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ARRL Book - Power and Energy! 
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May QST- Power and Energy! 



Six Disruptive Technologies in 

Energy/Power
1. Universal P.S. 100-240 VAC = 100-330VDC

2. LED Lighting Everywhere

3. Solar Power now cheaper than Coal and gas

4. Hybrids – 50 kW generator in your driveway

5. EV’s now Better, Faster, Cleaner, Quieter, 

Safer, Cheaper to buy, Cheaper to Operate, 

Cheaper to maintain than average gas car

6. Whole house Battery Backup – Power Wall

• What’s in Common?  HVDC!
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Energy – More than a Hobby!

It can save

MONEY!

www.aprs.org/alternative-energy.html

http://www.aprs.org/
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Emergency Power and Energy! 

Emergency Response depends on Power & Energy!

It’s a whole new world of Power
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WB4APR (APRS)

Field Day* * *     Satellites
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If you want some SERIOUS 

portable power,

Think EV!  
Every hybrid has 50 kW generator

A plug-in EV has from 16 to 85 kWh of Battery Storage!  

And can power a house for a week or a month
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SERIOUS 

Battery power

Leaf 

40 kWh

3 year old off-

lease used is 

only

$9,000

Bolt = 60 batts

Same as 3 Tesla Power walls costing $21,000



Gains 30 mi per 
week

240 Watts for portable operations

Emergency Power – CQ, October 
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Trunk still opens 

normally

Total impact on 

car is 3 pieces of 

plywood
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SERIOUS Generator Power

Plugin Hybrids = 50 kW generator

Plug-in Hybrids have at 

least 50 kW generators.

Can power a house for a 

week or a month Chrysler Pacifica  Minivan

Prius

Same as 1 Tesla Power wall costing $7,000 + Generator!



No more $2,000,000,000 per day for overseas oil

No more foreign dependence,  no more price fluctuation

No more oil,  no more insecurity,  no more oil wars

plugin

Solar and EVs – The Perfect Marriage
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Pacifica Minivan

Prius



It’s a new world of Power

Power 

Systems 

have 

CHANGED!

Switching supply takes up 8% of the space

and only 10% of the mass and works  100-240 VAC

AND 70-330 VDC

9 amp 8 amp 18 amp



Power Distribution@ 330 VDC

Nearly ALL modern switching supplies will run on VDC

Doubles 120 to 230 VAC 

Rectify to 330 VDC for delivery

Eliminate 75% of

Distribution losses

730 mA



Field Example - Golden Packet Event

21 July 

2018

14 Hops

Maine to 

Georgia!

2 Laptops, 50W dual band, 2 HT’s and APRS – 6 Hours

SUCCESS!

26 July 

2014



Example: Power Distribution 

Problem: 6 Hr event from Hill top 3200’ from car



Power Distribution SWER

Emergency Power: Single Wire Earth Return

3200’ system fits in laptop bag
Not approved by NEC



Power Distribution SWER

Emergency Power: Single Wire Earth Return

Double to 230 VAC at source

Rectify to 330 VDC for delivery

Not approved by NEC



Power Distribution SWER

Emergency Power:

Single Wire Earth Return

Not approved by NEC
And 3200’ of #22 = 50 ohms



Power Distribution SWER

Single 

Wire 

Earth 

Return

Not 

approved

by NEC

2 Laptops, 50W dual band, 2 HT’s and APRS – 6 Hours
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Field-Day Emergency Power
• Adding solar panels to junkyard prius(s)

About 500W of 

Field Day solar power



Typical Backup solutions 

Generators & Batteries

To provide less than $1 of electricity 

8 hours of 1.2kW house load

Once a year!
www.aprs.org/alternative-energy.html

http://www.aprs.org/
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Every Hybrid has at least a 50 kW generator!

Suitable for about 10kW of continuous field power

10 kW outlet for 220vDC

And 1 kW outlet for AC

Same 5kWh/gal as a good Honda generator

(because it only runs when needed)

Over 60 Hybrids in 2014!
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Needs HV or 12v DC inverter

Whole House Prius Backup – 3 kW of 240 VAC

Same 5kWh/gal as a good Honda generator

(because it only runs when needed)

Or  2 kW peak and 

800W continuous

Connect to 

220V battery
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Every Hybrid and EV has a KW+ at 12 volts

Suitable for about 10kW of continuous field power

260-420 VDC input

12v @ 135 Amps out

2000w from 12v system
VOLT has 2 kW!



