Section 15900

Instrumentation

Part 1. GENERAL

1.1 WORK INCLUDED

A. Furnish equipment and services necessary for a complete and safe installation in accordance with the contract documents and all applicable codes and authorities having jurisdictions for the following 

1. Thermometers and thermometer wells.

2. Pressure gages and pressure gage taps.

3. Temperature and pressure receiver gauges and transmitters.

4. Pressure-temperature test plugs.

5. Manometers.

6. Static pressure gages.

7. Positive displacement meters.

8. Flow meters.

9. Liquid flow measuring instruments.

10. Top-ins (Pete's Plug).

11. Steam flow meters.

12. Steam pressure and flow recording instruments.

13. Others (Btu meters, etc.).

1.2 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A. Section 15100 - Piping: Installation of [thermometer wells.] [pressure gage tappings.]

1.3 QUALITY ASSURANCE

A. Refer to General Provisions-Mechanical.

B. Comply with applicable portions of American Society of Mechanical Engineers (ASME) and Instrument Society of America (ISA) standards pertaining to construction and installation of meters and gages.

C. Design Criteria:  The drawings indicate types, sizes, capacities, ranges, profiles, connections, and dimensional requirements of meters and gages ad are based on the specific manufacturer types and models indicated.  Meters and gages having equal performance characteristics by other manufacturers may be considered, provided that deviations do not change the design concept or intended performance as judged by the Architect.

1.4 SUBMITTALS

A. Submit shop drawings and product data for the following items per the provisions of Division 1 and this Division’s General Provisions:

1. Product data:  

a. Manufacturer’s installation instructions.

b. Manufacturer’s descriptive literature, operating instructions, operating range, total range and maintenance and repair data.

c. Substitutions:  Submit requests for substitution in accordance with provisions of Division 1.

1.5 GUARANTEES

A. Refer to Section (__________) if required.

1.6 PROJECT RECORD DOCUMENTS

A. Accurately record actual locations of instrumentation.

1.7 SPECIAL REQUIREMENTS

Only if Required

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install instrumentation when areas are under construction, except for required rough-in, taps, supports and test plugs.

Part 2. PRODUCTS

2.1 MANUFACTURERS

A. Thermometers:

1. Weksler Instruments Corp.

2. Moeller Instrument Co.

3. Palmer Instruments, Inc.

4. Taylor Instrument Process Control Div.

5. Trerice Co.

6. Weiss Instruments, Inc.

B. Pressure gauges:

1. Weksler Instruments Corp.

2. Dresser Industries Inc. (Ashcroft).

3. H. O. Trerice Co.

4. Weiss Instruments, Inc.

C. Pneumatic temperature, pressure and flow receiver gauges and transmitters:

1. Dresser Industries Inc. (Ashcroft).

2. Bristol - Babcock.

3. Fisher and Porter Co.

4. The Foxboro Co.

5. Honeywell, Inc.

6. Johnson Service Co.

7. Taylor Instrument Process Control Div., Sybron Corp.

D. Electronic temperature, pressure, and flow receiver gauges and transmitters:

1. Bristol - Babcock.

2. Fisher and Porter Co.

3. The Foxboro Co.

4. Honeywell Industrial Div. of Honeywell, Inc.

E. Pressure-Temperature Test Plug:

1. Peterson Engineering Co.

2. Sisco.

F. Differential Pressure Indicators:

1. ITT Barton.

2. Merriam Instrument Co.

3. Rosemount Engineering Co.

G. Manometers:

1. Uehling Instrument Co.

2. Merriam.

H. Condensate Flow Meters - Gravity Type:

1. Central Station Steam Co:  Cadillac.

I. Condensate Flow Meters - Pressure Type:

1. American Water Controls.

J. Venturi Flow Meters:

1. Barco Div. Aeroquip Corp.

2. Gerand Engineering Co.

3. BIF Unit of General Signal Corp.

K. Pitot Insert Type Flow Meters:

1. Dieterich Standard Corp: Annubar.

2. Merriam Instrument.

L. Balance and Flow Metering Valve:

1. Bell and Gossett ITT.

2. Taco, Inc.

M. Steam Flow Meters - Turbine Type:

1. BIF Unit of General Signal.

N. Steam Pressure and Flow Recording Instruments:

1. Bristol - Babcock.

2. The Foxboro Co.

3. Hagan Controls Corp. - Westinghouse.

2.2 THERMOMETERS

A. Industrial case type:

1. 9 in. scale, adjustable angle type brass stem.

