Net Zero Energy Living
With Heat Pumps




The stories of

15 families’ \‘A’ , _ |
quests for a*s /éE-.: using renewable

energy energy & electric

independence = DRIVING TO NETO [




for Net Zero Living

QOil Crisis of 1979
Awareness of causes of Climate Chaos

Set to be achieved

Build passive solar home
Reduce carbon footprint to zero

Develop step by step

Install solar hot water & photovoltaics
Replace heating & a.c. systems
Switch to electric vehicles

each step of Plan

Implement steps when funds and
incentives are available




Reducing my Carbon Footprint over time

Original 3,173 s.f.
Passive solar home

Add Solar
hot water system

1984
23.7 tons

Add Solar
PV system
& Hybrid vehicle

Add Electric
Vehicle & heat

pumbs 2019
2016 NET ZERO —> @

ADD 2N? SOLAR SYSTEM
& 100% ELECTRIC CAR

Calculations of electric use, vehicles, and propane using calculator on www Carbonify com
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PASSIVE SOLAR HOME
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Direct solar gain to mass walls and floors.
Overhangs block out high summer sun.

. Passive Solar
C
Earth Sheltered
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2-Story Sunspace

Mass Walls & Floors

Highly Insulated
Thermal Envelope

WINTER NIGHT
Solar heat stored in mass walls and
floors is reradiated to the spaces.

300,000

This 3,173 sq.ft. home in Lafayette, N.J. achieves 80

percent energy savings over a similar sized conven- 250,000
tional home due to the south facing insulated glazing,
partial earth-sheltering, two-story sunspace, mass 200,008

walls and floors, highly insulated thermal envelope,
and solar hot water system.
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SPECTOR ASSOCIATES
HELIOS ARCHITECTS

ACTIVE SOLAR SYSTEMS A SUSTAINABLE BUILDING SOLUTIONS

19 Fox Hill Road

Lafayette, NJ 07848
973-702-0309
spectorarch@earthlink.net
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Solar Collectors: Loop Venting:

ﬂ Automatic air vent and
Vacuum breaker
v

Sensor

Differential Control:
Triggers pump based on
temperature differential

Tempering Valve:
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The solar domestic
hot water system out
saves 70 percent of

energy compared with
a conventional electric  Solr rainbackTank: _||

50 gallon plastic drum
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SOLAR PHOTOVOLTAIC — GRID TIED SYSTEM




PV+EV=00

Photo-Voltaic solar collectors +
Electric Vehicle = Zero energy use & Zero emissions

Electric charge staius is reporied to your
computer, cell phone, and lablet
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Solar Collactor System
Far Home & Vehicia

240 V. charging atation
Directly charges af loine

NISSAMN LEAF
ZERO EMISSION ELECTRIC VEHICLE

Saves 7,500 Ibs. of Carbon Dioxide each year 100 mile range max.
Compared with average car driven 10,000 miles

ENERGY COSTS

For 80 mile range — charging with solar enerqy = ZERO COST
-- charging at night @ 4 cents / mile = §7.20
Average cost = 2 cents [ mile

Annual cost (10,000 miles / year) = 3 200,




2012 - Add 16 collectors

Total 8.8 KW solar system
producing 9,200 kwh/yr




2010 - 2014 Add 3 wall mounted
Air to Air Heat Pumps

Hogr e sad®NNT




Solar Hot Water
Closed Loop

2013 - Add Heat Pump Water Heater
as backup for solar hot water




2019 - Add Floor Mounted
Heat Pump

Outside Condenser Unit
for each Heat Pump




2019 - Ducted Heat Pump
supplying 3 rooms




Monitoring Electric Use & Solar Production
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Solar Power Generated

e 9 KW
: | | April 2021 | 0
ke ’ | 7KW
|
L B & ] 2 = | 6 KW
e L | | I I ‘1 L || L ] 5 KW
L . a i R B o B B 1 aw
L . i i i 4§ @ o . L
l | b | | | ‘ ‘ l‘ B | | dei| | 2 kKW
I If l u i ‘ “t l
| I B 1 kW
0 i T'I _
| | 1\ ! | | ! i
! { w l'l .d‘ A ‘1 ! & ] i s 3
A i L o] 5 el N 1 " ) 0 kW
14]« I—br 2021 33
24 25 26 27 28 29 30 1
Power used r____' Energy from grid Power generated
O == Grid gen./use (0 == Living Room Heat Pump gen /use (0 ==== Bedroom Heat Pump gen./use
[J == Kitchen Heat Pump gen./use (J="=Ev charger gen./use [ 2==Z sunset PV gen.juse (0 == unset Pv+ gen.juse
(0 == sunrise PV gen.juse O == sunrise PV+ gen.juse (J === Hall Ducted Heat Pump gen.iuse =1Z5 Total Heat Pump Usage gen./use




- Solar Power Generated o
i March 2020 - Feb. 2021 ik
L]
e 4 kW
H KW
|
2 kW
i
H I
I | i! !
N i
|
i i) | i 1 kW
i i i
i i Mgl i
! CLRLIL LTS MLy f i1 I i , —_—
1414 2021 [»
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Power used __ Energy from grid = Power generated
O == Grid gen./use (0 == Living Room Heat Pump gen.iuse (0 ==== Bedroom Heat Pump gen./use
(0 == Kiichen Heat Pump gen.iuse (0 =:=Ev Charger gen./use (J===Zsunset PV gen.iuse
[J == sunrise pv gen.iuse (0 =:=sunrise PV+gen./use [J === Hail Ducted Heat Pump gen.fuse




019- Purchase 10 Solar Panels in
Community Solar System
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NET ZERO ENERGY USE HOME

Off Site
Solar
3.4 KW

4,000
kwhl/yr

Our home produces as much energy
annually as it consumes




Ground Source Water to Air Heat Pumps

HE ATING DURING
- /INTER
_ COOLING DURING
SUMMER

PUMP TO
CIRCULATE
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UNDERGROUND
roops oFprpE = OR BOREHOLES




Ground Source - Commercial
Water to Air Heat P

Child Care Center




2017 & 2020 - Chevy Bolt Electric Vehicles




2023 Electric Veh icle reserved fo
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