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SECTION 15930

TERMINAL AIR UNITS

1.00 GENERAL

1.01 PRINCIPal WORK IN THIS SECTION

A. Provide labor, materials, and services necessary for a complete installation of the following:

1. Constant volume terminal units.

2. Variable volume terminal units.

3. Dual duct terminal units.

4. Fan powered terminal units.

5. Variable volume regulators.

6. Integral sound attenuator.

7. Integral heating coils.

8. Integral damper motor operators.

9. Integral controls.

1.02 quality assurance

A. Refer to Section 15010, General Provisions, Mechanical.

B. Comply with NFPA 70 for electrical components and installation.

C. Install air terminals according to NFPA 90A.

D. Terminals shall be certified under the ARI Standard 880-94 certification program and carry the ARI seal.

E. Terminal unit lining shall meet UL 181 and NFPA 90A standards.

1.03 SUBMITTALS

A. Submit product data and schedules for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  Catalog cuts giving configuration, general assembly, operating weights, dimensions, clearances, and materials used in fabrication.  Include catalog performance ratings which indicate air flow, static pressure, and NC designation.

2. Schedules:  Listing discharge and radiated sound power level for each unit of second through sixth octave bands at inlet static pressures of one to 4 inch w.g. (250 to 1000 Pa).  NC data only will not be acceptable.  Note drawing designation and location, model number, and accessories furnished for each unit.

NOTE:
ADD FOLLOWING WIRING DIAGRAM REQUIREMENT IF EQUIPMENT INCLUDES WIRING.

B. Provide wiring diagram for power, signal and control systems and differentiate between manufacturer installed and field installed wiring.

1.04 OPERATION AND MAINTENANCE DATA

A. Include directions for resetting constant volume regulators.

B. Provide a list of parts for each type of air terminal unit and trouble shooting maintenance guide.

2.00 PRODUCTS

2.01 acceptable MANUFACTURERS

NOTE:
USE MANUFACTURERS LISTED IN THE FOLLOWING LIST

A. Terminal air units:

1. Titus.

2. Pottorff Co. Inc.

3. Tuttle & Bailey.

4. Krueger.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 TERMINAL AIR UNITS

A. General:

1. Casings:

a. Minimum No. 22 Ga. USSG steel, galvanized steel.

b. Leakage through the unit casing to be less than 3 percent of design volume.

NOTE:
HOSPITAL LINING SYSTEMS (HLS) WITH MYLAN COATED LINING FOR HOSPITALS TO PREVENT EROSION (FOR CRITICAL AREAS ONLY).  INCLUDE AS APPLICABLE FOR THIS JOB.   OTHER TYPES OF LINING NOT PERMITTED IN HOSPITALS.  REVIEW WITH CHIEF ENGINEER FOR SPECIAL TREATMENT.  VARIES PER GOVERNING AUTHORITY.

c. Acoustic lining:

1) ½ inch thick, neoprene or vinyl coated fiber glass insulation 1.5 PCF density.

2) Meet erosion test method described in UL Publication No. 181.

3) Meet smoke developed and flame spread rating requirements of NFPA-90A.

4) All exposed insulation edges shall be coated with NFPA 90A approved sealant to prevent the entertainment of fibers into the air stream.

5) Secure lining to prevent delaminnation, sagging, or setting.

d. Removable regulator if actuators and linkage are mounted externally.

e. ARI Certified Catalog Data.

f. Removable panels to permit access to dampers and other parts requiring service, adjustment, or maintenance; with airtight gasket and quarter turn latches.

2. Volume damper:

a. Galvanized steel with peripheral gasket and self-lubricating bearings.

3. Controls:  Provide damper operator, thermostat, and other devices compatible with temperature controls specified in other Division 15 section.

 MACROBUTTON  MACROBUTTON SelectOption1A SelectOption1OPTION1

a. Pneumatic controls:

1) Pneumatic damper operator 8 to 13 psig spring range.

2) Velocity controller shall be field adjustable, factory calibrated to minimum and maximum air volumes; maintains constant airflow dictated by thermostat within 5 percent of set point while compensating for inlet static pressure variations up to 4 inches wg.

3) Wall mounted, pneumatic thermostat with appropriate mounting hardware.

 MACROBUTTON  MACROBUTTON SelectOption2A SelectOption2OPTION2

OR

b. Electric controls:

1) 24-Volt damper actuator.

2) Wall mounted electric thermostat and appropriate mounting hardware.

 MACROBUTTON  MACROBUTTON SelectOption3A SelectOption3OPTION3

OR

c. Electronic controls:

1) Bi-directional damper operator.

2) Microprocessor based controller with integral transducer.

3) Provide room sensor with following features:

END OF OPTION

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

a) Proportional plus integral control of room temperature.

b) Time proportional reheat coil control.

c) Occupied/unoccupied operating mode.

d) Adjusting and monitoring with portable terminal.

e) Communication with temperature control system specified in other Division 15 sections.

4. Constant-volume controller:

a. Pressure independent control.  Velocity sensors shall be of cross flow type similar to Titus controllers.

b. Factory-preset.  Air quantities clearly indicated.

c. Unit provided with flow measuring taps and flow versus pressure differential chart on each unit.

d. Capable of maintaining constant volume, plus or minus 5 percent, up to 3000 fpm inlet air velocity regardless of inlet straight duct conditions..

e. Controller removable from casing.

5. Noise level at noted capacities:

a. Not to exceed criteria specified:

NOTE:
CHECK WITH PROJECT MANAGER.  USE ONLY IF SPECIAL REQUIREMENTS OF THE PROJECT WARRANT SUCH TESTS.

b. Units tested in accordance with ASHRAE Standard 36B or ADC, with ratings tabulated for inlet pressure of 3 inches, 1½ inches, 1¾ inches, and minimum static pressure.

c. Test results subject to check in approved independent laboratory in accordance with approved test procedure. 

