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This Section was developed by the U.S. General Services Administration (GSA) as a supplement to MASTERSPEC.  It is based on MASTERSPEC organization, writing style, and model text; and is for ARCOM to distribute to MASTERSPEC Licensed Users for use on GSA projects as directed by GSA's Contracting Officer.  Use caution when editing this Section because GSA has included text and writing styles that are not compatible with other MASTERSPEC Sections.  Care must also be taken to coordinate requirements in this Section with other Sections and with the GSA version of Division 1.

SECTION 15901 - TEMPERATURE CONTROLS
This Section uses the term Architect.  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project’s Specifications; Section titles may have changed.
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract including General and Supplementary Conditions and Divisions 1, 15, and 16 Specifications apply to this section.
1.2 SUMMARY

A. Provide temperature, humidity and flow pressure sensing, monitoring and control instrumentation as required for the Heating, Ventilating and Air Conditioning, (HVAC) systems, including thermostats, humidistats, flow meters, valves, dampers, valve and damper operators etc., as required for a complete operating system.
Select one of the following three subparagraphs.

In new buildings select the following:

1. All valves, dampers, motors, sensing devices, accessories etc. shall be compatible with and designed to operate with the Building Automation System (BAS) specified under section 15900.
For existing building renovation and/or expansion projects having an existing BAS select the following:

2. All valves, dampers, actuators, sensing devices, accessories etc. shall be compatible with and designed to operate with the BAS specified under section 15900.  The existing [pneumatic] [electric] control system shall be serviced, recalibrated and extended as indicated on the control diagrams.  Wiring and tubing which will be affected by this project shall be caped, terminated, or plugged as required to avoid damage to other areas of the building.
For small renovations and/or addition projects to existing buildings which do not have a Building Automation System select the following:

3. The automatic temperature control system shall consist of new and existing [pneumatic][electric] components. Work under this section includes modification to the existing system in those areas of the building affected by work under this project.  Parts of the existing system shall be replaced or expanded as indicated on the control diagrams and in the sequence of operation.  The system shall consist of every control component, instrument, thermostat, transmitter, controller, relay, automatic valve, automatic damper, automatic valve and damper operator, switch, panel, [air compressor] and other accessory equipment and a complete wiring [and compressed air piping] system as required for a complete and operational system.
B. Related Sections include the following:

1. Division 15 Section “Sequence of Operation” for requirements that relate to this section.
2. Division 15 Section “Building Automation Section” for requirements that relate to this Section.
1.3 DEFINITIONS
A. BACnet:  The Building Automation and Control networking communication protocol: ANSI/ASHRAE standard 135-1995.  Developed by ASHRAE to provide a universal means by which BASs from various manufacturers can share data and communicate with each other.
B. Control Devices: Valves, dampers and other appurtenances that change the properties and henceforth effect the controlled parameter.
C. Controlled Parameter: Usually Air, Water, Glycol, Steam or other media that is controlled by the automatic control system.
D. Device (BACnet): A device, real or virtual, that supports digital communication using the BACnet protocol.  Examples would be an operator’s workstation (OWS), router, unitary controller etc.
E. Ethernet:  A popular, widely used local area network (LAN), which conforms to IEEE standard 802.3.
F. Events:  Changes in the state of an object or controlled parameters, typically between Normal, Off-Normal and fault condition.  Events may be reported from one or more BACnet devices to other BACnet devices.
G. LAN (Local Area Network):  A LAN is a network of interconnected workstations sharing resources of a single processor or server within a relatively small geographic area.
H. MS/TP: Master-Slave/Token-Passing, EIA-485, LAN developed for BACnet by ASHRAE.  Operates a 9600, 19.2K, 38.4K and 76.8 K BPS.  Master nodes (devices) pass around a “speaking token,” which entitles the holder to initiate BACnet messages.  Slave nodes can only respond to messages from Master(s).
I. NIST: National Institute of Standards and Technology, NIST is developing a BACNET device compliance testing facility in Gaithersburg, MD.
J. NODE: A computer or digital device connected to a network, with an address on that network.
K. OBJECT (BACnet): A BACnet “Object” represents, in a standardized way, the information required for a BAS.  The “analog input” (AI) Object, for example, represents sensor inputs, such as temperature sensors.
L. Object identifier: A 32-bit number, which uniquely identifies an object within a device, or the Device, object internetwork-wide.  The first 10 bits represent the object type and the other 22 bits represent the instance number.
M. Peer-to-Peer Communication: Communication between equals.  The BACnet application programs (performance of the functions of the BACnet devices on which they operate) with in devices of the appropriate Conformance Class, talk to each other as peers, using the Protocol Stacks to deliver their message(s) to each other.  Likewise, network Layers may talk as peers to determine how to route messages.
N. Physical Segment:  A single continuous medium (wire) to which BACnet nodes are attached.
O. Property:  A particular characteristic of a BACnet object.  Examples of properties are Description (a text description of what the object represents, such as OSA for Outside Air, and analog input object), Present Value (22 for the same input), and Engineering Units (degrees Celsius).
P. Repeater: A device that connects two or more physical segments of a LAN at the physical layer and exactly reproduces the signals so the nodes on either side of the repeater can be considered on the same network.
Q. Router: A device, which connects two or more networks, of the same or different types, so a BACnet message may be transferred across the appropriate networks to efficiently reach its destination.
R. Switch: (static pressure, pneumatic modulating).
S. Unitary Controller:  Devices that control and/or monitor a single piece of equipment.
1.4 SUBMITTALS
A. Product Data for each device or component of the system shall be submitted for review and approval.  Data shall include the information necessary to determine the suitability of the device for the intended purpose and to insure specification compliance.
B. Shop drawings shall be submitted and shall consist of a complete list of equipment, materials, manufacturer's technical literature, cut-sheets, and installation instructions.  Drawings shall contain building floor plans, indicating proposed layout, complete wiring, routing, schematic diagrams, tag numbers of devices, software descriptions, software flowcharts indicating the manner in which the manufacturer plans to comply with the specified sequence of operations, calculations, installation details, and other details required to demonstrate that the system will function properly.
C. Warranty:  Special warranty specified in this section.
1.5 QUALITY ASSURANCE
A. Products shall be standard products of manufacturer, having been in commercial or industrial use for at least five years prior to the bid date for this project.
B. System components shall be manufactured under ISO 9001 standards for quality.
C. Contractor shall have been in business, installing and maintaining the same brand of equipment as used on this project for at least 3 years prior to the bid date of this project.
D. Installer Qualifications:  An experienced installer who is [an authorized representative] [a certified installer] [an approved installer] of the automatic control system manufacturer for both installation and maintenance of units required for this Project.
E. Manufacturer Qualifications:  A firm experienced in manufacturing automatic temperature control systems similar to those indicated for this Project and with a record of successful in-service performance.
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.
G. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilation Systems."
1.6 DELIVERY, STORAGE AND HANDLING
A. Contractor shall receive, store and deliver to the jobsite the materials for this project.
B. Materials, which are to be specified to be factory mounted in equipment furnished by others, such as components for terminal equipment, shall be shipped directly to the manufacturer of that equipment for factory installation.

