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SECTION 230943
TEMPERATURE CONTROL SYSTEM - PNEUMATIC

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Valves:  Section 230523.


B.
Vibration Isolation:  Section 230550.


C.
Control Wiring:  Section 260523.


D.
Motors and Motor Controllers:  Section 260221.

1.02
SUBMITTALS


A.
Shop Drawings:  Flow diagram of system.


B.
Product Data:  Catalog sheets, specifications, standard schematic drawings and installation instructions for each item specified.


C.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.

PART 2   PRODUCTS

2.01
MANUFACTURERS/COMPANIES


A.
Barber-Colman Co.


B.
Honeywell, Inc.


C.
Johnson Controls, Inc.


D.
Landis & Gyr Powers, Inc.

2.02
MATERIALS


A.
General:



1.
Control diagrams shown on the drawings, in general, indicate the equipment required for the control sequences specified.  Variations in the selection of temperature control equipment, which will produce the required control sequences may be submitted for approval.

FILL IN BLANK SPACES IN PARAGRAPH BELOW.  EDIT AS REQUIRED.


2.
Temperature control catalog numbers noted on the drawings are for standard items by ____________.  Equivalent two pipe or combination one and two pipe control systems by one of the other above listed Manufacturers/Companies are acceptable, as approved, if all safety, sequence, and performance features meet those shown for ____________ Company control diagrams, shown on the drawings.



3.
All temperature control equipment shall be the product of one manufacturer, unless otherwise specified.

2.03
AIR COMPRESSOR ASSEMBLY


A.
Provide duplex V-belt driven assembly, controlled by a rotary selector switch and two pressurestats so that either compressor, as the operating unit, shall not operate more than 20 minutes in each hour to supply air for the entire temperature control system.  Each compressor shall be complete with an air intake filter, belt guard, oil sight gage and all required safety devices.  Design compressors for 100 psig air delivery.  Compressors shall operate at a maximum of 550 R.P.M.

FILL IN BLANK SPACES IN THE NEXT 2 PARAGRAPHS BELOW.

B.
ASME Air Receiver:  Base mounted, minimum ________ gallon capacity, capable of required storage capacity for 1/3 compressor operation, complete with pressurestats, relief valve, structural steel base, required reinforced pipe openings, drain cock, automatic drain valve and float, and plugged inspection holes.


C.
Compressed Air Dryer:  Minimum ________ H.P. refrigerating unit, designed for use on 120 volt, 60 cycle, 1 phase electric service.  Install dryer complete with inverted bucket trap in drain line, in complete accordance with manufacturer’s recommendations.


D.
Air Pressure Valve Assemblies:



1.
Primary assembly shall be a combination filter and single-stage reducing valve assembly, reducing air from 100 psig to 40 psig for pneumatically operated pressure reducing valve pilots.



2.
In addition, provide two separate air pressure reducing valve stations for summer-winter control; first stage reducing air to 17 psig and second stage to 13 psig.



3.
Each pressure reducing valve assembly shall be complete with two air gages, relief valve, drain cock, fittings and required piping.



4.
Provide sub-micron filters for all air reducing valve stations.


E.
Vibration Isolation:  Provide isolators of type, size and manufacture as recommended by compressor manufacturer.

2.04
COMPRESSED AIR PIPING


A.
Copper:  Seamless copper tubing, with copper or brass solder fittings and Type l solder.


B.
Non-metallic:  Virgin polyethylene tubing, conforming to ASTM Type 1, Grade 5, Class B or C meeting stress crack test in accordance with ASTM D 1693 - 60T.  Individual air tubes in multi-tube instrument tubing harnesses shall conform to the above, complete with a mylar barrier and a solid vinyl outer jacket a minimum of .062 inch thick.  Fittings shall be brass, aluminum or delrin, of the compression or barb push-on type, designed for instrument service.

