Energy Efficient
esign Conference

Passive House/Zero Energy Home
Case Study




N ear Zero-Energy Homes

® KHIC History
> Founded in 1968
> Economic Develdiim\ent/J ob Creation
> Partnerships
> Housing Efforts began around 2006

® Development History N

> CDBG-R & RHED funding: 5 units
> TVA grid
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NZEH Design

Passive House Design

>T75% more energy efficient than minimum
building and energy codes

Extremely air tight (<0.6 AHC,; <90 CFM,)
Well insulated

Passive solar heat gain\fhrough windows
Changes the heating/coolinép\aradigm

4 of 5 units received Passive House cert.

PV and Passive House standard required
particular attention to siting of homes

Energy Efficient Desig/n%ﬁference: January, 2015



EH Design

® 1284 ft?

® 3 bedrooms

® 2 bathrooms

® Includes a bathroom/laundry/kitchen pod
® Houses facing south

® Awnings for Summer shade
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Building Envelope:
Foundation & Floor

® Conventi\éna\l CMU Foundation

® Vented Crav&f\\\l\s\gce

® 2 x 12 floor joists\\\\\\\‘z4\3\1 e

> Fiberglass insulation in floor joists

@ 1 %” Poly-1so installed onbttom side of
floor joists \

Energy Efficient Design Conference



RETTIMG FOR BLOWH-M
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TAFED LISING 30 ALL WEATHER FLASHNG
TAFE (AR BARRIER LAYER-WOT TO BE
PENETRATED UMLESS SFECIFIED)
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=11
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2X4 RIM FOR FURRING

IS FURRING O EDGE § 24" OuC.
ICULAR TO

FLMNRG
W TRUSEES FILLED W OFTIMA HIGH &,
DENSITY BLCWH-N FIBERGLAGS

TILE FLOOR IN BATHROCIME-DO
ANAPOR

Ciore Fleor and Celding Air Bamies Detal
F=T4
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SUBFLOOR TO RIM JOIST, RIM C 7 ... CORNERS AND JOINTS TO OTHER’ C A
JOIST TO MOISTOP FLASHING, e -RIM JOISTS USING 4" 3M ALL-=- © - e e NETTING FOR BLOWN-IN

MOISTOP FLASHING TO .- -+ . WEATHER FLASHING TAPE 8067 - .7~ . " =~ FIBERGLASS INSULATION
EXTERIOR SURFACE OF OSE N S Tt et T LT T R
WALL SHEATHING A P RN

9" MOISTOP PF ] -
FLEXIBLE FLASHING| —— |

SILICONE CAULK TR SILICONE CAULK

TERMITE SHIELD A P.T. 2X6 MUDSILL

Energy Efficient Design Conference: January, 2015
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Building Envelope: Walls

® High-Density fiberglass blown insulation
® OSB on 6 sides (all 4 walls, below & above)
® Taping all seams

® Sealing all penetratlons

® Wrapplng exterior walls With 2” Poly-1so

® Triple-pane windows (U value- O 16
SHGC-0.63) N

® Triple-latch doors
Energy Efficient Desi/gv@@ce: January, 2015



MNETTING FOR BLOWN-IN FIBERGLASS
INSULATION (NETTING FERPEDICULAR TO
STUD BAYS AT LEAST EVERY 48" TO CREA
CAVITIES TO DENSE PACK INSULATION
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~Building Envelope:
Ceiling & Roof

® OSB ceiling with 3 %” soffit below

® Mechanicals 1I1the soffit

® High-Density fibérl\ass blown 1n soffit
© Roteed Hool Trussce

o All penetrations air- sealed

® Vented attic

® ~15” of cellulose attic insulation a\s
prescribed by Passive House energy




METAL ROOFING SYSTEM

STALLED ACCORDING TO
CTURER'S INSTRUCTIONS
Wi METAL ROOF CLIPS .
HEEL TRUSSES @ 24" O.C. /
EXTEND 14 FURRING
STRIPS INTO SOFFIT 50
THAT THE VENTILATED
VENTED SOFFIT RAINSCREENIS ———_|
VENTILATED OUT OF -+
THE ROOF
Yy
7.5

16" WIDE STRIP OF 7/16" 0SB INSTALLED ON TOR OF
DOUBLE STUD EXTERIOR WALLS PRIOR TO THE
SETTING OF THE ROOF TRUSSES-THIS 0SB IS TAPED

AT ALL JOINTS AND TO WALL SHEATHING USING 47 3M
ALL-WEATHER FLASHING TAPE, IT OVERHANGS THE
INTERIOR OF THE WALL SO THAT IT CAN BE TAPED TO
THE REST OF THE 0SB AIR BARRIER OF THE CEILING
AFTER THE TRUSSES ARE SET

_]

9,
=

HEADERS MADE OF 2X'S SANDWICHED W/
THE" OSB-DO NOT OVERSIZE HEADERS
AND DO NOT USE JACK STUDS, INSTEAD
USE SIMPSON HH4 HEADER HANGERS

