HVAC Guide Specifications

39M Total Energy Recovery Wheel Section

Size Range:

1,500 to 15,000 Nominal Cfm

Carrier Model Number:

39M – Total Energy Recovery Wheel Section 

Part 1 — General

1.01 QUALITY ASSURANCE

A.
Manufacturer Qualifications:

Company specializing in manufacturing the Products specified in this section with minimum of five years documented experience.

B.
Units shall be manufactured in a facility registered to ISO 9002 manufacturing quality standard.

C.
Energy Recovery unit assembly shall have UL 1995 certification for safety, including use with electric heat.

D.
Products Requiring Electric Connection shall be listed and classified by ETL and CSA as suitable for the purpose specified and indicated.

E.
Coil Performance shall be certified in accordance with ARI Standard 410.

F. Air-Handling unit shall be ARI 430 listed and meet NFPA 90A requirements.

G. Energy Recovery Wheel shall be ARI Standard 1060 certified and bear the ARI Certified Product Seal.

1.02 
DELIVERY, STORAGE AND PROTECTION

Inspect for transportation damage and store in clean dry place and protect from weather and        construction traffic. Handle carefully to avoid damage to components, enclosures, and finish. Stacking of unit sections must be avoided as damage may result.
1.03 
START-UP REQUIREMENTS

Do not operate units until ductwork is clean, filters are in place, bearings lubricated, condensate properly trapped, piping connections verified and leak tested, belts aligned and tensioned, all shipping braces have been removed, and fan has been test run under observation per service and installation instructions.
Part 2 — Products

2.01 
ACCEPTABLE MANUFACTURERS

Carrier Air Conditioning. Model as scheduled and detailed.

2.02 
GENERAL DESCRIPTION

A. Units shall ship in the number of sections necessary to meet project and transportation requirements and shall ship in as many splits as specified in AHUBuilder™ software.  Split options as follows:

1) Shipped in sections with quick connectors

2) Shipped assembled with quick connectors

3) Shipped assembled without quick connectors

B. Unit shall be Carrier factory-supplied, energy recovery section. The unit may consist of a fan with the following factory-installed components as indicated on the equipment schedule.

1. Wheel Section:

a. All energy wheels shall be 3” thick and shall be equipped with bypass dampers.

2. Outdoor Air (OA) Inlet Section:

a. Standard/Premium Dampers

b. OA Flow Measuring Station shall be Ruskin AMS 50, Ebtron or equal.  VAV box or Traq type measurement stations are inaccurate and unacceptable.

c. Angle Filters (2-in. or 4-in.)

3. Filter Sections

a. Flat (2-in. or 4-in.)
b. Angle (2-in. or 4-in.)
4. Electric Heat Section

5. RA/EA Inlet Air Section

a. Section with combined RA and EA streams

b. Section with split RA and EA streams

c. Section with combined RA and EA streams and angle filters

6. Return Air Filter/Preheat Section

a. Section with preheat coil 

b. Section with flat filter

c. Section with heat coil and flat filter.

7. Face and bypass damper sections for:

a. Split RA/EA section
8. Bypass Return Section
9. Exhaust Fan Section

2.03    Energy Recovery Wheel Section 

A. Construction:

1. Wheel sections shall incorporate a rotary wheel in an insulated cassette frame complete with seals, drive motor and drive belt.

2. The wheel shall be coated with silica gel desiccant, permanently bonded without the use of binders or adhesives.

3. The substrate shall be made of a light weight polymer and shall not degrade nor require additional coatings for application in coastal environments.

4. Coated wheel segments shall be washable with detergent or alkaline coil cleaner and water.

5. The silica gel desiccant shall not dissolve nor deliquesce in the presence of water or high humidity.

6. The wheel polymer layers shall be wound continuously with one flat and one structured layer in an ideal parallel plate geometry providing laminar flow and minimum pressure drop.  

7. The wheel shall incorporate the channel matrix design and an optional adjustable mechanical purge.

8. The polymer layers shall be captured in a stainless steel wheel frame or aluminum and stainless steel segment frames that provide a rigid and self-supporting matrix.

