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Floor Plan Bef

REMOVE PORTION OF
WALL

FOR NEW WINDOW

REMOVAL LEGEND

(E) WALL TO REMAIN - PROTECT -
URING CONST. - SHORE AS REQ. |

/ Il
E:d Lh:! (E) DOOR TO BE REMOVED - PROTECT
NALL TO BE REMOVED OR FORTION ADJOINING WALLS TO REMAIN
WALL FOR (N) DOOR OR WINDOW
OFENING PER PLANS - PROTECT ) INDICATES NEW CONSTRUCTION
NING WALLS TO REMAI
OINING WALLS TO REMAIN ® INDICATES EXISTING CONSTRUCTION

) WINDOW TO REMAIN - FROTECT
DURING CONSTRUCTION

REMOVAL NOTES:

(E) WINDOW TO BE REMOVED - 1. CONTRACTOR TO SALYAGE ALL REMOVED ITEMS TO THE OWNER AND

PROTECT ADJOINING WALLS TO AFTER REVIEW BY THE OWNER, THE CONTRACTIOR SHALL REMOVE ALL
UNWANTED ITEMS OF DEMOLITION FROM THE JOBSITE AT NO COST TO
THE OWNER.

2. CONTRACTOR SHALL SHORE ALL EXISTING WALLS AND CEILINGS AS
REQUIRED FOR FROFOSED REMOVAL. ANY AREAS THAT ARE DAMAGED
THAT ARE NOT SCHEDULED FOR REMOVAL SHALL BE REFAIRED OR.

(E) DOOR TO REMAIN - PROTECT REFLACED TO THE SATISFACTION OF THE OWNER AND AT THE

DURING CONSTRUCTION CONTRACTOR'S EXFENSE.
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Floor Plan After
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Retrofit: Air Barrier

PERSIST/REMOTE System (Canadian/Alaskan)
Air & vapor barrier @exterior sheathing
Exterior insulation for dew point/condensation concerns

Residential Wall Section

Rl comaurmiog R
.
Airspace width as L
specified by local code + Sty tme
- Sheating
Roof sheathing —____ Energy heel truss - Peedand ek Ehoctral and
Baffle e ban " / plambhg do
Raised heel as specified l!"m‘:h b‘%m.‘: oo . ;U:;)&q o Lreaw ] "l g
cellulose, 20 inch fiberglass
Self-adhering membrane insulation or as specified Be &h z pexialar
roofng i seig detats
Drip edge - Roof chaat g or {
- Vapor and moisture *
Gutter retarder g png |
Gypsum wall board - 5"‘5“ orshakes {

Fascia ————|
Sea\am4 ‘ 2-2X4 top plates

Vented soffit R-11 or R-13 batt insulation optional

4.6 inch EPS rigid foam board \‘ Exterior membrane
(2 or 3inch layers) —

Exterior sidin ! sheathing & e i
o your cholce N Gypsum wall board - Exveror s weihing i
« Peeland ek =
v m b
- Stmp pirg O want
Structural sheathing Gypsum wall board “’ .'q.)

Furring attached into R-11 or R-13 batt insulation optional
studs with screws e St (10 COURS B 2000
ora cathedal celdsg withoer

tpecuinircefing denlk

Sotomplatel g\ loor sheathing

R-11, R-13 batt insulation, or
high density sprayed-in foam

4-6 inch EPS rigid foam board
(2 0r 3inch layers)

Eeror sidng ————] | agains i opronal =
Exterior membrane ! Floorjoist Membrse & moumed w mogh opew
T Treated woodsil . ¥ 3 et o
Metal lashing K “‘\’bq‘ forwindaws 3ad door o smaland
ICF foundation wall i owal Wt peo! wandons: esaind webhin pese
Gravel fill for drainage and waterpeocd of strue 1y weeh cavity thased
20t e .

L ......

g X 'T\“ D twork doms 1104 pseiaie 3 bl
AR & Alrseal & comauos on the exirnr

of the struc tare.as & the Insuition

Figure 1. WALL CROSS SECTION

The Journal of Light Construction (JL@gy 2009  Remote, AManual Wrap It Up,HomeEhérgy Magazin&lov/Dec 1999
ColdClimate Hol¥sig Re2€drh Centdu) 2009 7



Retrofit: Air Sealing

Grace Ice & Water Shield® over wall & roof sheathing
Interior chases for mechanical & electrical
Protecto-Wrap Super Stick Building Tape® @ mudsill
All penetrations booted& foamed

151 CFM, = 0.4 ACH, (PH Limit 0.6 ACH)
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Retrofit: Envelope

New (scissor truss) vaulted, unvented roof
Existing 2x4 walls, new walls 2x6 OVE framing
Insulation on top of existing slab, @ slab edge
Blown-in fiberglass in wall & roof cavities
Expanded polystyrene (EPS) on walls, roof & slab
PH certified (~F¥) triple-pane windows & doors
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Retrofit: Mechanicals

