SBBC Design & Material Standards, November 7, 2011 Edition 

SECTION 15723 (23 77 04)
OUTSIDE AIR CHILLED WATER PRETREATMENT UNIT 
PART 1 GENERAL

1.1 SECTION INCLUDES

A. 100 percent outside air chilled water pretreatment unit (PTU).

1.2 RELATED SECTIONS

A. Section 15070 - Mechanical Sound and Vibration Control.

B. Section 15083 - Duct Insulation.

C. Section 15810 - Ducts.

D. Section 15825 - Electric Duct Heater.
E. Division 16 - Electrical.

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 90.1 - Energy Conservation in New Building Design.

H. ANSI S12.60  - Acoustical Performance Criteria, Design Requirements & Guidelines for Schools.

I. SMACNA - Low Pressure Duct Construction Standards.

1.4 QUALITY ASSURANCE

A. Air Coils: Certify capacities, pressure drops and selection procedures in accordance with   ARI 410.

B. Outside Air Pretreatment Unit (PTU): Product of a manufacturer regularly engaged production of components that issues complete catalog data on total product.  The manufacturer of the PTU dehumidification system shall have a minimum of five years experience in the manufacturing of these systems.
C. Design the unit to maximize energy performance.  The minimum mandatory provisions for the HVAC performance are documented in the latest edition of ASHRAE 90.1, Section 6.

D. If the unit is used to cool an interior space without passing through a secondary filtration system, it shall be provided with a filtration media with a Minimum Efficiency Reporting Value (MERV) of 13 with 80-85 percent atmospheric dust spot (ADS).
1.5 SUBMITTALS

A. Submit shop drawings and manufacturer's installation instructions under provisions of Section 01330 - Submittal Procedures.

B. Shop drawings shall indicate assembly, unit dimensions, weight loading, required clearances, construction details and field connection details.

C. Product data shall indicate dimensions, weights, capacities, ratings, fan performance, acoustical data, motor electrical characteristics, gauges and finishes of materials.

D. Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory-installed and field-installed wiring.

1.6 OPERATION AND MAINTENANCE DATA

A. Submit operation and maintenance data under provisions of Section 01330 - Submittal Procedures.

B. Include instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists and wiring diagrams.

1.7 DELIVERY, STORAGE AND HANDLING

A. Deliver products to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements in factory-fabricated protective containers with factory-installed shipping skids and lifting lugs.

B. Store and protect products under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

C. Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to components, enclosures and finish.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings lubricated and fan has been test run under observation.
1.9 EXTRA STOCK

A.      Provide one set of 4 inch depth, 80-85 percent atmospheric dust spot (ADS) efficiency, MERV 13 minipleated air filters in accordance with the latest edition of AHSRAE 52.2.
1.10 WARRANTY

A. Provide manufacturer's one year parts and labor warranty for the unit’s components and an extended four year parts and labor warranty on the compressor and motor.
PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Trane Model
B. Desert Aire
C. Seasons 4
D. District Approved Equal

2.2 OUTSIDE AIR PRETREATMENT UNIT (PTU)

A. Factory assembled and suspended, pre-wired draw-thru, 100 percent outside air chilled water pretreatment unit suitable for constant air volume and consisting of a fan section, cooling coil section, heating coil section, filter section and accessories.

B. Factory test unit of sizes, capacity and configuration as indicated and specified.

C. Base unit performance on sea level conditions.

D. Electrical wiring shall be internal to the unit and be colored and numbered for identification purposes. The unit shall be serviceable from two sides as specified.

E. The final equipment location and selection design must comply with the maximum noise criteria levels specified in Section 15070 – Mechanical Sound and Vibration Control, paragraphs 2.3(E) thru (J) for the kitchen spaces.

F.      The unit shall achieve a maximum background noise level from heating, ventilating and air conditioning (HVAC) systems in the kitchen of 45 dBA.  Design spaces to include sufficient sound absorptive finishes for compliance with reverberation time requirements as specified in ANSI Standard S12.60-2002, Acoustical Performance Criteria Design Requirements and Guidelines for Schools. 
2.3 CASING

A. Construct casing and removable panels of 12 gauge, double-wall galvanized steel on channel base.  Casing to be constructed and reinforced to withstand the maximum fan pressures developed.  Fabricate all support pieces of 16 gauge galvanized steel.

B. Units of 20 to 30 Tons shall be constructed of 18 gauge outer panels and 22 gauge inner liners.

C. Insulate casing sections with 1 inch thick rigid foam insulation sandwiched between the outer milled galvanized steel wall and the inner galvanized steel wall.  Minimum insulation R-value of 5.0.

D. Construct drain pan from insulated, 20 gauge double wall stainless steel pitched and positioned under the evaporator end plates to avoid shifting.  It shall be silver solder welded and fitted with a minimum 1 inch male pipe thread (MPT) non-corrosive drain connection and an internal P-trap.    