2.05
PNEUMATICALLY OPERATED DAMPERS


A.
Provide dampers automatically operated by air motors and electric pneumatic switches.  Size dampers for lineal flow output, with a maximum damper leakage of 30 cfm per square foot of projected area at 3 inches static pressure.  Provide dampers and seals suitable for service from -40 degrees F. to 200 degrees F., with closed cell neoprene edging seals, spring loaded stainless steel side seals and adjustable baffles for full size adjustment.


B.
Provide dampers in 2 inches size increments from 8 inches horizontal and vertical to 48 inches.  For requirements over 48 inches in size provide standard modules with interconnecting hardware.  Dampers shall be of the multiple interlocking V-grooved blade type with nylon or oil impregnated bronze bearings, zinc plated steel shafts and hardware with a corrosion resistant finish.  Provide blades a maximum of 8 inches in width with the overall construction designed to prevent leakage in the closed position, complete with solid stops.


C.
Frames and Blades:  Fabricate frames in steel ductwork from No. 13 USS gage galvanized steel and blades of No. 16 USS gage galvanized steel, with a factory baked black enamel finish.  Fabricate frames in aluminum ductwork from No. 14 B & S gage extruded aluminum and blades of No. 14 B & S gage aluminum.

2.06
LOCAL CONTROL PANELS


A.
Provide a unitized cabinet assembly, with a hinged panel type locking door designed for installing flush mounted indicating gages and accessories on same, each complete with an identification nameplate.  Fabricate panels in sections with back cover, so that basic enclosure can be installed early in construction and front panel door at “finishing stage” of construction.


B.
Panels shall enclose all temperature control relays, controllers, electric pneumatic relays, pneumatic electric switches, temperature and humidity indicators, manual positioning switches, accessories and remote hardware for respective control system.  Factory mount and shop wire all panel mounted equipment to pre-numbered master terminal strips.


C.
Mount panels complete with floor or wall brackets and structural supports, at a height as directed and approved.


D.
Provide graphic illustrations of the systems consisting of plastic enclosed flow control diagrams, wiring diagrams and sequence of operation sheets and mount on panel door.

2.07
MISCELLANEOUS PRODUCT REQUIREMENTS


A.
Unless otherwise specified or indicated the following features are required for the equipment specified:



1.
Dial Thermometers:  3-1/2 inches dial size with a liquid filled sensing element for panel or direct mounting as required.



2.
Remote Bulb Thermometers:  Legible dial type with pointer adjustment knob.



3.
Room Thermostats:  Modulating key adjustment type with bakelite insulator back plates, cover with accurate thermometer and guard.  Provide guard concealing temperature setting and leaving thermometer visible.



4.
Modulating Control Valves:  Provide with straight line flow characteristics over entire valve range.



5.
Temperature Controllers:  Modulating type with scale range to include temperature setting near center of range.



6.
Temperature or humidity control equipment with sensing elements or probes for insertion in insulated equipment or insulated ductwork:  Provide flanges or sockets of the extension neck type, so as to finish flush with final insulated surface.



7.
Temperature or humidity control equipment installed on insulated surfaces:  Provide extension pieces or rigid insulating mounting backplates, of depth as required, so that equipment backs finish flush with final insulated surface.

PART 3   EXECUTION

3.01
INSTALLATION

DELETE REFERENCE TO “HUMIDITY CONTROL” IN PARAGRAPH BELOW IF NOT REQUIRED.

A.
Provide complete pneumatically operated systems of temperature and humidity control, as noted on the drawings and as specified.  Provide all necessary relays, mounting brackets, air gages, switches, control wiring and accessories required, even though not specifically called for, so as to result in complete workable systems.


B.
Air Piping Systems:



1.
Conceal all control systems air piping wherever possible.  Copper air tubing in Mechanical Equipment, Steam Service, Machine and Boiler Rooms and Penthouse Mechanical Equipment Rooms may be installed exposed.  Provide air piping a minimum of 1/4 inch O.D., with the exception that 1/8 inch O.D. seamless copper tubing will be permitted in branch runs to individual thermostats.



