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Lennox Industries Inc.

2100 Lake Park Blvd.

Richardson, TX 75080

Phone: (800) 453-6669

www.lennox.com
This MANU-SPEC® utilizes the Construction Specifications Institute (CSI) Manual of Practice, including MasterFormat™, SectionFormat™ and PageFormat™. A MANU-SPEC is a manufacturer-specific proprietary product specification using the proprietary method of specifying applicable to project specifications and master guide specifications. Optional text is indicated by brackets [ ]; delete optional text in final copy of specification. Specifier Notes typically precede specification text; delete notes in final copy of specification. Trade/brand names with appropriate symbols typically are used in Specifier Notes; symbols are not used in specification text. Metric conversion, where used, is soft metric conversion.

This MANU-SPEC specifies L Series® Rooftop Units. These products are manufactured by Lennox Industries Inc. Revise MANU-SPEC section number and title below to suit project requirements, specification practices and section content. Refer to CSI MasterFormat for other section numbers and titles.

SECTION 15730

UNITARY AIR CONDITIONING EQUIPMENT

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes: Packaged rooftop units and commercial packaged, gas/electric and electric/electric heat pumps.

Specifier Note: Revise paragraph below to suit project requirements. Add section numbers and titles per CSI MasterFormat and specifier’s practice.

B. Related Sections:

Specifier Note: Article below may be omitted when specifying manufacturer’s proprietary products and recommended installation. Retain Reference Article when specifying products and installation by an industry reference standard. If retained, list standard(s) referenced in this section. Indicate issuing authority name, acronym, standard designation and title. Establish policy for indicating edition date of standard referenced. Conditions of the Contract or Division 1 References Section may establish the edition date of standards. This article does not require compliance with standard, but is merely a listing of references used. Article below should list only those industry standards referenced in this section. Retain only those reference standards to be used within the text of this Section. Add and delete as required for specific project.

1.02 REFERENCES

A. American National Standards Institute (ANSI):

1. ANSI/ASHRAE 15 Safety Standard for Refrigeration Systems.

2. ANSI/ASHRAE/IESNA 90.1 Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings.

3. ANSI Z21.47 Gas-Fired Central Furnaces.

B. Air-Conditioning and Refrigeration Institute (ARI):

1. ARI 210/240 Unitary Air-Conditioning and Air-Source Heat Pump Equipment.

2. ARI 270 Sound Rating of Outdoor Unitary Equipment.

3. ARI 340/360 Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment.

4. ARI 370 Sound Rating of Large Outdoor Refrigerating and Air Conditioning Equipment.

C. American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE):

1. ASHRAE 52.2 Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size (ANSI approved).

2. ASHRAE 62.1 Ventilation for Acceptable Indoor Air Quality.

D. U.S. Energy Policy Act of 1992 (EPACT).

E. U.S. National Appliance Energy Conservation Act (NAECA):

1. NAECA 1988.

F. National Fire Protection Association (NFPA):

1. NFPA 90A Installation of Air Conditioning and Ventilation Systems.

G. Underwriters Laboratories, Inc. (UL):

1. UL 1995 Standard for Safety for Heating and Cooling Equipment.

Specifier Note: Article below should be restricted to statements describing design or performance requirements and functional (not dimensional) tolerances of a complete system. Limit descriptions to composite and operational properties required to link components of a system together and to interface with other systems.

1.03 SYSTEM DESCRIPTION

A. Design Requirements: Provide products and systems that have been manufactured, fabricated and installed to following criteria:

1. ANSI/ASHRAE/IESNA 90.1.

2. ANSI Z21.47.

3. UL 1995.

B. Performance Requirements:

1. Packaged Gas Electric:

a. Natural Gas Supply Pressure: 7 in. w.c. (1.7 kPa).

Specifier Note: For belt drive blowers from models LGC036S, LGA036H, LGC042S, LGA042H, LGC048S, LGA048H, LGC060S, LGA060H, LGC072S, LGA072H, LGC090S, LGA090H, LGC102S, LGA102H, LGC120S, LGA120H, LGC150S, LGC156H, LGC180S, LGC180H, LGC210S, LGC210H, LGC240S, LGA240H, LGA248H, LGC300S, LGC300H and LGC360H single phase is not an option.

b. LPG/Propane Supply Pressure: 11 in. w.c. (2.7 kPa).