C. Materials which are to be installed in sheet metal or piping systems, such as valves, wells, pressure taps, flow meters, dampers and sensors, shall be delivered directly to the sheet metal or piping contractor for installation.

1.7 COORDINATION
A. Coordinate material delivery to comply with project schedule.
B. Coordinate conduit, and wiring installation with other trades to avoid conflicts.
C. Coordinate panel locations with other trades to avoid conflicts and to provide power and other requirements.
D. Coordinate location of space thermostats, humidistats, and other exposed control sensors with plans and room details before installation.
1.8 OPERATION AND MAINTENANCE MANUALS
A. Operation and Maintenance manuals shall contain the following:
1. System architecture overview.
2. Hardware cut-sheets and product descriptions, with specific identification of the product(s) actually provided for this project.
3. As-built drawings.
4. Installation, mounting and connection details for each piece of field hardware and their associated accessories.
5. Electronic media copy of each software program provided for the project.
1.9 MAINTENANCE AND SERVICE
A. Provide all recommended system preventative maintenance and failure repair during the warranty period at no additional cost to the government.
1.10 WARRANTY
When warranties are required, verify with Owner's counsel that special warranties slated in this Article are no less than remedies available to Owner under prevailing local laws.  See discussion abut warranties in the Evaluations.  Coordinate with Division 1 Section, "Product Requirements."
A. Special Warranty:  The system herein specified shall be free from defects in workmanship and material under normal use and service.  If within [12] [24] <insert number> months from the date of acceptance by the Owner/Architect, equipment or software herein described is proven to be defective in workmanship or material, it shall be adjusted, repaired, or replaced free of charge.  This system warranty shall also include each software program, upgrade and maintenance.
Verify available warranties for units and components and insert number below.

B. Warranty Period for <insert equipment name>:  [Two] <insert number> years from date of Substantial Completion.
PART 2 -  PRODUCTS

2.1 SENSORS
A. Electronic Sensors:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as required.
1. Thermistor temperature sensors as follows:
a. Accuracy:  Plus or minus [0.3 deg C (0.5 deg F)] [0.2 deg C (0.36 deg F)] at calibration point.
b. Wire:  Twisted, shielded-pair cable.
c. Insertion Elements in Ducts:  Single point, [20 cm (8 inches)] [46 cm (18 inches)] long; where air stream usage is not affected by temperature stratification or where ducts are smaller than 1 sq. m (9 sq. ft.).
d. Averaging Elements in Ducts:  [91 cm (36 inches) long, flexible] [183 cm (72 inches) long, flexible] [46 cm (18 inches) long, rigid]; where air stream is prone to temperature stratification or where ducts are larger than 1 sq.m. (9 sq. ft.); length as required to reach from one corner diagonally across the duct to the opposite corner.
e. Insertion Elements for Liquids:  Brass socket with minimum insertion length of 64 mm (2-1/2 inches) into the liquid.
f. Room Sensors:  Match room thermostats, locking cover, platinum.
g. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight.
h. Room Security Sensors:  Stainless-steel cover plate with insulated back plate and security screws.
2. Resistance Temperature Detectors:
a. Construction:  Platinum.
b. Accuracy:  Plus or minus 0.2 percent at calibration point.
c. Wire:  Twisted, shielded-pair cable.
d. Insertion Elements in Ducts:  Single point, [20 cm (8 inches)] [46 cm (18 inches)] long; where air stream usage is not affected by temperature stratification and where ducts are smaller than 1 sq. m (9 sq. ft.).
e. Averaging Elements in Ducts:  [91 cm (36 inches) long, flexible] [183 cm (72 inches) long, flexible] [46 cm (18 inches) long, rigid]; use where prone to temperature stratification or where ducts are larger than 1 sq. m (9 sq. ft.); length as required to reach from one corner diagonally across the duct to the opposite corner.
f. Insertion Elements for Liquids:  Brass socket with minimum insertion length of 64 mm (2-1/2 inches), into the liquid.
g. Room Sensors:  Match room thermostats, locking cover.
h. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight.
i. Room Security Sensors:  Stainless-steel cover plate with insulated back plate and security screws.
3. Humidity Sensors:
a. Bulk polymer sensor element.
b. Accuracy:  +2 percent of full range, with linear output.
Another standard span for room sensors below is 20 to 90 percent relative humidity with 2 percent accuracy.

c. Room Sensors:  With locking cover matching room thermostats, span of 25 to 90 percent relative humidity.
d. Duct and Outside-Air Sensors:  With element guard and mounting plate, range of 0 to 100 percent relative humidity.
4. Static-Pressure Transmitter:
a. Nondirectional sensor with suitable range for expected input.
b. Temperature compensated, for greatest accuracy.
c. Accuracy:  + 2 percent of full operating range with repeatability of 0.5 percent.
d. Output:  4 to 20 mA.
e. Building Static-Pressure Range:  0 to 62 Pa (0 to 0.25 inch wg).

f. Duct Static-Pressure Range:  0 to 1243 Pa (0 to 5 inches wg).

