                                                   HVAC Guide Specifications

Custom Air Handler Units
Carrier Model Number:


39CCM,CCW ─ Indoor and Outdoor Units
Part 1 ─ General
1.01 SECTION INCLUDES

Design, performance, controls, and installation requirements for custom air-handling units.

1.02 REFERENCES

A. AMCA (Air Movement and Control Association) Standard 99

B. AMCA Standards 210 and 211

C. AMCA Standards 300 and 311

D. AMCA Standard 500

E. AHRI (Air-Conditioning, Heating and Refrigeration Institute) Standard 410

F. ASHRAE/ANSI (American Society of Heating, Refrigerating and Air-Conditioning   Engineers/American National Standards Institute) Standard 111

G. ASHRAE Standard 52

H. ANSI/ASHRAE 15

I. UL (Underwriters Laboratories) Standard 1995

1.03 SUBMITTALS

Submittals shall include the following:
A. Unit drawings include plan and elevation views. 

B. Ladder type schematic drawing of power, control, and auxiliary utility field hookups, indicating all items that are furnished by the manufacturer.

C. Manufacturer's performance data for each unit.  As a minimum the following shall be provided:

1. Model number of unit

2. Unit dimensions

3. Approximate unit shipping weight

4. Rated load amps
5. Fan performance

6. Coil performance

1.04 QUALIFICATIONS

A.
Manufacturer shall specialize in the design and manufacture of commercial and industrial custom air-handling equipment.
B.
Units shall bear the ETL or UL label.


1.05 OPERATION AND MAINTENANCE INFORMATION

Information shall be included on design and inspection procedures related to preventative maintenance. Operation and maintenance manuals shall be submitted at the time of unit shipment.

1.06 DELIVERY, STORAGE, AND HANDLING

A. All indoor units shall be shipped completely covered in a polymer covering.  
B. Outdoor unit shall have openings covered.
C. Store in clean dry place and protect from weather and construction traffic. Handle carefully to avoid damage to components, enclosures and finish. All fans must be periodically rotated during storage period per manufacturer recommendation.

1.07 WARRANTY

A. The complete unit shall be covered by a parts warranty issued by the manufacturer covering the first year of operation from the date of start-up or eighteen months from date of shipment, whichever comes first.
B. The installing contractor shall provide labor warranty during the unit’s first year of operation.

Part 2 ─ Products
2.01
MANUFACTURER

Carrier Custom (39CC) 
2.02
MASTER CONTROL DOCUMENT FOR MANUFACTURING


A.
The approved submittal shall be the final document for manufacturing.  The approved submittal shall supersede any other specifications.
B.
Except for approved submittals, any changes to a unit shall be made in writing.

2.03
CABINET CONSTRUCTION

A. Cabinets shall be constructed in a watertight and airtight manner. The manufacturer's standard cabinet construction shall result in an ASHRAE/ANSI Standard 111 Leakage Class of less than six (6) at 1.5 times the cabinet operating pressure.
B. Unit Base: Each unit shall be constructed on a base fabricated from ASTM (American Society for Testing and Materials) A36 welded structural steel channel. Tubular or formed metal channel bases are not acceptable. Channel bases shall be sized as a function of air handling length as follows:

	AIR HANDLER UNIT LENGTH
	MINIMUM CHANNEL SIZE

	
	Dimensions
	Weight

	Up to 10 ft
	4 in. x 15/8 in.
	(5.4 lb/lin. ft)

	11 ft to 20 ft
	6 in. x 2 in.
	(8.2 lb/lin. ft)

	21 ft to 30 ft
	8 in. x 21/2 in.
	(11.5 lb/lin. ft)

	31 ft to 50 ft
	12 in. x 3 in.
	(20.7 lb/lin. ft)


Heavy removable lifting lugs shall be added to the perimeter channel along the longest dimension of the unit.  Units constructed with aluminum or stainless steel may require different base specifications.
C. Floor Construction:
1. The floor shall be supported by structural steel members. Maximum spacing of floor support shall be 24-in. centers. These supporting members shall be welded to other members for maximum strength.

2. Floor skin shall be welded with standing seams and drive cleats to maintain water and air-tight seal. The flooring shall be welded to the members below. No penetrations through the floor skin are acceptable. Welds shall be below the floor and spaced no greater than 6 in. on center.