9. Energy recovery wheels greater than 30” in diameter shall be provided with removable wheel segments.

10. Wheel frame shall be a welded hub, spoke and rim assembly of stainless, plated and/or coated steel and shall be self-supporting without the wheel segments in place.

11. Wheel segments shall be removable without the use of tools to facilitate maintenance and cleaning.

12. Wheel bearings shall provide an L-10 life in excess of 400,000 hours.

13. Wheel rim shall be continuous rolled stainless steel and the wheel shall be connected to the shaft by means of taper locks.

14. All diameter and perimeter seals shall be provided as part of the cassette assembly and shall be factory set.

15. Drive belts of stretch urethane shall be provided for wheel rim drive without the need for external tensioners or adjustment.

16. The energy recovery section shall be a UL recognized component.

17. Thermal performance shall be ARI Standard 1060 certified and bear the ARI Certified Product Seal.

2.04   CASING

A.
Construction:

1. Unit shall be constructed of a complete frame with easily removable panels.  Removal of any panel shall not affect the structural integrity of the unit.  Coil sections shall have removable frame sections to facilitate vertical coil extraction.

2. Panels and frames shall be thermally broken to eliminate a clear conduction path from the inside of the casing to the outside.

3. All 39M unit sections shall be supplied with 16-gauge G90 galvanized pre-painted steel structural baserails.  Bolt-on legs are NOT acceptable.  Perimeter 10-gauge lifting lugs for overhead rigging shall be provided on each base rail. Slinging of units in lieu of lifting lugs is not acceptable.

4. Casing panels (top, sides, and bottom) shall be constructed of galvanized steel, with pre-painted, baked enamel finish passing 500-hour salt spray test (ASTM B-117) for prepainted steel and 125-hour marine level 1 prohesion test (ASTM G-85.A5) for prepainted steel inside and out.  Interior panels shall be coated with a silver zeolite antimicrobial material registered by the US EPA for use in HVAC applications
5. Casing panels shall have no exterior exposed raw edges that could lead to rust formation.  All casing corners shall be radiused or chamfered.

6. Casing panels shall be solid doublewall construction of pre-painted galvanized steel inner and outer panels and insulation.  The resultant minimum R-value of the panel assemblies shall not carry an R-value of less than 13.

7. Casing deflection shall not exceed a 1:200 ratio when subject to an internal pressure of +/- 5-in. and shall exhibit no permanent deformation at +/- 9-in.

8. Side panels shall be easily removable for easy access to unit by cam-lock type fasteners. All panels shall seal against a full perimeter automotive style gasket to ensure a tight seal.

9. Fan supports, structural members, panels, or flooring shall not be welded, unless aluminum, stainless steel, or other corrosion-resistant material is used. Painted welds on unit exterior steel or galvanized steel are not acceptable.

10. The fan section shall have a pre-painted doublewall, insulated, galvanized steel floor.  Accessibility options shall be hinged doublewall access door on hand side, hinged doublewall access doors on either sides, or removable doublewall access panels.  

a. Viewports shall be available as a factory-installed option on the access panel(s) or door(s) of this section.

b. Marine lights shall be available as a factory-installed option

11. All coil sections shall be solid doublewall construction of pre-painted galvanized steel inner and outer panels and insulation.  The resultant minimum R-value of the panel assemblies shall not carry an R-value of less than 13.  Coil sections shall have removable frame sections to facilitate vertical coil extraction.  Blow-through sections shall have a diffuser plate as an integral part of the fan section if used immediately downstream of the fan section.

12. Filter types as shown on the equipment schedule. Accessibility options shall be hinged doublewall access door on hand side, hinged doublewall access doors on either sides, or removable doublewall access panels.  Filter sections shall be designed and constructed to house one of the following filter types:

1) 2-in. flat filters

2) 4-in. flat filters

3) 2-in. angle filters

4) 4-in. angle filters

13. Filter-mixing boxes and mixing boxes shall have pre-painted doublewall, insulated, galvanized steel floors.  Accessibility options shall be hinged doublewall access door on hand side, hinged doublewall access doors on both sides, or removable doublewall access panels.