Specifier Note: Specify 208/230 V or 460 V or 575 V, 3-phase for L Series units from 6 - 30 ton (21.1 - 105.6 kW). Specify 208/230 V, 1-phase, 208/230 V, 460 V or 575 V, 3-phase for L Series units from 3 - 5 ton (10.6 - 17.6 kW).

2. Packaged Cooling:

a. Electrical Requirements for Direct Drive Blowers: 60 hz, [208/230 V, 1-phase] [208/230 V, 3-phase] [460 V, 3-phase] [575 V, 3-phase].

Specifier Note: For belt drive blowers from models LCC036S, LCA036H, LCC042S, LCA042H, LCC048S, LCA048H, LCC060S, LCA060H, LCC072S, LCA072H, LCC090S, LCA090H, LCC102S, LCA102H, LCC120S, LCA120H, LCC150S, LCC156H, LCC180S, LCC180H, LCC210S, LCC210H, LCC240S, LCA240H, LCA248H, LCC300S, LCC300H and LCC360H single phase is not an option.

b.
Electrical Requirements for Belt Drive Blowers: 60 hz, [208/230 V, 3-phase] [460 V, 3-phase] [575 V, 3-phase].

Specifier Note: Available Heat Pump units include LHA090, LHA102, LHA120, LHA150, LHA180 and LHA240 only.

3. Packaged Heat Pumps:

a.
Electrical Requirements: 60 hz, [208/230 V, 3-phase] [460 V, 3-phase] [575 V, 3-phase].

4. ARI Rated Net Cooling Efficiency: To meet or exceed ASHRAE Standard 90.1 at rated airflow not less than 350 cfm/ton.

Specifier Note: Article below includes submittal of relevant data to be furnished by Contractor before, during or after construction. Coordinate this article with Architect’s and Contractor’s duties and responsibilities in Conditions of the Contract and Division 1 Submittal Procedures Section.

1.04 SUBMITTALS

A. General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal Procedures.

B. Product Data: Submit product data, including manufacturer’s SPEC-DATA® product sheet, for specified products.

C. Shop Drawings:

1. Submit shop drawings in accordance with Section 01330 - Submittal Procedures.

2. Indicate:

a. Equipment, piping and connections, together with valves, strainers, control assemblies, thermostatic controls, auxiliaries and hardware, and recommended ancillaries which are mounted, wired and piped ready for final connection to building system, its size and recommended bypass connections.

b. Piping, valves and fittings shipped loose showing final location in assembly.

c. Control equipment shipped loose, showing final location in assembly.

d. Dimensions, internal and external construction details, recommended method of installation with proposed structural steel support, mounting curb details, sizes and location of mounting bolt holes; include mass distribution drawings showing point loads.

e. Detailed composite wiring diagrams for control systems showing factory installed wiring and equipment on packaged equipment or required for controlling devices or ancillaries, accessories and controllers.

f. Details of vibration isolation.

g. Estimate of sound levels to be expected across individual octave bands in dB.

h. Type of refrigerant used.

D. Quality Assurance:

1. Test Reports: Certified test reports showing compliance with specified performance characteristics and physical properties.

2. Certificates: Product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.

3. Manufacturer’s Instructions: Manufacturer’s installation instructions.

Specifier Note: Coordinate paragraph below with Part 3 Field Quality Requirements Article herein. Retain or delete as applicable.

E. Manufacturer’s Field Reports: Manufacturer’s field reports specified.

F. Closeout Submittals: Submit the following:

1. Warranty: Warranty documents specified.

2. Operation and Maintenance Data: Operation and maintenance data for installed products in accordance with Division 1 Closeout Submittals (Maintenance Data and Operation Data) Section. Include methods for maintaining installed products and precautions against cleaning materials and methods detrimental to finishes and performance. Include names and addresses of spare part suppliers.

3. Provide brief description of unit, with details of function, operation, control and component service.

4. Commissioning Report: Submit commissioning reports, report forms and schematics in accordance with Section 01810 - Commissioning.

1.05 QUALITY ASSURANCE

A. Qualifications:

1. Installer experienced in performing work of this section who has specialized in installation of work similar to that required for this project.

2. Manufacturer Qualifications: Manufacturer capable of providing field service representation during construction and approving application method.