3. Fans, coils, and major components shall be supported with structural steel members. 

4. Floors shall be double wall and insulated with a water-impervious spray foam insulation.

5. Floor sheet construction options include:

a. 16 gage, bright galvanized zinc coating

b. 10 gage, bright galvanized zinc coating
c. 16 gage 304 stainless steel
d. 16 gage 316 stainless steel
e. 3/16 in. OD aluminum tread plate
f. 10 gage smooth aluminum
(Other thicknesses are available.)

6. Floor liner shall be 20 gage galvanized zinc coated.

D. Unit Housing Side and Roof Panels:
1. Side and roof panel construction options include:
a. 16 gage galvannealed steel (painted) 
b. 16 gage G-90 galvanized steel 

c. 16 gage 304 stainless steel
d. 16 gage 316 stainless steel
e. 16 gage high strength aluminum
f. 18 gage galvannealed steel (painted) 
g. 18 gage 304 stainless steel
h. 18 gage 316 stainless steel
2. Unit housing side and roof panels shall utilize a standing seam modular panel type construction. The panels shall be caulked and attached to each other, to the roof, and to the floor using nuts and bolts. Drive screw attachment is not acceptable. All sections of panels shall be removable.
3. All seams shall be sealed with an acrylic latex sealant prior to assembling the panels and after completion of the assembly. 
4. All floor openings shall have a steel frame and 16 gage flange around the entire perimeter of opening for duct connections.

5. Optional outdoor construction finish: After panels are formed, they shall be coated with an industrial-grade, high-solids polyurethane or powder coat suitable for outdoor construction, color by architect. All fan bases, springs and structural steel supports shall be coated with similar finish. The paint system shall meet ASTM B117 salt spray test for a minimum of 1,000 hours in a 5% solution.
6. Optional indoor unit finish: Indoor units and components inside the unit may be coated with industrial grade enamel paint.
E. Insulation Options:
1. Panel and insulation thickness may be 2, 3, or 4-in. fiberglass (R-value of 4/in) insulation with a 1.5 lb/ft3, 3.0 lb/ft3, or 6.0 lb/ft3 density fiberglass. Insulation shall meet NFPA (National Fire Protection Association) 90A smoke and flame spread requirements. There shall be no raw edges of insulation exposed to the airstream.
2. Panel insulation may be a spray foam injected insulation with a minimum R value of  6.5/in.
F. Thermal break construction is provided for the entire unit.
G. Panel Liner Options:
1. 20 gage galvanized, zinc coating

2. 20 gage, 304 stainless steel
3. 20 gage, 316 stainless steel
4. 16 gage, solid aluminum
5. 20 gage, perforated galvanized, zinc coated
6. 20 gage, perforated 304 stainless steel
7. 16 gage, perforated aluminum
8. 22 gage, perforated galvanized, zinc coated
9. 22 gage galvanized, zinc coating
10. 22 gage, 304 stainless steel
11. 22 gage, 316 stainless steel
H. Access Doors:
1. Hinged, double wall, insulated (foam injected, 1.5 lb/ft3, 3 lb/ft3, or  6 lb/ft3), man-size access doors shall be provided in all sections requiring access for maintenance or service.

2. Access doors shall be fully gasketed with a closed-cell, replaceable neoprene gasket. The gasketing material shall be installed to allow for easy removal and replacement.
3. Door hinges and latches shall be easily adjustable, without the use of shims or special tools, to allow for a tight seal between the door and the door frame as the gasketing material compresses over time. The door hinge design shall allow for field modification of door swing and doors shall be easily removable. A door detail drawing is provided with submittal package.

4. Latches shall utilize phenolic knurled knobs. When required, the latch assembly can incorporate a built-in safety catch to release cabinet operating pressure prior to opening the door.

5. Doors entering into any section of the air handler that contains rotating fans shall be provided with zinc-plated nuts in lieu of knurled knobs. The nuts shall limit access to personnel with proper tools. 

6. Window option: A 10 in. x 10 in. wire-reinforced glass view window may be provided in each fan access door.
7. A door switch shall be interlocked with fan starter or VFD to stop the fan before access door is opened.  If motor controls are not included, the door switch will not be provided.

I. Drain Pans:
1. Drain pans shall be constructed from 16-gage, 304 or 316 stainless steel. Galvanized steel drain pans are not acceptable. 
2. The drain pan shall be insulated with 2.0-in. spray foam insulation to prevent condensation under the drain pan. Insulation shall be protected with a 20-gage galvanized steel liner.

