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SECTION 142400 - HYDRAULIC ELEVATORS 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: Hydraulic elevators. 
B. Related Requirements: 


1. Section 015000 "Temporary Facilities and Controls" for temporary use of elevators 
for construction purposes. 


2. Section 033000 "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring 
devices in concrete. 


3. Section 042000 "Unit Masonry" for setting sleeves, inserts, and anchoring devices in 
masonry and for grouting elevator entrance frames installed in masonry walls. 


4. Section 051200 "Structural Steel Framing" for the following: 


a. Attachment plates, angle brackets, and other structural-steel preparations for 
fastening guide-rail brackets. 


b. Divider beams. 
c. Hoist beams. 
d. Structural-steel shapes for subsills that are part of steel frame. 


5. Section 055000 "Metal Fabrications" for the following: 


a. Pit ladders. 


6. Section 09 6813 "Tile Carpeting" for finish flooring in elevator cars. 
7. Section 221429 "Sump Pumps" for sump pumps, sumps, and sump covers in 


elevator pits. 
8. Electrical Drawings for communications pathways and rough-ins to the controller. 
9. Electrical Drawings for detectors for elevator recall. 
10. Civil Drawings and specification notes for excavating well hole to accommodate 


cylinder assembly and for the disposition of excavated material from the cylinder 
well hole. 


1.2 DEFINITIONS 


A. Definitions in ASME A17.1/CSA B44 apply to work of this Section. 
B. Service Elevator: A passenger elevator that is also used to carry freight. 


1.3 ACTION SUBMITTALS 


A. Product Data: Hydraulic elevators. 
B. Product Data Submittals: Include capacities, sizes, performances, operations, safety 
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features, finishes, and similar information. Include product data for car enclosures; 
hoistway entrances; and operation, control, and signal systems. 


C. Shop Drawings: 


1. Include plans, elevations, sections, and large-scale details indicating service at each 
landing; machine room layout; coordination with building structure; relationships 
with other construction; and locations of equipment. 


2. Include large-scale layout of car-control station and standby-power operation control 
panel. 


3. Indicate maximum dynamic and static loads imposed on building structure at points 
of support as well as maximum and average power demands. 


D. Samples for Initial Selection: For finishes involving color selection. 


1.4 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For Installer. 
B. Manufacturer Certificates: Signed by elevator manufacturer, certifying that hoistway, pit, 


and machine room layout and dimensions, as indicated on Drawings, and electrical service 
including standby-power generator, as indicated and specified, are adequate for elevator 
system being provided. 


C. Sample Warranty: For special warranty. 


1.5 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For elevators to include in emergency, operation, and 
maintenance manuals. 


1. Submit manufacturer's/installer's standard operation and maintenance manual, in 
accordance with ASME A17.1/CSA B44 including diagnostic and repair information 
available to manufacturer's and Installer's maintenance personnel. 


B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities 
having jurisdiction for normal, unrestricted elevator use. 


1.6 QUALITY ASSURANCE 


A. Installer Qualifications: Elevator manufacturer or an authorized representative who is 
trained and approved by manufacturer. 


1.7 DELIVERY, STORAGE, AND HANDLING 


A. Deliver, store, and handle materials, components and equipment in manufacturer's 
protective packaging. Store materials, components, and equipment off of ground, under 
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cover, and in a dry location. 


1.8 COORDINATION 


A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, 
and other items that are embedded in concrete or masonry for elevator equipment. Furnish 
templates, sleeves, elevator equipment with integral anchors, and installation instructions 
and deliver to Project site in time for installation. 


B. Furnish well casing and coordinate delivery with related excavation work. 
C. Coordinate locations and dimensions of other work specified in other Sections that relates 


to hydraulic elevators, including pit ladders; sumps and floor drains in pits; entrance 
subsills; electrical service; and electrical outlets, lights, and switches in hoistways, pits, and 
machine rooms. 


1.9 WARRANTY 


A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator 
work that fails in materials or workmanship within specified warranty period. 


1. Failures include, but are not limited to, operation or control system failure, including 
excessive malfunctions; performances below specified ratings; excessive wear; 
unusual deterioration or aging of materials or finishes; unsafe conditions; need for 
excessive maintenance; abnormal noise or vibration; and similar unusual, unexpected, 
and unsatisfactory conditions. 


2. Warranty Period: One year from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 HYDRAULIC ELEVATORS 


A. Basis-of-Design Product: Subject to compliance with requirements, provide OTIS 
Worldwide Corp.; HydorFit 4510R  or comparable product by one of the following: 


1. Schindler Elevator Corp 
2. ThyssenKrupp Elevator 


B. Source Limitations: Obtain elevators from single manufacturer. 


1. Major elevator components, including pump-and-tank units, plunger-cylinder 
assemblies, controllers, signal fixtures, door operators, car frames, cars, and 
entrances, are manufactured by single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 


A. Regulatory Requirements: Comply with ASME A17.1/CSA B44. 
B. Accessibility Standard: Comply with applicable provisions in the United States Access 


Board's ADA-ABA Accessibility Guidelines, and, ICC A117.1. 


2.3 ELEVATORS 


A. Elevator System, General: Manufacturer's standard elevator systems. Unless otherwise 
indicated, manufacturers' standard components are used, as included in standard elevator 
systems and as required for complete system. 


B. Elevator Description: 


1. Type: 


Holeless, beside-the-car, telescoping, dual cylinder. 


2. Rated Load: 4500 lb. 
3. Freight Loading Class for Service Elevators: Class A. 
4. Rated Speed: 100 fpm. 
5. Operation System: Single automatic operation. 
6. Auxiliary Operations: 


a. Standby-power operation. 
b. Standby-powered lowering. 
c. Automatic dispatching of loaded car. 
d. Nuisance call cancel. 
e. Loaded-car bypass. 


7. Security Features: Car-to-lobby feature. 
8. Car Enclosures: 


a. Inside Width: Not less than, 5’-5 9/16” from side wall to side wall. 
b. Inside Depth: Not less than, 7’-11 ½” from back wall to front wall (return 


panels). 
c. Inside Height: Not less than 93 inches to underside of ceiling. 
d. Front Walls (Return Panels): Satin stainless steel, ASTM A480/A480M, No. 4 


finish with integral car door frames. 
e. Car Fixtures: Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
f. Side and Rear Wall Panels: Satin stainless steel, ASTM A480/A480M, No. 4 


finish. 
g. Reveals: Black Enameled . 
h. Door Faces (Interior): Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
i. Door Sills: Aluminum. 
j. Ceiling: Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
k. Handrails: 1-1/2 inches round, at sides of car. 
l. Floor prepared to receive resilient flooring (specified in Section 096500 


"Resilient Flooring"). 
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9. Hoistway Entrances: 


a. Width: 48 inches. 
b. Height: 84 inches. 
c. Type: Two-speed side sliding opening. 
d. Frames: Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
e. Doors and Transoms: Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
f. Sills: Aluminum. 
g. Sills at Other Floors: Aluminum. 


10. Hall Fixtures: Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
11. Additional Requirements: 


a. Provide inspection certificate in each car, mounted under acrylic cover with 
frame made from satin stainless steel, ASTM A480/A480M, No. 4 finish. 


b. Provide hooks for protective pads in all cars and one complete set(s) of full-
height protective pads. 


2.4 OPERATION SYSTEMS 


A. Provide manufacturer's standard microprocessor operation system as required to provide 
type of operation indicated. 


B. Auxiliary Operations: 


1. Single-Car Standby-Power Operation: On activation of standby power, car is 
returned to a designated floor and parked with doors open. Car can be manually put 
in service on standby power, either for return operation or for regular operation, by 
switches in control panel located at main lobby. Manual operation causes automatic 
operation to cease. 


2. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated 
capacity, doors start closing. 


3. Nuisance Call Cancel: When car calls exceed a preset number while car load is less 
than a predetermined weight, all car calls are canceled. Preset number of calls and 
predetermined weight can be adjusted. 