220/330 VDC distribution

Greater distances 

At half the current

At twice the power

#18 zip cord (5A) = 1100 watts easily

50 kW peak (10 kW average)

Safe, cheap connectors

(Modified to prevent incorrect use.)
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60A alternators only provide  

30A at idle (400W average)…”

Can’t do Whole House
Any 12v car can do this

But only with the motor ALWAYS running.

Only Hybrids with auto-motor start/stop can do it continuously.

Gas Cars cannot provide long term House Power
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EVs can power homes during blackouts

Power out? 

Power your 

house

From your 

Car!

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

EV’s don’t wait

in gas lines
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EVs can power homes during blackouts

Power out at your 

house?

Go across the 

street!

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

All the gas stations 

have no power and 

cannot pump gas?

EV’s don’t wait

in gas lines



EV’s are now better, cleaner, faster, 

quieter, safer,  cheaper to buy, 

cheaper to operate and cheaper to

maintain than the v gas car

•Refuel at home

•Independence fm oil

•No emissions

•0-60 in 2.3s

•Cost less to buy

•1/3rd cost of gas

•1/10 maintenance

average
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My Energy re-awakening 2007
Getting an EV by salvaging junkyard Priuses
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Most of what we think 

we know about EV’s 

is likely wrong and 

Outdated

 Cost too much!
 Runs on coal from Power Plant (Carbon)

 Range too short

 Useless in power outage

 Planet Impact worse than a Hummer

 No Infrastructure

 Not enough chargers

 Takes too long to charge

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

Most of us, 
Greybeards too,
drive gas cars with  
gas-tank thinking
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95% Energy Driving locally

http://aprs.org/EV-charging-everywhere.html
Bob Bruninga, PE

IEEE Transportation Committee

With Solar or utility-wind, EV driving is 100% renewable



EV charging at ARRL HQ

36



Solar at ARRL HQ

• Currently spend $8,000 / mo on electricity

• That’s $1,000,000 in ten years.

Invest half of that now and have ARRL HQ electricity forever and an extra $100k per year 

for other projects

37
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Over 62 

EV’s now 

on Market!
(in just 8 years!)

500 by 2025!

Half cost less than the 

average gas car! ($35k)

Half now have ranges 

over 350 miles

Used from $6k to $12k

Download latest from 

EVADC.ORG
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50% have ranges > 350 miles!
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50% cost less than the average $35k gas car
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The avg new car stays on the roads for 

about 18 years before being scrapped.

• A new gas car today will be belching Noxious fumes through 2035

• What will a gas car bought today be worth in 5 years for resale?

at least checkout EVs to meet your driving need



Battery

Evs
(25 in 2020)

40% cost less 

than the average 

Gas car

42
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32 Plugin 

Hybrid EV’s 
(38% cost less than avg gas car!)

Ford, BMW, VW

Mercedes, Ford, GM

Say, all their cars will 

be electric in 6-8 years
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EV Pickups are Here! (2020)

Rivian -2020

WorkHorse

Via Motors

Ford - 2021

Chevy- 2021

Tesla - 2021

Better Torque, Field Electrical Power
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EV engines have Only ONE moving part!

• Electricity about 1/3rd cost of gas

• Maintenance 10% of a gas car
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A Battery is not a TANK!

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

Gas cars drive-to-empty, then fill-to-full at Public Stations

EV’s charge daily at home and/or at work while parked

And are FULLL every morning

The Complete Paradigm Shift:
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Oh the 

Horror!

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

Reality with EV’s isPeople see this

And think $40

$1 a day

Our Legacy 

experience

20¢/hr

($10 for Tesla 250mi)
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Every EV can charge 

from any 120v outlet

Charging stations for 

every EV is not 

sustainable at-work:

$8000 installed

Every EV comes with a 120v charge cord

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

Exist or $15 each
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Charge at Home (and at work)

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

Public Charging is like looking for $10 gas!

1% of the need

85% of all charging is at home on 

standard 120v outlets
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Charging While Parked (21 hrs/day)

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee
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Public Charging – only a security blanket

Buying an EV with the idea of public charging, means
not understanding EV’s and maybe buying the wrong car!

