3K/PRE-K HVAC SYSTEM SELECTION MATRIX

	Building Type and Available Utilities
	Ventilation System with Tempered Heating and Cooling
	Heating System
	Cooling System
	Building Physical Requirements/Constraints for HVAC System Installation

	Building Type: 
[bookmark: _GoBack]New Construction/ Existing Building 
Available Utilities: 
Hot Water, Condenser Water and Electricity 

	· Indoor floor mounted vertical discharge VAV packaged air conditioning unit with supply fan, hot water coil, free cooling coil, DX cooling coil with water-cooled condenser,  modulating OAI damper, MERV 13 filter and DCV**.  Air distribution by VAV boxes with sheet metal ductwork and diffusers in each space.  Units not employing energy recovery are not to exceed 5500 CFM to meet prescriptive requirements of the 2020 NYCECC.
· Exterritorial return fan with sheet metal ductwork and grilles in each space.
· Toilet exhaust shall be connected to building provided toilet exhaust duct riser or provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.
** For simplification on the 3K/Pre-K projects, if providing energy recovery, DCV may be eliminated per 2020 NYCECC Appendix CA Section 6.4.3.8.
	· Sloped-top hot water fin tube radiator at the perimeter walls under the widows and piping connected to building water system.
· Hot water cabinet unit heaters at all entrance, exit and vestibule.
	· DX cooling coil with water-cooled condenser in vertical packaged air conditioning unit supplying VAV boxes.
· Provide split heat pump system air conditioning unit for telecom room.
	· Indoor mechanical room for units.
· Exterior louver for intake air. 
· Exterior louver for exhaust air. 
· Typical 14 feet (slab to slab) ceiling for supply and return air ductwork distribution. 

	Building Type: 
New Construction/ Existing Building 
Available Utilities: 
Hot Water, Chilled Water and Electricity 

	· Indoor floor mounted vertical discharge VAV packaged air conditioning unit with supply fan, hot water coil, chilled water coil, modulating OAI damper, MERV 13 filter and DCV**. Air distribution by VAV boxes with sheet metal ductwork and diffusers in each space.   Units not employing energy recovery are not to exceed 5500 CFM to meet prescriptive requirements of the 2020 NYCECC.
· Exterritorial return fan with sheet metal ductwork and grilles in each space.
· Toilet exhaust shall be connected to building provided toilet exhaust duct riser or provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.
** For simplification on the 3K/Pre-K projects, if providing energy recovery, DCV may be eliminated per 2020 NYCECC Appendix CA Section 6.4.3.8.
	· Sloped-top hot water fin tube radiator at the perimeter walls under the widows and piping connected to building water system. 
· Hot water cabinet unit heaters at all entrance, exit and vestibule.
	· Chilled water coil in vertical packaged air conditioning unit supplying VAV boxes.
· Provide split heat pump system air conditioning unit for telecom room.
	· Indoor mechanical room for units.
· Exterior louver for intake air. 
· Exterior louver for exhaust air.
· Typical 14 feet (slab to slab) ceiling for supply and return air ductwork distribution. 


	Building Type:
New Construction/ Existing Building 
Available Utilities: 
Gas and Electricity 

	· Roof top VAV packaged air conditioning unit with supply fan, energy recovery wheel, exhaust fan, gas furnace heating***, MERV 13 filters and DX cooling coil. Air distribution by VAV boxes with sheet metal ductwork and diffusers in each space.  Sheet metal return ductwork and grilles in each space.
· Toilet exhaust shall be connected to building provided toilet exhaust duct riser or provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.
*** As an alternate, hot water coil driven by condensing boiler could be provided in rooftop unit instead of gas furnace.
	· Gas fired condensing boiler with sloped-top hot water fin tube radiator at perimeter walls under the widows.
· Hot water cabinet unit heaters at all entrance, exit and vestibule.
	· DX cooling coil in rooftop packaged air conditioning unit supplying VAV boxes.
· Provide split heat pump system air conditioning unit for telecom room.
	· Roof space for units.
· Typical 14 feet (slab to slab) ceiling for supply and return air ductwork distribution. 


