((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2008, rev. 10-21-11 ECM)
SECTION 15845 (23 ?? ??)
AIR TERMINAL UNIT

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Variable air volume boxes with heaters.

1.2 RELATED SECTIONS

A. Section 15083 - Duct Insulation.

B. Section 15720 - Air Handling Unit.

C. Section 15810 - Ducts.

D. Section 15816 - Non-Metal Ducts.

E. Section 15900 - HVAC Instrumentation and Controls. 

F. Section 15940 - Sequence of Operation.

1.3 REFERENCES

A. AMCA 99 - Standards Handbook.

B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.

C. AMCA 300 - Test Code for Sound Rating Air Moving Devices.



D. ARI 410 - Forced Circulation Air-Cooling and Air-Heating Coils.

E. ARI 430 - Standard for Central Station Air Handling Units.

F. ARI 435 - Standard for Application of Central Station Air Handling Units.

G. ANSI/ASHRAE 90A - Energy Conservation in New Building Design.

H. SMACNA - Low Pressure Duct Construction Standards.

I. SMACNA - Medium Pressure Duct Construction Standards.

1.4 QUALITY ASSURANCE

A. Provide electrically operated VAV boxes that are listed and labeled.  The terms “Listed” and “Labeled” are defined in NFPA 70, Article 100.

B. Listing and Labeling Agency Qualifications shall be as stated in OSHA Regulation 1910.7 and defined as a “Nationally Recognized Testing Laboratory”.

C. VAV box to operate independent of the inlet pressure fluctuations in the main or branch duct system.

1.5 REGULATORY REQUIREMENTS

A. Conform to ANSI/NFPA 70 and 90A standards. 

1.6 SUBMITTALS

A. Submit product data under provisions of Section 01330 - Submittal Procedures.

B. Store and protect products under provisions of Section 01330 - Submittal Procedures.

C. Submit equipment dimensions, rated capacities; acoustical data, installed and operating weights, required clearances, furnished specialties and accessories for each model indicated.  Include a schedule showing drawing designation, room location, number furnished, model number, size and accessories furnished.  

D. Shop Drawings:  Detail equipment assemblies and indicate dimensions, loadings, method of field assembly, components and locations and size of each field connection.

1. Wiring Diagram:  Detail wiring for power, signal and control systems and differentiate between manufacturer installed and field installed wiring.

E. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating air outlets with other items installed in ceilings.
F. Maintenance Data:  List of parts for each type of VAV box and troubleshooting maintenance guide to be included in the maintenance manuals specified in         Division 1.

G. Performance Data:  Submit the following data.                                                                                                         1.
Unit air flow and airside pressure loss at design conditions.

2. Unit air flow and sound power levels at operating conditions.

3. Electric coil face velocity, FPM and Watts per Square Foot of coil face area.

1.7 ENVIRONMENTAL REQUIREMENTS

A. Do not operate VAV boxes for any purpose, temporary or permanent, until ductwork is clean, filters are installed, bearings lubricated and fan has been test run under observation.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS - AIR TERMINAL UNITS

A. Titus

B. Trane

C. Enviro-Tec

D. Metalaire

E. Carrier

F. Carnes

G. Krueger

2.2 AIR TERMINAL UNIT (VAV BOX) 

A. Provide medium pressure, single duct, pressure independent variable air volume (VAV) box of 277V/1 Phase electrical service.  VAV box shall contain a normally open volume damper assembly inside unit casing and electric heat of the size and capacity as shown in the schedule on the drawings.  

B. Casing: A minimum of 22 gauge galvanized sheet metal with the interior surface lined with minimum 3/4 inch thick neoprene or vinyl coated, 4.0 PCF density fibrous glass insulation with a scrim reinforced foil laminate facing complying with NFPA 90A and UL 181 erosion requirements.  All cut edges must be sealed from the airstream using mechanical bonded metal barrier strips.  

1. Liner Fibers or Edges: Not exposed to the air stream.  

2. Foil Facing: Only surface exposed to the air stream.  

3. Ensure steel sheet metal is of the following minimum thickness:

(a) Upstream Pressure Side:  0.0239 inch.

(b) Downstream Pressure Side:  0.0179 inch. 

C. Casing Lining:  Secure lining to prevent delamination, sagging or settling. Lining shall be glued in place and captured by mechanically bonded metal barrier strips.  

D. Primary Air Inlet:  Round stub connections shall be undersized by 1/8 inch for duct attachment.  Inlet duct tube shall include formed stiffening beads to ensure roundness and rigidity.

E. Discharge Air Outlet:  S-slip and drive or 1 inch flat flanged connection.  

F. Access Door:  Removable doors with airtight gasket and quarter turn latches to permit access to dampers and other parts requiring service, adjustment or maintenance.

G. Volume Damper: Constructed of galvanized steel with peripheral gasket and self-lubricating bearings, maximum leakage of 2 percent nominal box capacity based on 3000 FPM inlet velocity at 6 inches WG inlet static pressure.  Minimum 1/2 inch diameter damper shaft shall be permanently and clearly marked to indicate damper position.  Stickers or other removable markers are not approved.  Damper shall close and seal against a stop pin to prevent over-travel.

H. Attenuator Section:  Lined with the same material as the air terminal casing.

I. Discharge Air Outlet:  S-slip and drive or 1 inch flat flanged connection.

J. Casing Leakage:  Maximum leakage of 2 percent nominal box capacity based on 3000 FPM inlet velocity at 6 inches WG static pressure.

