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N\ NOTICE
This report was prepared a3 an.accbunt of. work sponsored by the
United States Government. Neither the United States nor the United
States Department of Energy, nor any of their smployees, makes any
warranty, express or implied, or assumes any legal liability or
res:;onstbllitv for the accuracy, completeness, or usefuiness of any
information, apparatus, product, or process disclosad, or represents
that its use would not infringe prh(nely owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, mark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency theraof. The views and
opinlons of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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PART A ’

New York Tech Energy Hot Line

QUESTION AND ANSWER FILE

Part A first presents a complete list of "major categories"
and "key words" which structure the Hot Line card system.

A complete replica is then provided of all information -
appearing on the 442 Quiestion and Answer cards. In this section, '
each.page is headed by an italicized "major categqry" under ° -
which specific Hot Line questions are subsumed. ‘For-each question,
five pieces of information may be provided:

1. the "key words'" which summarizes the content of the
question, is presented,

2. the question is posed,
. 3. the answer is provided,

4. citations to documenting sources .are made, and
5. code number references to pertinent pamphlets and/
or specidl information packets appear, where relevant.
- , (Keys to code numbers can be found in Parts B and C.)
1 ‘ . .

-
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Organization of Hot Line Card System i
LY S
ENERGY CONSERVATION jf‘ INSULATION
A/C To Dehumidify . j%%% What Is Insulation o
Air Conditioners -~ Energy Effliciency Aerolite Foam - Specifications
Ratio Basement - First Floor

Air Conditioning - Thermostats & . Costs
‘A/C Thermostat Raising Savings -
Personal .
Appliance Efficiency Improvements
Requirements
Caulking and Weatherstripping Savings
Caulking - Where
" Cutting Electricity Costs
Damp Walls - Solution
EER Ratings & Costs
Electric Meter Reading
Financing
Fluorescent Lights - On - Off
Fluorescdents vs. Incandescents
Furnace Servicing Savings
Heat Loss - Typical
- Heat Pumps
Heating System - Routine Serv1c1ng
Home Energy Savings
Lights - Leave On, or Off & On
(Power Surge) ‘
Returnable Containers
Roofs - Color
Storm Windows & Doors"

Storm Windows - Plastic
Thermostats - Temperature Set Back
Savings, Clock Thermostats
+3 Way Bulbs )

Timing, Thermostats

\_ Window Effectiveness, Types

Basement Walls :

Batt - Blankets % Glass Fiber, Rock,
Mineral Wools, Characteristics

Borden's Insulspray

Cellin - Céllulose

Cellulose Characteristics

Celsius Foam

Choosing Materials 2

Crawl Space

Ducts

Fumes =- Toxic

Glass Fiber - Rock Wool Loose F111

Hot Water Pipes

Hot Water Tank

Polyurethane & Styrene (Styrofoam)
Rigid Board ‘

R-Factor (Thermal Resistance)

R-Values - All Types 9

Rapco Foam - Specifications

Specifications (Flammablllty) -
What Do They Mean?

Tri-Polymer Foam

Urea (Formaldehyde) Foam

Wall Adjacent To Garage

Wall - Best Type

Walls - Cost Savings )

Walls - How To Determine If There Is
Any Insulation

Wall - Moisture Problems

Walls - Should I Insulate

Vapor Barrier ~'Definition & Placement

“
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HEATING VENTILATING & AIR CONDITION{Zj»(HVAC) \\Vﬂ APPLIANCES N
Air Con#itioning - Central —~ Maintain- Electric Blankets .
, ing Efficiency - ' - ' "Igstant On" T. V. - i~
- Air Conditioners Room-EER Ratings & Microwave Ovens ; v
Buying One — - Microwave Ovens -- Efficiency
Attic Fans - Size . ) a Microwave Ovens -- How They Work
Automatic Dampers , . | _ Small Appliances vs. A Range -
- Furnace Size : < . : ‘Small Appliances -- Costs
Heatpipe - Residential '
Heating System Efficiency ~ Gas Furnace
Heating System Efficiency - 0il Furnace
Heating Systems - Coal Furnace ° . ENERGY MANAGEMENT S
Maintenance ’
"Heating System - Electric Furnace Assigning Responsibilities
v . Maintenance ' " Building Survey
Heating System - Forced Hot Air‘-'f LProgram Implementation
Maintenance . .« Program Monitoring
Heating. System :/Gas Furnace - Saving§ Possible
Maintenance ‘ Energy Use
Heating System - Hot Water Maintenance- _ .S
Heating System:- 0il Burner Maintenance '
"Heatin stem - Steam, Maintenanqe . SOLAR:
Home Heatimg- Fuels - Types Of 0il:
Home Heating Systems - System . Absorbed Heat, Uses (Low-Grade Heat)
~ Efficiency : - Absorber -- Selectively Blackened -
Hot Water - Energy Consumption ‘Surface S
.Hot Water Heater - Location Efficiency Air Vs. Liquid-Pros vs. Cons
Hot Water - Heater Maintenance * Appearance, Interior
Hot Water Heater ~ Size Determination ° Backup Systems, The Best
Hot Water Heater - Temperature Collector (Angle, Orientation)
01l Burner - Efficiency Level. Collector Angle-Space Heating & Cooling
0il Burners - Pressure Type ~ Collector Angle-Space Heating Only
(Gun Burner) Collector Area Needed - .
01l Burner - Servicing Savings . Collector-- Concentrating vs. Flat Plate
0il Burner - Testing Measurements . . Collector - Definition : -
0il Burner - Testing - Who Does It Collector - Efficiency @




- SOLAR (continued)

Collector - Flat Plate (Operation)
"€ollector Fluid - Freezing
, Collector Location
. Collector - Mirrors or Lenses, Use Of
Collector - Orientation (Position)
Collector .- Principal Components
Collector - Quality Determination
Collectors & Shade
Collectors and Snow
Collector, Sun Tracking
Collector Temperatures
Collectorg - Typee & Qualities of
Material :
Commercial Building Uses
Components -- Major‘Heating
Considering Solar - What To Look For
Cooling
Cost vs. ConVentional
Tosts -~ How Much For Home Heating
Design Considerations
Difficulties -- Operations
Economics
Engineers, Contact
Equipment - Application Economics -
Equipment Existing Building Installation
Grants or Loans
Heat Pump
Heat Storage
History of Development
Home Appreciation P
Home Heating Requirements --
. Percentage Of,
. Hot Wpter Sizing -- Rule of Thumb
How Théy Work
Humidifier
Installation and Maintenance e
Who Handles?
Purchasing~(Buying) .
Space -- Extra
Space Requirements

2

Alv

Structure Size Liuits .

Swimming Pools - '

Swimming Pool Heating

Swimming Pool System ~ Separate Type
Useable Sunlight - Determining
Weather Data Needed
Who Designs Them

ALTERNATE ENERGY SOURCES

Animal Waste Conversion
Compressed - Air Storage
Energy Recovery - Animal Wastes - ™ /
Flywheels

Fuel Cell

" Geothermal - Definition Of

Geothermal - Electricity From

. Geothermal - Forms & Importance Of

Geothermal - Future Of .
Geothermal - Pollution Problem From .
Geothermél - Pptential .Of

Geothermal - Research

Geothermal - Resources Of

Geotherhal - Where Found -

Hydrogen Economy

Magnetohydrodynamics (MHD)

Pump Storage

Synthetic Fuels - From Coal
Vd

WIND POWER o4
Electricity -~ Storage
Environmental Impact
. Magnitude - Potential
Other Uses b
N\
- ®
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. . WIND POWER (continued) - v ,
Rated Speed . L ] Natural Gas - Producers ,
Research » : Natural Gas Production Decline Reasons
Site Determindtion Natural Gas Reserves, U. S. :* R
Too- Mueh Wind - Natural Gas Reserves, 1973, World
Windmill ~ Dutch Type ' * Natural Gas Supplies, U. S. 1975
Wind Mill -~ Multivane Type Natural Gas - Who Controls It?
Wind Mill-~- Thin Bladed Propeller Type Pilot Lights - Consumption
’ . : ' Shut-In Well
NUCLEAR ‘
. : CRUDE OIL
Explode Atom Bomb , 4
Nuclear Accident Insurance (Price - .Crude 0il, Alaskan
zAnderson Act) Crude 0il Consumption, Middle Coast tates
Nuclear Power - Cost vs. Conwentional . Crude 0il Exports .
Nuclear Status Outside U. S. . Crude 0il Imports, Dollar Costs
Nuclear Waste Products : "Crude 0il Imports, OPEC Percentage
Nuclear Waste Reproceésing . Crude 0il Production vs. Consumption -
Number of Reactors - U. S. . World : '
Radiation -~ Released ~ Air . 7 - ' Crude 0il, Reserves -~ U. S/ & World
Rasmussen Report . o i :
U. ‘S, Uranium Reserves , \ !
. Uranium Conversion :
. ’ COAL
AN
&y Co4l -~ Future Supply "
NATURAL GAS o Coal -~ Recoverable Reserves -~ U, S, &
) L : : World ' o
Mcf -~ Thousand Cubic Feet . Coal Resources - U. S.
Natural Gas - Definition ’ Coal Usage
Natural Gas - How It Works ~
» Natural Gas Imports -
Natural Gas Location .
“Natural Gas - Pipelines ' »
‘ - - AN
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ENERGY STATISTICS ‘ ‘.TRANSPORTATION(
_ Domestit Energy Consumption/Economlc : Alr Conditioning and Miles Per Gallon
1 Sector® ! : Auto Air Conditioning
T Domestic Energy Consumption Per Capita Auto Consumption (%) :
By Source. Braking & Miles Per Gallon .
Domestic Tnergy Production In The U. S.,' City Buses - MPG ' !
" Total - Electric Autos
Electricity Ceneration by Source - 1976 EPA City’'Mileage Test .
Electricity, Power Plant Cost Comparisons = EPA - Highway
Energy Consumption' of Concorde vs. Other . Gas Treatments & MPG’
~ Alrcrafes Gasoline Cost Per Car (Rule of Thumb)
Energy Copsumption Patterns - U. S. . Idling vs. Restdrting
Energy Consumption, Residential %'s Increasing MPG's
: Energy Consumption, U. S. - 1974 Figures L. I. R. R, :
Energy Consumption, World: » Mileage - Factors Influenclng
EnergynProduction; U. S, ~ Fossil Fuels Mileage ~ Speed v » .
Imports, Petroleum (U. S.) Mileage -~ Tires. ‘
Industrial Consumers, Top 5 Industries Miléage ~ Tuneups
. _ Naval Fuel Reserves For .Commerical Use " Mileage ~ Acceleradtion
Number of Wells Drilled . ~ Miles & Gallons Consumed//
Percentage of Energy Consumption In U. S.” Miles Per Gallon Ratjfigs Requhtgsentg
By Fuel Type : Motor Oils & Miles Per Gallon
. Petroleum Product Consumption % Octane & Miles Pey Gallon
Price Comparisons of Crude 0il, Motor .- Radial Tires & Mfles Per Gallon
Gasoline, Natural Gas & 0il .. = Subways - Efficiency
0CS -~ Atlantic Product%on Capacity - ."' ~" Tuneup & Miles Per Gallon //
.Crude 01l S L Vacuum Gauge .
0CS - Atlantic ~ Crude 0il Reserves Wheel Alignmeht & Miles Per Gallon
0CS - Atlantic, Natural Gas Productlon . ‘;
Capacity 7% -
0CS — Atlantic - Natural Gas Reserves T
Refinery - Capaclty, U. S. g L:nf.

Refineries -~ Location - U, S.
Refineries ~ Products Produced - U. S.
Reserves vs. Resodrces

Shale 0il Reserves -~ U. S.
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ENERGY POLICY . - ’ ' . GLOSSARY
Crude Oil Storage For Embargo ’ /fAbabrber, Or Absorber Piate
" Contingency ) ' - Abgorptance
Embargo Contingency Plans (Rationing) - Active Solar System.

Alternating Current (AC)
Ambient Temperature
> ‘American Gas Association (A. G A. )

. ENVIRONMENT American Petroleum Institute (A.P.I: )
: " Ampere ,
Clean Fuels From Coal Production , Anthracite
"Clean Fuel From Coal - , Barrels - Gallons_ '(U. S )
Ocean 0il Pollution . Bage Load
Pollution Control - Coal Burning - Base Load Station
Pollution Reduction -~ Home Heating Bioconversion‘f
Recycling - Aluminum - Steel ! Bituminous Coal
Refillable.vs. Non-refillable " Blended Fuel: 0il
o~ Containers , Breeder Ratio
Solid Waste Energy Recovery Techniques British Thermal Unit (Btu)
Underground Cable. - Advantages . Bunker "C" Fuel 0il Or #6°
Underground Cables - Disadvantages " Bureau of Mines
Underground Cables - Cost & Installation C Value (Heat Flow Measurement)
Underground Cables ~ Costs vs. Overhead Catalytic Cracking
~ Lines . * Chain Reaction
Underground Cable - Andustry's Goal ' Chemical Energy
.Underground Cable Insulation ’ Coal Augering
Underground Cables ~ Reducing Costs Coal Gas
_ & Research Results Coal Gasification
. Coal Gasification, Underground
: ‘ Coal Liquefaction (Hydrogenation)?
. Coal 0il
AGRIBUSINESS AND ENERGY Coef ficient of Performance (C 0.P.)
. ) Coke ™
Energy & Farming o Collector Tilt ,
Food Production & Energy Combination Utility
 Food Processing & Energy ' ~ Concentrator
Tractors Energy Efficiency - Conductivity
. - . ) . is
7
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' GLOSSARY (continued) , 4
Convection Heat Gain
Conversion Factors - Btu ‘ Heat- Loss
Conversions : Heliostat ,
Coolant : Hybrid Solar System
Critical Mass - . Hydroelectric Plant
Crude - Crude 0il ' Hydropower Energy #
Deep Mining _ ' Insolation A
Degree Day Cooling (DDC) Thermal Conductivity (R-Value)
Degree Day, Heating (DDH) Kerosine (Kerosene) .
Depletion Allowance Kilowatt .
Diesel Fuel Kilowatt - Hour
Direct Current (D c.) Kinetic Energy
" Direct Energy Conversion . Life-Cycle Costing
Distillate Fuel Oil Light 0il
Drift Mine . Liquids, Natural .Gases -- Propane, Butane
Electricity Langley "
Emittance - ) Liter <
Energy ' ' Magnetohydrodynamics (MHD)
Energy Consumption, Total Gross Megawatt -
Energy Consumption, Total KNet Methane (CH,)
Environmental Protection Agency (E.P.A.) Middle Distillate
Feedstock v MCF (1,000 Cubic Ft.)
Fission Moderator
Flue Gas Natural Gas
Fluid’ ) : Natural Gas Liquids
Fly Ash National Petroleum Council (N.P.C.)
Fossil Fuels Nuclear Power Plant
Fuel Nuclear Reactor
Fuel Cell : ‘ Nuclear Regulatory Commission (NRC)
Fusion- Ocean Thermal
Gallgn 0il Gas
Galvanic Corrosion : Outer Continental Shelf (0.C.S) )
Gaseous Diffusion ‘ Permeance -- (PERM) '
Gasoline ’ , ’ Petrochemicals '
Geothermal Energy Petroleum
Geothermal Steam Photovoltaic
Gigawatt : Pollution, Thermal
‘Half-Life "~ Power Plant, Thermal

4

]




Pyranometer

(R-Factor) Thermal Fesistance
Radiation

Reactor, Thermal (Nuclear)
Recovery, Secondary
Recovery, Tertiary
Refining h

REM

Reradiation

Reserves

‘Reserves, Indicated
Reserves, Inferred
Reserves, Measured
Residual Fuel 011
Resistance Heat

Resources

Resources, Undiscovered

Alx

GLOSSARY (continued)

Solar Cell
. (Solar) Collector
Solar Collector Efficiency
- Solar Constant -
Solar Energy
Solar Furnace
Solar Rights
Solar System Efficiency
Solar System -- Pasgsive
Strip Mining
Stripper Well
Subbituminous - Lignite
Sun Tracking ‘
Therm
Thermosyphon System
(U-Factor) - Coefficient of Heat
Transmission

Seasonal Performance Factor (S.P.F.) \ U - Value

Selective Surface

Uranium (235, 238)
Watt
Wild Cat Well

e
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ENERGY\gONSERVATION

-

A/C TO DEHUMIDIFY

If I want to dehumldlfy a room in the 'summer, what do 1 set my air’
conditioner at?

In very humid weather, set the fan at a low speed to’provide less
cooling, but more moisture removal. In addition keep it at low cool.
Federal Energy Administration, Office of Energy Conéervatioﬁ and Environ-
ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Print-
ing Office, May 1977), page’16.

104

?

AIR CONDITIONERS ‘- ENERGY EFFICIENCY RATIO

What is the Energy Efficient Ratio (EER) on room air conditioners?
How %s it determined? Which is better; high or low EER?

The EER 1s thd measure of the amount of cooling a room air conditioner can

do relative to'the amount of electricity it uses. Alr conditioners with

the same capacity for cooling (as measured by Btu per ‘hour) may vary great-
ly in efficiency. Some air conditioners use much more electricity to achieve
the same cooling and dehumidifying effect than others. EER 1s determined by
dividing the Btu per hour rating of a room air conditioner by the watts it
uses. Ailr conditioners with higher EER ratings are relatively more efficient
than those with lower EER's. More efficient’ models consume less electricity .
and are less costly to operate.

EER Air Conditioning and You, Néésau County Bureau of Energy Resources.

020, 104 ° | \ , |
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1. AIR CONDITIONING - THERMOSTATS & COSTS

2.

3.

~A2-~

ENERGY CONSERVATION

’

How much will I save by adjusting my air conditioning thermostat in the ' -
summer?

P4 BN

A Few Degrees Will .

Make a Difference. .

o‘The cost,ona tl’e"ﬂ‘fg:@'*
room temperatu

...m“‘m 78 degrees with ais

conditioning, . .. - %

" AR

Consolidated Edison Company of New York, Iné., Customer News, June 1976.

104, 020, 072

A/C THERMOSTAT RAISING SAVINGS - PERSONAL

By turning up my thermostat, how much will I save?

You should save betwen 12 and 47 percent in cooling costs, depending
on where you live.

Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Print-
ing Office, May 1977), page 15. :

104, 020

\_
«
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- ENERGY CQNSERVATION

S
N 3

1. APPLIANCE_EFFICIENCY IMPROVEMENTS REQUIREMENTS
N
2. Are there any energy efficlency targets proposed for appliances?

3. YES! Under the Energy Policy and Conservation Act ¢f 1975, the Federal
Energy Administration (now the Department of Energy) is authorized to
set standards for any product that uses more than 100 kilowatt-hours -per
year (average usage). The voluntary targets listed below are designed
‘to encourage the maximum feasible improvement in the products' energy
efficlency, but it 1s expected that by 1980 each appliance will have to
meet at least a 20% increase over its 1972 energy efficiency level.

)

4

, Some proposed rate of efficiency 1mp£ovements

Refrigerators-~-———-ceccecmccmmm oo - 43 ~ 50%

Freezers~——m--eecemm o 33 - 40%

Dishwashers-—====—=——mm oo 22 —- 40%

Clothes Dryers (sz) —————————————————————————— 14 - 20% . (Electric) 6 - 147%
Room Air Conditiofiers-~—---—-mcmmmemmeemaes—— 28 - 407 .

Clothes Washers——————mmm e el 11 - 50% .

Water Heaters (Non-Electric)-—-——w—-wmmmmca—— 33 - 35% {Electric) 10 - 12%
Televisions (Black & White)——————cemmmmmmmne—e 92 - 94% {(Color) 50 - 80%
Ranges & Ovens (Electric)--———————veemeecieac— 8 - 20% (Non-Electric) 43 - 50%

4. Prentice- Hall, Inc., Ene}}ﬂ‘Controls (Englewood Cliffs: Prentice - Hall, Inc.
1976), Report Bulletin #20 - 5/21/76, page 1 - 2.

£

1. CAULKING AND WEATHERSTRIPPING SAVINGS

o
2. How much can I save by caulking and weatherstripping?

3. You could reduce your family's energy costs by 10% or more by properly
caulking and weatherstripping. h i

4. Fedérai Energy ‘Admininstration, Office of Energy Conservation and Environ-
ment, Tips for Energy Savers (Washington, D. C.: U. S. Gevernment Printing
Office, May 1977), page 11.

5. D-1, 104
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ENERGY CONSERVATION

Ty, ~
S

1. CAULKING - WHERE

2. Where do I caulk my house?
3. a) Between Qindow drip caps (tops of windows) and siding.
b) Between door drip cgps and siding. .
c) At joints between window framesrand siding.
d) At jbint§'between dopr'frames and siding.
e) Betweéh winddw sills and siding: g
f) At corners formed by';iding.
g) At sills where wood structure meets foundaLiqn.

N

h) Outside water faucets,‘o: other special breaks 'in the outside house
surface. )

1) Where pipes and wires penetrate the ceiling below an unheated attic.
j) Between porches and main body of the house.

k) Where chimney or masonry meets siding.

1) Where storm windows meet the window frame, except fér drain holes at
window sills, g PR

' m) And if you have a heatéd"attic: where thg wall meets the eave at the
gable ends. '

¢ 4. U.'S. Department of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology,
and Standards, In the Bank...Or .Up the Chimney? (Washington, D. C.:
U. S. Government Printing Office,\og*obcr \Q11)‘pq3e 34.
\ .

5. 104 ” \




ENERGY CONSERVATION

1. CUTTING ELECTRICITY COSTS

2. &hat should I do to reduce[my electric bill? '

3. Lowering lighting a) Turn off unneeded lights.
levels 1s an easy

- way. For example,
you should o ¢) Use fluorescents when suitable.

b) Reduce wattage where possible. -

d) Use outdoor lights only when necessary.
e) Install solid state dimmer switches.
f) Use one large bulb rather than several

small ones.

4. TFederal Energy Administration, Office of Energy Conservation and Environ-

ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Printing
Office, May 1977), pages 24 - 25.

5. 104

1... DAMP WALLS - SOLUTION

N A\
2. What do I do for dampkwalls in my basement?

. 3. There is a commercial treatment for damp walls that consi$ts f an appli-

cation of sealer on the outside of the basement wall. \
£

7

If walls are‘damp, but not leaking water, a brush-applied sealer can re--
duce the moisture problem significantly. The product 1s availlable at
\paint stores.

The basement floor can be painted with concrete floor enamel. This will
seal the pores on the concrete. The paint should be applied in the winter
when the concrete is dry.

4. Henry R. Spies et al., 350 Ways to Save Energy (and Money) In Your Home and
Car (New York: Crown Publishers, Inc., 1974), page 62.

s

5. Db-2, D-7, 056, 104
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ENERGY CONSERVATION

[

»

1. EER RATINGS & COSTS

2, How much will an air conditioner with a higher EER rating save me?

. ‘Est, Est.
3. Unit ©~ FER  Heourly Season
BluA Range Cost Cost

4000 . 54  64c 845
88 40c 28

5 _ 5000 54 80¢ 56
\ , 8.8 5.0¢ 35

6.000 5.5 94c¢ 66
93 - 56¢ 39

© 9000 56 140c 9§
/ 107 73 51’
. 12000 50 209¢ 146

9.1 11.4¢ 80
. 15000 54  24.1¢ 1
4., Consolidated Edison Company of . 93 14.0¢ gg

New York, Inc., Customer News, - | e :
June 1976. W - L - 18,000 © 6.0 26.1¢ 183

9.3 16.9¢ 118

5. 104, 020

1. ELECTRIC METER READING

~

2. How do I read the electricﬂme&er‘pn my house?

,,3’ Your elecggric meter has four or fiveidials, numbered O - 9. Read the
righthanfl dial first then proceed from right to left.

When the hand on a dial 1is between two numbers always read the lower of
the two numbers. ’

-

4. Long Island Lighting Company, Guide to Meter Reading.

v

5. 069, 032 !

&5,
o
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. _ ENERGY CONSBRVATION

1. FINANCING

bl

2. 1s there financing available for home energy efficiency
Where can I get it? What kind is available?

3. WHERE TO GET FINANCING WHAT KIND OF FINANCING

Commercial Bank Home Improvement .Loan
Savings and Loan

Mutual Savings Bank FHA/HUD Title I

Note: Lenders are not allowed to charge fees
of any kind for this type of loan and
the maximum permissible amount that can
be made under Title I has just been in-
creased from $5,000.00 to $10,000.00.

Your Credit Union Depends on the credit
union but usually in-
cludes Title I loams

flx—-up progrgmsé

HOW LONG TO REPAY

2= 5 years

12 years (this is

a recent increase
from 7)

Varies with type
of loan.

4, U. S. Department of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology, and

Standards, In the Bank...Or Up the Chimney? (Washington
Government Printing Office, October 1417),pg%e 6.

5. 056, 104

, D. C.: U. S.
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ENERGY CONSERVATION

1. FLUORESCENT LIGHTS - ON - OFF

2. I have fluorescent lights. Should I turn them off or leave them on?

3. A lighting manufacturer's pre-energy crisis study showed an ppproximate
15 minute "off" time to be the break-even point in deciding whether or
not to turn off a fluorgscent,light forféconomic reasons. "

Note however, that as the price of fuel goes up and, consequently, the

price of electricity, the shut off time required to break even grows

shorter and shorter. By early 1974 the break-even point was down to 10

minutes.

4. Consolidated Edison Company of New York, Inc., Energy Saver 5: How To
Achieve Good Lighting and Save Money, Too.

5. 104

1. FLUORESCENTS VS. INCANDESCENTS

2. Which are better fluorescent lights or incandescent bulbs?

N
3. Fluog?scent lights are better.

Example: Ong 40 watt fluorescent tube provides more light than 3 - 60 watt
indgndescent bulbs. ’ i

4. Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Tips for Energy Savers (Waéhington, D. C.:- U. S. Government Printing
Office, May 1977), page 24. :

5. 104
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ENERGY'CONSERVATION ‘
~

1. FURNACEggERYZZZNG SAVINGS

T ,‘,7_"

2. a) How Tﬁjxﬂ;ill I save by Servicing my furnacé regularly?
b) When should I do 1t?

c) How often?

3, a) About a 107 savings on fuel costs.
b) Preferably in the fall.

"c) Once a year. : , .

4., Federal Energy Administration, Office of Energy Conservation dnd Environ-
ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Printing
Office, May 1977), page l4. " ‘

5. 104, F-1 _ s

R

1. HEAT LOSS - TYPICAL

2. What is the heat loss of an uninsu®ated home compatred to one that is
fully insulated? SR '

3. Simple 25' X 25' uninsulated house, frameoconstruction, crawl space below,
= attic above, seyen windows, two doors, 65 F. inside. ’

Uninsulated Insulated
Area “Loss o Loss  Saving
F? ny °T  Hrs/D  Btu/D nyr - BtulD Btu/D
Walls 900 25 25° 24 135,000 10 54,000 81,000
Celling 625 65 25° 24 243,750 075 28,125 215,625
Floor 625 38 25° 24 _ 142,500 .06 22,500 120,000
Windows 84 1.13 25° 24 56,952 53 26,712 30,240
_Doors 40 64  25° 24 15,360 a7 8,880 6,480

4, TFederalr Energy Administration, Energy Resource Development and the U. S.
_Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page 13. '

5. 056, 068, 104

&\
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ENERGY CONSERVATION

1. HEAT PUMPS b

What is a heat pump?

(3]

3. A heat\ﬁump 1s merely an air conditioner that can run in either direction,
In summer, heat extracted from inside air is pumped to the outside, 1In
winter, the unit extracts heat from outside air - even winter-air coatains’
heat -- amd funnels it inside the house. '

A heat pump 1s attractive because it 1s efficient. For example, when you

use electricity to heat your home directly by running it through resistance ~
heating coils, you get exactly what you put in. So for every kilowatt-~hour
of electricity used you get the equivalent amount of heat produced; or 3400
Btu. On the other hand a_heat pump can.produce three times this amount when
the air temperature is 50 F.

4. Ronald Derven, "Heat Pumps: Cheapés; Cooling and Heating for Your Home?,"
Popular Science, September 1976, page 93.

5. 063, C-1 . '

N

}

1. HEATING SYSTEM - ROUTINE SERVICING
2. How can I reduce fuel consumption in my heating and cooling equipment?

3. A periodic checkup and maintenance of your heating and cooliné?equipﬁent
can reduce your fuel consumptjon by about 10%. Locating a good heating/
cooling gpecialist’ and sticking with him is a good way to ensure that
your equilpment stays in top fuel-saving condition. ‘Yout local fuel sup~
‘plier or heating/cooling system repalr specialist are the people to call.
You can find them in the Yellow Pages' under? Heating Contractors; .Air
conditioning equipment; Eurnaceé—heating; Electric heating; 0il burner~
equipment and service." v : _ \’

4. -U..S. Department -of Housing and Urban Development, Office of Policy

' Development and Research, Division of Energy, Building Technology, and
Standards, In the Bank...Qr Up the Chimney? ' (Washington, D. C.: U. S.
‘Government Printing Office, October 1977), page 4 a.

5. 104, F~1
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* 4ENERGY CONSERVATION

s .

g

HOME ENERGY SAVINGS

How can I save energy in my home? o

ke

Many ways: a) Dialing down thermostats in winter.

b) Dialing up thermostats in summer if you
have central air conditioning. :

¢) Turning off unneeded lights.
d) Shutting drapes.
@) Closing off unused rooms.

f) Furnace tune up, every few years. }
U. 5. Department of Commerce, National Bureau of Standards and the Federal
Energy Administration, Office of Energy Conservation and Environment,
Making the Most of Your Energy Dollars, by Madeleine Jacobs and Stephen R,
Petersen’ (Washington, D. C.: U. S. Gogernment Printing Office, June 1975),
page 1. : :

104

2
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'ENERGY CONSERVATION ~

LIGHTS - LEAVE ON, OR OFF & ON? (POWER SURGE)

v

Should I leave my lights on or turn them off even if I leave the room
for only a minute? What about the surge?

Forget the "Surge'" - There is a general misconception that leaving lights
on saves more electricity than turning them off and then on again. Not
true. There is a momentary surge of power when'a light is turned on, but
it is equal only to a second.or two of lighting time.

Energy, Mines and Resources Canada, Office of Energy Conservation,
100 Ways to Save Energy & Money In the Home (Ottawa: Information
Canada, March 1975), page 115. '

104



1. RETURNABLE,CONTAINERS

2.

3.

“Which is better, a dark or light colored roof?

-Al2- :
o , .

 ENERGY CONSERVATION

5

(¥

pte>

Rt

N

4
HERTS v
How much energy can be saved by using returnable containers?

Quite a lot. For example: Oregon, the first state to mandate use of

: ' returnable containers for beer and soft
drinks, estimates it has conserved 1.32
trillion Btu's in one year, enough energy
to meet all the energy needs of 2% of the
state's population for one year.

League of Women Voters Education Fund, Enérgy 13 - Solid Waste:  Energy

to Burn (Washington, D. C.: LWVEF, 10/74), Publication #529.

104

ROOFS - COLOR

/

If you live in a warm climate, remember that light-colored roofing can
help keep houses, cooler.

Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Tips for Enmergy Savers (Washington, D. C.: U. S. Government Printing
Office, May 1977), page 38. ‘ :

104

2y
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ENERGY CONSERVATION

STORM WINDOWS & <DOORS . N

How much can I save by installing storm windows and ‘doors?

They could reduce -individual fuel costs by about 15% and generally
make the house more comfortable all year. _

Federal Energy Admininstration, Office of Energy Conservation and.
Environment , Tips for Energy Savers (Washington, D. C.: U. S.
Government Printing Office, May 1977), page' 11.

104, 056, 031

- STORM WINDOWS - PLASTIC -

My storm windows are in poor condition. What can I do besides buying
new pnes? .

Use 6 mil thick polyethelene plastic shéets available at hardware stores.
Measure the width of your larger windows to determine the width of the

plastic rolls to buy. Measure the length of your windows to see hnw many
linear feet and therefore how’ many rolls or the kit size you need to buy.

Attach to the inside or outside of the frame so that the plastic will
block airflow that leaks around the moveable parts of the window. If you
attach the plastic to the outside use the slats and tacks. If you attach
it to the inside, masking tape will do. Inside installation is easier

and will provide greater protection to the plastic. Outside installation
is more difficult especially on a two story house, and the plastic is more
likely to be damaged by the elements.

Be sure to install tightly and securely, and remove all excess. Besides
looking better, this will make the plastic less susceptible to deterior-
ation during the course of the winter. -

U. S. Department of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology,
and Standards, In the Bank...Or Up the Chimney? (Washington, D. C.:
U. S. Government Printing Office, October )Q77% Poséi Ty

r)

104, 031"
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ENERGY CONSERVATION

. -

Ed

THERMOSTATS - TEMPERATURE SET BACK SAVINGS, CLOCK THERMOSTATS

How much will I save by turning dowﬁ my thermostat?
- Fal

What are the advantages'of clock thermostats?

-

" Lower your thermostat to 65 degfeés daring the day and 53 degfées at night.

You can save about 37 on your fuel costs for every'degree you reduce the
average temperature in your home. You can save about 1% on your heating
bills for every degree you dial down only at night.

A ¢

-

The clock thermostat will turn the heat down automatically at a regular
hour before you retire and turn it up again before 'you wake. While you
can easily turn your thermostat back ,at night and up again in' the morning
yourself, the convenience of a clock thermdstat may be worth the $70.00
t6-$90.00 cost to you. N ' . v

Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Tips for Energy Savers (Washington@PD. C.: U. S. Government Printing
Office, May 1977), pages 12 - 13. , .

