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SECTION 23 0460 
 

AUTOMATIC TEMPERATURE CONTROLS 
 
PART 1 - GENERAL 
 
Applicable provisions of the conditions of the Contract and Division 1 General Requirements govern the work in this 
section.  Submit shop drawings for checking and approval. 
 
1.1 QUALIFICATIONS OF BIDDER 

 
A. All bidders must be building automation contractors in the business of installing direct digital control building 

automation systems for a minimum of 10 years. 
 

B. All bidders must have an office in the within 50 miles of jobsite. 
 

C. All bidders must be authorized distributors or branch offices of the manufacturers specified. 
 

D. All bidders must have a trained staff of application Engineers, who have been certified by the manufacturer in 
the configuration, programming and service of the automation system. 

 
1.2 SCOPE OF WORK 
 

A. This Contractor shall furnish an electronic system of temperature controls as manufactured by Andover or 
approved equal.  The District has standardized on this manufacturer.  All submitted controls shall be directly 
compatible with existing hardware and software without patch panels or translators or any kind.  The ATC 
Sub-Contractor shall be subject to the District’s approval. 

 
B. This Contractor shall review and study all HVAC Drawings and the entire Specification to familiarize himself 

with the equipment and system operation and to verify the quantities and types of dampers, operators, alarms, 
etc. to be provided. 

 
C. This Contractor shall be responsible for the integration of all new equipment (including, boilers, pumps etc.) 

into the ATC system for seamless operation.  HVAC Contractor shall include factory controls with appropriate 
protocol (BACnet, LonMark, etc.) to allow integration with the ATC system. 
 

D. Prior to commencement of schedule programming meet with Owner to discuss block/individual scheduling of 
system/equipment and alarm protocols.  Review equipment designations and graphics screens to be provided.  
Take minutes of this meeting and issue them to the Construction Manager/Owner’s representative. 

 
E. RS-232 Drivers or Hardware Translators:  All DDC components shall communicate on existing Level 1 or 

Level 2 networks in native mode.   
 
F. The new installed system shall communicate to the existing graphic Workstation in the Buildings and Grounds 

office at the Middle School.  All new graphics shall match established standards of the existing District system. 
 
G. All temperature control wiring regardless of voltage shall be done by this Contractor.  This shall include power 

wiring of control panels/components from available spare circuits in electrical panels.  The automatic 
temperature control manufacturer shall provide wiring diagrams, field supervision and one (1) year guarantee 
on the installed DDC system and three (3) year factory warrantee on all control equipment manufactured by the 
DDC manufacturer. 

 
H. Thermostats, temperature sensors, heating control devices, etc. are indicated on the Drawings in general. 

Provide any additional devices required to carry out project intent as herein described. 
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I. Thermostats/Temperature sensors in areas subject to vandalism shall have in addition separately mounted extra 
heavy guards.  Submit sample. 

 
J. Contractor shall include all new heating control devices, thermostats, etc. indicated on Drawings or that is part 

of a new system. 
 

K. Contractor shall furnish all necessary electrical controls, motor starters, switches, etc. for proper operation of 
equipment furnished by him under this Contract, and as herein noted. 

 
L. Point and component lists are to be used as a guide.  If the sequence of operation requires additional 

points/control devices, this Contractor shall be responsible for providing same. 
 

M. All control system components installed shall be manufactured by the DDC system manufacturer. 
 

N. Communications cabling shall be run in hallways above hung ceiling with plenum cable and wiremold where 
exposed. 

 
O. Removals shall include switches, relays, electric components not required for the new intent.  Do not leave 

behind items with no function.  Provide appropriate blanking plates/patching where removals occur in finished 
spaces. 

 
P. Provide services and manpower necessary for commissioning of system in coordination with the HVAC 

Contractor, Balancing Contractor and Owner’s representative. 
 

1.2 SOFTWARE CODE 
 

A.  Owner shall be furnished with a complete, hard-bound copy of all installed software code.  Final payment shall 
be contingent upon this requirement being met. 