14. Plenum and access sections shall have pre-painted doublewall, insulated, galvanized steel floors.  Accessibility options shall be hinged doublewall access door on hand side, hinged doublewall access doors on both sides, or removable doublewall access panels.

B.
Insulation:

Each section shall be factory insulated. Casing panels shall be solid doublewall construction of pre-painted galvanized steel inner and outer panels and insulation.  The resultant minimum R-value of the panel assemblies shall not carry an R-value of less than 13.

C.
Finish:

See section 2.3.A.3.

D.
Access Doors:

Access doors shall be solid doublewall construction of pre-painted galvanized steel inner and outer panels and insulation.  The resultant minimum R-value of the panel assemblies shall not carry an R-value of less than 13.  Latches shall be non-removable and operated with a simple tool.

F.
Casing Strength:

Casing deflection shall not exceed a 1:200 ratio when subject to an internal pressure of +/- 5-in. and shall exhibit no permanent deformation at +/- 9-in.

2.05
 FANS

A.
General:

1. Forward-curved fans shall have one double width double inlet (DWDI) fan wheel and scroll. They shall be constructed of galvanized steel with baked enamel. They shall be designed for continuous operation at the maximum rated fan speed and motor horsepower. Fans shall have an AMCA class rating corresponding to the static pressure at which the fan is designed to operate (Class I or II).  Completed fan assembly shall be dynamically balanced in accordance with 1989 ARI Guideline G and ANSI S2.19-1986 at design operating speed using contract drive and motor if ordered.

2. Airfoil fan sections shall have one DWDI airfoil fan wheel and scroll. Airfoil blades shall be double thickness design constructed of heavy gauge, high strength steel continuously welded to the backplate and the spun inlet flange. Entire fan assembly cleaned, primed and painted with alkyd enamel.  Fans shall have an AMCA class rating corresponding to the static pressure at which the fan is designed to operate (Class I, II, or III). Completed fan assembly shall be dynamically balanced to minimum grade of G 6.3 per ANSI/AMCA 204-96 at design operating speed using contract drive and motor if ordered.

3. Fan wheels shall be keyed to the shaft and shall be designed for continuous operation at maximum rated fan speed and motor horsepower. Fan wheels and shafts shall be selected with a maximum operating speed 25% below the first critical

4. Fan shafts shall be solid steel, turned, ground, polished and coated with a rust inhibitor.

5. Fan motor shall be mounted within the fan section casing on slide rails equipped with adjusting screws. Motor shall be high efficiency, open drip-proof or totally enclosed fan cooled NEMA Design B with size and electrical characteristics as shown on the equipment schedule. Premium efficiency motors shall be available. Motor shall be mounted on a horizontal flat surface and shall not be supported by the fan or its structural members. All three-phase motors shall have a ±10% voltage utilization range and a 1.15 minimum service factor. Motor shall be compliant with EPACT where applicable.  Single-phase motors shall be available up to and including 5 hp.

B.
Performance Ratings:

Fan performance shall be rated and certified in accordance with ARI Standard 430.

C.
Sound Ratings:

Manufacturer shall publish first through eighth octave sound power for fan discharge and casing radiated sound.

D.
Mounting:

Fan scroll, wheel, shaft, bearings, drives, and motor shall be mounted on a common base assembly.  The base assembly is isolated from the outer casing with factory-installed isolators and vibration absorbent fan discharge seal. A canvas style duct connection between fan discharge and cabinet is not acceptable.  Sizes 03 – 30 shall use 2-in. deflection spring isolators.

E.
Fan Accessories:

1. Forward curved fans:

a. Variable frequency drives.

b. Magnetic motor starters

c. Motor disconnects

d. Belt guards 

e. Inlet screen

2. Airfoil fans:

a. Variable frequency drives.

b. Magnetic motor starters

c. Motor disconnects

d. Belt guards 

e. Inlet screen

F.
Flexible Connection:

See section 2.4.D.

2.06
 BEARINGS AND DRIVES

A.
Bearings:

Self-aligning, grease lubricated, anti-friction with lubrication fittings extended to drive side of fan section. Optional exterior grease fittings are available.

