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Mission EQUINOX

Develop solutions for healthy,
comfortable and sustainable
lifestyles....learning to live on our
daily allowance of solar energy.

“...how do we live on a piece of
land without spoiling it?”
Aldo Leopold

Ben Newell
Ty Newell Alex Long

100% Solar
Powered
Business!

MADE IN AMERICA

MANUFACTURED WITH SOLAR ENERGY
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Newell Background

-Renewable Energy
-Energy Conservation
-Energy Efficiency
-Resource Conservation
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160000

120000

History of House Energy

Annual House Energy (kWh) Requirements

|nfiltration
30ACH@50Pa
*No insulation

M People Energy

M House Energy

*Single pane
windows

*Infiltration
10ACH@50Pa

*3” insulation
*Storm windows -

2010 “super”
~ eInfiltration
0.6ACH@50Pa
*Fresh Air Ventilation
*12” insulation
*Energy Star windows
*People dominated

energy loads

III

2010 “conventiona
eInfiltration
6ACH@50Pa

*6” insulation
*Energy Star windows _
*Respiratory illnesses
double over 30 years

2010C 2010S
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Health Before Energy

o

Normalized Leakage (ACH)
% Asthma

=
N

e Indoor Gen PM to 1894 Gen PM

=
o

® % Asthma-CDC

(0/¢)

® % Asthma - NCHH

@)

S

ke
i)
(¢0)
o
>
-4:/—\
7))
c 3
L C
o o
| -
L o
= Y=
c Q
BL
o
T o
O
o ~—
S
(@)
(@)
©
S_:

0
1920 1940 1960 1980 2000 2020 A

=l
Year BuUILD

EQUINOX

WWW.BUILDEQUINOX.COM




/’, 7

Which Way?
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7 Steps ZEROS@Z‘.

. Conventional — no windows
. Conventional — south windows
. Case 1 —Sealed & Smart Ventilated

. Case 3 wit
. Case 4 wit
. Case 5 wit

n Heat Pump (hybrid) Water Heater
n Optimal Insulation

n Solar PV for net zero home

1) Base: S3/W (S4.5/W with 30% credit)

2) Case a: S2/W (S3/W with 30% credit)

. Case 6 with enough Solar PV for 12,000miles EV
transportation

1) Base: S3/W (54.5/W with 30% credit)

2) Case a: S2/W (S3/W with 30% credit) P
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Summer Roof Reflector

Winter Window Concentrator

e
oL TRAS: 2o Tl A

Equinox .';.,l"

North Roof Solar
PV Reflector

Rainwater Harvesting

i PR 1700ga| cistern
10% Window Floor Area Ratio +* - 2000 gallon rain garden

Half windows on north side

Equinox House & Fauinox =
| _ EQUINOX
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THE “ILLINOIS LO-CAL HOUSE"”

The increasing scarcity of fuels makes it impera-
tive to include more energy-conserving features

in our housing.
This publication describes the design, con-

struction, and predicted performance of a house

Of the reduction, about 90% is dge \(
sulation. The remaining reduction
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1970’s Super Insulated House
University of lllinois Lo-Cal House
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Explore the L

Home without Windows



Looks Not Important
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Electric Vehicles
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Equinox House Solar System

Equmox House

House panel area

Car panel area
(8000 miles per

year)
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ZEROs Signup Free

C | ® Not secure | buildequinox.com/zeros

About ZEROS
Features

[% Zeros Online

Sign In

Email

Password

Subscribe

SignIn| Complete Registration) Forgot Password?)

7 Steps for Designing an Economical Net Zero Home

Wondering where to gtad . "7 Steps for Designin - iealNet Zero Home" tutorial!

Downloa

model has been validated with acral residential building performance data and compared with results from Energy Plus, a detailed standard used for
building performance prediction.

The goal of ZEROs is the design of a residence that keeps its occupants healthy and comfortable at minimum cost. There are an infinite number of
designs that can achieve net zero energy operation, but only a few that achieve net zero in a cost efficient manner.

Note that there are many interactions among a home's appliances, people, and comfort conditioning systems. The energy used for cooking helps heat

hamas duving tha wintar in nastharn lasatiaas wwrhila insvaacing tha aie sanditianing land duvina minamar sanditians
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ZEROS TR ZEROs Purpose
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 NREL’s (National Renwable Energy Laboratory, Golden
CO) “BESTEST”, Building Energy Simulation Test;
intermodal comparison to DOE 2.1, BLAST 3.0, and SERI
Suncode 5.7 (Note: DOE 2.1 and BLAST 3.0 are now
combined into E Plus)

Model home with 10 variations in insulation, windows,
orientation, internal energy, location, etc)

Details in L. Martinez, “Simplified Floor-Area-Based
Energy-Moisture-Economic Model for Residential
Buildings”, PhD Dissertation, 2009, Mechanical Science
and Engineering, University of lllinois
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4 Tweet

@ NZEB El Salvador

Jean Manes @

@USAMbSY

Por si alguna vez han dudado de que
#ElSalvador tenga la capacidad de
iInnovar, los invito a conocer el edificio
de cero energia neta en @UCA _ES.
iEs el primero en toda Centroamerica!