Specifier Note: Paragraph below should list obligations for compliance with specific code requirements particular to this section. General statements to comply with a particular code are typically addressed in Conditions of the Contract and Division 1 Regulatory Requirements Section. Repetitive statements should be avoided. Current data on building code requirements and product compliance may be obtained from filter manufacturer technical support specialists.

B. Regulatory Requirements: Provide [Packaged gas electric] [Packaged cooling] [Packaged heat pump] that complies with the following requirements:

1. ARI 210/240.

2. ARI 270.

3. ARI 340/360.

4. ASHRAE 52.2.

5. NFPA 90A.

C. Preinstallation Meetings: Conduct preinstallation meeting to verify project requirements, manufacturer’s installation instructions and manufacturer’s warranty requirements. Comply with Division 1 Project Management and Coordination (Project Meetings).

1.06 DELIVERY, STORAGE & HANDLING

A. General: Comply with Division 1 Product Requirements.

B. Ordering: Comply with manufacturer’s ordering instructions and lead time requirements to avoid construction delays.

C. Packing, Shipping, Handling and Delivery:

1. Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.

2. Ship, handle and unload units according to manufacturer’s instructions.

D. Storage and Protection:

1. Store materials protected from exposure to harmful weather conditions.

2. Factory shipping covers to remain in place until installation.

1.07 PROJECT CONDITIONS

A. Installation Location: [Confirm design conditions and temperature.].

Specifier Note: Coordinate article below with Conditions of the Contract and with Division 1 Closeout Submittals (Warranty).

1.08 WARRANTY

A. Project Warranty: Refer to Conditions of the Contract for project warranty provisions.

B. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty document executed by authorized company official. Manufacturer’s warranty is in addition to, and not a limitation of, other rights Owner may have under Contract Documents.

Specifier Note: Coordinate paragraph below with manufacturer’s warranty requirements.

C. Warranty: Commencing on Date of Installation.

1. Compressors: 5 years (limited).

2. Integrated Modular Control: 3 years (limited).

3. Other System Components: 1 year (limited).

4. Aluminized Heat Exchangers: 10 years (limited).

5. Stainless Steel Heat Exchangers: 15 years (limited).

PART 2 PRODUCTS

Specifier Note: Retain article below for proprietary method specification. Add product attributes, performance characteristics, material standards and descriptions as applicable. Use of such phrases as “or equal” or “or approved equal” or similar phrases may cause ambiguity in specifications. Such phrases require verification (procedural, legal and regulatory) and assignment of responsibility for determining “or equal” products.

2.01 ROOFTOP UNITS

A. Manufacturer: Lennox Industries Inc.

1. Contact: 2100 Lake Park Blvd., Richardson, TX 75080; Telephone: (800) 453-6669; website: www.lennox.com.

B. Proprietary Products/Systems: Lennox L Series Unitary Air Conditioning Equipment, including the following equipment:

1. Cabinet: Weatherproofing tested and certified to AGA [Rain test standards] and soundproofing tested to ARI 270, [_____] dbA at [______] m (______) ft. free field.

a. Heavy gauge steel panels and full perimeter heavy gauge galvanized steel base rails.

b. Raised edges around duct and power entry openings in bottom of unit.

c. Airflow Configuration: [Down-flow (vertical) return air] [Horizontal return airflow with Horizontal Roof Mounting Frame] [And Horizontal Return Air Panel Kit (required when converting down-flow configured unit to horizontal airflow)].

d. Power Entry: Electrical [And gas] lines brought through unit base or through horizontal access knockouts.

e. Exterior Panels: Constructed of heavy gauge, galvanized steel with 2-layer enamel paint finish.

f. Insulation: All panels adjacent to conditioned air fully insulated with non-hygroscopic fiberglass insulation. Unit base fully insulated.

g. Base Rail: Full perimeter base rail with rigging holes; 3 sides with fork slots.

h. Access Panels: Hinged for compressor/controls/heating areas, blower access and air filter/economizer access; and, sealed with quarter-turn latching handles and tight air and water seal.

2. Compressor:

a. Copeland scroll type, hermetically sealed.

