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SECTION 23 01 00 - HVAC DESIGN REQUIREMENTS

pART 1 - GENERAL

1.1
DESCRIPTION

A.
Provide detailed HVAC design and construction documents as indicated in:


1.
The Mechanical specifications (all sections included in the design assist documents).


2.
The Design Assist Drawings


3.
The System Narrative.

1.2
QUALITY ASSURANCE

A.
All systems designs shall conform to all applicable local and state codes and all federal, state and other applicable laws and regulations.

B.
Whenever the requirements of the Specifications exceed those of the applicable code or standard, the requirements of the Specifications shall govern.

C.
The Design shall comply with all LEED or Energy Trust benchmarks as set forth in the Architectural specifications, or the System Narrative.

D.
Codes and Standards:  Comply with the provisions of the current edition of the following referenced codes, standards and specifications: 

1.
American National Standards Institute (ANSI)

2.
Oregon Plumbing Specialty Code (OPSC)

3.
Oregon Mechanical Specialty Code (OMSC)

4.
Oregon Structural Specialty Code (OSSC)

5.
Oregon Energy Efficiency Specialty Code (OEESC)

6.
Oregon Uniform Fire Code (UFC)

7.
National Fire Codes (NFC) by National Fire Protection  Association (NFPA)

8.
All local amendments of the above codes.

9.
All other Codes and Standards referenced throughout these specifications.

E.
All electrical products specified shall in all cases be listed and labeled as an assembly by an approved nationally recognized safety testing organization.

F.
The contractor shall submit the drawings for plan review by the Authority having jurisdiction, pay any and all plan review fees, and respond to review comments and revise the drawings as required.

1.3
COORDINATION

A.
The HVAC contractor shall coordinate all aspects of the design and installation of the various HVAC systems included in these Specifications including but not limited to connections to utilities, scheduling, space allocation, interfacing of systems, submission of drawings and equipment submittals, and the successful operation of the completed systems.

B.
The HVAC contractor shall furnish the electrical contractor with the electrical power requirements of all mechanical equipment in a timely manner. 


PART 2 - DESIGN

2.1
DESIGN CRITERIA

A.
Scope:  Provide complete designs for the following mechanical systems:

1.
Complete mechanical system including heating, ventilation, and cooling of all areas utilizing packaged gas heating-electric cooling rooftop units, ductwork systems, exhaust systems, control system, and gas piping system.

B.
Heating, Ventilating, and Cooling System:

1.
Air Handling and Distribution:

a.
The following temperatures shall be the basis of design:

1)
Heating season:
70 deg. F DB inside






10 deg. F DB outdoors

2)
Cooling season:    75 deg. F inside






95 deg. F outdoors

b.
Zoning:  The building shall be zoned to allow accurate temperature control in areas that experience different heating and cooling loads.  Zoning is accomplished through the use of multiple heating and cooling units and independent duct systems.  Provide zones as indicated on the Design Assist Drawings and System Narrative.

c.
Duct Design:  The duct system shall be designed to deliver the required air volumes to each space.  The maximum allowable duct pressure loss is 0.10” WG per 100 ft.  The maximum allowable velocity is 1200 ft/min (900 ft/min for residential areas).

d.
Provide supply and return air to each space except return air is not required where exhaust fans are provided.

e.
Provide exhaust for each toilet room at the rate of 10 air changes per hour.

f.
Air Diffusion:  Select air outlets based on a supply air temperature difference of 20 deg. F.  Air velocity within the occupied zone (6” to 6’ above floor) shall not exceed 50 ft/min.  The maximum temperature gradient from floor to 6’ shall not exceed 5º F between any two points in the room more than 2’ from exterior walls.

2.
Gas Piping: Design gas piping in accordance with the Code and to supply gas to all appliances simultaneously.  Include demand of building heating equipment, water heating equipment, and cooking appliances.  Contractor has the option of using a low pressure or 2 psi system.

C.
Acoustic Design:  The design shall include consideration of the acoustic characteristics of the equipment and systems.  Residential exhaust fans shall not exceed 1 sone. The mechanical systems shall not produce noise levels in indicated spaces exceeding the following limits:




Space



NC Limit



Multi-use/Gym

30




Classrooms


35




Offices


35




Corridor/Foyer

35




Storage/Mechanical

40




Residential


25




Other



35

D.
Vibration:  The mechanical systems shall not generate noticeable vibration in any occupied space.  Provide vibration isolation equipment as required.

E.
Seismic Restraint:  The mechanical contractor is responsible for the design of seismic restraint systems for all portions of the mechanical systems and equipment in accordance with the requirements of the Code. 

2.1
SYSTEM NARRATIVE.

A.
Retail:  HVAC for the retail/restaurant spaces will be TI designed and supplied, but provisions in the shell building should be in place for cooking hood shafts, Outside Air intake locations (side wall louvers) for ventilation and for kitchen make-up.   Refrigerant line sets should also be placed from each TI space down to the parking garage for future connection of garage mounted condensing units, and TI furnished indoor units.  Provide add alternate to install grease ducts as part of the shell building.
B.
Hallway & Common space:  HVAC for the dwelling unit hallways will be provided by packaged roof top units.  The base design will consist of a packaged roof top unit with Heat Recovery, with supply air/ventilation routed down through central shafts and distributed to the hallways.  The exhaust air from each unit will be pulled vertically up the building through sub-ducts in shafts (one per pair of dwelling units), routed through the attic and up to the heat recover unit.  These units will require duel power connections so the exhaust fan can be on back-up power to comply with the sub-duct requirements.  