1) Cost of test paid by manufacturer.

6. Sound attenuators:

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  DETERMINE IF ALL UNITS REQUIRE THEM.  CHECK WITH ACOUSTICAL CONSULTANT.

a. Provide for each unit.

b. Attenuator section shall be internally lined with 2-inch thick neoprene coated acoustic insulation, which meets UL 181 and NFPA 90A standards.

7. Depth of units not to exceed allowable space allocation.

8. Moving parts suitable for minimum of 300,000 cycles.

B. Variable Air Volume Units:

1. Single duct with pressure independent control.  Velocity sensors shall be of cross flow type similar to Titus controllers.

2. Unit shall be able to be reset to any air flow between 0 and the maximum cataloged cfm.

3. Unit shall be complete with control and attenuator section.

4. Leakage through fully closed modulating inlet damper to be less than 2 percent of design volume at 6 inch inlet pressure.  Leakage through the unit casing to be less than 3 percent of design volume.

C. Variable Air Volume Unit with Heating Coils:

1. Unit shall be same as variable air volume with attenuator, as specified.

OPTION 1

2. Hot water heating coil:

a. Removable, minimum 2 row.

b. Tubes:  ½ inch. copper.

c. Fins:  ripple and corrugated heavy gauge aluminum fins mechanically bonded to tubes.

d. Factory tested at 250 psi under water.

e. Performance according to ARI standard 410.

OPTION 2

3. Electrical heating coil:

a. UL Listed, slip-in type, open coil design, factory wired and installed, and equipped with primary and secondary over-temperature protection, integral control box with built-in magnetic contactors, minimum airflow switches, pneumatic/electric switches and relays.

D. Dual-Duct Mixing Units:

1. Complete with pressure independent controller for each inlet.  Velocity for each inlet shall be of cross flow type similar to Titus controller.

2. Leakage through fully closed modulating inlet damper to be less than 2% of design volume at 6 in. inlet pressure.

3. Unit shall include attenuator section.

4. Controller:

a. Modulate cold air damper closed as warm air damper opens.

b. Capable of simultaneously opening warm air damper as cold air damper closes or delaying opening warm air damper until cold air damper is closed or partially closed.

E. Constant Volume Units:

1. Single duct with pressure independent control. Velocity sensors shall be of cross flow type similar to Titus controllers.

2. Unit shall include attenuator section.

OPTION 1

3. Hot water heating coil:

a. Removable, minimum 2 row.

b. Tube:  ½ inch copper.

c. Fins:  Ripple and corrugated heavy gauge aluminum fins mechanically bonded to tubes.

d. Factory tested at 250 psi under water.

OPTION 2

4. Electrical heating coil:

a. UL Listed, slip-in type, open coil design, factory wired and installed, and equipped with primary and secondary over-temperature protection, integral control box with built-in magnetic contactors, minimum airflow switches, pneumatic/electric switches and relay.

F. Fan Powered Terminal Air Units:

1. Unit shall include forward curve fan, permanent split capacitor motor, single inlet duct pressure independent control, heating coil as specified, and acoustically lined galvanized steel plenum with air filter and backdraft damper.  Unit shall be designed for series or for parallel operation.  Velocity sensors shall be of cross flow type similar to Titus controllers.

2. Unit shall have an access door to service all internal components and a removable panel to service the fan and motor.

3. Unit shall be UL Listed.

NOTE:
MAKE SURE ELECTRICAL REQUIREMENTS ARE SAME AS SCHEDULES ON DRAWINGS AND CHECK WITH ELECTRICAL.

4. Single point electrical connection for 277 Volt, 1 phase, 60 hertz electrical power.  (Check with electrical department)

5. Circuit breaker or fuse disconnect switch sized to protect all device electrical components.

6. Individual transformer as required for control.

7. A fan speed control to adjust cfm.

8. NEMA 250, type 1, control panel enclosure with access panel sealed from air flow and factory mounted on side of unit.

NOTE:
FOR ELECTRIC OR ELECTRONIC CONTROL ADD FOLLOWING REQUIREMENT FOR TRANSFORMER.

9. Factory mounted transformer for control voltage with terminal strip in control panel for field wiring of thermostat and power source.

3.00 EXECUTION

3.01 INSTALLATION

A. Terminal units:

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  FOLLOW RECOMMENDATIONS OF ACOUSTICAL CONSULTANT.  HOSPITAL PROJECTS SHALL NOT USE LINING.

1. Provide sound linings downstream of units:

a. Lengths shall be a minimum of 5 feet or as recommended by unit manufacturer to maintain the scheduled NC level.

b. Sound linings:  types as specified in Section 15290, DUCT INSULATION.

2. Connect ductwork to air terminal units according to Section 15890, DUCTWORK.

3. Piping connections as specified in Section 15790, COILS.

4. Coordinate access through ceilings with respective trades.

5. All terminal air units shall be supported to the building structure to meet code requirement.

6. Maintain sufficient clearance for normal service and maintenance.

7. Comply with applicable requirements in Division 16 sections.

3.02 quality control, commissioning and demonstration

A. Terminal Air Units:

1. Test and adjust controls and safeties.

2. Replace damaged and malfunctioning controls and equipment.

3. Verify controls and control enclosures are accessible.

4. Check and verify installation of each air terminal unit is according to the contract documents.

5. Check that control connections are complete and controls respond to inputs as specified.

6. Provide training to owner’s maintenance personnel on procedures related to start-up and shut-down, troubleshooting, servicing, and preventive maintenance.

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED, THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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