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OPERATION AND MAINTENANCE DATA
All operations and maintenance data shall comply with the submission and content requirements specified
under section GENERAL REQUIREMENTS.

DESIGN CRITERIA
The following utilities shall be measured at each building:

1. Chilled Water — An Energy Consumption Meter [consisting of a flow meter, two temperature
sensors, and a flow processor] shall be installed on all building main chilled water piping whether
it is connected to a separate building or piped directly to the central loop. An ultra -sonic flow
meter or a magnetic flow meter shall be used.

2. Heating Hot Water — An Energy Consumption Meter [consisting of a flow meter, two temperature
sensors, and a flow processor] shall be installed on all building main heating hot water piping
whether it is connected to a separate building or piped directly to the central loop. An ultra-sonic
flow meter or a magnetic flow meter shall be used.

3. ProcessHot or Chilled Water — An Energy Consumption Meter [consisting of a flow meter, two
temperature sensors, and a flow processor] shall be installed on all process hot or chilled water
piping. An ultra-sonic flow meter or a magnetic flow meter shall be used.

4. Steam — All buildings that purchase steam from Northwestern University, or are research facilities
with a steam turndown ratio less than 15:1, shall have a direct measurement of steam. Steam
flow shall be measured using a differential pressure flow meter. Condensate meters shall also be
provided in these buildings.

All buildings where steam is not directly measured shall have condensate metered to determine
the steam usage.

Steam flow meters shall measure volumetric flow. The flow processor shall input the volumetric
flow rate, and utilize internal steam tables and a static steam pressure sensor to determine the
mass flow rate of the steam. The flow processor shall assume that the steam is saturated.

Condensate shall be measured using a positive displacemat for pipe sizes less than 1", and
vortex shedding flow meter for pipe sizes 1” and greater. Flow Switches shall be installed on all
condensate receiver drain pipes. Provide a valved (removable/lockable handle) meter bypass
and a bleed-off drain for pip e sizes greater than 1"

5. Domestic water — A positive displacement flow meter shall be installed on all domestic water
supplies into a building. Irrigation , process, equipment cooling water, etc., shall be separately
metered and subtraction used to determine the building water usage.

Direct readings of these utilities are preferred. Where multiple buildings are piped to a common utility
source and piping does not allow for this method, total usage shall be measured and subtraction shall be
used for the remaining building usage.

Flow meters used to measure Energy Consumption or Mass Flow require a flow processor to input the
flow meter and temperature (CHW or HW) or pressure sensors (steam), calculate the Energy
Consumption or Mass Flow, and send a pulseoutput signal to the BAS that represents the results of this
calculation. Spare flow processor analog outputs shall be used to output real-time flow rate, steam
pressure, return water temperature, and supply water temperature, in that order of preference. The
Northwestern FMO Instrumentation Specialist shall define the ranges of these output(s) for proper scaling
of the 4-20mA signal.
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PART2 - PRODUCTS

See execution section of this specification for installation services required by the equipment provider.

ULTRASONIC FLOW METERS

Technology:
Pipe size:
Fluid type:

Factory Tested Accuracy:

Field Accuracy:
Repeatability:
Response time:
Velocities:

Maximum Fluid Temp:
Input Power:

Output Signal:
Transducers:

Other:

Manufacturer:

Northwestern University
Revision 17

Transit Time

2" to 100"

Liquid

+0.5%

+2.0%

+0.15%

0.3 to 30 seconds

-40 to 40 ft/sec

250 ¢r

120 VAC

Frequency output
Stainless steel clamps
NEMA 6 rated housings
No moving parts

Field programmable

EMCO SoneTrak Transit Time, Fuji Time Delta-C, or approved equal.

23 0519-3

May 12, 2014






Northwestern University 2305 19-5 May 12, 2014
Revision 17






OCO~NOUIRAWNE

WIRING AND ELECTRICAL

Equipment and devices shall comply with applicable standards of NEMA and shall be UL listed. All work
shall comply with the National Electrical Code, and NFPA. Inspections of the installation by the
Northwestern FMO Chief Electrician will be required at 50% and 95% completion, in addition to the
review of the as-built documentation noted above.

All wiring and cables shall be in rigid conduit, except the last 3 6” at a flow processor or flow meter can be
seal tight with plastic inserts. Minimum %" conduit. ~ All conduit shall have 35% fill or less. Suspending
conduit from mechanical devices and hangers is forbidden. No conduits shall be hung from the bottom of
unistrut. All fittings shall be throated steel compression. All fire -rated wall and floor penetrations shall
utilize stop fittings and appropriately rated sealers.

All 120 VAC power sources shall be from a single source, and only used for meters. Install new breakers
in the panel box as required. Label the breaker on the panelboard directory. _Directories shall be dated
and type written, not hand printed.

In an existing building, a BAS panel circuit can be used for meters, as long as it is less than 70% lo aded
with the meters installed on that circuit.

Power wiring between the breaker panel and the flow processor shall be stranded 12 AWG with a 10
AWG neutral. All conduit shall be provided with a grounding wire. _ Provide an inline DIN mounted fuse in
the flow processor, with appropriately sized fuse, and 16 AWG wiring between this fuse and the end
device power terminals, as permissible by the size of the terminals on the end device.

All low voltage wiring shall be 3-conductor 18 AWG, twisted and shielded, and run in a separate, Blue
conduit, not together with the 120 VAC. Wiring between the flow processor and the DDC panels shall be
18 AWG, twisted and shielded Provide a 5ft whip in the DDC panel for final termination. The as-built
documentation shall clearly identify whether this wiring is Class 1 or Class 2 in detail.
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1 ALL FLOW METERS:
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1 DIFFERENTIAL PRESSUR E FLOW METERS
Provide
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Figure 2: 3-Valve Manifold Diagram

MAGNETIC FLOW METERS
Reserved for future detailed installation notes in addition to manufacturers installation instructions.

POSITIVE DISPLACEMEN T METERS
Condensate piping shall be Schedule 80 black steel. Install unions on either side of the meter. Do not
insulate unions, strainers, condensate meter body, or check valves.

ENERGY CONSUMPTION METERS

Provide wiring and conduit between the flow meter, temperature sensors, and the flow processor.
Validate the inputs to the flow processor are accurate, and the calculations performed are accurate per
the requirements identified in the Startup and Calibration portion of this specification.

Figure 3: Energy Consumption Flow Meter Schematic
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