3. Fans, General: Centrifugal, forward curved impellers, statically and dynamically balanced. [Multi] V-belt drive with adjustable variable pitch motor pulley.

a. Condenser Fan: Low sound operating, PVC coated fan guard, direct drive propeller type fans to discharge vertically.

b. Condenser Fan Motor: Permanently lubricated, permanent split capacitor; totally enclosed from weather, dust and corrosion; permanently lubricated ball bearings; resiliently mounted; overload protected.

4. Evaporator Coils: Pressure and leak tested to 500 psi (3445 kPa), nonferrous coils with enhanced aluminum fins mechanically bonded to durable copper tubes.

5. Condenser Coils:

a. Pressure and leak tested to 500 psi (3445 kPa), nonferrous coils with enhanced aluminum fins mechanically bonded to durable copper tubes.

Specifier Note: Specify slab construction for L Series over 6 tons (21.1 kW), excluding heat pumps.

b. [Formed construction] [Slab construction].

6. Air Distribution:

a. Equipment capable of down-flow (vertical) or side (horizontal) handling of conditioned air.

b. Optional Equipment:

Specifier Note: The following kit is required for horizontal air handling for L Series 3 - 12 ton (10.6 - 42.2 kW) models.

1) Horizontal conversion kit for horizontal air handling.

Specifier Note: The following kit is required for horizontal air handling for L Series, 13 - 30 ton (45.8 - 105.6 kW) models.

2) Horizontal return air panel kit and horizontal roof mounting frame for horizontal air handling.

7. Filters: To meet NFPA 90A, air filter requirements [Type Class 1] [Type Class 2]; [______]% efficiency, metal framed, [Replaceable media] [Throwaway] [Standard to unit manufacturer].

a. Disposable 2 inch (51 mm) pleated MERV 7 rated.

b. Disposable 2 inch (51 mm) pleated MERV 11 rated.

8. Heat Exchanger: Removable for servicing; stainless steel optional for applications where mixed air temperature below 45 degrees F (7 degrees C); E.T.L./C.S.A. design certified for outdoor installation.

9. Gas Heating System:

a. Tubular heat exchanger and inshot type gas burners constructed of aluminized steel.

b. Direct spark ignition; electronic flame sensor controls; flame rollout switch; limit controls and automatic redundant dual gas valve with staging control and combustion air proving switch on combustion air inducer.

Specifier Note: When LPG/propane is required, specify optional kit.

c. Able to use LPG/propane [With optional kit].

d. Complete service access provided for controls and wiring.

10. Electric Heating System:

a. Available for factory or field installation.

b. Heating elements of Nichrome bare wire exposed directly to airstream.

11. Refrigeration System:

a. Self-sealing, discharge, suction and liquid line service gauge ports, freeze-stats, expansion valves and full refrigerant charge.

Specifier Note: R-22 is available on all models with 3 - 30 ton (10.6 - 105.6 kW) capacities. R410 is available on all high efficiency units and on the 10 and 30 ton (35 and 105.6 kW) models. Variable air volume with R410a is available on 21, 25 and 30 ton (74, 88 and 105.6 kW) units.

b. [R22] [R410a] [Variable air volume] [Variable air volume with R410a].

c. Copper tubing not to touch sharp metal surfaces.

d. Compressor Circuits: Automatic reset, high pressure switch; automatic reset, low pressure switch; liquid line filter-drier.

e. Capable of operating down to 0 degrees F (-17 degrees C) without installation of additional controls.

12. Supply Air Blower:

a. [Constant air volume with adjustable pulleys] [Variable air volume with fixed pulleys and variable frequency drive] [Variable air volume with fixed pulleys and variable frequency drive with bypass] with motor/drive combinations and optional drive kits.

b. Centrifugal supply air blower with [Permanently lubricated ball bearings and adjustable belt drive] [Sleeve bearings and multi-speed direct drive motor].

c. Blower assembly [Slides out of unit] [Is accessible] for servicing.

d. Blower wheel statically and dynamically balanced.

13. Integrated Modular Control (IMC):

a. Solid state control board to operate unit.

b. Built-in functions include: Blower on/off delay; built-in control parameter defaults; service relay output; dirty filter switch input; dehumidistat input, economizer control; [Gas valve delay between stages]; [ETM compatible]; [DDC compatible]; unit diagnosis; diagnostics code storage; indoor air quality input; low ambient controls; minimum run time; night setback mode; smoke alarm mode; low pressure control; thermostat bounce delay; 3-digit display; degrees F or degrees C display, 2-stage heat/4-stage cool thermostat compatible and warm-up mode; [Electric heat staging with optional 4-stage board].