C. Security Features: Security features do not affect emergency firefighters' service. 


1. Car-to-Lobby Feature: Feature, activated by keyswitch at main lobby, that causes car 
to return immediately to lobby and open doors for inspection. On deactivation by 
keyswitch, calls registered before keyswitch activation are completed and normal 
operation is resumed. 


2.5 DOOR-REOPENING DEVICES 


A. Infrared Array: Provide door-reopening device with uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance. 
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Interruption of one or more light beams causes doors to stop and reopen. 


2.6 SIGNAL EQUIPMENT 


A. Provide hall-call and car-call buttons that light when activated and remain lit until call has 
been fulfilled. Provide vandal-resistant buttons and lighted elements illuminated with 
LEDs. 


B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount 
in return panel adjacent to car door unless otherwise indicated. 


1. Mark buttons and switches for required use or function. Use both tactile symbols 
and Braille. 


2. Provide "No Smoking" sign matching car-control station, either integral with car-
control station or mounted adjacent to it, with text and graphics as required by 
authorities having jurisdiction. 


C. Emergency Communication System: Two-way voice communication system, with visible 
signal, which dials preprogrammed number of monitoring station and does not require 
handset use. System is contained in flush-mounted cabinet, with identification, instructions 
for use, and battery backup power supply. 


D. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and 
required conductors in traveling cable for firefighters' two-way telephone communication service specified in 
Section 284621.11 "Addressable Fire-Alarm Systems." (Addendum 3 8/9/23) 


E. Car Position Indicator: Provide illuminated, digital-type car position indicator, located 
above car door or above car-control station. Also, provide audible signal to indicate to 
passengers that car is either stopping at or passing each of the floors served. Include travel 
direction arrows if not provided in car-control station. 


F. Hall Push-Button Stations: Provide one hall push-button station at each landing. 


1. Provide units with flat faceplate for mounting with body of unit recessed in wall. 
2. Equip units with buttons for calling elevator and for indicating applicable direction 


of travel. 


G. Hall Lanterns: Units with illuminated arrows; however, provide single arrow at terminal 
landings. Provide the following: 


1. Manufacturer's standard wall-mounted units. 


H. Hall Annunciator: With each hall lantern, provide audible signals indicating car arrival and 
direction of travel. Signals sound once for up and twice for down. 


I. Standby-Power Elevator Selector Switches: Provide switches, as required by ASME 
A17.1/CSA B44, where indicated. Adjacent to switches, provide illuminated signal that 
indicates when normal power supply has failed. For each elevator, provide illuminated 
signals that indicate when they are operational and when they are at the designated 
emergency return level with doors open. 


J. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for 
each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when 
elevator is operational and when it is at the designated emergency return level with doors open. Provide 
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standby-power elevator selector switch(es), as required by ASME A17.1/CSA B44, adjacent to position 
indicators. Provide illuminated signal that indicates when normal power supply has failed. (Addendum 3 
8/9/23) 


K. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, 
with text and graphics as required by authorities having jurisdiction, indicating that in case 
of fire, elevators are out of service and exits should be used instead. Provide one sign at 
each hall push-button station unless otherwise indicated. 


2.7 FINISH MATERIALS 


A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed, 
matte finish. 


B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled. 
C. Stainless Steel Sheet: ASTM A240/A240M, Type 304. 
D. Stainless Steel Bars: ASTM A276/A276M, Type 304. 
E. Stainless Steel Tubing: ASTM A554, Grade MT 304. 
F. Bronze Tubing: ASTM B135/B135M, Alloy UNS No. C23000 (red brass, 85 percent 


copper). 
G. Aluminum Extrusions: ASTM B221, Alloy 6063. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine elevator areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. Verify 
critical dimensions and examine supporting structure and other conditions under which 
elevator work is to be installed. 


B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance 
of the Work. 


C. Proceed with installation only after unsatisfactory conditions have been corrected. 


3.2 INSTALLATION OF HYDRAULIC ELEVATORS 


A. Excavation for Cylinder: Drill well hole in elevator pit to accommodate installation of 
cylinder; comply with applicable requirements in Section 312000 "Earth Moving." 


B. Provide waterproof well casing as necessary to retain well-hole walls. 
C. Install cylinder in protective casing within well hole. Before installing protective casing, 


remove water and debris from well hole and provide permanent waterproof seal at bottom 
of well casing. 


1. Fill void space between protective casing and cylinder with corrosion-protective 
filler. 


2. Align cylinder and fill space around protective casing with fine sand. 
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D. Install cylinder plumb and accurately centered for elevator car position and travel. Anchor 
securely in place, supported at pit floor. Seal between protective casing and pit floor with 4 
inches of nonshrink, nonmetallic grout. 


E. Install cylinder plumb and accurately centered for elevator car position and travel. Anchor 
securely in place, supported at pit floor and braced at intervals as needed to maintain 
alignment. Anchor cylinder guides at spacing needed to maintain alignment and avoid 
overstressing guides. 


F. Welded Construction: Provide welded connections for installing elevator work where 
bolted connections are not required for subsequent removal or for normal operation, 
adjustment, inspection, maintenance, and replacement of worn parts. Comply with AWS 
workmanship and welding operator qualification standards. 


G. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts to 
minimize vibration transmission to structure and structure-borne noise due to elevator 
system. 


H. Install piping above the floor, where possible. Install underground piping in casing. 


1. Excavate for piping and backfill encased piping according to applicable requirements 
in Section 312000 "Earth Moving." 


I. Lubricate operating parts of systems as recommended by manufacturers. 
J. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide 


rails for accurate alignment of entrances with car. Where possible, delay installation of sills 
and frames until car is operable in shaft. Reduce clearances to minimum, safe, workable 
dimension at each landing. 


K. Leveling Tolerance: 1/4 inch, up or down, regardless of load and travel direction. 
L. Set sills flush with finished floor surface at landing. Fill space under sill solidly with 


nonshrink, nonmetallic grout. 
M. Locate hall signal equipment for elevators as follows unless otherwise indicated: 


1. For groups of elevators, locate hall push-button stations between two elevators at 
center of group or at location most convenient for approaching passengers. 


2. Place hall lanterns either above or beside each hoistway entrance. 
3. Mount hall lanterns at a minimum of 72 inches above finished floor. 


3.3 FIELD QUALITY CONTROL 


A. Acceptance Testing: On completion of elevator installation and before permitting elevator 
use (either temporary or permanent), perform acceptance tests as required and 
recommended by ASME A17.1/CSA B44 and by governing regulations and agencies. 


B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times 
that tests are to be performed on elevators. 


3.4 PROTECTION 


A. Temporary Use: Comply with the following requirements for elevator used for 
construction purposes: 
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1. Provide car with temporary enclosure, either within finished car or in place of 
finished car, to protect finishes from damage. 


2. Provide strippable protective film on entrance and car doors and frames. 
3. Provide padded wood bumpers on entrance door frames covering jambs and frame 


faces. 
4. Provide other protective coverings, barriers, devices, signs, and procedures as needed 


to protect elevator and elevator equipment. 
5. Do not load elevators beyond their rated weight capacity. 
6. Engage elevator Installer to provide full maintenance service. Include preventive 


maintenance, repair or replacement of worn or defective components, lubrication, 
cleanup, and adjustment as necessary for proper elevator operation at rated speed 
and capacity. Provide parts and supplies same as those used in the manufacture and 
installation of original equipment. 


7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of 
correction. Return items that cannot be refinished in the field to the shop, make 
required repairs and refinish entire unit, or provide new units as required. 


3.5 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance personnel 
to operate elevator(s). 


B. Check operation of elevator with Owner's personnel present before date of Substantial 
Completion and again not more than one month before end of warranty period. Determine 
that operation systems and devices are functioning properly. 


