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Energy Efficient Details
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Design

Summary

4 Layout: 4 Duplexes, 8 Units

a Square Footage: ggoft? each, 7,600ft?

A~ 2 Bedrooms and 1 Bathroom




Summary

~ Floor Plan







Design

Summary

A~ FElevation




Design

Summary: Special Features

4 Accessibility: fully accessible with UD

~ Storage: Closets




Design

Summary: Special Features

4 Aesthetics: FCB siding, front/rear
porches, wood flooring, gft ceilings,
gazebo, walking loop, raised plant beds




Design

Summary: Special Features

4 Etc.: Pedestrian connectivity, bus stop




Design

Building Envelope

4 Section Details

PPRE-ENGINEERED WD ROOF
TRUSS WITH ENERGY HEEL @
24" 0.C. MAX-VERIFY SIZE &
DESIGN WITH MFR ———]

RE0 BLOWN CELLULOSE
INSULATION

12" GWB
SIMPSON HURRIGANE
CUP-H25-TYP

‘GWB CAULKED - TYP
2x6 DOUBLE TOP PLATE

INSULATED HEADER - SZE
INDICATED ON PLANS

SEALANT
1xWD SILL

WD APRON

12" GWB
2x6'WD STUDS @ 24" O.C. e

PT 2x6 SILL PLATE ON SILL
'SEALER AND TERMITE
SHIELD W/ 1/2° DIA x 127
ANCHOR BOLTS @ 48° 0.C.

p

WD WALL BASE
SILL CAULKED
WD QUARTER ROUND TRIM

R10 POLYSTYRENE RIGID
INSULATION (SLAB EDGE)

4 CONC SLAB W/ 6x6 W2.0x

INSULATION BAFFLE

30 YEAR FIBERGLASS SHINGLES
OVER 30# BLDG FELT OVER 7/16”
0SB ROOF SHEATHING

R60 BLOWN CELLULOSE INSULATION

ICE & WATER SHIELD UNDERLAYMENT -
GONT - EXTEND 24” MIN INSIDE

EXTERIOR WALL
s ALUM DRIP EDGE
oI 2x SUBFASCIA
N ALUM GUTTER AND DOWNSPOUT
1xfi FCB FASCIA

12" FCB PERFORATED SOFFIT

TRUSS BEARING
T =~ T Faw

| 1x4 FCB TRIM

DRIP CAP REGLETTED INTO
FOAM - REFER TO WINDOW DETALLS

1x4 FCB TRIM

VINYL WINDOW UNIT

/ 1x4 FCB TRIM

L
/ CELLULOSE WALL INSULATION TOTAL
/ COMBINED EXTERIOR WALL R-VALUE:

R-18 (CELLULOSE) + 55 (5.1.5.)= R24.5

FCB SIDING OVER 38" VERT FURRING
STRIPS @24 0.C.

1" STRUCTURAL INSULATED SHEATHING
AS PER MFR SPECIFICATIONS, TAPE
SEAMS WITH 2-7/8° WIDE STRIPS - TYP

SHEATHING GLUED OR SEALED TO BASE
PLATE

ALUM DRIP EDGE TO
PROTECT TOTAL BOTTOM
EDGE OF SHEATHING
LET SHEATHING EXTEND
17 MIN BELOW
FOUNDATION TOP PLATE

PARGE EXPOSED FOUNDATION - 2 COATS

TOP OF CONC SLAB
T

R10 POLYSTYRENE RIGID
INSULATION

#4 REBAR @ 12° O.C.

#5 REBAR L' INTO
FOOTING @ 18" 0.C.