Only Provides comfort & security

…  like a spare gas can

85% of all charging is at home

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=kt6l6e2pD2fU-M&tbnid=htTjf9r9ASW_cM:&ved=0CAUQjRw&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AElectric_vehicle_charging_station_in_St._Pankraz%2C_Upper_Austria.jpg&ei=a45OU7_WBafKsATkxYHAAg&bvm=bv.64764171,d.dmQ&psig=AFQjCNGA5QwfjU0iMjvvTqtOiWYikbeIEQ&ust=1397743553438228
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Every Outdoor Outlet should 

consider a Charging Sign

http://aprs.org/EV-charging-signs.html
Bob Bruninga, PE

IEEE Transportation Committee
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Charging Load at  120v:

http://aprs.org/payin-to-plugin.html
Bob Bruninga, PE

IEEE Transportation Committee

1 Coffee Pot  =  Level 1 EV charging

Pay $20/mo

For 20mi commute
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Plug-in at work (double range, quadruple area)

Charge at home only = 16 mi range (chevy Volt)

Charge L1 at work/home = 64 mi range
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Going Renewable Energy is Easy!
My family went     from 3000 gal/year down to 300 gal/year

Help the Environment

And save 50% money!

$8/mo

$500/

mo
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Go renewables!

AND Save Money too!

Help the Environment

And save money!

Our old house Energy Costs: BEFORE:

Heating Oil (1000 gal/yr)                  $3000/yr

Electricity (10,000 kWh/yr)              $1000/yr

Incandescent Lights $  500/yr

Gasoline (15,000 mi/yr 30 mpg)       $1500/yr

Total Annual Energy cost                 $6000/yr

AFTER: Heatpump, Solar, LEDs & EV       $  300/yr?
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My Solar re-awakening 2010
3rd Saturday in August 2010 a revelation! 

(when I looked afresh at Grid-Tie Solar)
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I was so wrong!

• My concept of solar always included batteries:

Battery 

Storage
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Grid-tie Revolutionized Solar

• No Batteries!

Every Watt Produced is valued at full Retail Rates!

ZERO MAINENANCE and storage costs FOR LIFE!

Grid-Tie
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2013

Solar Cost! Equaled Utility in 2010

Half  the Utility in 2013

2009

2015 (3 cents)

Now Cheaper than wholesale coal!

Cheaper than Coal in 2016!
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Falling Prices 10-to-1

Array Cost

$15,000 2007

$ 9,000 2010

$ 6,000 2012

$ 3,000 2013

$ 2,000 2014

$ 1,500 2015

Panel

200 W

220 W

250 W

(300W)

A 3 kW array

$5/watt down to 50c/watt* for panels in only 10 years

*Contractor cost tho is still about $2.75/w
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What is Grid-tie Solar?

As simple as a 20A breaker - L1, L2, N & Ground

NET
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Off-Grid costs 3 times as much

#1 problem:  Cannot save the DOUBLE summer power for Winter

un-economical

If grid also available



Future Value of Home Battery
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4¢

1¢
-1¢
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Grid Solar Power  =  Emergency Power

• COMPLETELY DIVORCE any thoughts of “emergency 

power” from Economical power.

• Solar power (grid-tie) is for ECONOMICAL POWER!

• Emergency power has completely different optimal 

solutions.  (Short term and Armageddon)

65

$400
$10,000
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Grid Solar Power  IS Economical Power 99.95%

• Grid Tie Solar is not “emergency power”

• For emergency power do what you do now (4 hrs/yr!)
– Candles, 

– Generator, 

– Plug into your Hybrid car or EV

– A few batteries and $100 inverter, etc

• Emergency power has completely different optimal 

solutions.  (Short term and Armageddon)

66

$400
$10,000

Value = 60 cents
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Grid Solar Power  IS Economical Power

• Grid Tie Solar can now include “emergency power”

• Some Grid Inverters come with direct secure power 

when the grid is down (and sun is up).

67

Even when 

overcast, 

a 5 kW array 

can produce 

500W

1500W w/o grid
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Power your house from your EV

for a week in power outage

Leaf-to Home: 

6 KVA – 24 kWh battery
Prius-to-Home (50 kW gen)

* Currently in Japan only
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Power your house from any EV or Hybrid

• Your EV, or Plugin-Hybrid is now Emergency Power!