104, 072 o _ -
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ENERGY CONSERVATION

» 1. "3 WAY BULBS

2. Should I use a 3 way bulb or 3 one-way bulbs?

3. Use "threezway" light bulbs properly for energy savings. The highest,
or brightest, position on the three way switch should be used only when ¢
-you meed as lot of light, for instance, for reading. Use the middle
step for general room illumination and use the lowest lighting level
for night safety.

4. Consolidated Edison Company of New York, Inc., Energy Saver 5* How
. To Achieve Good Lighting and Save Money, Too.

5. 104

1. TIMING, THERMOSTATS

. 2. How much can I save using a tiﬂing thermostat. at a’s® or 10° heating
: setback at night?

3. There is a myth that says you won't save energy by turning down your
thermostat at night because it takes so much energy to warm the build-
ing in the'morning. But this is not true. Depending on your geographi-
cal location, the amount of energy 'you can save will range from'9 to 15
percent of what you used before adopting this energy conserving habit.
For example, in the New York Metropolitan area, the heating cost savings
-with an 8 hour nightime setback of 5 F. can result in an 8% savings or
of 10 F. can result in a 12% savings.

4, United States Department of Energy, Energy Savings Through Automatic
Thermostat Controls (Washington, D. C : U. S. Government Printing
Office, September 1977). '

5. 104, 072




1.

2.

3.

%

~Al6~

ENERGY CONSERVATION

.

WINDOW EFFECTIVENESS, TYPES
Which are better, storm windows or windows made of ipsulating glass?

Storm windows are more efficient than insulating (factory-sgealed double~
pane) glass, although the latter is often preferred because there is
nothing to put on in the fall and take off in the spring, and there are
two less glass surfaces to be cleaned. The storm window is superior be-
cause it provides a separate seal of the cracks around the window, and
also because the air space between two layers of glass is greater, and
the air space is an insulator.

Henry R. Spies ef'al, 350 Ways to Save Energy (and Money) In Your Home

and Car (New York: Crown Publishers, Inc., 1974), page 37.

031, 104
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K ’ : INSULATION

1. WHAT IS INSULATION :

S 2. What is’insulation? How does insulation work?

3. Thermal insulation (as distinct from acoustical or electrical insulation)
are those materials or combinations of materials which, when properly
applied, retard the flow of iheat energy by conductive, convective, and
radiative transfer modes.. Such materials-tay be fibrous, particulate, film
or sheet, block or monolithic, open or closed cell, or. composites. thereof,
which may be chemically or mechandcally bound or supported.

b, Amé;ican Society of Heating, Refrigerating and Air-Conditioning Engineérs,
Inc., ASHRAE Handbook & Product Directory: 1977°Fundamentals (New York:
ASHRAE, 1977), page 19.1. . o :

|4

5. Insulation Package

/

1. AEROLITE FOAM - SPECIFICATIONS

2. Aerolite foam - ureaformaldehyde? ' ) S N .

3. R - value = 4.88/inch at 32°F. - K = .205 ‘ ‘ v
Shrinkage =funknown
Vapor transmission - 3.36 at 507 R.H..

Fire - resistant’ -

no - -toxic fumes
do not use in attic

4, American SPE Corporaticn, Northern Kentucky Industrial Park, 8025
Dixie Highway, Florence, Ky. 41042, Telephone 1-800 - 354-9816

5. Insulation package
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INSULATION

BASEMENT - FIRST FLOOR

Should I insulate between the basement and the*ist fioor?

There are two cases where it ig good to-insulate your floor:

a) . When you have an accessible crawl space that .you canpot
seal off in winter. , For example; your house stands on .
‘pilers. .

b) When you have a garage, porch or other cold, unheated
space with heated rooms above it. éa

U. S. Department of Housing and Urban Development, Office of Policy Develop—

ment. and Research, Division of Energy, Building Technology, and Standards, -
In the Bank...Or Up the Chimney? (Washington, D. C.: :U. S. Government Print- -
ing Office, October VA7) “page 23. '

LS

i

BASEMENT WALLS ' S

Should I insulate my basement walls?

“ %

If you have a basement that you use as -a living or work space and that
has air outlets, radiators, or baseboard units to heat, you may find that
it will pay -t6 add a layer of insulation to the inside of the walls that
are above the ground down to about twe feet below the ground,

U. S. Department of Housing and Urban Develcpment, Office 2f Polioy Develop—
ment and-Research, Division of Energy, Building Technology, and Standards,l

In the Bank...Or Up the Chimney? (Washington, D. C.:, U. S Government Print-
ing Office, Oetober V\QT7), page 24, N - i

: 30
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) ‘ ” ' INSULATION
: (

By

'1. BATT - BLANKETS - GLASS FIBER, ROCK, MINERAL WOOLS, GHARACTERISTICS

-

2. What are the characteristics of the various batt types of insulation?

3. R-value = 2.7 to 3.7 per inch (depends upon grade of material).

Fire resistant ) »
Moisture resistant
Requires vapor barrier towards heated area.

4. U, s. Department of Housing and Urban Development, Office of Policy Develop-"
ment and Research, Division of Energy, Building Technology, and Standards,
In the Bank...Or Up the Chimmey? (Washington,.D. C.: U. S+ Government Print-
ing Office, April 1975), pages 43 - 44. -

1. BORDEN'S INSULSPRAY

2, Inéulspray,‘Borden's - Urea-formaldehyde?

3. K factor at 320F. = ,2]1 or R = 4,8 o
R=4,3@72F,

‘Shrinkage - 1.6 - 3.8% linear/ft.

Vapor transmission - averages - 26.perms

Flame Spread =15
Smoke Deyeloped .
Fuel Contributed

5
0
.» Do not use in attic

. . AN
Cost - .60 - .90/sq. ft,

—

~ 4. Made by Borden Chemical Adhesives & Chemicégs Division, Division of Borden.Inc;,
180 E. °Broad Street, Columbus, Ohio 43215, (614) 225-4000. :

5. 1Insulation Package
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INSULATION

1. CELLIN - CELLULOSE

2. What are the characteristics of Cellin,'Inc.,insu;ation?

3. Cellin Spray: , _ *
CéiiI}-Craft . Therm/lo-k Cellin Pack "R-value/inch

wall only attic attic .
3.7 (blown in) : 3.2 only 3.66 only
] ' - (pour)
UL listed: S e ' '
. f .
Flame Spread-—---- 30 ~——me—— 25 e 30 1
Smoke Developed--- 0. ——e—eeen 0 ——=———=-0 '
| Fuel Contributed-- 5 -—w—ceee— 0 e 5 ‘
{ (vermin & rodent All meet or exceed
_proof) ASTM C-739 &

HHI~515C fire
iﬁdes for,build- -~
irgs’ :

) 4, Cellin Manufacturing Inc., P. 0. Box 224, 9610 Gunston Cove Road, Lorton, Va.,
22079, phone: (703) 690-1195 , -

i ¥
5. Insulation Package

38
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“ INSULATION

1. CELLULOSE CHARACTERISTICS

2. What is cellulose insulation?

3. Cellulose fiber insulation is made from wood pulp, often recycled paper,
which has been treated to be moisture resistant and fire retardant.
Though it will not .burn by itself, it will burn if other combustible
materials are involved. Extended exposure to water or moisture may cause
some deterioration. The product must meet Federal Specifications. If ic-
does, it will be clearly labelled. ) ‘ .

4. Henry R. Spies et al# 350 Ways to Save Energy (and Money) In Your Home and
Car (New York: Crown Publishers, Inc., 1974), pages 14 - 15.

.U. S. Department of Housing and Urban Development, Office of Pblicy
Development and Research, Division of Energy, Building Technology, and
Standards, In the Bank...Or Up the Chimney? (Washington, D. C.: U. S.
Government Printing Office, April 1%{5), page 44,

s

5. Insulation Package

.

1. CELSIUS FOAM

2. What are the characteristics of Celsius foam insulation?

3. ‘ Ureaformaldehyde

R-value ' 4.3 per inch at 142F.

S, ' 4.2 per inch at 72°F.
Fléme‘Spread =15 ,

Smoke' Density ~ =50
Fuel Contributed = 5

Thére are no toxic fumes;'Shrinkage is I - 2%Z; It is vermin
and mold resistant and fire resistant; Do not put in attic.

+
R s
) »’

4. Celsius Insulation,Resoﬁrces Inc., P. 0. Box R, Weedsport, N. Y. 13166
(315) 834-6693 i
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Insulation Package - : , ¢
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INSULATION

CHOOSING MATERIALS

Which insulation materialrshould I use?

It is always best to seléct insulation on the basis of cost per resistance
unit --- the so called "R" value, rather than on cost per inch. -~Durability .
and resistance to flame spread and vermin should alsp be considered. Two '
different kinds of insulation may have the same thickness, but the oné with
the highest "R" value will ‘perform better.

)
A

U S Department of Commerce, National Bureau of Standards and the Federal
Energy Administration, Office of Energy Conservation and Environment,
MikingAthe Most of Your Energy Dollars, by Madeleine Jacobs and Stephen

R. Petersen (Washington, D. C. U. S. .Government Printing Office;

June 1975), page 12. ,

Insulation Package

" CRAWL SPACE {

Should I insulate my crawl space? What should I use?f;How do I do it?

If your house (or part of it) sits on top of a crawl space that can

be tightly sealed off from the outside air in the winter the cheapest

and best place to insulate it is around the outside walls and on the adja-
cent ground inside the space:

Ask yourself the following two questions to decide whether to insulate:

a) Is there no insulation at all around the crawl
space walls or under the floor?

b) 1Is your crawl space high enough to get in there
to do _the work? :

If the answer to either of these questions {; "No'',
don't insulate here.

U. S. Department of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology,
and Standards, In the Bank...Or Up the Chimney? (Washington, D. C.:
U. S. Government Printing Office, October 1977), page 22.

.
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L7 INSULATION
xi
DUCTS

I

Should ducts be insulated? . . v C

If the ducts for either your heating or your air conditioning system run '

exposed through”your attic or garage (or any other space that is not heated

or cooled) they should be insulated. Duct insulation comes generally in
blankets 1" or 2" thick. Get the thicker variety, particularly if you've
got rectangular ducts. If you are doing this job at all, it is worth it to
do it right. For air conditioning ducts, make sure you get the kind of in-
sulation that has a vapor barrier (the vapor barrier goes on the outside),.
Seal the joints of the insulation tightly ‘with tape to avoid\condengation.
(Note: check for leaks in the duct and tape them tightly before insulating).

U. S._Department  of Houéing and Urban Development, Offiée~dfwPolicy Develop-

ment"aﬁﬁﬁkesearcﬂ, Division of Energy, Building Technplogydiaﬁd”Standards,
In the BanK.:Or Up ‘the Chimney? . (Washington, D. C.i- U. S. Government
Printing Office; 'octolver 1977), page 650 : '

b

Insulation Package ' -

-
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. S

1. FUMES -- TOXIC 8 J

2. Which-kind of insulation gives off toxic fumes when 1t burns?

3. Both polystyrene and polyurethane will give off large-quanlities of toxic
smoke. In addition to this, polyurethane melts into a sticky gel as it
burns. For these reasons, foamed plastics should never bd used as exposged
interior finish in a home. . . /

4. Henry R. Spies et al., 350 Ways to Save Energy (and Mone{) In Your Home and
Car (New York Crown Publishers, Inc., 1974), page 15,

5, Insulation Package

-

N

1. GLASS FIBER - ROCK WOOL LOOSE FILL

2. What are the characteristics of glass fiber/rock wool insulation?

3. Mineral wool and glass fiber are essentially the same type of material
which is formed by melting’rock, slag, or glass, and extruding it into
fine fibers, which are then stuck together with resins into tufts, blankets,
or batts, It is completely fireproof, since it cannot burn, and melts only
at very high temperatures. It has no food value or attraction for vermin or
insects, and does not deteriorate with time, but may settle slightly. The
fine fibers of this product may become embedded in the skin during handling
and cause .itching and a rash. 2 & N

4. Henry R, Spies et .al., 350 Ways to Save Energy (and Money) In Your Home and .

- Car (New York: Crown Publishers, Inc., 1974, page 14.

5. Insulation Package »
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1. HOT WATER PIPES

[

2. Should I insulate my‘hot Watér bipes7 What do I use? Where do I get it?
3. Insulating hot- water pipes should. be done to reduce the amount of heat loss ..
from the _pipe surface. This will keep your hot water hétter. ‘

" You may get specially made kitgs at any hardware store or building supply
‘stora, . - ‘ . : .

4, Richard\F. Dempewolff ""10 Worst Heat Thieves in Your Home - and How to -
Halt Them,'" Popular Mechanics, October 1976.

5. Insulation Package, 100 o

1. HOT WATER TANK S S : .

[l

2. xShbuld I insulate my bpt.water tank?
3. Add insulation around the water heater you now have if it is inadequatdly
insulated, but be sure not to block off needed air vents. That would dgreate
- a safety hazard, especially with 0il and gas water heaters. . When in daubt,
get professional help. When properly done, you should save about $15.00
a year in energy costs. . o . . ' o ’

4. Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Tips for Energy Savers (Washington, D. C. U. S. Government Printing
Office, May 1977), page 18. - ‘ -

. 5. -Insulation Package, 100 _




" -A26- s

TNSULATION

1. POLYURETHANE AND STYRENE (STYROFOAM) RIGID BOARD
2. 4What are the characteristics of polyurethane or styrene board?

3. Foamed plastics, commonly polystyrene and polyurethane, are available
as rigid boards of various thickness and sizes. They may be cut easily
with assaw or knife and attached with nails or adhesive. Both types act
as a vapor barrier, eliminating the need for a separate foil or plastic
barrier. Both will burn vigorously when other fuels are involved, giving
off large quantities of toxic smoke. For these reasons foamed plastics
should never be used as exposed interior finish in a home. Foamed plastics
do not deteriorate with exposure to moisture, and havesno attraction for in-
sects or vermin. These products are the most-efficient .insulators per inch
thickness.

4. Henry R. Spies et al., 350 Ways to Save Energy (and Money) In Your Home and
Car (New York: Crown Publishers, Inc., 1974), page 15.

5. Insulation Package

1. R-FACTOR (THERMAL RESISTANCE)

2. What does "R-Factor'" mean?
3. The insulating value of most insulating materials is printed on the wrapper
with the code letter '"R", which stands for rgfistance value to the flow of
heat, This value may be given for various tNicknesses of the material and
will vary according to the method in which it is installed (loose or in batts,
for example). The higher the "R' value, the greater the material's resistance
to the flow of heat. '
. The optimum "R" value will depend on the climatic conditions and average heat—
5, 1ng costs in your area.

4. Henry R. Spies et al., 350 Ways to Save Energy (and Money) In Your Home and

Car (New York: Crown Publishers, Inc., 1974), page 13, v

5. Insulation Package

, - 7L
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INSULATION

)
o

1. R —‘YALUES - ALL TYPES

N
d, '

2. What are ‘the R-values for various types of insulatiogn?

o

3. Material R-Factor per inch thickness
(1) ‘Batt type: . "
Wood ,fiber 4.00
Cotton fiber ~ 3.85 *
Mineral/glass wool 3.70
(2) Rigid type:
Glass fiber 4,00
Corkboard 3.70
Polystyrene 4,20
Urethane 7.10
Formaldehyde foam 4,80
*Wood or cane fiber 2.86
*Roof deck sheathing. . 2.63
*Cellular glass o 2.50
(3) Loose fill type:’
Y Mineral/glass wool 3.33 . .
L Cellulose 4.00 : “__
o Perlite 3.00°
*Sawdust 2.22
*Expanded vermiculite. - 2,08

*These materials are not recommended for residential use because their
R-Factor 1s less than 3.00 per inch.

4. Northeast Utilities, Inc., Recommended Standards of Insulation and
Ventilation for New Residential Structures, page 11.

5. Insulation Package
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- INSULATION

14 RAPCO FOAM - SPECIFICATIONS

2. What are the characteristics of Rapco Foam?
3. It is a urea-formaldehyde based foam:

p R-value at 35°F, 1s 4.8 per inch or K=.21 at 35°F.

Shrinkage is 1.8 - 3%
Vapor Transmissiom -32 - 38 perms
Flame Spread 10

Smoke Density 35

Fuel Contribution 0

Made by Rapperswill Corp.; No toxic fumes; guaranteed 10 years if
properly installed; Contractor must be licensed by manufacturer.

DI

. Costs: $.60 - .90/sq. ft. Do not use in attic.

4, Rapperswill Corporation, 305 East 40th Street, New York, N, Y, 10016
(212) 986-7030. e

4 &

5. Insulation Package .
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INSULATION

SPECIFICATIONS (FLAMMABILITY) - WHAT DO THEY MEAN?

What do the fire retardancy classifications mean?

Insulation fire retardancy 1s measured in accordance with the ASTM E-84
"Method of Test for Surface Burning Characteristics of Building Materials."

The tunnel test measures building materials according to three ratings:

1. Flame Spread as visually measured along the 25 foot tunnel.

2. Fuel Contributed as determined from the increase in temperature of a ,
thermocouple. ‘ ' M/'

3. Smoke Density as determined from the decrease injthe 1ight transmission
impinging on a photoelectric cell located at the 'vent end of the tunnel.

For example, red oak flooring yields a flame spread of 100 while asbestos-
cement board yields rating of 0. .

B

Flame Spread is the most impdrtant measurement as fire classificaticw: :re

based on this rating as follows:

Class A 0-25
Class B 26-75
Class C 76-200
Class D 201-500
Class E over 500

American Society of Heating, Refrigerating and Air-€onditioning

- Engineers, ASHRAE Handbook & Product Directory - 1976 Systems

(New York: ASHRAE, 1976), page 41.3.

Y

Insulation Paékage

14
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INSULATION

1. TRI-POLYMER FOAM
2. VWhat are the characteristics of Tri-polymer foam - Urea-resin?

3. K-Factor - .22 at 75° R-value = 4,48 per inch
Shrinkage .5 - 2%

Vapor transmission - 15.55 - 16.96
“Flame Spread - 5
Smo Density - 5

Fuel Contribution ~ O
No toxic fumes

No active formaldehyde

4, C. P.fChemical Company, Inc., 25 Home Street, White Plains, New York 10606
(914) &28—2517.‘

5. Insulation Package

’

1. UREA (FORMALDEHYDE) FOAM

2. What is Urea (formaldehyde) foam ingulation?

3. Only for walls; moisture resistant; vermin resistant; firg resistant;
no toxic fymes; more expensive than other materials; quality of application
to date has been very inconsistent; Choose a qualified contractor who
will guarantee his work; It will gettle only if not properly installed.

QUESTIONS TO ASK CONTRACTOR

a) R-value total (R-11, R~19) closest to R-19 as possible,

b)- Moisture problems - condensation on walls - peeling paint.

¢) Formaldehyde odor - What will he do?

d) Clean up - Will they repalr, replace and clean? o

e) 1Individual contract (include guarantee for materials and workmanship).

4. U. S. Department of Houqﬁng and Urban Development, Office of Policy Devélop-
ment and Research, Division of Energy, Building Technology, and Standards,

In the Bank...Or dﬁ the Chimney? (Washington, D. C.:\ U, S. Government Print-
ing Office, October 1977) page 4s: ' . :

5. Insulation Package (Questions to Ask Contractor).

v

45




INSULATION . -

1. WALL ADJACENT TO GARAGE .

2. I have an unheated garage attached to my home. The walls adjacent are
extremely cold. What can be done?
T 3. The wall is the second largest surface area of the home, next to the
- attie, that can lose a great deal of heat. For maximum savings, the
wall should be insulated to an "R" factor of at least 13. If the wall
is filled with mineral wool blankets for a total "R" value of 15,
it will reduce heat loss from 18,750 Btuh to 4,725 Btuh. In addition,
the surface, temperature of the wall will be maised which adds consider-
ably to the comfort of the occupants.

4. Henry R. Spiles et al., 350 Ways to Save Energy (and Money) In Your Home
and Car (New York: Crown.Publishers, Inc., 1974), pages 19 - 20.

5. Insulation Package, D-7

1., WALL - BEST TYPE
2. What type of insulation 1s best for the walls?

3. Some kinds of wall insulation cost more than others, and some kinds work
better than others. Generally, you get. what you pay for, if you spend
more, you get better insulation. .

. The least expensive 1is mineral fiber insulation. There aré two kinds;

rock wool and glass fiber. Either kind can be blown into the wall by
means of a special machine. A slightly more expensive but more effective
insulation is cellulosic fiber. This is another loose insulation that 1s
blown in.like mineral fiber. .

¢ The most expensive and perhaps the most effective insulation is ureafor-
maldehyde. foam (not urethane foam, urethane foam is not good in walls).
Quality control problems with ureaformaldehyde foam require that you
choose a qualified installer.

4., U. S. Department of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology,
and Standards, In the Bank...Or Up the Chimney? (Washingtyn D. C.:
U. S. Government Printing Office, October 1477), page 20.

5. Insulation Package, D-7.

4

U
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INSULATION

. 1. WALLS - 'COSY SAVINGS

A »

2. 'How much will wall insulation cost and how much will I save?
va ) A N a ! . N
3. Costs range ffom 60¢-to 90¢ per sq. ft, *
‘ SaVings.could amount to 16 to 20% in utility costs.

4. Federal Energy Administrati n, Office of. Emergy Conservation and
Environment, Tips for Energy“Savers (Washington, D. C.: U. S.
Government Printing Office, May 1977), page 10.

5. Insulation Package, D-7. , _ ‘ :

i

1. WALLS - HOW TO DETERMINE IF THERE IS ANY INSULATION

2. How do I find out if I have wall insulation?
3. (a) Go into attic (unfinished) and look down at wall cavities.
(b) Go to an outside wall and take off a light socket plate and look

% " inside. If there is nothing there, then you have no wall insula-
tion, If there 1s some there, then you do not need more.

t U. S. Department of Housing and\UrbanvDevelopment, Office of Policy
Development and Research, Division of Energy, Building Technology, and

Standards, In the Bank...Or Up the Chimney? (Washington, D. C.: U. S.
Government Printing.Office, Oetober 1977), page 19.

5. Insulation Package, D-7.
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INSULATION

1. WALL -~ MOISTURE PROBLEMS

2.

3.

What about moisture problems with wall insulation?

Before you install insulation in closed cavities (such as;waIISpaceS),
consult an insulation specialist about possible moisture problems. .If
water vapor is allowed to condense in the insulated space, it will lower

the performance of the insulation aM could damage the structure. In _—
eral, moisture problems can be prevented with proper installation of yapor
barriers and adequate ventilation, but high humidifier settings should\ be
avoided. .

U. S. Department of Commerce, National Bureau of Standards and the Federal
Energy Administration, Office of Energy Conservation and Environment,
Making the Most of Your Energy Dollars, by Madeleine Jacobs and Stephen

R. Petersen‘(ﬂashiugton, D. C.: U. S. Government Printing Office, June

.1975),,- page 12.

Insulation, Package, D-7
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INSULATION

\5 ' ¢
1. WALLS - SHOULD I INSULATE :

3

2. Should I insulate my walls?

3. Insulate exterior walls if you live in a' climate thag—?Xquires a good
deal of heating and air conditioning and if there is space in the walls
for blown in insulation. You will need to employ a contractor to do
this job. R-values recommended for“most wall insulation range from R-11

to R-13.
4. Federal Energy Administration, Office of Energy Conservation and . iron-,
ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Printing

Office, May 1977), page 10.

5. Insulation Package, D-7

1. VAPOR BARRIER - DEFINITION & PLAEEMENT x
. 2. Where doq$ the vapor barrier go? What is the barrier?

3. - A vapor barrier acts to pPrevent moisture from getting into the insulating
material and producing a heat conducting effect rather than an insula-
ting air space. Usually made of craft paper, aluminum foil or polyethe-
lyne plastic, -the wapor barrier should always face the heated area.

.

4. LILCO - Ené}gy Management Series.

5. 047
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HEATING VENTILATING & AIR CONDITIONING (HVAC)

1. AIR CONDITIONING -~ CENTRAL - MAINTAINING EFFICIENCY

2. What should be done to maintain efficiency of Whole House Air Conditioning?

3. Once a year: K
- (1If you have room air conditioners, many of these hints apply.

Ask your dealer about what you can do to your room air ccuditioners).

- You can do this yourself:.

- Clean or replace -air filters - this is important, and if
done every 30 to 60 days will save you far more money in
fuel than the cost of the filters.

-~ Clean the condenser coils of dust, grass clippings, etc.

-~ Your Serviceman should:

'~ Check o0il bearings on fan and compressor if they are not
sealed. L

- Measure electrical current drawn by compressor.
A

~ Check pulley belt teirsion.
~ Check for refrigeréting fluid leaks and add fluid if needed.

~ Check electrical connections.

- Re—adjuét dampers if your air conditioner uses the same ducts
as your heating system; different settings are usually required
for summer cooling than for winter heating.

- Flush evaporator drain line.
-~ a )
. Note® Your condgnser is the part of your air conditioner that. sits out-
side your Jhouse. It should be shaded;if it has to work in the sun
it wastes a lot of fuel. When you shade it, make sure you don't
obstruct the flow of air out and around it.

poo

U. S. Department of Housing and Urban Developments Office of Policy
Development and Research, Division of .Energy, Buldding Technology,
and Standards, In the Bank...Or Up the Chimney? (Washington, D. C.:
U. S. Government Printing Office, October “”7),\"“‘3‘2 M.

5. 104




-A35-

¥

- HEAFING VENTILATING & AIR CONDITIONING (HVAC)

1. AIR CONDITIONERS ROCM-EER RATINGS & BUYING ONE

2. What should I consider when Bufiﬁgﬁa room air conditioning unit?
. s

v

3. When you go to buy a room air conditioning unit, check the EER - Energy
Efficiency Ratio. The higher the EER number, ‘the less electiricity the-
unit will use to cool the same amount of air; you should consider your

possible fuel savings when deciding how much to ¢pend on your air con- hd
ditioning unit. A unit which costs more to begin with may save enough ‘
money over the next summer to make it worth it. ‘ B

Typical EER's available range from 4 to 12; a unit with an EER. of 4 will
cost about 3 times as much to operate as one with an EER of 12.

4 U. s. Department of Housing and Urban Development, Office of Policy Develop-
ment and Research, Divisién of Energy, Building Technology, and Standards,

In the Bank...Or Up the Chimney?  (Washingtom, D. C.: U, S. Government Print-
ing Office, October \Q77) Pages - 71(——: =~

— 5. 104, 020 ' ’ ",

1. ATTIC FANS - SIZE

2. How 1is an attic fan used? What size should I buy? .
3. In‘a part of the country that has hot days and cool nights, using an
attic fan in the evenings and closing the windows and curtains~duf1ng
the 'day, can replace air conditioning. The size of the fan you buy
should be determined by the amount of space you want to cool. You can g
figure out the fan size you need by finding the volume of your house: -
Rounding off to the nearest foot, multiply the length of your house
by its width, then multiply by its height (from the ground to just below
the attic). This will give you the volume in cubic feet. The capacity
of all fans is marked on the fan in CFM's - Cubic Feet of air moved
per Minute. Divide the volume of your house by 103 this will give you
the CFM rating of the fan you need to change the air in the house & times
an hour. .

10 =

B l -
Volume of house \ CFM fan rating

{
4. U. S. Department of Housing\agd Urban Develophent, Office of Policy
i Development and Research, Division of Energy, Bujlding Technology,
and Standards, In the Bank...Or Up the Chimmgey? /.(Washington, D. C.:
U. s. GovernmenEnginting Office, October \477)/?q36! 70.

’ N,
S- B N“l\' - . \\‘ . [.;

E o | \ . 5y
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HEATING VENTILATING & AIR CONDITIONING (HVAC)

1. AUTOMATIC DAMPERS

2. What about automatic dampers?
3. Comnsider bﬁying a furnace that incorporates an automatic flue gas damper.
This device reduces the loss of heat when the furnace is off. :
. 4, Federal Eneréy Administration, Office of Energy Consefﬁation and Environ-
ment, Tips for Energy Savers (Washington, D, C.: U. S. Governmert Print-
ing Office, May 1977), page 12. °

¢ 5. 104

‘ 1. FURNAGE SIZE

2. Can“ﬁ/;;rn;éh\Pe too big? o

. 3. Your furnace may be too big. If your house has been insulated since it .
was built then your furnace may be too big for your home. In general
that means it is inefficient and would use less fuel overall if it were - .
smaller. Here is how to tell: wait fog one of the coldest nights’/of
the year, and set your thermostat at 70 . Once the hduse temperature
reaches 70°, if the furnace burner runs less than 40 minutes out of the
next hour (time it only when it is running), your furnace is too big.
A furnace that is too big turns on and off much more than it should, and
that wastes energy. Call your service company - depending jon your type
of fuel burner, they may be able to cut down the size of .your burner with-
out replacing it. . @ ‘

4, U. S. Department of Hpusing.and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology,
. and Standards, In the Bank...Or Up the Chimmey? (Washington, D. C.:,
- U. S. Government Printing Office, April 1975), pfge 67.

5. 104

52
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HEATING VENTILATING & AIR CONDITIONING (HVAC)

[
.

HEATPIPE - RESIDENTIAL

What is a heatpipe? N

b

This is a small pipe that is installed to sit in the stream of hét flué
gases running from your furnace to your chimney. The pipe is very good

“at conducting heat, and it does just that, taking heat out of the flue.
‘gas and moving it a short distance - usually into a warm air duct.

This-device is not presently approved for use, but it is coming soon.

U. S. Department of Housing and Urban,DevelopmenE, Office of Policy

Development and Research, Division gf Energy, Building Technology, and
Standards, In the Bank,..Or Up the Chimney? (Washington, D. C.: U, §.
Government Printing Office, April 1975), page 69.

s
: '

104

HEATING SYSTEM EFFICIENCY - GAS FURNACE

What efficiency should my gas furnace be running at?

Not lower than 75%
Energy, Mines and Resources Canada, Office of Energy‘Conservation,
The Billpayer's Guide to Furnace Servicing (Ottawa: Information
Canada, 1975), page 61. ' o

F-1

HEATINGlSYSTEM EFFICIENCY - OIL FURNACE.
What efficiency should my oil furnace be running at? '
Not lower than 76%.

Energy, Mines and Resources Canadé} Office of Eneréy ConservatiSK: -

‘“The Billpayer's Guide to Furnace Servicing (Ottawai; Information
. Capada, 1975), pages 42 4\43. = o '
>

S
3
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P

" U. S. Department of Housing and Urban Development, Office of Pdlicy

. What should be done to maintain'an electric furnace?

~A38-

HEATING VENTILATINC & -AIR CONDITIONING (HVAC)

HEATING SYSTEMS - COAL FURNACE MAINTENANCE
whzt should I do to maintain my‘coal furnace?

At the end of each heating season do the follewing: a _ i
-~ Adjust and clean stoker.
~ Clean burner of all coal, ash and clinkers.

- 01l the inside of the coal crew and hopper to

prevent rust, ,
A B ', v

Develapment and Research,.Division of Energy, Building Technology,"
and Standards, In the Bank...Or Up the Chimmey? (WashingtoQF D. C.:
U. S. Government Printing Office, October \ﬁﬂ?l page 63,

Y

.

HEATING SYSTEM - ELECTRIC. FURNACE MAINTENANCE

' Very little'maintenance is required Check the manufacturer's

specifications.

U. S. Department of Housing and Urbag Development, Office of Policy
Development and Research, Division Energy, Bulilding Technology,
and Standards, In the Bank...Or Up the Chimney? (Washington D. C.:
U. S. Government Printing Office, oeteber \?4'17) page 43.

F-1
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HEATING VENTILATING & AIR CONDITIONfNG (HVAC)

L) . s omy

HEATING SYSTEM - FORCED HOT AIR - MAINTENANCE

. 4 .
What should -be done to maintain a-forced hot air heating system?
Once a year a servigeman shcould do the following:

- Check blower operatiion.
- . 0il the blower motor #f it doesn't have sealed bearings.

- Check for duct leaks where duct is accessiblé.r

"You can do this yoursélf: ©o-

- Clean or replace air filters - this is important, easy to do
and is something that needs to be done more.oﬁﬁen than 1t
pays to'have a serviceman do it. Every 30 t8 60 days during
‘the heating season you should clean or replace {(depending on
whether they're disposable) the air filters-near the furnace
in your system. Ask your serviceman how to do it, buy a sup-
ply, and stick to a schedule - you can save a lot of fuel this
way. . .

- Clean the fan blade that moves the air through your system;
it gets dirty easily and won't move the air well unless it's
clean. Do this every year. '

- Kéep,all registers clean, vacuum them every. few weeks.
Warm air coming out of the registers should have a free
path Unobstructed by curtains or furniture. -

U. S. Department of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology,
and Standards, In the 8ank...Or Up the Chimney? (Washington, D. C.:
U. S. Government Printing Office, October 1a77), pages &3 -69:

F_‘l
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HEATTNG VENTILATING & AIR CONDITIONING (HVAC) '

.
a
v

1. HEATING SYSTEMS - GAS FURNACE MAINTENANCE : ’ n

2. What should I do to maintain my gas furnace? @

3. [Lvery three years: .
" - Check operation of main gas valve, pressure
" regulator, #nd safety control valve. . A

v

- Adjﬁst primary air. supply.nozzle for proper

combustion. . - :
v - Clean thermostat contacts and adjust fot proger )
N operation. '

4. U. S. Department-of Housing and Urban Development, Office of Policy
Development and Research, Division of Energy, Building Technology .
~and Standards, In the Bank...®r Up the Chimney? (Washingten, D. C.:~
U. S. Government Printing Of@{ce, Oexober ‘\'H?). P"‘ﬁe‘ 4 3. '

5. F-1

1. HEATING 'SYSTEM - HOT WATER MAINTENANCE

g

=

What ‘'should be done to maintain efficiency in a hot water heating system?