Energy recoverySY G At F 02NJ 69 w+x0 &
Solar thermal for DHW & space heating
EcoSmarunvented bioethanol fireplace
Tanklessnatural gas water heater for DHW backup
Shading & night flushing for cooling

Mini-split heat pump for heating & cooling backup

- - -
] - -+
. p— +8
N - 3
or
" -
3 ~
L )
-

Air to Air Heat Pu]‘Qp

BioktR4rolXehtlessFireplace

Solar Tank

Energy Recovery Ventilato




Retrofit: Appliances

Refrigerator: SukzeroEnergy Star BB6U
ASKClotheswasher & condensing dryer

Recirculating venthood wW/ERV intake @ ceiling

100% CFL & LED lighting, gas cooktop, electric ovens
N |

11

Mechanical RoomS=&8




Retrofit: Renewables

72 ft? solar thermaldrainbacksystem (70% of DHW)
2.15 kWphotovoltaics
CUDO rainwater catchment system

A vy N »
( o EL AR
1 4 " \ L k \ 3 .’. “l T ‘»A
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o
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&
Passive House

Rigorous, voluntaryenergyefficiency standard

Formalized by European scientists ~1990

Based on supemsulated, passives2 f | Mv-$y & NH& ¢ 0 d
25,000+ worldwide: Residential, commercial, institutional buildings

2 2 N¥ RMssivevHouse 1st Passive House in US 1st Passive House in CA 1st Certified PH in CA

KranichsteirPassive House Smith House TahanResidence hQbSAtf wWSAARSY
Darmstadt, Germany (1990) Urbana, lllinois (2003) Berkeley, California (2007) Sonoma, California (2010)

May 2, 2012 13



How Does PH Work?

The Ventilation System Is the Main Mechanical System
Emphasizes Efficiency, Reduces Mechanical & Renewable Requiremet

... Solar thermal coll. Super
Minimize Losses (optional) / insulation
_ _ triple air extract

1. Superinsulation pane air
2. Airtightness g — c
3. Passive solar focing sppp’ly [ extract i I
4. Heat recoveryventilation & o (e
5. Efficient equipment, — Py

appliances, & lighting Ventilation system with

heat recovery

ground heatexchanger

May 2]atdge SourcePassivhausnstitut (PHI) 14



The Passive House

Standard
I\/Ieasured{ 1. Maximum Air Leakage: 0.6 AG}

' 2. Max. Heating or Cooling DemanGei

15 KWh/mefyr. (4.75kBtu/ft 2/yr.) - Efficiency
OR Max. Heating Load

Modeled

(PHPP) 10 W/m? (3.17 Btu/hr./ft?)

3. Max. Primary Energy Demand*| <.,
120 kWh/melyr. (38.1 kBtu/ft 2/yr.) " Energy

*Before application of PV

May 2, 2012 15



Open Building:

The Shell Matters!!!

STEPHEN H. KENDALL

AND

JONATHON TEICHER

HOW BUILDINGS LEARN

What ‘-.v;l;\--"h ‘f?.

er they're built

Tvrery 2, 2012

Shin
4100 vears

Space Plan
10 years

Structure :

100-300 vears
! o i
1y Services f“‘" I

'II 1-10years

' qayedc

& e, TR

Image SourceOPEN Prototype HomeBuilding theFuture
www.MadeForOne.com
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Global Warming:

Source Energy Matters!!!
Site Energy Source Energy

Electric ~ 3x Nat Gas (varies)

R — B

Nat Gas Nat Gas
May 2, 2012 17




Heating & Cooling Savings

2600
] \\

N

2000 - \\

1200 C

2500 \ \ Walls

4000 C :Walls

1000 1 Rzl

1688 - S ——Riiiow SHGC
. 2000 - SRt SHGC
= 3800 - \ \ oM
2 — bl e
™ 1500 - \\\ - — T

1898 - N N Biedit Recovery ¢

2000 - \QQ\ —ﬁ!agigmness

e AL 1] ness

1000 - Slab gd e

200 - N SN S g

1500 -

g = 8
0
Code Minimum »Design Value
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Envelope Measure Code Minimum Od\eill Residence

Roof R30 R64
Walls R13 R34
Slab Edge RO R16
Slab RO R16
Window U-value 0.4 0.15
Window SHGC 0.3 0.52
Airtightness None (6 ACH) 0.38 ACH,
Heat Recovery None (0%) 83%

Code Progress??? (192012):
Can still build 1960s preetrofit energy hog!!! (w/double-pane windows)



Measured Results

Total Energy Consumption

4000

3500

2500

2000

kWh

1500

1000

500 -

Monitoring
Issue

P1 P2 P3 P4 P8

SourceDEEP ENERGY RETROFITS: CALIFORNIA CASE STUDIES
Jeremy Fisher & Brennan Le&dsBNL Au% 16, 2011
May 2, 2012

= Sep-10
u Oct-10
= Nov-10
uDec-10
® Jan-11
= Feb-11
Mar-11
= Apr-11
May-11
Jun-11
= Jul-11
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Measured Results