" VENTI

i

LATION SPACE -

" .7 7”15 OF LOOSE FILL GREEN FIBER
- *~CELLULOSE INSULATION IN ATTI

RN

\ \ 112" SAG RESISTANT GYPSUM BOARD
i

\ — NETTING FOR HIGH DENSITY
FIBERGLASS INSULATION

31/2" OPTIMA HIGH DENSITY
FIBERGLASS INSULATION

7H1E" 0SB AIR BARRIER INSTALLED TO
BOTTOM CHORD OF TRUSSES PRIOR
TO FRAMING INTERIOR WALLS AND
TAPED AT ALL JOINTS USING 3M ALL-
WEATHER FLASHING TAPE (8067)

2X4 FURRING ON EDGE @24” 0.C.
RUNNING PERPENDICULAR TO TRUSSES
CREATING A "SERVVICES LEVEL" TO RUN
ELECTRICAL WORK IN CEILING WITHOUT
PENETRATING THE AIR BARRIER-THESE
ARE SCREWED TO 058 AIR BARRIER
FROM ATTIC SIDE AFTER THE AIR
BARRIER HAS BEEN TAPED
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Mechanical System: HVAC

® Designed for 1 ductless minisplit
heatpump, tﬁle-pain windows &
awnings; had to tweak design

® 2 mini-split units
> A Fujitsu ductless minisplit
A Miteubichi ducted m1n1spl1t

® Baseboard heater as back-up systqm




Externally wrap the

'intake and exhaust. |
iductwork with min.: |
iR-6 insulation.aust |
ductwork with min.—|
R-6 insulation. |

Interlock AH-1 with the EH-1
oy 0N the low voltage side using
the Dry contact Wire Kit and \
| contactor in the baseboard

'heater. '
e L
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Waoad roof trusses i
2f'0.c. 2R
206 amp panal .
@
BEDROQOM #2 @
L MASTER BEDROOM
x = KITCHEN o
= 7 5 B )
/A dropped ceiing in required & s
. I / in portion of closet for ERY x
$ / ductwork and register in wall. 9.
= e ; -3 154" 1B
o Smoke Optienal
| alarm ~, Island! DINING
. { S (o)
:9 P ! ( 13 > Range with exhaust fan and
oof 4 1 i) /i_D\ = T 200 hood wver. Energy Star Exhaust fan
E: - L2 !. Mirror slicing dogrs -l M| LAUNDRY I C Slucted ey, Mini-Sphit %
i Smoke 3 <_ 8 | ® heating and =
o 4 5.0" LI ceoaling system, =
% alarm A 1 _ | | \mclaer Unit Cutdoor unit.
] = g = Mini-Splt
g = == $helf and Rod ™ =, 5 2 ! heating and
|l # g drysr cooling systam.
= 2.0 g (601 Refer fo Specs.
I - o — - =2 == — — — 92 _;_ T = = - == RecoupAerator Medel 200DX
5 i f—t
{shelf and Rod i  Ductwark for ERY s loc in 5 § /= - oy UlimaleAR, Inc. Edoust 5
Al 3] wver. thruroot. Intoke down P
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Mechanical System: Water

® Solar thér‘mal hot water (4 of 5 units)

® GE Geo- Sprmg heat pump hot water
heater N
> Installation savings of‘approximately $5,000
> Worse HERS rating by 6 pomts

® Dual flush toilets

® Compact plumbing layout, all in “&he
bath/laundry/kitchen pod
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Equipment

® Bosch washer and condensing dryer

® GE Energy Star appliances
® CFL lLight fixtures
® 3.76 KW PV array
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EH Performance

® 87-108 CFM,, across 5 houses

® Best result: 0.44 ACH;,

® HERS Ratings of 15, 10,9, 9 & 9
® PV generation ~4,000 KwH/year




\Rredlcted Annual Energy

Coste

Heating $43.90
Cooling $57.10
Hot Water $73.00
Lights/Appliances/Plug\bqads $446.90
PV ($462.00)
Total '$158.90
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2013 Annual Cost of Electricity
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NZEH Costs vs Appraisal

© Total Cost without land or PV: $170,000
i

® Total Cost: $21 4,97
> $167.37 ft2

® Cost of Standard house ~$140,000

® Appraised value: $115,000

> No credit for PV or energy efflclency\
> Might have seen approximately $9,5OO

Energy Efficient Design Conference: Januar,




\Costs Compared to Standard
House

Foundatm & Floor $2,500
Walls $12.200
Ceiling & Roof $3,300
Hot Water (solar therrrﬁl{ $6,500
Doors $700
Windows $13,500
PV $26,340
Appliances $1,1 3():
$1,700




L.essons Learned: The (Good

® Air sealing

® Doors

® Heat Pump Hot Water Heater
® Post-purchase counseling




Ry essons Learned: The Bad

® Passive House 1s too ambitious to replicate
at scale 1n our market

® Windows-excessive cost for the payback
® 2”7 poly-1so on exterid&i\fW\?lHS

® Double 2 x 4 walls & OSBCQﬂingS
S AN
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Kentucky Highlands Investment Corporation
Southern Tier Housing Corporation

PO Box 1738
London, Kentucky 40743

606.864.51
www.khic.org

Darrell Kinnett, Construction Tom Manning-Beavin,
Manager Director of Housing
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http://www.khic.org/
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