14. Gas Heating Controls:

a. Remote thermostat[s] as indicated.

b. Built-in [Un] fused disconnect switch.

c. [Four] stages of heating control from [Thermostat with optional four stage board] [DDC with room sensor].

d. Supply fan to turn on [40] seconds after heating demand is received with 8 - 60 second adjustable time delay.

e. Supply fan to turn off [120] seconds after heating demand has ended with 80 - 300 second adjustable time delay.

f. Adjustable delay time of [30] [Value between 30 - 160] seconds between low and high fire of 2-stage gas valve system.

g. Heat off delay of [100] [Value between 30 - 300] seconds after thermostat heating demand has ended.

h. To turn off heat and keep supply air fan running if overheat limit occurs.

i. Adjustable maximum overheat limit trip count during heating cycle of [3] [Value between 1 - 15], with digital output, limit indicator.

j. To report error with each occurrence of overheat limit trip and to identify limit that tripped. Error code stored in nonvolatile memory.

k. To shut off gas heat if flame rollout occurs and to report error identifying rollout switch.

l. Maximum flame rollout switch trip count of [3] during heating cycle, with digital output, limit indicator. Maximum count limit adjustable from 1 - 6 counts.

m. To turn off heat if induced airflow is too low and to report error identifying pressure switch.

n. Maximum induced airflow pressure switch trip count of [3] during heating cycle, with digital output, limit indicator. Maximum count limit adjustable from 1 - 6 counts.

o. Error reported if gas valve not energized 2 minutes after heating demand; gas valve identified.

p. Maximum ignition failure count of [3] with digital output, limit indicator. Maximum count limit adjustable from 1 - 6 counts.

q. To shut off gas valve if flame not sensed. Error reported and stored in nonvolatile memory.

r. Delay between stages on gas valve.

s. To shut off unit if gas valve is energized with no demand for heat. Error reported and stored in nonvolatile memory.

15. Electric Heating Controls:

a. Panel board with [______] stage controller.

b. Remote thermostat[s] as indicated.

c. Built-in [Un] fused disconnect switch.

d. Supply Fan: Start before electric elements are energized and continue operating until bonnet temperature reaches minimum setting. Include switch for continuous fan operation.

e. Two stages of heating control from [Thermostat] [DDC].

f. Supply fan to turn off [20] seconds after heating demand has ended. Time delay adjustable from 0 - 300 seconds.

g. With delay time of [12] seconds between low and high heat stages. Time delay adjustable from 12 - 60 seconds.

h. To turn off heat and keep supply air fan running if overheat limit occurs.

i. Adjustable maximum overheat limit trip count of [3] during heating cycle with digital output, limit indicator. Maximum count limit adjustable from 1 - 15 counts.

j. Error reported and identified if overheat limit tripped. Error code stored in nonvolatile memory.

16. Cooling Controls:

a. Provide [Smoke detectors in return] [Smoke detectors in supply].

Specifier Note: Specify b, c or d below.

b. [Manual] [Automatic] outside [And return] air dampers for fixed outside air quantity.

c. Remote controlled outside [And return] air dampers with damper operator and means for adjusting outside air quantity.

d. Motorized outside, return and [Automatic] [Power exhaust] [Gravity] relief dampers with spring return damper operator and control package to automatically vary outside air quantity. Outside air and exhaust air dampers, normally closed.

e. Tight-fitting parallel blade dampers with neoprene or suitable gaskets, synthetic bushings and 1% maximum leakage.

f. Damper Operation: 24 V, spring return motor with gear train sealed in oil.

g. Mixed Air Controls: [Maintain 55 degrees F (13 degrees C)] [Indicated] mixed air temperature (adjustable).

h. Up to 2 stages of cooling from [Thermostat] [External DDC controller] without need for additional controls.

i. Up to 3 stages of cooling when used with relay and [3-stage thermostat] [DDC controller].

j. Up to 4 stages of cooling standard with room sensor.

