
SECTION 02320
GROUND TEMPERATURE INSTRUMENTATION
PART 1
GENERAL

1.01 SECTION INCLUDES

A. The Work under this Section consists of performance of all operations pertaining to the furnishing and placement of a ground temperature data acquisition system including sensor arrays and storage and communications devices, if any.
1.02 RELATED SECTIONS

A. Section 01300 – Submittals.
B. Section 02200 – Earthwork.
C. Section 02310 – Thermosyphons.
D. Section 02350 – Rigid Insulation Board.
1.03 CONTRACTOR’S ENGINEER

A. The Contractor shall retain a civil, mechanical, or electrical design engineer, suitable to the OWNER, who is licensed to practice in the State of Alaska and who has a minimum of three (3) years of experience in ground temperature instrumentation in rural Alaska to supervise the work covered by this section.

1.04 SUBMITTALS

A. Submittals shall be made in accordance with the General Conditions, Division 1, GENERAL REQUIREMENTS, and the requirements of this section.

B. Contractor’s Engineer (firm) and resume of responsible person.

C. Calibration data for each sensor, including: temperature offset obtained from a temperature controlled bath, sensor identification information and the calibration date.  Calibration data shall be submitted in electronic format. .
D. Manufacturer’s data for sensors, data cable, necessary readout or remote communication devices, conduit, enclosure, and any other materials.
E. Record drawings of sensor array installation by Contractor’s Engineer containing data cable and sensor locations, results of field operational checks, and vendor information.  Provide schematic diagram.  Submit three (3) copies of the record drawings, along with the construction records, at the completion of sensor array installation, and include copies of this information in the operation and maintenance manuals.

PART 2     MATERIALS

2.01 SENSOR ARRAY

A. Sensors shall be semiconductor based and be capable of accurately resolving temperature to within ( 0.1° C from -10° C to 70° C. 
B. The sensors shall be carefully wired to an arctic-grade data cable suitable for exposure to harsh environmental conditions such as extreme cold and moisture and encapsulated in a durable, waterproof, chemically resistant compound that forms an integral seal with the cable outer jacket.  Clearly and permanently label all data cable leads with either location name or serial number. 
C. All sensors shall be calibrated after fabrication and before installation to verify the raw digital output using a controlled ice bath.  Provide calibration data to OWNER in electronic format, compatible with Excel spreadsheet.

D. Sensors output shall be raw temperature values requiring no additional conversion other than error correction and/or temperature unit conversion and sensors shall be capable of digital communication of output to the readout/communication device. 

E. Sensors shall be assigned an electronic identifier to uniquely identify individual  sensors to the readout/communication device. 
2.02 SENSOR ARRAY CABLE AND CONDUIT

A. The data cable connecting the sensor array shall be arctic-grade twisted-pair instrumentation cable that is flexible and crack resistant to -45( C. All buried cable shall be enclosed in sealed conduit, unless approved by manufacturer for direct burial.
B. Sensor array conduit shall consist of high density or medium density polyethelyne (HDPE or MDPE) pipe, schedule 40 PVC pipe, or galvanized rigid steel.

2.03 READOUT OR COMMUNICATION DEVICE
A. Provide direct readout or communication devices for sensor arrays as necessary to sample and record output from all sensor arrays 
B. The readout or communication device will be capable of rapid and automatic collection of multiple readings for each sensor, correcting, displaying and storing resultant data for each cable in less than 1 minute.  The readout device will will be capable of visually displaying readings to the user.  The communication device will be capable of providing access to readings to users over a local area network (LAN) via standard TCP/IP (internet) protocols.
C. Readout or communication device shall be turned over to OWNER prior to project completion.
2.04 STANDARD TERMINATION
A. Provide separate RJ12 or RJ45 terminations for each data cable lead entering the building interior.  RJ12 terminations shall be used where data cables lead directly to a communications device capable of standard network communication (TCP/IP).  RJ45 terminations shall be used where existing data cable schedules permit dedicating standard Cat5e data cable to interior transmission of digital temperature measurement data to a communications device.

B.
Provide rugged exterior-rated connectors with dust and water protection to IP65 specifications for each cable where mating will occur in outdoor conditions
2.05 ENCLOSURE
A. Fiberglass hinged cover NEMA 4X Rated enclosure designed for outdoor settings.
B. The minimum panel size shall be 8” x 6” x 4”, but shall have sufficient space for all required wiring component and devices.

C. Panels shall have internal removable dead front for mounting switches and jacks.  Provide removable mounting plate behind dead front if required for mounting any devices.
PART 3   
EXECUTION

3.01 GENERAL

A. Sensor array cables shall not be twisted, kinked, or bent during handling and installation.

B. Sensors for each array shall be installed at the following elevations:

1. Top of insulation.

2. Bottom of insulation.

3.
2 feet, 4 feet, and 6 feet below bottom of insulation.

3.02 SENSOR ARRAY INSTALLATION

A. Install sensor array cables at the locations indicated on the Drawings prior to placement of insulation.
B. Install readouts or communication devices inside approved enclosures on timber dike walls on the front of the facility adjacent to access road.  Number sensor arrays as indicated on the Drawings.
C. As a minimum, place conduit from enclosure to 18-inches below design grade.  All conduits shall be fully sealed.
D. Backfill around sensor arrays, direct burial rated cable and conduit with bedding placed in maximum 6-inch thick lifts.  Backfill shall be placed in a manner that will prevent void formation.  Compact each lift by tamping or other approved means.

E. Perform operational checks of all sensors to verify suitable performance after installation.  Readings obtained during operational check shall be within 1° C of ambient temperature as measured by a certified thermometer.  Replace all sensors failing operational check at no cost to the OWNER.

F. Record all sensor identification numbers, depths, and locations.  Provide As-Built Drawings to the OWNER.

G. Route sensor array cable leads to enclosures as shown on the Drawings.  Buried cable shall be enclosed in conduit, unless approved for direct burial installation.  Connect strings to readout or communication device and verify operation of instrumentation.

3.03 PROTECTION

A. Installed sensor arrays shall be protected against damage during construction by means of surveyor’s flagging and temporary traffic barriers or other methods as required. Any damage caused by Contractor’s personnel shall be repaired or replaced at no cost to the OWNER.

3.04 DOCUMENTATION

A. The Contractor’s Engineer shall provide an as-built of the sensor array cable installation and attach a schematic diagram to each enclosure.

END OF SECTION
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