3; f¥our Hot watervheating system servicemdn should:
" - Check pump operation.
av : - Check operation of'flqwhconfrol valve.
- Check for piping }eakst:
- Check operation of radiatof_valvegf
- Drain and flush the boiler. o .
- 0il pump motor.

You can do this yourself: . B

- Bleed air from the system. Over time, a certain amount of air will
N creep into the pipes in your system. It will find its way to the:
radiators at the top of your house, and wherever there is air, it
keeps out hot water. There is usually a small valve 'at the top of
each radigtor. Qnce or twice a year open the valve at each radiator.
Hold a bucket under it, and keep the valve open until the water comes
out, Watch out, the water 1is hot. s

- Draining and flushing the boiler is also something you can do yourself.
Ask your serviceman to show you how.
- 4. U. S. Department of Hohsing and Urban Development,. Office of Policy Developr
A ment and Research, Division of Energy,fﬁuildihg Technology, and Standards,
In the Bank...Or Up the Chimney? (Washington, D. C.: U. S. Government
; Printing Office, October ”77)""‘36 63 . )

o 5. F-1, a . | | o :/Q_n

Aruitoxt provided by Eic:
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HEATING VENTILATING & AIR CONDITIONING (HVAC)

~

1.  HEATING SYSTEM - OIL BURNER MAINTENANGE~\

2. What should I do to maintain my oil burner? : . ™

3. Qil burner -- Every year:
© = Adjust and clean burner unit. = °* '

~ Adjust fuel - to - air ratio for maximum efficiency.

- Check’ for o0il leaks. y »

< Check electrical connections, especially on safety devices.

=  Clean heating elements and surfaces.
- -Adjust dampers and draft regulator.
| 5Ei‘Change oil filters. -
v o - Change air filter.

-~ Change oil burner nozzle.
. = Check oil ‘pump.-

- .Clean‘gfuse thermostat contacts and- adjust.

RN B
P
There are several tests servicémen ¢can use to check 0il furnaceé efficiency:

- Draft test to see if heat is being lost up the chimney
or if draft is not enough to properly burn your oil

- Smoke test to see’if your ,oil is being burned cleanly and
completely. *

" ¢~ €0, test to see if fuel is being burned completely..

- Stack temperature test to see if stack gaSes are too hot
or not hot enough. A

4., U. S Department of Housing ‘and Urban Development Office of Policy
Development.- Research, Division of Energy, Building Technology,
and Standardsy In the Bank...Or Up the Chimney? (Washington, D. C.
‘U. S. Government Printing Office, October 1477), pagqe @3,

5. F-1, 101
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HEATING VENTTLATION & AIR CONDITIONING (HVAC)

1.

2.

3.

AJ

HEATING SYSTEM - STEAM, MAINTENANCE ‘

What should be done to maintain efficiency in a steam heat system?

Withjgteam heat, if your serviceman checks your.burner;‘(see Furnace -

Maintenance A38-41) and the water system.in your boiler, most of his
work is done. There are two things you can do to save energy, though:

- 1Insulate steam pipeé that are running through spaces
you don't want to heat’ ,

- Every three weeks during the heating season, drain a
bucket of water out of your boiler (your serviceman -
will show you how) - this keeps sediment off the bottom
of the boiler. If the sediment is allowed -to stay there,
it will actually insulate your boiler from the flame in
your burner and -a lot of heat will go up the chimmey that

. . would have heated your home.

" U. S. Department of Housing and Urban ﬁévélopmenf, Office of Policy

Development and Research, Division of Energy, Building Technology,
and Stand4rds, In the Bank...Or Up the Chimpney? (Washington, D. C.:
U. S. Government Pinting Office, October \qTT))PG-%e LYy,

k3

D

F-1 L . ’

Lo

e

.('

Y

HOME HEATING FUELS - TYPES OF OfL

What are the types of home heating 0il?

Fuel o0il for home heating is sold in two grades:

No. 1 - (whjich looks like kerosene) has a heating value
of 136,000 Btu per gallon. This fuel is primarily burned
in vaporizing (pot-type) burners. PN

No. 2 fuel oil is heavier and contains about 140,000 Btu
per gallon, and is used in presspr7-type or gun burners.

Both fuels are relative%”safe to handle and can be stored in indoor tanks.

Henry R. Spies et al., 350 Ways to Save Energy (and Money) In Your Home
and Car (New York: Crown Publishers, Inc., 1974), pages 66-67.

104 ’ _' o 555? ' .
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HEATING VENTILATING & AIR CONDITIONING (HVAC).

1. HOME HEATING SYSTEMS - SYSTEM EFFICIENCY

o

2. What are the heating efficiencies of different kinds of home heating

systems?

3. ‘ ' OVERALL HEATING EFFICIENCY

TYPE OF FUEL METHOD OF BURNING

Bituminous Coal Stoker-Fired

011 ' Units designed for oil burn-
ing with exception of vaporiz-
ing-type without fan

0il V%porizing—type units withodﬁ\\
> fan and units converted to oil
burning

Gas ‘Any properly designed burner

Electric Ceiling cable, baseboards

“ (in room)*

Electric Ducted furnace, boiler
(central)*

ASSUMED
OVERALL EFFICIENCY.

- 65%

80z =«

702

80%
100%

90%

*While electrical current is not a fuel, it is sometimes used to supply

heat and for this reason is included in the table for comparison purposes.

P

4. Henry R. Spies et al., 350 Ways to Save Energy (and Money)'In'Your Home

and Car (New York: Crown Publishers, Inc., 1924), page 66.

5. F-1, 101, 104
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 HEATING VENTILATING & AIR CONDITIONING (HVAC)

1. HOT WATER - ENERGY CONSUMPTION

2. How much energy do we use to heat domestic hot water?
¢ £

3. It accounts for 15% of all the energy used in the average home and 3%
of all energy used in the United States.

4, Consolidated Edison Company of New York, Inc., Energy Saver 6: How to
Get the Most For Your Water Heating Dollar. * .

5. 104, 100

“T
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HEATING\VENTILATING &. AIR CONDITIONING ?HVAC)
By .

w

1. HOT WATER HEATER - LOCATION EFFICIENCY

2. What factors should I consider when deciding where to;install a new hJL
water heater? ‘ e ‘ . .

3. ,Locate your hot water heater as elose to the point ‘of greatest use as
possible. Long pipe runs waste heat by dissipation. ! 1f you cannot
" avoid long pipe runs, insulate the pipe, particularly pipes leading
to the dishwasher, which must have" suf ficied hot’ water to stetilize
your dishes and silverware. Insulating wrapping for ‘water pipes is
1nexpensive and easy to install.
4. Consolidated Edison Company of New York Inc., Energy Savery6: How to’
. Get the Most For Your Water Heating Dollar. e

4
'

5. 104, 100 /e

1. HOT WATER -~ HEATER MAINTENANCE | : ‘.

2. What should be done to maintain the efficiency of hot water heaters?
~NJ .

3. Once a year a serviceman should do the following:

Adjust damper (for gas or oil)

—~ Adjust burner and clean burner surfaces (for oil)
- Check electrodes (for electric)

De-lime tank l f

You can do this yourself:

~ Once or twice a year, drain a bucket of water out of the
bottom of the heater tank - sometimes it®s full of sediment.
The sediment insulates the water in the tank from the burner
flame - that wastes energy.

4. U. S, Department of Housing and Urban Development Office of Policy
' Deveiopment and Research, Division of Energy, Building Technology, and
Standards, In the Bank...Or Up the Chimney? (Washington, D. C.: U. S.

Government Printing Office, Octoher 1\11),Pq3gl15.
‘ & ’

5. 100, 104
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'HEATING VENTILATING & AIR CONDITIONING (HVAC)

1.
2.

3.

HOT WATER HEATER - SIZE QETERMINATION“

€N

How 1afg§ a het watgrﬁhééter do I need for mjffémily?

Minimum hot wateg}nééds_for a family of two persons with one bathroom,
laundry tubs and an automatfic clothes washef...............30 gallons.

For each additional person, add 3.5‘galléns'

For each additional bathroom, add '3.5 gallons -
For an automatic dishwasher, add 5 gallons.

THE SIZE OF WATER HEATER FOR YOUR FAMILY TS . Lo
o : ' (based on above information)

‘ ! . J ‘. ) N ’ u .
Consolidated Edispn‘Combdﬁg of New York, Inc., Energy Saver 6: How to

Get the Most For 'Your Water Heating Dollar.

106
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HEATING VENTILATING & ATR CONDITIONING (HVAC)

'

1

-,HOflUATEé HEATER -~ TEMPERATURE

'.3.

#

=

B A

How high should my hot water heater- thermostat be 3¢t5 ﬂ;; - P

This is IMPORTANT. -~ Don t set your water heater any higher than you need -
to ='your heater burns fuel keeping- your water hot when you are not usin&

it ~ the higher you set it, the more it burns. If you have a dishwasher,
140{ is high enough. - if not,: 120 is plenty. Depending on the type of
fud& you use, this simple setback will save you $5.00 to $45.00 a year.
(You say your heater says HIGH, MED.,” LOW? Call your dealer and ‘ask him
which setting means 140" or 120O degrees). '

Noter. settings‘bver 140° can shorten the life of water heaters, espe_%%
‘those that are glass lined e :

4 {’ . .

U. S. Department of Housing and Urban Development Office of Policy
Development and Research, Division of Energy, Building Technology, and
Standards, In the Bank...Or Up the Chimney? (Washington, D. C.: {. S.
Government Printing Office, Oclober 1A page &5 ‘

S

100, 104 - TR :

OIL BURNER ~ EFFICIENCY LEVEL | T
1 7 ‘ B ' \-‘:;"4,77

Howimuch combustion efficiency should I expect? i S ;~;

An efficiency of 80% or above is excellent. This mean%'ﬁO% of;the heat
received from the oll goes into the. he Mile only 2ﬁz_fs lost to the
atmosphere, , ‘ . S

75% to 79% 1is good - -

70% to 747% 1s fair f . ~

Below 70% 1is poor - If the efficiency is below 70% the burner should be’
readjusted. If an efficiency of 70% or better cannot be achieved or if
adjustment increases the smoke number significantly, the burner should

be replaced. The savinggﬁinafuel cost will offset the cost of the butner
over a period of time. '

U. S. Environmental Protection Agency, Office of Public Affairs, Get the

Most From Your Heating 0il Dollar (Washington, D.-C.: U. S. Government

Printing Office, 1976).

101, 104

LW
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HEATING VENTILATING &-AIR CONDITIONING (HVAC)

JOIL BURNERS - PRESSURE TYPE (GUN BURNER)
How doés a pressure type or gun burner work?
What problems does.it have?

: . k v )
The most common burner. is the pressure type or gun burmer, which contains

-a mnozzle through which:the oil is injected under high pressure. Most

seérvice problems arise:in connection with this nozzle, whiéh has an open-
ing 8o small that impurities in the oil can lodge in- it.4nd seriously af-
fect the way in which the oil spray is formed. A spark ignites the oil

_spray in the presence of a swirl of air and once ignited, the.flame con-

tigues without further need for the spark

Henry R% Spies et al., 350 Ways: to Save Energy (and Money) In Your Home

and Car (New York™ Crown Publishers,- Inc., 1974), page 67.

R !g':: \ ) . -
104, F¥1, 101 :

L]

QIL BURNER - SERVICING-SAVINGS | .

Héw “much money can I save Hy having my oil burning equipment serviced
annually? -

The amount a homeowner could save will vary depending on the geographical
location, present condition of the heating equipment, the price of fuel,
and other factors.

For example a homeowner burning 1300 gallons of oil per year in a very
inefficient heating system could save $130.00 in fuel costs at a price of
40¢ per gallon with proper servicing. This 1s a 25% savings in the total.
fuel bill as the efficiency of the oil burner is increased from 60% to 80%.

-

U. S. Environmental Protection Agency, Office of Public Affairs, Get the
Most From Your Heating 0il Dollar (Washington, D. C.: U. S.rGovernment
Printing Orfice, 19/6).

101, 104
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HEATING VENTILATING & AIR CONDITIONING (HVAC) o \

> —-~— . .
?ju OIL BURNER - TESTING MEASUREMENTS , "

2. VWhat should the values of COZ,'net stack temperature, smoke numbei,
v, % and stack draft be? ’ : -
. ‘{ . ' :
3.° !A new oil burner with a properly matched furnace or boiler should operate
1h“with a minimum of 10% CO, at a maximum smoke No. of 1. 'The following ‘table
'provides a general range“for a typical (gun~type) oil burner:

co, (%) . 1% Excellent’ - : ,' ‘ '
. 2 = - c S : ‘
S 9 Average
6 Poor
: Smoke Spot - -0 Excellent
Number 1 Excellent
' 2 Good ’
« 3 Average for untined burners ‘ : N
S "4  Poor ) . i R
o g 5+ Unacceptable - ) -
Net Stack* 400 to 600 Average for original equipment**
Temperafure ' 600 to 700 Average for replacement burner** S
: Stack Draft ~ 0.04 to, 0.06 Average for non—forced draft units. -
(A measure of : For forced units and other types,. ,
inches of water . follow recommendation of manufacturer, °
on gauge) ' '

*Net Stack Temperature is actual stack temperature minus. furnace

room temperature. !
o R
**Higher temperatures require adjustment.

4, U. 8. Environmental :Protection Agency, Office of Public Affaips,
‘Get thé Most From ¥our : ‘Heating 0il Dollar (Washington, D. &7
U. §. Government Rrinting Office, 1976).

-
o
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' HEATING VENTILATING & AIR CONDITIONING (HVAC)
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,

1.

If they, do.not make these tests call:

. ", L ‘

OIL BURNER - TESTING - WHO DOES IT -

If my service technician does not measure C02, smoke number, stack
temperature, and draft, what should I do’
N2

A

Ask the company to send someone who will ‘test your system.

On Leng Island: The Oil Hgat Instithte of Long Island
N (516) 935-2400, ‘They, will put you in
R /tontact with a company that will per-
) : form these tests for you ;
: . q
Otherwise: "The National 011 Fuel Imnstitute, Inc.
«« 1707 H Street, N. W.
Washington, D. C. 20006
202 331-1198. They will Put you in
contact with the appropriate local Lo ’
heating oil marketing and equipment ‘ S
manufacturers' asgociation, who will .
be. happy to locate a company for you.
. r . .
Center for Energy Policy and Research New York Institute of Techn010gy,
Referral ServiCe.

101 Y
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HOME APPLIANCES
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O X _ :
AN Dirygs 0 ? . i

1. ELECTRIC BLANKETS . =

2. Do I saye energy by using my electric blanket?

S
Basically, the decision %s between the use of about 175 to 200 watts on
an intermittent basis and the much larger energy savings that result from

tozering the entire house cemperaturefand applying heat directly to the
. be :

-

4. Henry R, Spies et al., 350 Ways to Save Energy (and Money) In Your Home
and Car..(New York: Crown Publishers, Inc., 1974), page S54.

s ¥

5. 104

A, ! INSTANT og T.V.

il A ;Do'"instant o,

' '?f YES'k They use energy eve.*ﬁhen the screén 19 dark.

To eliminate this waste; plug “the set into an outlet: that 1s controlled by
a wall switch and use this switch to turn the set
on and off; or have your TV service man install
an additional on-off switch on the set itself or:. -
in the cord to the wall outlet,

Vv’B use more energy7

e

4. Federal Energy Administrgtion, office of Energy Conservation and Environ- -
ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Print~ .-
ing Office, -May 1977), page 27.

5. 104
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HOME APPLIANCES‘

’ . ) |2 ' i \

'MICROWAVE OVENS

or oven - cooking.

e
\ ) : o RN T L

Do microwave aqvens use less energy? . N

The only vway one is likely to makﬁga 51gnif1cant energy saving is

to use the microwave oven almost exclusively (most owners) use their oveéns
as supplemental cookers. A microwave oven does' use less energy. than -
conventional ovens on comparable cooking tasks. Since ydu\would use- less’
water with the mi¢rowave oven it might be more efficient than a range .top

. burner. in cocking fresh vegetables for example. But the microwave oven

does not always save energy.. Heating up soups or -sauces on the range-top
could use about the same amount of energy as doing it in the microwave
oven. To help save energy, use the refrigerator ‘to. defrost food" ﬁdt the

- microwave oven, That is a needless waste Of ené%gy » e o

Y

"Microwave Ovensf,‘»Consumer Rep0rts; June 1976, pages 316 =.317.

085 - . R . ’

S Ly

\/\ :

]

MICROWAVE OVENS-*EFFICIENCY

How efficient are microwave ovens compared to conventional ranges?

The efficiency of the microwave cooking system in convertgng energy into

microwave energy, , which'is then absorbed by the food, is about 45%. How- .

ever, because only the food is ‘heated, and water or air is not needed to
transhit the heat to the food, it may be much more efficient than Surface

.~

Henry R. Spies et al,, 350 Ways to_Save Energy,(and Money) In Your Home

. and Car (New York: Crown Publishers, Inc., 1974), page 1l4.

085
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w5 - HOME APPLIANCES

“

" MICROWAVE OVENS -- HGW THEY WORK

" How does a microwave oven work?

An electronic cooking unit, whether built into a conventional appearing

- . range or installed as a separate counter-top appliance, cooks food by

A &M_

using high frequency radio waves -- _ab&ut the same as radar -- in order
to violently shake water mole-ules, which generate heat. Of’course,
these ovens will only heat items that contain moisture. They will not kS
heat dishes, pans and so on, The presence of metal shields the food
from the radio’ waves, SO foil and metal should not be used.
-

) Henry R. Spies et al., 350 Ways to. Save Energy (and Monez) In Your Home

and. Car (New York: Crown Publishers, Inc., 1974), page ll&.@%

104

SMALL APPLIANCES VS. A RANGE

EEA )

:,Are small cooking app!iances more’ efficient than using the range7‘

gooking appliances common to a household, such
q;'fle irons, and so on, are usually just as

i the conventional range, becaueé they are

e purpose and can incorporate omptic controls
¢ canflot be built into the general Purposé range or -
exception to this statement is the. tabletop oven or

o4 The. one, pos

: réale$“(not @1& .'ﬁé),’which may be more efficient for small items or short
o cooking timgs uﬁ'it %ﬁ not ag well insulated as the range oven and will
: lose moreégea the room when used for long periods of time.

o M ; ‘ﬂ!:“" wr, :’

HenrYAESWSﬂiQS gf’i&;,;?SO Ways 'to Save Energy (and Money) In Your Home
(Neﬂkﬂork‘ Crown Publishers, Inc., 1974), page llS

-
B3
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1. SMALL APPLIANCES -- COSTS

2. How much, on the average, does it cost to run my appliances?

3.0 | Aggliance , ' Averagé%ﬁosts
. Refrigeratot (single door)

12 cu.ft. manual defrost...........ﬁ,....;18¢ a day

Refrigerator/Freezer (two door)

Y]

day
day .
day

14 cu.ft. cycle defroSt......coevsserss...31¢
14 cu.ft., frostlessS.eeeiueeiveneraninaees ble
18 cu.ft. frostless....cocvuvenrerdunsn. bl

[PV

Freezer , P

15 cu.ft. chest/manual defrost............34¢ a day
16 cu.ft. upright/manual defrost......i...44¢ a day
16 cu.ft. upright/frostless...............60¢ a day

[\

Dishwasher®.. ...t veiviernenrrrensonssessssesss D¢ per use
ToaSter..-..-.-...V...............'oooo..l..l’,.....'. 4 Slices "'OI‘ lc

Coffee Maker

’Brew..ﬁ...,..;.l...h...,.................. 1¢ per pot
.~ Keep warm..............;};................ 6/10 of 1¢ per hour

Blender..................................y...a47 uses for‘Lc

Mixer (hand)......ceovivvvmeeeeriiiiiaeeeees. 18 uses for: Iﬁ

. wr

. Television ’

COlOT: tvienvrvensnsesesssnesssssssssssssss 3¢ per hour
Black & White............................. 2¢ per hour

Light Bulb ., * ;
kP .

100 Watt..................................1 2 hoygs for l¢
60, Matt. ., uitereneaiiineaeiieasaseanss..2 hours for l¢
25 pWaFE,.»...............................4 7 hours for 1¢

Room” A;r*Cdﬁditioner**........................13¢ per hour.

v

Electfic Blanket.............................. 9¢ per night

Clock.......agzw......h,,................t....15¢ per month

Vacuum'Cleaner..uwa...J......a................ 5¢ per hour

Drxer.........................................26¢ per load

Iron.......................................... 5¢ per hour
i : .Washing;Machiﬂe*.....N........................ 2¢ .per load
: -+ T i
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En HOME APPLIANCES 7

SMA@} APPLIANCES -- COSTS (continued)

&5 ARE ONLY AVERAGE COSngAFTER THE,EIRST '10kWh*** AND ARE
i ON APRIL 1976 CON EDESON RATES. ANDy FUEL CHARGES. iJOUR
APTUAL COSTS WILL DEPENBZON THEFTZE AND EFFICIENCY OF fé&R
_ APPLTANCE AND HOW YOU/USE, IT, :
- ‘ _ﬁvﬁ maﬂm o

B o A7

\

LT e s o R ,

\‘(7 .JI
kA 10 000 btu unit with an‘enkrgy efficiency ration (EER) of 8 would
each eost about, this mych .0 operate on a 95° -day with the compressor

running continuously.

**%A11 customers pay a minimum charge of $3.27 which includes the first
lO kWh.

»

4. Consolidated Edison Company of New York,.Inc., Customer Newé, June 1976.

¥,

5. 104
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/} ENERGY MANAGEMENT

» R i

1. ASSIGNING RESPONSIBILITIES

2. What should I do to assign responsibility?

3. Accomplishing any program requixf'ﬁ first, above all else, the commitment
of people...yourselves as owners a§d managers...and the commitment and
cooperation of operating people, mdintenance people and building users.

P Everyone involved must be committed to the concept of energy conservation
in order to accomplish a successful program and to make a’contribution to
the national goal of energy independence.- To initiate a program, an in-
dividual, or a committee, must be given top management's full support and
be asdigned the responsibility and ‘accountability for plann;Q§ and carry-

ing it out. B4
4. Federal Energy Adminiéfration, An Energy Management Program for . K‘@v.~"‘

Commercial BuildingA" — PSS

N ., ARy
5. 073, 074, 058 _ ) .
H
g o
o
3 ! 4 7 303
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ENERGY MANGEMENT

' 1. BUILDING SURVEY

2. What is 1nvolved 1n d01ng a bu1lding survey7

3. After you have completed the documentatlon of past energy use,.1t is
“time for a personal tour. You should conduct a walk-through sprvey to
determine the existing conditiom and uses of the building and the oper-
'x_ation.and performance of energy using systems. You may want to call in
an outside consulting engineer for 'the sﬂrvey. In ‘any event, whoever
performs it must be expert enough to recognize a possible source of
wasted energy.

Inspect each and every energy user. With regard to mechanical equip-
ment, ask your maintenance engineer what its purpose is, how it oper-
ates, how frequently it runs, and what other equipment it depends on,
or depends on it. From this you can determine where the opportunities
for energy conservation exist. In many cases significant waste can be
= eliminated through repair of faulty equipment and improved maintenance
- and operating practices. These opportunities will not gdversely affect
the working environment and business equipment required by tehants. . e
You will find that many options are available, some that require little::
‘change from current procedures, others invqlving modifications much - g"k.
broader in scope. You will also find there can be a world of differ-
wence between " "

¥

on paper" building design and equipment performance and what you
"‘will see in actual practice. At this stage, you might also invite rep-
resentatives of your utility companies and equipment manufacturers to
yiait your building. Ask utility representatives for their recommen-
dations on how you might cut down on your energy use.

This survey should result in a thorough report that details each and
every energy-using fault of the building and its equipment and the
opportunities and methods for correcting them.

4., Federal Energy Administration, An Energy Management Program for Commerc1al

Buildings. ) . ‘
. - . 8
5. 073, 074, 058 v .

4
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ENERGY MANAGEMENT

1. PROGRAM IMPLEMENTATION

'

2. What should I do to implement these actions?
3. In order to implement the program, everyone involved must be informed
about what is going on, what is to be done and howA ,affects them.

You or your representatives should meet with tenant? personally to ex-
plain what they must do to cooperate and how - they will benefit. Also,
use strategically placed signs reminding peoplé to take certain energy-
saving actions. You can help your maintenance°and vperating people im-
prove their efficiency by providing them with technical guidance from
numerous sources; equ1pmenf’manufacturers ‘manudals; supplier- sponsored
courses; education and training courses from local colleges or consult-~
ing engineering firms; and others.

gguijﬁl Federal Energy Admlnlstration An Energy Management Prggram for Commerc1al

Bulldlngs. ’ _ :
5. 073, 074, 058, 002 . R

1. PROGRAM MONITORING.

2. Do I need to monitor this program?
‘ What is involved?

3. Implementing .an energy conservation program is not a "One-shot deal”
While certain iditial actions must be taken, true effectiveness can be
obtained only- -whenp the program ‘is managed on a year- round basis. One
way to monitor pfogress is to chart our monthly energy use for 'the past
12 months and marﬁ'your current year's monthly goal for energy use. Then
keep track of yop %éstuai energy used and mark it on the chart on a month-
by-month basis, will be able 4o se€e how close® you are to being on
target each month 1f changes aré required in your plan to meet the goal,
you can take correctiye action du&&ng the year-to obtain extra savings
without interrupting g?rvice or affecqing the. comfort of your tenants.

. u
[ SN

4, Federal Energy Aaminlstration An Energy Management Pr_gram for Commercial

Buildings. . N
5. 073, 074, 058, 002 e

Vool
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ENERGY MANAGEMENT

SAVINGS POSSIBLE

How much can energy management save?

Conservation programs undertaken during the past three years in_ thousands
of commercial, institutional, and residential buildings have aIready saved
20 - 50% of fuel and the electricity used annually. It is possible to
realize such savings in other kinds of buildings too. These energy manage-
ment programs are realistic and beneficial. T ey can be helpful to you as
well,

Federal Energy Administration, An Energy Management Program for Commercial

Buildings.

058, 073, 074

ENERGY USE

- ‘How is energy used in commercial buildings°

— . - —42% Industnal
f ,»-—26%Transporhlm
/ - 30% Commercial
>/ +, . 33% Buildings

“-70% Residential

67% HVAC |
—13% Lighting ¥
210 % Waterheating .
=10 % Other

“t

. Federal Energy Administratlon, An Energy Management Program for Commercial

Buildings.

. °058, 073, 074
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SOLAR .
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1. ABSORBED HEAT, USES (LOW-GRADE HEAT)

2. What can the heat ..sorbed by the collectors be used for?

3. The heat can be used for numerous residential, commercial, industrial,
and agricultural processes which require a fairly low grade of heat.
For example, the heat absorbed by these collectars can heat buildings,
dry laundry, heat water, cool buildings, produce low- temperature process
steam, dry grain, desalinate seawater, heat swimming pools, dry lumber,
melt snow, etc.

4. Sunworks Inc., Solar Energy Q's and A's, 3rd printing, 1975.

5. 025, 026, 061, 060, 062, A-9

1. ABSORBER -- SELECTIVELY BLACKENED SURFACE

2. What is a selectively blackened absorber?

3. The absorber is the component of the collector that gets hottest. It is
blackened for maximum absorption of the sun's energy. Two types of black
may be used: one is a flat black; the other, a selective black. Flat s
black paint, of the type that comes in a spray can, for instance, has long
been used to blacken collector absorbers. It has an absorptivity in the
solar radiation region of the spectrum of about .95 and an emissivity in
the thermal radiation region of the spectrum of about .95; that is, it
also re-radiates heat at a significant rate. . A selectively blackened
absorber has a absorptiwity in the solar region of the spectrum of about

.90 and an em1331vity in the thermal region of the spectrum of about .10
or less. Thus, a selective surface improves the efficiency of the col-
lector significantly because of its low emissivity. For example, when
operating at a 100 F. temperature difference.between collector absorber
and outside air, a collector using a selective surface and single glass
cover has about 15 to 20 per cent higher daily efficiency than a collector
using a flat black absorber surface and a double glass cover.

4.'\§unwovké Inc., Solar Egergy Q's and A'sQ'Brdibiintiug, 1975.

5. 025, 026, 060, 061; 062, A-9
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! SOLAR

1. AIR VS. LIQUID-PROS VS. CONS

o

“ .
2. What are the advantages and disadvantages of using air vs. water systems?

£ |
3. AIR ~
.Advantages ' Disadvantages
Moderate cost. ) Can only be used to heat -homes;
No freezing probleméé . ) cannot presently be e90nomically.

adapted to cooling.

leaks of "little nce.
Minor leaks o e consequence Large air ducts needed.

As air is used directly to heat the

house, no temperature losses due to Larger storage space needed for !
I heat eichangers (devices which trans- rocks.

fer heat from one fluid to amgther),

when the system is used to space Heat exchangeESﬁneeded if system

heat. o is used to heat water.

No boiling or pressure problems.

~

-

WATER OR LIQUID

Advantages Disadvantages »yﬂ}a

4 \'.
Holds and transfers heat well. Leaking, freezing and corrosion
can be problems.

- Water can be used as storage. : ’
3 & Corrosion inhibitors needed with

water when using steel or aluminum:.:*
There are liquids which are non-
“corrosive and nonelectrolytic;
however', they are toxic and some

of them are flammable.

. Can be used to both heat and cool
v homes. .

Compact storage and small conduits.

A separate collector loop using

a nonfreezing fluid and a heat

. exchanger or, alternatively, a
draining water or inhibited water
system, are required to prevent
freezing. In warm regions,’whére'

- g ‘ freezing-is infrequent, electric

o warmers can be used.

4. 'Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D¥ C.: U. S. Government Printing
6¥?fgéb June 1976), page 10.

AL
5., 025, 026, 060, 061, 062, A-9 2

1 4
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ERIC '

Aruitoxt provided by Eic:
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SOLAR cuo

APPEARANCE, INTERIOR

Does the use of solar heating alter the appearance of the interior of
‘the building in any way’

No. Since conventional means of dlstributlng the heat are used, there
is no way to detect from the interiof of a building that it is solar
heated.

Sunworks Inc Solar energy Q's and A's, 3rd printing, 1975.

025, 026, 061, 062, A-9

BACKUP SYSTEMS, THE BEST

What are the best back-up systems for solar house heating?

The best choice depends on the installation. For a new house, an over-
sized water heater would be a good choice. For a large effice building-
a full sized furnace or boiler would be required. Heat pumps may also be

used.

Sunworks Inc., Solar and energy qu and A's, 3rd printing, 1975.

‘, 025, 026 060, 061, 062, A-9 L#g

x\
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SOLAR

1. COLLECTOR (ANGLE, ORIENTATION) o Y

L v

2. At what angle and orientation do the colléctof!)work most efficiently?

3. The angle at which the collectors must be ‘tilted to the sun depends on
both the appljcation and the latitude. In general, for space heating
alone the optlmumfan le of inctination from the horigontal. can be cal-

o culated by adding 15 to the local latitude.® Thus, for a heating sys-
tem ;nstalleé at 42° N. latitude, the collectors should be tilted at an -
o ‘inclination of 57° from the horizontal. For a system that is to be used
ciyeary round such as for domestic water heatlng and air-condltlonlng,
the optimum inclination is equal to the local iatltude Collectors can
also be mounted on a vertical south-~facing walll* This minimizes the .
buildup of ‘heat in the collectors 'during the summer when heating is not
needed. However, a somewhat greater area of collector would be reqdired
for a vertical installation’ to perform equally to optimum collector tilts.
Also this type of installation is not suitable for domestic water heating.
The optimum orientation for flatplate solar collectors is slightly west
of due south. Hbwever, the collectors can be orientated as much as 20
. off south and still function fairly well. Any deviation from due south
can be compensated for by increasing the collector area. Magnetic vari-
ations in different parts of the UL S should be calculated ad¢curately
1n order to locate true south. ’ '

4. Sunworks Inc., Solar Energy A's and A's, 3rd printing, 1975.

5. 025, 026, 061, 062, A-9 )

&

=)

v

1. COLLECTOR ANGLE~SPACE HEATING & COOLING

2. 1Is there a di'fference in the angle for heating and cooling?
3. If your solar system is for heating and cooling, the most optimum angle
is near the latitude. If the system is for cooling onéy, you should
¥nt the collegtor at an angle about 10 to 15 degree ess than the
latitude.

4. Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (WaSQH
Offlce, June 1976), page, &, X

5. 025, 026, 060, 061, 062, A-9 4 . S T

ERIC - ‘

Aruitoxt provided by Eic:
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COLLECTOR ANGLE-SPACE HEATING ONLY“,

Does a solar collector have to be positioned at any certainVAﬁéle?
3 .

The tilt of a collector can increase its ability to capture the sﬁn‘ . b

rays. During the winter season, the ‘most ‘optimum angle is thé latitude ’

of an area plus 10 to 15 degrees, in the summer it is the latitude minus 10

to 15 degrees.J However, the tilt can be off as much as 10 degrees and not have

a major adverse effect on the collector's capability. The collector, of

course, must face South. If a golar systém is designed for heating, the

collector surface in )st instances should be nearly perpendicular to the

sun's rays in the middMe of Janéﬁry, generally the coldest days of the

year. This is usually an effective position foOr capturing the.sun's rays,

This perpendicular position is the sum of your latitude ‘plus ‘15 degrees.~}x o

Federal Energy Administration, quigy Resource DeVelopment and the U SA( K
d welfafe Office of .Consumer Affairs, -
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing

.needeq.

Office, June 1976), pagde 3. ) q
062, 061, 026, A-9, 025 ‘ | T

COLLECTOR AREA NEEDED

How much-épllector area 1s needed to heat a stIUCFure? ’
; “\

The ameunt of collector area varles cdnsiderabiy with the—climate, the

. efficiency of the collector, and the-heating requirements of the building.