K. Electric Heating Coil: UL listed slip-in type, open-coil design with integral, factory wired and installed control box with primary and secondary over-temperature protection, minimum airflow switch and a magnetic contactor for each step of control.

L. Controls:  

1. Digital controls as specified in Section 15900 - HVAC Instrumentation and Controls and factory mounted under this section.  

2. Temperature control supplier to furnish digital controller, temperature sensor and pressure transducer and pilot relays to energize heating contactors if required. 

3. VAV box manufacturer to furnish control transformer, protective metal shroud enclosure, electric 24 Volt actuator and multi-point center averaging velocity sensor.  Annuba sensors and those without center averaging are not approved. 

4. Ensure the damper or valve mechanism is direct drive utilizing a bi-directional electric actuator.

5. Ensure all electrical components are UL listed.  

6. Route all wiring outside of the control boxes or panels in metal conduit.

M. Sound Power Level:

1. VAV Box: Rated and certified under provisions of ARI 880, Industry Standard for Air Terminal units.

2. Sound power data listed is based on maximum CFM. Ensure sound power levels are lower for lower CFMs at the pressure indicated.

3. Ensure submittal data includes radiated sound power levels for the specified CFMs and pressures.
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	SOUND POWER OCTAVE BANDS
	SOUND POWER OCTAVE BANDS

	INLET

SIZE
	OUTLET 

DELTA

P
	CFM
	2
	3
	4
	5
	6
	7
	2
	3
	4
	5
	6
	7

	4
	0.25
	175
	64
	54
	44
	41
	41
	38
	69
	64
	57
	53
	50
	45

	5
	0.25
	350
	66
	58
	49
	41
	41
	39
	71
	67
	61
	56
	53
	48

	6
	0.25
	450
	64
	62
	50
	40
	39
	35
	72
	68
	60
	54
	49
	44

	7
	0.25
	600
	65
	57
	49
	46
	44
	40
	69
	70
	64
	60
	53
	49

	8
	0.25
	700
	65
	55
	48
	44
	43
	40
	67
	65
	62
	58
	51
	46

	9
	0.25
	800
	67
	56
	48
	42
	40
	36
	75
	67
	63
	59
	55
	51

	10
	0.25
	1000
	70
	55
	49
	43
	41
	39
	73
	65
	62
	57
	53
	48

	12
	0.25
	1500
	69
	58
	53
	47
	43
	39
	73
	67
	64
	57
	55
	50

	14
	0.25
	2100
	76
	58
	51
	46
	47
	44
	74
	67
	65
	60
	55
	54

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


PART 3 EXECUTION

3.1 INSTALLATION

A. Install VAV box level and plumb under provisions of the manufacturer’s instructions, rough-in drawings, original design and reference standards. Provide sufficient clearance for normal service and maintenance.

B. Maintain a minimum of 42 inch clearance in front of the VAV box heater control panel for normal service and maintenance as required by NEC for the voltage provided.  
C.       Connect the VAV box directly to the medium pressure ductwork.  The use of flexible duct is PROHIBITED.
D.       Make all duct connections to and from the VAV box as streamlined as possible so the air pressure drop is minimized.
E.       Coordinate the VAV box location and the inlet duct connection so that a minimum of three to five straight duct diameters to the inlet duct or the minimum duct diameters as required by the VAV box manufacturer are provided.

F.       Verify that the VAV box duct outlet is installed a minimum of 5 feet from the first flexible duct connection takeoff for the first downstream air distribution device.

G.       Electrical to comply with applicable requirements in Division 16.  Tighten electrical connectors and terminals under provisions of the manufacturer’s published torque tightening values.  Where the manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

H. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.


I. During construction, provide temporary closures on all supply and return air duct openings by sealing with a disposable polyethylene sheeting to prevent construction dust from entering ductwork system or air terminal units.  
J.       Identify each VAV box with a minimum 2 inch high stenciled painted, sequential numerical format indicating the building number followed by the equipment number, area served, nominal air flow and the maximum/minimum factory-set air flows for which the VAV box was designed such as VAV-1-1/Classroom/1000 CFM, etc. stamped on the VAV box.  In addition, label each VAV box with the coil type and ARI certification seal.

3.2 TEST AND ADJUST

A. Verify that the inlet duct connections are as recommended by the VAV box manufacturer in order to achieve proper performance and that the unit identification tag is visible.

B. Verify that control connections are complete and that they and the controls enclosure are accessible.

C. Verify that the controls respond to inputs. 

D. After installation, test and operate each VAV box to ensure that the adjustable blades and dampers move freely without binding through their entire range of adjustments. Test and rate VAV boxes under provisions of ARI 880.

E. Balance air quantities to +10 percent, -5 percent of specified design values.

3.3 CLEANING

A. After completion of system installation, remove burrs, dirt, debris and waste materials resulting from installation. 

3.4 DEMONSTRATION

A. Demonstrate the complete operation of the system.

3.5 TRAINING 

A. Provide the service of the manufacturer’s factory technician for one four hour day to instruct the Owner’s maintenance personnel in the operation of the VAV boxes including procedures and schedules related to startup and shutdown, troubleshooting and preventive maintenance of the VAV boxes.  

B. Manufacturer: Provide a seven day advance notice to the Contractor and the Project Consultant of the training day.

END OF SECTION
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