	Building Type: 
New Construction/ Existing Building 
Available Utilities: Electricity 

	· Central VAV split-type AC system serving multiple spaces. Evaporator section shall be horizontal ceiling hung and have a supply fan, DX cooling coil, electrical heating coil for tempering the outside air, modulating OAI damper, MERV 13 filter and DCV**.  Units not employing energy recovery are not to exceed 5500 CFM to meet prescriptive requirements of the 2020 NYCECC.
· Exterritorial return fan with sheet metal ductwork and grilles in each space.
· Provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.
** For simplification on the 3K/Pre-K projects, if providing energy recovery, DCV may be eliminated per 2020 NYCECC Appendix CA Section 6.4.3.8.
	· Electrical base board heater at perimeter walls under the widows in each space.
· Electrical cabinet unit heaters at all entrance, exit and vestibule.
	· DX cooling coil in evaporator section supplying VAV boxes. Indoor ceiling condensing unit for small system and roof mounted condensing unit large system.
· Provide split heat pump system air conditioning unit for telecom room.
	· 16 feet for more ceiling height is required for horizontal unit.
· Structural support from ceiling slab. 
· Exterior louver for intake air. 
· Exterior louver for exhaust air.
· Exterior intake air louver for indoor condensing unit section.
· Exterior louver for exhaust air for indoor condensing unit section.
· Ceiling space for indoor condensing unit supply and exhaust air ductwork OR roof space for large condensing unit. 


	Building Type:  
New Construction/ Existing Building 
Available Utilities: Electricity 

	· Dedicated outside air handling unit (DOAS) heat pump located indoor or on roof top with supply fan, exhaust fan, DX coil for tempering the outside air both in heating mode and cooling mode, DOAS electrical heating coil for redundancy  back-up should DOAS DX heating fail and unable to provide tempered ventilation air,  MERV 13 filter and energy recovery wheel. Air distribution by sheet metal ductwork and diffusers in each space.  
· Toilet exhaust shall be connected to building provided toilet exhaust duct riser or provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.
	· For buildings less than or equal to 20,000 SF,  preference is to provide closet mounted MERV 13 equipped floor mounted multi-position ducted VRF units in each space if closets can be utilized. If utilization of closets is not an option, provide MERV 13 equipped ceiling hung cassette or above the ceiling ducted VRF heat pump system indoor air handling units (2-4 tons) in each space and VRF condensing unit located on the roof. 
· For buildings exceeding 20,000 SF, utilize closet mounted MERV 13 equipped floor mounted multi-position ducted VRF units in each space.
· Auxiliary supplemental electric resistance heating is required when outside temperatures are such that heat pump DX heating alone can’t meet the load. For auxiliary supplemental heating (which also functions as back-up redundancy heating) provide electric baseboard heaters at perimeter walls under the windows in each space.
· Electrical cabinet unit heaters at all entrance, exit and vestibule.
	· VRF heat pump system with indoor air handling units (2-4 tons) in each space and VRF condensing unit located on the roof. 
· Provide split heat pump system air conditioning unit for telecom room.
	· Roof space for multiple VRF condensing units OR yard space for multiple VRF condensing units.
· Roof or yard space for condensing unit if indoor dedicated outside air unit is being provided.
· Typical 12 feet (slab to slab or more ceiling height with Classrooms ceiling height at 9’-4”) for supply and return/exhaust air ductwork distribution.
· Roof space for DOAS units or inside MER space or ceiling space needed if indoor DOAS unit is provided.    
· Exterior louver for intake/exhaust air if indoor DOAS unit is provided. 
· Floor mounted VRF units will take up some floor space due to the need to mount in each space’s closet for improved acoustics.
· All auxiliary supplemental/back-up redundant electric resistance heating is to be controlled by VRF controller such that the resistance heating is last on, first off and DX heat pump heating is the primary heating mode.


