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SECTION 230900
DIRECT DIGITAL CONTROL SYSTEM FOR HVAC
** NOTE TO SPECIFIER **  The Article below is only needed for projects where Smoke Control is integrated with the Building Automation and Control System. Delete for all other projects.

SMOKE CONTROL BUILDING CONTROLLER (VGC-S)
General Requirements:
BACnet Conformance:  Approved by BTL as meeting BACnet Building Controller (B-BC) profile requirements as defined by BTL Revision 15.
Refer to ANSI/ASHREA 135, for a complete list of the services that must be directly supported to provide for the profile listed above. 
Proprietary services, if used, shall be documented and provided as part of submittal data. Tools shall be provided for working with proprietary information.
Scalable:  Number of trunks and protocols selectable to fit project requirements 
Capable of panel-mounting on DIN rail and/or via mounting screws. 
Global control strategies based on information from any objects in system, regardless if object is directly monitored by building controller module or by another controller.
Shall support connection to a Firefighters Smoke Control Station as described in Part 2 below.
Software implementing DDC strategies shall be completely flexible and user definable. 
Software Programming Tools: Shall be provided as part of project software. Factory pre-programmed global strategies not modifiable by field personnel are not acceptable. Changing global strategies via firmware changes is also unacceptable. 
Programming:  Object-oriented control function blocks and support DDC functions. Flowcharts:  Generated and automatically downloaded to controller. Programming tool to be resident on workstation. This same tool shall be used for all controllers.
Graphically view inputs and outputs of each program block in real-time as program is executing. Function may be performed using operator's workstation or field computer.
Controller: 2000 Analog Values and 2000 Binary Values.
Controller IP configuration:  Via field computer.
Dual Core Arm Cortex-A9 @ 800MHz and Arm Cortex-M4 @ 227 MHz
Execute control algorithms and automated control functions with 64-bit processor.
Minimum of 1 GB RAM – all data backed up in nonvolatile flash memory. 
Building Controller shall be provided with three on-board EIA-485 ports capable of supporting BACnet MS/TP; and one on-board EIA-485/422 capable of supporting Modbus RTU dedicated connection for the Firefighters Smoke Control Station
Building Controller shall be provided with two independently configurable Ethernet Network Interfaces. The primary network interface shall provide connections via an on-board two-port ethernet switch that  is capable of supporting Ethernet speeds of 10Mbps and 100Mbps. The secondary network interface shall provide connection via a single ethernet port that is capable of supporting Ethernet speeds of 10Mbps, 100Mbps, and 1000Mbps. All Ethernet ports shall support the following protocols at a minimum: BACnet/IPv4, BACnet/IPv6, DHCPv4, SLAAC, DNS, and OSPFv3.
Schedules:
Smoke Control Building Controller shall support normal seven-day scheduling, holiday scheduling and event scheduling.
Smoke Control Building Controller shall support a minimum of 192 BACnet Schedule Objects and 192 BACnet Calendar Objects.
Scheduling shall support Optimum Start Algorithm as defined herein.
All Schedule Objects shall be individually configurable to write on a change of state or on a defined interval of 300 seconds minimum to 900 seconds maximum.
Logging Capabilities:
Smoke Control Building Controller shall support a minimum of 800 trendlogs. Any object in the system (real or calculated) may be logged. Trendlogs shall be individually configurable for interval time sampling or change of state sampling (binary objects) or change of value sampling (analog objects). Sample time interval shall be adjustable at the operator's workstation.
Smoke Control Building Controller shall support a minimum of 800 COV subscriptions, excluding analog objects with no COV_Increment property. 
Viewed logs on-site or off-site using WAN or remote communication.
Periodically upload trended data to operator's workstation for archiving. Archived data available for use in spreadsheet or database programs.
Alarm Generation:  
Smoke Control Building Controller shall support a minimum of 800 alarm setups stored as BACnet event enrollment objects, with system destination and actions individually configurable.
Smoke Control Building Controller shall support alarm setups for any object change of value or state, includes analog and binary object state changes, and controller communication failures.
Provide alarm log for alarm viewing. Log may be viewed on-site at operator's terminal or off-site using remote communications.
BACnet MS/TP:
BACnet MS/TP LAN must be software-configurable from 9.6 to 115.2 Kbps
Each BACnet MS/TP LAN shall support 64 BACnet devices at a minimum.
Proprietary object types, if used in the system, shall be thoroughly documented and provided as part of the submittal data. Necessary tools shall be supplied for working with proprietary information.