E. The manufacturer shall be responsible for providing additional rigid board type insulation to prevent the PTU from sweating under the encountered operating conditions.
2.4 SUPPLY FAN                                                                                                                                   (Units 20 to 30 Tons)

A. Provide fan section with a corrosion resistant steel airfoil impeller with backward curved, air foil shaped blades continuously welded in place.  Air discharge shall be horizontal.
B. Blower shall be a plenum fan type constructed of heavy gauge welded steel, reinforced with steel stiffeners and painted with an ant-corrosive paint.  The blower housing shall be vibration isolated.

C. Drive pulley and the blower pulley shall be constructed of cast iron. The motor sheave shall be a variable pitch type to allow for field adjustment of the fan CFM.  The drive load service factor shall be a minimum of 1.2.

D. Provide self-aligning, single row, deep groove ball bearings in pillow block cast iron housings.  Grease lubricated ball bearings or ANSI/AFBMA standards, L-50 life at 200,000 hours, pillow block type, self-aligning, grease lubricated roller bearings.  All bearings shall be provided with extended grease lines to the exterior of the unit casing with copper tube and “zerk” fitting rigidly attached to casing to allow lubrication from outside the unit casing.  The operating range of the bearings shall be from –4 Degree F to +176 Degree F.

E. Internally mount fan and motor on a welded steel base coated with zinc chromate. Factory mount motor on slide rails for accessibility.  Provide access to motor, drive and bearings through hinged access doors.

F. Provide motor and fan with internal vibration isolators.
2.5 MOTORS AND DRIVES

A. Motors: Maximum horsepower as indicated and specified, but not to exceed 20 HP.  Protect motor against contact failure, loss of any phase (single phasing), low voltage, high voltage, voltage unbalance, phase reversal and winding for specified voltage having a minimum power factor of 85 to 100 percent and a minimum efficiency of  91.7 percent at 100 percent load as per IEEE Test Procedure 112, Method B.  Refer to Section 15055 - Motors.    

B. Motor shall be TEFC, Class B insulated and designed for continuous operation in 40 Degree C environment and a temperature rise under provisions of ANSI/NEMA MG 1 limits for insulation class, service factor and motor enclosure.


C. Shaft: Solid hot rolled steel, ground and polished with keyway and protectively coated with lubricating oil.

D.     
V-Belt Drive: Cast iron or steel sheaves, dynamically balanced, bored to fit shaft and keyed. Variable and adjustable pitch sheave for motors 15 HP and under selected so that the required RPM is obtained with the sheave set at mid-position; fixed sheave for 20 HP and larger, matched belts and drive rated as recommended by the manufacturer or a minimum of 1.5 times the motor rating. 

E. Belt Guard: Fabricate to SMACNA Low Pressure Duct Construction Standards of 12 gauge, 3/4 inch diamond mesh wire screen welded to steel angle frame or equivalent and prime coated.  Secure to fan or fan support without short circuiting vibration isolation with provision for adjustment of belt tension, lubrication and use of tachometer with the guard in place.
2.6 CHILLED WATER COIL

A. Provide cooling coil section with access to both sides of coil.  Enclose coil with headers and return bends fully contained within casing.  Slide coil into unit casing through removable end panels with blank-off sheets and sealing collars at connection penetrations.

B. Provide coil fabricated of seamless drawn copper.  The inner tubing shall be rifled to produce turbulent refrigerant flow in order to enhance the heat transfer process.  The copper tubes shall be hydraulically expanded onto the aluminum fins to form a permanent metal-to-metal bond for maximum heat transfer.   

C. The evaporator coil shall be positioned to have a space between the evaporator and condenser reheat coil to prevent moisture carryover and re-evaporation.

D.      Provide drain pan and downspouts for cooling coil banks of more than one coil high.  Coils to be of sufficient free area and not incorporate moisture eliminators or coatings to prevent water carryover.

E. Provide coils indicated for water cooling.  Ensure face velocity does not exceed 500 FPM.

F. Coil to contain a minimum of six rows and a maximum of 8 to 12 Fins per Inch (FPI).

G. Coil to be pressure tested to 420 PSIG of nitrogen.
2.7 HEATING COIL                                                                                                                     

A. Provide heating coil section with access to both sides of coil.  Enclose coil with headers and return bends fully contained within casing.  Slide coil into unit casing through removable end panels with blank-off sheets and sealing collars at connection penetrations.

B. Provide coil fabricated of seamless drawn copper.  The inner tubing shall be rifled to produce turbulent refrigerant flow in order to enhance the heat transfer process.  The  tubes shall be hydraulically expanded onto the fins to form a permanent metal-to-metal bond for maximum heat transfer.   

C. Provide fins which shall be die-formed, lanced aluminum and shall be damage resistant.

D. The condenser reheat coil shall be positioned to have a space upstream of the evaporator to prevent moisture carryover and re-evaporation.

E. Provide drain pan and downspouts for cooling coil banks of more than one coil high.

F. Ensure face velocity does not exceed 500 FPM.

G. Coil to contain a minimum of six rows and a maximum of 8 to 12 Fins per Inch (FPI). 
H. Coil to be pressure tested to 420 PSIG of nitrogen.