g. Instrument range shall be 1.5 times the expected range of the product being measured.
5. Pressure Transmitters:  Direct acting for gas, liquid, or steam service; range suitable for system, not to exceed 1.5 times the value of the measured variable; 4 to 20 mA proportional output to sensed variable change.
B. Pneumatic Thermostats and Transmitters:
1. Vibration and corrosion resistant.
2. Space-Temperature Sensors:  Linear-output type, 10 to 38 deg C (50 to 100 deg F) range, with blank locking covers matching room thermostats.
3. Room Return-Air Temperature Sensors:  Linear-output type with bimetal sensing element and corrosion-proof construction, 10 to 38 deg C (50 to 100 deg F) range, designed to be mounted in light troffers.
4. Duct-Mounted or Immersion-Type Temperature Sensors:  Range as required, 21- to 103-kPa (3- to 15-psig) output signal.
5. Temperature Transmitters:
a. Rigid-stem type with bimetal sensing elements, 21- to 103-kPa (3- to 15-psig) output signal.
b. Averaging-Element Sensors:  Single- or multiple-unit capillary elements, sensing temperature change along entire length of duct.
c. Tamperproof Sensors:  Corrosion-resistant construction, suitable for mounting on vibrating surface with exposed capillary protected with temperature-compensated armor or protective tubing.
d. Pipe-Mounted Temperature-Sensing Elements:  Rod-and-tube type, with separable wells filled with heat-conductive compound, mounting brackets.
e. Outdoors:  Provide bulb weather shield with mounting brackets.
6. Space and Duct Humidity Transmitters:
a. One pipe, output signal change directly proportional to sensed variable change, with minimum repeatable sensing span of 10 to 90 percent relative humidity, for 3- to 15-psig (21- to 103-kPa) output signal, corrosion resistant and temperature compensated, and with factory-calibrated adjustment.
b. Space Mounting:  Solid state unit with cover to match space thermostats.
7. Differential-Pressure Transmitters:
a. One pipe, direct acting for gas, liquid, or steam service.
b. Linear-output, with range of 0 to 344 kPa (0 to 50 psig), and 21- to 103-kPa (3- to 15-psig) output signal.
8. Differential-Air-Pressure Transmitters:  
a. One pipe, direct acting, double bell, unidirectional with suitable range for expected input.
b. Temperature compensated.
c. Accuracy:  5 percent of full range and 2 percent of full scale at midrange.
d. Output Signal:  3 to 15 psig (21 to 103 kPa) over sensed variable change.
C. Equipment operation sensors as follows:
1. Status Inputs for Fans:  Differential-pressure switch with adjustable range of 0 to 1243 Pa (0 to 5 inches wg).
2. Status Inputs for Pumps:  Differential-pressure switch piped across pump with adjustable pressure-differential range of 5 psig (35 kPA) to 1.5 times the design pump operating pressure differential.
3. Status Inputs for Electric Motors:  Current-sensing relay with current transformers, adjustable and set to 175 percent of rated motor current.
4. Digital-to-Pneumatic Transducers:  Convert plus or minus 12-V dc pulse-width-modulation outputs, or continuous proportional current or voltage to 3 to 15 or 0 to 138 kPa (0 to 20 psig).

5. Pneumatic Valve/Damper Position Indication:  Potentiometer mounted in enclosure with adjustable crank-arm assembly connected to damper blade or valve stem to transmit 0 to 100 percent valve/damper travel.
D. Electronic Valve/Damper local Position Indication:  Visual scale indicating percent of travel and 2- to 10-V dc, feedback signal.
E. Water-Flow Switches:  Bellows-actuated mercury or snap-acting type, with appropriate scale range and differential adjustment, with stainless-steel or bronze paddle.  For chilled-water applications, provide vapor-proof type.
F. Carbon-Monoxide Detectors:  Electronic, microprocessor-based, designed to measure carbon monoxide (CO) and provide a digital display and analog output proportional to the CO level being sensed.  Unit shall display and report CO levels of between 0 and 200 ppm.  Units shall be furnished in either wall mount or duct mount configuration as required for the specified installation.  Detectors shall have automatic calibration and shall employ multiple sensors and one power supply.
G. Carbon-Dioxide Sensor and Transmitter:  Electronic, designed to monitor CO2 levels in HVAC systems for use in demand controlled ventilation systems according to ASHRAE Standard 62.  Units shall have linear analog output of 0-10VDC/4-21mA, over a range of 0-3000 ppm of CO2.  Units shall be furnished with a 5-year calibration guarantee.
H. Oxygen Sensor and Transmitter:  Wall-mounted, single detectors, using solid-state zircon cell sensing, suitable over a temperature range of minus 32 to plus 1100 deg F (0 to 593 deg C), calibrated for 0 to 5 percent, with continuous or averaged reading, 4 to 20 mA output.
I. Refrigerant Detectors:  Dual-level detectors, using solid-state sensors, with alarm preset for 300 ppm, alarm indicator light, alarm silence light and button, alarm test light and button, and trouble light.  Provide auxiliary adjustable relay, preset for 150 ppm.
J. Occupancy Sensor:  Passive infrared, with time delay, daylight sensor lockout, sensitivity control, and 180-degree field of view with vertical sensing adjustment, flush mounting for finished areas (offices, entries, etc.), and wall mounted for storage areas, garages, shops, etc.
K. Celestial Ambient Light Sensor:  Sensors shall be designed to measure ambient light levels and transmit the amount of light present at their location to a Building Automation System or other electronic controller.  Units shall be designed for both indoor and outdoor locations, as appropriate for the installation.  Outside units shall have a range of 5-750 fc; and inside units shall have a range of 5 to 200 fc.
2.2 THERMOSTATS
A. Combination Thermostat and Fan Switches:
1. Line-voltage thermostat with two-, three-, or four-position, push-button or lever-operated fan switch.
2. Label switches "FAN ON-OFF," "FAN HIGH-LOW-OFF," or "FAN HIGH-MED-LOW-OFF."
3. Provide unit for mounting on two-gang switch box.
4. Separate heating and cooling setpoint with locking exposed setpoint adjustment.
5. Automatic switching from heating to cooling.
B. Electric solid-state, microcomputer-based room thermostat with remote sensor.
1. Automatic switching from heating to cooling.
2. Preferential rate control to minimize overshoot and deviation from set point.
3. Set up for four separate temperatures per day, by time periods.
4. Instant override of set point for continuous or timed period from 1 hour to 31 days.
5. Short-cycle protection.
6. Programming based on [weekdays, Saturdays and Sundays] [every day of week].
7. Selection features include deg F or deg C display, 12- or 24-hour clock, keyboard disable, remote sensor, fan on-auto.
8. Battery replacement without program loss.
9. Thermostat display features include the following:
a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Programmed time.
e. Duration of timed override.
f. Day of week.
g. System mode indications include "HEATING," "OFF," "FAN AUTO," AND "FAN ON."
C. Low-Voltage, On-Off Thermostats:  NEMA DC 3, 24-V, bimetal-operated mercury-switch type, with adjustable anticipation heater.
D. Line-Voltage, On-Off Thermostats:  
1.  Bimetal-actuated, open contact or bellows-actuated, enclosed, snap-switch type, or equivalent solid-state type, with heat anticipator, integral manual on-off-auto selector switch.
2. Equip thermostats, which control electric heating loads directly, with off position on dial wired to break ungrounded conductors.
3. Dead Band:  Maximum 1 deg C (2 deg F).
E. Remote-Bulb Thermostats:
1. On-off or modulating type, liquid filled to compensate for changes in ambient temperature, with copper capillary and bulb, unless otherwise indicated.
2. Bulbs in water lines with separate wells of same material as bulb.
3. Bulbs in air ducts with flanges and shields.
4. Averaging Elements:  Copper tubing with either single- or multiple-unit elements, extended to cover full width of duct or unit, adequately supported.
5. Scale settings and differential settings are clearly visible and adjustable from front of instrument.
6. On-Off Thermostat:  With precision snap switches, with electrical ratings required by application.
7. Modulating Thermostats:  Construct so complete potentiometer coil and wiper assembly is removable for inspection or replacement without disturbing calibration of instrument.
F. Fire-Protection Thermostats:
1. UL listed with fixed or adjustable settings to operate at not less than 24 deg C (75 deg F) above normal maximum operating temperature, with the following:
2. Compliant with latest issue of NFPA 90A.
3. Reset:  [Manual] [Automatic with control circuit arranged to require manual reset at central control panel, with pilot light and reset switch on panel labeled to indicate operation].
G. Pneumatic Room Thermostats:  
1. [One] [Two] [Three] pipe[s], fully proportional with adjustable throttling range and tamperproof locking concealed settings, direct or reverse acting as required.
2. Factory Calibration:  17.2 kPa/deg C (2.5 psig/deg F).