3.6 MAINTENANCE 


A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service 
includes 12 months' full maintenance by skilled employees of elevator Installer.  


1. Maintenance service consisting of regular examinations and adjustments of the 
elevator equipment shall be provided by the elevator Installer. This service shall not 
be subcontracted but shall be performed by the elevator Installer. All work shall be 
performed by competent employees during regular working hours of regular working 
days. This service shall not cover adjustments, repairs, or replacement of parts due to 
negligence, misuse, abuse or accidents caused by persons other than the elevator 
Installer. Only genuine parts and supplies as used in the manufacture and installation 
of the original equipment shall be provided. 


2. Include monthly preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper elevator 
operation. Parts and supplies are manufacturer's authorized replacement parts and 
supplies. 


3. Perform emergency callback service during normal working hours with response 
time of two hours or less. 


END OF SECTION 142400 
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SECTION 23 0923 – DIRECT DIGITAL CONTROL SYSTEM 


PART 1 - GENERAL 


1.1 SUMMARY 


A. A complete system of computer based, direct digital automatic temperature controls shall be 


installed under this contract as required to accomplish the sequence of control for various items 


of equipment and systems indicated on the drawings and as specified in Division 23. 


B. Direct Digital Controls (DDC) upgrade for the existing building controls is part of the scope of 


work. Refer drawings for systems sequence of operations. Controllers, system architecture, 


communication cabling and network, software, graphics, etc. shall be seamlessly integrated as 


part of the new system. 


C. This Section includes Direct Digital Control (DDC) components, including operator work 


station, controller/server, equipment specific and generic controllers, I/O interface, software and 


graphics. 


D. See Sections 23 0913 “Instruments and Control Devices”, Section 23 0914  “Control Wiring 


and Cabling” and Section 23 0993 “Sequence of Operations for Controls”  for requirements that 


relate to this Section. 


1.2 SUBMITTALS 


A. Product Data:  For all hardware and software. 


B. Shop Drawings: 


1. Schematic air and fluid flow control diagrams, sequence of operations descriptions and 


points list. 


2. Power, wiring diagrams. 


3. DDC System Hardware components, including controllers, actuators, sensors, valves, 


dampers, cabinet enclosures, etc. 


4. Control System Software   


5. Graphics- screen examples specific to the project for AH unit, VAV box, hot water 


system and chilled water system.  


C. Software and firmware operational documentation. 


D. Operation and maintenance data. 


1.3 QUALITY ASSURANCE 


A. Each control subcontractor must be an authorized temperature control contractor in the business 


of installing and servicing direct digital temperature control systems for over five (5) years. The 
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bidder must have installed and successfully completed at least ten (10) DDC systems of similar 


size using the same hardware that is proposed. 


B. Subcontractor installation and service office must be located within 75 miles (90 minute travel 


time maximum) of the building site. 


C. Design and installation of the digital control system shall be performed by employees trained 


and certified by the equipment supplier. Electrical power work other than low voltage shall be 


performed by licensed electricians. 


D. The temperature controls subcontractor shall provide all necessary engineering support for a 


complete and functional system, including but not limited to engineering, programming, 


installation, supervision, commissioning and troubleshooting. 


E. Refer to 23 0801 Mechanical Systems Commissioning. (Addendum #3 8/9/23) 


F.  Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 


Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 


intended use. 


PART 2 - PRODUCTS 


2.1 CONTROL SYSTEM 


A. Contractors: 


1. Honeywell International Inc Authorized Controls Integrator (ACI) (local authorized 


contractors only, branch office is not acceptable) 


2. Schneider Electric (TAC, Invensys) – I/A Series  


3. BuildingLogiX 


4. Alerton (Addendum 1 – 7/31/2023) 


B. Complete DDC system shall consist of operator workstation, sensors, indicators, actuators, final 


control elements, interface equipment, wiring, cabling, power supplies and power distribution, 


other apparatus, accessories, software and graphics connected to distributed controllers 


operating in multiuser, multitasking environment on token-passing network and programmed to 


control mechanical systems as specified here and in related Division 23 Sections.   


2.2 LICENSING AGREEMENT AND OPEN PROTOCOL 


A. A true Open Licensing Agreement shall be provided and executed with the Owner to permit 


total and open access to the system for servicing and software revisions by other qualified 


servicing contractors. 


B. The supplied system must incorporate open protocol with the ability to access all data using 


Java base Web enabled browsers without requiring proprietary operator interface and 


configuration programs.    







FAMILY HEALTH, INC. 


FACILITY RENOVATION 
 2023 


 


 


DIRECT DIGITAL CONTROL SYSTEM 23 0923 - 3 


  


C. An Open DataBase Connectivity (ODBC) or Structured Query Language (SQL) compliant 


server database is required for all system database parameter storage.  This data shall reside on a 


server.  Proprietary database and user interface programs are not acceptable (except for unitary 


controllers as noted below). 


D. The supplied computer software shall employ object-oriented technology (OOT) for 


representation of all data and control devices within the system.  In addition, adherence to 


industry standards including ANSI / ASHRAE™ Standard 135-1995, BACnet and LonMark to 


assure interoperability between all present and future system components is required.   


E. Proprietary programming shall not be utilized. In addition, all required programming software 


and graphics shall be embedded in the server or controllers without the need for external 


software to execute queries or revisions. All graphics shall reside in the server. Remote access 


via LAN or Web shall not require external software to provide complete access to all data, 


graphics, alarms, programming, etc.  


2.3 DDC ARCHITECTURE 


A. DDC system shall be complete with an Operators Workstation/Server, Configurable 


Controllers, Unitary Controllers, required I/O modules for controller expansion, communication 


cards in controlled devices such as chillers, variable frequency drives (furnished with the 


equipment, coordinate card requirements), arranged for a completely integrated building 


automation system network.  


B. Physical connection of BACnet  network controllers shall be via Ethernet/Ethernet IP using the 


Owner’s Local Area Network (LAN).  


C. Where data drops are not shown for the Configurable Controllers or Operator Station/Server, 


the temperature control subcontractor shall be responsible to provide the IP data drop to each 


network controller location for controller connectivity. Installation shall be subcontracted to the 


division 27 technology contractor; coordinate connection requirements. In addition, provide an 


additional IP data drop to each controller, or group of controllers to provide local access to data 


acquisition for the HVAC service technician.  


D. All components and controllers supplied under this contract shall be true “peer-to-peer” 


communicating devices.  Components or controllers requiring “polling” by a host to pass data 


shall not be acceptable. 


E. A hierarchical topology is required to assure reasonable system response times and to manage 


the flow and sharing of data without unduly burdening the customer’s internal Intranet network.  


Maximum acceptable response time from any alarm occurrence (at the point of origin) to the 


point of annunciation shall not exceed 5 seconds for network connected user interfaces.  


Maximum acceptable response time from any alarm occurrence (at the point of origin) to the 


point of annunciation shall not exceed 60 seconds for remote or dial-up connected user 


interfaces. 


F. DDC system accessibility over the LAN or the Internet shall be user name and password 


protected. Provide separate user name/password for multiple level hierarchy to restrict access to 


appropriate personnel at the different levels (view, programming, etc.). The system must be set 


up to have at least 3 access levels: guest, user and administrator.  Guest privileges shall be 
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limited to view only.  Users shall be able to make setpoint and schedule changes.  


Administrators shall have all privileges as users in addition to being able to assign passwords.   


2.4 OPERATOR WORKSTATION/SERVER 


A. An operator workstation/server shall be provided to effectively program, manage and access 


DDC information from all of the controllers. Interface shall utilize dynamic color graphics of 


each mechanical system, building floor plan, and control device depicted by point-and-click 


graphics. 


B. All DDC information shall be accessible through the server over the LAN as well as over the 


Internet via Ethernet IP.  


