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Part 1 General

1.1 RELATED DOCUMENTS
.1 Sustainability Management System – Public Interface (Section 27 54 01)
1.2 SUMMARY
.1 This Section describes various sensors and meters to be installed in the building and connected to the building automation system (BAS) for purposes of tracking several parameters of the building’s overall environmental performance. These parameters include electricity use, electricity production, water use, water saved as a result of rainwater/storm water capture, etc.

1.3 DEFINITIONS
.1 Building Automation System (BAS):   The hardware and software that automatically controls / monitors of one or more major building system functions required in a facility, such as heating, ventilating, and air conditioning (HVAC) systems.

.2 Real Time: Data points recorded every 60 seconds or at an interval as close to 60 seconds as possible if not allowed by the building automation system.

.3 Systems Integration: The bringing together of components of several systems containing interacting components to achieve indicated functional operation of combined systems.

.4 Accumulator Point: A data point within the BAS stored digitally as a positive integer that increments over time in proportion to the flow of electrical energy, water, or other resource through the building. Accumulator Points count up to at least 99,999 before “turning over” and starting again from zero.

.5 Analog Value: A datapoint within the BAS that comes from a sensor with an analog output, such as 4-20mA, 0-5VDC, or similar. This includes temperature sensors, humidity sensors, etc.

1.4 SERVICE CONDITIONS

.1 Environmental Service Conditions: Systems, equipment, and components shall be capable of operating continuously in the following conditions without mechanical or electrical damage or degradation of operating capability:

.1 Ambient Temperature Range: 50 deg F to 100 deg F.

.2 Relative Humidity: 10 to 75 percent, non-condensing.

.2 Electrical Service Conditions: Equipment shall operate continuously in the following conditions without damage or degradation of operating capability:

.1 Voltage Range for Equipment with a Nominal Rating of 120-V AC: 88 to 132 V.

.2 Voltage Range for Equipment with a Nominal Rating of 24-V DC: 22 to 85 V.

.3 Frequency Range for Equipment with a Nominal Frequency Rating of 60 Hz: 45 to 63 Hz.

1.5 COORDINATION

.1 Coordinate Work of this Section with that of Sections specifying systems and components required to be integrated with the BAS.

.1 Provide integrated interconnections of compatible components.

.2 Match components and interconnections for optimum performance of indicated functions.

Part 2 PRODUCTS

2.1 FUNCTIONAL DESCRIPTION OF INTERFACE MONITORING HARDWARD

.1 Sensors

.1 Sensors/meters that provide information on the following environmental performance features of the building:

.1 Electricity Consumption (whole building)
.2 Total Water Use (whole building)
.3 Domestic Hot Water Use

.4 Natural gas/fuel oil use
.5 Lighting Distribution System

.6 High performance transformers

.7 HVAC
.2 Electricity Consumption Meter

.1 Accuracy

.1 Real Power and Energy:
+/-0.5% typical

.2 Compute the following per Phase:

.1 Energy: kWh, kVAh

.3 Communication

.1 Connectivity

.1 Web Enabled/Integrated Web Server

.2 Ethernet 10/100 BaseT

.2 Protocols

.1 HTTP

.2 ModBusTCP

.4 User Interfaces

.1 User access over an IP network by use of only a standard web browser to view (the use of custom PC installed software is not acceptable):

.1 Real time data including all measured and computed system parameters

.5 Electrical Connections

.1 Units shall be directly powered from the port being measured without the need for a separate low voltage power feed.

.2 Units shall have fused terminals for the voltage sensing connection permitting safe disconnection.

.6 BAS Configuration

.1 Configured as an Accumulator Point within the BAS.
.3 Domestic Water Use Meter

.1 Type

.1 Compound meter integrating both a high-flow meter and a low-flow meter for increased accuracy.

.2 Compound meter shall suit 4-inch main pipe from water utility as indicated.
.3 Pulse output.

.2 Placement

.1 This meter shall be located such that it measures all potable water from the local utility used in the building.

.3 Accuracy:
+/-2%

.4 Temperature Tolerances

.1 40ºF to 110ºF

.5 Output

.1 High-flow meter: Pulse output with no more than 10 gallons per pulse

.2 Low-flow meter: Pulse output with no more than 1 gallon per pulse

.6 Interface to BAS

.1 Shielded cabling must be used.

.2 Wiring distance between meter and BAS input device shall be minimized as much as possible to maintain signal quality.

.3 Wire shall be 24AWG or larger.

.7 BAS Configuration

.1 Configured as an Accumulator Point within the BAS.

.4 Domestic Hot Water Use Meter(s)

.1 Type

.1 Impeller or turbine meter(s) with pulse output.

.2 Placement

.1 This meter(s) shall be located on the cold side of the hot water tank(s), with one meter per tank.

.3 Accuracy:
+/-2%

.4 Temperature Tolerances

.1 40ºF to 110ºF

.5 Output

.1 Pulse output with no more than 1 gallon per pulse

.6 Interface to BAS

.1 Shielded cabling must be used.

.2 Wiring distance between meter and BAS input device shall be minimized as much as possible to maintain signal quality.

.7 Wire shall be 24AWG or larger.
.8 BAS Configuration

.1 Configured as an Accumulator Point within the BAS.
.5 Natural gas/fuel oil meter (where applicable).

.1 Type

.1 Flow meter with pulse output.

.2 Placement

.1 One (1) meter shall be located such that it measures the flow of natural gas used strictly in boilers for heating the building, and not supplementary uses such as for domestic hot water or kitchen uses.

.3 Output

.1 Pulse output with no more than 10 cubic feet of natural gas per pulse.

.4 Interface to BAS

.1 Shielded cabling must be used.

.2 Wiring distance between meter and BAS input device shall be minimized as much as possible to maintain signal quality.
.3 Wire shall be 24AWG or larger.

.5 BAS Configuration

.1 Configured as an Accumulator Point within the BAS.
Part 3 EXECUTION

3.1 INSTALLATION

.1 Connect sensors and meters to building automation system in appropriate manner.

.2 Installing contractor shall verify field location of sensors and meters with owner and Engineer, and coordinate installation with the work of all involved trades.

3.2 FIELD QUALITY CONTROL

.1 Installing contractor shall inspect Monitoring System components for defects and physical damage, labeling of testing laboratory, and nameplate compliance with the Contract Documents. 
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