3. Range:  7.2 to 29.4 deg C (45 to 85 deg F).

4. Sensitivity Adjustment Range:  7 to 27.6 kPa/deg C (1 to 4 psig/deg F).

5. Retain subparagraph below for dual-temperature units; two- or three-pipe units must be selected.
6. Dual-Temperature Thermostats:  Automatic changeover from normal setting to lower unoccupied setting, with manual-reset lever to permit return to normal temperatures during unoccupied cycles, with automatic reset to normal during next cycle of operation.
Retain subparagraph below if limits are required.  Change limit temperatures to suit requirements.

7. Limits:  Field adjustable, to limit setting cooling set point below 24 deg C (75 deg F), and heating set point above 24 deg C (75 deg F).

H. Room Thermostat Cover Construction:
1. Manufacturer's standard locking covers.
Subparagraphs below are optional.

2. Set-Point Adjustment:  [Concealed] [Exposed]
3. Set-Point Indication:  [Concealed] [Keyed] [Exposed].
4. Thermometer:  [Concealed] [Exposed] [Red-reading glass] [Spiral bimetal].
5. Color:  <Insert color from manufacturer's standard colors>.
6. Orientation:  [Vertical] [Horizontal].
Select accessories below or insert other accessories if required.  Possibly insert a listing of areas (by categories) to receive accessories.

I. Room thermostat accessories:
1. Insulating Bases:  For thermostats located on exterior walls.
2. Thermostat Guards:  [Locking; heavy-duty, transparent plastic; mounted on separate base] [Metal wire, tamperproof] [Locking, solid metal, ventilated].
3. Adjusting Key:  As required for calibration and cover screws.
4. Aspirating Boxes:  For flush-mounted aspirating thermostats.  See drawings for location.
5. Set-Point Adjustment:  13-mm (1/2-inch) diameter, adjustment knob.
J. Immersion Thermostats:  Remote-bulb or bimetal rod-and-tube type, proportional acting with adjustable throttling range and adjustable set point.
K. Airstream Thermostats:  Two-pipe, fully proportional, single-temperature type, with adjustable set point in middle of range and adjustable throttling range, plug-in air gauge test fitting or permanent pressure gage, remote bulb, bimetal rod and tube, or averaging element.
L. Electric Low-Limit Duct Thermostat:
1. Snap-acting, single-pole, single-throw, manual- or automatic-reset switch that trips if temperature sensed across a randomly selected 300 mm (12 inches) portion of bulb length is equal to or below set point.
2. Bulb Length:  Minimum 6 m (20 feet), to be serpentined across the leaving side of the coil surface.
3. Quantity:  One thermostat for every 2 sq. m (20 sq. ft.) of coil surface.
M. Electric High-Limit Duct Thermostat:  Electric High-Limit Duct Thermostat:  
1. Snap-acting, single-pole, single-throw, manual- or automatic-reset switch that trips if temperature sensed across randomly selected 300 mm (12 inches) of bulb length is equal to or above set point.
2. Bulb Length:  Minimum 6 m (20 feet).
3. Quantity:  One thermostat for every 2 sq. m (20 sq. ft.) of coil surface.
N. Heating/Cooling Valve-Top Thermostats:  Proportional acting for modulating flow, molded-rubber diaphragm, remote-bulb liquid-filled element, direct or reverse acting with minimum valve shutoff differential pressure of 172 kPa (25 psig), and cast housing with position indicator and adjusting knob.
2.3 HUMIDISTATS
A. Pneumatic Room Humidistats:  Wall-mounted, proportional type with adjustable throttling range, [20 to 90] [55 to 95] [25 to 65] percent operating range, with cover matching room thermostat cover.
B. Electric Duct-Mounted Humidistats:  Insertion, 2-position type with adjustable 2 percent throttling range, 20 to 80 percent operating range, single- or double-pole contacts.
C. Pneumatic or Electronic Duct-Mounted Humidistats:  Proportioning type with adjustable throttling range, [20 to 90] [55 to 95] [25 to 65] percent operating range, in galvanized steel duct mounting enclosure.
2.4 ACTUATORS 

A. Electric:
1. Size to operate with sufficient reserve power to provide smooth modulating action or two-position action over the entire operating range.
2. Proportional or two-position type as indicated in the sequence of operation, with current limiting circuitry or microprocessor overload protection.
B. Electronic:
1. Designed for minimum 60,000 full-stroke cycles at rated torque.
2. Valves:  Size for torque required for valve close-off at 1.5 times the maximum pump differential pressure.
3. Dampers:  Size to provide smooth operation and tight shutoff with actuator power equal to 1.5 times that required to operate the specific damper on which the actuator is being installed.
4. Coupling:  V-belt and V-shaped, toothed cradle.
5. Overload Protection:  Electronic overload or digital rotation-sensing circuitry.
6. Fail-Safe Operation:  Mechanical, spring-return mechanism.  Provide external, manual gear release on non-spring-return actuators.  (This is not required for terminal unit coil valves or volume actuators.)
7. Power Requirements (Two-Position Spring Return):  [24] [120] [230]-V ac.
8. Power Requirements (Modulating):  Maximum 10 VA at 24-V ac or 8 W at 24-V dc.
9. Proportional Signal:  2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback signal where position feedback is specified.
10. Temperature Rating (Non-Smoke Dampers):  [minus 30 to plus 50 deg C (Minus 22 to plus 122 deg F)] [4 to 40 deg C (40 to 104 deg F)].
11. Temperature Rating (Smoke Dampers):  minus 30 to plus 121 deg C (Minus 22 to plus 250 deg F).
12. Run Time:  [12 seconds open, 5 seconds closed] [30 seconds] [60 seconds] [120 seconds].
13. All proportional actuators on the primary air handling and heating and cooling systems shall be positive positioning (pneumatic actuators). A feedback signal corresponding to the actual valve or damper position shall be provided where specified.
Standard spring ranges are 2 to 5 psig (14 to 35 kPa), 3 to 10 psig (21 to 69 kPa), and 8 to 11 psig (55 to 76 kPa).