Energy Per Square Foot

2

1.8

1.6

1.4 5 u Sep-10
® Oct-10
>
3 12 u Nov-10
E " Dec-10
£
P ® Jan-11
[72] 1
> u Feb-11
5
o 0.8 Mar-11
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May-11
0.6 Jun-11
= Jul-11

o
i
.

o
(N

P1 P2 P3 P4 P8

SourceDEEP ENERGY RETROFITS: CALIFORNIA CASE STUDIES
Jeremy Fisher & Brennan Le&dsBNL Au% 16, 2011
May 2, 2012
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Measured Results

Energy Per Occupant

2000

1800

1600

1400 &

1200

1000

800
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200 -

P1 P2 P3 P4 P8

SourceDEEP ENERGY RETROFITS: CALIFORNIA CASE STUDIES
Jeremy Fisher & Brennan Le&dsBNL Au% 16, 2011
May 2, 2012
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®Jan-11
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Jun-11
= Jul-11
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Measured\V/s. Modeled

SiteEnergy (Without PV)

/ 2284
25000 -

20000 ~

15000 ~

9147

kWh/year

10000 -
363

5000 -

0 . ;
2009 CA Average Predicted Measured

40% of average California household*
*Based on 2009 RASS CEC Study

2.5x predictedvalue (PHPP w/2ccupants)

May 2, 2012 23



Measured Vs. Modeled

SiteEnergy by End Use

3000

2000 -

1000 -

0 .

= Predicted

kWhl/year

u Measured

K

-1000 -

Lighting
Laundry
Kitchen

K
Ventilation

-2000 -

Plug Loads/Mis

K
Heating + Coolin

-3000 -

-4000

Heating & Cooling: 64% of predicte@lue

Plugs & Lighting: 11x, 32x predictedlue

(Larger IHGs affedteating & cooling)

(Heat pump SEER & HSPF cdhate adjusted)

Solar spacéeating (46%)cnotmodeled 24



Why the Discrepancy?

PluglLoads

2 DVR's ¢n timers, still energyhogs)
Central AV System (this adrag)
Extra fridgein garage (notEnergyStar)
Outdoor fountain pump (pig)

Lighting

Toomanylights (3 lighting designers, bidisconnect in
lighting designprocess)

Ventilation

Leaves clogged ERV intake

In General

Germanvs American expectations???

May 2, 2012 25



Measured Vs. Modeled

SourceEnergy (PV Not Included)

4amo~“fff 4007
40000
35000
30000 - 2290
& 25000 - 2202
>
S 20000
&
15000 -
8250
10000 -
5000
0 : : :
2009 CA Average Predicted Measured PH Limit

55% of average California househadurceenergy
2.7x predictedvalue (21% of CA average)
96% of Passive House limit (1.1x gas, 2.7x electricity)

May 2, 2012 26



Thousand Home Challenge

1000 HC Thresholds (Net Site Enenggludes PV)

O
O
O

5T
5

5

ON A (75% reduction): NA
ON B* (0.75 occupants): 4,796 kWh/yr. limit
ON B* (bccupant): 5,056 kWh/yr. limit

* Napa Airport weatherstation (3,107 HDDs), electriteat, adjusted
shell area calculation

1000 HC Qualified?

9,147- 3,382 (PV) = 5,765 kWh/yr (25% of CA average)
OPTION A: No actuatility data available
OPTION B: 5,765 kWH,796 kWh = 969 kWh/yr. over

May 2, 2012 27



Thousand Home Challenge

1000HomeChallengeSite Energy

25000 /
20000 /
/ w PV
15000 -
. / Net Metered | - 1otal Other
B ] E
% 10000 nergy & DHW

:

0

N I e % ~ m Heating + Cooling
2009 CFMeasure 1000 H"7
-5000 —iAverage Limit

969 kWh/yr. over OPTION B threshold
Just add PV??? (2.15 kW system), add occupants???
DHW limit VERY small (house has 70% solar fraction)

May 2, 2012 28




CA Global Warming Solutions Act:

1990 greenhousgasemissions by 2020

CA Public Utilities Commission (CPUC) Mandate:

1 ff ySg K2 6ESANBYES 1o d SINRH N
Allnewbuildingsd Y &ipenergy¢ o0& H N O N
CA Renewable Portfolio Standard (RPS):

33% renewablelectricity by 2020 (11.6%ow)

, 2012 29
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STRATEGIC

PLAN

Retrofit
A (80%)

20.00
— 18.00 +—

16.00 + _

12.00 +~
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400 + 8§
2.00 } B
0.00 <1

& o "

v@\"“ @"’1&"\ & S g I
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Other
w Hot Water
w Heating

Before
PV

>

100%

B (20%)

64%  MB196°2 41% 33%
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Steps ta lmprovement

Faster!
Easien!f
€heapenit (+15% for PH)

current Project: 30% less for shell
linstslelion, teyr: & KilY geoo kg vemy Zor Glda

More Efficient!!!