3. Drain pans must be sized such that the entire coil, including headers and return bends, are inside the drain pan.

4. Drain pans must slope in two directions so there is no standing water in drain pan. Stainless steel condensate connection shall be provided on one side of the unit. The coil drain pan is designed to prevent immersion of the coil in condensate and allow for complete cleaning of drain pan beneath the coils.
2.04
FAN ASSEMBLIES

A. General:
Plenum fan assemblies shall be arrangement 3 or 4. The air-handling unit manufacturer, for the purpose of sole source responsibility, shall manufacture all fan assemblies. Fan wheels supplied shall be rated in accordance with AMCA Standard 210.

B. Performance:
Fan performance shall be based on tests run in an AMCA-certified laboratory and administered in accordance with AMCA Standard 210. Fan performance tests shall be taken with fans running inside the cabinet to include any effects from the unit cabinet and other internal components. Fans shall bear AMCA seal for air and sound.

C. Plenum Fan Configuration:
1. Arrangement 4: Direct-coupled to the motor.
2. Arrangement 3: Typical fan/motor arrangement.
D. Construction:
1. There shall be no obstructions (i.e., bearings or bearing supports, etc.) at the inlet of the fan.

2. Fan wheel shall be aluminum with aluminum extruded airfoil blades.

3. Fan bearings shall have a minimum 10,000 to 80,000 hr (optional 200,000 hr) operating life and be mounted on a structural steel channel or machined surface. Plenum fans shall be provided with spring or rubber-style thrust restraints.

4. Optional grease fittings and extended lubrication lines to the motor side of the fan, just inside the access door, may be provided.

5. Removable OSHA (Occupational Safety and Health Administration) qualified belt guards shall be provided for non-direct drive fans.

6. Optional OSHA inlet screens may be provided on fans.

E. DWDI (Double Width, Double Inlet) Fans:
The structure supporting the bearing shall be fabricated from structural steel and be detachable to allow for removal of the fan wheel and shaft as one piece. The fan discharge shall be isolated from the cabinet by means of a neoprene-coated flexible connection.  

F. Sizing:
Each fan shall be sized to perform as indicated on the equipment schedule. The wheel diameter shall not be less than that shown on the equipment schedule. The fan shall be constructed to AMCA Standards for the Class Rating as indicated on the equipment schedule.
G. Fan Base, Spring Isolation, and Support Framing:
1. Fan and motor are mounted on an internal, fully welded, rigid structural steel base. Base shall be free-floating at all four corners on spring type isolators with seismic earthquake restraints.

2. The fan assembly shall be isolated from the cabinet by steel springs with minimum deflection of 2.0 in. or as indicated on the schedule. The spring isolators shall be mounted to structural steel members. All isolators shall be rated for zone 4 seismic requirements. The spring isolators shall be mounted on a waffle pad for vibration isolation.

H. Motors and Drives:
1. Premium-efficiency ODP (open drip-proof) or optional TEFC (totally enclosed fan cooled) NEMA (National Electrical Manufacturers Association) frame, ball bearing type motors, with grease lubricated bearings and appropriate fittings, are furnished. Horsepower figures as shown on the schedule are the minimum allowable.
2. The motor shall be mounted on an adjustable slide rail motor base. The fan motors shall be factory wired to an external junction box with flexible conduit of adequate length so that it will not have any effect on the vibration isolation.
3. V-belt type, cast-iron sheaves, and reinforced rubber belts are provided. The belts shall be selected for 150% of the motor nameplate horsepower. Drives shall be Browning* or equivalent.

I. Balancing:
1. The fan shaft shall be sized not to exceed 75% of the first critical speed for the maximum RPM of the specified fan class. The critical speed will refer to the top of the speed range of the fans’ AMCA class. The lateral static deflection shall not exceed 0.003 in. per ft of the length of the shaft. Fans shall be balanced to minimum grade G6.3, per ANSI/AMCA 204-96 at design operating speed using contract drive and motor if ordered.
2. A copy of the above balance test data for this project showing calculations for deflection and critical speed of the shaft and wheel assembly shall be submitted to the engineer and a copy forwarded to the Owner.