C. Pneumatic Valve Operators:  Rolling-diaphragm, spring-loaded, piston type with spring range as required [and positive positioning relay].  Operator shall provide full shutoff at 1.5 times the maximum pump differential pressure.
D. Pneumatic Damper Operators:
1. Rolling-diaphragm, piston type with adjustable stops and spring return, sized to operate with sufficient reserve power to provide smooth modulating action or two-position action.
2. Where actuators operate in sequence, provide pilot positioners.
E. Positive Positioners:  Pneumatic, with adjustable start point from 2 to 12 psig (14 to 83 kPa), and adjustable operating span from 5 to 13 psig (35 to 90 kPa).

Operators below have superior torque but require at least 25 psig (172 kPa) of air.

F. Inlet-Vane Operators:  Pneumatic with 60 to 80 psig (420 to 560 kPA) positioning air pressure type positive positioner.  Electronic, sized for 1.25 times the normal operating pressure.  Operate at full stroke in 30 seconds or less.
2.5 CONTROL VALVES
A. Control Valves:  Factory fabricated, of type, body material, and pressure class based on maximum pressure and temperature rating of the piping system in which the valve is being installed, unless otherwise indicated.
B. Globe Valves DN 50 (NPS 2) and Smaller:  Bronze body, bronze trim, rising stem, renewable 316 stainless steel disc, screwed ends with back-seating capacity, and re-packable under system pressure.
C. Globe Valves DN 65 (NPS 2-1/2) and Larger:  Cast iron body, bronze trim, rising stem, plug-type disc, flanged ends, and renewable seat and stainless steel disc.
D. Ball Valves NPS 2 (DN 50) and Smaller:  Forged brass body with nickel plating, characterized stainless steel ball and trim, and Teflon seats and seals.
E. Hydronic system valves shall have the following characteristics:
1. Rating:  Class 125 for service at 862 kPa (125 psig) and 121 deg C (250 deg F) operating conditions.
2. Sizing:  21-kPa (3-psig) maximum pressure drop at design flow rate.
3. Flow Characteristics:  Two-way valves shall have equal percentage characteristics; three-way valves shall have linear characteristics.  Operators shall close valves against 1.5 times pump shutoff head.
F. Steam system valves shall have the following characteristics:
1. Rating:  Class 125 for service at 862 kPa (125 psig) and 121 deg C (250 deg F) operating conditions.
2. Sizing:  69-kPa (10-psig) inlet pressure and 35-kPa (5-psig) pressure drop at design flow rate.
Select subparagraph above or below.

3. Sizing:  Pressure drop at maximum flow of 80 percent of inlet pressure for low-pressure systems and 42 percent of inlet pressure for high-pressure systems.
4. Flow Characteristics:  Modified linear.
Butterfly valves below can also be rated up to 250 deg F (121 deg C).

G. Butterfly Valves:
1. 200-psig (1380-kPa), 150-psig (1035-kPa) maximum pressure differential, ASTM A 126 cast-iron or ASTM A 536 ductile-iron body and bonnet, extended neck, stainless-steel stem, field-replaceable EPDM or Buna N sleeve and stem seals.
Select one of three body styles in subparagraph below.

2. Body Style:  [Wafer] [Lug] [Grooved].
Select one of four disc types in subparagraph below.

3. Disc Type:  [Nickel-plated ductile iron] [Aluminum bronze] [Elastomer-coated ductile iron] [Epoxy-coated ductile iron].
4. Sizing:  1-psig (7-kPa) maximum pressure drop at full open at design flow rate.
Coordinate number of ports for terminal unit control valves below with Drawings.

H. Terminal Unit Control Valves:
1. Bronze or brass body, bronze trim, two- or three-port as indicated, stainless steel ball union and threaded ends, 100 psi close-off rating.
2. Rating:  Class 125 for service at 862 kPa (125 psig) and 121 deg C (250 deg F) operating conditions.
3. Sizing:  21-kPa (3-psig) maximum pressure drop at design flow rate, and actuator to close against 1.5 times pump operating differential pressure.
4. Flow Characteristics:  Two-way valves shall have equal percentage characteristics; three-way valves shall have linear characteristics.
2.6 DAMPERS
A. Dampers:  AMCA-rated, [parallel] [opposed]-blade design; 2.8-mm (0.1084-inch) minimum, galvanized-steel frames with holes for duct mounting; damper blades shall not be less than 1.6-mm (0.0635-inch) galvanized steel with maximum blade width of 203 mm (8 inches) for modulating dampers and 12 inches (304.8 mm) for two-position dampers.
B. Blades shall be secured to 13-mm (1/2-inch) diameter, zinc-plated axles using zinc-plated hardware, with nylon blade bearings, blade-linkage hardware of zinc-plated steel and brass, ends sealed against spring-stainless-steel blade bearings, and thrust bearings at each end of every blade.
C. Operating Temperature Range:  From minus 40 to plus 93 deg C (minus 40 to plus 200 deg F).
D. Seals:  Closed-cell neoprene edging around damper frame.
E. For low-leakage applications, use parallel- or opposed-blade design with inflatable seal blade edging, or replaceable rubber seals, rated for leakage at less than 51 L/s per sq. m (10 cfm per sq. ft.) of damper area, at differential pressure of 995 Pa (4 inches wg) when damper is being held by torque of 5.6 N x m (50 in./lbs); when tested according to AMCA 500D.
2.7 CONTROL AIR SUPPLY (PNEUMATIC SYSTEMS)
A. Control and Instrumentation Tubing:
1. Type K seamless copper tubing complying with ASTM B 88M (ASTM B 88), or Type ACR copper tubing, complying with ASTM B 280.
2. Virgin-polyethylene, flame-retardant, nonmetallic tubing complying with ASTM D 2737, with flame-retardant harness for multiple tubing.
3. Size tubing to ensure that the pressure drop to the end air using device does not exceed 4 psig at the maximum control air consumption.
B. Fittings:  Cast-bronze solder fittings, complying with ASME B16.18, or wrought-copper solder fittings, complying with ASME B16.22, except forged-brass compression-type fittings at connections to equipment.
C. Joining Method:  Soldered or brazed.
Delete paragraph above or below.  Polyethylene tubing may not be suitable on high-pressure systems.

