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Big Questions

ÅAre current practices serving multifamily 
occupants?

ÅHow can we meet allof the State’s goals in the 
design, construction and even renovation of 
Multifamily dwellings?

ÅWhat does this do for the occupants?
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Why Energy Efficiency for MF?

ÅOver 85% of MF households are renters

ïThey can’t fix their homes

ïThey have ~1/2 the income of single-family home 
households (~$31k versus ~$61k)

ïThey pay a significantly higher percentage of their 
income for energy (~15%-20% vs. ~4%-5%)

ïUnexpected energy cost spikes can have a 
devastating effect
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Oldest Existing Multifamily Complex in America

New Mexico
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State Goals

ÅGHG emissions at 80% below 1990 levels.

ÅZNE buildings

ÅManage the duck curve

ÅEnergy and environmental equity

ÅSafe homes

So, how can you meet all those goals
in MF design and construction?
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All-Electric ZNE Multifamily

ÅEstimated 30% reduction in GHG emissions 
relative to mixed-fuel buildings

ÅLess costly (really)

ÅLow net energy use

ÅWith solar, storage and controls on equipment 
time of use, it can help solve grid problems

ÅRequires integrated design to achieve project 
team’s goals 
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All-Electric ZNE Elements

ÅEliminate gas from buildings

ïHeat pump space conditioning 

ïHeat pump water heating

ï“Oversized” storage

ÅBringing natural gas down the street, bringing 
it up to the building, installing the meter, and 
installing interior piping and venting adds $2k-
$3k per apartment. And that is Net!
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All-Electric ZNE Elements

ÅUse central systems for relatively compact MF 
complexes

ïLarge storage is more cost effective in central 
systems

ïEasier to provide effective grid harmonization

ïInsulate well (small cost difference from average to better)

ïFour pipe fan coils systems

ïVRF systems



Stone●Energy●Associates 

All-Electric ZNE Elements

ÅCentral domestic hot water (CDHW)

ïAdequate storage is more cost effective in central 
systems (benefits from diversity factor)

ïEasier to provide effective grid harmonization

ïInsulate well (cost difference from average to 
better is very small)

ïGood circulation controls –varies by design: demand, 
temperature modulation, time-temp
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Why Focus on Hot Water?

Credit: Sean Armstrong, Redwood Energy Credit: Jess Kinkaid, BPA
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What are the Costs?

ÅFirst time (vs. experienced team) costs are 
generally a few percent higher for the design 
phase

ïPartial solution: hire an energy consultant 
experienced in integrated design/delivery

ÅConstruction costs range from a few percent 
lessto a few percent more

ÅSecond time through it can generally be done 
at a cost savings
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Benefits to Tenants

ÅBetter indoor air quality

ÅQuieter 

ÅGreater certainty of energy bill stability

ÅHealthier 

ÅMore comfortable
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Benefits to Owners
ÅHappier tenants

ïOwners often report their largest expense next to debt 
service is vacancies and turnover

ÅCDHW often results in lower insurance costs 

ÅGreater certainty of rental income stability

ÅMore control over total project expenses

ÅFewer pieces of equipment to maintain

ÅEasier/cheaper to make significant energy efficiency 

improvements
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Research

A team led by Build It Green, on which I am the 
principal investigator, is researching the costs, 
benefits, kWh, kW, time of use, and other details 
of four all-electric ZNE MF projects. 
Å Two with large central systems serving DHW and space conditioning

Å One with individual HPWHs with solar assist, and individual HPs

Å One with 2 large CDHW systems, and individual mini-splits

Data collection starts within weeks, and interim 
reports should be available in 2019.
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So, How Hard Is It?

“We choose to go to the moon in this 
decade and do the other things, not 
because they are easy, but because they 
are hard.”

JFK, 1962

“When in doubt, do the right thing, even 
if it’s hard.”

NIS, 2016
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If We Do This Right…

ΧŜǾŜƴ 
Nature 
may 
rejoice!
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Contact Info

Nehemiah Stone
Stone Energy Associates

(916) 663-1225
nehemiah@StoneEnergyAssc.com

Thanks!

mailto:nehemiah@StoneEnergyAssc.com