C.
Common spaces (Amenity Spaces) will be conditioned with ducted or ductless split systems.  Code required ventilation will be provided either directly to fan coils, or via small HRV units. The condensing units (heat pumps) shall be mounted in the garage.  Ventilation air shall be supplied for side wall louvers at the mezzanine level.   Spaces with dropped ceiling shall be served by concealed fan coils and ducts and have diffuses selected to match the ceiling system.  Exposed spaces (bike rooms) shall be conditioned by exposed fan coils and ducts. 

D.
Dwelling unit HVAC/Ventilation:  Each unit will be continuously exhausted using small in line exhaust fans with fan speed controllers, the ducts with then discharge to the sub-duct system served by the packaged HRV noted above.  The system will be designed to provide continuous exhaust at the rate of 20 cfm per bathroom, and 25 cfm per kitchen area.  Make up air to each dwelling unit will be provided via the pressurized hallways.  The dwelling units will be conditioned with PTHPs located in the exterior wall of each living room.  Electric Cove heaters will be used for supplemental heat in each bedroom.  Ventilation to each unit shall be provided by natural means (operable windows).
E.
Dryer Ducts:  Dryer ducts will be routed up in oversized walls to roof collection boxes/points of discharge.  Dryers must be selected with rated duct lengths greater than the required distances, or booster fans must be used.   

F.
Garage Exhaust:  Parking garage exhaust will consist of two fans, the low volume continuous fan, and a high volume exhaust fan controlled by a CO/NO2 gas detection system, with sensors located at 50’ diameter intervals. The high volume garage exhaust fans shall be variable speed and shall ramp up and down in response to sensor CO/NO2 levels  The garage exhaust will be ducted up to roof top discharge points.  Make-up air will be provided by a combination of intake louvers at ground level, and ducted systems (supply Fans) to the lower parking levels, as required to provide adequate make up air.  

G.
Elevator shafts shall be vented with relief heads as detailed on the plans.  Elevator shafts shall be positively pressurized (see details on plans) if required by building elements/building codes.

H.
Electric wall heaters shall be provided for all common spaces not conditioned by other means, such as, but not limited to Trash Rooms, Mechanical Rooms, Water Riser Rooms, Stairwells and any other area subject to freezing.
I.
IT rooms, Elevator machine rooms, metering rooms and any other location with electrical transformers shall be cooled with ductless split systems.

J.
Trash rooms/shafts shall be exhausted by means of exhaust grilles in each trash room, and served by a central roof top trash exhaust fan.

K.
Transformer vault rooms shall be conditioned by the exact requirements listed by PP&L on their final design documents.

L.
Generators and Water Heaters shall be vented to the roof.  Individual bathrooms may be exhaust to the parking garage; all other exhausts shall be vented to the roof.

PART 3 - CONSTRUCTION DOCUMENTS

3.1
CRITERIA 

A.
Develop construction documents for the Heating, Ventilating, Air Conditioning, Exhaust, and related mechanical systems.  The quality of the drawings shall be similar to those produced by the Architect and shall be sufficiently detailed to graphically represent the appearance of the installed mechanical systems.  Submit the drawings to the Architect for review.  
B.
Installation Drawings:  Prepare complete installation drawings for approval prior to commencement of work. Do not begin installation of any portion of the work until approved drawings have been returned from the Architect.  Installation drawings shall be the same size, with overall floor plans at the same scale, as the architectural drawings, and shall include the following information:

1.
All HVAC piping sizes and pipe routing.

2.
All mechanical equipment located and identified.

3.
All ductwork sizes shown and routing through the structure indicated.  Provide enlarged floor plans of congested areas such as mechanical rooms and provide building sections indicating coordination of the mechanical systems with the building structure.

4.
Gas piping schematic including appliance demand, pipe length, delivery pressure, total building load, and code table used to size piping.

5.
Schedule of mechanical equipment including manufacturer’s name and model number, and equipment characteristics and capacities.

6.
Control systems including field wiring diagrams.

7.
Required airflow at all air inlets and outlets.

8.
Required ventilation airflow for each space with method of calculation.

9.
Legends identifying symbols used on the drawings.

10.
Submit heating and cooling load calculations used to establish equipment capacities and airflow rates (submit on separate 8-1/2” by 11” sheets).

11.
Energy code compliance forms (may be indicated on Drawings or on separate 8‑1/2” by 11” sheets).

C.
Installation drawings shall be prepared by or under the supervision of a professional engineer or certified engineering technician registered in the state where the work is to be performed.  The Engineer or technician shall have been trained and presently be specializing and practicing in the field of mechanical system design.  The Engineer or technician shall stamp and sign all submitted drawings.  Drawings shall include a title block identifying the contractor, project name and address, drawing name, number, and submittal date and record of revisions to original drawings.

D.
Contractor shall submit equipment catalog data and shop drawings as specified in Division 23 specification sections for review by the Engineer.  HVAC submittals shall include all air handling equipment, air filters, air inlets and outlets, fire and smoke dampers, insulation, and controls.
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