In general, in the colder climates such as New England one would need-.a

. collector area equal to 30 to 40 percent of the total heated floor area

of a well-insulated structure in order to carry about 75% of the space
heating”load. In warmer or sunnier climates, less collector area is

>

Sunwgrks Inc., Solar Energy Q's and A's, J3rd printing, 1975.

025, 026, 060, 061, 062, A-9
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v .. " SOLAR .

COLLECTOR - CONCENTRATING VS. FLAT PLATE

'f&\ Zi What is the difference between concentrating armd flat plate éollectors?f
3 _ s e . . . .
3. Concentrating collectors can only collect direct solar radiation, so they
e are not much good on cloudy days. Flat plate collectors do not have this"
- limitatjon and can pick up diffused radiation. The extra cost of the re-
flector must be weighed against the Btu's on sunny days only.

4. Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Educatien,. and Welfare, Office of Consumer Affairs,
- Buying golar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page 4.

A

5. 025, 026, 061, 062, A-9

1. COLLECTOR - DEFINITION

2. ‘What is a solar collector?’ )

- - ’ T

3. It is a device for intercepting the sun's rays and converting them directly
to some conveniently tramsportable form of emergy. A solar heat collector
absorbs the sun's energy and converts it to heat. A photovoltaic collector’

'\ﬁﬁﬁl uses the sun's rays. to produce electricity.
DA . o 5 |
4. §U“W0rks Inc., Solar Energy Q's and A’ S, 3rd printing, 1975.

)

. 5. 025 026 060, 061, 062, A-9

a

1.. COLLECTOR - EFFICIENCY

[}

2. What is meant by the efficiency of a collector?

3. The congumer ‘fs likely to hear a-lot about the efficiendy‘of_a.collector,
= and by this is meant the ability of the collector to capture the sun's
power. For imstance, If [t is said that a collector has a 50% efficiency,
that means that under certain conditions, the collector captures 50% of
the total energy hitting the surface of the collector. *

4. Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Educatiorw, and Welfare, Office of Consumer Affairs,
¢ §2x§55~§912£, by Joe Dawson (Washington, D. C. U. S. Government.Printing
Y Office, June 1976), page 4.

L

5. . 025,~'026,.060, 061, 062, A-9~
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1. COLLECTOR-FLAT FTLATE (OPERATION)

”*i.l‘gpw does .a flat-plate solar~heat collector work?

3. A fluid such as Watef or air passes through the collector, picks up the
sun's heat from the hot absorber surface and transports that heat. away-
from the collector. The heated fluid can be used directly or it can
give up its heat to a storage contajner.

'1_.<

3, Sunworks Inc., Solar energy Q's and A's, 3rd printing, 1975

4, _025, 026, 060, 061, 062, A-9

vi

, 1. COLLECTOR 1

2. What prevents the liquid in the ¢allectors from fréezing,at night?

3. The system can be designed so that the heat transport fluid drains into
a cohtainer where it won't freeze. Or, anti-freeze can be added to the
fluid so Mt can remain in the collectors during the ight.

i

4. Sunworks c., Solar energy Q's and A's, 3rd printing, 1975.

-5, 025, 026,/ 061, 060, 062, A-9

5

1. COLLECTOR LOCATION
2, Do the collectors have to be mounted on a roof?

3. No. Although they are most commonly mounted on the roof, collectors can
be placed on a wall of a building or on a separate structure or on- the
ground.

M Suﬁmwks inc., Solar energy Q's and@'S, 3rd printing, 1975.
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COLLECTO&—MIRRORS’GR LENSES USE OF ‘ : “
« > Lo
rAre mirror& or lenses used ty’ c8ncentrate the sun 8 rays in ‘this type of
_collector? T . o ’
. No.- Mt§fors or lenses are used only in concentrating ‘collectors. Gon-
n

3

"o,

lfﬁf

4

T

3.

%

centratinyg collectors can achieve higher temperatures than flat-plate
collectors but can use only direct solar radiation. The direct rayibof

“the ssun .may be - considered parallel and thus easily-.focused. Such cal- .

ectors are not efficient absorbers for incident solar raliation that

is reflected from the atmosphere and the earth's cloud cover. This .
radiation is non-parallel, i.e., diffuse. Thus, concentrating collectors
work effectively in areas which have a good-deal of ‘direct solar-radiation,

»such as .the SqQuthwest. However, in ‘many parts - ‘of %he United States, a

large portion of the total solar radiation is- diffuse. (In parts of New
England, for example, ak much as 40 percent of the winter radiation is
diffuse). 1In. contrasq to concentrating gollectors, flat-plate collectors’

. can utilize both direct and diffuse radiationx,

3

/
Sunworks Inc., Solar energy gjs and A's, 3rd printing, 1975.
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COLLECTOR-ORIENTATION (POSITION)

What pOSiE;Pn,mnst the solar collector be oriented?
*_ idealrposition of the collector for' the greatest annnal“and seasonal X
y recovery is facing dile South.- However,:a variation of as thuch as

: 15 in edither direction wﬁil not significantly reduce the ;efficiency of-.

the collector. ' : , . , CL v e

" ,\& . s \
1 : .
'Federal Enkrgy Administration, Energy Resource Development and the/U S

_h_Department of Health ‘Education, and Welfare, Office of Consumer Affairs,
" Buying Solar, by- 30e Dawson (Washington, D. C.: " U fS Government Printing ‘

‘Office, June 1976), page 4, : f} : : ST S
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tor consists of a copper ‘absorber plate covered ‘by. glass. Be-’ )
lass ‘is an air space, ‘then a selectively blackened absorber plate.
‘ id ~-type collector, tubes are imbedded in tHe absorber plate. .
== These tubed carry. the liquid to be heated. In the air-type collector, air
passes throfigh a duct atfached to the rear of the absorber. Behind the
. assembty}is a layer of insulation and a metal casing. . .

4. Sunworks InC\{“§olar eneEBY Q,S and A's, 3rd:pr1nting, 1975.
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1. COLIECTOR QpALITY DETERMINATION = 523%?0 _ N

2. 1s there ahy way of determining tbe quality ng a solar eo lec;oﬂr * A
‘\ . v «

3. Determining the. q:aii%y of a collectJE‘is a

complex process,-and one -
which only a qualif engineer shopl Aan ertake.

4\“¥bderal Energy A }nistration. Energv outce Development,ﬂ-f~
. Department of Health, Education, and Welfare, ‘0ffice o
-~ . . Buying Solar, by Joe Dawson (Washington, ‘g.. U.. S)«Covernment Printing

: Office, June - 1976), pagé 4, 4 e
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3. Obviously, the collectors
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1. COLLECTORS & ’HA o L ' W

2. of whaE concern iy fhe possible shading of the collectors?

g :@-t function properly if they .are in shadow « .
most: of the day. For most applications it is dgpirable that the collec~ "
.tors have an unobstructed view of thé sun for at least six ‘hours; ideally
this-would occur three hours 'on éither side of solgr noon. When planning

a solar installation, a careful ¢ qy’sheuld be made to'det:e‘it‘mineowhetl:u-lr:'j

‘or not the collectogs would be shaded from the low December stn 'y nearby
terrain, buildings (includffg ihe building to which they will be”httaetfed), -
evergﬁéfns, othergrows: of coll ctons, and the like. R , o
e S » I
Sunworks Inc., Solar energy QAs and A's, 3rd pginting, lﬁﬁs : 9}u¢ _
50 025, 026, 060, 061, 062, a9 ./ 4 SN o .
' R o %fblz .

T

;l\A water can, be circulated
o melt the know

PO T o
© N |

I. .‘-"(’:OLLEC.T'ORS AND SNOW .

2. What happ?ﬁs ig a heavy ow blankets the collectors7’f

3. In the_latitu es where it dnows frequently, the collectdel ill g nerally
be inclined dg a sharp angle (50° or more) which will_ help-keep snow fro
accumylating. f it does stick,. snow is still sufﬁiciently trangparent-
‘to sunlighb zorldepths less than six’ inches and the sun will _Penetrate tO °
“~the'collectot, warm it,sufficiently to melf the layer of snow closest to '
the glass, and help ‘it tg,slide off. If a de@p blanket of snow fal}ss hot -n\\\\
rough the coIlectOrs from the storage tank’ to
t to slid off o L . : .
- - x

4, Sunworks Inc., Solar ene;gy Q 8 an Afs,ASrd printing( 1975
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. i. ‘CDLLECTOR SUN"TRACKINC . T .
LR : s - .. ,
‘ 2 Can col‘lectors be mounted ’to follow thewun? L e IR
a 3."Yes, but the framework and . mechapism for tragking ; un must, At thiq'
L? 2 time, be: provided by the pq;chas@r&‘ Although sun&& king doea bozg;
the efficiency of the collector,’ this type. of install 3 Teqt =

‘)more roof or ground surface area“*more maintenance%x
- sve thdan fixed mountings. The cbllectorg cam be; v ] ,
~ sun_on’'ong or two axes. ~In a one axis mouﬁting LETT I can 'rétate

,about a vertical (north-south) axegvor about a- HOWiHarta Hst-west) )
axis. The most desirable axes of rotation ‘depends on the»aﬂplication and
. the latitude. ‘The. most effgptive forQ of . sun~traqking is® the poldr mount’ .
which rotates iny,both the aprth-south and east~%§et axis. . Polar’ mounting, .
-or heliostatic. moanting ds it is(sqmetimes call ﬂhables the collectors

- to receive, the makjmum sojur radigrion - 302£07.40% more sunshine®than the
fixed mounting alloqgh- and can improve the'tctal output o@-ﬁhe collector @
by as muth:as 70%. In some. cases, this increased output can justiiy the.

- additional cost of the mounting n?d trdcking equipment aqg*\;s maintenancen

-

:

4.i Sunworks Inc., Solar Energy Q's and Ar;, 3rd printing,-}975;g T e i
5. 025, 026, 060, 061, 062, A-9 ' . = S

Y , - ;o
— . « N, A

N \, ) i . ‘ . . ‘ ‘ L . - v
- = ’ o s .V‘D L .

1. COLLECTOR TEMPERATURES - . 3 : ‘ N R

- , e e L
2\.4AHow hot does the”Collector get? ’ l T /'<i\

3. .The temperature attained by. the' collector .depends both, on the(dmgunts ofi.
solar eneryy striking it at a gi*;n timewand on the rate at which, heat
is-being transported Trom the, col ector. eneral on a clear day it

, is possible to gttain temperatures 100° - 15 F. above thé outside ‘air,—=: '/
% L temperature. Thus, on a hot summer day, temperatures above the boiliﬁg :
: ' point of water can“be produced.y During peri}ods when thereois”‘o flow. -
through_the'collectorsptbey can attain’ of 400°F. .- .
Y printing{ 1975. L
Rf 5. . . f“t Iy .
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hich {s equivalent to .$1;,195.00

- .i?y afinually, which.is equiva t
v lar system will be iR t?%;

o # ‘

' indefinitely

.-.Is ‘solar Space heating and hot wate\\feasible for eommercial ;hffsin

- ing upon the inmitial-cost

)
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2 SOLAR v,

-

COLLECTORS-TYPES & QUALITQ OF MATERI:L.. PSRN

Q ¥

a

. VWhich type of collector is the best; aluminum, copper or étainless steel7 -

ot C0pper is more expedsive, butr it can be- used with most potaH&e waters with- .

out inhibitors. " Steel and aluminum are more economical, but inhibitors must

be added to prevent corrosion in most systemsiy Copper will. hold up -over a

long tike without inhibitors, while steel and alumfnum. will fail quickly - - ~ .
unless they have special coatings. _In inhibited?ﬂater, all three will last =
as long as the inkibition is maintained. All’“three will hold

up. indefinitely in suitable non—aqueous nonfreezing, heat transfer flpids.

Steel and aluminum must be ekgctrically igolated from‘bathbth and from

“%opper to avoid galvanic corrbsion. Isolatiqn-iséobtained'ﬁy u%ing insu~

lated r:;&pr or plastic conneqtions to join disstmtlar meé%lSa ’
SRR o ,

ral imergy Administration Energy Resource Development -and the U, 8§,

De; artment»of Health, EducatiOn, and, Welfare, Officemof Conswmer ‘Affairs, -

ar, by Joe Daws8n (Washington D C. U s Government Printing

[%

Office, ane 19765, page 5 . e
1025, 026 060 061 o&ﬂ:” A— {
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' COMMERCIAL BUILDING UsEs , | ' J
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How much will Mt provide -

j

s solar energy sys;ims‘are avail
lg9000 square, foog buidding in the ‘N
politan area\ 3,330 s8q. ft..of collectoqa\;nd a- 3

will provide 71%)8f the space heating ot water
‘ building in‘this" area it is possibl

at is the cost and. payback? .

e for'commerciaf buildings

York, New Jersey and Connecticu etro-9!\
 gallon energy. s e t.nk

ergfneeds.” For a
' oil annually,

-/ The cost of‘the
Hence depend-
e payback period can. be anywhere,i'.

R S L. . . g j_ te
o e o o
U"S Energy Resea;ch and Develogmént A ministration, Divig bon of . Soldr .
Energy,,ﬁplar Engrgy for Space Hedfing & Hot Waterw( ashind®on, D. C.:
U. S. hovernmeﬁt Printing,Office May 1976)% pages. 6 L.ﬁi
L 5-" g

between 10. ~ 30 years.
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2. What are the major co_

1. CONSIDERING SOLM (quT TO LOOK_FOR . S T &

T 2. Why should chon%er é}solar heating system for my home?

\ 5‘Dependiti /on your location, about 5

E ara-

: | -  somr |
R 4

1. COMPONﬁNTS -- MAJOR HEATIﬁG A . ”

e !

'unents off‘a golar heaging system o

s ﬁ‘

“is made up of collectors, a hea és‘qrage container,

- a heat distribution’, jem, and an auxiliary heater. Fe also includes vari-
‘ous Heat exchangers, ogntrols, pumps, and piping.:

4, gSunwork# Inc., Solar energy Q's and A's, 3rd printing, 1975

o, A
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3. There are’ four easons why. you should consider installing such a, system
’ in your ho . i,

X ), “You will have’ long-te savings, . R ~

gher resale value as conventional //

. - (b) Your home ~may have a
. energy prices increas

$

/ c?e ‘You will ¢ ngerve ene gy and ] ' .

7 d) Your system 1 be cologically safe and clean

SSi%the ener needed to run yd!

home will be used for space heating, bout 15% for hot water. If so

‘of tRe non-renewable fossil fueld usgd to genera ‘that energy. could be
put to othér. uses, dur oil and gas supplies will last longer:. and provide
more time t‘o deVeiob'vothe,r energy.- so Ges. .

\
Coar

4

4. IJ S. artment of Housing and U‘rh . Dge;oglnent‘, Solaernergy and Your
+ Home (Wa3hington, D. C.; U,  S. “Govemment ?r‘inting, Office r]une 1977), 7

page 4 ,\_,_/ R '\"’ ’. -“""
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1. COOLING w5 - : a

. ‘ i : - m
| .
1;” 2, Can solar energy cool as 1?11 as heaé buildings7 i

= 3. Yes, the collectors can provide sufficient heat to run liquid absorptlo%&
R co&ling units. At present, solar cocling _is8+1n a more developmental stage~§
than solar hegting. A number of solar cooling experiments have ‘been suc- '
cessfully, conducted’ but the only equipnient currently eommerc1ally avail-
able for solar cooling is for installation abdve™a 20 ton .cooling require-
ment. ..Since the average. house has a- cooling‘?equire nt of three to five '
tons, og;y largen buildinga~or clustered housing can%§e cooled at present

S wkth . solar-powered absorptiqn systms. ®Bmaller residential-sized liquid
T absorptio units will pnobably Bgfome available once sufficient demand %as
”been demog§frated N : :

4, ”unWOrks Inc., Solar ene:gy Q s and A's, 3rd printing, 1975 ’@
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1. ', CONVENTIONAL ., .
, . -~ u- - - ’ . \/
‘2. he ting more expensive E%%b conventienal heatirdg systems?
4 o < c}, . L 3 -

3. There are two main reasons. FI;§ZT\mhe cost of the- solar collectors
/‘ ", the heat storige containe s and the necessary piping and controls mhst
be added to the cost of t§%§egggentionai system which serves as the _
:“ - back—up. .Second, because the lar energy industryis in its infancy 7\ ;
. and production volumes are low, the cosdt of the equipmenewis hlgher
“.  than itwwill be as$ volume’ incsea%es. Still, the cost fof equipment is
i paid back 4 operating savings; in a relatively short time*- which wil&., o
be getting horter astegpventionef fuel costs increase. » '

' ",19‘15~ - x{,;- g

S, Brd printi
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. _é%STS -~ HOW MUCH FOR HOME HEATING : . : .

: » . . . &
2. How much does a solar heat“ing system . fOr a'house cost" ‘

3. The initial cost ”o,f a solar heating system 1s presently spmewhat more
than 2.5 'times'that'“gan, oil-fired hot water system and three or four
times as much as an ectric resistance heating system. The lower Gper—
ating cost !} obviously the attractive fgature of the solar energy sys-
tem since thé& only cost @n’volved is that ®Bf “the -fuel for’ the back-up ° ’
sys‘tem and the electrd.c ty tn;prun the purhps and fgn ~~The monthly oper=
‘ating cost depends heaWy ng.the design ‘of the sp,eci\fi systém ‘and on
.,the prev,ailing qost. tH o fuel \ﬁp.r ‘the  auxiliary™heatery In general ’
hee: .,- ctric heaging ‘the opprating savin £ a solar
pay*, Eack the original -dpst” of ‘the" so}‘a
ack time is somew aty Ironger when compared with
hese figures are based on
for uel oil and a fuel cost .

Ne -

4

' ﬂiea , )
Sun orks Inc. , Solar energy Q nd ; A'si 3rd printing,(l975 /

B 3’ 2t g, R ‘. .
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“1{ DESIGN CONSIDERATIONS e

2. 'Why aren't solar systemé designed for 100% of anticipated heaéing demahdk_@,;

3, For cost effective. reasons, most: acji'Ve solar ?zfms are not designed to
< haddle all\the anticipated demaqd 1f, for insfance;a'8qlar ystem werh
‘ - designed to handle 100%.of the heating load durdng -Ehe middle ®f thé win-
. ter, ‘the collector and storage ystem would have to be large enough to ™
provide energy. for -extended peﬁods when the sun doesn't:shine’ bthese ’
. expande& units wld only be u‘SeQ dur1ng ‘limited periods, the ext ycost ,
3 nprmally isn' t justified by, the s ?vings Nn fuel cost. ¥ . RN
' WL-_/ e ’ 3\’ ' ’ .
4. “Fe) ex’al Energy Administration Eneﬂgy Resburce Development and  the ¥. S. :,
Yoo D%rtment of . Healthl EducatioB, .and Welfare, Office of Consumqr A fairs, o
’ ing Solar, by JJoe Darrson (Washington, D C ; U. 8. Gov;nfﬁen‘t Printin g

" ‘Ofﬁ'ice June 1976), page\9 _ S ' .,. ‘ »
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2, Is it difficult to operate a solar heating¥system? .
‘ 3. No! . The system is completely automatic. Thelbccupant merely sets éhe
;o aﬁ?ermostat to a desir setting as with conventional heating systems. )
\ Y =t 1. 207 Sy : -
unworks Inc., Solar Enmergy Q's and A's, 3xﬂugrintiﬁgy 1975,
. PR A r - ’ ~ .
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1. ECONOMICS -

) G~ SR .
N ! : ' o Wy ; y \
. .. 2+ Space heating and domisitic ho%ﬂwater savings,”'cogt paybga  collector
' i B A b . . .

3. Betwyeen 50 -~ -80%of the yearly heating and_hot water requirements gan be
supglied b§ solar energy.k,For a 1500 sq.%Et. house in the N_w York, New -

Jersey and Connecticut Metropolitan area; W0 sq. ft. pof cohﬁectors and- a '

750 gallon s;ijge tank will provide 727% of ‘the heatigfif~and Dot water energy’

w3y néeds. For alhouse in\this area it is possible to save612 gallons of oil

b »” " "annually whicW’is Equivalentsto $245.00 at 40¢/gallon,'b;~i51000_kwh of elec-

- tricity annuall ich is equivalent £o $720.00 at 5¢/kwhgd . The cost of the -
//;&\5 - .solar systeffi%f pe in the range $5,000.00 ~:$15,000.00. , Hence depending -
. upon the initial price of the system, the payback ‘feried can be anywhere from -

8 - 24 yeds, however, you mu reﬁember,that,the\@ncr ased*prices of oil, . ..
| natural,gas/ and electricity will make this gd'even md?%““eééiblg ‘endeavor. ;;«
AN g . . Iz . - /o’ ‘3‘:'”‘.

. . . S ) B /
eJopment Admin trat1on,,Diy1§ionvof Solar -

sy .

4. U. S: Energy Resedrch and D

.Energy, Solar Energy for SpAc Heating & .Hot Wwter (Washington, D. €.: ”f;::;;\
p, U. S. Government PrintinQROffice, May 1976), pages 6 - 13. T AR
-5, 025, 626, 060, 061; 062, A-9.. 098, 097 e e /\ v R
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1. 'ENGINEERS, CONTACT ae‘k ' . RN

2. How can I contact a reliable ‘solar engineer?
3. One of your best bets is to call a local engineering university and ask
" to speak to ond of the professors about solar energy. Tell the, professor
' _you'want to-hire an advisor who is knowledgeable in the area. Generally,
‘these instructors have a good idea of who is good in a local community.
" Failing that, -eontact one of the local engineering societies (such a$d the
American Institute of Architects, the Society of Mechanical Engineers, or
the American Society of Heating, Refrigeration, and Air Conditipning En-
gineers) aad ask for a list of engineers who are knowledgeable about solar.
“:w When you mqke contact with those who are on the ist, ask for references

. ¥ as té their- Prqvious work in the field. . A
o . E 4 , % < M
fﬂ 4, « Federaf‘Eigrgy Administratlon, Energy §esource Development’ ‘nd the U. S.

. .,"M?iDepartment of*ﬂealth Educat on, and Welfare, Office of Consumer Affairs,
% ww‘lBu i Splar, by Joe awson ashington D. C.: U S. Government Printing.
Office, ﬁlme 1976), age 2 e - Y
io— 061, 062, A9 . : : _(’
3 t ‘ o ) & , .
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APPLECAT®ON ECONOMICS

2 .
- gL

2, What‘iS»rhe most economical~application of solarceneﬁﬁﬁ eqﬁipment? ,
. - 5,‘. .
3. Nearly apﬁlications are economicaL in that conVentional fuels are
" 3aved sihg solar energy. However .the initial cost of solar _equip-
P4 is high in rejation tg conventidhalIy fudgd - equipment.  ~ ThuQthe
N conomic attracti ness_oﬁ'using solartgnergy is viewed i terms of(how
' *- ‘'many yeafg are ired fb pay~pack the pxtra éosg'oféfhe solar. equip-

: ' imgnt with@ﬁuel savings._; 1e pagback period . nds upon the application:
g If solar emer ~can be used y round; such .as_for d mestic water heat-

ﬁ, i% theni?:the payback time is ¢ lorterf%n i it weér;‘e; _uaed only half the-
In L2 {&at

eqﬁn‘iear, qucﬁ agifor sga%g’heat heatlng is one

A oF the. mossiattra tive applicaﬁ 0 iy because it has a
KRS ’” ?\‘shog aybdnk ‘tim and dOQB a8 ¥ gllector area. If‘fuei
f LR CQSC ey Jpe to riorease ; . PN ds V:Ell be»g’en sho%:ter;'
. '._v’r“ ‘°v g, : . -

s

3 “‘
.
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s
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EQUIPMENT EXISTHRG BUILDING INSTALLATION

v : : , 76 '
. Can solar energy ejﬁipment be installed in an ‘existing’building?

Yes! The nature of the building determines ‘how the solar eﬁergy system

will be'installed aqﬂ how much it will cost. The simplest installation -~
: g .

1s ‘one that provides™~only domestic hot water. ' The collector area for
domestic water heating for an average residence 1s on the order of one
" 8q ft. per gallon of hot water required per day. In certain localities
having a high percentage of cloud cover two or even three sq. ft. of col-
" lectors may be requited per gallon of hot water per day. The average adult
in the United States uses 20 gallons of hot water per day. The collectors
 for a.small area such ag this can usually be installed quite easily, and,
in many cases, the existing domestic water heater can be used to, serve as
an auxiliary heater. The installation of solar energy equipment’tog eat

¥ and/or cool existing buildings is moré complex.

=
‘

GI‘f the roof agpa, orientgtion, and inclination neefi#he earlie _,é.it.edf‘- %
criteria, the collectors can be mount&d on the rodiag ogren ‘mad t of
the rocf. nifthe roof orientation and slope are ni:,{cggbpéﬁle,'qther" ot
. . methods 'of mbunting the collectors must be deviseder- Sid¥ might, for in- -
stance.be made into a fence mounted on a garage or mbix ted vertically on,

"\Q a Sputh wall. Space must also be provided for the, heat storage container

‘which in standard residential installations could be a 1500 gallon tank,
..roughly five feet inadiameter by 10 feet long. This might be placed im
a garage,.a basement or even be buried in the ground. In most cases the .

- isting furnace or boiler can be used as the source of auxiliary heat.

5. [025, 026, 060, 061, 062, A=9 - - . .
: 07 - .0..’_. Qﬁ . ”~

If* the boiler or furnace is in poor condition and needs replacement, then

an oversized domestic water heater can be used as the replacement. This.

aux{liary heater must be sizpd to handle the total domestic hotimater nﬂ% 7

.Sp#ice heating load for the building. The existing heatjdistribﬁgqon §§§t m -
y [vcan be used if it is a fqrced air system sizéd for air conditioning,  al~-

‘though some modifications wil},have to be made to the fan/gail undt. If
the existing system:.is sized for forced warm air only, it is tos all for

v

weffective solar heating and shduld be replaced with larger ducgs ¥ If the _ %FV

existing heat distribution system is hot water/baseboard radiation, it
cannot be'used unless the baseboard radiation area is increased pproxi~ '
mately three to four times, which wgild ‘probably be Gndésigable #Frchiteg—/"
turally as well ag économically. If the iE;sting at distNbutidd sys
is hatnwater\rédiant;'solar heating can behtied in very easily. *If the
 existing syétem utilizes a heat pump then solar eperg

augnent the performance of the heat spump..

t

. 3

. s

4. . Sunworks Iné,,NSolar energy Q"ﬂ’énd,A's; 3rd printing, 1 5. , \ " _/ﬂé'
O _ . : ;. : ~ . | £
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1. GRAKTS oRr: LOANS R )
. CUTELT£ ' SR
( 2. Ara there any granta or loans available for residentlal Sector7
+ . € L
o 3. Individually—owned solar projects are not expected to provide as much

information om impetus to the developing solar industry ag pro;ects by
builder/devel--ers and local.housing authorities.* For this reason, the
glrtment of Housing and Urban Development has,restricted awards to .
. der/developer projects with notpre—identified owners.\ﬂro receive 3
R information on: thisgprogra , write:, : g '

N 0 . g n o+, . w2 Solar Energy ¥rogr
g T T e e b

PR ) L' - ) ." 4+ Room-8158 = | a, N A
L \‘ " Washington, D. C. 20410 . . %y
/ R

4. /6 S. Energy Research and Development Adminlstration Office“q?"}fl
Affairs, I've Got a Question About Using Solar Energz (Washi‘ D, C, v
. . U.s. Government Printing Offlce, 1978Y, page 4. kg

%, 025, 026, 060, 061, 062, A= + T i
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1. q@'ﬁ'AT pop - B

Can a heat pump be nefd in canunction \{th a solar\home*heat¢in'g s)}stemw

ys . o .
e P 9.
;2) Sqme manufacturers are combining‘solar s,stems‘with he ps - for .
pu pose of. reduciﬁg eléctricity.dﬁ/ts."A heat pump is a deviice that
: capr~ity to eXtraet. heat from ¥»rool air or cool 1iquid- ahd <

0
] ) oy
. PRI .

Q’Rey:éavantage to thé utilization Of solar, ith~h£§t pumps 1s %hat

hr! can, be, glowed to operate zore effectivedy. The efficlency of S
3 system increases-as the.te perature .of the fluid pumped through
- the co

ector decreases. ﬁrefqﬁ solar colle}tor is able to be
RFrate ath a 1ower temperat eqmnse th a_héat pump syste and i
R this will c ct ‘more. pf . t sun 8 energy fon,use than a: non-h t pump
e P
S syste%, e “y _—. 5 : : p : , N
. e ..‘ﬁ' ”"f" "3} . \\' 1 c* R . ,,. . °

4 ﬁFederal "Endiggy . Administration Energy Resource Deve10pment and the U. S. .
Depar¥ment of,Health,iEducation, and Wﬁ}fare, 0ffite’ of Consumer Affairs,

-ABuying Solar, by Joe Dawson (Washingtod#D. C.: U;mS Gevern t Printing -
R sffice, JunE 1976) page }1 3 \‘ N A . Cos DR

5. 025, 026 060 o;}\\oéz, A-9 098, 097 J
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SOLAR - . g R

r e

1) HEAT STORAGE I e

¥

o

Mlong can heat from the collectors be stored during a_spell of cloudy

desired, a-'solar heat collection and storage system can. be designed .

) provide total solar. heating, even over lorig cloudy spells. Several |

ghh- solar—heated houses have been built which operated without auxil-e

';;ry heating. However, at present energy tosts, it ig " e anonomical

Z3P provide a back-up td the sqlar heating system that .utilizes a con-

y Wentional sourc§£5fpenergy rather than to providebthe extra amount of. -

«goll;ctor area dnd heat rage needed to.carry 100% of the heat%%g
‘load?- (If comventional energy costs coptinie gEmCIfmb ‘however, ¥l

r+:ﬂﬁgystem that provides 100% solar heating may becdme .the most economf&al ) -
A standard solar installation, sized to meet 75% of the heatin xequire— j

. “ments -for an averagé¢ house, might furnish heat for}about one. a e~ L

half-days of severe cold weather and possibly thre€ to five, days of

W ,EQOud g&ather with more mi!d’winte% temperaggggg; . N -

("

o H . %9 ;

© 4, Sunworlks’ Inc., Solar energy Q's and A's, 3rd printing, 1975 3
R 124 . ~

5.. 5 026, 060, 061, 062, A-9 , o - .

-3 ’ !

1. HISTORY OF DEVELOPMENT e

g .
2. Why hasn't solar energy beeq&more developed7 b - .

W

‘There are many reasons, but¥a primary one is econdgins "Until recently
it. was just not economical for a home owner to install a¢501ar unit. when
there were cheap gources /of conventional energy around

w . e

* /Ah. rjederal Energy Administration, Energy ResourCe Development ané the U. s,

’ epartment .of "Health, Educations and Welfare, Office of Consumer Affairs,
~

Buying Solar,- by Joe Dawson (Washington, D. C.: U, S. GoVernment Printing

‘Pfice, June 1976), page v, = - o
o . roe
5. 025y 026, 060, 061, A-d S B - - R
N S _ . . . T ’ L
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/5,7’_4<~\\\ ) S SOLAR .

[

A It depends on two bagic factors: if it loeks goo and it‘ saves gufficient

- énergy purchadi You should be able to prove w her it works or.not in

< . cases oﬁ retrotit simply by .saving your energy bills, and comparing con-

3 ~ventiodal fuel usageﬁydth past 11 statements. In ¢ases of new homes,

i ‘comparisons of«bperafiﬁg costs for solar versus conwentionéi homes can be
.helpful, but not copelusive because of. 1ar§e diffeﬁences 1neheat use by dif<
ferént -families QWﬁxﬁn.identical homes.  Pedr-to-year differencea may alsg

) . be large, so a cakijgto yqyr energy supplier (gaﬁ electric. company or oil
.» . supplier) can be g pfdl in establishing what the relative energy. use . should
4, have been. As tJ eye appeal, ‘that's something else. - If it looks good: to!

? you and yeur neighbors, the odds for. appreciationzare iq your favor. But . &'
remember, t's the buyet'" eye that countswthe most. ‘ :

@‘

Federal Energy Administrat’ , Energy Resource Development and the U. S.
Department, of Health,: Eduq!rion, and Welfare, Office of Consumer Affairs,
aBuzing Solar, B@ Joe Dawson (Washington, D. C.: U. S. Government Printing

fice, June 1976):, page 27. . .
s, b5, 026, 060, 061 062 A9 I 12?5 .
, : . AN

ea
e 2T o . e : -

2

L'UIREMENTS -;"PERCENTAGE OF,

_\s‘

Ry @ A0 2 i
Fg;§§2§fﬂ : e a house-s heafing re 2} ements would be met by a

I . . )
ment? C { . %!

. A typiéal system --uld generaliy be designed to ﬁeet between 60° and 80
"s  parceht of the annual spacé neffing and domestic water heating require-
nts of “a "house. However, asg @ge cost of conventional fuels continues
fa '~ to rise, it will beaome more ecdhomical to design for a larger percentage
R or[solar he@ting.

< D ST
S 4.., nworks rnc.,

s * .
b1ar eﬂetsy Qfs and A_g, Brd gri ing, 1975. } S
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SOLAR

1. HOT WATER SIZING -- RULE OF THUMB

2. 1Is there a general rule of thumb for sizing the collectors for domestic
) hot water systems? 1 '

3. For hot water systems, the general rule of thumb for the size of the .
collector 1s about one sq. ft. for every gallon of water required
each day. Not counting dishwashin& and washing machines, the average
family uses about 15 gallons of hot water per person, and so with a
family of four, a typical hot water installation would be about 60 sq.
ft. This would take care of 50% to 80% of your total hot water needs
dependiné upon climate with your conventional system supplying the re-
mainder. A system could be designed, of course, to handle nearly all
hot water needs.