2. Case:  V-shaped brass or cast aluminum, glass front, mercury filled.

3. Stem length for nominal pipe sizes:

a. Below 4 in.:  3-1/2 in. stem, elbow mounted.

b. 4-8 in.:  3-1/2 in. stem.

c. 10-14 in.:  6 in. stem.

d. 16-20 in.:  9 in. stem.

e. 24 in.:  12 in. stem.

f. 30 in.:  15 in. stem.

4. Well:  with separable brass socket connection.

5. For locations within 5 ft. of viewing position.

6. Similar Weksler Type AA5.

B. Dial type:

1. For installation:

a. Remote in cabinets or panels.

b. Direct at locations where temperature sensing bulb is installed more than 3 ft. from viewing position.

2. Vapor actuated.

3. Diameter:  4-1/2 in. except as noted.

4. Case cast aluminum.

5. Ring:

a. Direct mounting:  Chrome plated slip ring.

b. Panel mounting:  Black aluminum ring.

6. Movement:  brass, bronze bushed, recalibrator type.

7. Connecting tubing for remote mounting:  double braided bronze armor over copper capillary.

8. Bulbs:  copper, brass separable socket on piping.

9. Flush type: back outlet, except as noted.

10. Stem lengths:  insertion length same as for Industrial Case Type.

11.  Weksler or equal.

C. Bi-metal type:

1. Case, ring, and dial:  stainless steel, hermetically sealed, 5 in. dial.

2. Stem lengths:  same as for industrial case type:

a. Use well of corresponding size.

3. Stem:  stainless steel, with stainless steel thread connection.

4. Accuracy:  2-1-2 (1% at mid-range; 2% at scale ends).

5. Connection:  1/2 in. NPT with brass well.

6. Adjustability:  dial may be rotated 360o and the stem turned 180o for readability.

7. Well:  separable brass socket connection.

8. Weksler Model AFO 4 or equal.

D. Thermometer wells:

1. With separable brass socket connection, cap and chain.

2. Flange: 3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts, with brass perforated stem.

E. Thermometer temperature ranges:

1. Hot water system:  30 to 300oF, 2o increments.

2. Chilled water system:  0 to 100oF, 2o increments.

3. Condenser water system:  (30 to 150oF, 2o increments.

4. Solar system:  30 to 300oF, 2o increments.

5. Others, as required.

2.3 PRESSURE GAUGES

A.  Pipe or equipment mounted type:

1. Diameter:  4 1/2 in., except as noted.

2. Case:  black finished cast aluminum with flangeless back.

3. Threaded black cast aluminum ring with gasketed glass face.

4. Type 316 stainless steel spring tube.

5. Stainless steel precision movement:

a. Micrometer adjustment on needle.

6. Accuracy:  1/2 of 1% full scale range.

7. Bar stock needle valve cock similar to Ashcroft 2001:

a. Materials compatible with service.

b. Marsh Block/Bleed Terminal Needle Valve or equal.

8. Steam gauges:

a. Brass or stainless steel coil syphon.

b. Solid front.

9. Pressure snubbers:

a. Filter type.

b. For liquid, air and gas.

10. Weksler Type AA1 or equal.

B. Cabinet or panel mounted type:  direct connected.

1. Diameter:  4-1/2 in., except as noted.

2. Case and ring:  aluminum alloy with black epoxy coating and steel hinge.

3. Movement:  stainless steel type 316, micrometer adjustment.

4. Steam gauges:

a. Chrome plated steel coil syphons.

b. Solid fronts.