 
PART 2 - PRODUCTS 
 
2.1 CONTROL VALVES (With Electric Actuator)  

 
A. Provide automatic control valves suitable for the specified controlled media (water or glycol). Provide valves, 

which mate and match the material of the connected piping.  Equip control valves with the actuators of 
required input power type and control signal type to accurately position the flow control element and provide 
sufficient force to achieve required leakage specification. 

 
B. Control valves shall meet the heating and cooling loads specified, and closes off against the differential 

pressure conditions within the application.  Valves should be sized to operate accurately and with stability from 
10% to 100% of the maximum design flow. 

 
C. Trim material shall be stainless steel for hot water and high differential pressure applications. 

 
D. Electric actuation should be provided on all terminal unit reheat applications. 

 
2.2 CENTRAL CONTROL PANEL 
 

A.  Integrate new controls into existing central control touch screen panel.  This central panel will allow for time 
clock scheduling, setpoints, monitoring of points and alarm.  All freezestats will be reset manually at the 
central panel.  All alarms will be displayed and reset manually at central panel. 

 
B.  All exhaust fans shall be controlled by the central control panel.  

 
C.  Central control panel shall be connected to existing District IT Network.  District shall provide data drop.  
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2.3 LOCAL STAND-ALONE CONTROLLERS 
 

A.  Provide local stand-alone controllers as required.  These controllers will, through DDC programs control local 
units.  They shall be networked together to central touch screen panel. 

 
2.4 ENCLOSURES 
 

A.  All control components shall be mounted in NEMA-1, lockable, hinged enclosures. 
 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 

A.  All DDC Controllers shall be networked to Central Communications controller. 
 
B.  Existing Front End Workstation in B & G office at the Middle School shall be configured for Elementary 

School Addition access.  Text/Graphic screens for each system shall match existing. 
 
C.  Communications cabling shall be run in hallways above hung ceiling with plenum cable and wiremold where 

exposed. 
 
3.2 CONTRACTOR RESPONSIBILITIES 

 
A. General:  The Contractor or a Sub-Contractor shall perform installation of the building automation system.  

However, all installation shall be under the personal supervision of the Contractor.  The Contractor shall certify 
all work as proper and complete.   

 
B. Demolition:  Remove controls, which do not remain as part of the building automation system, all associated 

abandoned wiring and conduit and all associated pneumatic tubing.  The Owner will inform the Contractor of 
any equipment, which is to be removed, that will remain the property of the Owner.  The Contractor will 
dispose of all other equipment that is removed. 

 
C. Access to Site:  Unless notified otherwise, entrance to building is restricted.  No one will be permitted to enter 

the building unless their names have been cleared with the Owner or the Owner’s representative. 
 
D. Code Compliance:  All wiring shall be installed in accordance with all applicable electrical codes and will 

comply with equipment manufacturer's recommendations.  Should any discrepancy be found between wiring 
Specifications in Division 26 and Division 22, wiring requirements of Division 26 will prevail for work 
specified in Division 26. 

 
E. Cleanup:  At the completion of the work, all equipment pertinent to this Contract shall be checked and 

thoroughly cleaned, and all other areas shall be cleaned around equipment provided under this Contract.  Clean 
the exposed surfaces of tubing, hangers, and other exposed metal of grease, plaster, or other foreign materials. 

 
3.3 WIRING, CONDUIT, TUBING AND CABLE 
 

A. All wire will be copper and meet the minimum wire size and insulation class listed below: 
 

Wire Class Wire Size  Isolation Class 
Power 12 Gauge 600 Volt 
Class One 14 Gauge Std. 600 Volt 
Class Two 18 Gauge Std. 300 Volt 
Class Three 18 Gauge Std. 300 volt 
Communications Per Mfr. Per Mfr. 
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B. Power and Class One wiring may be run in the same conduit.  Class Two and Three wiring and 
communications wiring may be run in the same conduit. 

 
C. Where different wiring classes terminate within the same enclosure, maintain clearances and install barriers per 

the National Electric Code. 
 

D. Where wiring is required to be installed in conduit, EMT shall be used.  Conduit shall be minimum 1/2 inch 
galvanized EMT.  Setscrew fittings are acceptable for dry interior locations.  Watertight compression fittings 
shall be used for exterior locations and interior locations subject to moisture.  Provide conduit seal off fitting 
where exterior conduits enter the building or between areas of high temperature/moisture differential. 

