West CAP’s Residential Renewable
Energy and Conservation Program

¢ MISSION: To use energy efficiency techniques and alternative
energy systems with low-income housing rehab in order to
significantly reduce fossil fuel use and carbon emissions.

» OVERALL POLICY GOAL: To inform policy by demonstrating
innovative energy-saving strategies for homes in West CAP’s NSP,

HOME-buyer, HOME-Rehab, and Weatherization programs, and
West CAP managed rental units.




Main Strategies:

* #1 Reduce Energy Load
SIGNIFICANTLY.

* #2 Source as much of that
energy load as possible from
renewable, carbon neutral
sources.



Deep Energy Reduction PROCESS
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ENERGY STAR

ENERGY STAR HOME REPORT

Date November 29, 2008 Rating No . 123.0107

Buikfing Name,  123-0107 Rating Org. Holcombe Enerprises

Owner's Name  WeatCapr Phone No.. 715-585-6461

Property. E4043 550th Ave Rater's Name: Les Pintok

Addrass Menomonie, WI 54751 Rater's No 123

Buikier's Namae:

Weather Ste: Eau Claire. W1 Rating Type Past Improvement

Fia Name 123.0107 Upgraded big Rating Date 112172008

Normalized, Modified End-Use Loads (MMBtu/yoar)
ENERGY STAR As Dasigned
Heatng 405 6.3
Ceoling: 74 30
Water haating 123 30
Lighting & Appliances: 182 252
Total 784 475
HERS Index: 80 49
ENERGY STAR Mandatory Requirements
| X | Thermal Bypass Inspection Checklist * | X | ENERGY STAR Progucts *
X | Ductwork Requirements X | ENERGY STAR Scaring Exceptions

* Thenme! Bypass Chacklist and ENERGY STAR Products are nol checked in REM/Rate af ths tme

This home MEETS OR EXCEEDS the energy efficiency requirements
for designation as an EPA ENERGY STAR Qualified Home,

Pollution Prevented Energy Cost Savings (Siyear)
Type of Emissions Reduction Heatng
Carbon Diowde (CO2) - tonsiyr 13 Coaling
Sulfur Dioxide {SO2) - lbalyr a2 Water Heating:
Nitrogen Oxides (NOXx) - Ibsfyr 318 Lights & Appliances
Totat

The energy savings and poliution preventad are calculated by comparing the Rated Home to the Referance Home as dafined in
the “Morigage Industry National Home Energy Rating Systems Standards” as promulgated by the Rasidential Energy Services

Network (RESNET) . In accordance with these guidelines, building inputs affecting setpoints, infiltration rates, window shading

and the exstence of mechancal systams may have been changed pnor to calculating icads.

$101
§7

$a
§145

REM/Rate - Residential Energy Analysis and Rating Software v12.71 Wisconsin

This informaticn does not constitute any warranty of energy cost of savings
© 1965-2009 Architactural Energy Corpotation, Boulder, Coloraco.



Indoor Air Quality

HRV/ERV system
MODELS PTAND'S

Fresh Air from Outside Exhaust Air from Home

ISF™ 6" (dia.
collar syste

Heat or Energy
Recovery core

Exhaust Air to Outside Fresh air to home



Solar Access

Solar Access

Annual: 94%
May-Oct: 98%
Nov-Apr: 87%

Data by Solmetric SunEye™ -- www.solmetric.com

Monthly solar access: (Tilt=307; Azim=180)
qETy B3 99 EEk;] 999 L) 6L 7%
S8
I Isz%
Feb Mar Apr May Jun Jul Aug Sep DOk Nov

Data by Solmetric SunEye™ -- www . solmetric.com




Passive House Institute US

Solar thermal coll.
(optional)

N Super
LN insulation

triple -
pane
double &
low-e |
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Ventilation system with
heat recovery

ground heat exchanger




Cold Climate Housing Research
Center--Fairbanks,AK (cchrc.org)




Remote Wall

REMOTE Detail: Foundation

Structural sheathing

Siding Material
1 or 2 layers of
rigid foam

Furring attached
with screws to
studs

Self-adhering mem-
brane or other air/
vapor barrier

Metal flashing
Grade

40 to 60 mil. self
adhering membrane
(Bituthane or
equivalent)

Polyethylene vapor &

gas barrier
Footing

2x4 stud wall

Gypsum wall board

' Insulation optional
/ 2x4 sill

Q wood sil

3/4" underlayment

Floor joist

ICF Foundation Wall

Sealant
(Continuous bead
to seal vapor barriers)



ROSS DePaOIa: Integrated Energy Services/WESTLab

Wall Temperature Study

Dew Point

The dew point is the
temperature at which water
vapor condenses and turns
to liquid water or frost.