2.05
COILS
A. Chilled Water and Hot Water Coils:
1. Coils shall be of the plate fin extended surface type. Tubes shall be 5/8-in. outside diameter seamless copper with a 0.020 in. (optional 0.025 in., 0.035 in., or 0.049 in.) minimum wall thickness. Tubes shall be expanded into the fin collars to provide a permanent mechanical bond. Coil fins shall be plate-type, die‑formed corrugated 0.0075 in. (optional 0.010 in.) aluminum, or optional 0.0060 in., 0.0075 in., or 0.010 in. copper, and shall be spaced not closer than 12 fins per inch with integral spacing collars that cover the tube surface. Headers shall be non-ferrous seamless copper, outside the air stream and provided with brazed copper male pipe connections. Drain and vent tubes shall be extended to the exterior of the air-handling unit.
2. Cooling coil casings shall be of minimum 16-gage 304 (optional 316) stainless steel with double formed 11/4 in. stacking flanges and ¾ in. flanges on the side plates. All other coil casings shall be of 16-gage galvanized (optional stainless) steel. Tube holes with raw sheet metal edges are not acceptable. Reinforcing shall be furnished so that the unsupported length is not over 60 inches.  All coil assemblies shall be tested under water at 300 psig and rated for 150 psig working pressure. Headers are to be located inside the cabinet casing with only the pipe connections extending through the casing. All sides of coils shall be carefully blanked off to ensure all air passes through the coil.
B. Optional Non-Freeze Steam Coils:
All steam coils are to be AHRI performance certiﬁed and shall bear the AHRI symbol. Coils outside the scope of AHRI’s standard rating conditions or the manufacturer’s certiﬁcation program will be acceptable since the manufacturer is a current member of the AHRI coil certiﬁcation program, and coils will be rated in accordance with AHRI Standard 410.

*Registered trademark of Emerson Industrial Automation.
C. Tubes and Return Bends:
These shall be constructed from seamless UNS C12200 copper conforming to ASTM B224 and ASTM E527. Properties shall be O50 light annealed, with a maximum grain size of 0.040 mm. Tubes are to be mechanically expanded into ﬁns.  Materials are to be 5/8 in. diameter x 0.025 (optional 0.035 or 0.049) in. wall thickness, or 1 in. diameter x 0.035 in. (optional 0.049 in.) wall thickness.

D. Fins:
Secondary surface ﬁns shall be of the plate-ﬁn design using aluminum or copper, with die-formed collars. Collars will hold ﬁn spacing at speciﬁed density, and cover the entire tube surface. Aluminum properties are to be Alloy 1100 per ASTM B209, with O (soft) temper; copper is to be Alloy 11000 per ASTM B152-06 with soft (anneal) temper. Fins are to be free of oils and oxidation.

E. Headers:
1. Headers are to be constructed of seamless UNS C12200, Type L (drawn) copper material sized to match speciﬁed connection size. (Optional: Type K [drawn] copper headers or Schedule 40 steel headers).

2. Die-formed copper end caps are brazed on the inside of the headers, unless spun-closed (for sizes up to 1 3/8 in.).
3. Steam distributing coils shall utilize a header-within-a-header design to facilitate freeze protection.
4. Coil casing material shall be 16 gage G90 galvanized (optional stainless) steel. Coil casings on top and bottom of coils are to have double-flange construction, allowing for vertical stacking of coils.

2.06
FILTERS

Construction:
A. Filter sections shall be fabricated as part of the air-handling unit.
B. Filters shall be arranged for upstream, downstream, or side loading as shown on the drawings. 

C. Filter-holding frames are provided to accommodate scheduled filters. Filter frames shall be 16 gage galvanized (optional 304 stainless) steel and shall be welded to reduce leakage of air through corners.

D. A Dwyer Magnehelic Series 2000 pressure gage is factory-installed at each filter bank, complete with static pressure tips when required, hardware and fittings. The gage is enclosed in a 304 stainless steel protective weatherproof box with a hinged inspection door for outdoor units.  Magnehelic gages for indoor units are mounted using a sheet metal mounting plate.
2.07
DAMPERS AND LOUVERS

Dampers:
A. Dampers shall be supplied with low leak extruded aluminum airfoil blades. Blades shall be supplied with rubber edge seals and stainless steel arc end seals. Rubber edge seals shall be backed by the damper blade to assure a positive seal in the closed position. Dampers shall be provided with nylon bearings within extruded openings.

B. Damper leakage shall not exceed 6 cfm/ft2 at 5.0 in. of static pressure. Leakage testing shall be in accordance with AMCA standard 500 Figure 5.5. Test results must be from an independent testing laboratory.