1. Size 03 to 30 forward-curved fans — Cartridge type bearings for Class I fans.  Heavy-duty pillow block type, self-aligning, regreasable ball or roller type bearings selected for a minimum average life (L50) of 200,000 hours or optionally for an (L50) of 500,000 hours.

2. Size 03 to 30 airfoil fans — Heavy-duty pillow block type, self-aligning, regreasable ball or roller type bearings selected for a minimum average life (L50) of 200,000 hours or optionally for an (L50) of 500,000 hours.

3. Size 06 to 30 plenum fans: Heavy-duty pillow block type, self-aligning, regreasable roller type bearings selected for a minimum average life (L50) of 200,000 hours or optionally for an (L50) of 500,000 hours.

B.
Shafts:

See sections 2.4.A.6.

C.
V-Belt Drive:

Drive shall be designed for a minimum 1.5 service factor as standard with a 2.0 service factor options and/or a factory supplied extra set of belts. Drives shall be variable pitch, factory set for specified speed, for motors 20 hp and less and fixed-pitch for 25 hp and larger. All drives shall be factory mounted, with sheaves aligned.

2.07
 COILS

A.
All water and steam coils shall be provided to meet the scheduled performance. All coil performance shall be certified in accordance with ARI Standard 410. All water coils shall be tested at 450-psig air pressure. 

B.
General Fabrication:

1. All water coils shall have minimum 1/2 in. OD copper tubes mechanically expanded into fins to ensure high thermal performance with lower total flow and pumping requirements. Minimum tube wall thickness shall be 0.016 inches. Optional tube wall thickness of 0.025 in. shall be supplied, if specified.

2. Optionally, water coils shall have minimum 5/8-in. OD copper tubes mechanically expanded into fins to ensure high thermal performance with lower total flow and pumping requirements. Minimum tube wall thickness shall be 0.020 inches. Optional tube wall thickness of 0.035 in. shall be supplied, if specified.

3. Aluminum plate fin type with belled collars. Optional copper plate fins shall be supplied, if specified.

4. Aluminum-finned coils shall be supplied with die formed casing and tube sheets of mill galvanized steel or stainless steel as specified. Copper-finned coils shall be supplied with stainless steel casing and tube sheets.  

C.
Hydronic Heating Coils:

1.
Headers shall be constructed of steel with steel MPT connections. Headers shall have drain and vent connections accessible from the exterior of the unit.  Optional non-ferrous headers and nipples shall be supplied if specified.

2.
Configuration: Coils shall be drainable, with non-trapping circuits. Coils will be suitable for a design working pressure of 300 psig at 200(F.

D.
Steam Distribution (Non-Freeze Type) Heating Coils:

1.
Headers shall be steel with MPT connections.

2.
Inner steam distributing tubes shall be 5/8-in. OD, 0.020 in. wall thickness, located within 1 in. OD, 0.030 in. wall outer condensing tubes. Working pressure shall be 175 psig at 400 F.

3.
Inner steam distributing tubes shall be 3/8-in. OD, 0.020 in. wall thickness, located within 5/8-in. OD, 0.035 in. wall outer condensing tubes. Working pressure shall be 175 psig at 400 F.

G.
Electric Heating Section:

1.
The electric heater casing is constructed of galvanized steel. Heater control box access door shall be mounted on the designated hand side of the unit. Element construction as follows:

a.
Sheathed type, 80% nickel, 20% chromium resistance coils, suspended in a magnesium oxide insulator fill within a tubular steel sheath/brazed fin assembly. Silicone rubber end seals shall prevent contamination of the interior, and the exterior shall be protected from corrosion by a high temperature aluminum coating. Thermal cutouts for over-temperature protection shall be provided to meet UL and NEC requirements. Maximum element heating density shall be 55 watts/sq. inch.

2.
The manufacturer shall furnish an integral control box containing thermal cutouts, primary control, sub-circuit fusing, airflow switch, and fused control transformer.

3.
Electric heaters shall be UL listed for zero clearance and shall meet all applicable National Electric Code requirements.

