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WHEN UPDATING THIS MASTER SPEC SECTION PLEASE REMEMBER TO ALSO MAKE APPLICABLE MODIFICATIONS TO SECTION 221122.
SECTION 232003
THERMOMETERS AND GAUGES

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

ADD TO OR DELETE SECTIONS BELOW AS REQUIRED.

A.
Valves:  Section 230523.


B.
Pumps:  Section 232123.

1.02
SUBMITTALS


A.
Product Data:  Manufacturer’s catalog sheets, specifications and installation instructions for each item specified.

1.03
QUALITY ASSURANCE


A.
Regulatory Requirements:  Where Federal, NSF, ASME or other standards are indicated or required, products shall meet or exceed the standards established for material, quality, manufacture and performance.

PART 2   PRODUCTS

2.01
MANUFACTURERS/COMPANIES


A.
Dresser Instruments.


B.
Marsh Bellofram.


C.
Moeller Instrument Co.


D.
Taylor Precision Products.


E.
H.O. Trerice Co.


F.
Weksler Instruments Corp.

2.02
THERMOMETERS


A.
General Design Features:



1.
Scale Ranges:  1-1/2 times actual working temperature required for the particular application, as approved.




a.
Maximum of two degrees between graduations and ten degrees between numerals.




b.
When scale ranges are in excess of 100 degrees, maximum range between numerals may be 20 degrees, or as otherwise approved for the particular application.



2.
Direct Reading Thermometers:  Bimetallic actuated, dial type, straight pattern, angle pattern, or adjustable angle pattern as required.



3.
Remote Reading Thermometers:  Vapor tension actuated, or gas actuated type, with extension capillary tube of length as required for the particular application.




a.
Case type as required for the particular mounting application.



4.
Thermometers for Sensing Liquid Temperature:  Furnish with separable sockets.




a.
Sockets for Use in Insulated Piping, Insulated Tanks or Similar Equipment:  Extension lagging neck type, of length as required to compensate for insulation thickness, and proper immersion..

2.03
THERMOMETERS FOR MEASURING LIQUID TEMPERATURE


A.
Bimetallic Actuated Thermometers:  Comply with ASME B40.3, Accuracy Grade A.



1.
Construction:  Type 304 stainless steel, all welded construction, with clear acrylic plastic or shatterproof glass crystal.



2.
Dial:  White enamel background with bold black figures and graduations.



3.
Head Size:




a.
Installation in Piping:  3inch diameter.




b.
Installation in Tanks and Similar Equipment:  5 inch diameter.



3.
Stem:  Length as required for proper immersion, and to compensate for insulation thickness, with threaded connection for socket.



4.
External Calibration Device.



5.
Separable Socket:




a.
Water Service:  Brass or bronze.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED BY PIPING APPLICATIONS.



b.
Steam Service:  Stainless steel.


B.
Vapor Tension or Gas Actuated Capillary Thermometers:  Adjustable type, with micrometer type pointer or external calibration device, of design and materials as follows:



1.
Case and Ring:  Stainless steel or non-ferrous material as approved, with clear acrylic or shatterproof glass lens.  Provide case of type as required for the particular mounting application.  Case adjustable, allowing rotation of 360(, and stem adjustment of at least 180(.  Provide set screw for locking case in desired position.



2.
Movement:  Brass with bronze bearings.



3.
Dial:  White enamel background, with bold black graduations, numerals and pointer; 3-1/2 inch diameter.



4.
Capillary:  Stainless steel.



5.
Bulb:  Copper with union well connection.



6.
Separable Socket:




a.
Water Service:  Brass or bronze.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED BY PIPING APPLICATIONS.



b.
Steam Service:  Stainless steel.

2.04
THERMOMETERS FOR MEASURING AIR TEMPERATURE


A.
Bimetallic Actuated Thermometers:  Comply with ASME B40.3, Accuracy Grade A.



1.
Construction:  Type 304 stainless steel, all welded construction, with clear acrylic plastic or shatterproof glass crystal.



2.
Dial:  White enamel background with bold black figures and graduations.



3.
Head Size: 5 inch diameter.



4.
Stem:  Length as required for average duct cross sectional sensing of air temperature, and to compensate for insulation thickness.



5.
External calibration device.


B.
Vapor Tension or Gas Actuated Capillary Thermometers:  Adjustable 3-1/2inch dial type, with micrometer type pointer or external calibration device, of design and materials as follows:



1.
Case and Ring:  Stainless steel or non-ferrous material as approved, with clear acrylic or shatterproof glass lens. Case adjustable allowing rotation of 360(, and stem adjustment of at least 180(.  Provide set screw for locking case in desired position.



2.
Movement:  Brass with bronze bearings.



3.
Dial:  White enamel background, with bold black graduations, numerals and pointer; 3-1/2 inch diameter.



4.
Capillary:  Stainless steel.



5.
Bulb:  Copper air sensing bulb with split flange mounting device.

2.05
PRESSURE AND COMPOUND GAUGES


A.
Type:  Adjustable dial type with micrometer type pointer, or external calibration device, bronze bourdon tube, and bronze bushed rotary movement.


B.
Dial:  White enameled background, and bold black graduations, numerals and pointer; 3-1/2 inch diameter.



1.
Scale Range:




a.
Standard Gauges:  Double normal operating pressure.




b.
Compound Gauges:  From 30" Hg vacuum to double normal operating pressure.


C.
Case:  Cast aluminum, brass, or black finished phenolic.


D.
Accuracy:  Guaranteed of within 1 percent in middle third of dial range.

2.06
PRESSURE SNUBBERS AND IMPULSE DAMPERS


A.
Pressure Snubbers:  H.O. Trerice Co. Model 872.

USE PARAGRAPH ABOVE AND/OR BELOW AS REQUIRED BY PUMP SIZE(S).  REFER TO PARAGRAPH 3.01 C. FOR WHEN EACH PRODUCT SHOULD BE USED.

B.
Impulse Dampers:  H.O. Trerice Co. Model 870.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Thermometers:



1.
Install in accordance with the manufacturer's printed installation instructions.



2.
Install direct reading thermometers, when the application requires installation 6 feet or less above the floor or bottom of space in which installed, and remote reading type when the installation is over 6 feet.

DELETE SUBPARAGRAPH BELOW WHEN DDC, TCS OR COMBUSTION CONTROLS SECTIONS ARE NOT INCLUDED IN SPECIFICATIONS, EDIT AS REQUIRED.


3.
Install air temperature reading thermometers for measuring duct, plenum and other air temperature applications of type as specified under sections entitled "Direct Digital Building Control Systems", "Temperature Control Systems", or "Combustion Controls and Instrumentation" in this Project Manual.


B.
Pressure and Vacuum Gauges:



1.
Install in accordance with the manufacturer's printed installation instructions.



2.
For Measuring Steam Pressure:  Install gauges complete with needle valves, drain cocks and syphons.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED BY PIPING APPLICATIONS.


3.
For Measuring Liquid Pressure:  Install gauges complete with stop cocks and drain cocks.

DELETE PARAGRAPH BELOW ON STEAM SYSTEMS.

C.
Pressure Snubbers and Impulse Dampers:



1.
Install pressure snubbers in the piping connections to gauges installed in suction and discharge piping connections to close coupled and base mounted circulating pumps driven by motors under 10 HP.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED BY PUMP SIZE(S).


2.
Install impulse dampers in the piping connections to gauges installed in suction and discharge piping connections to close coupled and base mounted circulating pumps driven by motors 10 HP and over.

END OF SECTION
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