5. Pressure snubbers:

a. Filter type.

b. For liquids, air and gas.

6. Accuracy:  1/2 of 1% of full scale range.

7. Flush type, except as noted.

8. For use with sensing lines up to 25 ft. in length.

9. Weksler Type AA1 or equal.

C. Cabinet or panel mounted temperature, flow or pressure gauges, pneumatically operated:

1. Diameter:  4-1/2 in., except as noted.

2. Case:  aluminum alloy black epoxy, flush. Ring:  black epoxy with steel hinge.

3. Movement:  brass, bronze bushed, recalibrator type.

4. Steam gauges:  with chrome plated steel coil syphon.

5. Accuracy:  1/2 of 1% of full scale range.

6. Scales and graduations:  as required, submit for review.

7. Indicating pressure transmitter:

a. With each panel gauge.

b. Including tubing, connections, valves and accessories.

c. Ashcroft C-4080 or equal.

8. For use with sensing lines up to 150 ft.

9. Gauge similar to Ashcroft 1377.

D. Cabinet or panel mounted temperature, flow or pressure gauges: Electronically operated.

1. Variable process indicator electric receiver type.

2. Designed for operation from 120V nominal, 106V minimum, 60 Hz plus or minus 0.5 Hz power source.

3. Signals received from transmitters up to 1/2 mile away. Receiver accuracy not affected by variations in transmission line impedance, voltage fluctuations or induced effects of nearby power line.

4. Flush mounted case:  Rectangular steel with gasketed die cast aluminum door. Gray vinyl finish.

5. Chassis:  Slide out type with plug in connector to inside rear of case.

6. Input:  3-12 second pulse duration signal on a 15 second cycle.

7. Electrical connections:  1/2 in. conduit.

8. Calibrated accuracy:  plus or minus 1/2% of span.

9. Face:  6 in. diameter circular dial, 7 in. x 7-1/8 in. case.

10. Bristol Model OM1M670-9J8 Metameter Receiver or equal.

E. Pressure gauge ranges:

1. Chilled water pump:

a. 0-200 psig.

2. Condenser water pump:

a. 0-200 psig.

1) If suction of pump is subject to negative pressures, provide compound gauge at inlet of pump.

b. If suction of pump is subject to negative pressures, provide compound gauge at inlet of pump.

1) Compound gauge:

a) -30 in. Hg to 0 in. Hg - inlet.

b) 0 to 200 psig - outlet.

3. Heating water pump:  0-160 psig.

4. Condensate pump set:  0-60 psig.

5. Steam supply to domestic hot water heater:  0-125 psig.

6. Low pressure, pressure reducing valve station:  0-30 psig.

7. Medium pressure, pressure reducing valve station: 0-100 psig.

8. High pressure, pressure reducing valve station:  0-300 psig.

9. Fuel oil transfer pump:  0-50 psig.

10. Chemical feed pumps (condenser water):  0-200 psig.

11. Chemical feed pump (Boiler):  0-60 psig.

12. Chemical feed pump (De-aerator):  0-160 psig.

13. Diesel oil pump:  0-160 psig.

14. Emergency generator jacket water pump:  0-50 psig.

15. City water connection, connection to equipment:  0-100 psig.

a. Equipment:  0-50 psig over manufacturer's maximum allowable pressure.

16. Boiler feed pump:  0-200 psig.

17. De-aerator feed (transfer) pump:  0-100 psig.

18. Pressure gauges indicated on drawings or in specifications not indicated above to be submitted with appropriate range for review.

2.4  PRESSURE/TEMPERATURE TEST STATION

A. Test station:

1. Solid brass.

2. Perforated core of Neoprene or Nordel.

B. Color-coded, marked and gasketed cap.

C. Rated for 1000 psig.

D. Furnish one 1/8 in. OD probe:

1. Pressure gauge adaptor.

E. Furnish one 5-in. stem pocket testing thermometer:

1. 0 to 100oF for chilled water.

2. 50 to 300oF for hot water.