C. Operator Workstation/Server Computer:  Equal to Dell Studio XPS 630.  


D. Minimum Requirements (or equivalent): 


1. Processor:  Intel Core 2 Duo. 


2. Ports/Jacks: (6) USB 2.0, (2) IEEE 1394a, headphone, microphone, 19-1 media reader, 


(1) RJ-45, 2.1 audio, S video in/out, S/PDIF optical  


3. Random-Access Memory:  2GB Dual Channel DDR2 SDRAM. 


4. Monitor:   20” wide screen, WSXGA resolution, 5ms pixel display rate, 720p high 


definition display flat panel. 


5. Graphics: Intel GMA 3100 


6. Hard-Disk Drive:  160 GB . 


7. 48X combo optical drive. 


8. Communications: Integrated Gigabit Ethernet (10/100/1000Base-T), internal WiFi 802.1 


a/b/g/n Draft 2.0 


9. 10W Stereo Speakers 


10. Operating System:  Microsoft Windows  


11. Keyboard. 


12. Mouse:  Three button, optical. 


13. Six outlet surge protector. 


14. Printer: Laser jet type, B&W, 8Mb RAM equal to HP LaserJet 1022  


15. Workstation desk and chair will be provided with loose furnishings by others. 


E. The server shall provide integrated control, supervision, data logging, alarming, scheduling and 


network management functions. The controller/server provides the Internet connectivity and 


Web serving capabilities, presenting real time information in Web based, rich graphical displays 


for the system. Application control programs to provide: Calendar functions, Scheduling, 


Trending, Alarm monitoring and routing, and Time synchronization.  


F. Proprietary programming shall not be utilized. In addition, all required programming software 


shall be embedded in the server or controllers without the need for external software to execute 


queries or revisions. All graphics shall reside in the server. Remote access via LAN or Web 


shall not require external software to provide complete access to all data, graphics, alarms, 


programming, etc.  


G. The server shall support standard Web browser access via the Intranet/Internet.   
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H. Provide and maintain an Audit Log that tracks defined activities on the system.  Provide the 


ability to specify a buffer size for the log and the ability to archive log based on time or when 


the log has reached a user-defined buffer size.  Archive the log locally. For each log entry, 


provide the following data: Time and date, User ID, Change or activity: i.e., Change setpoint, 


add or delete objects, commands, etc. 


 


I. The controller/server shall have the ability to automatically backup its database.  The database 


shall be backed up based on a user-defined time interval.  Copies of the current database and the 


most recently saved database shall be stored in the server.  The age of the most recently saved 


database is dependent on the user-defined database save interval.  The controller/server database 


shall be formatted to allow for user viewing and editing, if desired.   


2.5 CONFIGURABLE CONTROLLERS/SERVERS 


A. Individual configurable controllers shall be provided for each central HVAC equipment or 


system (AH unit, boiler, chiller, etc.).  Distributed HVAC equipment, such as air control box 


terminals, fan coils, unit heaters, etc may utilize local, unit specific controllers. 


B. Controllers shall be capable of functioning in either a standalone capacity or integrated into the 


building network. 


C. Controllers shall be fully configurable type with both control and server capabilities including 


integrated control and management of external devices, supervision, data logging, alarming, 


scheduling, network management functions, Internet connectivity, web serving. The controller 


shall include software technology capable of integrating a variety of devices, interoperable 


networks and protocols such as LonWorks, BACnet, ModBus, etc into a seamless operating 


platform. 


D. The controllers shall be expandable by the use of input/output I/O modules to provide additional 


points beyond resident points provided on the controller module.  


E. Each configurable controller shall include the following minimum hardware features. Where 


required for functionality provide additional communication cards, memory cards or  I/O 


modules: Two (2) Ethernet Port -10/100 Mbps, One (1) RS-232 port, One (1) RS-485 ports 


(BacNet MS/TP), LON Tunnel service, BACnet driver (Ethernet and Ethernet IP), One 


LONWorks Interface Port with driver – 78KB  FTT-10A, Power Supply 24V power supply 


module, Battery Backup, 64 Mb flash memory for long term data backup and 64 Mb RAM. 


F. I/O modules shall connect to the controller with a single multi pin plug, powered through the 


controller with a minimum of eight (8) universal inputs, four (4) analog outputs  and four (4) 


relay outputs, Form A contacts. Do not exceed maximum I/O modules recommended by the 


manufacturer.   


G. The controller/server must be capable of operation over a temperature range of 0 to 50°C and 


storage temperatures of between 0 and 70°C.  The controller/server must be capable of 


operation over a humidity range of 5 to 95% RH, non-condensing.   


H. The controller/server shall support standard Web browser access via the Intranet/Internet.   
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I.  Where acting as a server, provide and maintain an Audit Log that tracks all activities performed 


on the controller/server.  Provide the ability to specify a buffer size for the log and the ability to 


archive log based on time or when the log has reached it’s user-defined buffer size.  Provide the 


ability to archive the log locally (to the controller/server), to another controller/server on the 


network, or to a server.  For each log entry, provide the following data: Time and date, User ID, 


Change or activity: i.e., Change setpoint, add or delete objects, commands, etc. 


 


J. The controller/server shall have the ability to automatically backup its database.  The database 


shall be backed up based on a user-defined time interval.  Copies of the current database and, at 


the most recently saved database shall be stored in the controller/server.  The age of the most 


recently saved database is dependent on the user-defined database save interval.  The 


controller/server database shall be stored, at a minimum, in XML format to allow for user 


viewing and editing, if desired.  Other formats are acceptable as well, as long as XML format is 


supported. 


K. Controllers shall be fully programmable with “drag and drop” graphic representations of control 


algorithms and easy to use “wizards” that automate controller configurations. 


L. Controllers shall be “Native” BacNet devices with interoperable native BacNet, IP, LON and 


MS/TP communication support.   


M. Each controller with I/O modules shall include input/output capabilities with, as a minimum, 


sufficient universal inputs, digital inputs, universal outputs and digital outputs to perform the 


required function and include an additional spare two (2) universal inputs, (2) analog outputs 


and two (2) relay outputs for future upgrade capability (spare points are not required for unitary 


controllers).  


2.6 UNITARY CONTROLLERS  


A. Controller designed specifically for VAV reheat box terminal units, fan coil, unit heater, etc.,  


shall be used for each distributed HVAC equipment item. Local controllers shall be capable of 


functioning in either a standalone capacity but shall be integrated into the building network. 


B. Use of a dedicated network with a proprietary communication protocol that is compatible for 


integration into the configurable controllers is acceptable provided the unitary controllers use 


true peer to peer communication for all devices, the communication network uses simple non 


polarity sensitive twisted pair wiring and  the network provides for interoperability between 


devices and controllers such as Echelon LonWorks is acceptable.  


C. For VAV reheat box terminal units:   


1. The controller shall include where required a digital communications to wall sensor, 


velocity pressure pneumatic input via polyethylene tubing for supply air flow reading, 


supply air sensor, flow balancing software (damper adjustment, set point monitoring and 


adjustment, flow validation and calibration, sequence/calibration/control set point logs) 


2. Damper actuator shall be separate from the VAV reheat box controller; integrated 


controller/actuator devices are not acceptable. 


3. The remote wall sensor shall include a communication jack for connecting a laptop to the 


box controller for air/water balance purposes. 


4. Integral controller/damper actuator is acceptable. 
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D. Controllers used for remote temperature and humidity sensing, adjustment and overrride such as 


VAV box controllers and fan coil units shall include S-link communication via two wire, 


unshielded cable (non polarity sensitive) to provide power and communication interface for 


remote sensors.  


 


2.7 CONTROLLER ENCLOSURE AND LISTING 


A. Controllers shall be placed within enclosures that conform to NEMA-1 construction and shall 


further meet UL 94-5V flammability ratings for plenum application use.  