BACnet IP and BACnet Ethernet:
The Building Controller shall, at a minimum, comply with Annex J of the BACnet specification for IP connections. This device shall use Ethernet to connect to the IP internetwork, while using the same Ethernet LAN for non-IP communications to other BACnet devices on the local area network (LAN). 
The Building Controller shall be capable of being configured to communicate using the following BACnet communication protocols simultaneously:
BACnet/Ethernet.
BACnet/IPv4.
BACnet/IPv6.
Must support interoperability on WANs and campus area networks (CANs), and function as a BACnet Broadcast Management Device (BBMD). 
Each controller shall support at a minimum 128 BBMD entries.
Proprietary object types, if used in the system, shall be thoroughly documented and provided as part of the submittal data. Necessary tools shall be supplied for working with proprietary information.
Modbus Protocol Support:
Controller shall support reading from and writing to Serial Connections (RTU or ASCI over either EIA-485 or EIA-232).
Shall be capable of mapping Modbus register coil data to BACnet AV and BV object types.
Support a minimum of 1400 Mapped Modbus points.
Modbus over EIA-485 shall be software-configurable from 9.6 to 115.2 Kbps
Power Supply:
Input for power:  Accept between 19-29 VAC, 50-60 Hz @ 27VA
Controller:  Shall be in compliance with the following certifications and conformance
Listed with Underwriters Laboratory for Energy Management Equipment (PAZX) under the UL Standard for Safety 60730-1; listing includes both U.S. and Canadian (CSA/cUL) certification
UL864 UUKL listing for fire test, heat and visible smoke release for discrete products installed in air-handling spaces
EMC – EMC Directive 2014/30/EU – Electromagnetic compatibility
RoHS – Restriction of the use of certain hazardous substances (RoHS 1 + RoHS 2) Amended by Directive (EU) 2015/863 (RoHS 3)
FCC – FCC Part 15, Subpart B. IC – ICES-003 Issue 6
BTL – BTL certification as a BACnet Building Controller (B-BC) Rev 18
Controller:  Operate in the following environmental conditions.
Temperature:  32 to 122 degrees F (0 to 50 degrees C).
Relative Humidity:  5 to 95 percent, non-condensing.
SMOKE CONTROL APPLICATION CONTROLLERS (VLC-E-S and VAV-E-S)
General Requirements:
One native BACnet application controller (B-ASC) for each piece of unitary mechanical equipment that adequately covers objects listed in object list for unit. 
Interface to building controller through MS/TP LAN using BACnet protocol. No gateways to be used. Controllers to include input, output and self-contained logic program as needed for complete control of unit.
Microprocessor-based, multi-tasking, real-time digital control processor. Each controller shall operate as a stand-alone controller capable of performing its specified control responsibilities independently of other controllers in the network. 
Sufficient memory to support system setpoints, proportional bands, control algorithms, and other programmable parameters shall be stored such that a power failure of any duration does not necessitate any reprogramming. Each application controller shall return to normal operation upon restoration of power.
Setpoint and input/output point data shall be accessible through any operator workstation, web browser and building controllers.
Ability to download and upload configuration data via the operator workstation.
One copy of any programming tool required to configure or program the controllers shall be provided to the Owner along with appropriate documentation.
Include 16-bit universal inputs auto-selectable between 3K and 10K thermistors, 0-5 VDC 0-10 VDC, 0-20 mA, dry contact, and pulse inputs. A minimum of 3 pulse inputs shall be provided. Any input on controller may be either analog or binary (digital). Controller shall also include support and modifiable programming for interface to intelligent room sensor. Pulse input shall measure a maximum frequency of 100 Hz, with a minimum duty cycle timing of 5 mS on and 5mS off. Signal selection for universal inputs shall not require on-board jumpers or DIP. 
Include binary outputs and/or analog outputs as needed for the application. Binary outputs shall be integral to the controller and rated 24 VAC @ 50/60 Hz, 500 mA continuous and 800 mA (AC rms) for 60 milliseconds. Analog outputs shall be 16-bit universal outputs auto-selectable 0-10 VDC @ 10mA maximum (1k ohm minimum) or  0-20mA @ 550 ohms maximum. 
Ambient Space Rating :  0 to 158 degrees F and 5 to 95 percent RH.
Include support for intelligent room sensor. Display on room sensor to be programmable at controller and include an operating and field service mode. Button functions and display data to be programmable to show specific controller data in each mode based on which button is pressed on the sensor. See sequence of operation for specific display requirements at intelligent room sensor.
BACnet Conformance:
As a minimum, support MS/TP BACnet LAN types. They shall communicate directly using this BACnet LAN at 9.6, 19.2, 38.4, 76.8, and 115.2Kbps, as a native BACnet device. Application controllers shall be approved by the BTL as meeting the BACnet Application Specific Controller requirements and support BACnet services necessary to provide the following BACnet BIBBs:
Data Sharing - DS-RP-B, DS-RPM-B, DS-WP-B, DS-WPM-B.
