SECTION 15150 – METERING AND INSTRUMENTATION


PART 1 – GENERAL

1.1 RELATED SECTIONS:

Refer to Section 15950 for requirements related to steam metering and chilled water metering.

1.2 SCOPE OF SECTION:

This section contains the requirements relating to metering and instrumentation.  

PART 2 - METERING

2.1 GENERAL:
A. University Policy: It is the policy of the University that all utilities shall be metered.  Utilities include electricity, potable (domestic) water, chilled water, steam, gas, and irrigation (when irrigation is connected to potable water).  All new buildings and renovations shall include installation of permanent metering of all utilities.  The metering shall be connected to Central EMS and shall provide a local display.  

B. Temporary Utilities: All utilities consumed during construction shall be metered. The Contractor shall be billed for consumption, unless specifically stated otherwise in writing.  No utilities shall be consumed by any contractor unless specifically permitted in writing by Facilities Services.  Where metering cannot be installed, utilities shall be charged to the contractor based on a square footage calculation by Facilities Administration.  

C. Meter Installations: All meter installations shall meet the requirements of the manufacturer. 

2.2 POTABLE WATER METERING: 

On East Campus, potable water metering shall be provided and installed by GUC.  On West Campus, potable water metering shall be installed inside the building and shall meet GUC metering standards. 

2.3 IRRIGATION SYSTEM METERING:  

On East Campus, irrigation system metering shall be provided and installed separate from the building by GUC.



2.4 CHILLED WATER AND VENTURI FLOW METERING:

A. Chilled Water:  Special requirements for the metering of chilled water are as follows:

1. Where chilled water is supplied from a central plant, provide the following metering.

a. Provide taps, piping, cocks and gauges to measure chilled water supply and return gauge pressure where the headers enter the building.

b. Provide wells and thermometers to measure chilled water supply and return temperature where the headers enter the Building.

2. Refer to Section 15950 under the "Building Chilled Water Decoupler System" subparagraph for additional requirements relating to chilled water metering.

B. Venturi Flow Meters:

1. Meter Tags: Meters should be permanently tagged using a brass disk and chain.  

2. Meter Data: The data for each meter shall be clearly recorded on the as-built prints.

3. Description:  venturi differential pressure design flow element fitting made for installation in piping.

4. Construction:  Bronze, brass, or factory primed steel with brass fittings and attached tag with flow conversion data.  Include ends threaded for 2” and smaller elements and flanged or welded for 2 ½” and larger elements.

5. Pressure rating:  250 psig

6. Temperature rating:  250 deg. F

C. Magnetic Flow Meter: Consult with Project Manager regarding the feasibility of using a magnetic flow meter to measure chilled water consumption.  When required to be provided, the magnetic flow meter shall conform to the following:
1. Shall use Faraday’s “law of electromagnetic induction” to measure chilled water volumetric flow rate.

2. Flow meter shall have no moving parts.

3. Meter shall be able to monitor liquid between 0 degrees F to 150 degrees F.

4. Shall be rated for minimum of 150 PSIG.

5. Shall display flow on transmitter in GPM.

6. Shall be obstructionless flow sensor (full bore mag).  Chilled water flow meter for 6” pipes and up can be an insertion type magnetic flow meter such as Heinrichs PIT 520/573 or equal if manufacturers’ required clearances are available.

7. Output signal should be 4 to 20 milliamps.

8. Accuracy shall be +/- 1% of measured flow.

9. Approved models ADMAG by Johnson-Yokogawa or equal.

D. TEMPERATURE TRANSMITTER: When required to be provided, temperature transmitters shall conform to the following:

1. Meter temperature sensors shall be able to monitor liquids between 0 F to 150 F.

2. Accuracy shall be +/- 0.05% of reading.

3. Performs accurately in ambient temperature from –20 degrees F to 140 degrees F.

4. Temperature sensor shall be 100 OHM platinum RTD standard DIN 43760-19080 specification.

5. Output from, temperature transmitter shall be 4 to 20 milliamps.

6. Accutech Model AI-1000 or equal.

7. A pressure/temperature test port (“Pete’s Plug”) shall be installed adjacent to each temperature transmitter, to allow for calibration.