69

A larger 1000W inverter clipped 

to the battery can power all the 

lights and the refrigerator too!

Just a cigarette lighter 120v 

inverter can power at least 

20 LED bulbs in your house.
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But all modern equip can run on  330 VDC

Nearly ALL modern switching supplies will run on VDC

Doubles 120 to 230 VAC 

Rectify to 330 VDC for delivery

Eliminate 75% of

Distribution losses

730 mA
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Standard Grid-tie Solar (Series)

500/600V Series to minimize wire loss (7A =4 kW w #14 wire)
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DIY backup Solar Power
Emergency Switch to 300 v to power Universal Powered Systems
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DIY backup Solar Power
Emergency Switch to 300 v to power Universal Powered Systems

Simple A/C Disconnect

60 amps

600v

Only $6
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DIY backup Solar Power
Emergency Switch to 300 v to power Universal Powered Systems

TV, Stereo

PC, internet, laptop

Chargers:  Cell

Ham Radio (Switching 

PS)

Lights (incandescent-

series)

Anything with SW/PS

Well pump

Furnace Blower

Appliances

Heaters

A/C

Everything you NEED
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#1 DIY backup Power Need

We NEED a  200-500 VDC input – 60 Hz Inverter!

Prius Plug-out-kit: 

2, 3 & 5 KVA

50 kW generator Hybrid!

200-300VDC Series solar
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Grid-down Solar Power

We NEED a  200-500 VDC input – 60 Hz Inverter!

Leaf-to Home: 

6 KVA – 24 kWh battery
Prius-to-Home (50 kW gen)

But only in Japan!
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Solar Backup Power Ideas

• Even cloudy days = 10% of array power

• Minimum overnight power: Refrigerator & Lights

• 16 Hrs x 250W =  4 kWh

• Four Deep-cycle Car Batteries

$150

$400

And LED bulbs



But BEWARE of Solar RFI!
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Especially OPTIMIZERS!

By Solar Edge! ARGH!

K1KP’s 

QST article



BEWARE of Solar RFI!
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Every 14 kHz



80Dead WRONG!   It’s a Noise-Squelch Dummy



“Optimizers” -Very Difficult to 

Control!
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Especially OPTIMIZERS!

By Solar Edge! ARGH!



Talk to your neighbor!... NOW

82

If you wait till you hear it, Its too late!

You’ve lost HF hobby (Daytime) forever
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7,000,000,000 people sharing the Air and Water

The Clock is ticking

Bob Bruninga,  WB4APR               http://aprs.org/AFM-environment.html

All the Air on Earth

All the Water on Earth

All the fresh water on Earth

And every cubic foot of air 

has passed through a 

combustion engine at least 

once in the last 200 years



1 House, 

1 Year

4 Tons  of 

Coal

Yes, we have 100 years of coal, but there won’t be anything left of WV!

Nor clean air to breathe!

Big 

Picture!



Mining for 
Energy
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Mining for 

Energy

Lithium 

CoalOil
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US Energy Flow

All that oil and heat & emissions 

just to do this much travel
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Oil - Biggest Polluter is Easiest to 

Eliminate!
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Good news! We all face major Decision points in our lives.

Every 2 years (avg) we face a major Energy Decision….

Every 20 years, a new roof

Every 15 years, a new HVAC system

Every 12 years, a new job, a move, retirement

Every   9 years, a new water heater

Every   6 years, a new car

Every   5 years, a new lawnmower

Every   1 year,  Energy choice from Utility

Having a prepared mind is essential 

A clean energy investment is better in the 

long run and cheaper too!
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Every 2 years you face a major Energy Decision….

A prepared mind is essential 

A clean energy investment is better in the 

long run and cheaper too!
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Electric/Solar Transportation Forever!

12 Panels can fully

charge Average 

American 40 miles 

daily Forever!

40 mi/day average

commuter Forever!

3 kW

$2000



91

1st Sign up for Wind!

Sign up via your Utility that offers “choice”
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2nd LED Lighting:  Save 9 to 1 Energy!

(breakeven in 2 weeks!)

Only 3 in 4 households do it!
Yet BGE reports 20% load reduction since 2008!