F. Peterson Engineering Co.'s "Pete's Plug" or equal.

2.5 DIFFERENTIAL PRESSURE INDICATORS

A. Construction

1. Diameter:  6 in.

2. Case:  die cast aluminum.

3. Ring:  elastomer.

4. Movement:  stainless steel bellows and torque tube; self draining.

5. Indicating movement:  jeweled rotary type with zero and range adjustment screws.

6. Scales:  uniform, calibrated in psi, range 0 to 25.

7. Accuracy:  1/2 of 1% full scale range.

8. Manifold:  stainless steel with carbon steel tubing.

9. Working Pressure:  500 psi.

10. ITT Barton Model 224 Differential pressure unit with Model 227 Indicator and Model 235 manifold.

2.6 MANOMETERS

A. Construction

1. U-tube type.  Straight pyrex tubes with bottom metal connecting base.

2. Mercury filled, scale:  30 in. vacuum.

3. Graduations:  tenths of in., external micrometer scale adjustment, zero check cock.

4. By-pass valves and connecting tubing, shutoff valve, and drain valve.

5. Housing; aluminum case, glass front.

6. Uehling Instrument Co. or equal.

2.7 STATIC PRESSURE GAGES

A. Dial Type:

1. [3-1/2 inch] [_____] diameter dial in metal case

2. diaphragm actuated

3. black figures on white background

4. front recalibration adjustment with tubing

5. static pressure tips

6. Model [__________] manufactured by [____________________.]

B. Manometer:

1. Inclined manometer

2. red liquid on white background with black figures

3. front recalibration adjustment with tubing

4. static pressure tips

5. Model [__________] manufactured by [____________________.]

2.8 STEAM FLOW METERS

A. Meter:

1. By-pass, turbine actuated, integrating type.

2. Dial:  direct reading.

3. Entirely self-contained and self-driven, without mercury or clocks.

4. Pressure compensation:

a. Pressure compensated self-contained, counter contractor operated only by pressure of live fluid.

b. Compensation continuous and automatic.

c. Accuracy:  plus or minus 2% over entire compensating range.

5. Readings guaranteed accurate within plus or minus 2% of actual steam flow over full extent of following range:

a. 1/7 of rated capacity.

b. Temporary overloads up to 150% of rated capacity.

6. Counter:

7. BIF Industries Model 402 or equal.

B. By-pass Assembly:

1. Meter, as specified above.

a. 2 in. flanged elbows.

2. Two 2 in. flanged elbows.

a. Cast iron or steel.

3. Main line orifice plate.

4. Orifice flanges.

5. Valves and fittings required for complete assembly.

2.9 STEAM PRESSURE AND FLOW RECORDING INSTRUMENTS

A. General:

1. Record:

a. Steam pressure in psig.

b.  Steam flow in pounds per hour.

2. Steam pressure - compensated.

3. Signal transmission:

a. Use when meter is greater than 25 ft. from recorder.

b. Pneumatic or electronic.

4. Complete with:  orifice plate, connecting tubing, correction charts, isolation valves and accessories.

B. Recorders:

1. Charts:

a. 12 in. diameter, 7 day, direct reading, motor driven.

b. Evenly divided graduations over entire range.

2. Pens, arranged to pass each other without interference.

3. Provide ink sufficient for 1 year of operation.

C. Flow measurement:

1. Calibrated accuracy plus or minus 1/4 of 1% of full scale span:  for steam flow measurements and integrators.

2. Flow orifices:

a. Type 316 stainless steel.

b. Permanent pressure loss:  maximum 2 psi.

c. Sized for flow as scheduled on drawings.

3. Flow integrators:  calibrated accuracy of plus or minus 1/4 of 1% of signals received.

D. Transmitters as required, complete with:

1. Measuring elements including:

a. Orifice flange with orifices:  type 316 stainless steel.

b. Straightening vanes, as required by manufacturer recommendations.

c. Manometer:  forged steel body, 100 psi working pressure, 316 stainless steel bellows, similar to Barton 199.