Device and Network Management - DM-DDB-B, DM-DOB-B, DM-DCC-B, DM-TS-B, DM-RD-B.
Refer to ANSI/ASHRAE Standard 135, for a complete list of the services that must be directly supported to provide each of the functional groups listed above. Proprietary services, if used in the system, shall be thoroughly documented and provided as part of the submittal data. 
Standard BACnet object types supported shall include, as a minimum, Analog Input, Analog Output, Analog Value, Binary Input, Binary Output, Binary Value, Device, File, and Program Object Types. Proprietary object types, if used in the system, shall be thoroughly documented and provided as part of the submittal data. Necessary tools shall be supplied for working with proprietary information. 
Controller to be in compliance with the Following:
Listed Underwriters Laboratory for Smoke Control Systems under UL864/UUKL Edition 10
UL 916 for open energy management.
FCC Part 15 Subpart J, Class A.
EMC Directive 89/336/EEC.
Controller to operate in the following environmental conditions:
Minus 32 to 120 degrees F (0 to 49 degrees C) 
Relative Humidity:  5 to 85 percent non-condensing.
Custom Programs:  Standalone application controllers for, but not limited to, the following application types:  Custom Air Handling Units, Boiler Plant and Chiller Plant.
Application Specific Controllers:
Support, but not limited to, the following system types to address specific applications:  Rooftop Air Handlers, VAV terminal units and Fan Coil Units.
Application Specific Descriptions:
VAV/CAV Unit Application Controllers:
One native BACnet application controller for each VAV box covers objects listed in object list for unit. Interface with building controller via MS/TP LAN using BACnet protocol. Do not use gateways. Include on board CFM flow sensor, inputs, outputs and programmable, self-contained logic program as needed for control of units.
Support, but not be limited to, control of the following configurations of VAV boxes to address current requirements described in Execution portion of specification, the operational sequences described in Division 23, and for future expansion:
Single duct, cooling only with or without reheat.
Dual duct.
Fan powered (series or parallel).
Support the following types of inputs and outputs:
Variable Air Volume control outputs.
Reheat control outputs.
Air Flow Inputs (maybe calculated from velocity inputs).
Space temperature inputs.
Analog space temperature setpoint.
Binary unoccupied override inputs.
Operation modes supported by VAV Terminal Unit Controllers:
Daily/Weekly schedules.
Occupancy mode.
Unoccupied mode.
Temporary override mode.
Fan Coil Unit Controls:
Support, but limited to operational sequences described in Division 23.
Support the following input and output types:
Modulated heating and cooling control outputs.
Space temperature inputs.
Analog space temperature setpoint adjustment inputs.
Binary unoccupied override inputs.
Modes of operation supported by Fan Coil Unit Controllers:
Daily/weekly schedules.
Occupancy mode.
Unoccupied mode.
Temporary override mode.



Firefighter’s Smoke Control Station
[bookmark: _Hlk25302975]The BMS contractor shall furnish, install, and wire the smoke purge panel which shall be located adjacent to the Fire Command Station. The smoke purge fans, and smoke purge fire/smoke dampers shall be controlled and monitored through the BMS smoke purge panel. 
Purge panel shall provide firefighter control and monitoring of the building's smoke purge system in compliance with the National Fire Protection Association's Smoke Control Systems document - NFPA 92A. The Smoke Control Panels shall be UL listed as a Firefighter's Smoke Control Station.
The smoke purge panel shall be provided with a Fireman's 2642 key switch and labeled "For Fire Department Use Only". The panel will not be operational until the key switch is activated. The smoke purge panel, once activated via the key switch, will provide for manual re-starting of the fans required for smoke purge and control of the purge fire/smoke dampers. The smoke purge panel shall include individual command switches and indicating lights on a custom-building graphic panel for each fan and group of dampers controlled.
All commands initiated at the fire/command station shall be transmitted from the smoke purge panel to the BMS via a hardwired or serial interface. The smoke purge panel shall be provided with a dedicated primary DDC controller. 
The panel's custom graphics will consist of a building HVAC distribution riser diagram or other layouts as may be required to graphically depict the smoke purge systems.
Smoke Purge Panel
General:
This specification defines the basic construction and components for a Firefighter’s Override Control Panel.  The control panel shall be a graphic display with switches and LED indicators.  The control panel shall be mounted on a surface mounted enclosure. 