R-0 Wall Temperatures

Color Flux (heat flow: Btu/hr-ft2) Temperature (°F)

20 40 &0 &0 100 12.0| 140 160 180

05°  89° 174° 258 343 427° 511° 596° 630°
[

Wall Type: R-0
Outdoor Indoor
_ Wood Frame, 2x4 @ 16" OC _
Temp: Temp:
0°F
(all examples) %" OSB & Sheetrock 70°F
«—— 55.6°F

R-Total: 3.0 (U = 0.3359)

51.9°F




R-19-240c Wall Temperatures

Color Flux (heat flow: Btu/hr-ft2) Temperature (°F)

20 40 40 80 100 120 140 160 130 05* 89* 174 258 343 427° 511° 506° @E0°
[

Wall Type: R-19
Wood Frame, 2x6 @ 24" OC

R-19 Fiberglass (6” R-19
compressed into 5.5” cavity
4.5°F

64.6°F
15" OSB & Sheetrock

R-Total: 17.8 (U = 0.0561)

2.3°F 67.1°F



R-13+5 Wall Temperatures

Color Flux (heat flow: Btu/hr-ft2) Temperature (°F)

20 40 40 80 100 120 140 160 130 05* 89* 174 258 343 427° 511° 506° @E0°
[

Wall Type: R-13+5
Wood Frame, 2x4 @ 16" OC
R-13 Fiberglass, R-5 Rigid
¥5" OSB & Sheetrock

28.0°F |
&—— 65.1°F
R-Total: 17.8 (U = 0.0561) [

20.5°F — 67.4°F



Massive Amounts of Exterior
Insulation!




Super Insulation R20-R40-R60

* Reduce Heating System Size
Significantly

* New Air Barrier Opportunity

* Noise Pollution

* Moderates Wall Temperature

* Buffer Against Power Outages
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Solar Domestic Hot Water

@




Solar Hot Water

Temperature sensor 1 .
Temperature difference controller

L

Collector

——————————————————————————————




Retscreen.net




Energy Model - Heating project

y Solar water heater
racteristics
| s Swimming pool
o Hot water
Unit Base case Proposed case
House
 units Occupant 4
y rate % 100%%
rater use - estimated galid 63
rater use gal'd 63 63
ire in 120 120
days per week d 7 7
f month used
peralure method
perature - minimum b od 33.8
perature - maximum o 53.8
Unit Base case Proposed case  Energy saved
million Btu 146 146 0%
assessment
ing mode Fixed
45.0
" 0.0
|
er heater
Glazed
rer Bubbling Springs Solar
Main Stream MS 32
3 per solar collector f? 32.02
rea per solar collector f* 29.93
ha) coefficient 0.71
ficient (Btuwhyf°F 0.80
wre coefficient for Fr UL {BIWhVE F2 0.000
coltectors 2 2
ctor area ft* 64.05
KW 3.80
ous losses %

f system & miscellaneous

| Yeas |

Incremental
Initial costs

achnical note
See product database




1CO2 0.8
tCO2 0.3
ission reduction t1CO2 0.6
fee % |
ion reduction 1CO2 06
)
e $/tCO2 |

is equivalent to

0.6 [tCO2- : St

% 6.0%
yr 40
%
$ 0 0.0%
i $ 8.400] 100.0%
$ 8,400 100.0%
$ 2,5001 29.8%
$ 30| 35,000
{:) $ 134 o 0000 -
S J o 25000
$ 164 g
8 20,000 +
come £ 15000
$ 428 8 10000
$ | 3 5,000
nd income $ 428 = 0
-
§ -5,000
O
% 9.4% =10,000
yr 22.4
yr 141

Cumulative cash flows graph

Year
















Solar Electric
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Grid-Connected Solar Electric




Xcel Energy*®

—————————————————
NSIBLE BY NATURE™

Northern States Power Company $354.62 CR Do Not Return

Please Return This Portion With Your Payment.

Thank You!