E. BTU TOTALIZING METER: When required to be provided, BTU totalizing meters shall conform to the following:

1. Shall have non-resettable mechanical register that is calibrated in K-ton hours.

2. Microprocessor-based electronics must operate accurately from 0 degrees F to 140 degrees F.

3. Display shall include GPM, supply and return temperature and K-duration.

4. Units installed in building that are on the campus EMCS Network shall be connected to the EMCS. 

2.5 STEAM AND CONDENSATE METERING:  


Special requirements for the metering of steam and condensate are as follows:

A. Steam Metering: Refer to Section 15950 under the "Steam Measurement and Totalization" subparagraph for the requirements relating to steam metering.

B. Condensate Metering:

1. A condensate meter can be used if a steam vortex meter cannot be installed.  This must be authorized by Project Manager.

2. Types of Meters: Use disc-type for service sizes from 5/8" through 2"; turbine-type for sizes greater than 2".

3. Register:  Register shall read in "gallons".  

4. Meter:  Meter shall be rated to 250(F.

5. Acceptable Manufacturers: Badger; Hersey.

2.6 ELECTRICAL METERING:



Refer to Division 16 – Electrical for electrical metering requirements.

2.7 THERMOMETERS:


Range shall be appropriate for use.  Face shall be as large as practical.  

A. Liquid-in-glass Thermometers:
1. Description:  ASTM E 1, liquid-in-glass thermometer

2. Case:  Die cast and aluminum finished in baked epoxy enamel, glass front, spring secured, 9” long

3. Adjustable joint: finished to match case, 180 deg. Adjustment in vertical plane, 360 deg. Adjustment in the horizontal plane, with locking device.

4. Tube:  Red reading, organic liquid filled instead of mercury filled, with magnifying lens.

5. Scale:  satin faced non-reflective aluminum with permanently etched markings

6. Stem:  copper plated, steel, aluminum, or brass for a separable socket of length to suit installation.

B. Thermometer Wells:

1. Description:  Brass or Stainless steel thermometer well

2. Pressure Rating:  not less than piping system design pressure

3. Stem Length:  to extend 2” into fluid; to extend to center of pipe

4. Extension for insulated piping:  2” nominal but not less than thickness of insulation

5. Threaded Cap Nut:  with chain permanently fastened to well and cap

6. Thermal paste shall be used. 

2.8 Pressure Gauges:

All pressure gauges, on all seam and water system, to be 3-1/2” or 4” dial, ASME B40.1, Grade A – 1% accuracy, glycerin filled, all stainless steel construction, bottom ¼” stem mount.  Operating pressure to be between 25-60% of gauge range.  Provide brass or stainless steel siphons on steam services.  On steam/condensate systems, isolation valve for pressure gauge to be gate type. On water systems, isolation valve for pressure gauges to be ball type.  Provide valve stem extensions as necessary to clear insulation of pipe. Gauges must be installed where they are easily visible from floor level. 

2.9 Test Plugs:
A. Description:  Nickel plated brass body test plug in ½” fitting

B. Body:  Length as required to extend beyond insulation 

C. Pressure Rating:  500 psig minimum

D. Core Inserts:  2 self sealing valve types, suitable for inserting a 1/8” outside diameter probe from a dial thermometer or pressure gauge

E. Core Material:  According to the following for fluid and temperature range:


Air and Water: minus 30 deg. to 275 deg., EPDM rubber

F. Test Plug Cap:  Gasketed and threaded cap, with retention chain

G. Test Kit:  Provide test kit consisting of 1 pressure gauge and gauge adapter with probe, 2 dial thermometers, and carrying case

H. Pressure Gauge and Thermometer Ranges:  approximately 2 times operating conditions

2.10 Wafer Orifice Flow Elements:
A. Description:  Wafer orifice differential pressure design, orifice insert flow element made for installation between pipe flanges

B. Construction:  Cast iron body, brass valves with integral check valves and caps, and calibrated nameplate

C. Pressure Rating: 300 psig

D. Temperature Rating:  250 deg. F

2.11 Venturi Flow Elements:
A. Description:  venturi differential pressure design flow element fitting made for installation in piping

B. Construction:  Bronze, brass, or factory primed steel, with brass fittings and attached tag with flow conversion data. 

C. Include ends threaded for 2” and smaller elements and flanged for 2 ½” and larger elements.

D. Pressure Rating:  250 psig

E. Temperature Rating:  250 deg. F

END OF SECTION
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