D. Fittings:  Compression or push-on polyethylene fittings.
E. Capacity Storage Tank:  ASME storage tank with drain test cock, automatic moisture removal trap, tank relief valve, rubber-cork vibration isolation mounting pads sized for no more than six compressor starts per hour, and automatic drain fittings.
Select appropriate compressor configuration.  Duplex provides backup in case of failure.

F. Duplex Air Compressor:
G. Controls arranged for automatic lead/lag operation.
1. Controls arranged for automatic lead/lag operation.
2. Capacity sized to supply compressed air to temperature-control system with one compressor operating at 2/3 of the time.
3. Piped and wired to permit replacing compressor without shutting both units off (lead and lag operation).
4. Adjustable pressure control, set to start and stop both compressors at different pressures.
5. Electrical alternation set with motor starters and disconnect to operate compressors each time a compressor stops.  A manual reset alarm signal shall indicate that the lag compressor has been started.
Select paragraph below for single compressor units.

H. Simplex Air Compressor:
1. Tank-mounted compressor with capacity to supply compressed air to temperature-control system, with starter and disconnect.
2. Adjustable electric contacts pressure control, set to start and stop compressor.
I. Compressor Type:  [Reciprocating] [Scroll].
J. Compressor Accessories:  Low-resistance intake-air filter, and belt guards.
K. System Accessories:  Air filter rated for 97 percent efficiency at rated airflow, and combination filter/pressure-reducing station or separate filter and pressure-reducing station.
L. Refrigerated Air Dryer:
1. Self-contained, refrigerated air dryer complete with heat exchangers, moisture separator, internal wiring and piping, and with manual bypass valve.
2. Air-to-refrigerant heat exchanger coils with centrifugal-type moisture separator and automatic moisture trap assembly.
3. For duplex compressor installations a duplex refrigerated air dryer network shall be installed.  The dryer shall be piped in parallel with isolation valves and independent wiring to permit servicing and/or removing one unit without shutting off the other unit.
4. Pipe the automatic moisture drain line to a floor drain.
5. Refrigeration Unit:  Hermetically sealed, operating to maintain a dew point of 13 deg F (minus 11 deg C) at 20 psig (138 kPa) with full control air flow through one unit, housed in steel cabinet with access door and panel.
6. Accessories:  Air-inlet temperature gage, air-inlet pressure gage, on-off switch, high-temperature light, power-on light, refrigerant gauge, air-outlet temperature gauge, air-outlet pressure gauge, and with electric contacts for remote indication of power status and high-temperature alarm to the EMS.
If refrigerated air dryer is selected, desiccant dryer is recommended but may not be required.  On small systems without refrigerated air dryer, desiccant dryer is required.

7. Desiccant Dryer:  Obtains dew point in pneumatic air piping between compressor and tank at least 15 deg F (minus 9 deg C) below inlet-air dew point at design conditions.
M. System Accessories

1. Pressure Gages:  Black letters on white background, 2-1/2-inch (64-mm) minimum diameter, flush or surface mounted, with front calibration screw to match sensor, in appropriate units.

2. Instrument Pressure Gages:  Black letters on white background, 1-1/2-inch (38-mm) minimum diameter, stem mounted, with suitable dial range.
3. Diaphragm Control and Instrument Valves:  1/4-inch (6-mm) forged-brass body with reinforced polytetrafluoroethylene diaphragm, stainless-steel spring, and color-coded phenolic handle.
4. Gauge Cocks:  Tee or lever handle, bronze, rated for 125 psig (862 kPa).
5. Relays:  For summing, reversing, amplifying, highest or lowest pressure selection, with adjustable input/output ratio as required.
6. Switches:  With indicating plates, accessible adjustment, calibrated and marked.
7. Pressure Regulators:  Zinc or aluminum castings with elastomeric diaphragm, balanced construction to automatically prevent pressure build-up, and producing flat reduced-pressure curve.  Discharge air pressure fluctuations shall not exceed 1/4 psi.
8. Particle Filters:  Zinc or aluminum castings with 97 percent filtration efficiency at rated airflow, quick-disconnect service devices, and aluminum or plastic bowl with metal guard and manual drain cock.
9. Combination Filter/Regulators:  Zinc or aluminum castings with elastomeric diaphragm, balanced construction to automatically prevent pressure build-up, and producing flat reduced-pressure curve; with threaded pipe connections, quick-disconnect service devices, and aluminum or plastic bowl with metal guard and manual drain cock.
10. Airborne Oil Filter:  Filtration efficiency of 99.9 percent for particles of 0.025 micrometer or larger particles of airborne lubricating oil.
11. Pressure Relief Valves:  ASME rated and labeled.
a. High Pressure:  Size for installed capacity.
b. Low Pressure:  Size for installed capacity of pressure regulators and set at 20 percent above the line pressure.
12. Redundancy:  Install two parallel pressure regulators, two parallel airborne oil filters, and two air filter regulators.
2.8 WIRING AND RACEWAYS 

A. Raceways installed in slabs or underground shall be rigid steel, heavy wall, galvanized threaded conduit.  Rigid steel raceways shall be of mild steel piping "electro-galvanized" or "hot dipped" galvanized inside and outside, including threads, couplings, elbows and nipples.
B. Insulation:  Conductors carrying 120 volts or greater shall be insulated for 600 volts.
C. Temperature Sensitivity:  Conductors subject to normal ambient temperatures, except for low voltage conductors, shall be type THHN.  Other conductors requiring heat resistant insulation, due to condition or location, shall be in accordance with the National Electric Code and local code requirements.
D. Twisted Cables:  Twisted shielded cable may be used for low voltage signal circuits installed in concealed, accessible locations.  Cable shall be listed by Underwriters Laboratories for its use and conductors shall be minimum 18 gauge, with continuous shielding.  The shielded cable shall be bundled and grounded in a single location for each control panel.  Cable installed in plenums shall be specifically listed and UL approved for plenum use.
E. Analog Signal Cables:  Cables carrying analog signals shall be shielded.
F. Cable Terminations:  Cables shall be terminated in screw type terminal strips with cable and terminal strip properly identified.  The same number shall be used on wire and terminal strip.
G. Tapping and Splicing:  Cables shall be tapped or spliced at control panels only.
H. Wire Terminations:  Wire terminating in screw type terminal strips shall have pressure connectors conforming to JL 486A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors."
PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify that conditioned power supply is available to control units and the operator’s workstation(s).
B. If available power does not meet the needs of the system being proposed, Contractor shall provide power conditioning devices within the contract price.
Verify that duct-, pipe-, and equipment-mounted devices and wiring and pneumatic piping are installed before proceeding with installation.