 
E. Flexible metallic conduit (max. 3 feet) shall be used for connections to motors, actuators, controllers, and 

sensors mounted on vibration producing equipment.  Liquid-tight flexible conduit shall be use in exterior 
locations and interior locations subject to moisture. 
 

F. Junction boxes shall be provided at all cable splices, equipment termination, and transitions from EMT to 
flexible conduit.  Interior dry location J-boxes shall be galvanized pressed steel, nominal four-inch square with 
blank cover.  Exterior and damp location JH-boxes shall be cast alloy FS boxes with threaded hubs and gasket 
covers. 

 
G. Where the space above the ceiling is a supply or return air plenum, the wiring shall be plenum rated. Teflon 

wiring can be run without conduit above suspended ceilings.  EXCEPTION:  Any wire run in suspended 
ceilings that is used to control outside air dampers or to connect the system to the fire management system 
shall be in conduit.  

 
H. Coaxial cable shall conform to RG62 or RG59 rating. Provide plenum rated coaxial cable when running in 

return air plenums. 
 
3.4 HARDWARE INSTALLATION 
 

A. Installation Practices for Wiring and Tubing 
 

1. All controllers are to be mounted vertically and per the manufacturer’s installation documentation. 
 

2. The 120 VAC power wiring to each Ethernet or Remote Site controller shall be a dedicated run, with 
a separate breaker.  Each run will include a separate hot, neutral and ground wire.  The ground wire 
will terminate at the breaker panel ground.  This circuit will not feed any other circuit or device. 

 
3. A true earth ground must be available in the building.  Do not use a corroded or galvanized pipe, or 

structural steel.  
 

4. Wires are to be attached to the building proper at regular intervals such that wiring does not drop.  
Wires are not to be affixed to or supported by pipes, conduit, etc. 

 
5. Wiring in finished areas will be concealed in ceiling cavity spaces, plenums, and furred spaces and 

wall construction.  Exception; metallic surface raceway may be used in finished areas on masonry 
walls.  All surface raceway in finished areas must be color matched to the existing finish within the 
limitations of standard manufactured colors. 

 
6. Wiring, in non-finished areas where possible, will be concealed in ceiling cavity spaces, plenums, 

furred spaces, and wall construction.  Exposed conduit will run parallel to or at right angles to the 
building structure. 

 
7. Wires are to be kept a minimum of three (3) inches from hot water or condense piping. 

 
8. Where sensor wires leave the conduit system, they are to be protected by a plastic insert. 
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B. Installation Practices for Field Devices 
  

1. Well-mounted sensors will include thermal conducting compound within the well to insure good heat 
transfer to the sensor.  

 
2. Actuators will be firmly mounted to give positive movement and linkage will be adjusted to give 

smooth continuous movement throughout 100 percent of the stroke. 
 

3. Relay outputs will include transient suppression across all coils.  Suppression devices shall limit 
transients to 150% of the rated coil voltage. 

 
4. Water line mounted sensors shall be removable without shutting down the system in which they are 

installed. 
 

5. For duct static pressure sensors, the high-pressure port shall be connected to a metal static pressure 
probe inserted into the duct pointing upstream. The low-pressure port shall be left open to the plenum 
area at the point that the high-pressure port is tapped into the ductwork. 

 
6. For building static pressure sensors, the high-pressure port shall be inserted into the space via a metal 

tube.  Pipe the low-pressure port to the outside of the building. 
 

C. Enclosures 
   

1. For all I/O requiring field interface devices, these devices, where practical, will be mounted in a field 
interface panel (FIP).  The Contractor shall provide an enclosure, which protects the device(s) from 
dust, moisture, conceals integral wiring and moving parts.  

 
2. FIP’s shall contain power supplies for sensors, interface relays and Contractors, safety circuits, and 

I/P transducers. 
 

3. The FIP enclosure shall be of steel construction with baked enamel finish; NEMA 1 rated with a 
hinged door and keyed lock.  The enclosure will be sized for 20% spare mounting space.  All locks 
will be keyed identically. 

 
4. All wiring to and from the FIP will be to screw type terminals.  Analog or communications wiring 

may use the FIP as a raceway without terminating.  The use of wire nuts within the FIP is prohibited. 
 

