycles refrigeration system and steps capacity at least [     ] steps.
When refrigeration system is started, return mixing dampers to minimum outdoor-air position.
PARKING GARAGE VENTILATION SYSTEM
Time clock stops exhaust fan at night.
SMOKE VENTILATION
<Insert requirements.>
EXECUTION
<Edit PART 3 to provide only the specific information needed for the project.>
INSTALLATION
Check and verify location of thermostats and other exposed control sensors with plans and room details before installation.  Locate thermostats 60 inches (0.9 m) above floor.
Interlock alarms with starter switching to bypass alarm when equipment is manually disconnected.
At completion of installation, provide at least [     ]-days instruction period for the University's operating personnel.
<Insert Paragraph D only when specifically requested by the client.>
Provide for complete service of control system, including call-backs, for 1 year running concurrent with connection period.  Make at least [     ] complete inspections of approximately [     ]-hours duration in addition to normal service calls to adjust controls with reports written and submitted to the University.
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