3.2 INSTALLATION
A. Provide and install equipment level and plumb.
B. Provide and install software in control units and operator’s workstation(s).  Include into that software each of the features contained in the programs required to perform specified functions and appropriate sequences of operation.
C. Connect and configure equipment and software to achieve sequences of operation specified.
Retain paragraph and subparagraphs below for a pneumatic control system or where air-powered devices are used.

D. Mount control air compressor and air storage tank according to Division 15 Section "Mechanical Vibration Controls and Seismic Restraints."  Isolate air supply with wire-braid-reinforced rubber hose.  Secure and anchor according to manufacturer's written instructions and the local seismic control requirements.
E. Pipe manual and automatic drains to nearest floor drain.
F. Provide and install instrument air from compressor units through filter, pressure-reducing station, and pressure relief valve, with pressure gages and shutoff and bypass valves.
G. Verify location of thermostats, humidistats, and other exposed control sensors with plans and room details before installation.  Locate wall-mounted space sensors 60 inches (1524 mm) above the floor.
H. Provide and install averaging elements in ducts and plenums in serpentined pattern.
Expand list of locations below or clearly indicate on Drawings.

I. Provide and install tamper-proof guards on thermostats or self-powered aspirating flush mounted boxes in the following locations:
1. Entrances.
2. Public areas.
3. Where indicated.
J. Provide and install damper motors outside of airstream, [in warmed areas].
K. Provide and install labels and nameplates to identify control components according to Division 15 Sections "Basic Mechanical Materials and Methods" and "Mechanical Identification."
Select paragraph above for simple identification and labeling requirements and paragraph below for complex requirements.

L. Provide and install electronic and fiber-optic cables according to Division 16 Section "Control/Signal Transmission Media."
M. Provide and install wiring, conduit, and cables in accordance with Division 16.
N. Provide and install wiring incidental to the HVAC Instrumentation and Control System, including electrical interlocks and interface wiring.
O. All electrical work shall be installed by experienced licensed electricians, in conformance with applicable requirements of the NEC and local codes.
P. All wiring and cables shall be installed within raceways, except where plenum rated cable is permitted in suspended ceiling areas.
3.3 PNEUMATIC PIPING INSTALLATION
A. Provide and install piping in mechanical equipment rooms inside mechanical equipment enclosures, in pipe chases, or suspended ceilings with easy access.
B. Install tubing supported with a maximum length of 36 inches (914 mm), for copper tubing exposed to view.
C. Install polyethylene tubing in metallic raceways or electrical metallic tubing.  Electrical metallic tubing materials and installation requirements shall be as specified in Division 16 Section "Raceways and Boxes."
D. Install terminal unit single-line final connections, with copper loop or polyethylene tubing run inside flexible steel protection less than 18 inches (450 mm) in length.
E. In concealed locations, such as pipe chases and suspended ceilings with easy access, install [copper] [polyethylene bundled and sheathed] [polyethylene tubing in electrical metallic] tubing.  Electrical metallic tubing materials and installation requirements shall be as specified in Division 16 Section "Raceways and Boxes."
F. In concrete slabs, furred walls, or ceilings with no access, install copper or polyethylene tubing in electrical metallic tubing or plenum-rated vinyl-jacketed polyethylene tubing.
G. Protect embedded-copper and vinyl-jacketed polyethylene tubing with rigid galvanized conduit extending 6 inches (150 mm) above finished slab.  Pressure test tubing before and after pour for leak and pinch.
H. Purge tubing with dry, oil-free compressed air before connecting control instrument.
I. Bridge cabinets and doors with flexible connections fastened along hinge side; protect against abrasion.  Tie and support tubing.
J. Number-code or color-code control air piping for future identification and service of control system, except local individual room sensor control tubing.
K. Pressure Gauges:  Furnish and install on branch lines at each receiver controller and on signal lines at each transmitter, except individual room controllers.
3.4 ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Division 16 Section "Raceways and Boxes."
B. Install building wire and cable according to Division 16 Section "Conductors and Cables."
C. Install signal and communication cable according to Division 16 Section "Control/Signal Transmission Media."
1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are exposed.
2. Install exposed cable in raceway.
3. Install concealed cable in raceway.
4. Bundle and harness multi-conductor instrument cable in place of single cables where several cables follow a common path.
5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against abrasion.  Tie and support conductors in neat and workmanlike manner.
6. Number-code or color-code conductors for future identification and service of control system, except local individual room control cables.
D. Connect manual-reset limit controls independent of manual-control switch positions.  Automatic duct heater resets may be connected in interlock circuit of power controllers.
E. Connect hand-off-auto selector switches to override interlock controls when switch is in hand position only.
3.5 CONNECTIONS
Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Piping installation requirements shall be as specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
1. Install piping adjacent to equipment in a manner to allow service and maintenance.
B. Ground equipment.
1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
2. All grounding of signal and control cables shall be at a single location, the control panel.  This ground strap or terminal strip shall, in turn, be grounded to the building steel structure or the electrical ground.
3.6 FIELD QUALITY CONTROL
A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including piping and electrical connections.  Report results in writing.
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper unit operation.  Remove malfunctioning units, replace with new units or re-wire, and retest.
3. Test and adjust controls and safeties.  Perform a live test of each safety feature to ensure that they stop the protected equipment.  Replace damaged and malfunctioning controls and equipment, and retest.
4. Pressure test control air piping at 207 kPa (30 psig) or 1.5 times the operating pressure for 24 hours, with maximum 35-kPa (5-psig) loss.
Select subparagraph above or below.  Below is specific GSA requirement.

5. Pressure test high-pressure control air piping at 1034 kPa (150 psig) and low-pressure control air piping at 207 kPa (30 psig) for 2 hours, with maximum 7-kPa (1-psig) loss.
6. Calibration test each controller by disconnecting input sensors and stimulating operation with compatible signal generator.
Delete paragraph below if factory-authorized service representative is not required.