2.8 COIL COATING

A. Provide the coil tubing, fins and end plates with a factory applied spray-processed coating for corrosion protection.

B. Ensure coating materials have passed a MINIMUM OF 1000 HOURS OF SALT SPRAY EXPOSURE in testing performed by an independent laboratory under provisions of ASTM B117.85 standards.  

C. Ensure the coating material and process as applied to fin tube coils provides an effective corrosion protection in a pH range of 1.0 to 14.0. 

D. Prepare the coils through the manufacturer’s procedural cleaning steps allowing for drying prior to the coating process. 

E. Apply a  0.5 to 1.0 dry mil thickness of acrylic polymer resin primer.  Coating to be fully cured prior to applying the protective finish coat. 

F. Apply the coil corrosion protection coating built-up to a dry mil thickness of 2.0 to 3.0.  

G. Ensure the corrosion protection coating is built-up on the fin edges.  

H. Ensure the coating is field-repairable and provide touchup product for this purpose.  

I. Ensure the company providing the coating process also provides a five year coil warranty. 

J. Ensure the entire coating process is similar to the Husky Coil Coat patented process as manufactured by Bronz-Glow Technologies, Inc. (Jacksonville, FL).  Other approved coatings are as manufactured by Thermoguard (Coconut Creek, FL) or Heresite (Manotowac, WI).  

2.9 FILTER SECTION

A. Provide flat type filter section constructed of galvanized steel and containing filter guides and hinged access doors on both sides for side loading of filters.  Provide filter rack capable of accepting 4 inch depth filters.
B. Provide 4 inch depth filter section, UL Class 2, high efficiency, minimum MERV 13 disposable minipleated type air filters with an atmospheric dust spot (ADS) efficiency of 80-85 percent.  Refer to Section 15860 - Air Cleaning Devices.

C. Provide an analog type differential pressure gauge across the filter to monitor dirty filter conditions.
2.10 EQUIPMENT CONDENSATE DRAIN PIPING

A. Refer to Section 15183 - Hydronic Piping.
2.11 LOUVERS (EXTERIOR WALL)

A.       Refer to Section 10200 - Louvers and Vents.
2.12 DAMPER ACTUATORS

A.       Refer to Section 15810 - Ducts or Section 15816 - Non-Metal Ducts.

2.13 EQUIPMENT CONDENSATE DRAIN PIPING

A.       Refer to Section 15183 - Hydronic Piping.
PART 3 EXECUTION

3.1 INSTALLATION

A. Install PTU under provisions of the manufacturer's instructions.

B. Mechanical rooms shall be of sufficient size to provide the HVAC equipment     manufacturer's recommended clearances for maintenance and servicing.  A MINIMUM OF THREE FEET CLEARANCE SHALL BE PROVIDED ON BOTH SIDES AND FRONT OF THE AHU AND TWO FEET CLEARANCE IN THE REAR
C. Examine supports receiving the PTU and related ductwork for a level horizontal mounting surface, water tightness, proper anchoring, unevenness, irregularities and incorrect dimensions that would affect the quality and execution of the installation. 
D. Coordinate with the structural engineer and install the PTU suspended from the underside of the existing concrete roof deck.    
E. Route the PTU copper condensate pipe to discharge into the existing mechanical room floor drain (via a 2” minimum air gap) that is routed into the sanitary system.     

F. If the PTU fan is not provided with internal spring isolation, install spring type vibration isolators between the PTU and the underside of the existing concrete roof deck.  
G. Provide 6 inch long flexible duct connectors at all duct connections to rotating or vibrating equipment.  Refer to Section 15810 - Ducts.

H. During construction, seal the PTU inlet and outlet openings with polyethylene sheet to prevent construction dust and debris from entering the PTU.  Verify that during construction, the PTU is fitted with 4 inch depth, MERV 13 efficiency air filters.

I. Provide an analog type differential pressure gauge across the filters to monitor pressure conditions across the filters.

J. Prior to startup, thoroughly clean inside of PTU of all construction dust and debris.

K. Do not operate PTU until mechanical room has been cleaned and filters are in place.

L.       Identify PTU with a minimum 2 inch high stenciled painted, sequential numerical format indicating the building number followed by the equipment number and the area or zone  served such as AHU-4-18/Kitchen.
3.2 TEST AND ADJUST

A. Start equipment in the presence of the PTU manufacturer’s representative.  Test the unit to demonstrate proper operation at performance requirements specified including running balance, belt slippage, generated noise, adequate air flow and unusual or similar indication of improper operation.

B. Subsequent to test and balance, remove the filters installed during construction and replace with a new set of MERV 13 efficiency air filters.

C. If sweating occurs on the casing, provide additional foil faced, rigid board insulation of sufficient thickness to be installed on the casing exterior to eliminate the sweating. 

D. Correct any other deficiencies in the PTU operation.  

END OF SECTION
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