5. All outside mounted enclosures shall meet the NEMA-4 rating. 
 

6. The wiring within all enclosures shall be run in plastic track.  Wiring within controllers shall be 
wrapped and secured. 

 
D. Identification 

 
1. Identify all control wires with labeling tape or sleeves using either words, letters, or numbers that can 

be exactly cross-referenced with As-Built Drawings. 
 

2. All field enclosures, other than controllers, shall be identified with a Bakelite nameplate.  The 
lettering shall be in white against a black or blue background. 

 
3. Junction box covers will be marked to indicate that they are a part of the BAS system. 

 
4. All I/O field devices (except space sensors) that are not mounted within FIP's shall be identified with 

nameplates. 
 

5. All I/O field devices inside FIP's shall be labeled. 
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E. Control System Switch-Over 
 

1. Demolition of the existing control system will occur after the new temperature control system is in 
place including new sensors and new field interface devices. 

 
2. Switch over from the existing control system to the new system will be fully coordinated with the 

Owner.  A representative of the Owner will be on site during switch over. 
 

3. The Contractor shall minimize control system downtime during switch over.  Sufficient installation 
mechanics will be on site so that the entire switch over can be accomplished in a reasonable time 
frame. 

 
F. Location 

 
1. The location of sensors is per Mechanical and Architectural Drawings. 

 
2. Outdoor air sensors will be mounted on the north building face directly in the outside air.  Install these 

sensors such that the effects of heat radiated from the building or sunlight is minimized. 
 

3. Field enclosures shall be located immediately adjacent to the controller panel(s) to which it is being 
interfaced. 

 
3.5 SOFTWARE INSTALLATION 
 

A. General:  The Contractor shall provide all labor necessary to install, initialize, start-up and debug all system 
software as described in this section.  This includes any operating system software or other third party software 
necessary for successful operation of the system. 

 
B. Database Configuration:  The Contractor will provide all labor to configure those portions of the database that 

are required by the points list and sequence of operation. 
 

 
C. Color Graphic Slides:  Unless otherwise directed by the Owner, the Contractor will provide color graphic 

displays as depicted in the Mechanical Drawings for each system and floor plan.  For each system or floor 
plan, the display shall contain the associated points identified in the point list and allow for set point changes as 
required by the Owner.    

 
D. Reports - The Contractor will configure a minimum of 6 reports for the Owner as listed below: 

 
1. Central Plant Status Report 
2. Air Handler Status Report 
3. Energy Consumption Report 
4. Space Temperature Report 
5. Specialty Equipment Status Report 

 
E. Documentation - As-built software documentation will include the following: 

 
1. Descriptive point lists 
2. Application program listing 
3. Application programs with comments 
4. Printouts of all reports 
5. Alarm list 
6. Printouts of all graphics 
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3.6 COMMISSIONING AND SYSTEM STARTUP 
 

A. Point-to-Point Checkout:  
Each I/O device (both field mounted as well as those located in FIP’s) shall be inspected and verified for 
proper installation and functionality.  A checkout sheet itemizing each device shall be filled out, dated and 
approved by the Project Manager for submission to the Owner or Owner’s representative. 

 
B. Controller and Workstation Checkout: 

A field checkout of all controllers and front-end equipment (computers, printers, modems, etc.) shall be 
conducted to verify proper operation of both hardware and software.  A checkout sheet itemizing each device 
and a description of the associated tests shall be prepared and submitted to the Owner or Owner’s 
representative by the completion of the project. 

 
C. System Acceptance Testing  

 
1. All application software will be verified and compared against the sequences of operation.  Control 

loops will be exercised by inducing a setpoint shift of at least 10% and observing whether the system 
successfully returns the process variable to setpoint.  Record all test results and attach to the Test 
Results Sheet. 

 
2. Test each alarm in the system and validate that the system generates the appropriate alarm message, 

that the message appears at all prescribed destinations (workstations or printers), and that any other 
related actions occur as defined (i.e. graphic panels are invoked, reports are generated, etc.).  Submit a 
Test Results Sheet to the Owner. 