B. Engage a factory-authorized service representative to perform startup service of specialized equipment.
C. Replace damaged or malfunctioning controls and equipment.
1. Start, test, and adjust control systems.
2. Demonstrate compliance with specified requirements, including calibration and testing, and control sequences.
3. Adjust, calibrate, and fine tune circuits and equipment to achieve sequence of operation specified.
D. Verify DDC system operation as follows:

1. Verify software, including automatic restart, speed, temperature, pressure, and flow control sequences, scheduling, reset controls, and occupied/unoccupied time periods.
2. Verify operation of OWS.
3. Verify local control units, including self-diagnostics.
3.7 TRAINING AND DEMONSTRATION
A. Formally presented and professionally developed technical classes for instruction of Operating and Maintenance personnel shall be provided for no less than [2] [4] [6] <insert number> people.  The classes shall be developed and administered to provide complete hands-on training in the use and maintenance of each piece of the system hardware.  Classes shall be provided by professional training personnel employed by the manufacturer.  Classes shall be conducted [on site] [at the manufacturer’s training facilities] <insert location> with related expenses for travel, lodging, and technical supplies to be provided by the manufacturer.  Classes shall be provided within [4] [8] [12] <insert number> weeks of completion of system commissioning.
B. Engage a factory-authorized service representative to train the maintenance personnel to adjust, operate, and maintain control systems and components.
1. Train maintenance personnel on procedures and schedules for starting and stopping, troubleshooting, servicing, and maintaining equipment and schedules.
2. Provide operator training on data display, alarm and status descriptors, requesting data, executing commands, calibrating and adjusting devices, resetting default values, and requesting logs.  Include a minimum of 40 hours' dedicated on-site instructor time for direct classroom and field activities.
3. Review data in maintenance manuals during the training period.  Refer to Division 1 Section "Contract Closeout" and "Operation and Maintenance Data."
Delete subparagraph above or below depending on which Section is retained in Division 1.

4. Schedule training with Owner, through Architect, with at least seven days' advance notice.
3.8 ON-SITE ASSISTANCE
A. General:  The Contractor shall provide the required services, materials, and equipment necessary for the preventative maintenance service, inspection, calibration, and repair of the system hardware and software installed under this contract for a period of two (2) years concurrent with the warranty period.  The warranty period shall start at the successful completion of the final operational acceptance test specified in Section 15010.  The necessary material, equipment, etc., required for this on-site maintenance work shall be provided by the Contractor under this contract.
B. Description of Work
1. General:  The work covered on this specification shall include preventative maintenance of the system equipment and appurtenances installed under this contract, including each of the sensors and control devices including interfaces.
2. Minimum:  As a minimum the Contractor shall provide the manufacturer’s required preventative maintenance for those sensors and control devices that are incorporated in the System and the maintenance requirements stated hereinafter.
C. Personnel:  The Contractor shall furnish sufficient qualified personnel, equipment, supplies, and materials to accomplish promptly and satisfactorily the work under this specification.  Resumes of the personnel proposed for this task shall be supplied with the technical proposal as part of the offer.
1. Supervision:  The contractor shall furnish the required competent supervision, pre-approved by the Owner, during the entire progress of the work, and with full authority to act for the Contractor.  The Supervisor shall effect daily liaison during the normal working hours with the designated representative of the Owner.  Such supervision shall be provided for the work done by the Contractor’s employees to assure performance in strict accordance with the provisions contained in the specifications.
2. Service Personnel:  Service personnel shall be authorized representatives of the system manufacturer to maintain the installed System.
3. Routine Maintenance:
a. During the warranty period, the Contractor shall provide at least one person for one full (8-hour) day per month, or more if required by the manufacturer and service requirements of the systems and the associated components and accessories.
b. The activities of this day shall include answering questions from the operating and maintenance personnel and review of the operating software to assure the Owner that the system is working per the contract requirements and in agreement with the manufacturer.  Short re-training sessions shall be scheduled during this time to respond to personnel understanding and possible turnover.
D. Inspections:
1. These inspections shall include but not be limited to visual and operational checks of each of the interface panels and sensors.
2. The Contractor shall schedule and coordinate the scheduling of the performance of the inspections with the Owner.
3. The Contractor shall, where required, provide the necessary services to adjust, repair, and maintain the system equipment as required to bring the system operation into compliance with the contract documents.
E. Regular Service Calls:  These calls shall be performed during regular working hours, 8:00 a.m. to 4:30 p.m., Monday through Friday, excluding legal holidays, except as otherwise scheduled with the Owner.
F. Emergency Service:  The Owner will initiate service calls when there is indication that the system equipment is not functioning properly.  The Contractor shall have qualified personnel available during the warranty period to provide service to the System components, hardware, and software, whenever required at no additional cost to the Owner.  The Contractor shall furnish the Owner with a telephone number where the appropriate service mechanic(s) can be reached at all times.  The service mechanic shall be on the job ready to service the control system within 24 hours or the next working day, whichever is sooner, after receiving a request for service and the work shall be prosecuted continuously until the system is back in reliable operating condition.  

G. Recurring Maintenance:  Recurring Maintenance shall include the on-going incidental repair of parts or complete controls, and the removal of defective parts or complete controls, and the testing of the installation of new or reconditioned equivalents in place of those removed.  The incidental repairs and replacement parts or complete controls shall be equal to or exceed the original manufacturer’s specifications.  It is the intent of these specifications for the maintenance contractor to “cure” chronic maintenance problems rather than cause the Owner to undergo frequent repetitions of the same or similar problems on a given specific component, equipment, or system.  Failure of a specific item, component, equipment, and/or software routine that occurs with a frequency exceeding three occurrences in three months shall result in the Contractor replacing the failing item of hardware and/or software.  The warranty for this recurring failure item shall continue for 1 year following replacement of the device.
H. Records and Logs:  Records and logs shall be kept of each maintenance task.  Cumulative records for each major component and for the complete aggregate system shall be organized chronologically.  Forms, in the format prescribed by the Owner shall be completed and submitted monthly to the designated Owner’s staff member by the tenth day of the succeeding month indicating that planned and systematic maintenance has been accomplished for the Owner and what specific services have been performed.
I. Work Requests:  Each service call request, when received, shall be separately recorded on an approved form by the Contractor.  The form shall include the serial number identifying the component involved, its location, date and the time the call was received, nature of trouble, names of the Contractor’s employee(s) assigned to the task, instructions as to what is to be done, the amount and nature of the materials to be used, the time and date work started, time and date of completion, and a space for the Owner’s inspector to indicate approval or further corrective action where found necessary.  In addition to the handwritten “work order” completed by the manufacturer’s servicing person and delivered to the Owner’s representative at the conclusion of the work assignment, the designated Owner’s staff member shall receive, within five (5) days after work is accomplished, a record of the work performed.
J. System Modifications:  Recommendations for system modification shall be provided in writing to the designated Owner’s staff member.  No system modification, including operating parameters and control settings, shall be made without prior approval of the Owner.
END OF SECTION 15901

TEMPERATURE CONTROLS
15901 - 1