Specifier Note: Specify article “j” when used with Lennox L Connection Network Building Automation System.

k. Up to 4 stages of cooling.

l. To allow blower on delay of up to 60 seconds after cooling demand is received. Default value of zero.

m. To allow blower off delay of up to 240 seconds after cooling demand has ended. Default value of zero.

n. Minimum compressor on time of [240] seconds on 3-phase units, adjustable between 60 - 510 seconds.

o. Minimum compressor off time of [300] seconds on single-phase units, adjustable from 60 - 510 seconds.

p. Default maximum high pressure switch trip occurrence during cooling or dehumidification cycle of [3]. Trip occurrence limit adjustable from 1 - 8 occurrences. If maximum limit reached, compressor locked out and digital output for service activated.

q. Default maximum low pressure switch trip occurrence during cooling or dehumidification cycle of [3]. Trip occurrence limit adjustable from 1 - 8 occurrences. If maximum limit reached, compressor locked out and digital output for service activated.

Low pressure trip read delay of [5] minutes if compressor off time has been less than 4 hours and outdoor temperature is less than 70 degrees F (21 degrees C). Delay adjustable from 0 - 34 minutes. Temperature set point adjustable from 10 degrees F (-12 degrees C) to 100degrees F (38 degrees C). Compressor off time adjustable from 1 - 6 hours.

Low pressure trip read delay of [15] minutes if compressor off time has been 4 hours or greater and outdoor temperature is less than 70 degrees F (21 degrees C). Delay adjustable from 0 - 34 minutes. Temperature set point adjustable from 10 degrees F (-12 degrees C) to 100 degrees F (38 degrees C). Compressor off time adjustable from 1 - 6 hours.

r. Low pressure trip read delay of [2] minutes if compressor off time has been less than 4 hours and outdoor temperature is 70 degrees F (21 degrees C) or greater. Delay adjustable from 0 - 34 minutes.

s. Temperature set point adjustable from 10 degrees F (-12 degrees C) to 100 degrees F (38 degrees C). Compressor off time adjustable from 1 - 6 hours.

t. Low pressure trip read delay of [8] minutes if compressor off time has been 4 hours or greater and outdoor temperature is 70 degrees F (21 degrees C) or greater. Delay adjustable from 0 - 34 minutes.

u. Temperature set point adjustable from 10 degrees F (-12 degrees C) to 100 degrees F (38 degrees C). Compressor off time adjustable from 1 - 6 hours.

v. Each pressure switch trip occurrence (either high or low) to record error in nonvolatile memory and identify compressor circuit.

w. Low outdoor air temperature compressor lockout set point of 0 degrees F (-18 degrees C) for each compressor circuit. Low outdoor temperature limit set point individually adjustable for each compressor circuit from 80 degrees F (27 degrees C) to -30 degrees F (-34 degrees C).

x. Maximum allowable evaporator freeze-stat trip occurrence of [3] during cooling demand with limit adjustable from 1 - 4 occurrences. Control to shut off compressor each time freeze-stat trip occurs and record error code in nonvolatile memory. If maximum limit reached, compressor locked out and digital output for service activated.

y. Condenser Fan Control:

1) On units with multiple condenser fans, [6] second time delay between condenser fan shutoff and restart to prevent reverse rotation of fan. Time delay adjustable between 0 - 16 seconds.

2) On units with 4 condenser fans, first stage low outdoor temperature set point of 55 degrees F (13 degrees C) that reduces airflow through condenser by turning off some fans. Set point adjustable between 60 degrees F (16 degrees C) and 10 degrees F (-12 degrees C).

3) On units with 6 condenser fans, second stage low outdoor temperature set point of 40 degrees F (4 degrees C) to reduce airflow through condenser by turning off all fans. Set point adjustable between 60 degrees F (16 degrees C) and 10 degrees F (-12 degrees C).

4) On units with 6 condenser fans, condenser fan on delay of [2] seconds. Adjustable between 0 - 240 seconds.

Specifier Note: Edit article below to suit project requirements. If substitutions are permitted, edit text below. Add text to refer to Division 1 Project Requirements (Product Substitutions Procedures) Section.

2.02 PRODUCT SUBSTITUTIONS

A. Substitutions: No substitutions permitted.

PART 3 EXECUTION

3.01 MANUFACTURER’S INSTRUCTIONS

Specifier Note: Article below is an addition to the CSI SectionFormat and a supplement to MANU-SPEC. Revise article below to suit project requirements and specifier’s practice.