GRADE AREAS AROUND BLDG TO HAVE A

MIN 5% SLOPE AWAY FROM FOUNDATION

= WALLS FOR 10-0" FROM BLDG
BITUMINOUS DAMPPROOFING

= CEMENT WASH

FILTER FABRIC

4" PERFORATED PVC PERIMETER DRAIN

TILE - CONT, SET IN CLEAN GRAVEL

BACKFILL - CONNECT TO QUTFALL

_TOP OF FOQTING
T

‘H‘_ CONCRETE FOUNDATION WALL
T COMCRETEFOOTING

T 4 4REBAR- MANTANI MIN
CLR FROM ALL SIDES OF
FOOTING




Design

Building Envelope: Foundation

4~ Foundation
Details

PT 2x6 SILL PLATE ON SILL
SEALER AND TERMITE
SHIELD W/ 1/2" DIA x 12"
ANCHOR BOLTS @ 48" 0.C

WD WALL BASE

SILL CAULKED

WD QUARTER ROUND TRIM

R10 POLYSTYRENE RIGID
INSULATION (SLAB EDGE)

4" CONC SLAB W/ 6x6 W2.9 x
W2.9 WWF OVER 10 MIL VAPOR
BARRIER OVER 4" RIGID
INSULATION BOARD (R20) OVER
4" #57 AGGREGATE OVER
COMPACTED SUBGRADE

Y

=

e e e et

SHEATHING GLUED OR SEALED TO BASE
PLATE

ALUM DRIP EDGE TO
PROTECT TOTAL BOTTOM
EDGE OF SHEATHING

LET SHEATHING EXTEND
1" MIN BELOW
FOUNDATION TOP PLATE

PARGE EXPOSED FOUNDATION - 2 COATS

TOP OF CONC SLAB g~

u

[

o-0

TOP OF GRADE

a¥ria

o
4

%&

R10 POLYSTYRENE RIGID

INSULATION

#4 REBAR @ 12" O.C.

#5 REBAR L' INTO
FOOTING @ 18" O.C

/1

it

o-g

GRADE AREAS AROUND BLDG TO HAVE A
MIN 5% SLOPE AWAY FROM FOUNDATION
WALLS FOR 10-0" FROM BLDG
BITUMINOUS DAMPPROOFING

CEMENT WASH

FILTER FABRIC

4" PERFORATED PVC PERIMETER DRAIN
TILE - CONT, SET IN CLEAN GRAVEL
BACKFILL - CONNECT TO OUTFALL

__TOP OF FOOTING

3.0 M
iy CONCRETE FOUNDATION WALL
T CONCRETE FOOTING

3" CLE

# TIEBARS @ 18" O.C.

—

“———— #4 REBAR - MAINTAIN 3" MIN
CLR FROM ALL SIDES OF
FOOTING




Design

Building Envelope: Foundation
4 AirSealing: Caulked sill

- Insulation: 4" EPS under slab, 2” EPS
inside perimeter of foundation wall

~ Moisture Control: 20 mil vapor barrier
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Design

Building Envelope: Walls

A Wall Details

INSULATED HEADER - SIZE
INDICATED ON PLANS

SEALANT

1x WD SILL

WD APRON

——

12" GWB

2x6 WD STUDS @ 24" O.C.

AN

7

DRIP CAP REGLETTED INTO
FOAM - REFER TO WINDOW DETAILS

1x4 FCB TRIM

VINYL WINDOW UNIT

1x4 FCB TRIM

CELLULOSE WALL INSULATION TOTAL
COMBINED EXTERIOR WALL R-VALUE:
R-19 (CELLULOSE) + 5.5 (S.1.5.) = R24 5

FCB SIDING OVER 3/8" VERT FURRING
STRIPS @ 24" O.C.

1" STRUCTURAL INSULATED SHEATHING
AS PER MFR SPECIFICATIONS, TAPE
SEAMS WITH 2-7/8" WIDE STRIPS - TYP




Design

Building Envelope: Walls

4 Air Sealing: Continuous SIS taped at
seams, drywall caulked and foamed

4 |nsulation: R-19 blown cellulose + R-5.5
SIS, insulated headers, open corners

4~ Moisture Control: SIS taped at seams,
fiber cement board vented rainscreen,
no flashing under windows