C. Louvers for outside air and exhaust air are provided for units located outdoors. Outside air louvers shall be sized for a maximum face velocity of 500 ft/min based on gross louver face area. Louvers shall have zero water penetration at 600 ft/min air velocities.
D. Maximum louver pressure drop shall be 0.03 in. wg at 500 ft/min. Test results are provided from an independent testing laboratory. Test must be conducted in accordance to AMCA Standard 500 Figure 5.5. 
E. Louver water carry over must be less than 0.01 oz./ft2 at 1100 ft/min. of free louver face area. Test must be conducted by independent testing laboratory per AMCA 
500-89 Figure 5.6.

F. Hoods may be used instead of louvers where necessary.

2.08
AIRFLOW MEASURING STATIONS (OPTIONAL)
A. Flow Measuring System:
1. Fans shall be supplied with a complete flow measuring system capable of supplying a 4 to 20 mA output signal to the EMS (energy management system) that is proportional to airflow. The flow measuring station and a flow transmitter shall be factory mounted.

2. The flow measuring station shall consist of pressure taps located in the inlet cone of each fan. A cfm scale gage that indicates the fan volume is mounted on the external side of the fan sections.
B. Transmitter:
1. The electronic flow transmitter shall be mounted on the exterior of the fan section. It shall be capable of receiving signals of total and static pressure from a flow element, of amplifying, extracting the square root, and scaling to produce a 4 to 20 mA or 0 to 5 vdc output signal, linear and scaled to air volume or velocity. The flow transmitter shall be capable of the following performance and application criteria:
a. Calibrated spans from 0 to 896 ft/min., in 8 flow range increments.

b. Output signal 4 to 20 mA or 0 to 5 vdc standard. Integral zeroing means 3-way zeroing valve with manual switch.

c. Temperature effect ± 2.0% of full span from 40 to 120 F.

2. The transmitter shall not be damaged by over-pressurization up to 200 times greater than span, and shall be furnished with a factory-calibrated span and integral zeroing means.

3. The transmitter shall be housed in a NEMA 12 enclosure if mounted on the outside of the unit or with a NEMA 1 enclosure if mounted inside the unit, with external signal tubing, power, and output signal connections.
4. The electronic differential pressure transmitter shall be Setra Systems Model 264 or equivalent.
2.09
VARIABLE FREQUENCY DRIVES

A. When applicable, factory-mounted variable frequency drives (VFDs) shall be wired to factory-supplied motors.  The VFD manufacturer and model number shall be specified in the submittal.
B. Factory-supplied VFDs are programmed and started up from the factory.  Programming parameter data to be attached to the submittal if factory programming is required.
C. If the VFD is manufactured by ABB and an ABB Certified technician performs the onsite start-up of the VFD, the technician may apply through ABB for a 24-month warranty from date of commissioning or 30 months from date of sale, whichever occurs first.

D. The VFD package as specified herein shall be enclosed in a UL-listed type enclosure, exceeding NEMA enclosure design criteria (enclosures with NEMA ratings only are not acceptable for outdoors) for outdoor unit when VFDs are not in a vestibule or inside another enclosure.  Enclosures meeting the NEMA design criteria are acceptable for indoor units.  Units in which plenum-rated VFDs are in the airflow may utilize NEMA design criteria enclosures or may be open mounted in the unit as per the submittal specifications.

E. Cooling for VFDs and motor controls must be specified on the submittal.

2.10
UNIT-MOUNTED CONTROLS
A. All controls shall be factory mounted by the air-handling unit manufacturer. These controls shall include all damper actuators, temperature sensors, pressure sensors, and airflow measuring sensors, filter switches, smoke and fire detectors as indicated on the control drawings. Type of installation must be specified on the approved submittal or open plenum cable will be installed.
B. Electric and electronic controls shall be wired to a terminal block in a sheet metal enclosure located at a common location mounted on the air-handling unit. All pressure sensing controls shall be piped to a common point on the unit with ¼-in. compression fittings.
C. Filter gages shall be connected with barb fittings for access.

D. All controls shall be supplied by the temperature controls contractor and shipped to the Air-Handling Unit Manufacturer for installation.

E. Units with splits shall have cable or tubing by the first split for the contractor to make final connections through the remaining splits of the unit.

F. Contractor shall provide complete wiring schematics and component information within five (5) business days of Seller receiving purchase order.

