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Small home, big benefit. Duke Street Cottages

make up a “pocket neighborhood”—a venue for 

sustainable workforce housing aimed at first-

time and low- to middle-income buyers.

28 GREEN BUILDER September/Octoberr 20202555

howardbuildingscience.com

www.greenbuildermedia.com



B
uilder Rob Howard first heard the 

term “pocket neighborhoods” in 

2018. Now he’s close to realizing his

dream of building one with completion of the 

ninth of 11 small homes on a 1.25-acre ppara cel 

he’s dubbed Duke Street Cottages in Granite

FaF lllls, North Carolina.

FoFor r HoH ward, pocket neighborhoods are 

the peperfr ect venue for what he refers to as 

workrkfof rce housing—homes aimemed d at first-

time andd llowow- toto middle-incomem  buyers. 

“Our goal is to prrovovidide e more housing choices 

with small homes thhat anyone can aaffoff rd, 

including recent ccollege graduates with 

student loan debbt annd d retirees on a a fixed

income,” says HoHowardrd.

“We are buuildingg ttowards a sustataini ablee 

future wheerer eeveveryone has a a sasafefe, heheala thy 

place to call homme”,” sayys Howard. “We believe e

thatat everyone dedeserveses to livee iinn ththe e SHSHADADE:E: 

a Suuststaiainanablble, Healthy, Affordaablble,e, Durablele, ,

Efficient homeme”.”

Howard’s roadmmapap fforor ggetettitingng ttheherere iis 

the U.S. Depepartment of Eneergrgy y (D(DOEOE)’)’s s ZeZeroro 

EnergyReadydyHHomome (Z(ZERH)H) program. EvEvery y

one ofo  thehe 1111 DuDukek SStreet Cottages wwilll l bebe 

certrtified to the progograramm’s criteria.

HoHowward achieved d a a DODOEE HoHousining g

InInnovation Award in 2024 for one of the

hohomes, an 800-square-foot, two-bedroom, 

onononone-e-babath, one-story home in one of two 

floor plans bbuiuiltlt tto date at Duke Street. The 

compact home epiitotomimizes Howard Building g

Science’s company motto: “Proving that 

Sustainable is Attainable.”

“Every decision we make about

coconsn truction materials and processes has to

pass a cost-effeffecectitiveveneess test,” says Howard. 

“This cost-benefit analysisis wwwasasas bbbburuururneed d inintoto 

my brain from 15 years with HaH bibitatattt foffoforrrr 

Humanity. We cannot just throw money at

ththe problelem oof attaiaiaiainanananablblblbleee e hohooousususu ininingg. WWe havee 

to optimize ththe mmaterrial aandnd llaborrresesee ouo rces 

tot  achieve the higghhestt ppererformr ancec ffforororor tttthehhh  

llowest cost.”

SMALL BUT MIGHTY

ThThe Duke Street Cottages may bbe smsmalall l in 

volumee,, bubutt ththeyey arere bbigig on peperformamannce.e. 

Thee DOOEE prprogograram m has s ENENERGY SSTAT R R 

and EPA InIndodoor AirPlus home certifificac titionon 

and the latestt eenen rggy codes asas iitsts bbaselelinine, 

so everyry ccerertitifified home proviidedes itits hohome 

bubuyers with the healthh, resilienncycy, anand duttili ity 

bill savings these programs offfferer. .

The DOE prproogramm ofoffef rs mmultiiplplee

performamance paths and bubuilildeersrs arere ffreree 

to chohooso e what builddining g asassesemblyy mmetethohodsds 

anndd trtraddeoffs theyy wwililll uuse toto mmeeeet ththeieirr 

peperfrforormamancncee tatargrgetetss. 

For the firrstst nninine homes, HHoward d chose a a 

papanenelilizeed d wall aassssemembly.y TTTheheh ppananel productct 

fofor ththisis hhomo e cconsnsists of f a 3.5-inchh-thick 

clclososed-cell pop lyurethanen ffoaoam m core adhdhered 

to an n inside-facing lal yer off OOSSB and aan n 

exexteteriioror layer of f OSB with a coao ting that 

serves as a water-resistant air control layer. 

The panels came to the site precision cut

to the dimensions of the home’s design. ThThisis 

particular product uses inter-lockinngg cam-

locks that ensure fast, fofoololproof connection 

of the panels. Sprayy ffoaoam m was applied at thehe 

panel edges beefoforre connecting for r aiirtigightht 

joints. FaFactctory-formed corners provividede fforo  a 

complete air seal and continuousus insululatatioionn 

at this otherwise hard-to-o-dedetatailil jjununctcturure. 

Pre-framed oopep niningngss coco tntriribub te to a fastst 

assemblyly time,e, eeveven n wiwithth uunskilled labor.