A. Compliance: Comply with manufacturer’s written data, including product technical bulletins, product catalog installation instructions, product carton installation instructions and manufacturer SPEC-DATA® sheets.

3.02 EXAMINATION

A. Site Verification of Conditions: Verify substrate conditions, which have been previously installed under other sections, are acceptable for product installation in accordance with manufacturer’s instructions.

3.03 INSTALLATION

A. Install [Packaged rooftop units] [And] [Commercial packaged, gas/electric and electric/electric heat pumps] in accordance with manufacturer’s instructions, on roof curbs [Provided by manufacturer] [As indicated].

B. Run drain line from cooling coil condensation drain pan to discharge [Over roof drain].

3.04 FIELD QUALITY CONTROL

Specifier Note: Use the following Articles only when manufacturer’s field services are desired to verify the quality of the installed components. Establish the number and duration of periodic site visits required by Manufacturer and specify below. Consult Manufacturer for services required. Delete if field services are not required.

A. Have manufacturer of products supplied under this Section review Work involved in handling, installation/application, protection and cleaning of its product[s], and submit written reports in acceptable format to verify compliance of Work with Contract.

B. Manufacturer’s Field Services: Provide manufacturer’s field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer’s instructions.

C. Schedule site visits to review Work at stages listed:

1. After delivery and storage of products, and when preparatory Work on which Work of this Section depends is complete, but before installation begins.

2. [Twice] during progress of Work at [25%] and [60%] complete.

3. Upon completion of Work, after cleaning is carried out.

D. Obtain reports within [3] days of review and submit.

3.05 PERFORMANCE VERIFICATION

Specifier Note: Commissioning must ensure performance verification of every part of the unit including, but not necessarily limited to, the following components, as a factory-built and packaged unit: (a) mixing chamber or plenum with outside air and return air dampers; filters; either (i) heating coil or (ii) gas-fired heating unit; DX refrigeration system (generally with air-cooled condenser DX cooling coil with drain pan); humidifier; supply fan with motor and drive; exhaust air dampers; weatherproof curbs [Incorporating vibration isolators].

A. General:

1. Perform rooftop air handling unit verification in accordance with Section 01750 Starting and Adjusting supplemented as follows:

2. Settings:

a. Set outside air and return air dampers for minimum outside air.

b. Set outside air and return air dampers for percentage of outside air required by design and repeat measurements of fan capacity.

3. Measurements:

a. Measure supply fan capacity.

b. Measure pressure drop of each component of air handling unit.

c. Measure DBT, WBT of SA, RA, EA.

d. Measure air cooled condenser discharge DBT.

e. Measure flow rates (minimum and maximum) of SA, RA, EA.

f. Measure radiated and discharge sound power levels under maximum heating demand and under maximum cooling demand with compressors running.

g. Measure DX refrigeration system performance as specified.

4. Simulations:

a. Simulate maximum cooling load and measure refrigerant hot gas and suction temperatures and pressures.

b. Simulate maximum heating load and:

1) Verify temperature rise across heat exchanger.

2) Perform flue gas analysis.

3) Verify combustion airflow to heat exchanger.

4) Simulate minimum heating load and repeat measurements.

5. Control Strategies:

a. Verify operating control strategies, including:

1) Heat exchanger operating and high limit.

2) Early morning warm-up cycle.

3) Freeze protection.

4) Economizer cycle operation, temperature of changeover.

5) Alarms.

6) Voltage drop across thermostat wiring.

7) Operation of remote panel, including pilot lights, failure modes.

6. Operation and Adjustment:

a. Check for smooth, vibrationless correct rotation of supply fan impeller.

b. Adjust impeller speed as necessary and repeat measurement of fan capacity.

c. Reduce differences between fan capacity at minimum and maximum outside air less than [5]%.

Reduce difference between fan capacity at full cooling and fan capacity at full heating to less than [5]%.

d. OAD: Verify for proper travel.

e. Use smoke test to verify no short-circuiting of EA, relief air to outside air intake.

f. Check for smooth, vibrationless, correct rotation of power exhaust impeller.

g. Check capacity of heating unit.

h. Refer to other sections of these specifications for PV procedures for other components.

3.06 COMPLETION AND CLEANUP

A. Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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