4. Federal Energy Administration, Energy Resource Development and the U. §S.
_ Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
-.0ffice, June 1976), page 9.

. 5. 025, 026, 060, 061, 062, A-9

1. HOW THEY WORK

2. How do Solar Energy Systems work?

3. Radiation is absorbed by a collector, placed in storage, with or -
-without the assistance of a transfer medium, and distributed to the
point of use-your living space. The performance of each operation
is maintained and monitored by either automatic. or manual controls,
An auxiliary heater provides backup for times when the solar system
i8 not working. '

4. U. S. Department of ‘Housing and Urban Development, Solar Energy and
Your Home (Washington,‘D. C.: U. S. Government Printipg Offidﬁi
June 1977), page 5.

5. 025, 026, 060, 061, 062, A-9
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1. HUMIDIFIER- -

DNo--

Will I need a humidifier with my solar system7

3. Fundamentally, a solar system replaces ' conventional" energy“with sola :
energy. It does hot necessarily have any effect upon the need for a 3 y ,
humidifier. Many selar systems use a hot water tank for energy storage - ° °

and the hot water tank may be located within the structure. Generally ok
i{f this is the caSe, the tank should be covered and sealed so that water ¥
vapor (humidity) does not-escape from the-tank into your house in the’ 4

summertime when it is not wanted. An uncovered tank, would help humidify
the air in your house in the winter but the "price“ paid because of ex-

cessive humidity in £he summer is generally too. high. .
Q{

4. TFederal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (Washington, D. C.: " U. S. Governyent Printing
0ffice, June 1976), page 27.

5. 025, 026, 060, 061, 062, A~9, 098, 097

1. INSTALLATION AND MAINTENANCE -- WHO HANDLES?
2. Who handles installation and maintenance?

3. A local plumber or heating contractor. A detailed installation manual
is provided with each order.

.4, Sunworks Inc., Solar energy Qﬁs and A's, 3rd printlng, 1975.

5. 025, 026, 060, 061, 062, A-9
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1 PURCHASING (BUYING)

-~

\ s ' .
2. - Should I buy now or -later when improvements in solar tectlmology are
sure to take place? ' . .

-
o

3. There is no doubt that later solar systems will have improvements over
present models, and there will not be as much risk for "the buyer as there
is today. However, costs for tomorrow's solar systems may go higher, and
you lose all the money you could have saved from not using expensive con-—,
ventional fuels, There is something to be said, top, about being a pioneer.
. d - 4

4. Federal Energy Administration, Energy Resource Development and the U. S. (
Dgparfment of .Health, Education, and»yelfare, Office of Congumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page 27. ’ .

/’I ’ /
- {

5. 025, 026, 060, 061, "062, A-9

“ . \
-

1. SPACE ~~ EXTRA

2

2. IfI pléh on a héathg system, should I allow for extra space for storage
and ¢collector so that I can later adapt to a cooling unit?

3. Ask your engineering copsultant what these extra costs amount to for your
particular design. If you.are building a new home, and plan to live in it
‘for some time, it will probably be easier to plan now for a cooling system,
rather than retrofit later. - :

4. Federal Energy Administration, Energy’Resource'Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: .U. S. Government Printing
Office, June 1976), page 27. - . - .

_ o
5. 025, 026, 060, 061, 062, A-9 oo . -
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/ I | SOLAR

1. SPACE REQUIREMENTS. * . ﬁ,
A . i 7 . .

2. How do you determine collector space requirements?

3. Here are a few approximate space needs for various systems: For hot water
systems, the general rule of thumb is 1 sq. ft. of collector area for every
gallon of water required per day. In other words, for a, family that uses
80 gallons a day, an 80 sq. ft. collector will be needed for the solar heater
to furnish about 3/4 of the hot water in a sunny climate. T .

For swimming pools, the rough estimate is 1 sq. ft. of collector for every
"two sq. ft. in the pooll. If a pool is 600 59 ft. you will need about a 300
sq. ft. collector. A transparent pool cover-heater is the same area as the
pool.

There are many variables to take inte consideration to determine the approxi-
mate space needs for a solar heating system, but as a rough calculation, esti-
mate 1 sq. ft. of collector. for every 2s to 4 sq. ft. of house. So if you
have a well built, 1500 sq. ‘ft. house in a-cold, sunny climate, about 500
.sq. ft. of collector can supply 2/3 to*3/4 -of the annual. heat requirements,
As the efficiencies of collectors increase in the future, the size of the
collector necessary will decrease.‘ Approximate space needed for storage is
~8g_follows: For rock systems, about % cubic foot of rock storage for every
sq. ft. of collector; for water, about 1 to 2 gallons (0.13 to 0.25 cubiic ft.)
of storage for every sq. ft. of collector; for salt (when commercialized),
about 1 cubic foot of storage for every 9 sq. ft. of collector ;
. -
4. Federal Energy Administration, Energy Resource Development and the U. S.
/ Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing .
Office, June 1976), page 12.

.

5.° 025, 026, 060, 061, 062, A-9, 098, 097
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SOLAR ’ o

g

STRUCTU!% SIZE LIMITS cu

1s ﬁbg;e any limit to the size structure that can be solar heated?

No! " Single family residences to high—rise office buildings to sprawling
factory buildings can be solar heated. \

a2

Sunworks Inc., Solar energy Q's and A's, 3rd priﬁting, 1975,

025, 026, 060, 061, 062, A-9

{‘J ... ‘1

e

SWIMMING POOLS

Can I use solar energy to heat my swimming pool? How much will I save?
What are the collector requirements?

Yes, you can use solar heaters for swimming pools. The swimming pool
itself acts as the storage area for heat. A minimum of 5 to 3/4 of the
pool*s surface area in solar panels is the recommended rule of thumb-
for sizing a gwimming pool solar heating system. (i.e. 800 sq. ft. pool
needs 400 - 600 sq. ft. of panel area). .

N r

South facing - minimum 50% of pool area
West facing - minimum 75% of pegl area
Flat roof - minimum 75% of pool area

For summer Heating, adgust collectors with the inclination equal to
latitude - minus 10 - 15 . Northern exposures are not acceptable and
eastern expo6sures are about 50% effective and therefore marginally
economical. )

Section 13 collectors/systems - passive & active Fafco Solar Heat
Exchangers for swimming pools. a \

L
025, 026, 060, 061, 062, A-9, A-6, A5 °

+
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1. SWIMMING POOL HEATING ‘ A o

2. 1Is solar pool heating feasible?

3. Yes! Many such systems are already in use in this country. Generally,

' the initial cost of solar pool heating equipment is rather high in com-
parison with conventional equipment, particularly if the owner. wishes
to maintain a high pool temperature (80° to 85  F.) during the early .
spring and late fall. If water temperature requirtments are reduced,
solar pool heating equipment costs can likewise be qeduced Solar
equipment can also be used to augment existing pdol heaters.

4. Sunworks Ineﬂ, Solar energy Q's and A's, 3rd printing, 1975.

5. 025, 026, 060, 061, 062, A-9

1. SWIMMING POOL SYSTEM - SEPARATE TYPE

2. What type of collector system should I use?

3. If a separate collector is used, it should either be of the draining type-
or otherwise able to withstand freezing. Even though the night temper-
ature of the air may be 40 F. or more, the collector could go below freéz-
ing due to nocturnal radiation. This process, nocturnal radiation, can
also be used to cool the pool in summer months if the water becomes un-—
comfortably warm. :

4, . Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C,: U. S. Government Printing
Office, June 1976), page 10. R

-5, 025, 026, 060, 061, 062, A-9
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SOLAR

1. USPABLE SUNLIGHT - DETERMINING

2, How do T determine the amount of useable sunlight?

3. This calculati ,is determined by the average amount of insgiation falling
during a parti r period in your area per sfuare foot, the size of your
- collector, the efficiency of your system, and the portion of the collected
solar heat that can be used. (Heat has to be thrown away during some periods,
s \ Sr
. : , “

4. Federal Energy Administration, Energy Resource DeVelOpment .-and the U. 5. g
Department of Health, Education, and Welfare, .Office of Consumer Affalrs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page 16. T

] ~

5. 025, 026, 060, 061, 062, A-9 - ,
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X

1. WEATHER DATA NEEDED

, ‘ “ . 2 o )
2. What weather data is necessary to cﬁ?culate the anticipated Btu returnzs,

3. - Monthly solar insolation data.
- Monthly ;verage ambient temperature.
- Monthly average wind velocities.
- Heating degree / day data and the base for calculating dégree days.
- Cooling degree data and the base used in calculating degree days-
—~ Unusual weather c dition;, overcast, rain, hail, dust conditionS.
4. Federal Energy Administration, Energy Resource Development and the U. S-:
Department of Health, Edu¢ation, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printlgg”
Office, June 1976), page 16.

5. 025, 026, 060, 061, 062, A-9 ! '
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© ' . SOLAR

WHO DESIGNS [HEM ' : , -

Who ‘designs the systems that‘will use heat from the collect0r6!f°r the
d391r§d application? /

Solar inétallationj/are relatively new to heating contractors 2% this
stage of market development. If you are interested in undertaklng a
project involving solar heating or other special applications (othey
than dopestic water heatXdg which can probably be sized and in?talled
accordipg to the manufacturer'g information), you should retaif

a qualjfyAd architect or Mechanical engineer to provide system eSignS
and congtruction drawing$ Sufficiently detailed to bbtdin cont¥2ctor
estimates and any local building permits required.

Sunworkg Ipc., Solar energy Q's and A's, 3rd printing, 1975. o

025, Q26, 060, 061, 062, A~9
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What is compressed air storage?

- ) -A89~

ALTERNATE ENERGY SOURGES

// ’

\

ANIMAL WASTE CONVERSION

Can energy,be obtained from animal waste? How muich?

- g
YEB§! From the process of obtaining oil from animal waktes. A.Bureau of
Mines experiment has obtained 80 gallons of o1l per ton from cow"
manure. In comparison, average oil shale yields 25 gallons of. o0il
per ton of ore. : -

Energy Glossary, State of Maryland, Energy Policy Office.

Cwhm
]

COMPRESSED - AIR STORAGE

s

Compressed air storage i8 a technique intended to increase the fuel
efficiency of gas turbines. A major’ part of the pé&er produced by a
gas, turbine is used to compress air thzt is injected into the combus-
tion chamber, If compressed air is available from an-external source, -~
the electrical output of a gas turbine can be increased by a factor of
2 to 3 with the same quantity of fossil fuel,

U. S. Energy Research and Development_Administration, Office of Public

Affairs, Energy Conversion, Storage, and Transmigsion (Washington, D. C.:
U. S. Government Printing Office, May 1976). .
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ALTERNATE ENERGY SOURCES

ENERGY RECOVERY - ANIMAL WASTES .

Can energy be recovered from animal wastes7 d
YES! Energy recovery is not ltmited to municipal wastes alone \The
Bureau of Mines (in the Interior Bepartment) has been developing proc-
esses that convert animal wastes (primarily cattle manure) into fuel
oil or methare gas but only a few prototype systems have been built by
private enterprise. It is estimated that more than 1.2 billion barrels
of 0il could be prodyced each year from cattle wastes alone. :

League of Women Voters Education Funé\ Energy 13 - Solid Waste:

Energy to Burn (Washington, D. C.: LWVEF, October 1974), Publication #529.

v ~
14 aQ

FLYWHEELS

What about flywheels7

Large flywheels have been used to store energy for use in providing

uninterrupted power in such equipment as computer'installations, heli-

cdpter hoists, buses and large power shovelg. Flywheel energy storagé

technology is currently undergoing a revolution and new high-strength
iechniques are being developed that woyld

reduce the danger of flywheqls breaking at the high speeds required.

‘U. S. Energy Research and Development Administration, Office of Public

Affairs, Energy Conversion, Storage, and Transmission (Washington, D. C.:
U. S. Government Printing Office, May 1976).

076, 038
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1. FUEL CELL : . s

2. What is a fuel cell?

AR N .
3. Electricity can be generated when, hydrogen and oxygen are chemically com-

- bined to produce water. This is the simplest type of fuel cell, which is.
a kind of battery in which one oy both of the electrodes (or terminal com- -
ponents) is replenishable. The fuel cell offers many advantages for certain
special applicatfons. But it is not yet economical as a method of gener-
ating large amounts of power.

4., U. S. Energy Research and Development Administration, Office of Public
Affairs, Energy Conversion, Storage, and Transmission (Washington, D. C.:
U. S. GOVernment Printing Office, May 1976).

5. 065, 076 . : - )
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~2. What is geothermal energy7 .
n“‘ N

1. GEOTHERMAL - DEFINITION OF
—~ —

3. It 1is the natural steam, hot water, and very hot rock inside the earth
that is near enough te the surface to be tapped for generating electricity
and other uses such as heating buildings.

*

4. Edison Electric Instijute in cooperation with the Electric Power Reseamch '

Institute, Geothermal Energx, 1§Y6 e .
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ALTERNATE ENERGY SOURCES *

[P
<

1. GEOTHERMAL® - ELECTRIClTY FRQM

-

2. How much electric power are -we generating from geothermal sources ° ‘today?

3. About 1/5 of 1% of. U. S. electricity is from geothermal sources, all of .
which comes from a steam field at the Geysers in Northern California.

4. Edison Electric Institute in cooperation with the Electric Power . Research
Institute, .Geothermal Energy, 1976. :

2

5. 036 -

1. GEOTHERMAL - FORMS & IMPORTANCE OF

2., How important are the various forms of geothermal energy? -

3. Natural steam which is so,easy to use, represents less than 1% of the
geothermal potential. Hot water accounts for less than 10%. - Geopres-
“sured water, which contains dissolved methane gas as well as hot water,
represents about 20%. Hot rock represents about 69 or 70% of ‘total
geothermal potential.

4, Edison Electric Institute in cooperation with the Electric Power Research
Institute, Geothermal Energy, 1976. .

5. 036
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ALTERNATE. ENERGY SOURCES '

N

*

GEOTHERMAL - FUTURE OF -

-

Why aren't we getting more energy from hot water, geopressure, and hot
rock? C ) 4 '

We are not sure of the economics of extracting energy from hot water and
geopressure systems, and new technology is required for hot rock systems.
The future of these geothermal sources will depend on how successful we
are in bringing the cost of producing electricity from them down to com-

pete with other fuels. We are also looking at them as direct sources of
heat.

Edison Electric Institute in cooperation with the Electric Power Reéearch
Institute, Geothermal Energy, 1976. f

036

GEOTHERMAL - POLLUTION PROBLEM FROM

° '

Are there any other problems besides economics and basic technology?
YES! There is a pollution problem with contaminants in some steam and
hot water systems,. but that can be handled. New research appears to be

solving the "plugging" problems caused by salts and other contaminants.

Edison Electric Institute in cooperation with the Electric Power Research
Institute, Geothermal Energy, 1976. , £

036 : * ’
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ALTERNATE ‘ENERGY SOURCES

/

A

GCEOTHERMAL - POTENTIAL OF

Why haven't we exploited more of the potential?

The Geysers is the only place in America where we have found dry steam
that can be commercially developed. Geothermal steam is very economical
because it is just piped from the ground into turbines. Geothermal hot
water systems are more complex and maintenance is costly because water
is so full of dissclved minerals.

Edison Electric Institute in cooperation with the Electric Power Research
Institute, Geothermal Energy, 1976. )

036

GEOTHERMAL - RESEARCH

How much research is being conducted?

The U. S. Energy Research and Development Administration (:RDA) is spend-
ing about $400 million over the next five or six years. The electric
utilities/are together planning to invest some $2 billion in commercial
geothermdl development over the next decade if the basic technical prob-
lems are resolved and the economics are competitive.

Edison Electric Institute in cooperation with the Electric Power Research
Institute, Geothermal Energy, 1976.

036
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ALTERNATE ENERGY SOURCES

GEOTHERMAL - RESQURCES OF

How much geothermal energy do. we have in the United States?

The U. S. Geological Survey estimates there is enough geothermal

at depths we can reach beneath the earth's surface to generate electricity
at present rates for the xt hundred years. But we won't get even

a fraction of that potential unless we solve some very complex economic
and technological problems.

Edison Electric Institute -in coopera&ion with the Electric Power Reséarch
Institute, Geothermal Energy, 1976. ,

036

GEOTHERMAL - WHERE FOUND

Is geothermal energy found all over the nation?
~

If you go deep enough, there is hot rock all over the world. But within
reach of present drilling methods and within the bounds of anQ;gipated
economics, useable geothermal areas are concentrated in the western
states, Alaska, Hawaiil, and algng the Gulf Coast. $

Edison Electric Institute 1n'cooperation with the Electric Power Research
Institute, Geothermal Energy, 1976.

036
S



-A96-

v

ALTERNATE ENERGY SOURCES

1. HYDROGEN ECONOMY
2. What is a hydrogen economy?

3. The hydrogen economy, a highly sophisticated and novel systems approach
to the whole problem of energy conversion, distribution and storage 1is
based on the use of hydrogen (which has been ‘separated from water electri-

. cally at central production centers) as an energy source to be piped to

local storage or usage areas. Such a system would require the replacement
of a large fraction of our present extensive electrical distribution net-
works. Also the cost of producing hydrogen is greater than that of gen-
erating electricity by current methods.

4., U. S. Energy Research and Development Administration, Office of delic //
Affairs, 'Energy Conversion, Storage, and Transmission (Washington, D. C.:
U. 5. Government Printing Office, May 1976.

5. 076 v .

1. MAGNETOHYDRODYNAMICS (MHD)

2. What 1s Magnetohydrbdynamics (MﬁD)? -

3. For almost a century,one of the objects of energy conversion research
has been the generation of electricity by cayging a conducting gas or
plasma to flow through a magnetic field. The principle of magnetohy-
drodynamics is similar to that of an ordinary electrical generator ex-
cept that the moving plasma replaces the conducting wire. While MHD
systems offer the potential advantage of higher efficiences, it has not
yet been established that they are practical for commercial use and com-
petitive from an economic standpoint. The high temperature requires de-
veloping exceptional materials. Lo :

4. U. S. Energy Research and Development Administration, Office of Public
Affairs, Energy Conversion, Storage, and Transmission (Washington, D. C,:
- U. S. Gove{ément Printing Office, May 1976).

5. 076
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1. PUMP s;pRAGE

2. What is pump storage? 0
. v g
3. In pumped storage tée basic idea is to use a portion of the electricity
) generated by a steam electric plant (either fpssil or nuclear) during
periods of slack démand to pump quantities of water up to a higher level
reservoir. Subsequently, during periods of peak demand, this water is
allowed to generate electricity as it flows to a lower level, for example,
in a hydroelectric installation to augment the capacity of the steam plant.
Thus a power plant with pumped storage capability can meet specified peak-

loads and still be smaller than a plant capable of meeting such loads
without storage facilities.

4. U. S. Energy Research:and Development Administration, Office of Public
Affairs, Energy Conversion, Storage, and Transmission (Washington, D. C.:
U. S. Government Printing Office, May 1976).

5. 076, 038
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1. SYNTHETIC FUELS - FROM COAL

> f 5 .
2. What kinds of fuels can be made from coal?

3. Several. An almost pure solid fuel can be produced by dissolving coal
in a solvent and then refining out ‘the impurities. By another process,
clean burning gas can be made that will fire boilers and turbines in
electric generating plants. And by sti}l another process, synthetic
petroleum can be manufactured.

4. Edison Electric Institute in cooperation with the Electric Power Research
Institute,Clean Energy From Codl, 197%.

5. 075, 014
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ELECTRICITY - STORAGE ,

How is the electricity stored?

Energy storage systems proposed for use with wind energy systems include
electrochemical storage batteries (the only well-established system com-
monly used with wind generators today), flywheels, compressed air in under-
ground caverns, hydrogen, and pumped hydrau*ic storage.

Marshal F. Merrlam, "Wind Energy for Human Nekds," Technology Review,
January 1977, page 36.

." B-1

~

ENVIRONMENTAL IMPACT

~
Are there any environmental impacts associated with wind machines?
If so, what are they?

The environmental impact of a wind machine's use is so small as ta be
virtually ndn-existent. Indeed, one can hardly imagine a primary .
energy source with’less environmental impacts. The main impact will ™
be that associated with thé mining and processing of the materials,
especially metals, used in construction.. This will, of course, be
present in any power generating scheme. .

Blade noise should be minor and large machines will be located far
from human cgncentrations. Bird kills by impacting turning blades
has not been noted to date, however, it should be negligible compared
to other sources of bird mortality. When compared *to the ecological
disturbances associated with hydro, nuclear and fossil fuel sources,
wind energy is ab801utely clean.

Marshal F Merriam, "Wind Energy for Human Needs,'" Technology Review,
January 1977, page 35. . .

B-1
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v WIND POWER

1. -MAGNITUDE - POTENTIAL s

2. What is the magnityde of the wind energy resource?

3. , The present state of knowledge of the magnitude of the wind energy
\resource is very unsatisfactory. Most wind measurements are made at
airports, close to the ground; they have only limited relevance to
wind energy programs. Local topography influences the wind greatly,
so that regional wind surveys, althoggh useful, have only the sort of
relevance that geological survey mapping has to finding minerals. Winds

vary considerably from:year to year.

4., Marshal F. Merriam, "Wind Energy for Human Needs," Technology Review,
January 1977, page 30.

5. B-1

1. OTHER USES

2. Can wind be used for other things besides making electricity?

3. Yes! Wind power is used for water pumping in small volumes with medium
and high lifts for 1ivest9ck, pecple, and minor irrigation in sparsely
populated, dry areas. This 1is a\traditional‘application.‘ﬂnd commercially
built multivane—fans are now in use.

Qf/ Marshal .F. Merriam, "Wind Energy for Human Needs," Technology Review,
Janwary 1977, pages 37 - 38.

5. B-1
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“

RATED SPEED

What is meant by the term "rated speed'?

The m.p.h. at which the windmill is just able to drive the generator .
to its full rated power is called the rated speed.

Marshal F. Merriam, "Wind Energy for Human Needs,'" Technology Review,
January 1977, page 32. ‘ '

B-1

RESEARCH

Who is doing research on wind power?
What 1is being done?

The Energy Research and Development Administration (ERDA) 1s currently
studying wind systems. On of the most important current projects 18 a
100 kilowatt experimental wind turbine generator built for ERDA by the
National Aeronautics and Space Administration near Sandusky, Ohio. This
is a propeller-type machine which could generate enough electricity for
30 average size homes. ERDA 1is also developing other windmill types in-
cluding one that, instead of a propeller, uses.the vertical axis turbine
system, which resembles ower section of an egg beater.

Energy Research and Devblopment Administration, Office of Public Affalrs,
Energy From the Winds (Weshington, D. C.: U. S, Government Printing

Office, April 1976), pages 3 - 5.

B-1
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WIND POWER

1. SITE DETERMINATION

@
2. How do T gevermine if thére is gyfficient wind to build a windmill?

3. To evaluate a site for power Production, a long interval of wind ™asure-
ments (Seyeral years) is desirahjle. The power in the wind at any instant
depends on the cube of the wind yelocity, so the average valye of the vel-
ocitY Cubed is the figure needed Po assess the power in the wind 2Veraged
over time, .

4. Marshal F_ Merriam, "WindvEnergy fo;AHuman‘Needs," TechnologX@Re%i§W,
January 1977, page 33.

5. B-1

1. 100 MUcy WIND

2. How does gne avoid destroying the generator by delivering more meChanical

poweT thap the generator ca@n handle on an extremely windy day?

1 \ :
3. Wind Machjpnes have a feathering pechanism, or some other decouplif® system
h to avoid delivering more mechanjcal power than the genmerator can Mndle, \

4. Marshal F,‘Merriam, "Wind Energy for Human Needs," Technology ReView,

. January 1977, page 32. ) '
5. B-1 v
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WIND POWER

"

WINDMILL - DUTCH TYPE

What about the Dutch type windmill fan?

The dhtch type windmill is obsolete tcday. It is hopelesssly expensive
to build and maintain. ‘ .

The multivane fan and the thin-bladed propeller have replaced it as the
machines of widest use. All are horizontal-axis devices, distinguished
by the geometrical form of their wind-catching surfaces.

¥

Marshal F. Merriam, "Wend Energy for Human Needs," Technology Review,
January 1977, page 29. -

B-1

WIND MILL - MULTIVANE TYPE

What abcut the multivanevfan?

The multivane fan - the familiar "farm windmill" of the American Mid-

west and West was invented in the U. S. in the second half of the 19th

centumy and has spread throughout the world. There is no sign of their
becoming obsolete. It is best suited for pumping groundwater in small
quantities with moderate to large lifts. This wind machine 1is a hori-
zontal-axis device, distinguished by the geometrical form of 1ts wind catching
surfaces. The moderate rotation speeds of the multivane fan simplify
mechanical design and contribute to low maintenance and extreme lon-

gevity in the installed machine.

‘The largest sized, manufactured (30‘ft. in diameter) gives an output of .
approximately 4 horsepower in a 15 mph wind, but fractional horsepower *
outputs are much more common.

. L ‘ > , ,
Marshal F. Merriam, "Wind Energy for -Human Needs,'
January 1977, page 29. '

Technology Review,

B-1
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1. WIND MILL - THIN BLADED PROPELLER TYPEH

2. What about the ' thin bladed propeller type of windmill’

3. This wind machine is a horizontal- axis device, distinguished by the
geometrical -form of its wind catching surface.

The thin bladed propeller has two or three thin blades rogating at high
speed. Such propellers have much higher aerodynamic effigiency than fans. '
with wide blades and they use materials more efficiently.

The high aerodynamic efficiency is only present at high.blade speeds,
which means that rotational speeds are also high, especially.in smaller
units. : -

High rotational speeds are very appropriate for driving electrical gener-
ators and until recently all wind powered electric ‘generators were of this
type.

.

4. Marshal F. Merriam, "Wind Energy for Human Needs," Technology Review,
January 1977, page 29.

5. B-1
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NUCLEAR

EXPLODE ATOM BOMB
Can a Nuclear Power Plant explode like an Atomic Bomb?

No! It is impossible for nuclear power plants to explode like a nuclear
weapon. The laws of physics do not permit this because the fuel contains
only a small fraction®(3 -~ 5%) of the special type of uranium (called
uranium - 235) that must be used in wéapons.

U. S. Nuclear Regulatory Commission, Reactor Safety Study: An Assessment
of Accident Risks in U. S. Commercial Nuclear Power Plants -~ Executive
Summary (Springfield: National Technical Information Service, October
1975), page 5. : ‘ '

057 .



4,

~A106- [
NUCLEAR -

&
NUCLEAR ACCIDENT INSURANCE (PRICE - ANDERSON ACT)

Is there any insurance coverage for a nuclear accident?

YES! 1In the case of‘damage by a nuclear accident, the operator of the
nuclear facility is covered for damage by liability insurance from in-

. surance pools established by the private insurance companies, and further,

by government-backed insurance provided through the Price-Anderson Act.

American Nudlear Soé¢iety, Nuclear Power and the Environment, QUestions &
Answers (Hinsdale: American-Nuclear Society, September 1974), page 20,

B

NUCLEAR POWER - COST VS. CONVENTIONAL

Is nuclear power cheaper than a fossil fuel plant?

a) What are the comparative costs per kilowatt hour?

b) What are the construction costd of the various types of plants?

a) The electric utility industry reported that the average total cost ‘
of electric power from various fuel sources during the first 9 months .

of 1975 were as follows: 12.50 mllls/kilowatt hour for nuclear

17.14 mills/kilowatt hour for coal
33.38 mills/kilowatt hour for oil

b) The initial cost of building a nuclear power plant is higher than
that, of a cocal or oil burning plant of similar size. The estimated
cost for building a 1000 MWe generating plant are as follows:

zxpe of Plant _ Cost (millions)
Nuclear $650
Coal ’ $600

0il ' - $390
U. 5. Energy Research and Development Administration, Office of Public

Affairs, 'The Economics of Nuclear Power (Washington, D. C.: U, S.
Government Printing Office, March 1976), k,a?es 3~4,

12
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1. NUCLEAR STATUS OUTSIDE U. S.
2. Are there other nations going nuclear like the U. S.?

3. . YES! The following is a breakdown of plant commitments in 41 countries:

-

1976 . 1975 / 1974
Net MWe_ Reactors Net MWe Reactors Net MWe Reactors
Operable 35,882 . *112 29,175 102 24,293 96
Under . : - \
Construction 85,182 117 59,767 -~ 85 50,097 77
on Order 53,787 58 54,462 70 56,112 73
Planned . 168,504 167 150,874 169 90,073 102
Totdls , 343,355 454 294,278 - 426 220,575 348
N & o

4, Atomic Industrial Forum, Ihc.; Public Affairs and Information Program,
~ INFO News Release - Nuclear Power - Plant Commitments Qutside the U. §S.
Climb 177 in year (Washington, D. C.: AIF, June 1976); page 2.

1. NUCLEAR WASTE PRODUCTS

2. a) What are the nuclear wastes?

b) What happens to them?

c) What about storage? e

3. a) Nuclear waste consists of unusable fission products created during the

: operation of the reactor and the contaminated equipment and clothing
from routine power plant and reprocessing operations. More than 90% ’
aof the fission products are stable or non-radioactive.

b) Of the radioactive products, some decay in a few seconds while others
decay more slowly, ranging in time up to thousands of years.

‘c) The highly radioactive wastgd solutions are contained in large under-
ground storage tanks at reprocessing plants, where they may be stored
for several years. Federal regulations require that the wastes be

~converted to a stable solid form within five years of their generation -
and then be shipped to a federal waste repository.
4., American Nuclear Sociéfy, Nuclear Power and the Environment, Questions:and

Answers (Hinsdale: American Nuclear Society, September 1974), pages 23-24,

5. 090, 092, 087, 039
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NUCLEAR WASTE REPROCESSING

Are they reprocessing nuclear wastes? Why 1s it done?
Where will it be done? . . ‘ '

YES! Spent fuel is reprocessed to recover the valuable fissionable materials
that it contains. Recovery of the uranium reduces the cost of power produc-
tion (by approximately 5%), conserves a natural resource and reduces the
amount of mining necessary to replace it. (20%).

In reprocessipg, sealed metal tubes (% diameter) containing pellets of
uranium dioxide are chopped into small segments. The fuel pellets are
dissolved in strong acid, and  the fuel and fission products chemically
separated.

In the U. S. there are two commercial'and four government plants in oper-
ation. There are 13 other reprocessing plants in the world, principally
in Europe. :

American Nuclear Society, Nuclear Power and the Environment, Questions and

Answers (Hinsdale: American Nuclear Society, September 1974), page 24.

090, 092

" NUMBER OF REACTORS -~ U.,S. ...

How many nuclear plants are tHere in the U. S.?

60 operable making up 8.1% of total U. S. installed electric generating
capacity. )

There are 238 either operable; planned, or being built as of June 30, 1976.

Prentice-Hall, Inc., Energy Controls (Englewood .Cliffs: Prentice-Hall, Inc.,
1976), Report Bulletin #31, 8/6/76, page 4. '

F
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RADIATION -. RELEASED - AIR

\

How much radiation is released into the air by a nuclear power plant?

The contribution from operating nuclear power plants is less than 0.01 -
millirem per year, compared to 130 millirem per year received by.the aver-
age American from the natural environment. Thus, the contribution from
presently operating and future nuclear power plants is an insignificant
part of the total exposure.

7 )

American Nuclear Society, Nuclear Power.and the Environment, Questions

and Answers (Hinsdale: American Nuclear Society, September 1974), page 13.

RASMUSSEN REPORT =

What is the Rasmussen Report?

In 1975, a reactor safety study was &ompleted under, the direction of
Professor Norman C. Rasmussen of the Massachusetts Institute of Tech-
nology under the sponsorship of the Nuclear Regulatory Commission. The
study consumed $4 million and 70 man years of effort. It compared (1)
the risks of nuclear accidents from the 100 power plants that were -
assumed to be operating by about 1980 with (2) natural and man made

‘events to which society is already exposed.

U. S. Energy Research and Development Administration, Office of Public
Affairs, How Probable Is A Nuclear Plant Accident? (Washington, D. C.:
U. S. Government Printing Office, September 1976).
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1. U. S. URANIUM RESERVES
2. How much uranium is there in the U. S.?
3. 1974 ~. ‘ ) 4
Price per 1b. Reserves in thousands of tous of Uranium Oxide
$ 8/1b and under - : 277 .
$ 9 - 10/1b 340
- $11 -'15/1b © 520
$15 - 30/1b . ’ ' 140

4. American Nuclear Society, Nuclear Power and the Environment, Questions and
Answers (Hinsdale: American Nuclear Society, September 1974), page 484.

1. URANIUM CONVERSION
2. What is conversion of uranium?

3. The chemical processing of uranium concentrates into uranium hexaflouride
gas. '

4. Enetgy Glossary, State of Maryland Energy Policy Office.

-
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1. Mcf - THOUSAND CUBIC FEET
2. What is meant by "mcf"?

3. An mcf is a thousand cubic feet the standard \measure for gas. Each
mcf represents the amount of gas needed to fill a space 10 feet long
by 10 feet wide by 10 feet high at standard temperature and pressure.
A typical home using gas only to power the stove might ugse a half an
mcf per month. A house heated by gas could use 30 mcf or more in a
month. (Sometimes people think the "m" in mcf means mcf million.
Actually, it comes from the Latin word milia.) _ -

4. Steven Rattner, 'All Your Queries on Natural Gas When You Are Too Cold
To Ask," New York Times, February 12, 1977, pages 27-28.

1. NATURAL GAS - DEFINITION .~‘

2. What is natural gas?

3. For one thing, it is not gasoline, although the two are distantly re-
lated. Gasoline is refined from crude oil to runm ‘cars, while natural
gas is mostly a chemical called methane that heats homes and is used
by industry. Both natural gas and petroleum are hydrocarbons, which
, 1s a scientific term for any compound made up entirely of hydrogen and
( carbon. The difference is in the raio of the two elements. For example;
methane has four hydrogen atoms for each carbon atom.