Across USA, Coal burning is down more than 20%

Cost under $2

Save $60 over the 

life of the bulb!

House with 50 

bulbs saves $2500

Now LEDs
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3rd Go electric on all small engines!

Gas mowers are TEN times more polluting* than a CAR.

Buy one Electric mower for $200 more and reduce toxic 

emissions as much as spending $10,000 more on an EV

* Toxicity, carcinogens, etc (not carbon)I Love it!

$550

6 lb 

battery
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4th The easiest step –

Buy a Plugin
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5th The easiest step - Heatpmp
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Easy Heatpumps

• Window Units

• Portable Units

• Mini-Split units

• Hot Water Units
Easy DIY - No Ductwork!

And is best of zone heating and cooling!
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Ductless Heatpumps 

Anywhere!
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Never Buy or Replace an AC unit Again!

When that time comes, buy a bi-directional Heatpump!

It only costs about 10% more but..

It Cools!

It Dehumidifies

It Heats!  (with 1/3rd the cost of Electricity, 1/2 the cost of Oil/Propane)



You can even buy Solar HVAC

99
Or make your own from a new variable speed HVAC
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Finish this Sentence:

• There is nothing certain in life except

Death and ….

Taxes …

and Utilities!

But you can do something about these!
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Finish this Sentence:

• There is nothing certain in life except

Death and ….

Taxes …

and Utilities!

But you can do something about these!

Eliminate 

100% to 

Zero!

Save 

30%

Lets talk Solar!
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Direction - not important 

with Grid-Tie

Amazing, even due East, you still get 85% effectiveness!
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Direction - less important, 

More Roof is!

Amazing!  Increase power by 60% to 100% on other side!
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Tilt angle chosen was 25 deg instead of 35 deg to 

reduce visibiity (<1% loss)

Any angle from 20º to 50° is within 1% of annual total

Tilt Angle not important* with Grid-tie

(*Tilt is absolutely essential for winter with off-grid)
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One of the Biggest problems for 

Solar is Shade

And easiest to fix

Solar panels can also provide a bit of shade to the roof
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A chain saw fixes a lot!

• A 6 kW array reduces carbon

as much as 200 trees (2 acres)

• So give up one if you have to, and…

• Plant a new one just where you want it 

• In 20 years it might be over 30’ tall!



Clean Energy,

SOLAR

Carbon 

Equivalence!

Each Panel = 8 Trees.

Our system = 312 trees!

= (3 acres of trees)

Big 

Picture!



Shade on a cell takes out whole 

section (1/3rd) of panel

108

Same effect on both String arrays AND Microinverters!
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• Federal gives 30% tax credit.  No limit

• State Grants (was $5000 in 2011, $1000 by 2013)

• County Real Estate Tax credit (was $2500)

• Total Gov’t Tax Credits were ~ 40% of investment!

Compare 1% ROI from banks

Compare zip-squat-zero ROI from utility!

10% or more annual Return on 

Investment for Life!
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When did you hear about solar?

• In 2010, when solar city showed it was cheaper 

than the utility In Maryland?        (9 years ago)

• What did you do about it?

• At $100/mo electric bill, you have thrown away 

$11,000 to the utility

• And missed over $3300 in Tax credit

• And missed over $2000 in local tax benefits

• Your cost for doing nothing? Nearly $15,000
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The Value of $12,000 Savings?

In bank @ 1%

Pay $1200/yr for electricity forever* Buy 6 kW solar $16k equity

Get back $4000 immediately on taxes

Get back $600/yr in SRECs (5 yrs)

Get $1200 free electricity/year

Get $1000 from state?  County?  City?

$       0 Equity left 

$ 1200 Earned interest

Own nothing

Continue $1200/yr utility for life

$       0 after 1 more year   11 yrs

$12,000 System Value

$  5,000 Tax refund

$  3,000 SREC’s

$20,000 Equity

Avoided $12,000 in electric bills

You own your own Energy system

Net value $32,000*

NO utilities for life!
* Apples and Oranges

your mileage may vary

10 yrs

For Someone with a $100/mo elec bill ($1200/yr)

(OPM)

$3,000

10 yrs
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The Value of $12,000 Savings?