 
3. Perform an operational test of each unique graphic display and report to verify that the item exists, 

that the appearance and content are correct, and that any special features work as intended.  Submit a 
Test Results Sheet to the Owner. 

 
4. Perform an operational test of each third party interface that has been included as part of the 

automation system.  Verify that all points are properly polled, that alarms have been configured, and 
that any associated graphics and reports have been completed.  If the interface involves a file transfer 
over Ethernet, test any logic that controls the transmission of the file, and verify the content of the 
specified information.   

 
3.7 SEQUENCES OF OPERATION 

 
A. Boilers with Associated Pumps and Appurtenances  
 

1. Integrate factory control system into ATC system.  See Boiler Spec. Section 23 0120. 
 
B. Hot Water Unit Heater 
 
 1. Point List 
  a. Space Temperature 
  b. Space Temperature set-point 
  c. Fan Start/Stop 
 
 2. Sequence of Operation 
  a. Unit fan shall cycle based on space temperature set-point. 
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C. Hot Water Circulator Pumps (HWP-1 & HWP-2) 
 

1. Point List 
 
a. Pump Start/Stop  
b. Pump Status  
c. VFD Status 
d. System Differential Pressure 

 
2. Sequence of Operation 

 
a. Occupied Mode: Pump HWP-1 or HWP-2 shall start when the outdoor air temperature drops 

below 60 o F. (adjustable). 
b. Unoccupied Mode: Pump HWP-1 or HWP-2 shall start when the outdoor air temperature 

drops below 40 o F. (adjustable). 
c. Lead / Lag: When the system calls for heat, the lead pump shall start, if the pump current 

sensor does not sense proper current within 4 minutes, the lead pump shall shutdown and the 
lag pump shall become lead and an alarm shall be generated at the OWS. Pumps shall 
alternate once each seven days to provide equal run time. 

d. Pump speed shall modulate through the respective VFD as required to satisfy the system 
differential pressure control sensor. 

 
D. Hot Water Heating Pumps 
  

1. Point List 
 

a. Pump Start/Stop  
b. Pump Status  
c. VFD Status 
d. Pressure Differential Control Sensor  

 
2. Sequence of Operation  
 

a. Occupied Mode: Pump shall start when the outdoor air temperature drops below 60 o F. 
(adjustable). 

b. Unoccupied Mode: Pump shall start when the outdoor air temperature drops below 40 o F. 
(adjustable). 

c. Lead / Lag: When the system calls for heat, the lead pump shall start, if the pump current 
sensor, does not sense proper current within 4 minutes, the lead pump shall shutdown and the 
lag pump shall become lead and an alarm shall be generated. 

d. Pump speed shall modulate through the respective VFD as required to satisfy the system 
differential pressure control sensor. 

 
3.8  TRAINING 
 

A. The Contractor shall supply personnel to train key customer personnel in the operation and maintenance of the 
installed system. The training program shall be designed to provide a comprehensive understanding and basic 
level of competence with the system. It shall be sufficiently detailed to allow customer personnel to operate the 
system independent of any outside assistance.  On-line context sensitive HELP screens shall be incorporated 
into the system to further facilitate training and operation. 
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B. The training plan shall include detailed session outlines and related reference materials. The customer 
personnel shall be able to utilize these materials in the subsequent training of their co-workers. 

 
1. Training time shall not be less than a total of 40 hours, and shall consist of: 

 
a. 16 hours during normal day shift periods for system operators. Specific schedules shall be 

established at the convenience of the customer. 
b. 24 hours of system training shall be provided to customer supervisory personnel so that they 

are familiar with system operation. 
 

c. The specified training schedule shall be coordinated with the customer and will follow the 
training outline submitted by the Contractor as part of the submittal process. 
 

d. Provide an as built Video training tape, showing & explaining all animated graphics in detail, 
all controllers and equipment the FMS operates.  (Four (4) Copies shall be supplied). 
 

e. If further training is needed, the Contractor shall provide another 40 hours at no extra cost. 
 

2. All training sessions shall be scheduled by the Construction Manager.  The Contractor shall provide 
sign-in sheets and distribute minutes of each session prior to the subsequent session. This 
documentation shall be included in the Operation and Maintenance manuals. 
 

END OF SECTION 