In its native form, natural gas is colorless and odorless, the smell is
added later so it can be easily detected.

4, Steven Rattner, "All Your Queries on Natural Gas When You Are Too Cold
To Ask," New York Times, February 12, 1977, pages 27-28.

12
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NATURAL GAS - HOW IT WORKS . “/.

How does it work?

When natural gas burns, the molecules break up into atoms of carbon
and hydrogen. Both combine with oxygen floating in the air - the
carbon, to form carbon dioxide and the hydrogen, to produce water.
As the bonds between the atoms are broken, heat is released. For
each 1,000 cubic feet, about 1,000 British thermal units (Btu's) or
252,000 calories are produced

Steven Rattner, All Your Queries on Napural Gas When You Are Too Cold
To Ask," New YorR Times, February 12, 1977, pages 27-28.

2N

NATURAL GAS IMPORTS

If we are so short of gas, why can't we just import some?

Gas is not like oil; it can not be put in a tin can and carried
around the way oil can. To import it, if must be liquefied by

<chilling it to 260 degrees bs&SW'zero Farenheit. . -

Steven Rattner, "All Your Qperiéa on Natural Gas When You Are Too Cold
To Ask," New York Times, February 12, 1977, pages 27-28.
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'NATURAL GAS LOCATION

»

Where do we find natural gas? .
. ey

Many millions of ygars ago, dead organic matter, plants and animals,
drifted to the bottom of great ancient seas. As time passed, sedi-
ment buried the organic matter and a combination of great pressure
and heat pressed ‘the matérial into some of our most important energy
products, coal, o0il and natural gas.

Then the seas dried .up. Today, 0il and gas are often found together

in underground reservoirs ‘beneath Texas, Saudi Arabia and thoysands

of other places. Some 0il-and gas lies within a few feet of the

. earth's surface; in other cases, wells as deep as 30,000 feet are«
drilled. In géneral, the deeper you drill, the more likely gas will.
be found.  This is because the greater presﬂure'broduced lighter hydro-
carbons., *© T S i oo -

Steven Rattner, ""A1l Your Queries an Natural Gas When You Are Too Cold
To Ask," New York Times, February 12, 1977, .pages 27-28.

NATURAL GAS - PIPELINES ‘ A
How is gas .transported today? .f S . o

What makes the gas move? . N .
From the first major pipeline, a 25 mile wooden pipeline completed

in Rochester in 1872, a system of nearly a million miles of line has
grown up. Slightly more than a quarter of the total consists of the
great trunk lines, some with diameters up to four feet, while the bulk
comprises the distribution lines.

Whirring compressoy stations along the route shove the gas through the
line at pressures up to 1,000 pounds per sq. inch and at speeds of about
15 miles per hour. At that rate, gas leaving Texas on a Monday morning
will arrive in New York City on Friday afternoon. i

Steven Rattner, "All Your Queries on Natural Gas When You Are Too Cold
To Ask," New York Times, February 12, 1977, pages- 27-28.

1 2y
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( - NATURAL GAS~ .

1. NATURAL GAS - PRODUCERS

2. (a) Who produces natural gas?

»

(b) Haw much do we have?

3. (a) Mostly the major oil companies. The Exxon Corporation is the hation's
largest producer and 18 of the top 20 producers are oil companies.

// (b) About 230 trillion cubic feet, but our reserves have been declining

' steadily since the late 1960's. The Soviet Union has the most {800
trillion cubic feet) and Iran is second. The United States'is still
the world's largest producer and Texas is the biggest producer within
the country. . .

4. Steven Rattner, "All Your Queries on Natural Gas When You Are Too Cold To
Ask," New York Times, February 12, 1977, pages 27-28.

1. NATURAL GAS PRODUCTIQN DECLINE REASONS

2. (a) Why has production been declining?

¢

(b) If we have so many trillion feet,’why can't we just prbduce more?

3. (a) Some say that the system of Federal price‘contfols,which has left
o gas prices below the cost off such alternative fuels as oil, has .
encouraged 0il and gas companies not to explore and not to}develop
their reéserves.

(b) Gas comes out. of its underground home at its own pace, much the

" same as air rushes from a balloon, faster at. first, then slower.
Produétion can-be accelerated somewhat but that risks damaging
the field by preventing recovery of as much gas as there is down
there.~ That is part of the reason why United States production
has been declining for three years.

4, Steven Rattner, "All Your Quéri s on Natural Gas When You Are Too Cold

To Ask," New York Times, Februafy 12, 1977. ot
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NATURAL GAS

\

1. NATURAL GAS RESERVES, U. S.

2. How much natural‘gas is there in the U. S.?

3. As of 2/14/74:

f\; Measured Recoverabie Reéerves In Trillion Cubic Feet
' Lower -48 190 on shore o
Alaska -~ ° 28 on shore
Lower -48 46 on shore
Alagka - 2 off shore
‘Total 266

Undiscovered Recoverable Resources

Lower . =48 - 500-1000
Alaska 105~ 210
Lower ~48 225- 450
Alaska ‘ 170- 340
Total 1000-2000

See’ definition reserves vs. resources

\ ,
4, Ford Foundation, Energy Policy Project, A Time To Choose (Cambridge:
Ballinger Publishing Co., 1974), page 482. '

1. NATURAL GAS RESERVES, 1973, WORLD

2. How much natural'gas is there and who has it?

3. In 19{}: 2,133.1 Trillion cubic feet.
#1 Sino-Soviet Bloc 715.5
#2 Middle East 626.1
#3 U. s, 1249.9 = 12% of world reserves

4, U. S. Department ‘of the Interior, Energy Perspectives (Washington, D% C.:
U. S. Government Printing Office, February 1975); page 19.

Q - ,,4 w  - , |  '~1£?l
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NATURAL GAS

1. NATURAL GAS SUPPLIES, U. S. 1975 -

2. How much natural gas is there?
3. 108.4 TCF for interstate systems in 1975 dropped 12.1 - TCF over 1974.

4.  Prentice-Hall, Inc¢., Energy Controls (Englewood Cliffs: Prentice-Hall,
Inc., 1976), Report Bulletin #22 - 6/4/76, page 5.

12>
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- . . NATURAL GAS

NATURAL GAS - WHO CONTROLS IT?

Who controls this gas?

Usually the pipeline~companies who apportion the available supplies among
their customers. Some retail’ utilities, such as the National Fuel Gas
Company, maintain their own storage.. Y -

-

Steven Rattner, "All Your Queries on Natural Gas When You Are Too Cbld'To
Ask," New York Times, February 12, 1977, pages 27-28.

N o

PILOT LIGHTS - CONSUMPTION

How much energy do gas pilot lights use?

Pilot lights consume a staggering 42% of th?stotal gas used fin. gas stoﬁés
and 9% used in gas furnaces. .

"Snuggling Up for Winter," Newsweek, October 11, 1976, page

Q=
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1. SHUT-IN GIELL

4

&y

2. (a) What is a "shut- in" well? .
(b) What about the charge that gas is being held back from the market7

f H
3. (a) Critics of the 1ndustry contend that there are wells in the South-
. - west and elsewhere that have been drilled but are capped by their
= owners in anticipation of higher prices. A number of gas producers
: concede that there are reserves that could be developed quickly, but .
deny that ‘they are part of a conspiracy to force prices up.

(b) Gas is stored, but it is done by the companies to help meet high win-
ter. demand. Typically, gas is stored in an underground area geologi-
lly similar to where gas is found. Gas can also be stored in de-
pleted wells or in underground salt caverns. In one case, gas is
even stored in an abandoned coal mine. ‘

T

S@ mh. 7 SteVen Rattner; "All Your Queries on Natural Gas When You Are Too Cold
. “»f.__m To Ask, ". New York Tiggg,yfebruary 12,.1977, pages 27-28.

7
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CRUDE OIL

(o

’

R -

1. CRUDE OIL, ALASKAN

2.’ How much Alaskan oil will be coming thru the pipeline?

3. About 2.4 million barrels/day by 1985, -

4. Federal Energy Administration, National Energy Outlook 1976 (Washington,
D, C.: U. S. Government Printing Office, Febraury 1976), page xxviii. :

\

1, CRUDE 0OIL CONSUMPTION, MIDDLE COAST STATES
2. How much 0il do the states of the‘middle coast consume a day?‘

3. New York, New Jersey, Delaware, Virginia & Maryland use 3.3 million
barrels of 0il a day or about 19% of total American consumption.

4. N. Y. Times 3/22/76, by William D. Smith. o ' e

’

e ‘ .

1. CRUDE OIL EXPORTS

2, Does the U. S. export any crude 0il?

3. YES! In 19741 T46) quads = 231,000 barrels-a day

>

4. U. S. Department of the Interior, Energy Perspectives .(Washington, D. Cw{f
+ U, S. Government Printing Office, February 1975), page 69,

&

k.
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-1.;‘CRUDE 011 IMPORTS, 'DOLLAR COSTS *
2. How much do crude 0il- imports cost the U, §.7 . _ r’ S -
3. 1975 - $ 27'bi11ionjper year

B ’ S or . . .

$125.00 per person
1970 - $ 3 billion per year ‘
: or

$ 15,00 per_nerson

4. Federal Energy Administration; National Energy Outlook 1976 (Washington,
D. C.: U. S. Government Printing Office, February 1976), page xxiii.

VR - . <

1. CRUDE OIL IMPQRTS, OPEC PERCENTAGE
7 .
2. What percentage of crude oil imports come from OPEC?
3. _The Arab OPEC share of petroleum’ import rose to 37% from 22% before
the embargo. And all of OPEC is now contributing 827 of our import
‘ needs compared to 70% prior to the embargo.

~

&, Energy Situation, July 1976, Federal Energy Administration, Page 1.
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CRUDE OIL

# 1. CRUDE OIL PRODUCTION VS. CONSUMPTION - WORLD
2. jHow much crude oil is préduéed and consumed by the entire world - each day? -

‘3. In 1973:. Total World Production - 57.7 mbpd
Total World Consumption ~ - 56.6 mbpd

4. U. 5. Department of the Interior, Energy Perspectives (Washington, D. C.:
U. 5. Government Printing Office, February 1975), page 13.

5. 103

1. CRUDE OIL RESERVES - U. S. AND WORLD
Ky

2., How Much crude 0il is there and where is it located’
Known proven reserves-

3. As of 1/1/75: ) (in billiens of barrels) '

UL Summe e 34.2
Western Europe—-—-—--eeommea o 20.1
Africa—-—eeememe e 57,9
Middle East~——m——m oo 326.0 , il
Far East-=~——cmmmm 20.6
Sino-Soviet Bloce-——=——mmemeee 65.3
W. Hemisphere~—-=———eeeo___ 32.0

556.1 billion barrels

N
4ol S. Department of the Interior, Energy Perspectives 2 (Washington, D.C.:
U. s. Government Printing Office, June 1976), page 13.

5. 103 o o
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¥

1. COAL - FUTURE SUPPLY

2. How big a factor 1s coal in our future energy supply?
\ - B

3. It is vital. Coal represents 4/5 of the known fuel reserves in the
United States and that includes all the oil in Alaska and off our

coast. ' .
4. Edison Electric Institute in cooperaé;;n with the Electric Power Regearch

Institute, Clean Energy From Coai/ 1976. : '
5. 075

’ o

1. COAL - RECOVERABLE RESERVES - U. S. AND WORLD

2. How much coal is there artd where is 1it?
(Recoverable Reserves)

(98]

In 1973 - Total: 668 billion short tons

#1 Sino-Soviet Bloc - 307 b.s.t
#2 U. S. A. - 217 'b.s.t
#3 Western - 72 b.s.t
#4 Far East & Oceania - 46 b.s.t
#5 Africa - 17 b.s.t
#6 Other Western

Hemisphere Countries - | 9 b.s.t.

] 2 . .
4. U. S. Department of the Interior, Energy Perspectives (Washington, D. C.:
U. S. Government Printing Office, February 1975), page 25..
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COAL

COAL RESOURCES - U. §S.

How mich coal is there in the U. S.?
As of 1/1/72 - in trillion short tons:

Esﬁimated Identified Resources 0-3000 ft.

Bituminous coal & lignite 1.56
Anthracite coal .02

Total : 1.58

~of which .20 trillion short tons is economically recoverable.

Ford Foundation, Energy Polic§ Project, A Time To Choose (Cambridge:
Ballinger Publishing Co., 1974), page j@l.

075 o

K¢

COAL USAGE

(a) Mow much coal does the U. S. use now?

. (b) . Why‘aren't we using more?

(a) Only about 19% of the natign'srenergy comes from coal.

~'(b)\ Earlyuon, the prices of gaé and oill were essentially the same as the

4.

\

5.

prices of coal in many areas. Now the capital cost of power plants
fired by gas and oil is lower than a comparable coal fired plant, and
o1l and‘gas ‘fired plants are much simpler and more convenlent to oper- °
ate." Now that. .the premium fuels are becoming unavailable, it is nec-
essary to shift’ back to coal. Environmental problems and lack of coal
handling’ facilities make this transition difficult in many situations..

Edison Eleéiric Institute in cooperation with the Electric Power Research
Institute, Clean Energy From Coal, 1976.

075 .
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" ENERGY STATISTICS

1. DOMESTIC ENERGY CONSUMPTION/ECONOMIC SECTOR

2. What is the domestic eneigy consumption by the Economic Sector?

3. Commercial & Residential----20.2% -

Industrial-—=—=————=———m=uo—-=25,4%
Transportation------ ———————— 25.6%
Electricity generation------ 28.8%
1976 Total Quads---—--—-—==-- 74.2

4. Federal Energy Administration, Energy in Focus, -Basic Data (Washington, D. C.:
U. S. Government Printing Office, 1977), page 3.

5. 103

1. DOMESTIC ENERGY CONSUMPTION PER CAPITA BY SOURCE
<.

2. What is the domestic energy consumption per capita by source?

3. Total (barrels of oils equivalent)-----59.3
Petroleum (barrels of oils)-----—=-----29.5
Natural Gas (thousands of cubic ft)----92.5
Coal (short tons)---=-----—--——~===-==== 2.8
1976 Total Quadg=--—=--=m============-== 74.2

, 4. Federal Energy Administration, Energy in Focus, Basic Data (Washington, D. C.:
U. S. Government Printing Office, 1977), page 4.

5. 103
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ENERGY STATISTICS

1. DOMESTIC ENERGY PRODUCTION IN THE U. S., TOTAL

2. What is the total domestic energy production in the U. S.?

3. Crude 01l 228, 8%

Coal~mmmmm e 26.47%
Natural Gas (marketed)-~~——~~ 36.3%
Hydroelectric———mmee—_i___ 5.1%
Nuclear Power=--————eeee____ 3.4%
1976 Total Quads——w———eeeeec 59.8

4, Federal Energy Administratioh, Energy in Focus, Basic Data (Waéhington, D. C.:
U. S. Governtent Printing Office, 1977), page 4.

’

5. 103
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ENERGY STATISTICS

1.  ELECTRICITY GENERATION BY SOURCE - 1976

2. Which energy source provides the most eldgericity generation? .

N

3. 1976 - ’ o v

: kWh(millions) Percent \\\\

Coal 943,879 46.3 -

0i1l 319,518 15.7

Gas 294,419 14.5

Nuclear 191,108 9.4

Hydro ‘ 283,680 : 13.9

Other 3,883 0.2

Total Net Production 2,036,487 .

t
4. Federal Energy Administration, Energy in Hocus, Basic Data (Washington,
D. C.: U. S. Government Printing Office, 1977), page 10.

5. 103

<

1. ELECTRICITY, POWER PLANT COST COMPARISONS
: /
2. What is the cheapest way to produce electricity in various power plantsiﬂi_

3. At a 40% capacity factor, coél fired plants operate at lower than average.
total costs than do nuclear, 0il fired, or gas turbines. )
At.55% capacity factor,’ or greiter, nuclear power is the lowest in cost.

"4, U. S. Department of the Interior, Energy Perspectives (Washington, D. C.{
U. S. Government Printing Office, February 1975), page 79.
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ENERGY STATISTICS

ENERGY CONSUMPTION OF CONCORDE VS. OTHER AIRCRAQTS

What is the fuel consumption of the Concorde comparedito other alrcrafts?

LS

Comparison of Economic Factors

e

Here is a brief comparison of key economic factors among Concorde supersonic
and conventional jets for ‘a 3,000 - mile trip, according to 1976 federal

statistics, I ,
Concorde  Boeing 707 Baeing 747 DC-10

Passenger capacity - 100’ 145 ° 375 250
Fuel (gals.)-used on trip 20,857 13,071 , 24,285 14,000
Miles per gal. per passenger 16 33 50 .50

Newsday, 7/11/77, Page 7.

103

ENERGY CONSUMPTION PATTERNS - U, §.

How much do we corsgume?

1976 - 74.2 Quads total of fossil fuels.

Quads
, Crude 01l--m—meeee_ 35.1 \
Natural Gags-—-—-c——eo-o 20.3
Coal--———cmmm o __ 13.7
Nuclear—----————ec—__ 2.0
Hydro Power---—————e_—_ 3.1
74.2

i

Federal Energy Administration, Energy in Focus, Basic Data (Washington, D. C.:
U. S. 'Government Prigting Office, 1977), page 3.

103

145
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;3§NERGY STATISTICS

1. ENERGE CONSUMPTION, RESIDENTIAL %'s

2. How much energy does the residential sector in the U. S. consume and for
what? ' o

e

Hot Water - 20%
Lighting, cooking,
refrig., and opérating
appliances - 107

3. Space Heating and O\OJ.ing » 70%

4, Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Tips for Energy Savers (Washington, D. C.: U. S. Government Printing
_ Office, May 1977), page 6.

w .
1. ENERGY CONSUMPTION, U. S, - 1974 FIGURES

2. How much did we consume in 19747

3. 1974 - 68.9 quads total of fossil fuels ' \ \
Crude 0il1 - 33.49 quads ~ / ,
Natural gas — 22.237 quads /
Coal - 13.169 quads

68.896 quads <;

(a ‘'quad is one quadrillion'btu or,1015 btu)

4. Bureau of the Census, Department of Commerce, The U. S. Fact- Book-1976,
. The Statistical Abstract of the U. S. (New York: Grosset & Dunlap, 1976),
;page 531. .

a
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-ENERGY STATISTICS

1. ENERGY CONSUMPTION, WORLD

2. How much energy does the world consume a yeat?

3. In 1972: 233.9 quadrillion Btu increasing about 3.3% per year,

4, U. S, Department of the Interior, Energy Perspective® (Washington,
D. C. U. S. Government Printing Office, February 1975), page 8.

Y

1. ENERGY PRODUCTION, U. S. -) FOSSIL FUELS

2, How much energy was produced in the U. S. by fossil fuels “in 19747
3~ 1974 - 56,483 quads, total of fossil fuels - o

% 011 - (17.492. quads - 8.8 mbpd ‘ °
- Gas - 23.951 quads - ’ )
Coal- 14,590 quads™

By 1985 - 0il1 production from existing on-shore reserves will drop
. _ to 2.4 mbpd due to depletion of older wells -
By 1985 - Alaska will produce about 2.4 mbpd.

By 1985 - 0.C.S. could produce 2.3 mbpd.

R P S et

4. Bureau of «he Census, Department of Commerce, The U. S. Fact Book - 1976,
The Statistical Abstract of the U. S. (New York: Grosset & Dunlap, 1976),
page 530, [ :

A \
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ENERGY STATISTICS
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<

IMPORTS, PETROLEUM (U. S.)

How much oil do we import? 7
&fﬁ’

1976 ' ’

Total Imports: 7.3Mbbl/day

Percent of Demand: 42.0%

OPEC Imports: 67.2% of total imports

Payments for Imports (millions of dollars): 34,653

Federal Energy Administration, Energy in Focus, Ba31c Data (Washlngton,
D. C. U. S. Government Prlntlng Office, 1977), page 6.

INDUSTRIAL CONSUQERS, TOP 5 INDUSTRIES

Which industries'use the most energy? In 1974?

In 1974 - Top 5!

f

Chemical & Allied products
Primary Metals Industries
Petroleum & Coal products
Stone, Glass, Clay products
Paper & Allied products

(GRS JRUCRN SR

Prentice - Hall, Inc., Energy Controls (Englewood Cliffs: Prentice-Hall,
;ic., 1976), Report Bulletin #12, 3/26/76, page 1.

4
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ENERGY STATISTICS

he

NAVAL FUEL RESERVES FOg QQMMERCIAL USE

. 3 o
How much o0il will we receive frOm the naval reserves at - Elk Hllls -
Teapot Dome - ?

When full - scale production is reached, it will equal about 47 of the oil
we now import or about 350,000 barrels Yer, day

0
} t

. Prentice-Hall Inc. » Energy Controls (Englewood Cliffs: Prentice-Hall, Inc.,

1976), Report Bplletln #14, 4/9/76, page 3.

NUMBER OF WELLS DRILLED b
[ 4

What is the number of wells that were drilled in 19767

Oil—mm e 17,024
Gas ————————————— 9,057
Dry ——————————— 132682,'
Total—pd~-——---~39,763

Federal Energy Administration, Energy in Focus,Basic Data (Washington D. C.
U. S. Government Printing Office, 1977), page 7

¢
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ENERGY STATISTICS

1. PERCENTAGE OF ENERGY CONSUMPTION IN U. S. BY FUEL TYPE

2. What is the percentage of enérgy consumption by fuel type in the U. S.?

3. Petroleum—-——-—=-—m—m—————a 47.3%
Coal--——emommmemmme - ——=18,4%
Natural Gas (dry)----——--==27.4%
Hydroelectric power—------ 4,17
Nuclear power----—-————--% — 2.8%
1976 - Total Quads------—~ 74.2

4, Federal Energy Administration, Energy in Focus, Basic Data (Washington, N
D. C.: U. S. Government Printing Office, 1977), page 3.

5. 103

[“ﬂ . .

bl

1. PETRQLEUM PRODUCT CONSUMPTION 7% ) ‘\

2. Which petroleum products are consumed the most?

3. Imn 1973 - ‘ - 3
#1 Gasoline~—---~-——~——emw—e-- 39 %
#2 All Others-~=-—==—- e ————— 20.9% .
#3 Distillate-—-~—~————m——e—- 18. % \ !
#4 Residual Fuel----——-=--=-=16.3%
#5 Jet Fuelr—--===--=-——== —emm 5.8%

4, U, S. Depa;tment‘of the Interior, Energy Perspectives (Washington, D. C.:
U. S. Government Printing Office, February 1975), page 91. -

\.
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1. PRICE COMPARISONS OF CRUDE OIL, MOTOR GASOLINE, NATURAL d%S AND OIL

2. What are the prices for crude oil, motor gasoline, natural gas and coal?
1973 & 19767 ’ T

» : s,
3. CRUDE OIL : , .
Average value at CIF value all _ Average value of
wellhead of domes- - imported crude domestic and im-
tic crude . ' ported’ crude
(Actual 1975 dollars pér barrel)
1973 3.89 - 4.08 | 3.94
1976 .8.18 13.21 10.54
MOTOR GASOLINE o \
1973 '38.8 ' L
1976 587 Average retail pr{ces per gallon oﬁ regular gasoline.
NATURAL GAS | -
. Value of gas" ' Value of gas
R at wellhead consumed T
1973 21.6 . 66. 5
1975 : 44,5 109.5 “
. (Average value per thousand cubic feet in
. o cents based on actual and constant 1975
dollars) ;
& COAL |
= |
| s o
ig;g zg‘gg (Average price per ton FOB mine in actual

& constant 1975 dollars)

Federal Energy Administration, Energy in Focus, Basic Data. (Washington,

4.
D. C.: U. S. Government Printing Office, 1977), pages 11 - 12.\ n
5. 103 |
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1. 0CS - ATLANTIC PRODUCTION CAPACITY - CRUDE OIL- -

2. How much crude oil can the Atlantic Outer Continental éﬁelf prbddce daily?

3. Maximum productlon could amount to about 250 000 barrels a day if the
maximum estimated recoverable reserves are discovered

P
RIS

4. No Y Times 8/22/76, wil,ykamn ‘Sifith.,

1.. 0CS - ATLANTIC - CRUDE 0IL RESERVES . - : _

b

2: How much crude oil is in the Oureerontinenral.Shelf pf the Atlantic coast?

a-

A

3. 400 million to 1.4 billion barrels.
. “.

4. New York-Times.- 8/22/76, William D. Smith.

> 1. 0CSs - ATLANTIC' NATURAL GAS PRODUCTION CAPACITY 5
2. How much natural gas can the Atlantic OQuter Continental Shelf produce daily’

3. Top estimates of the area's reserves could supply the East coast wrth as
"much as 10% of its demand. ‘ .

A;VIJLLJ[L_IIQQ_ 8/22/76, William D. Smith.
. '\twv‘/
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ENERGY STATISTICS

A \

0CS - ATLANTIC - NATURAL’.GAS RESERVES

How much natural gas is in the OCS of the Atlantic Coast?

2.6 trillion to 9.& trillion cubic feet.

N. Y. Times 8/22/76, William D. Smith.

¥
REFINERY - CAPACITY, U. S.

At what capacity are‘theBU. S. petroleum refineries operating?

As of March, 1976 - 94%

U. S. News & World Report, September l3f*i976, page 80, USDOC.

REFINERIES - LOCATION - U. S.

Where are most U. S. refiheries located?
Expanding existing U. S. refineries is expected to be less controversial

than siting new ones. Most domestic refineries are located near oil fields
in California, Texas, and Louisiana.

League of Women Voters Education Fund, Ener 4 - Ref :
Fuel Supply Bottleneck, (Washington, D. C.: iWVEF, Marcg f574)

Publication #472.

e

2 :. '
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ENERGY STATISTICS

1

What do réfiafries produce from .crude 0il? .
. 4 .

Modern refineries convert crude oil into'a myriad of‘products including

gasoline, diesel fuel, jet and: aviation fuel, various grades of heating

oils, lubricants, paint solvents, agphalt and liquified petroleum gas.

Most refineries also process natural gas to make liquified natural gas

and petrochemical feedstocks used for ‘manufacturing rubbér, plastics

and synthetic fiber. Each refinery has its:own product mix depending

on the market it supplies and ofi which of the 8 ‘types of ‘erude oil

(of varying densi;y and viscosity) it uses. . :

The dominant U. j reflnery product 1is gasoline, followed by heating.
oil and diesel fuel. Production of each 1s varied to adjust to seasonal

‘demand. For example, out’ of a given barrel of crude oil .2 higher percentage

of gasoline than heating oil will be refined in the early summer montns.
Bynlate -summer , refineries ‘usually shift production ratios to produce more
heating.oil{

League of Women Voters Education. Fund, Energy 4 - Refineries

Fuel Supply Bottleneck, (Washington, D. C.: LWVEF, March 1974),
Publication #472.

T
L

RESERVES VS. RESOURCES | : | !

What are reserves and resources? How do they differ?

0i1 produc ion estimates r@sult from assessments of oil resources, which
fall into /3 categories: :

k1, Proven,Reserves .
%2, Indicated & Inferred Resources
*3, Undiscovered Recoverable Resources

*See Glossary

Federal Energy Administration, Energy in Focus, Basic Tata (Washington,
D. C.: U. S. Government' Printing Office, 1977), page 68.

3

103 o Lo .
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ENERGY STATISTICS

"SHALE OIL RESERVES - U. S.

How much shale oil is there in the U. S..

1972 in billion bbls - by oil yield:

. . ; . Undiscovered
. 0il-Shale Yield - Identified Deposits Resources
25-100 gallons per tom 418 . 900
10-25 gallons per ton ’ 1600 25,000
- 5-10 gallons.,per.ton - - 2200 138,000

Ford Foundation, Energy Policy Project, A Time To Ch

oose (Cambridge:

- ‘Ballinger Publighing Co., 1974), page 483. ’
N ) . ¢ N o
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TRANSPORTATION

AIR CONDITIONING AND MILES PER GALLON

'How much more gasoline do I use running my car air conditioning?

L4

AVOID UNNECESSARY USE OF AIR CONDITIONING EQUIPMENT.
When in use, it reduces fuel economy by as much as 2 miles per gallon.

Federal Energy Administratibn, Office of Energy Conservation and
Environment, Don't Be Fuelish - Tips for the Motorist (Washington,
D. C. The Advertising Council, 1975).

043, 102

AUTO AIR CONDITIONING : s

How much does the car's alr conditioning affeat mileage?

Use car air-conditioners sparingly.  Cooling ‘gquipment cuts gas mileage
1 to 3 miles a gallon and adds up to $30.00 to your annual gasoline bill,
even if you use it only half the time. On an average, air conditioning
reduces fuel economy 10%, and almost 20% in stop and go traffic.

Example: ,If you get 15 miles per gallon average then,by using A/C

Average ‘ >1Stop & Go
15 MPG - 15 MPG

X.10 loss ' . X.20 loss - :

~ 13.5 New MPG. ~ 12.0 New MPG S
Federal Energy Administration, Office of Energy Codélrvation and o Jé%;
Environment, Tips for Energy Savers (Washington, D.C.: U. S. Government
Printing Office, May 1977), page 37. : )
043. 102 .

: -l
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TRANSPORTATION .

AUTO CONSUMPTION (%)

What percentage of the U. S. energy consumption is by cars?

How much of the oil’
Passenger autbmobiles congsume about 14% of all the energy and'gbout 31%
of all the petroleum used in the United States.

Fegeral Energy Administration, Office of Energy Conservation and Environ- .
ment, Don't Be Fuelish - Tips for the Motorist,' (Washington, D. C.

043, 102 | -

BRAKING & MILES PER GALLON o "
Can excessive braking effect Miles Per Galloﬁ?'

Yes! BREAK GAS-WASTING HABITS. For insqgnce, don't pump the accelerator
or race the engine when your car is not in motion. It wastes gasoline.
And use the brake pedal rather than the accelerator to hold your car in,
place on a hill. - 1

Federal Energy Administration, Office of Energy Conservation and Environ-
ment, Don't Be Fuelish - Tips for the Motorist, (Washington, D. C.:

043, 102 .

CITY BUSES - MPG

What sort of mileage do city buses get?

Are they energy efficient?

'An innercity bus gets 6 miles per gallon or the equivalent of 282

passenger miles per. gallon when filled to capacity (47 riders).

United States Congress, Office of Technology Assessment, Energy, The
Economy, and Mass Transit (Washington, D. C. U. S. Government Printing
Office, December 1975), page 21,

043, 102 | ‘. SO
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TRANSPORTATION
, . .
1. ELECTRLC AUTOS . ¢ y
) i : -
“» 2. How do electric cars work? ' - )

3. The vehicles use battery - eldctric energy to run a motor which propels
the car. Theoretically, motor can be fully engaged as soon as the
. -gwitch is turned on. In practice, however, a multispeed transmission
provides the flexibility of operation that best fits the modern traffic
pattern as well as helping tovobtadn improved vehicle performance. £

b, Energy Research and. Development Administration, Office of Conservation, o
" .'Division of Transportation, Experimental Electric Vehicle (Washington,
D. C.: U. S. Government Printing Office, January 1976)

5. 043, 102, 077 . T o T ~

A

1. EPA CITY MILEAGE TEST

-

2. @xat is the EPA City milage test?

3. This test simulates a 7.5 mile-stop and go trip with a speed range of
.0 to 56 MPH, and an average speed -of 20 MPH. The trip takes 23 minutes
v and has 18 stops. Eighteen percent of the trip is spent idling, such
" as would be expected in the city-at traffic lights or in rush-hour’ traffic.
Two kinds of engine starts are used. One is a cold start, which is similar
to starting a car in the morning after it has been parked all night.
4 . : ) S
4, U. S. Environmental Protection Agency and the Federal Energy Administration,
1977 Gas Mileage Guide (Washingtom, D. C.: U. S. Government Printing Office,
January 1977)\- page 8. '

5. 043, 102
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A - HIGHWAY MILAGEK;¥ST
7

I
i

What'is_the EPA highway mileage teet?,q ‘

This test simulates a 10 mile, non—stop trip that begins with the vehicle”
warmed up. The trip has an average Speed df about 50 MPH and lasts 13
minutes. The speed during the test ranges from 0 to, 60 MPH, If your
highway driving speed averages fagter than the testrﬁ/average of 50 MPH,
you should eXpect to achieve poorer fuel economy than the highway fuel .
economy ‘estimate in this guide.. The amount of this decrease is approxi-
mately 10 to 15% for every 10- MPH above 50 MPH,

u. S Environmental Protection Agency and the Federal Energy Administration,
1977 Gas Mileage Guide (Washington, D. C.: U. S. Government Printing Offioe,..
/January 1977), page 8. : :

043, 102 .

GAS TREATMENTS & MPG

W7

Do gas treatments effect my mpg? How?

Many motorists swear by fuel additives. However, the fact that none of

the major auto makers recommend their use is a powerful argument against
them. There is no evidence that they contribute to increased fuel economy.
Obviously, fuel additives burn, but they offer a costly methdd -of increas-
ing the supply in the tank.

Henry R. Spies et al., 350 Ways to Save Energy (and Money) In Your Home
and Car (New York: Crown Publishers, Inc., 1974), page 184.

+

043, 102
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1. G-ASOLINE cosT_® PER"’QAR (RULE OF _THUMB)

2. How much does it cost me for gas? o L" ) S \
If your average cost of gas 1is 60¢ per gal, and your car gets 12 mpg,
7 your fuel cost for 10,000 miles. of driving is $500.00. If you drive .