2. Constant level reservoirs with shutoff and equalizing valves.

3. Mercury-filled thermal system.

4. Separable socket thermometer with armored capillary tubing.

5. Bristol 1G500-14 or equal.

2.10 CONDENSATE FLOW METERS

A. Gravity Type:

1. Self-contained, volumetric construction.

2. Casing and internal parts:  copper and/or bronze.

3. Totalizer register:  direct reading weight of condensate.

4. Central Station Steam Co. Cadillac or equal.

B. Pressure Type:

1. Self-contained, volumetric construction.

2. Casing and internal parts:  disc and ball, carbon.  All other parts bronze.

3. Horizontal straight reading totalizer register reading in pounds of condensate.

4. Accuracy:  plus or minus 2% of actual flow rate over entire range.

5. Capable of measuring temporary overloads up to 150% of rated capacity.

6. American Water Controls, Inc. Niagara or equal.

2.11 LIQUID FLOW MEASURING INSTRUMENTS

A. Venturi flowmeters.

1. Coordinated system:

a. Venturis.

b. Portable dry-type master meter with 6 in. dial.

c. Complete with pressure taps, quick connect and bar stock needle valves.

2. Construction:

a. 1/2 in. through 2 in. bronze, threaded ends.

b. 2-1/2 in. through 8 in. cast steel, weld ends (flanged ends where noted).

c. 10 in. through 30 in. fabricated steel, weld ends (flanged ends where noted).

3. For minimum permanent pressure loss and maximum accuracy, Venturi length to be 1.6 times pipe size.

4. Venturis to include:  Vinyl laminated tag attached with chain to indicate:

a. Size.

b. Venturi location.

c. Flow rate.

d. Differential pressure reading.

5. Differential pressure ranges:

a. 10 to 40 in. on 0 to 50 in. master meter.

b. 15 to 80 in. on 0 to 100 in. master meter.

6. Venturi accuracy:

a. Uncalibrated:  plus or minus 1%.

b. Laboratory calibrated:  plus or minus 1/4 of 1%.

7. Minimum upstream straight pipe diameters 5; downstream, 2.

8. Permanent pressure drop 1% of 1 ft. head (maximum).

9. Barco or equal.

B. Annular self averaging flow meters:

1. Coordinated system:

a. Pitot insert

b. Portable dry-type master meter with 6 in. dial.

c. Complete with hoses, disconnect valves and carrying case.

2. Construction:

a. 1/2 in. through 2-1/2 in.:  Type 315 stainless steel or equal.

b. 3 through 5 in.:  Type 335 stainless steel or equal.

c. 6 and 8 in.:  Type 355 stainless steel or equal.

d. 10 in. and larger:  Type AND-75 stainless steel or equal.

3. Pitot insert to include metal tag and chain giving location, flow rate and differential pressure for meter reading.

4. Differential pressure range:

a. 10 to 40 in. on 0 to 50 in. master meter.

b. 15 to 50 in. on 0 to 100 in. master meter.

5. Pitot insert accuracy to be plus or minus 1% of actual flow and repeatability plus or minus 0.1% of actual value.

6. Minimum upstream and downstream straight pipe diameters shall be as per manufacturer's published recommendations.

a. If required straight pipe diameters are not available, straightening vanes shall be used.

7. Pressure and temperature rating to 275 psi at 400oF.

8. Hot tap pitot insert to be used where installation or removal of element while in service is required.

9. Annubar or equal.

C. Calibrated Balancing Valve:

1. Bronze body and plug.

2. Calibrated, with integral pointer.

3. Suitable for shut-off.

4. Connections for portable differential pressure meter.

5. Working pressure 125 psi at 250oF.

6. With preformed polyurethane insulation.

7. Bell and Gossett Model CB "Circuit Setter" or equal.

a. With R0-2 meter.

2.12 POSITIVE DISPLACEMENT METERS (LIQUID)

A. [AWWA C700,] [AWWA C701,] [AWWA C702,] positive displacement disc type suitable for fluid with hermetically sealed register, [remote reading to AWWA C706.]