G. If cooling is required for controls, it must be specified on the submittal.

2.11
UNIT TESTING AND QUALITY CONTROL
A. All fans which have complete motor controls to include overloads and circuit protection shall be factory run tested to insure proper fan RPM and operation. Testing the fans does not require load, static pressure, air velocity or performance testing. Testing the load, static pressure, air velocity or performance testing is optional and must be listed in the submittal.  All electrical circuits shall be tested for correct operation and wiring integrity. Units shall pass quality control checks and must be thoroughly cleaned prior to shipment.

B. Optional cabinet leakage test: Air-handling unit leakage data shall be submitted for review by Owner's representative. The mechanical engineer shall be allowed to witness the leakage test. The air-handling unit manufacturer shall notify the mechanical engineer a minimum of ten (10) days prior to test as to the location and date of the test. The travel costs incurred by test witnesses shall be borne by the Purchaser.

1. A pressure blower that is capable of producing the required pressure without operating at a stall shall be used to perform the test. The pressurizing fan shall be attached to a flow metering station which shall measure the volume flow rate by pressure drop through calibrated nozzles. The air-handling unit shall have all duct openings, damper, and louver openings sealed.
2. The cabinet shall be pressurized to 1.5 times operating pressure of the cabinet or 10 in. static pressure. Cabinet leakage shall not exceed a Leakage Class rating of 6 as defined by ANSI/ASHRAE Standard 111 or 1% of the unit design airflow.

3. The leakage rate will be recorded at the flow measuring apparatus. The air density at which the test was performed will be determined.

4. Manufacturer may be required to test up to ±15 in. wg with less than 1% air leakage rate.
2.12
START-UP SERVICE
A. Factory start-up assistance is available at an additional cost to be defined based on the jobsite location and number of units. Purchaser’s Contractor is responsible for installation and start-up and the Seller will only provide onsite training and assistance for the contractor.

B. Extended warranty of components may require installation by factory-certified technicians who are certified by the component manufacturer.
2.13
ENVIRONMENTAL REQUIREMENTS
A. Contractor:  Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings are lubricated, and fan has been test run under observation.

B. Contractor:  Do not store or use any hazardous materials or chemical on or in the unit.
Part 3 ─ Acoustic Testing
3.01
The acoustic testing shall be performed and certified by an acoustic testing company that is entirely independent of the equipment manufacturer.  Sound tests and reports that are generated by the manufacturer’s own engineering team, or by a subsidiary or division of the manufacturer, will not be accepted.

3.02
Measurements of the actual sound power will be made at the unit return air opening and the unit supply air opening.  Measurement techniques must conform to a recognized AMCA, ISO, AHRI, or ANSI standard.  The approved techniques are listed herein, but other techniques based on a recognized standard may be submitted for pre-approval before the project is awarded.

3.03
Measurements must be taken with equipment that has been independently calibrated within the manufacturer’s recommendations.

3.04
Measurements will be taken with the unit running and balanced at the design airflow and the design static pressure.  Additional pressure will be simulated to account for elements that are not actually present during the time of testing.  These elements include, but are not limited to, external static pressure, wet coils, and filter loading to the approved static pressure.

A.
The pressure simulation will be done in such a way as to not impede the direct line of site between the fan generating the airflow and the opening being tested.  Pressure simulation can be simulated using any combination of fiberglass insulation, blank off panels, or perforated plates.  For supply openings the pressure simulation must occur upstream of the supply fan, and for return openings the pressure simulation must occur downstream of the return fan.

B.
The return opening will be measured with the only the return fan running, and the supply opening will be tested with only the supply fan running.  

C.
Airflow measurement will be confirmed using either a piezometer ring airflow measuring device at the fan inlet(s) or by a duct-mounted airflow measuring device with the appropriate upstream and downstream distances as recommended by the AFMS (airflow measuring station) manufacturer.  Airflow measurements shall be corrected for air density at the time of testing.

3.05
Acceptable measurement standards and techniques:

A.
Sound Power testing according to ISO standard 9614-2.   The independent testing company must inspect and approve the test setup and ensure that the ISO standard is met for the Pressure Residual Index, Dynamic Capability and Repeatability. Where air velocity or turbulence creates microphone overloading, a single layer of acoustically transparent burlap may be used to stabilize the airflow for testing.

B.
Sound pressure testing is unacceptable.  Testing methods based on measuring sound pressure and then calculating the sound power from these measurements will be rejected.