Construction:  
The control panel shall be constructed with a .125-inch aluminum substrate and a 7-mil polyester film overlay.  The polyester film overlay shall be protected by a non-glare textured coating, which is non-yellowing, durable, and scratch resistant.  LEDs, resistors, diodes, etc. shall be mounted on printed circuit boards (PCBs).  All wiring to the PCBs shall be made on solder type terminal turrets.  All switches shall be securely mounted to the panel. 
Graphic - Graphic Colors:
The film overlay shall be a graphic as shown in the architect’s plan with black lines and legends, and colored background areas.  The graphic shall be made of 7-mil photographic film, having all accent colors applied to the backside of the film.  Important areas such as elevator shafts, stairwells, and main air ducts shall be highlighted for easy identification.  The panel supplier shall furnish a color chart with a minimum of 22 accent colors for architect selection. 
Graphic Surface: 
The working surface (polyester film) shall be bonded to the aluminum substrate with an adhesive that has been proven not to delaminate in similar applications.  The adhesive shall achieve 100% bonding without any creases, bumps, or blemishes in the working surface (face) of the graphic.  The working surface (face) of the graphic.  The working surface of the graphic shall be textured and non-glare.  Translucent areas shall be made in the overlay for backlighted indicators.  LEDs shall not protrude through the polyester film overlay.  Backlit areas shall be subdued until the LED is illuminated.  The illumination of any indicator shall be clearly visible from any viewing angle in front of the working surface of the graphic. 
Substrate: 
The aluminum substrate shall have holes for LEDs and switches.  The substrate shall have holes drilled and tapped for mounting the printed circuit boards.  The aluminum substrate shall have a clear irradiated finish to prevent oxidation.
Indicators: 
The indicators shall be high intensity LEDs, T-1 ¾ in size, and rated for normal operation at a current of 20 mA.  The LEDs shall have an operating life of a minimum of 170,000 hours of continuous or pulsed operation.  The LED lens body shall be constructed of high impact plastic.  All LEDs shall be mounted on .062” printed circuit boards constructed of epoxy glass material, NEMA Type FR-4, Grade 10.  Resistors and diodes for current limiting and LED test shall also be mounted on the printed circuit boards.  Solder type pressed in turrets shall be provided for electrical connections to the LEDs.  All field wiring shall terminate on modular screw clamp type terminals or connectors located in the rear of the enclosure. 
Switches: 
Rotary switches shall be used for specific panel operations unless other switch types are specified.  A key switch shall be used for panel enable operation when specified.  Switches shall be rated for the load served.  A momentary pushbutton shall be provided for simultaneous testing of all LEDs.  All switch wiring shall be terminated on modular screw clamp type terminal strips or connectors mounted in the rear of the enclosure. 
The panel shall contain a three position Off-Auto-Run switch for each fan in the smoke purge system.
In the Off position the fan will be shut down and all associated dampers return to their normal positions. 
In the Auto position the fan will operate under the normal building mode conditions.
Positioning the switch in the Run position will start the fan in the smoke purge mode. A separate digital output point and relay in the fan starter/VFD shall bypass the unit's HOA switch and re-start the fan.
Provide an indicating light on the panels to indicate status of each fan. Indicating lights on both panels will indicate the fan status, regardless of which panel is active. Status lights should be as per below;
Fan Normal Status - WHITE
Fan Off Status - RED
[bookmark: _GoBack]Fan On Status - GREEN
Fans Fault Status - YELLOW/AMBER
The panel shall contain a three position Open-Auto-Close switch for the purge fire/smoke dampers on each floor.
In the Closed position the purge fire/smoke dampers on the associated floor shall be closed. 
In the Auto position the floor fire/smoke dampers shall operate under the normal building mode conditions.
Positioning the switch in the Open position shall open the purge fire/smoke dampers on the associated floor.
Provide an indicating light on the panel to indicate the open/closed position of the purge fire/smoke dampers on each floor. Damper position will be proven via end switch monitoring in the BMS system on all Fire/Smoke-HS dampers that are part of the smoke purge system. Status lights should be as per below;
Dampers Normal Status - WHITE
Dampers Closed Status - RED
Dampers Open Status - GREEN
Dampers Fault Status - YELLOW/AMBER
Provide lamp test switch for testing all indicating lamps on the purge panel.
Provide a tamper switch to cause a BMS alarm if the front cover panel is opened.
Enclosure:
The enclosure shall be made from cold rolled steel and be assembled using all welded and formed steel construction.  The enclosure shall be primed and painted with a baked enamel and have a textured finish.  A security door with viewing window may be supplied to prevent unauthorized operation of the control panel switches.  All enclosures shall be constructed according to UL 864 Section 7 specifications. 
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