
Net Zero and 
Multifamily Housing: 

Is It an Attainable Goal?
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A SYMBOL FOR NET ZERO?



TAKING ENERGY CODE ++ TO NET ZERO



AFFORDABLE RENTAL 
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How the Non-Profit World Works
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FUNDING SOURCES FOR A TYPICAL PROJECT



“In order to deliver on our core mission,
we have to be great at energy efficiency.”





Overarching Policy Question

Invest in new 
construction

“net zero” 
multi-family 

units

1/3 of our housing stock was 
built prior to 1950

The need to create 
more affordable 

housing units

13,000 renters currently 
pay more than 50% of their 

income towards rent

vs.



• Transportation
– Proximity of housing to jobs

• Building Materials:
– Carpet vs. vinyl flooring
– Vinyl siding vs. fiber cement

Total Energy Considerations











State Comprehensive Energy Plan

• Goal of 30% new construction units 
meeting net zero by 2020

• Should this goal be modified for 
affordable multifamily housing?



NEIGHBORHOOD DESIGN



ROME, ITALY  &  BRISTOL, VT



NEIGHBORHOOD DESIGN - SHELBURNE



NEIGHBORHOOD DESIGN - RUTLAND



AS-BUILT & NET ZERO



6PLEX AS BUILT

Energy Code ++





•Slab/Frost Wall R10 Continuous, R15 perimeter.

•Walls R 27.5 - - R20 dense pack + R7.5 continuous, rain screen.

•Roof R 60 dense pack or foam.

•Windows R3.3 low e argon.  

•Air Sealing 2.15 ACH50 1672 CFM50 (tested)

•Heating Gas (propane or natural gas) hydronic OR pellet boiler.

•DHW Storage tank off boiler.

•Ventilation Exhaust (CD) only with passive vents OR Lunos/HRV.

•Lighting Energy Star Fluorescent.

•Appliances Energy Star.

AS BUILT - HERS RATING 45



NET ZERO - HERS RATING 0

•Slab/Frost Wall R20 Continuous, R15 perimeter.

•Walls R46 Dense pack in 12" double stud wall (or corson wall)

•Roof R90 dense pack or foam.

•Windows R6.3 low e argon - Alpen Series 925 Casement.  

•Air Sealing 1200 cfm/50

•Heating ASHP

•DHW 98% Efficient gas (propane or natural).  Preheat from ASHP. 

•Ventilation 85% Efficient HRV - Lunos or central unit.

•Lighting LED.

•Appliances ES Tier 3 refrigerator; induction range.

•Solar 30kw PV



ENERGY MODELING



RBES CODE



CODE ++



NET ZERO



COMPARISON



ENERGY USE

Management & Allocation 



RESIDENT AIR CONDITIONING



Developer pays for exterior and common lighting as well as all heat and 

hot water. 

Resident pays for their own electrical use including window AC.  

Developer has hard data on what they pay for but little on total electrical 

use for residents. 

With ASHP developer pays for AC; resident has no incentive not to use.  

Odd situation of investing more money to bring down energy use which 

then increases energy costs in one area.

NZ scenario covers plug loads.  Does resident still pay for own electric 

and developer gets surplus or do residents get free electric in which 

case they have no incentive to conserve? 

ALLOCATION OF ENERGY USE



ON SITE PV - GETTING TO NZ



GETTING TO NET ZERO - SHELBURNE



GETTING TO NET ZERO - RUTLAND



Options.

1.  Larger buildings maximize thermal and economic efficiency and reduce PV.

2.  Maximize roof size and orientation for PV.

3.  More land/Same number of units - negative cost/neighborhood implications.

4.  Provide PV off site.



NET ZERO COSTS



AS-BUILT TO NET ZERO COST ESTIMATE 





Many people report smaller upcharges and these could come down (this was schematic).  Most successful projects undergo a thor

1. Required Public Bid Process makes it difficult for a team to include a contractor for accurate pricing.

2. Funding/Permitting Schedules.  The process is long but once everything is in place the construction document process is very 

3. Fees.  As costs rise there is increasing pressure to reduce design fees which limits the process.

Assume we could get it to 10%. That does not sound like too bad a penalty to pay to do the right thing.  But on a $5M already



CONCLUSIONS & STRATEGY



•NZ  adds  20% cost to an affordable housing budget with a  

60 - 80 yr year payback.

•Even assuming 10% extra stresses the present 

funding/project delivery system and payback still long. 

•Heating loads drastically reduced but not plug loads with 

little control on them so PV still large.

•ASHP adds AC loads and resident has no incentive to 

conserve.

•Multi-Family PV cannot be accommodated on the roof 

therefore additional land is necessary.

•Sheer size of neighborhood PV not compatible with urban 

design.  Offsite PV may be necessary.

•Large scale, off site PV may be financially better.

•NZ discussion needs to occur within a larger framework 

concerning goals and policies for limited funds.

OR