B. Provide water meters with bronze case with cast iron [frost-proof, breakaway] bottom cap.

C. Where metering service downstream of utility company meter, meter provided shall be same manufacture as utility company meter.

D. Model [__________] manufactured by [____________________.]

2.13 LIQUID FLOW METERS

A. Annular element flow stations with meter set.

1. Measuring Station: Stainless steel nipple section or weld insert type, rated to 275 psig at 400 degrees F, with safety shut-off valves and quick coupling connections, and permanent metal tag indicating design flow rate, reading for design flow rate, metered fluid, line size, station or location number.  Accuracy of flow measuring elements shall be plus or minus 0.55 to minus 2.30 percent.

2. Portable Meter Set: Dry single diaphragm type pressure gage with 6 inch dial pointer, stainless steel wetted metal parts, variable pulsation damper, equalizing valve, two bleed valves, and master chart for direct conversion of meter readings to flow rate, mounted in rust-proof carrying case with two ten foot (3 m) long rubber test hoses with brass valves or quick connections for measuring stations.

B. Model [__________] manufactured by [____________________.]

2.14 PRESSURE GAGE TAPS

A. Gage Cock: Tee or lever handle, brass for maximum 150 psig, Model [__________] manufactured by [___________________.]

B. Needle Valve: [Brass] [Steel] [Stainless Steel] for maximum [_____] psig, Model [__________] manufactured by [___________________.]

C. Pulsation Damper: Pressure snubber, brass with 1/4 inch connections, Model [__________] manufactured by [____________________.]

D. Syphon: [Steel, Schedule 40,] [Brass,] [Iron,] [Stainless Steel,] [Bronze,] 1/4 inch angle or straight pattern, Model [__________] manufactured by [___________________.]

2.15 TEST PLUGS

A. Test Plug: 1/4 inch or 1/2 inch [brass] [stainless steel] fitting and cap for receiving 1/8 inch outside diameter pressure or temperature probe with [neoprene core for temperatures up to 200 degrees F [Nordel core for temperatures up to 350 degrees F] [Viton core for temperatures up to 400 degrees F], Model [__________] manufactured by [____________________.]

B. Test Kit: Carrying case, internally padded and fitted containing [one] [two] [2-1/2 inch] [3-1/2 inch] diameter pressure gages, [one] [two] gage adapters with 1/8 inch probes, two [one inch] [1-1/2 inch] dial thermometers, Model [__________] manufactured by [____________________.]

Part 3. EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Coil and conceal excess capillary on remote element instruments.

C. Provide instruments with scale ranges selected according to service with largest appropriate scale.

D. Install gages and meters in locations where they are easily read from normal operating level.

3.2 THERMOMETERS

A. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than 2-1/2 inch (60 mm) for installation of thermometer sockets.

B. Inlets and outlets of:

1. Bank of cooling coils.

a. In multiple coil arrangement add also at outlet of each coil.

2. Bank of heating coils.

a. In multiple coil arrangement add also at outlet of each coil.

3. Chiller.

4. Condenser.

5. Heat exchanger.

6. Boiler.

7. Cooling tower.

C. Install thermometers in air duct systems on flanges.

1. Each supply air zone

2. Outside air

3. Return air

4. Mixed air

D. Locate duct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or other devices causing air turbulence.

E. Chilled and heating water at exit of equipment rooms.

F. Headers to central equipment.

G. Return main for each circuit of hot water systems.

H. Absorption refrigeration:  condenser water line from condenser generator after by-pass.

I. Condensate cooler:  condensate discharge line.

J. Install thermometer sockets adjacent to controls system thermostat, transmitter, or sensor sockets.  Refer to Section [15---.]  [Where thermometers are provided on local panels, duct or pipe mounted thermometers are not required.]

K. As noted.

3.3 PRESSURE - TEMPERATURE TEST STATIONS

A. Provide at:

1. Inlets and outlets of:

a. Chillers.

b. Hot water boilers.

c. Heat exchangers.