B. Each controller shall be UL-916 listed and meet FCC Part 15 Class A. 


2.8 GUI DISPLAY FRAMES 


A. The system must be set up to have at least 3 access levels: guest, user and administrator.  Guest 


privileges shall be limited to view only.  Users shall be able to make setpoint and schedule 


changes.  Administrators shall have all privileges as users in addition to being able to assign 


passwords.   


B. Each AHU, heating water system and cooling system shall have a minimum of 5 graphic 


screens available from the tree view.  One screen shall display the airflow pattern with all 


dampers, coils and fans shown in their correct schematic location and dynamic data for all input 


values shown.  This main graphic screen shall show the control devices in mechanical flow 


diagram format with directional arrows to indicate normal flow arrangement.  These screens 


shall be available to anyone with access to the system, and therefore shall be view only.  


Another screen shall display text information with the following primary categories:  Unit 


status, temperatures, heating, cooling, economizer, static pressure, supply fan, exhaust fan 


including setpoints.  A loop tuning screen shall also be furnished for each control loop, so that 


people with the appropriate access can change loop tuning parameters from PCs without 


needing individual programming tools.  Override screens shall be furnished for each controller 


to permit overriding control points without the need for vendor specific software.  An alarm 


screen shall also be furnished each AHU.  The Heating systems and Cooling systems shall have 


similar screens as the AHUs.  Each VAV shall have a graphics screen and a text screen.  


Systems that won’t permit creating these customized screens as described herein will not be 


acceptable.  Systems that use controllers that won’t permit overrides of inputs and outputs from 


a browser based graphic screen will not be acceptable. 


C. All shapes shall be 3-D with a common perspective.  All dampers shall have a minimum of 4 


animation levels to show partially open, half open, mostly open, fully open, and closed position 


of dampers.  All analog inputs shall show the actual value and engineering units on the graphic 


screen.  Binary inputs shall be linked to flashing animated displays.  Safety alarms will flash 


when in alarm.  Filter status shall be indicated when value indicates that they are dirty.  To 


prevent clutter on the graphic displays, symbols will only be shown for equipment that is 


controlled or monitored by the DDC system.  Also, normal status for safeties will not be 


indicated, and normal status for safeties will be indicated by an image of a clean filter.  Pumps 


and fans shall rotate when flow is proven by a monitoring device.  Coils shall change color 


when valves are open to permit water flow through the coils. 
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D. Graphics shall use common color schemes to make the overall system easy to understand.  All 


overall backgrounds shall be white.  All text shall be black.  Any value that is in alarm shall 


have a red  background.  Any value that is overridden shall have a blue background.  All like 


sensors shall be the same color.  For example, all temperature devices shall be yellow, all 


pressure devices shall be purple, all humidity devices shall be teal, all fire alarm devices shall be 


red, and all CO2 devices shall be green. 


E. Current setpoints and occupancy status shall be shown at the bottom of each graphic screen. 


F. Floor plan drawings shall be provided, and permit access to each zone's individual floor plan 


sections.  On the individual floor plan sections, room numbers and room temperatures shall be 


displayed.  Values that are out of the acceptable range shall appear in a different background 


color and / or flash.  Each VAV shall have its own graphic that contains the points from within 


its controller including the box flow setpoint, room temperature setpoint, maximum cooling 


flow setpoint, minimum cooling flow setpoint, and minimum heating flow setpoint, plus the 


discharge air temperature from the AHU supplying the unit.  The VAV text screen shall have 


the same information as the graphic screen plus high and low flow calibration values, damper 


rotation adjustment (CW or CCW), and air balance set-up features.  GUI shall permit operator 


the ability to enable, set or disable high and low occupied and unoccupied limits for each room 


temperature reading. 


G. Text Screens shall be available for all levels of access.  Setpoint and output values are 


changeable from the text screen for users with appropriate access privileges and administrators, 


but not guests.  When a value can be overridden or edited, a red box shall appear around it when 


the cursor is position on it.  A single click of the mouse shall bring up pop up menu that provide 


options to make a permanent override, change setpoint, or release a previous override of an 


output point.  Analog inputs shall have pop up menus that allow setting high and low alarm 


limits and the ability to enable and disable alarm limits as appropriate for the sensing device.  


Pop up menus must be customized to include a description of the point that is being modified.  


Generic override menus are not permitted because they would not describe to an operator what 


is about to be modified.  The Control Contractor shall set up all initial alarms as indicated in the 


point matrix. 


H. Text screens shall include schedule information including current state and date and time of 


next scheduled event.  Positioning the mouse over the current state shall permit single click 


access to the schedule.  The schedule screen shall allow the operator to edit a yearly, weekly, 


daily, holiday or special event schedule for the system being viewed.  Temperature values and 


setpoints shall be displayed below the schedule information, and shall have a minimum of 1 


decimal place.  Heating, cooling and damper ouputs shall be displayed next.  The OA 


temperature for economizer switchover shall be displayed and adjustable from the text screen.  


Air flow readings shall be shown with setpoint and actual readings.  Fan information shall be 


shown next, followed by static pressure readings and setpoints, which shall have a minimum of 


2 decimal places.  Miscellaneous setpoints including night setback cooling and heating, average 


zone temperature, return air warm-up and cool-down, dehumidification, and unoccupied mixed 


air temperature setpoints shall all be shown and adjustable.  All safeties shall be shown, 


followed by coil pump control information. 


I. Each system shall have its own specific alarm screen available to all operators but only editable 


by operators with user and administration access privileges.  From the alarm screen, users and 


administrators shall be able to enable and disable alarms.  Points that are in alarm shall have an 
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alarm symbol highlighted in red.  Points that are not in alarm shall be shown in gray.  Alarms 


that are disabled shall have a way to indicate this on the alarm screen graphic. 


J. Loop tuning screens shall be available through the web browser interface to save the owner the 


cost and time associated with using vendor specific software for tuning loops.  Access to these 


screens shall not be provided to guests.  Air handling units shall have dedicated screens for 


discharge air temperature, static pressure, and outside air control loops.  Loop tuning screen for 


discharge air temperature shall include the discharge air temperature, discharge air temperature 


setpoint, cooling loop throttling range, I-gain and ramp time, heating loop throttling range, I-


gain and ramp time, economizer loop throttling range, I-gain and ramp time, unoccupied heating 


loop throttling range, I-gain and ramp time, cooling valve output, heating valve output, and 


damper control output.  Screens shall also have graphs that show 5 minutes of live data for the 


discharge air temperature, setpoint, cooling valve, heating valve and mixed air dampers.  Each 


loop tuning screen shall include the appropriate throttling range, I-gain and ramp time. 


K. Each non-unitary controller shall have an override screen.  These screens shall be available on-


site for use during point-to-point check-out and commissioning.  The override screen shall show 


the inputs and outputs for each controller with the points in their wired location.  Unused points 


shall be shown as spares.  Points that are in alarm shall have a red background, and points that 


are overridden shall have a blue background just as on other screens.  These screens shall show 


the actual values that come back from the controller, not the values that may have been typed in 


for override at the GUI if the controller software is not accepting the override value.  The 


override screen shall also permit timed overrides. 


L. Each AHU shall also have a overview screen listing every VAV terminals data in a text format 


that includes occupancy mode, room temperature, room setpoint, box flow, flow setpoint, 


temperature leaving VAV terminal, % cooling and % heating.  Also, each VAV AHU shall have 


an air balance screen that will permit balancing the system through a computer connected to the 


Ethernet or directly to the appropriate BC without vendor specific software.  The air balancing 


screens shall permit at least 8 manual override commands:  normal, position (%), flow value, 


flow percent, open, close, min flow, and max flow.   


M. Heating systems and cooling systems with multiple pieces of equipment such as pumps with 


lead-lag control shall display which device is lead and when the other device will become lead 


on the text screen. 


N. Although only one outside air temperature sensor is needed per building, the GUI shall use 


independent outside air temperature points, so that during check-out and commissioning, the 


outside air temperature for a system can be changed without changing the outside air 


temperature for the whole building.  The GUI shall also have a global outside air temperature 


point that can be overridden from the screen for the controller where the point is physically 


connected.  Overriding this outside air temperature value will change it for all systems, except 


when outside air temperature has been overridden for an individual system. 