In bank @ 1%

Pay $1200/yr for electricity forever* Buy 6 kW solar $16k equity

Get back $4000 immediately on taxes

Get back $600/yr in SRECs (5 yrs)

Get $1200 free electricity/year

Get $1000 from state?  County?  City?

$       0 Equity left 

Own nothing

Continue owing $1200/yr utility 

for life

$12,000 System Value

$  5,000 Tax refund

$  3,000 SREC’s

$20,000 Equity

Avoided $12,000 in electric bills

You own your own Energy system

Net value $32,000*

NO utilities for life!
* Apples and Oranges

your mileage may vary

11 yrs

For Someone with a $100/mo elec bill ($1200/yr)

(OPM)

$3,000

10 yrs
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Remember:

• There is nothing certain in life except

Death and ….

Taxes …

and Utilities!

But you can do something about these!

Eliminate 

100% to 

Zero!

Save 

30%

And 10% return for life!
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8% - 10%
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Buy or lease Solar?

Personal Decision based on your situation

•Do nothing – Pay utility/month Forever   (FOSSILS)

•Lease – Pay ~ 15% less for 20 years     ( clean )

•Buy via Loan – about 25% less? 

•Buy – From savings – about 50% less?

•Get Three estimates (don’t trust me!)

}You Own!
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Waiting for Higher Solar Efficiency 

is a Fools Errand

High efficiency prices 

ONLY go up since the 

space industry will pay 

anything for each 

additional 1 percent.

Home panel prices 

only go down since 

homeowners will not 

buy anything but the 

cheapest

2 times 

better

Cost 

1000x 

more
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Just in 2008 they were saying the grid cannot handle 

more than 2% solar/wind

Rapid Change is happening all around you!

* Facts are correct, dates are from memory…

2013 Hawaii hit 40% on a weekend, Germany hit 60%, 

2014 Netherlands and Spain hit 100% for a day

2015 many countries hit days of 100% solar wind 

2015 In one year China installed more wind than USA to-date

2016 Saudi Arabia began largest solar, cheaper than coal

2017 Oil rich Texas hit 100% wind/solar for a day

2017 Denmark was 63% solar & wind for the whole year!

2018 Germany

Now 100% is common!
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The Great Ham DIY Solar Paradox!

Solar is a Fantastic Investment for the Ham (grid Tie)

But, Solar Grid Tie is impossible DIY:

•Building & Electrical permits, Utility Inspections

DIY Solution:

Contract a small system  

Get Net Meter - $2.50/W

Add your panels - $0.30/W

& plugin GT inverters - $0.30/W
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Another DIY Tip:

– Double your GT Inverter Power!

•Double panels at 90 degrees

•Parallel to same inverter

•Inverter rating remains the same

•BUT FOR TWICE AS LONG
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Burning Fossils for Heat!?

Solar Power for Electricity Electric Vehicle Support

We include EV’s 

because about half of 

our easily-fixed energy 

is spent driving

At AFM we currently burn Propane for heat

Big 

Picture!

Heating

Electric
Driving

Lighting
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Heating Costs – Oil,

Propane…

Actually our biggest 

Energy cost is our 

Propane heating.

Switching to 

Heatpump can save 

60% of our energy 

costs!



122

Switching from 

Propane to  

Heatpump (electric)

Our heating costs went 

down 60% AND being 

electric, we replace that 

with solar free heating 

for decades!
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Never Buy another Air Conditioner Again

When the old AC dies GET A HEATPUMP to replace it.!

A Heatpump is same as AC unit but with a reversing valve.

Only adds 10-20% cost but can replace 80% of fossil Heat

When the old furnace dies, GET A HEATPUMP

Heatpumps save 2 or 3-to-1 on Energy costs

AND they can run on 100% fossil free energy!

Window units, Split units, Duct units, etc



124

Easy Heatpumps
• Window Units

• Portable Units

• Mini-Split units

• Hot Water Units
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Ductless Heatpumps 

Anywhere!
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Solar PV now BETTER than Thermal hot water…    !

100% hot water not used EVERYDAY

…     Excess solar every day is lost
100% of solar energy = full retail value

Independent of how you use it!

Dead,dead,dead
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So, choose forward with clean Energy

Bob Bruninga,  WB4APR

Annapolis, MD 21401

http://www.aprs.org/AFM-environment.html

410-293-6417

http://www.aprs.org/AFM-environment.html
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Summary

• Pre-think your next personal energy decision.