“W“Witithh aa smsmalall l crcrewewmmada e up of twtwo o skskili led

carpenters and thrhreeee college studentts,s, wwe 

weweewerrere aablblbleeee totot ssetet tthehe wwalalll anandd roroofoff ppanels inin 

three days,” says HoHowaward. Howardd aaddddeded 

1-1-byb -4 furrrring stripps s toto tthehe eextxtererioior r ofof tthehe 

SIS Ps to create a drainnagage e plp annee anand d nanailil base

for the e engiginen ereded wwooood d ssididingng.

Thhee ssameme pannelel pproroductt wwasas uusesed d to 

provvidide e ththe e roroof, allthhououghgh tthehe ppannelels s wewerere 

tht ickeker wiithth aa 5.5-incch h coc rere oof f clclosseded-c-celelll 

spps raray y fofoamm providiingng an n R-R-4040 rrooo f f inin a 

sisiimpmpm le gggable ddesesigign thatat wwas topped d wiw thh 

asa phphallt t shshinglleses.

MORE FOR THE MONEY

HHowawardrd ttooook k mamanyny sstetepsps towarrd d making 

thhe e hohousu ee asas eenenerggy effif cient—and cost 

effeffeectiivve—a—as s popossssibiblele.

TThe e hoh mesitits sonaaccrawlwlspspacce econstructed

off cconcretee mamasosonrnry y ununitit ((CMCMU)U) bblocks, 

ini sulalatetedd onon tthehe interior wiithth RR-1-100 riigig d d 

ininsulal tionon;; tht e grgrououndnd is lined d wiwithth a 10-mil 

vapor barrriei r. AA ddehehumidifierr is innsts alled in 

ththe crawlspapace to control l relativeve hhumidditity y

and prevent mold growth.. TTTemempeperaraturee 

and humidity sensors are also placed in ththe e 

crawlspacee to monitor conditions and send

alerts remotely to homeowner’s mobile 

phones. 

In the foundation,, HHowarard d hahas rerealalllybbeen n

able ttoo opoppptiiimimimizeezeze ccostts. “W“Wee coconsnsididererededuusising 

precasstt ininssulated concrete wall panels or 

ICFsFsffoor the fouundn ation walls but determined 

ththat we could achieve the same performance 

at a mmuch lower cost by using a combination

of CMU and rigid foam insulation,” he

says. “We hired subcontractors to do our 

firfirsts  crawlspspacacee enencacapspsululatatioionn bubut quickly 

realalizizeded thahhh t we could buy the materials and 

install ththem ourselves for a lot less money.”

The double-pane windows provide an 

insuulaattion vallueue of U-0.25 and have a low 

sosolar heatggaiain n ccoefficient of 0.19 to minimize

solaar r hheat ggaiain n in this mixed-humid IECC 4A 

climate zone.

Housing for All
This ‘pocket neighborhood’ anddd otthers s liliiikekek iit t maay y bbececomome e aa bibigg ded all in hohoususing deevevelolopmpmenent.t
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$$990000
((withohoutut PPV)V)

N/A
(with PV)

$$60000
(wwitthoh utut PPV)

$25,665500
(without PV)

N/A
(with PV)

N/A
(with PV)

5,88800000000 kkkkWWWWhhh
(w(witithohoutut PPV)V)

N/A
(with PV)

AnAnnunualal EEnenergrgy y 

CoCostst SSava iingsgs**

AnAnnunual EEEEneneergrrgy y 

SaSaSavivvivingnggngs

SSavvings in the 

firfirstst 3300 yeyeara s

AnAnnuual Enenergrgy y

CoCosts s

* vs typical new homes

Sepptemmberbe /October 2025 GREENN BUBUILDELDED RRR 2929www.greenbuildermedia.com



Key Features

AIR SEALING: 2.76 ACH50; closed-cell foam sill

gasket; flashing tape on panel seams;stretch tape 

and liquid flashing around windows and doors; all 

penetrations sealed with spray foam and liquid

flash.

ATTIC: Unvented, 5.5-inch R-40 panels with 

closed-cell spray foam core. 400-square-foot

storage space.

FOUNDATION: Unvented crawlspace, concrete

masonry unit walls insulated along interior with 

R-10 rigid foam. 10-mil vapor barrier on ground.

HOT WATER: Heat pump water heater, 50 gallon,

3.75 UEF. Core plumbing design.

HVAC: Ductless mini-split heat pump, 11.1 HSPF, 

26.3 SEER. Dehumidifier in enclosed crawlspace.

ENERGY MANAGEMENT SYSTEM: Ventilation 

system controlled by sensors that monitor 

humidity, VOCs, smoke, carbon dioxide, and PM

2.5.

ROOF: Panels, gable roof: exterior face of panel is 

coated OSB.

VENTILATION: ERV, distributed system. Sensors 

to monitor humidity, VOCs, smoke, carbon

dioxide, and PM 2.5.

WALLS: Panels, R-26 total: Closed-cell spray 

foam core, exterior face of panel has an integrated 

coating for rain screen and water control.

WINDOWS: Double-pane windows, U=0.25,

SHGC=0.19.

OTHER: Electric vehicle charging station.