O. The system shall allow for the easy development and editing of dynamic graphics.  Wizards 


shall be utilized to assist the operator with their manipulation of the graphic system.  The 


operator shall be able to, through a single mouse function, select between the dynamic display 


mode and the graphic edit mode for the currently viewed graphic frame, assuming appropriate 


access level is provided to the operator.  Systems requiring multiple mouse or operator 


keyboard commands to enter the graphic edit mode are not desirable and require thorough 


definition of steps involved to accomplish function. 
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P. Animation of system data shall be provided via graphic elements on the display frames.  


Standard graphic element library shall be provided to assist the operator with their 


implementation.  The ability to define and add new animated graphic elements shall be 


provided.  As a minimum, the ability to move, size, draw, arrange, align, layer, space, rotate, 


invert, duplicate, cut, copy, paste, erase any animated element shall be provided.  System 


parameters and setpoints shall be assignable and modifiable by the animated graphic elements, 


relieving the need for keyboard commands for system manipulation. 


Q. The ability to simultaneously display a dynamic X/Y chart of selected points, shall be provided.  


The chart shall be an element of the graphic display and shall automatically update with the 


display data.  The chart shall allow for dynamic manipulation to modify the range, rate, and 


timeframe of view, in both a real-time as well as historical configuration.  A minimum of 4 


values shall be included on any chart display element.  There shall not be a limit to the quantity 


of chart elements displayed on a graphic frame.  Trace colors and X values shall be User 


configurable.  Systems not providing this capability are required to provide an equivalent 


charting package with the GUI offering. 


R. The ability to provide graphically displayed global scheduling and editing functions shall be 


provided.  The ability to link these functions to the associated equipment or zone frames shall 


be a standard feature.  A calendar shall be provided for display and modification of the SDC 


time clock functions.  The User shall be able to view a daily, weekly, monthly, annual, special 


or holiday schedule from a defined display frame.  A list of served areas shall be displayed on 


the same screen, this list shall be displayed at all times, pull down menus or other means of 


accessing these areas shall not be acceptable.  The system shall have a master override screen 


that will allow an operator to change the schedule for every piece of equipment in every 


building by changing the master schedule.   


S. All analog values shall be trended every 15 minutes.  The trend samples shall be saved in the 


BC for at least 36 hours.  Access to trended data shall be available by the single click of a 


mouse on the analog value.  Systems that open other windows and require a selection of the 


desired data are not acceptable. 


 


2.9 GUI ALARMING 


 


A. The GUI shall provide, as standard, alarm annunciation of system data.  On every display 


frame, the ability to view, acknowledge, delete and manipulate real-time and historical alarms 


shall be provided.  The ability to provide a unique and custom alarm display for every display 


frame shall be provided.  The ability to continuously or upon request, view the alarm display, 


shall be provided. 


B. Alarm conditions shall be capable of invoking, as a minimum; a display frame, an email 


message, a text message sent to a pager or cellular phone. 


C. Alarm logging shall be provided in a user definable configuration.  All alarms shall be displayed 


and/or routed as follows, as a minimum; GUI display frame, local printer, server printer, client 


printer, logged to file, and archived in standard format for information management.  Alarm 


groupings shall be hierarchical in nature allowing up to 8 alarm groups and 16 sub-groups.  The 
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GUI shall not possess any limits on the quantity of alarms that can be logged, including 


historical data archiving.  Systems possessing limits must define the restrictions and may not be 


acceptable. 


D. Provide up to 999 alarm priorities with up to 5 alarm color changes, per priority, according to 


alarm status. 


2.10 GUI TRENDING 


 


A. The GUI shall automatically perform time based, user defined, periodic collection of real time 


point data.  The data shall be presented as an X/Y chart in the display frame.  The data shall be 


stored and archived in a file format that allows for the manipulation and utilization of the data 


by third party applications. 


B. A dynamic trend shall be defined as a group of at least 4 data points, with a circular buffer of 


2000 data points.  A historical trend shall be defined as a group of at least 8 data points, with the 


sampled points limited only by archival disk space.  Sampling rates shall be user selectable from 


instantaneous (one per second) to once a week.  Collection of data shall be user selectable to 


start and stop on a specific time and date.  There shall be no limit to the number of X/Y charts 


within a display frame. 


C. X/Y charting and column and row reporting shall be an integral part of the system.  All points 


shall be chartable or reportable.  Analytical data shall be displayed for any of the selected points 


in a clearly displayed X/Y chart.  This analytical data shall consist of at least the following:  


Average Mean, Standard Deviation, Simple Average, Current Value, Cycle Length, Cycle High 


and Cycle Low. 


D. X/Y charting shall provide for the following chart manipulation: display, zoom, scroll, 


centering, pen legend and export to Excel, Text via Dynamic Data Exchange. 
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PART 3 - EXECUTION 


3.1 Furnish a complete set of shop drawings showing the kind of control equipment for each of the 


various systems and their functions, along with indication on the drawing of all original 


setpoints and calibration values and set up parameters, and sequence of operation and also that 


of the automation system. These drawings shall be submitted for approval to the Engineer, 


together with a complete brochure describing the equipment and their function and operation.  


3.2 The control equipment supplier shall submit a detailed outline of the owner training material for 


review and comment by the Engineer during the shop drawing phase. The control system 


training program shall be customized to reflect the systems installed under this contract and 


shall cover, as a minimum: software navigation (via custom graphics and Windows based 


icons), system architecture, pass wording and system security features, input/output control 


functions, alarm functions/acknowledgement, trending/long term reporting, and control 


component operation. 


3.3 Upon completion of the project, furnish and turn over to the Owner and Architect (3) complete 


sets of brochures describing the various items of equipment, their functions and directions for 


operation and maintenance. 


3.4 Upon completion of the control system, the Control Contractor shall adjust all components of 


the system. ATC Contractor shall make all adjustments in the control system required and as 


directed by the air balance contractor to achieve the desired air balance quantities. All 


instruments shall be carefully calibrated and each control function shall be demonstrated to 


function properly, to the satisfaction of the Engineer and the Owner. Provide a complete 


instruction manual covering the function and operation of all components. At the time of 


demonstration, each function shall be simulated to insure that controls respond properly to all 


signals, and the Owner shall be instructed in the proper operation of the system. 


3.5 In addition to the adjustments and fine tuning, the Contractor shall include as a part of this 


contract an additional 40 hours of service technician time for work as  directed or authorized by 


the Engineer to make software changes or field adjustments to hardware.  


3.6 During the first year of operation, after acceptance by the Owner, the Control Contractor shall 


provide complete service to adjust or assist the Owner in adjusting the equipment to obtain 


optimum performance form the control equipment and from the heating and air conditioning 


systems in general. This shall be done without additional expense to the Owner. This work shall 


include revisions to DDC software programs and controller programs, and all PC front end 


software upgrades. All software shall be provided to the Owner in disk form, including back-


ups of final field programs. 


3.7 The control equipment manufacturer shall provide instruction and training of the Owner’s 


personnel regarding the hardware and software of the system. Software training shall include 


programs, methods of programming, control loops, scheduling and reports. Training covering 
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hardware shall include operation information, functional use, wiring diagrams and schematic 


diagrams necessary to troubleshoot the operating system. Training shall include “hands on” 


instructions to completely familiarize Owner’s personnel with the equipment and system. 


Training of Owner’s personnel shall be equal in scope and detail to that provided by the 


manufacturer to its service technicians. 


3.8 TRAINING 


The control equipment supplier shall provide 40 hours of instruction at the job site  to 


familiarize the Owner’s personnel in the application and details of the installed system. Site 


training classes shall not be scheduled for longer than 4 hours duration except at the discretion 


of the Owner. 