' 20,000 miles a year your annual fuel cost will be twice this figure, or

$1,000.00. If you own a car that gets 20 mpg, your annual fuel cost for
10 000 miles at 60¢ per gallon is $300.00. A

»

T
:

FUEL COSTS PER TEN THOUSAND MIL E§

g;:;'}b':':;:w“ Cents per G}allon
. < MPG ’

? 45 50 52 S54. 56 58 60 65 70

. 10 $450 $500 $520 $540 $560 $580 $600 $650 $700

B I 43% 455 473 491 509 527 545 591 636
12 ‘ 417 433 450. 467 483 500 542 583

13 346 385400 415 431 446 462 500 538

14 321 357 371 386 400 414 429 464 500

15 300 333 347 360 373 387 400 433 467

16 281 313 325 338 350 363 375 406 438

17 265 294 306 318 329 341 353 382 412

18 - 250 278 289 300 311 322 333 361 389

19 £ 237 263 274 284 295 305 316 342 368

o0 225 250 260 270 280 290 300 325 350

\ i 22, 205 227 236 245 255 264 273 295 13I8

24 188 208 217 225 233 242 250 271 292

4 26 173 192 200 208 215 223 231 250 269

' . 8 161 179 186 193 200 207 214 232 250
30 150 167 173 180 187 193 200 217 233

32 141 156 163 169 175 181 188 203 219

34 132 147 153 159 165 171 176 (91 206
36 125 139 144 150 156 161 167 181 194

Example: If your average cost of gasoline is 60 cents per
gallon and your car gets 12 MPG, your fuel cost for 10.000
miles of driving is $500. 1f you drive 20,000 miles a year,
your annual fuel cost will be twice this figure. or $1.000. If
you own a car that gets 20 MPG, your annual fuei cost for
10,000 miles at 60 cents per gallon is $300.

[

4, U. S. Environmental Protection Agency and the Federal Energy Administration,
1976 Gas Mileage Guide (Washington D. C.: U. S. Government Printing Office, "
January 1976), page 5. -

5. 043, 102

O

ERIC

Aruitoxt provided by Eic:



. , .
' : oA
TRANSPORTATION /' o
\ ! L3 / ‘ B
1. IDLING VS. RESTARTING . R SN

2.- Do I use more 'gas idling-mi car or tUrning'it é?f and restarting iﬁ?

i " gasoline'every. 6 minutes when idling. When you stop the car, don't

e idle the engine for moYe than a minute. If ‘you are‘waiting’fo;Agome—

: one, turn off the engine. It takes less gasoline to restart’ the cax ¢
than.it does to idle it. - ) = ' ‘ ' '

3. AVOID‘EXCESSIVE iﬁ1ING.’ Thé average American car consumes a cup'éf ;6§

'3;4. 'Fede®al Energy.Administration,onfice,pf Energy Consérvati ,”éﬁq;Environment,
Don't Be Fuelish - Tips for the Motorist, (Washington, D. &, : 7

. A
5. 043, 102

. ) ;
1. INCREASING MPG's ' S _
2. How can I get better mpg from my car? ‘ ‘ . . -

. 3. The most important siﬁgle element in determining~fqé1§economy of a particular

car is the driving technique of the in@ividua1 behind“thefqﬁeel; One authgdr-
ity declares that a careful driver should'bewableyto,géfzaﬁ‘ibast 30% better
\ mileage than an average driver, and 50% bettex mileage thin a poor one.
. .8 L . 2

o, o .

4. Federal Energy Administratior ' “ice of Enerﬁficbﬁéervation and Environment,
Tips for Energy Savers (War ‘ » D. C.: U.'S. Government Printing Office,
May 1977), page 33. , . -

5. 043, 102 '

v

1. L.I.R.R.
e Hee Cerop otec vao'veads

720 IS:pMEBIRR energy efficient? Are:other ares: railrosds?
. Y P

3, Commuter rail.Eéfs’receive 250 passenger miles /per 'gallon of fuel or
equivalent with 125 passengers. S

4. U. S. Congress Office of Technology AsseSsment, Energy, The Economy, and
Mass Transit (Washington, D, C.: U. S. Government Printing Office,
December 1975), page 21.
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. TRANSPORTATION

1. MILEAGE - FACTORS INFLUENCING
, B . - . L]

,

2. What physical featdres of an automobile influence mileage factors?

3. Vehicle Weight and engine size arec the most important items affecting

¥ overall fuel consumption. Generally speaking, in city driving, a 5,000
pound car will require twice as much gasoline‘ to run as a 2,500 pound
car. Optfbnal equipment not only adds weight to the car but also re-

"+, -quires power from the engine.and thus requires/fuel to operate. For
example, using an air conditioner can reducegas mileage by more than
10% in city driving. .. .

\

4. U. S. Environmerital Protection Agency and the Federal Energy Administration,
1976 Gas Mileage Guide (Washington, D, C.: U. S. Government Printing Office, ,
January 1976), page-5. : ‘

5. 043, T02 o | ‘ : Y 4
37 ' , 4
5
1. MILEAGE -‘SPEED
hd <
2. At what speedddo I get the best fuel economy’ :
3. The best fuel economy occurs at speeds between 30 and 40 miles per hour
with no stops and no rapid speed changes. . .
AN ' ; 4

4., U. S. Environmental Protection Agency+ and the FederallEnergy Admindistration,
1976 Gas Mileage Guide (Washingtom, D. C.: U. S. Government Printing Office,
January 1976), page 5. : \ S

5. 043, 102 ‘ ‘

-~

1. MILEAGE - TIRES

2. How can my-tires affect the gas mileage?
. . N
3. Using radial tires, instead of conventional or blas—ply tires can result in
a 3% improvement in gas mileage. Improper front end alignment and tires
inflated below the recommended pressure will reduce gas mileage.

4. U. S. Environmental Protection Agency and the Federal Energy Administration,
1976 Gas Mfleage Guide (Washington, D. C.: "U. S. Government Printing Office,
January 1976), page 5.

5. 043, 102
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TRANSPORTATION ’

1. MILEAGE - #uNgdPS A . - I

‘v2. How much can I save by keeping my car well tuned?
. )

3. A tuped car will average 67 better mileage‘than an untuned one. A
properly maintained car, also helps reducé air pollution.

"4, 'U. S. Environmental Protection Agency and the Federal Energy, Administration W'

1976 Gas Mileage Guide (Washington, D. C U. S. Government Printing 0ffice,113=

Jantgry 1976}, . page S5.

1

©5. 043, 102 . N | el

1. ' MILEAGE .- ACCELERATION
2. How can rapid acoeleratijﬁ affect gas mileage?

a3, Rapid,acceleration~can duce ‘fuel economy by 15% over moderagg‘l.ﬁ
acceleration. ' g ' ‘

§,4. U. S Environméntal Protection Agency and the Federal Energy Administration,
) 1976 Gas Mileage Guide (Washington, D.-C.:. U. S. Government Printing Office,

_ .January 1976), page 5. . _ &
5. 043, 102 |

N

1. MILES AND GALLONS CONSUMED
2. How many cars are there? Average miles travéled? Average auto miles
per gallon? Gallons of gas used per car a year?

3. In the 50-states, there are an estimated 100,000,000 registered automo-
biles. The average car travels approximately 10,000 miles per year and
congypmes well over 700 gallons of gasoline. The average fuel economy is
less than 13.7 miles per gallon. : '

.
4. Federal Energy Administration, Office of Energy Conservation and Environment
Don t Be Fuelish - TAps for the Moterist (Washjngton D. C.: K
) e

5. 043, 102 %
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1. MILES PER GALLON‘RATlNGS REQUIREMENTS - " ,‘F;'

2.  What will be the miles per gallon standards impOSed by the Government
by 1978 ~ 1985?

3. Average - l978 (18.5) MPG - Highway & Local
- 1985 (27.5) MPG -

4. Wall Street Journal, July 27,,1976 Page 12 S

50 oag; 021, 102 , . T

1. , MOTOR OILS. & MILES PER GALLON -

2. .Does totor oil effect Miles Per Gallon?

AR
N :
- 7z

3. v Change 0il and oil filtér at recommended - intervals. ‘Dirty.oil can
seriously damage engine parts and cause friction and wear that reb gas
mileage. A worn engine that burns oil will require more frequent tuning
and gef progessively poorer gas mileage. Use a goad quality multi—grade
(mult -viscosity) 0il having an API SAE rating on the container. Multi-
“grade 10W-30 and 10W-40 oils help reduce internal- -engine friction and
give better gasoline mileage .than single- grade-§A£ 30 oils. .Do not use
an oil of higher vi5ﬁ%§ity than recommended {n your owner's manual, since
heavier oils tend to Tfcrease friction and decrease miles per-galléon
efficiency, i-A-lower visco§ity oil such as 5W-30 1s recommended for win-
ter monthé’in the northern states., > .

i ’ ; - oy
4, -FederalvEnergy Administration, Office of Energy.Coliservation and Environment,
Don't Be Fuelish - Tips for the Motorist (Washington, D. C.:

5. 043, 102
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1. OCTANE & MILES PER GALLON .. - ' o

L SR

o

.

'Does Epé:écténe rating of the gasdline”éffect:my mileé per gallon?
3. 'Use gasoline of the proper octane rating. Using too low an octane rating
.for your car will produce a "ping" which, if sustained, will damage the
engine. U%}ng too high an octane rating wastes money and will not pro-

duce more power or improve fuel economy, '

4. Federal Energy Administration, Office of Energy Conservation and’

Environment, Don't Be Fuelish - Tips for the Motorist . (Washington,. T
. D. C, : . ‘ ' ’ ' '

5

.5...043, 102 ~ .
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1. {RADIAL TIRES & MILES PER_GALLON.

., 72: Do, tad

. (. . —:.,. - . oy s !.') ,if : R B . (:_ . ) 4 . .
3. YES!' Cbnsiggggguying'rgdiq}_tires.‘ Radial tires will give you from
-, 0.5 to 1.mété§mi¥§s;pe§3gallon. Their initial high cost is usually paid

ial tires helB miles'ber gallon?

o,

‘for in fuel ‘savings and longer tread life. Warning: Do not mix radial _ -
tires with conventional tires. - . : ' , R ( \
"."Goodyear claims an average annual fuel savings of 3 to 5% over an extended D

" period. ‘ . . .
. : - N »‘ ;l.l’,
4. Federal Energy Administration, Office of Energy Conservation gnd
i Environmen;? Don't Be Fuelish - Tips for the Motorist (Wash%ngton,
D. C. - - D e

5. 043, 102 -. -. N



e | | ~A148- . g o

TRANSPORTATION

Y

. 1. §UBWAYS‘~ EFchiENcy-:" , S
\ ) v, N Liatn .~" . Coq . _":,l'q, e . ‘:-.,, .

2, A!i?the T8 subwayl energy efficienc7 s ‘ “.

3. Inter—city pass enger'trains receive 270—360 passenger miles per gallon
of fuel or equivalent with 540-720 passefigers.

4. United States Congress, Office of Technologg\ésseSSment, Enetgy, The
Economy, and Mass Transit (Washlngton, D. C.: U.'S. Government Printing
‘Office, December 1975), page 21. ’ : '

L R .

Y . . ”

1. TUNEUP & MILES PER GALLON .

2. How much do tuneups help? How often should I get them? thi

+ . o . . - e . A ‘Py., _._“a‘,

* 3. GET A TUNE-UP! Keep your car engine tuned according to the specifications' ‘
given in your owner's manual. If your manual is lost, then. follow‘this plan:

Every 10,000 miles a major tuneup should be done. That means:  Install
new spark plugs, ignition points, and condenser. Clean or replace the
positive crankcase ventilating (PCV) valve, ; remove gum or sludge from
! the hoses. Check all electrical ignition circuits and connections for
voltage drop and resistance.. Clean, tightern 4nd replace them as necessary.
Inspect the choke for proper operation. Set the timing to the manufacturer's.
specifications. Check the ignitidn advance mechanism (mechanical and vacuum)
Remove foreign matter from the exhaust gas recirculatory valve and hoses
and check, the controls following the manufacturer's specifications. Check
the exhaust system for blockage. Replace air and fuel leaks at carburetor,
fuel pump, gas line and gas tank.. About 5,000 miles after the major tunmeup,
a minor tuneup should be performed. This may involve cleaning the plugs,’
and adjusting points and timing as necessary.
. S -
4, " Federal Energy Administration, Office of Energy Conservation and Environment,:
Don't Be Fuelish - Tips for the Motorist (Washington, D. C. 5

¢
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¥

VACUUM GAUGE

Will a vacuum gauge increase my mpg? How does it,work?
¢ e

It will not i:%iease fuel economy in a direct semnse, but if the driver .
will heed its simple indications it can have an excellent effect on gas
mileage. ‘A vacuum gauge measures air pressure in the intake manifold in
nehes of mercury and gives us some graphic clues about overall engine
~ pArformance. The vacuum in the intake manifold decreases as the car-
' byretor butterfly valve ‘opens, which happens when the-driver's foot presses
the accelerator ' 2dal. The vacuum also decreaseg with engine loads, as

when an auto climps a hill maintaining the same speed as it did dm level
ground. In general then, a high vacuum gauge reading indicates good

economy, while a low readlng means higher fuel consumption.

R - ?

. Henry‘R. Spies et al., 350 Ways to Save Energy (and Money) In Your

" Home and Car (New York: Crown Publishers, Inc.§%1974), page 176,

043, 102
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. WHEEL ALTGNMENT & MILES PER.GALLON

An annual chegk is in
alncrease fuel use by
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ENERGY POLICY

i

1. CRUDE OIL STORAGE FOR EMBARGO CONTINGENCY

2. 1Is there a plan to store crude oil in casé of another embatgo® }
P
3. YES! By 1978 - “Early Storage Reserye (ESR), -
- 150 m.b. of crude oil

«?’ By B982 - Strategic Petroleum Reserve (SPR) -
- 1 billion barrels

=

q
- T $300 Million - 1976 fiscal year - to buy storage facilities

$550 Million -, 1977‘fis¢a1 year - to buy first 50 million barrels_ (m b.)
T at $11.00 per barrel :

Stored in salt domes along Gulf Coast and limestong-mines in south & mid;wes
L
QEEPDE OIL, STORAGE FOR EMBARGO CONTINGENCY
. 4
o 60 m.b. to be purchased iu calgndar 1977
.90 m.b. to be purchased :n calerdar 1978

4. Prentice - Hall, Inc., Energy Controls (Englewood Cliffs: Prentice -
Hall, Inc., 1976), Report Bulletin #17, 4/304]6, page 2.

- . L ® f
N\ P S

s
»
¢
ay




-Al51-

.o ENERGY POLICY

,-‘/ v » T )
1. -EMBARGO CONTINGENCY PLANS (RATIONING)

)

2 Are there any plans for another embargo fuel allocation or rationing

ubgam B T

?
. 7

;,_In May 1976, according o Erauk”Zbe < the former% A Admini.iirator -~ these
' Tare the steps to E%xtak {1ﬁ the event of another gil embargo - 1in order

v

L g& Voluntary conservation .
:f&/“ : ggn-“;*‘ B) Mapdatory allocation regulations
» oY g R C T 4
= “"@? Qrawdown for strategic storage reserves ¢

by .
Ce 7d) g place imports from other sources

e )

D - 'E) Energy conservation & rationing plans

. 4.- Prentice - Hall, Inc., Energy Controls (Englewood Cliffs. Prentice -
Hall, Inc., 1976), Report Bulletin #22, 6/4/76, page 2.

£ P
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ENVIRONMENT

1. CLEAN FUELS FROM COAL PRODUCTION

2. How much of these clean fuels*}s'being manufactured?-

: L .
3. Ve“iittle, because the cost of *-in coal fuels is much higher th‘é(n_ S
conventional fuels. For example, . lectricity made by burning high Sk
quality coal in a boiler and then cleaning up the stack gases widl
"cost about 2.5 cents per kilowatt hour. For the.consumet that works
out to about 10¢ for enough energy to roast a big turkey in an elec-
tric oven. It would cost 18¢ to roast that turkey if the coal were |
converted into gas before burning it to generate- electricity even_‘t:g“"
using the best, process available today. , R

u

4. Edison Electric Institute in cooperation with the‘Electrlc Power
Research Institute, Clean Energy From Coal 1976.

A

)a -
- .
1. CLEAN FUEL FROM COAL
: 2. How 1s clean fuel made from coal? ; .;ﬁ%
A

3. Depending on the kind of coal we start with, there are a half d¥zen way§
of maki ip clean fuels. The simplest is Just to wash’ 1;, tOvpﬁlV rize

the co: and float out the clean fuel, leaving ashfog@ing rock and sul-
fur behind. . . ¥y

*

v

4. Edison Electric Institute in cooperation with the Electric Power
Research Institute, Clean Energy From Coal, 1976. EX

a0
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ENVIRONMENT

1. OCEAN OIL POLLUTION

2. What sort of environmental hazards would new off-shore dr1111ng
cause in the Atlantic? :

3. The Government argues that effshore drilling is far less of-an- environ~

mental hazard than the only alternative, tanker shipments of foreign o
oil. A National Academy of Science study contends that offshore oil =~ . .
production accounts for only 1.3% of“the petroleum pollution in the '

’ocean while tankers qontribute 34, 9% and river and urban runoff 3L IZ.
: : ey :

. New York Times 8/22/76, William D. Smith

1, POLLUTION CONTROL - COAL BURNING

2. How much do we control the pollution caused by burning coal? //
‘ S |
3. This can be accomplished in two ways. We can burn coal and then take out
out the pollutants before thé hot gases go up the stack.‘:M.'h~of to-
day's technology is devoted to this process, or we can remove the pol-
- lutants before the cgal is burned. Removing pollutants before burning
is what we are doing by making clean fuels from coal.

4, Edlson Electric Institute in coope;%tion with the Electric Power

Research Institute, Clean Energy From Coal, 1976.
2

r
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1. POLLUTION REDUCTION - HOME HEATING.  -° -

2. How much pollution reduction will result from proper maintenance of
oil burning equipment?

'3,‘ In a recent study it was found that by identlfying and replacing non-
_tuneable units, carbon monoxide (CO) was reduced by more than 65%,
gaseous hydrocarbons (HC) were reduceg by 87%, and filterable partic-
ulate was reduced by 17%. By tuning t®e remaining burners in addition
to replacing nontuneable units the total reductions were as follows:

Fl
=~ Smoke ‘was reduced by 59%
CO was reduced by more than 817%
HC was reduced by 90%
Filterable particulate was weduced by 24%

4. U. S. Environmental Protection Agency, Qffice of Public Affairs,
Get the Most From Your Heating 01l Dollar (Washington, D. C.:
U. S. Government Printing Office, 1976):

A N
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1. .RECYCLING - ALUMINUM - STEEL

2. How much energy can be saved by recycling vs. virgiﬁ‘ore use? . “

3. Recycling. 1In a report from the Oak Ridge National Laboratory, Eric
Hirst concluded that the energy requirements for production from steel,
aluminum and paper scrap are far lower than those for production from
V1rg1ﬂ materials. Reprocessing aluminum scrap, for example, consumes

‘\leSs than 5% of the energy needed to produce aluminum from bauxite;
reprocessing steell scrap requires 25% of the energy used to make steel
frét virgin ores. Enaggy savings resubt because virgin materials used
in manpfacturing mist first be extracted or harvested, refined, and then
tranqu;teq‘to the processor; ,while products made from scrap eliminate the
exf&gc&ion and refining stgps and require only separation and transporta-
tion® EPﬁ,estimates ehat if .all municipal wastes had been recovered in
1972, using availab technologies, almost 170 trillion Btus of primary
energy would have béen saved that year. This is -equivalent to 30 million
barrels, ‘6f o It is ebtimated that these figures will double by 1985,

a sigdificant grthh rate. ii,energy demand does not skyrocket.  Environ-
mentalists also point out that increased recycling has the additional
benefit of conserving valuablg non—renewable resources.
ST
. ,4. League nfWoman Voters Education Fund, Energy 13 - Solid Waste:
- ’ “Pnergy to Burn (Washington, D. C. LWVEV October 1974),
Publication #529. ‘1
: f

i N




1.

ST ~A155-

ENVIRONMENT ;

-

REFILLABLE VS. NQNREFILLABLE CONTAINERS

How much energy can be saved by using returnable containers vs.
nonreturnable throwaways?

EPA says' that use of a refillable bottle saves 50% of the energy that -

would have been needed to produce ‘a non-refillable bottle or can and

that a national policy requiring the use of returnable,.refillable S
beverage containers would save 244 trillion Btus each year. Dr. Bruce s
Hannon of-the Center for Advanced Computation at the University of

-I1linois adds that the "annual energy now diverted into supplying beer

and soft drinks in throw-away cans. and bottles would supply all of the
electrical needs of Pittsburgh, Boston, Washington, D. C. and San Fran-
cisco for one year" (emphasis added).

League of Women Voters Education Fund, Energy 13 - Solid Waste:
Energy to Burn (Washington, D. C.: LWVEF, October 1974), Publication # 529.

SOLID WASTE ENERGY RECOVERY TECHNIQUES

What about recovery from solid waste?

Using the combustible fraction of ‘solid waste for fuel will conserve oil, gas,
and coal as well as help to release local waste disposal problems. The most

‘basic system, used in other countries for years, burns trash as a supplemental

fuel in coal-fired boilers. Waste-burning in the U. S. has not been widespread,
but the best known facility is an EPA-sponsored demonstration project in St.
Louis where the Union Electric Company uses a combination of municipal waste
(from which ferrous and non-ferrous metals have been salvaged) and coal to run
boilers. It is estimated that use of solid waste cuts coal consumption at the
plant by up to 15% and that one ton of trash can be converted into 900 kilowatts,

. of electricity. A second method of heat recovery, pyrolysis (burning in the ..

virtual absence of air), converts the organic component of waste into oil or

gas which 1s then burned. Although this system 1is still experimental (and some
experts even question its feasibility) #EPA demonstration projects are now under
construction in Baltimore and San Diego to convert trash to combustible gas and
oil. ‘EPA's Office of Solid Waste Management Programs (OSWMP) says that if en-
ergy recovery from municipal wastes were practiced in every Standard Metropoli-
tan Statistical Area (SMSA) in the country, 800 trillion Btus could be produced
each year, of'aboutu&O0,0QO barrels of oil each day. According to OSWMP, this

is roughly equivalent to 1% of all energy consumed in the U. S. in 1970.

League of Women Voters Edﬁcatioh Fund Energy 13 - Solid‘Waste;
Energy to Burn (Washington, D. C.: LWVEF, October 1974), Publication #529.
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1. UNDERGROUND CABLE - ADVANTAGES

2. Beside the fact that underground cables are buried out of sight, what
other advantages do they have?

3. They are much less vulnerable to vandalism and they are not affected by
wind, hail and lightning.

4, Edison Electric Institute in cooperation with the Electric Power Research
Institute, Underground Transmission, 1976.

5. 093 s
.é} . . , .

1. UNDERGROUND CABLES - DISADVANTAGES

o

N

What are the disadvantages?

3. The big drawback is their high cost. In addition, when a break does occur
underground, it is harder to find. In addition, because they don't have
alr around them for cooling, underground lines cannot stand up to overload-

ing as well as overhead lines do.
L3

4. Edison Electric Institute in cooperation with the Electric Power Research
Institute, Underground Transmission, 1976.

5. 093
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ENVIRONMENT

UNDERGROUND CABLES - COST & INSTALLATION

Why do they cost so much more?

For one %#ing, digging or chgnnelllng is more expensive than installing
overhead lines., And ovefhead Yines don't require any insulation around
them because the conduéting ‘wires are separated by several feet of air.
Underground, the wires must be insulated from the ground and from each
other. : ‘

. Edison Electric Institute in cooperation with the Electrlc Power Research
Instltute, Undergr0und Transmission, 1976,

- 7

093 ' \
3 N

UNDERGROUND CAéLES - COSTS VS. OVERHEAD LINES

Why don't all electric transmission lines go underground?

R

.Because underground lines cost five to twenty times more to install than

overhead lines.,
Edison Electric Institute in cooperation with the Electric Power gghearch
Institute, Underground Transmission, 1976,

093
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\

1. UNDERGROUND CABLE - INDUSTRY'S GOAL

2. What is the industry's goal for underground transmission?

3. We want to make the cost of installing and operating underground lines
much lower.: If we are successful in bringing expenses closer to what it
costs for overhead lines, we expect to see a much larger share of new

power ‘lines going underground. i
"4. Edjson Electric Institute in cooperation with the Electric Power Research
Institute, Underground Transmission, 1976.

5.°°093

1. UNDERGROUND CABLE INSULATION v

2. Why should that be a problem? Insulated wires that run in houses don't
cost much more than oper wires.

3. That is true, but house wiring is low voltage. ~When the voltages are
. a thousand or more times higher, as they are in transmission lines, the
insulation becomes formidable. It is the same idea as the difference
between weather stripping a car or a submarine to keep water out. The
car door is simplemend cheap, but the submarine is complicated and ex-
pensive. (S :
'*ﬁi 4, Edison Electric Institute in cooperation with the Electric Power Research
R Institute, Underground Transmission, 1976.

5. 093
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_ N
UNDERGROQED”CABLES - REDUCING COSTS & RESEARCH RESULTS

Wé have a majer test prog}am coordinated by the Electric Power
Research Institute to develop better lower cost cables and new

LR

methods of installing them,

~

RS

-

e have tested new uhderground cables that may eventually

to 50% cheaper than the traditional type. We have developed
'mplified method of splicing cables that will, reducesinsfallation
costs. And we have proven that underground cables can carry voltages
EfﬁVlOuSly thought possible only with overhead transmission lines.

b) YES!
be

. Edison Electric Institute in cooperation with the Electric Power Research

Institute, Undegground Transm1ss1on, 1976
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1. ENERGY & FARMING %

2. How much of a role does energy play in farming?

3. Farming requires energy fuels for virtually all ,of. its operations.
Farm machinery, irrigation systems (primarily pumps), cow-milking
equipment and crop—drying.fac1lities use petrpleum products ‘such as‘-},"
gasoline, diesel fuel, liquified petroleum gas (LPG)%bnd natural, ‘gas.
At the same time, chemical fertilizers, herbicides and animal feeds
are made with petroleum by-products known as petrochemical inorganics.
(Hydrogen produced from a refinery's catalytic reforming unit is com-
bined with nitrogen from the atmosphere to form ammofia, ingredient
df commercial fertilizer.) Fertilizer and feed are )
of energ&%{uels ‘th are farm ‘tractors and combines. EYic Hirst

uses consume 56% of farming energy, wlth the remainder supplylﬂ
fuel needs.

4. League of Women-Votei% Education Fund, Energy
Energy Use (Washington, D. C.: LWVEF, March

il

1, FOOD PRODUCTION & ENERGY

R éxamples - How much energy does it take to produce foods?

P
3. Eric Hirst of the: ng Ridge National Laboratory estimateQ for example,

that:
- It takes the equivalent of a half-glass of diesel fuel
to put a glass of milk on the breakfast table.
- It takes the equivalent of two pounds of coal te bro— ‘
duce a one pound loaf of bread.
- It takes the equivalent.-of three pounds of coal to pro—.
’ duce a pound of hamburger.
/It takes 6.4 Btus of primary energy (energy from basic
fuels) to deliver one Btu of food value.
EE ) ‘_ - ‘
4. League of Women Voters Education Fund, Energy 6 - Agribusiness and /
Enérgy Use (Washington, D. C.: LWVEF, March 1974), Publication #476.

%
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| AGRIBUSINESS & ENERGY

1. FOOD PROCESSING & ENERGY g

~

2. How much énergy is used for food processing?

3. Food production involves a number of activitles that go far beyond the
growing of crops, including processing, transportation, trade and _house-
hold. functions. Processing alone (such as slaughtering, milling, refin-
ing, pre-cooking) uses about 32% of total energy cqnsumed in food pro-
duction; transportation, trade and household functions (freezing, refrigﬁ
erating, cooking, etc.,) consume about 50% of total ener y.. Actual. farm
ing, using about 18% of food production energy, uses more.than 2,200 tril-
lion Btus each year -- over 4% of the annual U. S. energy budget.e.

b League of Women Voters Educabion Fund, Energy 6 - Agribusiness and
, Energy Use (Washington, D. C.: LWVEF, March 1974), Publication #476.

CR R

- 1. TRACTORS ENERGY EFFICIENCY ’
‘2. Which tﬁactdfs are more efficient; diésel, gasoline or liquified
petroleum gas-powered? :
3. Diesel.
4, League of WBmen Voters Education Fund, Energy 6‘—.A5;i (siness‘and.
‘,Egergz Use (Washington, D. C.: LWVEF, March 1274), Publication #476.
RS
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GLOSSARY

ABSORBER, OR ABSORBER PLATE
§ .
Absorber, or Absorber Plate?

&

A”surface, usually blackened metal in a solar collector which absorbs

’ solar radiation.

Federal Energy Administration, Energy Resource Development ‘and the U. §.
Department of Health Education, and Welfare, Offlce of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C. U. S. Government Printing

Office," June 1976), page Wi.

ABSORPTANCE

Absorptance?

Thé soaking up of ‘heat in a solar collector. Measured as percent of total

& gbon aVailable

Federdl Energy Administration, Energy ResSource Development and the U. S.
Department of Health; EducatIon, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing

Office, June 1976), page vi.
' - )

/ :

ACTIVE.SOLAR SYSTEM ,

Active Solar System?

Any system that needs mechanical means such'as motors, pumps, valves, .etc.’

to operate. ) <

- N

Federal Energy Administration, Emergy Resource Development and the U. S.

Department .of Health, Education, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (Washington, D. C.: U.'S. Government Printing

Office, "June 1976), page vi.

A
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1. ALTERNA%Q?G CURRENT (AcC) ~ o : .
2,  AC - Altkfpating current? . : e

% at regular intetvals. Electric¢ power in the United States alternates wit

LY

- a frequency of 60 hertz, or cycles per second. ountries use
~ 50 hertz, . A * o ' '
4. Epe;gyaglossary, State .of gﬁryland, Energy gplicy foi%fi .
(’ N . /,/ ) . - E‘
1. AMBIENT TEMPERATURE y ,

s

2. Ambient Temgeiature? - .

3. 'Anochet\way of saying how jﬁld,dr how .hot it is outdoors;
. N e ,’"‘; ] : . . . »
4, Ee§éréIWEﬁergy Administratien; Energy Resource Development and the '

~ -U.tS, Department of Health, Education,.and Welfare, Office of Consumer

Affairs, Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Govern-

.

. ment Printing Office, June 1976), page . vi. , R

Lo s ‘ 4 R o : . , S v,
1. AMERICAN GAS #SSOCTATION (A.G.A.) . \

. C L R . 1
A\.; , . . .. - 4
2. Aderican Gas Association?:/ ) T - 2

~ ’ , 4+

3. AGA - American Gas Association. The trade assoclation of tHe pr{vate gas i

. “industry. Lt . ) i\“) -

4. Energy Glossary, State of Maiyland,.Energy'Pblicy Offiée.
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RO : SAET ." : ,' 4 L.
S AMERICAN PETROLEUM INSTITUTE (A.P.I.) ".- "
2. . American Petroleum‘lnstitute? ' -
. «;- v i : ) ’ @
3.;_Trade Association for.producing companies, which publish , studies of
. U. s, petroleum production and reserves of crude oil, co ed fbr each y
7 oil field B : ' . . “"Z'ﬁ’ Ce T
) 4., League of Women Voters. Education Fund, EnergA 3 - Those Elusine’Figures:f 3
#2011 (Washington D. C.: LWVEF, February 1974), Publication #469.
‘,‘" Q} . ‘;}:7 a . . - . oo R . N .' - .
1. AMPERE ' : .. ~ o e _
BN o L I : .
‘2. _Ampere? . ' , )
3. A unit of measure for an electric current; the‘amount of current which flows'
** in a circuit in whiéh the electromotive fqgce is one volt and the resistance
-8 18 one ‘ohm. , : . .o >, v ' e
R nergz Lgssarz, State of Maryland Energy Policy Office. wa .
e
L2 v ky v ’ t
'.. ) o i J‘Q%*‘.a . - o k.
/1. ANTHRACITE ‘ : R SRR ‘
2. Whaﬁ 1s‘Anthracite coal?” . //(/ S
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> | B
4o
] ’ o h ’
° . . " £ .
v u
o | : LT
. . . L@ R ; R 3
+ ﬁ . ~ ’ R 7 . ‘-.
' 7 . . '.n' z
¥ T
. ° .\»
19@? o e 1




L . 5 ; : ) . ' e
. , - . L > . _*‘ ) ' g 4 "
‘ . o | rGLOSSARY BT
: i ¥ 'I . ”" . ’ ) 1

R ’,‘ @F . ! E B . ‘o

:r EY ’ ’ ) : ST - s o

‘ 1. BARE@LS - GAL ON ) :
' . S

2. How manr-gallonsi

3. va 'égg (bHis) iJ'l Barrel equals 42 gallons
L BarréL (bbl) ~ A liquid measure of - oil, usually crude oil, equal ‘to 42
4 ;‘American gallons or about 306 pounds. One barrel equals 5. 6 cubic feet,

or 0.159%s0uh® 'Eeters. For crude oil, 1 bbl is. about, 0. 136 metric ,tons,
. 0.134 ‘long g# 0.150 short tons. The energy valties of petroleum products’ _
per barrel are. crude petroleum 5% million Btu/bbl; residual”fuel 0i1-6.129;
~ distillate fuel .0i1-5. 83; ugasolineqé 255 jet fuel (kerosine type)-5.67; .
. et fuel (naphtha ty e}-5, 36 kerosine-S 67 petroleum‘coke -6.02; and
- ‘asphalt-6 64, Lo - 3
. a ‘ ‘ 2 'ﬁ' "”"‘- -." 3 -
4. TFederal Energy Aﬂminlstration, Office of Energy Conservation ‘and" Environment
21 ~ Tips" for Energy Savers (Wthington b. C. U. 8. Government Bminting Office,
May l977), page 43. . . o @ < e o .
Ve : g R TE N ' = . -
=« 1. -BASE [OAD = .o N g ) & :
R A
2. ¥mse oad of ‘a.utility? R " C s
3 ‘ ' Y /»//‘ \v
3. Base Load .~ The' minimum load of a utility (elegtric or gas) over a- given g .
period of timg. , _ ‘ ol L aaFe
- 'g "~ ’ ;" A “,‘;_\
4. Energy Glo;;;AX,,State of Maryland Energy POy
= . g - T . . B ‘
1. BAsg LOAD STATLON o L _ -~
\ ~ . ~ f_\\\
Q\\)Base Load/jfktion7 . - ) v? K . A .
Base Load Station - (Gas) - A s;ation which is normally grerated to take
. all or’ part of :the bt sebload of a system and. which, consequently, Operates \\;
~cc> ‘ essentiallf\at a high 1da factor. < LN a
~. ' ¢ - "~ = v -
4, Energy Glossary, State of Maryland.En Pglicy Office. ‘
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.. BIOCONVERSION | S FR e v

2. 'Bibconversion7 ¥ "; R ’ :

. - . . . / X

o Y 7

; j3. ’ ’Utiﬂ.ization offagricultura»l gr municipal wastes to provide fueh '
' :4,, Federal Energy Adminifgration, E ergy‘&é rce Develdpment dnd the .
i N u. 5 Department. of‘ h, EducationQ? Welfare, 0Office 'of Consumer
,‘ -”,:-Affairs, Bwying,Solar y Joe Dawson (¥ ash&ngpon D C.?' U.. s. Government
T "Printing Office, Jung*l976), page viio® Sa b, ;?%i . '
o '.. ) . .\.l I,‘. » . "‘ ! ) e > .'- ' , ot ‘0’ »
1. '§ITUMINBQ§IGOAL'*-j/ DU 4oy g R | ) '
; i . TR t,w L. ‘
< ' ‘ ‘ H 7 ) . . ' . k .
' 2. Bituminous co L“ - PR o o T : bl .ﬁﬁ“‘
. oo L s x o L
- ‘& ‘ .