4.
Units with electric heat sections shall be listed under UL 1995 Standard for Safety.

2.08 FILTER SECTIONS

A.
Flat filter sections shall accept either 2-in. or 4-in. filters. Sections shall include side access slide rails.

B. Angle filter sections shall accept either 2-in. or 4-in. filters of standard sizes, arranged in a horizontal V formation. 

2.09 DAMPERS

A.
Mixing boxes, filter-mixing boxes, and exhaust boxes shall have parallel or opposed blades and interconnecting outside-air and return-air dampers.

1. Standard Dampers — Damper blades shall be constructed of galvanized steel, with blade seals and stainless steel jamb seals. Blades shall be mechanically fastened to axle rods rotating in self-lubricating synthetic bearings. Maximum leakage rate shall be 4 cfm/ft2 at 1-inch w.g. (0.25 kPa) differential pressure. Maximum pressure drop due to dampers shall be no more than .35 inches w.g.

2. Premium Dampers — Damper blades shall be constructed of galvanized steel with a double-skin airfoil design, with blade seals and stainless steel jamb seals. Blades shall be mechanically fastened to axle rods rotating in self-lubricating synthetic bearings.  Maximum leakage rate shall be 4 cfm/ft2 at 1-inch w.g. (0.25 kPa) differential pressure.  Maximum pressure drop due to dampers shall be no more than .20 inches w.g.

3. Airflow Measurement Dampers — The unique design of the AMS50 incorporates a low leakage control damper with air monitoring blades and air straightener section in one assembly. The control damper is designed for modulating operation and utilizes standard blade and jamb seals for low leakage. Strategically placed airflow sensing blades measure the airstream velocity. Air tubing/piping connections provided connect the sensing blades to the customer-supplied controller. Using the velocity information provided from the sensing blades, the controller will calculate a CFM value. This value would then be compared to the design CFM setpoint as determined by the particular mode of operation of the HVAC system. In normal operation, this setpoint will correspond to the minimum outside air ventilation required by the system design to meet ASHRAE Standard 62. Based on the difference between the actual CFM reading and the desired setpoint, the controller will interact with the control damper actuator to position the damper blades as necessary to ensure that the actual outside airflow meets the desired level.

B.
Face and Bypass Dampers – Split Return Section:

1. Internal Face and Bypass Dampers – Shall be factory mounted in galvanized steel frame. Damper blades shall be constructed of galvanized steel, with high temperature blade and edge seals. Blades shall be mechanically fastened to axle rods rotating in self-lubricating synthetic bearings. To eliminate blade warping, face dampers shall be sectionalized to limit blade length to 60 inches maximum. Face damper blades shall be opposed and arranged to match coil face with top bypass, and internal linkage.

2.10 SENSORS

A. Combination Sensors:


1.
Wall-mounted combination sensors shall contain a space temperature sensor and 

Carbon Dioxide (CO2) sensors in a single, decorative housing.  The CO2 sensor shall use single-beam absorption infrared diffusion technology (non-dispersive infrared), and shall have integral programming to perform automatic baseline calibration without user interface.  The recommended manual calibration shall not be less than 5 years.  Other features of wall-mounted combination sensors shall include:

a. Operating conditions: 60 to 90 F (15 to 32 C), and 0 to 95% rh, non-condensing.

b. Power supply: 18 to 30 VAC, 50/60 Hz [18 to 42 VDC polarity protected].

c. CO2 sampling method: diffusion.

d. CO2 sensor output: 4 to 20 mA or 0 to 10 vdc signal.

e. CO2 measurement range: 0 to 2,000 ppm.

f. Sensitivity: ( 20 ppm.

g. Accuracy: ( 100 ppm at 60 to 90 F (15 to 32 C); and 760 mmHg.

h. CO2 sensor calibration: single point calibration via push button and LED.

i. Space temperature sensor: 10K ohm  ( 2% at 77 F (25 C) thermistor with pushbutton

    override (and a temperature set point adjustment potentiometer).

2. Combination sensors shall be provided with the manufacturer’s recommended carbon dioxide calibration kit.  The quantity shall be suitable to initially calibrate each sensor provided for the project.