2 UCAElISalvadorv 3 n - |
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Simulation vs Reality
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® Ave 13 Identical Homes
1 Occupant ZEROs

O 3 Occupants ZEROs
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Un-averaged & Simulation

House 6

® House 7

® House 9

® House 10

® House 11

® House 12

@ House 13

® House 14
House 15

® House 16

® House 19

® House 21

O Conventional 1

0 Conventional 2
Conventional 3

> Conventional 4

0 Conventional 5
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Summary Thermal Latent Electric Thermal Energy Plot Electric Energy Plot Electric Vs Temperature Plot

Account

Project Electric And Temperature Plot
rojects

Inputs .
Air Quality ;:ta;lly
100 Yr : 116.7
Yotal Air Flow afin
Systems/Energy Total

Hoohs $213,574  $228,364 Lcc Sei[\Siti’VitY Infiltration Air 100%

) ) Fresh Air 0%
Input Lcc Design Day Ambient Average €02 805.6
s ppm

Overview
ﬁ[\'/(r]n_’);'l 3]
Windows Costs Total

Comfort

Base

Outputs House $200,000  $200,000

Wall Thickness Heating Day Ambient Temperature  -23.4C

Overview ) wail $5,000 5,000

s People
Insulation ¥

Dissatisfied 14%

Heating Day Relative Humidity 100%
Gonerate Roport Roof
00

Insulation
Modules PV System  $0 $0

Solar South . ;
Windows $0 $0 3
Economics Nortl S Window Area
orth )
Finance Windows #0 o
E Window Area
Water East $0 %0

Cooling Day Ambient Temperature  40C

$4,000 $4,000 Roof Thickness
Cooling Day Relative Humidity 29.5% — .
Yearly
‘ Total
DD Systems (Sensible) BTU/h  Tons || cepy Energy 0 kWh
Heating System (Avg Sun) 20,0066 4437.2

Heating Enerc
Heating System (Cloudy) R 20,066 9 v kwh

Cooling System (Sunny) 8,420 0.7 AC Energy 96.8

A kwh
Cooling System (Cloudy) 8,420 0.7 T
Dehumidification 793

Energy kWh

Db Systems ? Humidification 26.8
(Latent) kW BTU/h Tons Liters/Day | Energy kWh

: Vent Fan Energy 0 kWh
Heating Day 02 674 -
Humidification . E Water Heater -3916.6

Energy kwh

0.8 2,672 0.2 28,2 -3066
Other Loads KkWh

N Window Area Electric Loads

Windows

w:.:‘s(l'ows $0 $0 W Window Area

Yearly
Project/Case Utility
1 Stops to Optimal Heating
System

$1,844 $184,372 Solar PV Area

$2,940 $11,762 Daily Hot Water
Case | conventional

Cooling
System

Water ;
Calculate Heater Ao il # Occupants

Save Changes $1,234 $4,935 Base Electric Cooling Day

Dehumidification

VPOVDEDPDEDAOE

Ventilation

- - Total:

Systems
Imperial - - Produced:
Life Cycle Cost: 1412 Srebalanca.

Metric

Case 1 - Output Overview Sons
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Annual House Energy (kWh/y) and Solar PV (kWh/y)

Annual Energy (kWh/y) Solar

® 1 Conventional No Windows ® 2 Conventional 25% South Windows

® 3 Case 1 sealed to 0.6ACH at 50Pa 4 Case 3 with Heat pump (hybrid) water heater
W 5 Case 4 with optimized wall and ceiling insulation =~ m 6 Case 5 with net zero Solar PV

W 6a Case 6 with S3/W solar PV B 7 Case 6 with 3kW PV for transportation

m 7a Case 7 with S3/W solar PV

WWW.BUILDEQUINOX.COM



House Cost (S)

250
240
230
220
210
200

190

m 1 Conventional No Windows m 2 Conventional 25% South Windows

W 3 Case 1 sealed to 0.6ACH at 50Pa m 4 Case 3 with Heat pump (hybrid) water heater
W 5 Case 4 with optimized wall and ceiling insulation =~ ® 6 Case 5 with net zero Solar PV

W 6a Case 6 with S3/W solar PV W 7 Case 6 with 3kW PV for transportation

m 7a Case 7 with S3/W solar PV
Base House Cost = $100/sqgft = $200,000

WWW.BUILDEQUINOX.COM




Annual Utility Cost (S/year)

-1000

m 1 Conventional No Windows M 2 Conventional 25% South Windows

m 3 Case 1 sealed to 0.6ACH at 50Pa 4 Case 3 with Heat pump (hybrid) water heater
M 5 Case 4 with optimized wall and ceiling insulation ~ ® 6 Case 5 with net zero Solar PV