Design

Building Envelope: Walls




Design

Building Envelope: Ceiling/Roof

INSULATION BAFFLE

30 YEAR FIBERGLASS SHINGLES
OVER 30+ BLDG FELT OVER 7/16"
0SB ROOF SHEATHING

R60 BLOWN CELLULOSE INSULATION

ICE & WATER SHIELD UNDERLAYMENT -
CONT - EXTEND 24" MIN INSIDE
EXTERIOR WALL

ALUM DRIP EDGE

—— 2x SUBFASCIA

12
SN
T
-~
S
T
=
S
T
S
PRE-ENGINEERED WD ROOF
TRUSS WITH ENERGY HEEL @
24" 0.C. MAX-VERIFY SIZE & .

DESIGN WITH MFR

ALUM GUTTER AND DOWNSPOUT
— 1x6 FCB FASCIA
12" FCB PERFORATED SOFFIT

_ TRUSS BEARING 4

R&0 BLOWN CELLULOSE

T

INSULATION -
172" GWB I
SIMPSON HURRICANE - !
CLIP - H25 - TYP :
GWB CAULKED - TYP

2x6 DOUBLE TOP PLATE

g'-11/8"

1x4 FCB TRIM
———— DRIP CAP REGLETTED INTO

\ FOAM - REFER TO WINDOW DETAILS
1x4 FCB TRIM




Design

Building Envelope: Ceiling/Roof
4 AirSealing: drywall caulked and foamed

~ |nsulation: R-60 blown cellulose, energy
heel truss, vent chutes

~ Moisture Control: 30 year shingles, ice &
water shield underlayment, FCB fascia
and soffit (perforated)




Design

Building Envelope: Ceiling/Roof




Design

HVAC: Heating and Cooling

4 Primary: Mini-split heat pump - Fujitsu
ARUQRLF indoor, AOUgRLFC outdoor

4 Specifications: 21.5 SEER, 12.2 HSPF

~ Backup/Supplemental: none!




Design

HVAC: Air Distribution

4 Fan:variable speed DC |
III L-bed 1
4 Ducts: slim interior, low S " |
|
L-living j 5’
|




Design

HVAC: Ventilation

4~ Whole House Ventilation: exhaust-only
Panasonic Whisper Green in bathroom
with passive air inlets in bedrooms

a SpotVentilation: bathroom & kitchen

T




Design

Water

4~ Water Heater: heat pump, one per
building, A.O. Smith, 2.75 energy factor

4 Fixtures: EPA Water Sense

~ Layout: all 34" (12" to tub)




Design

Equipment

4~ Washer: ENERGY STAR front loading

a Refrigerator: ENERGY STAR accessible
a Lighting: mostly LED, some CFL

~ Solar: 3.78 KW per unit average

4 Windows: triple-pane U-0.19, SHGC 0.22




Performance

Air Leakage

4~ (CFMs5o: 308

~ ACHs5o:2.124 (CFMgo/SFBE: 0.10)
HERS Rating

~ Pre-renewables: 44

4 Post-renewables: 2




Performance

Predicted Annual Energy Costs
4~ Heating: $88

a~ Cooling: $51

~ Water Heating: $142

a Lights/Appliances/Other: $440

a Solar: -$688

a Total: $34




Costs

Total Construction Cost

4~ Sanslot and PV: $833,000, $110/sf

Construction Cost Details

4~ Premium Over I[ECC 2006:

 Photovoltaics: $117,000

 Rater Costs: $3,433




Lessons Learned

The Good

4 Standard construction practices

~ Engineered trusses with energy heel
~ Standard roof sheathing, SIS on walls
4 Mini-split without electric resistance

~ Heat pump water heater




Lessons Learned

The Bad

4 Poorly installed batt insulation
~ Extensive air sealing stretched installers
~ Range hood punchouts left in place

4 QOriginal 8’ ceilings too low for interior
ductwork, raised to 9’ to accommodate




Lessons Learned

Cost Saving Opportunities

A

A

A

Mobility/accessibility features
Fiber cement board siding and trim
Hardwood floors

Photovoltaics
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