2.  Adjacent to each bulb for:

a. Controllers.

b. Remote temperature indication.

c. Recording thermometers.

3. As indicated otherwise on drawings.

3.4 PRESSURE GAUGES

A. Install pressure gages with pulsation dampers.  Provide [gage cock] [needle valve] to isolate each gage.  [Provide syphon on gages in steam systems.]

B. Provide in water piping at:

1. Inlets and outlets of:

a. Chiller (condenser and evaporator).

b. Heat exchanger circuits.

c. Hot water boiler.

2. Pumps at:

a. Suction and discharge, between shutoff valves and pump.

b. Condenser water pump inlet:  compound type if subject to negative pressures.

3. At condenser water inlet to cooling tower.

4. At discharge of:

a. Condensate pump.

b. Boiler feed pump.

c. De-aerator feed (transfer) pump.

5. Expansion tanks.

6. Pressure tanks.

7. Standpipe, highest point.

8. Standpipe and sprinkler water supply connection.

9. Backflow preventers.

10. As indicated otherwise on drawings.

C. In steam piping at:

1. Inlet of:

a. Chiller (turbine, absorption).

b. Heat exchanger.

2.  Pressure reducing stations:

a. First stage inlet.

b. Each reducing valve outlet.

3. Exit of equipment rooms.

4. Main steam header in boiler room:  8 in. diameter.

5. Turbine drain tank:  compound type.

6. As noted.

D. Pete's Plug -- supply thermometer and gauge kits.

E. Valved outlets for pressure gauges:

1. In cooling and heating water supply and return for coil assemblies.

2. Equipment not listed to receive permanent thermometers or pressure gauge.

3. Supply 6 spare gauges for use at valved outlets.

4. As noted.

3.5 STATIC PRESSURE GAGES AND MANOMETERS

A. Install:

1. Built up filter banks

2. Unitary filter sections

3. Supply fan discharge

4. Building static

5. Where shown on drawings.

B. Scale-range: [inches] [0-1]

C. Supply and charge with mercury.

D. Supply spare charge of mercury.

3.6 STEAM PRESSURE AND FLOW METER INSTALLATION

A. Mount near respective refrigeration unit.

1. Submit for review.

B. Transmitters:  racked and supported.  Submit for review.

C. Recorders:  located where indicated on Drawings.

3.7 STEAM FLOWMETER

A. Provide pipe flanges for orifice.

B. Provide shut-off valves for by-pass assembly.

3.8 WATER FLOW METER

A. Install where shown on drawings.

B. Scale-Range:  [gpm] [-]

C. Minimum upstream and downstream straight pipe.

1. In pipe diameters per manufacturer's recommendations.

D. If required straight pipe lengths cannot be obtained, use straightening vanes per manufacturer's recommendations.

3.9 POSITIVE DISPLACEMENT METER

A. Install:

1. Install positive displacement meters with isolating valves on inlet and outlet[.] [to AWWA M6.] 

a. Condensate return

b. Domestic cold water

c. Expansion tank make-up

d. Cooling tower make-up

2. Scale-Range:  [gal] [-]

3. Provide full line size valved bypass with globe valve for liquid service meters.

3.10 PRESSURE GAGE TAP SCHEDULE

LOCATION







SCALE-RANGE

Control valves 1 inch & larger

 - inlets and outlets

Major coils - inlets and outlets

Heat exchangers - inlets and outlets

Chiller - inlets and outlets

Boilers - inlets and outlets

3.11 THERMOMETER SOCKET SCHEDULE

LOCATION







SCALE-RANGE

Control valves 1 inch & larger

 - inlets and outlets

Reheat coils - inlets and outlets

Cabinet heaters - inlets and outlets

Unit heaters - inlets and outlets

3.12 TEST PLUGS

A. Locate test plugs

1. Adjacent to thermometers and thermometer sockets.

2. Adjacent to pressure gages and pressure gage taps

3. Adjacent to control device sockets

4. As defined in Section 15---

5. Where indicated.
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