	Building Type:  
New Construction/ Existing Building 
Available Utilities: Electricity 

	· Provide classroom/office vertical unit ventilator heat pumps with supply fan, exhaust fan, MERV 13 filter, DX heat pump heating and cooling coil and integral energy recovery wheel. Provide electrical heating coil for auxiliary supplemental heating should the heat pumps be working but unable to meet the load. Electric coil shall also provide redundant back-up heating should vertical unit ventilator DX heating fail. In each space, provide air distribution sheet metal ductwork and linear diffusers located  adjacent to the perimeter wall that discharge air directly downward, blanketing the exposed wall and window areas.  Vertical unit ventilators provide all outside air tempering, space heating and space cooling.
· Toilet exhaust shall be connected to building provided toilet exhaust duct riser or provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.
	· If the perimeter heating load is less than or equal to 450 BTUH/LF,  auxiliary supplemental/back up redundant electric resistance heating  shall be provided by integral electric coil in the vertical unit ventilator. 
· If the perimeter heating load exceeds 450 BTUH/LF in addition to the integral electric coil in the vertical unit ventilator, provide electric baseboard in each space.
· For new buildings and existing buildings undergoing deep energy retrofits involving improvements to the building envelope, the perimeter heating load should not exceed 450 BTUH/LF.
· For existing buildings without an improvement to the building envelope, the heating load could exceed 450 BTUH/LF, hence Designer is to check.
· Electrical cabinet unit heaters at all entrance, exit and vestibule.
	· Vertical unit ventilator provides all space cooling in classrooms/offices 
· Provide split heat pump system air conditioning unit for telecom room.
	· Typical 12 feet (slab to slab or more ceiling height with Classrooms ceiling height at 9’-4”) for supply air ductwork distribution.
· Floor mounted vertical unit ventilators will take up some floor space
· Exterior louver for vertical unit ventilator outside air intake and exhaust is required for each classroom/office space.
· All integral electric resistance heating is to be controlled by vertical unit ventilator controller such that the electrical resistance heating is last on, first off and DX heat pump heating is the primary heating mode. Additional electric baseboard needed when the heating load exceeds 450 BTUH/LF shall be controlled by independent thermostat having a nominal cut-in of 68 ̊F space temperature, lower than the DX heat pump cut-in of 70 ̊F. Both the DX heat pump and electric baseboard shall cut out at 72 ̊F space temperature. An acceptable option is if vertical unit ventilator controller has the ability to control both the integral electric coil and the baseboard electrical heating. 



	Building Type:  
New Construction/ Existing Building 
Available Utilities: Electricity 

	· Roof top VAV packaged heat pump with supply fan, energy recovery wheel, exhaust fan, DX coil for heating (tempering), DX coil for all cooling and MERV 13 filters. Air distribution by VAV boxes with sheet metal ductwork and diffusers in each space.  Sheet metal return ductwork and grilles in each space.
· Toilet exhaust shall be connected to building provided toilet exhaust duct riser or provide new toilet exhaust fan and duct riser.
· Provide new exhaust fan and ductwork for warming pantry.
· Provide new exhaust fan and ductwork for refuse room.

	· Electric baseboard heating at perimeter walls under the windows. 
· Electric cabinet unit heaters at all entrance, exit and vestibule.
	· DX cooling coil in rooftop packaged heat pump unit supplying VAV boxes.
· Provide split heat pump system air conditioning unit for telecom room.
	· Roof space for units.
· Typical 14 feet (slab to slab) ceiling for supply and return air ductwork distribution. 


	Building Type: 
Existing building with existing HVAC equipment
	· The existing HVAC equipment shall be inspected/tested and will be repaired, replaced with new or will remain, if it’s in good operational condition.
	· The existing HVAC equipment shall be inspected/tested and will be repaired, replaced with new or will remain, if it’s in good operational condition.
	· The existing HVAC equipment shall be inspected/tested and will be repaired, replaced with new or will remain, if it’s in good operational condition.
	· Mechanical Space requirement to match field condition.
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