2.
Provide hard temper copper tubing where exposed; concealed piping may be hard temper or soft annealed copper tubing.  Run tubing parallel to the building lines.  Bend tubing with bending tools.  Use copper or brass solder type fittings, with the exception that all connections to apparatus or equipment must be made with compression or flare type fittings.



3.
Support air tubing in an approved manner, with all overhead lines run parallel to each other, supported by clevis or trapeze hangers on maximum 5 foot centers, or by attachment to adjacent piping or electrical conduit, all as approved by the Director’s Representative at the site.

CHECK WITH DESIGNER FOR USE OF SUBPARAGRAPH BELOW ON O.M.H. & DOCS. PROJECTS.


4.
Non-metallic air tubing may be used for temperature and humidity control systems, installed in accordance with the following:




a.
Run exposed non-metallic tubing in Mechanical Equipment, Steam Service and Machine Rooms, Penthouse Mechanical Equipment Rooms, Finished Rooms or Finished Spaces, in rigid metallic raceways, E.M.T. or rigid PVC pipe or duct.  Install hard temper copper tubing for individual terminal runs, with the exception of terminal runs less than one foot in length, in which case flexible polyethylene tubing may be used.




b.
Non-metallic multi-tube instrument tubing harness may be installed in concealed locations such as pipe chases, suspended ceilings or within wall construction.  Single tube runs in the above locations must be copper.




c.
Non-metallic tubing may be installed inside control panels, within air conditioner and unit ventilator enclosures and other similar locations as approved.  Number or color code, neatly tie and support tubing.  Neatly and securely fasten flexible tubing connections, bridging control cabinet and its panel door, along hinge side of door and protect from abrasion.



5.
Periodically test all tubing during the piping installation.  Prior to connection to control instruments or apparatus, blow out all tubing runs to rid system of dust, dirt and moisture, and test entire piping system under 40 lbs. air pressure for 24 hours, during which time pressure shall not drop more than 10 lbs.

FILL IN BLANK SPACES IN PARAGRAPH BELOW.  EDIT AS REQUIRED.

C.
Control Valves:



1.
Size low pressure steam valves for a ________ psig inlet pressure and a pressure drop of ________ psig, unless otherwise noted on drawings.  On low pressure steam systems, when load exceeds the capacity of 2-1/2 inches valve, provide two valves each controlling 50 percent of load.



2.
Size chilled water and heating hot water control valves, for a ________ psig drop, unless otherwise noted on drawings.  Provide line size 3-way water valves, unless otherwise noted on drawings.


D.
General Notes:



1.
Provide an air pressure gage in branch line of all temperature controllers.



2.
Install specified temperature control equipment in Mechanical Equipment, Steam Service and Machine Rooms, and Penthouse Mechanical Equipment Rooms on local control panels.  Refer to Article entitled “Local Control Panels”.



3.
Install and properly support all ductstats, dial thermometers, thermostat bulbs, temperature and humidity controllers in the center of duct cross section, in a straight duct run.



4.
Install separable well sockets for all capillary thermostats, thermometers, temperature controllers, sensors and transmitters for piping or tank insertion.



5.
Provide averaging type elements for sensing mixed air temperatures in ductwork, with sufficient length or sufficient number of elements, so as to efficiently measure the air temperature through the entire cross section of duct.



6.
Test all pneumatic, electric and electronic equipment provided under this Section.

3.02
PERFORMANCE


A.
Sequence of Operations:

INSERT SEQUENCES FOR THE VARIOUS SYSTEMS OR EQUIPMENT.
3.03
FIELD QUALITY CONTROL


A.
Provide the services of a qualified engineer, in the employ of the control systems manufacturer, for the initial start-up and calibration of control systems, and the instruction of State Personnel.


B.
Upon completion of the installation, adjustment and operational testing of control systems, a field engineer in the employ of the control systems manufacturer, shall for a period of          hours, instruct duly authorized State Personnel in the operation and maintenance of the installed systems.  The aforementioned hours of instruction shall not include any time spent by field engineers in the start-up, adjustment or calibration of the systems, and this instruction time shall be as scheduled and recorded by the Director’s Representative.

END OF SECTION
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