AT 01 010285 59701E 36 A**3DGT
ll'||'I“ll"""ll""'"llllI"l'llllhll'l"ll"'l““'“"l“

PO BOX 3
P.0.
Mg._g%ﬁ" gg434.g477 GLENWOOD CITY Wi 54013-0308

52092310A959980714A%0000035462*%00000354k62

‘Detach and Retain This Portion For Your Records - -

Questions: Call 24 Hours 7 Days A Week > or write to us at:

Please Call: 89%5-4999 Fax: Northern States Power Company

ean't‘la Impaired: 895-4949 (800) 895-2895 PO BOXS

pafiol: 687-8778 ~EAU CLAIRE W1 54702-0008 i
Billing Summary

Residential i ‘
Previous Balance 06/25 - $0.00 |= , : : : ?
No Payment Through 09/02 Averages for .. This . Last
_lrhlulnu AsOf09/02

ota

_ga
e

veral ‘
Billing Period Year  VYear '
Electric/kwh per Day . 04 0.0 ,
— Costper Day —




Solar Hot Air

Basic Solar Air
Heat Operation

Your House

HOTAIR <-— I"

CONTROL SYSTEM COLLECTORS

(snap disc, thermostat )

miasnmnuimummimm'y

COLD AIR ——————t

A




RREAL Solar Hot Air Panels




Solar Hot Air
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Solar Hot Air
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Off-Peak Thermal Storage Heating

Super-efficient
Attractive metal cover . |insulation

—_— High-density

S ceramic brick

High-efficiency 5
heating element A
l‘ ‘.A
Brick support oz
insulation
=i Front grill
=

Fan assembly



Pealk Rate for Solar Production




GEOTHERMAL HEATING




Geothermal

Closed Loop Systems




Pre-temper fresh air on HRV/ERV

HRV/ERV system
MODELS PTAND'S

Fresh Air from Outside Exhaust Air from Home

ISF™ 6" (dia.
collar syste

Heat or Energy
Recovery core

Exhaust Air to Outside Fresh air to home



“Fresh Air Furnace”




Direct Exchange—No Refrigerant




Wood Heating




NSP Project: Menomonie, Wisconsin

LS
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Duplex Heating/Cooling/Hot Water

Base Load Before Insulation and upgrades: 120 MMBtu/annually

Hot Water Load Offset from the Sun: 20MMBtu/annually
Heating/Cooling Load After Insulation: 71.2 MMBtu/annually
Heating/Cooling Offset from the Earth: 26.6MMBtu/annually
Heating/Cooling Offset from the Sun: 45 MMBtu/annually

NEW Heating/Cooling/Hot Water Load for Duplex: -.4 MMBtu/annually



Net Mortgage

e Duplex Cost and Rehabilitation:$ 150,000

30 year, fixed rate mortgage at 4.5% would be a
mortgage of $760 per month per side

Deduct Energy Bills:

$200 per month is subtracted, the “net mortgage”
comes to $560, a reasonable monthly mortgage
payment for a four bedroom, two bath duplex half.



NSP Project: Glenwood City, WI
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Source Heat Pump

Air-



Harness BTU’s in Surrounding
Environment for Heating and Cooling

WINTER




NSP Project: Connorsville, Wi







2kW PV System offsets
/mmBtu/Year

=2 | mmBtu Source Energy.

Source Energy Consumption (MMBtulyear)

All Electric
Reference Home As Designed Difference % Difference
Heating: 110.2 57.3 -529 -48.0%
Cooling: 104 3.2 -7.2 -69.1%
Water heating: 206 19.0 -16 -7.7%
Lights & Appliances: 74.8 68.7 6.1 -8.1%

Photovoltaics: 0.0 0.0
Total: 216.1 148.4 -67.7 -31.4%
Total Emissions

All Electric
Type of Emissions Reference Home As Designed Difference % Difference
Carbon Dioxide (CO2) - tons/year 143 10.0 -4.3 -30.1%
Sulfur Dioxide (SO2) - Ibs/year 69.0 52.3 -16.7 -24.2%

Nitrogen Oxides (NOx) - Ibs/year 38.8 273 -11.5 -29.6%



NSP Project: New Richmond,WI










Heat Pump Water Heater
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e Home Features: Menomonie, VI

 Total Square Feet: 1300, Slab on Grade, 3
bedroom/2 bath

 Superinsulated house: R20 under slab, R40
Walls R60 Ceiling

* Heating/cooling:

 |)Carrier Infinity Air-Source heat pump

e 2) Earth loop system for pre tempering
fresh air brought into house for ventilation

* 3) 92% efficient Heat Recovery Ventilation



e Siding: Seamless Steel

* Roofing: Raised-Seam Steel

e Solar: 2-panel hot water system
* 3 kilowatt solar electric system

e Passive Solar: Aim for 30% window to wall
ratio on South Side



Resources

» CCHRC.org

* Buildingscience.com

e Greenbuildingadvisor.com

* Passivehouse.us

e Thousandhomechallenge .org
» Affordablecomfort.org

e Contact: mschmidt@wcap.org