B 6a Case 6 with S3/W solar PV m 7 Case 6 with 3kW PV for transportation

W 7a Case 7 with S3/W solar PV
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100 Year Life Cycle Cost (kS)

® 2 Conventional 25% South Windows

4 Case 3 with Heat pump (hybrid) water heater
W 6 Case 5 with net zero Solar PV
m 7 Case 6 with 3kW PV for transportation

B 1 Conventional No Windows

W 3 Case 1sealed to 0.6ACH at 50Pa

W 5 Case 4 with optimized wall and ceiling insulation
m 6a Case 6 with $3/W solar PV

B 7a Case 7 with $3/W solar PV
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Monthly Cost - Mortgage/Taxes/Insurance/Utility
(S/month)

1750

1700

1650

1600

m 1 Conventional No Windows

M 3 Case 1 sealed to 0.6ACH at 50Pa

M 5 Case 4 with optimized wall and ceiling insulation
W 6a Case 6 with S3/W solar PV

m 7a Case 7 with S3/W solar PV

1550
1500
1450 I
1400

m 2 Conventional 25% South Windows

4 Case 3 with Heat pump (hybrid) water heater
B 6 Case 5 with net zero Solar PV
m 7 Case 6 with 3kW PV for transportation

WWW.BUILDEQUINOX.COM



IAQ, Average Carbon Dioxide (ppm)

400 III IIIII

m 1 Conventional No Windows M 2 Conventional 25% South Windows

m 3 Case 1 sealed to 0.6ACH at 50Pa 14 Case 3 with Heat pump (hybrid) water heater
W 5 Case 4 with optimized wall and ceiling insulation =~ M6 Case 5 with net zero Solar PV

W 6a Case 6 with S3/W solar PV W 7 Case 6 with 3kW PV for transportation

W 7a Case 7 with S3/W solar PV

WWW.BUILDEQUINOX.COM



Solar PV Area (square feet) 1 Solar PV Power (kW)

W6 Case 5 with net zero Solar PV W6a Case bwith 33/W solar PV B 6 Case 5 with net zero Solar PY W63 Case 6 with 53/W soler PV

W 7 Cese ith KW W fortrnsportafion W7 Cese T with $3/W soar Y I 7 Case 6 with 30 PV fortransportation W7a Case 7 with $3/W solr PV
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Summer Dehumidification

Design Day Latent (maximum ~60%RH
(liters per day) |
Winter Humidification
(minimum ~20%RH
0 I I I I I I I

m 1 Conventional No Windows m 2 Conventional 25% South Windows

m 3 Case 1 sealed to 0.6ACH at 50Pa 4 Case 3 with Heat pump (hybrid) water heater
W 5 Case 4 with optimized wall and ceiling insulation =~ m 6 Case 5 with net zero Solar PV

W 6a Case 6 with S3/W solar PV B 7 Case 6 with 3kW PV for transportation

m 7a Case 7 with S3/W solar PV
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Design Day Heating and Cooling Capacity (kW)

COOLING

>

HEATING |

m 1 Conventional No Windows m 2 Conventional 25% South Windows

W 3 Case 1 sealed to 0.6ACH at 50Pa 4 Case 3 with Heat pump (hybrid) water heater
B 5 Case 4 with optimized wall and ceiling insulation =~ ® 6 Case 5 with net zero Solar PV

W 6a Case 6 with S3/W solar PV m 7 Case 6 with 3kW PV for transportation

B 7a Case 7 with $3/W solar PV

WWW.BUILDEQUINOX.COM



Human Heating & Cooling Capacity

- 0ld Car

New Car

Power Required
For Acceleration

/;

Vehicle Speed

L _4‘;:.‘9-!-‘f
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Human Comfort Preference ~1/3Ton
|

Heating & Cooling Capacity

Winter Winter 55F  65F 70F
Design Average
Temperature Temperature

. o _‘-;:.w» —L,
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Build Equinox 100% Solar Powered
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See March 2017 Build Equinox Newsletter for details BUILD
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Build Equinox 4500 sqft Net Zero
Urbana lllinois

Build Equinox - Cumulative Energy Usage
February 2016 - February 2017

b’ ‘f',: 0

Annual Net Positive
Energy Production = 500kWh

5 10
Month (January 2016 = 1)
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Summary

Today’s economics favor high performance,
solar powered homes
* Heat pump conditioning (air source or geo)
» Super Sealing with smart ventilation
Hybrid (heat pump) water heaters and
clothes dryers
Economically optimized insulation
Solar PV (where practical) for home and
transportation
Economically optimized solar powered homes
* Lower energy usage and healthier IAQ
* Lower Life Cycle Cost
* Lower Monthly expenses
ZEROs is a design tool for saving your time and
making you more efficient
* Let us know how to improve it!

Our grandchildren will appreciate our efforts
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