3.9 FIELD QUALITY CONTROL 


A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 


inspect, test, and adjust field-assembled components and equipment installation, including 


connections, and to assist in field testing.  Report results in writing. 


B. Perform the following field tests and inspections and prepare test reports: 


1. Operational Test:  After electrical circuitry has been energized, start units to confirm 


proper unit operation.  Remove and replace malfunctioning units and retest. 


2. Test and adjust controls and safeties. 


3. Test calibration of controllers by disconnecting input sensors and stimulating operation 


with compatible signal generator. 


4. Test each point through its full operating range to verify that safety and operating control 


set points are as required. 


5. Test each control loop to verify stable mode of operation and compliance with sequence 


of operation.  Adjust PID actions. 


6. Test each system for compliance with sequence of operation. 


7. Test software and hardware interlocks. 


C. DDC Verification: 


1. Verify that instruments are installed before calibration, testing, and loop or leak checks. 


2. Check instruments for proper location and accessibility. 


3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 


and other applicable considerations. 


4. Check instrument tubing for proper fittings, slope, material, and support. 


5. Check pressure instruments, piping slope, installation of valve manifold, and self-


contained pressure regulators. 


6. Check temperature instruments and material and length of sensing elements. 


7. Check control valves.  Verify that they are in correct direction. 


8. Check dampers.  Verify that proper blade alignment, either parallel or opposed, has been 


provided. 


9. Check DDC system as follows: 
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a. Verify that DDC controller power supply is from emergency power supply, if 


applicable. 


b. Verify that wires at control panels are tagged with their service designation and 


approved tagging system. 


c. Verify that spare I/O capacity has been provided. 


d. Verify that DDC controllers are protected from power supply surges. 


D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures. 


END OF SECTION 23 0923 
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SECTION 23 2114 - HYDRONIC SPECIALTIES 


PART 1 - GENERAL 


1.1 SUMMARY 


A. This Section includes.  


1. Hydronic Specialties and Accessories 


a. Air/Dirt Removal Fittings 


b. Pressure Reducing Valves 


c. Pressure Relief Valves 


d. Make-up Water Assemblies 


e. Air Vents 


f. Strainers 


g. Combination Valves (Triple-Duty) 


h. Pump Suction Diffusers 


i. Pot-Type Bypass Filter Feeders 


2. Expansion Tanks 


B. Related Sections: 


1. 23 0523 General Duty Valves 


2. 23 0529 Pipe Hangers and Supports 


3. 23 2113 Hydronic Piping. 


1.2 PERFORMANCE REQUIREMENTS 


A. Piping systems shall conform to ANSI and State rules for pressure piping where applicable. 


Welders and fitters shall be fully certified for work performed. 


B. Safety valves and all pressure vessels shall bear the appropriate ASME label. 


1.3 SUBMITTALS 


A. Product Data:  For each type of the following: 


1. Hydronic specialties. 


B. Operation and maintenance data. 
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PART 2 - PRODUCTS 


2.1 HYDRONIC SPECIALTIES 


A. Air/Dirt Removal Fitting – Intended for mounting in main pipe and tappings for air vent and 


drain. Furnish a large capacity float type air vent equal to Hoffman No. 792 with a ball shutoff 


valve for installation on the vent connection. 


1. Spirotherm #Spirovent VDT 


2. Armstrong  


3. B&G #CRS (Addendum 1 – 7/31/2023) 


4. Grunfos  


5. Thrush (Addendum 3 – 8/9/2023) 


B. Pressure Relief Valves 


1. System Make-up Water – Shall be equal to Bell & Gossett Model B7 (adjustable setting 


to 25 psi) / Model 7 (adjustable setting 25 to 60 psi), setting as indicated on the drawings. 


2. Boilers – Shall be ASME rated for water relief, equal to Bell & Gossett No. 790 (3/4”) / 


No. 1170 (1”) / No. 3301 (1-1/2”) / 4100 (2”) with low inlet pressure check valve, setting 


as indicated on the drawings. 


C. Water Make-up Assemblies – Intended for use in the heating hot water system shall be an 


external electric float switch equal to McDonnell & Miller No. 158, with low water switch and 


alarm bell, and a remote make-up valve, ¼ turn ball type, with bronze body and 115V electric 


operator equal to Watts EA350.  Wiring between the float switch, the alarm bell and the make-


up water valve shall be by the HVAC contractor. 


D. Air Vents – Shall be manual type unless specifically noted to be automatic. Air vents shall be: 


1. Large capacity automatic type for installation on boiler or air removal fitting, equal to 


Hoffman 792, 150 psig operating pressure rating. Provide a ball valve on the inlet pipe 


and pipe the outlet to the nearest drain. 


2. Large capacity automatic type, 150 psig operating pressure rating, equal to Hoffman 78.  


For use on air handling unit coils and on main piping.  Provide ball valve at inlet of each 


vent.  Pipe outlet to nearest drain point with 1/8” ID copper tube. 


3. Large capacity manual type – ½” ball valve for use on air handling unit coils and on main 


piping.  Elbow down to facilitate catching water during venting. 


4. Small capacity manual-automatic with screwdriver stop, 50 psi, equal to Hoffman 500, 


for use on room heating and cooling units, VAV unit heating coils and duct heating coils. 


5. Small capacity manual type air vent – 1/4” ball valve, for use on room heating and 


cooling units, VAV unit heating coils and duct heating coils.  Elbow down to facilitate 


catching of water during manual venting. 


E. Strainers – Shall be 125 lb. w.s.p. “Y” pattern cast iron construction with removable stainless 


steel strainer element and screwed or flanged ends. Strainer elements shall be 20 mesh for 2” 


and smaller, 1/16” for 2-1/2”, 3” and 4” and 1/8” for larger sizes.   







FAMILY HEALTH, INC. 


FACILITY RENOVATION 
 2023 


 


 


HYDRONIC SPECIALTIES 23 2114 - 3 


F. Combination Triple Duty Valve – combination valves and devices such as Bell & Gossett Triple 


Duty Valve (check, balancing and shutoff) for installation on pump discharge are acceptable in 


lieu of individual components or equal by Grundfos or Armstrong. (Addendum 3 – 8/9/2023) 


G. Pump Suction Diffusers – Intended for pump inlet condition enhancement.  


1. Manufacturers 


a. Bell & Gossett  


b. Armstrong  


c. Grundfos (Addendum 1 – 7/31/2023) 


d. Thrush (Addendum 3 – 8/9/2023) 


H. Pot-Type Bypass Filter Feeder – Intended to add small quantities of chemicals to the hot water 


systems where shown on the drawings and for side stream filtration. Five (5) gallon size equal 


to Neptune #FTF-5DB.  Feeders shall be constructed for min. 150 psi and be complete with fill 


and valved bypass arrangement. Provide with 5 micron filter bags and dissolving cylinder.  


2.2 EXPANSION TANKS 


A. Expansion tanks for pressurization and expansion control of the water systems shall be 


pressurized diaphragm or (Addendum 1 – 7/31/2023) bladder type as indicated on the drawings, 


pre-charged to match the system make-up pressure. 


B. Construction – Each tank shall be welded steel constructed in accordance with ASME 


requirements for 125 psi. The tank shall be fitted with a system pipe connection drain tapping 


and an integral heavy duty replaceable butyl bladder, to separate water from the pressurized air. 


Bladder type tank shall have a bottom drain tapping with plug and a flanged top opening for 


removal and reinstallation of the bladder. Tank shall be prime coat or finish painted. The tank 


shall be vertical with floor mounting ring. Tank sized for full acceptance volume.  