• If you have sun, solar is best investment ever…

• Everyone* can sign up for WIND power!

• Water heater dies – get a heatpump one

• Heating dies – get a heat pump (and solar)

• AC dies – Get a heatpump

• Car ages – get an EV for commuting

• Put charging signs on outdoor outlets

• Power them for life with Solar! $$$

You can do something

Its cheaper and cleaner!
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Every 2 years you face a major Energy Decision….

A prepared mind is essential 

A clean energy investment is better in the 

long run and cheaper too!



BEWARE of Solar RFI!
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Every 14 kHz
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Backup slides follow
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WB4APR

Who’s Talking * * *
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OUR  PRESENT  LIFESTYLE

IS NOT SUSTAINABLE!

Or part 

of the 

Solution?

Are we 

part of 

the 

problem?
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When is the Payback ???

When is the Breakeven ???

Paying for at-home Garbage Pickup -

was from Day ONE !

Big 

Picture!
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When is the Payback ???

When is the Breakeven ???

Paying for Sewage Plants –

was from Day ONE !

Big 

Picture!
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When is the Payback ???

When is the Breakeven ???

Investing in Solar Power - is from Day ONE !

Because that’s when we Stop Beating Mother 

Nature and stealing from our kids future.

Big 

Picture!
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Who, What, 

When, Why, How

Homeowners can do the most
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Power Distribution 330 VDC

Nearly ALL modern switching supplies will run on VDC

Kenwood 115 VAC only supply

Actually has internal jumper

Eliminate 75% of

Distribution losses
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What is fair in Net Metering?
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Already electricity is cheaper during day than night! 

In California.

The Duck’s Back

Rapid Change is happening all around you!

And that means Charging-at-work!
And Massive opportunity for demand Response
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Solar Grid-tie Inverter Types

• String Inverter – simple, efficient, one big box on the 
wall in the basement/utility room.  *RF quiet. easy to 
replace maintain. Cheapest – less profit for installer.

My three inverters or AFM’s one
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Solar Grid-tie Inverter Types

• Micro Inverters – On every panel. 

– Made sense when panels were $1200 and M.I. was $250.  

– But now panels are $120!  

– Dozens of elex modules on roof (-10F to +160F extremes)

– Costly to repair/replace!  

– Some brands might Generate RF hash on nearby radios?

• Optimizers – Cheaper but all the same disadvantages and 
definitely known to be RF noisy.
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4th Learn to Drive Efficiently

• Double your range -IN ANY CAR

So why do we get better 

MPG on the highway?25 MPG

15 MPG

Duh, it’s the brakes!

They burn up energy as heat.

Or in a hybrid or an EV, 90% of braking energy is saved

40 MPG

Coast to the next light and save all that energy!!!



No more $2,000,000,000 per day for overseas oil

No more foreign dependence,  no more price fluctuation

No more oil,  no more insecurity,  no more oil wars

plugin

Solar and EVs – The Perfect Marriage



Over 45 EV’s now on Market!
(in just 8 years!)

And now 500 committed to in the next 6 yars

Volvo ALL models will be electrified by 2019

GM 10 EV models in China by 2020 (2 years from now)

Mercedes Benz Electric versions of ALL Models by 2022 (4 years)

Ford More than half will be Electric by 2022 (including F150)

Nissan Group 12 new EV’s by 2022

Hyundai 12 new EVs by 2022

BMW 25 Electric models by 2025 (7 years from now)

VW Group 80 EV models by 2025, 16 new plants 3 million/year



All car purchasers today should at least checkout the potential of an EV to meet their driving 

need

• There is an EV or PHEV replacement for every car model on the market.

• That cost less than the average gas car ($35k) avg new or under $10k used,

• That have any range from 100 to 600 miles  (EV, PHEV)

• Go faster, but with less cost to operate and maintain

We cannot keep doing this!



Power Distribution SWER

Emergency Power:  Use Single 

Wire Earth Return

Not approved by NEC



Power Distribution SWER

Single 

Wire 

Earth 

Return

Not 

approved

by NEC

(when grid 

connected)

Double to 230 VAC at source

Rectify to 330 VDC for delivery