Howard took several steps to minimize

drafts and air leakage in the building 

envev lolopepe, includdining g tatapipingng tthehe sseaeamsms oof f thhe e 

coateded OOOOSBBSB, , ususuu iningg a a clclclososeded-c-celell l fofoamam ssililll 

gagaga kskete  under theh  bottoom plates, ap lplyiyingng 

sspray foam at the panel joints and around

ththee wiwindndowwws s and doors, installing stretch 

taapep aandnd lliqiquiu d flashs  around the windows 

anand d dodoors, and sealing all penetrations in 

thhe building envelope with spray foam and

liquid flash. Blower door testing is required 

on every ZERH-certified home and this 

hohomem  tested at 2.76 air changes per hour at

5050 Pascals pressure differential.

An energy recovery ventilator (ERV) was

installed to provide fresh air to the tight

home while exhausting stale air. The ERV 

uses a heat exchangeg r to warm or cool the e

incoming air, which passes thrh ough a MERV 

13 filter. Room sensors continually monitor 

humidity, VOCs, smoke, carbon dioxide, and 

PMP 2.5,, aandnd tthehey y can inincrcreaease ventilation 

rates if sensors detect high levels of theh se 

air quality y fafactctororss. AA ssmamartrt s iwitchh in thhe 

bathroom mmono itors relalatitiveve hhumumidity anand d

automaticalll y coontntrorolsls tthehe bbatath h exexhahausust t fafan.n. 

The ERV also hele psps ddisistrtribibutu e cocondndititioionened d 

air frfromo tthehehhomo e’s siinglel  ducu tltless smimi ini-s lplitit 

heheata ppump p which is installed in the living 

room/dining room. Thhe hihighgh-p-pererformr ance 

heat pump has a cooling efficiency of 26.3 

SEER2 and a heating efficiency of 11.1 HSPF2 

and performs well even at cold outdoor 

temperatures.

The home’s 50-gallon heat pump water 

heater provides domestic hot water with an 

efficiency of 3.75 UEF. A core plumbing design

was used tto keep hot water distribibututioion asa  

compact as possible. Energy y StStarar-l-lababelleded 

appliances andn  lightting, aandnd aa hheaeat t pumpp

clothes drryey r and inductioi n coc okktop p adadd d toto 

enenergy savings.

FROM THE POCKET

Howard has been n ininteterereststeded in popockc et 

neighborhoods s sisisinccnceee firfirfirstst heariringng thehe ttererm m 

used by archhitecctt RoRossss CChah pin,, aaututhohor r ofof 

““P“Pocockkeket NeNeigighbhbororhohoodods: CCrer ating Small 

Solar ready. Although the 

home does not have solar 

installed, it is prepped for a 

future solar array on the roof.
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Scale Community in a Large Scale 

World,” at a conference in 2018. 

Howard already has plans for two 

more pocket neighborhoods in the 

works on property he has acquired.

But first he wants to finish Duke

Street Cottages. Nine of the 11 homes

have been built and sold so far; 

homes 10 and 11 will be modular 

construction. “That was not the 

original plan, but I ran into a right-

of-way conflict with the railroad that 

backs up to our property,” Howard

says. “I had to shrink the footprint of 

the last two homes from 24 feet wide 

to 16 feet wide. I realized you can

only ship home modules up to that

smaller size.” He also found a factory 

partner in South Carolina who would 

construct the modular homes to DOE 

ZERH standards.

Howard’s first foray into pocket

neighborhoods has generated a lot 

of interest. Once he started building

the Duke Street Cottages, word got 

around. “Builders and developers 

just show up at the site to see

what I’m up to—a lot of them are 

intrigued by this idea,” says Howard.

“One morning I came out at 8 a.m.

and there was someone walking the

site. He was in town visiting family.

He and his wife are now my business

partners.”

Although the home does not have

solar installed, it is roughed-in for a 

future solar array on the roof. “We 

are currently talking to LG about

testing its new Home 8 Energy 

Storage System on one of the 

homes at Duke Street Cottages. 

With batteries and an 8-kW PV 

array, we can achieve net-zero 

energy with minimal dependence 

on the grid,” says Howard. “Our 

ultimate goal is for all of our homes 

to achieve net-zero energy.”
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Compact gear. Energy-saving 

appliances abound throughout 

Duke Street Cottages, such as 

this space-saving, stackable 

washer-dryer laundry hub with 

smart features.

Interior control. Efficient windows let in light but keep out 

the heat, while ENERGY STAR-rated lighting and appliances 

reduce energy consumption.

Sun shield. Double-pane windows 

provide a high insulation value and 

have low solar heat gain coefficient 

to minimize solar heat gain.

Superior simplicity. Interlocking panels—

made with a 5.5-inch core of closed-cell 

spray foam—result in a highly efficient 

R-40 roof with a simple gable design 

topped with asphalt shingles.

On solid ground. The home’s 

foundation, a combination of concrete 

masonry unit (CMU) and rigid 

foam insulation, improves thermal 

performance and energy efficiency.
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