C. Tank shall be vertical configuration and acceptance volume as indicated on the drawings. 


D. Manufacturers 


1. Bell & Gossett Series “B” 


2. Armstrong #WX-L 


3. Wessels #NLA   


4. Grundfos (Addendum 1 – 7/31/2023) 


5. Thrush (Addendum 3 – 8/9/2023)  


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Drawings (plans, schematics and diagrams) indicate the general location and arrangement of 


piping systems.  Locations and arrangements of piping take into consideration pipe sizing and 


friction loss, pipe expansion, pump sizing and other design considerations; therefore, it is 


imperative that piping be installed as indicated. 
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B. Refer to Section 23 2113 Hydronic Piping for installation of piping and accessory devices and 


equipment. 


C. Air vents shall be installed at all high points of piping and system, on each heating and cooling 


coil, and at other locations subject to air binding. Air vents shall be installed in locations 


accessible for servicing. A shutoff valve or cock on the inlet and drain tubing extending to a 


drain is required for each large capacity automatic vent.  The drain tube shall be extended to a 


drain location (floor drain, janitor sink, etc.) or, in mechanical rooms, turned down over a clear 


area of the floor to afford notice by maintenance personnel. 


D. Install strainers as indicated on the drawings.  Provide a nipple and ball valve in the blow down 


connection of each strainer 2” and larger. 


E. Vertical expansion tanks shall be floor set on a 4” high concrete base.  Check and adjust the pre-


charged pressure so that it matches the system make-up pressure. 


END OF SECTION 23 2114 
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SECTION 083313 - COILING COUNTER DOORS 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: 


1. Counter door assemblies. 


B. Related Requirements: 


1. Section 087100 "Door Hardware" for lock cylinder. 


1.2 ACTION SUBMITTALS 


A. Product Data: For each type and size of coiling counter door and accessory. 


1. Include construction details, material descriptions, dimensions of individual 
components, profiles for slats, and finishes. 


B. Shop Drawings: For each installation and for special components not dimensioned or 
detailed in manufacturer's product data. 


1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies, and indicate dimensions, required 


clearances, method of field assembly, components, and location and size of each 
field connection. 


3. Include points of attachment and their corresponding static and dynamic loads 
imposed on structure. 


1.3 CLOSEOUT SUBMITTALS 


A. Maintenance Data: For coiling counter doors to include in maintenance manuals. 


PART 2 - PRODUCTS 


2.1 SOURCE LIMITATIONS 


A. Obtain coiling counter doors from single source from single manufacturer. 
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2.2 COUNTER DOOR ASSEMBLY 


A. Counter Door: Coiling counter door formed with curtain of interlocking metal slats. 


1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include the following: 


a. Cookson; a CornellCookson company 
b. Cornell; a CornellCookson company 
c. McKeon Door Company 
d. Overhead Door Corporation  


1) Model # 650 RTM 


B. Operation Cycles: Door components and operators capable of operating for not less than 
20,000. One operation cycle is complete when a door is opened from the closed position to 
the fully open position and returned to the closed position. 


C. Door Curtain Material: Galvanized steel. 


D. Door Curtain Slats: Flat profile slats of 1-1/2-inch center-to-center height. 


E. Bottom Bar: Manufacturer's standard continuous channel or tubular shape, fabricated hot-
dip galvanized steel and finished to match door. 


F. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 


G. Hood: Galvanized steel. 


1. Shape: Square. 
2. Mounting: Face of wall. 


H. Sill Configuration: No sill. 


I. Locking Devices: Equip door with locking device assembly. 


1. Locking Device Assembly: Master keyable cylinder lock operable from coil side 
bottom bar. 


2. Interlock system. 


J. Manual Electric Door Operator: Push-up Electric motor operation. 


1. Tubular Motor 


K. Curtain Accessories: Equip door with pole hook. 


L. Door Finish: 


1. Baked-Enamel or  Powder-Coated Finish: Color as selected by Architect from 
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manufacturer's full range. 


2.3 DOOR CURTAIN MATERIALS AND FABRICATION 


A. Door Curtains: Fabricate coiling counter door curtain of interlocking metal slats in a 
continuous length for width of door without splices. Unless otherwise indicated, provide 
slats of thickness and mechanical properties recommended by door manufacturer for 
performance, size, and type of door indicated, and as follows: 


1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural-steel sheet; 
complying with ASTM A653/A653M, with G90 zinc coating; nominal sheet 
thickness (coated) of 0.028 inch; and as required. 


B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same 
material and finish as curtain slats unless otherwise indicated, with sufficient depth and 
strength to retain curtain, to allow curtain to operate smoothly, and to withstand loading. 
Slot bolt holes for guide adjustment. Provide removable stops on guides to prevent 
overtravel of curtain. 


2.4 HOODS 


A. General: Form sheet metal hood to entirely enclose coiled curtain and operating 
mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll 
and reinforce top and bottom edges for stiffness. Form closed ends for surface-mounted 
hoods and fascia for any portion of between-jamb mounting that projects beyond wall face. 
Equip hood with intermediate support brackets as required to prevent sagging. 


1. Galvanized Steel: Nominal 0.028-inch- thick, hot-dip galvanized-steel sheet with G90 
zinc coating, complying with ASTM A653/A653M. 


2.5 LOCKING DEVICES 


A. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating 
handle, cam plate, and adjustable locking bars to engage through slots in tracks. 


1. Lock Cylinders: As specified in Section 087100 "Door Hardware", and keyed to 
building keying system.Provide interlock switches at both jambs to prevent motor 
from working if lock is engaged. 


2. Keys: Three for each cylinder. 


2.6 CURTAIN ACCESSORIES 


A. Push/Pull Handles: Equip each push-up-operated or emergency-operated door with lifting 
handles on each side of door, finished to match door. 







FAMILY HEALTH SERVICES OF DARKE COUNTY 2023 
FACILITY RENOVATION 


 


3853.03 


 


COILING COUNTER DOORS 


 


                    083313 - 4 


 


 


B. Pole Hooks: Provide pole hooks and poles for doors more than 84 inches high. 


2.7 COUNTERBALANCE MECHANISM 


A. General: Counterbalance doors by means of manufacturer's standard mechanism with an 
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained 
in a spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings 
or self-lubricating graphite bearings for rotating members. 


B. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 
plate. 


2.8 MANUAL ELECTRIC DOOR OPERATORS 


A. General: Equip door with manual  electric door operator by door manufacturer. 


B. Push-up Door Electric Motor Operation: Design counterbalance mechanism to operate 
with tubular motor with manual operation Required lift or pull for door operation does not 
exceed 25 lbf. 


C. Electric Motor Operation: Provide UL listed electric operator, size as recommended by 
manufacturer to move door in either direction at not less than 2/3 foot nor more than 1 
foot per second. 


1. Operator Controls:  


a. Push-button operated control stations, flush mount, with open, close, and stop 
buttons. 


b. Constant contact on Close Cycle. 


2.9 GENERAL FINISH REQUIREMENTS 


A. Comply with NAAMM/NOMMA 500 for recommendations for applying and designating 
finishes. 


B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 


2.10 STEEL AND GALVANIZED-STEEL FINISHES 


A. Baked-Enamel or Powder-Coat Finish: Manufacturer's standard baked-on finish consisting 
of prime coat and thermosetting topcoat. Comply with coating manufacturer's written 
instructions for cleaning, pretreatment, application, and minimum dry film thickness. 
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PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine substrates areas and conditions, with Installer present, for compliance with 
requirements for substrate construction and other conditions affecting performance of the 
Work. 


B. Examine locations of electrical connections. 


C. Proceed with installation only after unsatisfactory conditions have been corrected. 


3.2 INSTALLATION, GENERAL 


A. Install coiling counter doors and operating equipment complete with necessary hardware, 
anchors, inserts, hangers, and equipment supports; according to manufacturer's written 
instructions and as specified. 


B. Install coiling counter doors, hoods, controls, and operators at the mounting locations 
indicated for each door. 


3.3 ADJUSTING 


A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free 
of warp, twist, or distortion. 


B. Lubricate bearings and sliding parts as recommended by manufacturer. 


END OF SECTION 083313 