3.. "Soft Coal ranked , 2nd in Btu per“%buﬂﬁ content ~ lower smoking,*over 70%
ro‘ervw ateﬁ in A%lachia and midwestem ‘states. dpst of the Mississippi -
contains,pVer l/ sul , Prs . 2 »

4. League of Women Vote:gVEduCation Fund, Energy.8 - Tagping Our Coal Reserves
(Washington, D C EF, October 1974), Pub tion #479 ’ /
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1. BLENDED FUEL GJL . ) -

Y * .

. - o e “a_

% 2. Blended Fuel 0117 - i b .

o3, Blended Fuel 01l - A mixture of residual and distdllate Fuel Oils. - o
il » ’o\}‘
4. - :

Energy Glossary, State of Maﬁgland Energy Policy Office.
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2. Breeder égtio7

3.

4. nergy géossarx State of- Mary}and Energy PolicybOffice.

RN

"2.,

4

BREEDER RATIO

© % GLOSSARY -

-

The ratio of the nudber of fissigpable atoms producediih a breeder reactor

to the number of fissionable at

s con.umed ip*the reactor

-
1

’

* - , L 4 . . . \.‘
BRITIQH THERMAL UNFT (Btu) n ) ' .
-/ - . . . \
What' is a Btitish Thermal Unit (Btw)? L SR
e ‘ I N

,,,,,

3. The quantity of’ heat necessary to, raige the tempera%ure of one pound of water

ﬁ

v,
i

0‘ .

1.,

2.

V 3., Bunkef "C" Fuel 01144/A\:eavy residual fue: il u

A

4,

one degree Fahren eit. One Btu equalsgy252 calbries, 778 foot pounds, lOSiY'
joules’and 0.293 Watt hours, - : “

, 3@
N ., .
Energy Glosgary, State of Maryiand Energy Policy Office. s :
Ja . : é(xg . T
N e
= t . . ' \ ’ . - ‘ ('
BUNKER E,W'FUE£ OIL,ORQ#G L . ' e
: - i r R Q ]
Bunker "c" Fugzl .0117 ~ T . :
. ) . 7. -

“for large~

as No. 6 fuel. \rm .

scale heating nstallations.. In industry is6ften referred to -

" v

<

Energy Glosggry, Staté of Marylﬁnd Energy %olicyIOffice.
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"1. .BUREAU OF MINES of
2. Bufgaﬁ of Mines?
3. Bureau of Mines (BoM) -'A bureau of the Department of Interior established
4019100 It ."...cond s research and administers regulatory programs
necessary fong erforman of the go‘ernmental Suypetion to stimulate the
. 'j-'private sect;ﬁ' ;oward the production cf an: app Fﬂ&;ﬂ.ate and substantial share
of “the natiq *mineral and fuel needs in a” man ‘ 1: that best protects the S
PUbli_Q-" * |« ' ) A : .

"4, ﬁhezgy Glossary, State of Maryland Engrgy.Policy Office.

{ ’ Sy

-

) - . L ,
D2 .
3. ure of the heat -£1low through a 'n-‘ﬂhicknes_s of material. If you. ' . | . %
"know a materia! 8 K, to find its C, divide by the thigkness; e.g., 3" thickl'." %

insulaton with\a 'K of 0.30 has a C of" 0,10 The lo - the K_ _or L, ;.he R
higher he insyfating value. . _ . SN

S eral Energy Admlnistration, Energy Resource’ DeVelopment .and the N&. f*""
U.-S. Dppartment of Health, Education and Welfare, Off;lce of Consumer -
' Buying Solar, by Joe Dawsyﬁ Washington, D.C “u. S Government -

W Printing Office June 1976), page " b
1. CATAEXTIC CRACKING ' . . P 2>" o \\;
2. Cat/élytic Cracking?v\’\ s - X u// - \f\ . ¢

J .
lon of hicgh—boiling hydroca‘is into .,
eans of a catalyst. Feedstocks may range '
rude oils. N ) ~ *

3 Catalytic Cracking - The con
lOWer boiling substanceq by_
from naptKa/ cuts to reduced

i -
‘

af lind Energy Policy Office. T - % .

N R . N i <
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4.  Energy Gldsé’ary,' State pof
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1. CHAIN REACTION ' iy ) . ' ;
2. Chaign Reaction? ' i : . ot .
sin Reacclon? B « _

3. A nuclear reaction thatfétimulétes its own repetition. In a fission chain
reaction, a fifsionable nucleus absorbs ‘a neutrdn and fissiqns, releasing A
additional neutrons. These in turn can ‘be absorbed py.othe\'iiksionable :
nuclei, releasing still more ngusrons. A fission chain reacgtitn is self- VT

staining when the number of mneutrons released equals or exceeds the n
, O neutrons lost by absorptian ih’nonfissionable,material-or by escape ffrom- .
5 - the sybktem. ' I oy . , ' 3 #
. o } coe F, i ~ X L . 9‘ 5
. LN&. Energy‘GIossérxg Stahe of Maryland Energf@?qiicy Office .. Qﬂéw-w
. L - —, . \ % : o ",
"l.” 'CHEMICAL ENERGY : _ , - ) s
2. Chemical Energy? | af T
.l ’ L oo '."'\_,“:. . - ‘ > -’,, . -, ’ - . “r‘-"" . : . o '
3. Energy stored in. molecules, such as in fossﬁﬁ#ﬁﬂgls. . ”;
e, B, e
\4;‘5Fedefa§;Energy Administratién, Office of Energy -Conserv: pd
' Environment, Tips for Energy Sdyers (Washington, D. C.: : .

.GoVvernment P;{hting Office, May'1971), page 42. ’
7% COAL AUGERING Te - J - 2
r 2. ;@i}@‘ééring'l : P ﬁa ‘ P o : . \
o SET 4 _ ) . ‘ S '

3. A surface‘mining methdd ﬁéed when coal lies in high walls that were pre-. -

pared for this. gperation or were left by stripping, or when the coal -out-

oo,

crops to the éur_‘ . The mining machiries consist of large ingle and -
- .double augers which drill‘ﬁorizontally_into the seams to extract the coal.
f;\\;/ o SR é ! v : fo v . 1. _—
4, \Energy GloSsqu,VSEate of Maryland Energy Polity Office:” < . ‘
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1. COAL GAS e

3 ———————— ,3.':

S ( .

2. Coal Gas? .

i e . ) .J. @

"3, Coal Gas - Manufactured gas made by distlllation or carbonization of coal

in a closed coal gas retort, coalgbG%n or other vessel . \
4.  Energy" gossagy, State of Maryl_an'd Energy Policy Office@; | \
- V |
. ‘ . R ®
‘, " ’\\7 T ’ . _
: ‘ . P * ... ) 4 » o ' u .‘ .
oSN L e e e
::A a . b B ‘\' ' . \- ‘ﬂ‘ﬁ* T
- D% v 4 VAR s, - h . s g "
= @&) . -y. » 12:'.. » ) v T /?L
j aé fieation -”The con ersidp’ of -coal to.d gas suitable for ﬁse as a-
' ‘Hygas ptoé% Bi-gas, methanation, Lurgl ATGAS
P . . . . - &
PR . . . ¢ ? ' L : » 4
4, Energy Glossary, Qi&te of Maryland Engrgy POlle 0 flCe. B ‘
. . m R DR .
} J A ' J& A .; 7 . ‘ P
© 1. < OAL ASIFICATION PNDERGROY "‘D )\, B L '
_ IE] . . p ) b
- 2. erground.Coal Gasichation7 . ﬁ o v A y“’“

~r

3. The proposed process for produding synthetlc gas }rom coal in natural;'
under@round deposits. Western ﬁf/; deposits 100 or more feet below the
surface are the probable target thls/technology

T

)

4. G"}}E‘.nergy Glossary, State of Maryland Energy Policy\Oﬁfice. U B
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1. COAL LIQUEFACTION (HYDROGENATION)9

2, LiQuefaction (Hydrogenat10n)7 i

3. The conversion of coal into liquid kydrocarbons and_related compounds of

* hydrogenatiofi. Three projects in the Office -of Coal Research include the -
Consol pilot plant for low-sulfur liquid fuels, the FMC Corp' s project COED,
! and the P&M Corp pilot plant prbject foi low~ash/low-sulfur solvent refined
. coal _ _ N . .
745 LI 4
4. Energy Glossa_y, State of MarylghQ,Energ Policy Offlce. )
e
" T oow
1. COAL OIL N
\ Z.f'Coal 0i1? o g 287 L _ . LT
3. Qpl obtaine 154 Y "fiqtion of bitumirious coal. An archaic”
M petr b L : -
% ,aStéte of Maryland Energy P Office. . \
] | L ‘,-:,— ‘@ -~ : > " . > - . . . -
. ! . : . * . v . ; ’
epmng Sy | L
1. CQﬁFFICL&NT OF PERFORMAQEE {C.0.P. )$R> AN o : Lo
, / )
2. Co 1C1Fnt of Performance (€.0.P. )9 \\ o
9y Looste
3. lfio of the heat-outglt of a heat pump t:o t'he equivalent heat of the BEETY
elec ic input. R !
4 59 gy Glossagz, St te of Ma;yland ne;§§ -fféfy Offlce.
©
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1. COKE

2. Coke?

‘o

3. Coke #~ A porous, s3lid residue resulting from the incomplete combustion of
coal heated in a closed chambex, or oven, with a limited supply of air,
Coke is largely carbon and is a desirable fuel'in certain metallurgical
" igdustries. R

4. Energy Glossary, State of Maryland Energy Policy Office. g o @f‘

€.

*

PN . )

1% COLLECTOR TILT , ) - L

R ﬁy, S |
K . ~ ’v . g -
‘ 2.~ Collector Tilt? : . g D \ ) ’ "
',-;'h R ' ' '
.»34; Tj\e angle measured from the horizontal at whiclf a solar heat collgctor is

v tilted to face ?w sun for’ better performance. . N o Y

o e K . .
;,-ffa..- Federal Ehengy Administration, Energy Resource Devellopm t and the U.. S, 7 N
2 ',3 - egartme t of Healcﬁ,, Education, and Welfare, Office of Monsumer Affairs, )
i’ Ea F Buying Solar, by Joe Dawson (Washington, D. C. U. S.. Government Printing
W} ' .\ Office, June 1976), page vi. : ‘ \

/ ' . . . - - .

2l

COMBINKTION UTILITY I

* “Combination Util ity?

""ﬁ-;:‘-_3:. §0mbination Utility - Utility which: supplies both a gas and some e
W /\utili,ty service, ~ (electririty, water; traction, etc.)

ry, State ofDMarylag Ernergy Policy Offi% ‘ ’f
DA 2 R A b ooy : o
A ;‘7“ S ‘. h'&) I 2 - a ‘ar%.‘ & . i ) . . . ._ i
",- s h f ~ * . ’ ﬁ . . Co . . . ' " ‘




~

2.' Concentrator?

3. .Refliffbr or lens dééfgned to beUS'a large aﬁount of sunshine into a

smalY area, thus increasing the~temp§§abure.

4. Federal Energy Administration, Energy Resource Development and the ’

U. S. Department of Health, Education, and Welfare, Office of Consymer

Affaigp, deing Solar, by Joe Dawsyﬁ'(Washington, D. C.: vu. s. Government
Printing Office, June 1976), page vi. ‘ s

s

I. CONDUCTIVITY

| 2. Condﬁctivify? Ny T . s

i

2. Conyect;on?'

3. The ease with which heat %ill flow throtigh a material \determined by the -
material's, physical characteristics, Copper’ is an exg&llent conductor of = =«

¢

_heat; insulating materials are poor. Bnductors. i

ry - , .v . ,,f\; ' ; < . - ‘.- b _ .
45\,Féderal,Ene;gy Administratidﬁ; Ener \ tce{beﬁ '_ ent ag@,xhe, <%
\.U,QS; Department of Health, Educatiol; ng@Welfare, Office §f‘Consumer e
Affairs, Buying Solar, by Joe Dawsdﬂbz aghington, D, cs: U..S. Govérnme@tﬁy'

" Printing Offige, June 1976), page‘vi. o AR FUTRL

1. CONVECTION * o . : ,]
k._ l'/ " . ’_:~ 'x "

3. :Whén two surfaces - one hot,'the\dther cdld - -are separated by a thin
" layer of air, moving ‘air currents (called.convectt%Pfgp;éaﬁfé) are
-established that carry heat fro# the hot. ¢o the cofd sutface., -

3 \ .

4. Federal Energy Administration, Energy Reéoureestgi;;pment and the -

U. S)ﬁDepartment of Health, Education, and Welfar Hffice of,Cstuméf
Affairs, Bgying‘ﬁplar! by Joe Dawson (Washington; DY C.: U. S. Government
. Printing Office, June 1976), page vi. : . . R

it N ‘ ) @y’ ) . »‘-

-
L

L

«

N ‘.\-"
f



By ~ ..0 »
".“ ‘{’" g ‘
' .~.r . - . -Al%-’ “ v ': -~ Bt
) ‘v'“-va o -
Lo, GLOSSARY( TR
- . » —* -
Y, o
5 W " . o .
e L o _ S .
’:."""‘si o .£ . . :
o~ 1Y, CONVERSION FACTORS - Btu - : X SN . =
3 'ﬁ"‘.Y - : ' . . N P“’ "
2. Conversion Factors - Btu? ’ * o o
"3 1 §§gdr11110n Btu = 500,000 barrels of petroleum R
_ e _ 1 day for a year . . ) 7
i ;‘:‘?,.; . . \ ; ’ J '
L S L = 40 million tons'of bitumindué“coql : e,
oy . . PR A L — ; R - (.‘ o "-- ”“0
uﬁ e = 1 trillion cubic ft, : _
) ) ) (r v ] . ‘k ﬁ
=, 100 billion KWH ° (based on a’l - e
\ BTU/KWH heat rate) S A,
/ f " o, : - B
4, U. S. quartment of the Igterior, Energy Perspeqt AWe
D C.: VU. 8. Government P ting office,’ Februa.“
~ . "".. '@:’v . [ ’ -
,. 1. CONVERSIONS
& 2. What are the Btu equiy,
4% 3, Ener tts translated int - : i :

1 kilowatt ﬁour‘% 3,413 Btu' s¢ .
1 ton of: coal = 25 000,000 B

1 11b crd&s 0il =_5,800,000 Bhu's X
,i gallon o gasoﬁ.ine = 125 000 Btu's - - "'.t
+.1 gallon of No. 2 fuel oil' = 140,080 Btu's - - .
© ~} cubic fodt of*matural. gﬂ/ 1,031 Btu's . T
Mcf .natut'aas.u;gas = 1,031,004 NS . h

P P . . Ppu Y “ . * l ' O s L

ey Federal Energy Administration offige of. ergy Conser\ration and 0 i{fon- L
. ment ‘Tips for Eneﬂﬁsavers (Washi ton, D.,C.: B+ S, Government Pr ing
/0ffice, May '1977), péée . ‘ ‘ .
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3

2. Coolant?

* - o —~

M 3{'5'»» . . !

, 3. Anything pumped chrouﬁh a nuclear reactor to cool it or absorb the heat _;“ '\g,
it produces. Common coolants are water, air, helium, and 1iquid sodium = _
metal. - - . .

N : . st - . )Ja ‘
4. U. S Energy Research and Development Administration, Citizens WOrkshops,.
“Energy and the Environment (Washington, D. C.: U.S. Government Printing

Office, 1975), page 28.

I3

§

- [' . ' Co - . A "‘ C T .
. P . . - . ’ . . , - - ‘43-._- .
1. CRITICAL MASS . - ' ' S e

. : , | ¢ /

. 1 Macs? . v o SR . S
2: Critical Mass? \ : BRI ff - . N :

3. Criticall Mass - the smallest amount ofanuclear fuelf%sudh ds uranium, that,
Lo will sustain a nuclear chain reaetion of splitting atoms. i -
R . A W . - L
Y LY ‘.“ ) . '. ‘ ~
Py 6 Administraq@on Citizehs WOrkﬁhpps :
Energy and the Environment (washtngto D. C U..S. Government Printﬁag &
Office, 1975), page 28 Lo o BN

T4, U S. Energy Research: and‘DevelD
w i

.

. -
LI

1. -CRUDE - CRUDE OIM .& . S )

2. Crude 0112 R S ° T

(L3. Crude 0il - A mixture of hydrocarbons that existed in natural underground "
- Teservoeirs. It is liquid at atmospheric pressure after passing through '~
., surface’ separabigg processes dand does not include natural gas products., !/
It includes the initial liquid hydrooyrbons produced from tar sands,
/\gilsonite, anddbil ‘shale. - a , . .

v,.

,izgt Energy.Glossagy, State of M. ryland Energy Policy Office‘
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1. DEEP MINING . - o . | e

2, Deep Mining7 .

» .

~

N Deep Mihing —ﬂThe exploitatlon of coal or. mineral'deposits at depths Q"\;
+, exceeding about 1,000 feet. .Coal is usually deep mined at not more - , .
_than 1, 500 feet. ':Mineral- mines are deeper._, . o

“ . "

4, EQ rgy Glossar;, State -of Maryland'!!grgy Policy Office. . . oL :

T ) . S 2, oy .
R e T 1Y “s T : e T P I
Lt n‘” ¢ - HP AR . : N . "

. lt oL . N . A ' N (N
T, DEGnE! DAY COOLING (DDdﬁ e .
o : {9_' ‘ .‘h i %} Y N SR : ’ ‘ - . N
2. ! Deg Da Coo in ? Sl S T ant ' :
3 R RN

w3, A measure of the need for .air conditioning (cooling based .on; Gbmperature
% and_hqmidir ., ) . Although cooling degree days are published for. many weﬂiher"
_dtations, SN f1¢ procedure has not been generally accepted o

(i -, . :{2‘-
kry State of Maryland EnergY Policy Office. |

- . .
M - ’ N k\,ud\;
. - a : - R - . :‘aﬂ‘
. SN . . C . .
. Lo a7 . Coe . . v . .
, m, T N ]
. N ‘ . : g P B e 2o .
i : . Co > . ..
f» ' - - ty T ? .

'J{emﬁay, Heating’ “ ) ; . ' .

-

x S

Day,*ﬁeating - A meagyure” of the coldness of the weather experieQ§ed
on- the extent to whgg; the daily mean tempera@ure falls bqlow a refer-

v %emperatq;g, (usually 65 degnﬁes F.). , :

A o |

Glossarx;!siate of Maryland Energy Policy Office. .
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DEPLETION ALLOWANCE ,

‘Depletion Allowance?

. ¥

' 5
A tax allowance extended to the owner of exhaustible resources based on an
estimate of the permanent reduction in value caused by the removal of the
resource. ) ' o

4

Energy Gloésqu, State of Maryland Energy Policy Office. ~

DIESEL FUEL

Diesel Fuel?

»

Fuel used for internal combustion of.diesel engines; wusually that fraction

which distills after kerosene; similar to gas oil. : A

Energy Glossary, State of Maryland Energy Policy. Office. - %
DIRECT CURRENT (D.C.) )

‘Direct Current? <

(DC) ~ Electricity that flows continuously in one direction, as contrasted

’

with alternating current.

Energy Glossary, State of Maryland Energy Policy Office.
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3.
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DIRECT ENERGY CONVEKRSION
[ A N

Direct Energy-Conversion?
The process of changinig any other form of energy into electricit
machinery that has moving parts. For example, a battery changﬁs :‘

energy into electricity by direct -energy conversion.

. )y - 4 . .
U. S. Energy Research and Devglopment Administration, Citizens' Workshops, /

-Energy and the “Environment (Washington, D. C.: U. S. Government Print%qg"{r

Off;ce, 1975), p?ge 28. y 'yQF
DISTILLATE FUEL OIL
Distillate Fuel 0il? . ‘
( »

Any fuel oil, gas oil, or other petroleum oils, derived by refining 6r
processing crude oil or unfinished oils, in whatever type of plant such
refining or processing 'may occur, which has a boiling range at atmospNeric
pressure from 550 degrees to 1,200 degrees F. :

Energy Glossary, State of Maryland Energy Policy Office.
¥ ‘

] <

L]

- DRIFT MINE

Drift Mine?

+

A coal mine which is entered directly through a horizontal opening.

Energy Glossary, State of Maryland Energy Policy Office.

*
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1. ELECTRICITY | o | , . L

é.h Electricity? . - v " A

3. Electriciiy - Energy-derived from electrons in motion., Electrigal energy
can be generated by friction, inductidn,_or chemical change. -
~ (Energy is the capacity to perform work.) . )
. ‘ N - °
4: Federal Energy Ad@inistration; foicg'of'Energy Conservation and Environment,
Tips for-Energy Bavers (Washington, I’ C.: U. S. Government Printing Office,
' May 1977), page %2. : . : o - '

‘_/.

~

‘1. EMITTANCE
2. Emittance? , _ o N
3.“ A measure of the heat re~rddiaQed back from the solar collector. Measured
+ as fraction of the energy which would be radiated by a totally black surface
' at the.same temperature, * : ‘ o
-4. ~-Federal Eﬁergy Administragion, Energy Resource Development and the U. S.
Department of Health, Eddcation, and Welfare, Office of Consumer Affairs,

- Buying Solar, by Joe Dawson (Washington, D.,C.: TU. S. Government Printing
- Office, June 1976).,, page vi. , :

7 ’ ‘ <

- 1. ENERGY

2. Energy? - Y S
3. The capability of doing work. There are several forms of energy, including
‘kinefic, potential, thermal, and electromagnetic. One form of energy may
be changed to another, such as burning coal to produce steam to drive a
turbine which produces electricity. Except for some hydroelectric and nu-
clear power, most of the world’s energy comes from energy.in the form of .
fossil fuels, which are hurned. to produce heat. )

-

4. Energy Glossary, State of Maryland Energy Policy Office.
‘ , /
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1. ENERGY CONSUMPTION, TOTAL GROSS

v

2. Total\dfoss Energy Consumption?

‘ R ,
3. " Total energy inputs imto the economy, including coal, petroleum, natural

‘gas, .and the electricity.generated by hydroelectric, nuclear, and geother-

mal power plants. Gross consumption includes.conversion losses by the
electric power sector.’ :

-

4 . ‘ N
4, Y. S. Department of the Intérior, .Energy Perspectives (Washington, D. C.:
U, 'S. Government Printing Office, February 1975), page 209.

N

1. ENERGY CONSUMPTION, TOTAL NET X

(-
>
2. Total Net Energy Consumption?

o
K

3. Inputs into the final consuming sector, i.e., household and commercial,

industrial, and transportation,. and consisﬁihg of direct fuels arid elec-

tricity distributed from the electric sector constitute the difference

/
/
between net and gréss energy.

; - /
3 . :
-

4, U, S. Depaftmehb'of the Interior, Energy Perspectives (Washinthn, D./C.:
+ U. S. Government Printing Office, February 1975), page 209. N

r s

l

v ) ‘ o ./'

/
/

1_ 1. ENVIRONMENTAL PROTECTION AGENCY (E.P.A.)
a2 Environmental Protection Agency? ’ .

3. EPA - Envirbhﬁental Protection Agency. A Federal‘agency.created'in~1970
to permit coordinated .and effective governmental action For protection of
the environment by the systematic abatément and control of pollution through

integration of research, monitoring, standard setting and enforcement activ-
ities. .

4, Energz'Glossérz,«State of Maryland Energy Policy Office.
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1. FEEDSTOCK
2. Féedstabkﬁ : | . J

3. Crude~oil\pr a fraction thereof to be charged to any preceés equipment.

“%4. Energy Glossary, State of Maryland Energy Pelicy Office.

1. FISSION

* 2. *Fission? L
3. The splitting of a heavy nucleus into two approximately equal parts (which
are radioactive nuclei of lighter elements), accompanied by the release of
a relatively large amount of energy and generally one Or more neutrons.
Fission can occur spontaneously, but usually is caused by nuclear absorp—
‘tion of.neutrons or other particles.
¢

4, Enefgy Glossary, State of Maryland Energy Policy Office.
& o .

b

.

1. FLUE‘GAS.

- . 2. Flue Gas?

3. Gas from the c0mbustion of fuel, the heating value of which has' been sub-
stantially spent and which is, therefore, discarded to the flue or stack.

4.; Energy Glossary, State of Maryland Energy Policy Office.

7
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FLUID : o !
Fluid? ' : - .

Any substance such as air, water, or antifreeze used to capture heat in

" the céllector.

Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, ;and Welfare, Office of Consumer Affairs,

" Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing

Office, June 1976), page vi.

FLY ASH \ . i
. ' &
Fly Ash?

v

Fine solid particles of noncombugtible ash carried out of the chimney with
waste gases. v

:
e

Energy Glossary, State of Maryland Energy Policy Office.

\\‘ : : Y

FOSSIL FUELS

Fossii Fuels?

Fuels derived from the remains of carbonaceous fossils, including petroleum,
natural gas, coal, oil shale (a fine-grained laminated sedimentary rock that
contains an oil-yielding material called kerogen); and tar sands.

Federal Energy Administration, Office of Energy Conservation aanﬁnviroﬁment!
Tips for Energy Savers (Washington, D. C.: U. S. Government Printing Office,
May 1977), page 42. ' . -
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Fuel? . ) " “ ) — . o
Any'substanqﬁggﬁat-can be burned, to produceqhéat; Sometimes includes
materials tha¥*tan be fissioned 4n a chain reaction to produce heat. The
energy content of. common fuels are as-follows:¥ s ‘
- . “1'Barrel of Crude -0il eqyals 5,800,000 Btu. =+ ° |
: 1 Cubic’ Foot ,of Natural Gas equals 1,032 Btu. B -
1 Ton of Coal equals 24,000,000 to 28,000,000 Btu. | -
Two trillion Btu's per year are about equal to 1,000
. barrels of .erude oil per day.

°

Ehergwalossaty, Staterof Maryland Enéfgy Poficy Office.
; KN ’ ! /

f . - 1\‘./\

FUEL CELL ' | | ’ : /

Fuel Cell?

A device similar to a bacEery.in which fuels such as ‘hydrogen gas or methane
can be directly combined with oxygen to produce electricity and very little
heat; the principal by-products of the process are water or carbon dioxide."

U. S. Energy Research and Development Administrdtion, Citizens' Workshops, # .

Energy and the Environment (Washington, D. C.: q. S. Government Printing

Office, 1975), page. 29. : ) AN

o
e
S v .
Ve
- )

‘ ) : &

‘FUSION

‘Fusion?

.

The formation of a heaviker nucleus from two lighter ones, such as hydrogéﬁ'
isotopes, with the attendant release of energy. ) .

Energy Glodsary, State of Maryland Energy Policy dffice.

A
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1.‘ GALLON . s . \. ‘ : ~r. L

2. Gallon? : ’ &‘ _ ‘

3, A unit of méasuéfli A U. S. gallon containg 231 cu. in; 0.133 cubic feet,
‘or 3.785 liters.~—1t is 0.83 times ;he'imp% ial gallon. 'One-U. S. gallon

. ’(‘of water weighs 8.3 pounds. , * v LI ‘

L] ) \. ‘ : » P
'4,.- Energy Glossary, State of Maryland Energy PPlicy Office. v
. o e
1. GALVANIC CORROSION
¥ . -

2. Galvanic Corrosion? ’ .

3., If you have this in &bur»system, you have problems. This is caused when
differeng metals are not isolated properly and a liquid .comes in contagct.
with both metalsg. The Fesuh:is galvani¢ corrosion and repair bills.

v - ‘ » . P L4
4. TFederal Energy Administration, EAergy Resource Development and the U. S,

Depaftment-of,Healﬁh, Education, and Welfare, Bffice of Consumer Affairs,
Buying Solar, by Joe Dawson (Washingtom,.D. C.: U. S. Government Printing
Office, June +1976), page vi. ; ' ‘ :

\

v
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. 1." GASEOUS DIFFUSION

v 4 . . Ty Tl o
. . s

2. Gdseoud~Diffusion? ) o T
{ ', - . . , . ' . : . N

3." A protess by which natural uranium is8 enriched and becowes~a better nuclear
fuel. . . ) : : -~

- ¢

4.0 U, S..Energy Research ‘and Development Administration, CitizeﬁSP.WOIkShOps,
fnergy and the Environment (Washington, D. C.: U. S. Governmént Printing
Office, 1975), page 29. - : C « :

. ‘,
{ - N 2 N ) N . .
S = . ) \

/1. GASOLINE
< 2. Gasoline - o ) . ' ~
3. Gasoline - A refined petroleum distillate, including naphtha, jet fuel
"9dr»other'petroleum oils (but nbt‘isoPrene or dumene having 4 purity of
50 percent or more by weight, or benzene which meets the ASTM distilla-~
~ tiod standards for nitration grade) derived by refining or processing
crude 01l or unfinished oils, in ‘whatever type of plant such refining
or processing may occur, and having a boiling range at atmospheric pres-
sure from ‘80 degrees to 400 degrees F. : ' '

-

'4."Eneigy Glossary, State of Maryland Energy Policy Office.
o . - - e ) ‘
' ~

N

1. GEOTHERMAL ENERGY N o —

¢

2. Geothermal Energy?‘

3. Energy extracted from the heat of the earth's .dnterior.

4, TFederal Energy Administration, Office of Energy Conservation and -
Environment, Tips for Energy Savers (Washington, D. C.: (u. s.
Government Printing Office, May 1977%1 page 42,

. v J_:}&:\ }




-A186- .
a v (\ )

GLOSSARY

\ Y . - . .
1. GEOTHERMAL STEAM " :

2. Geothermal Steam?

~

3. Steam drawn from deep within the earth There are about 90 kndwn places .
in the Continental United States where geothermal steam could be harnassed
for power. These are in California, Idaho, Nevada, and Oregon.

1

4. Energy Glossary, State of Maryland Enéfgy Policy Office.

-

1. GIGAWATT
2. Gigawagt? . - ' .
3. Gigawatt - (GW) 1,000,000 kilowatts, 1,000 megawatts. , o

) /
4, Energy Glossary, State of~Maryland Bnergy Policy Office.

1. "HALF-LIFE . ‘ ‘
. ' \ ‘ _
2. Half-life 6f an element? e P \
8 R y ST .
3. The time im which half the atoms of a particular‘radioactive substance
disintegrate to another nuclear foxrm. Measured half lives vary from
millionths of a second to billions of years.

.
.

4. N. C. Mc;Nerney and Dr. Thomas F. P, Sullivan, Energy Reference Handbogk
(Washington, D. C.: Government Institutes, Ing., 1974), ‘page 90. -

b
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1. + HEAT GAIN - . ‘ L
2, Heat Gain? g : i . ‘ ) . . S

. 3. The heat gain is‘the rate at which heat enters into or is generated
within a spacg

4. American Soclﬁty of Heating, Refrigerating and Air-Conditioning
Engineers, Inc., ASHRAE Handbook & Product Directq_z»- 1977 Fundamentals
(New'Xork ASHRAE 1977), page 385.

Vg

1. HEAT LOSS : . ' ‘ -
,2.~'Heat'Loss:
’ > »

3. The heat loss is the rate at which heat escapes from a-space.

4, American Society of‘ﬂeating, Refrigeratlng and Air-Conditioning
: Engineers, Inc., ASHRAE Handbook & Product Directory -~ 1977 Fundamentals
(New York: ASHRAE 1977), page\385.

_ / '
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1. HELIOSTAT
2. Heliostat? . ' "%c“ﬁ”
3. A mirror used- to reflect the sun' s rays into a. so&ar collector or furnace

4. Federal Energy Administration Erergy Rdﬁo&:dé bevelopment and the U. S,
.Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington DicC.i U, S” Goﬁernment Printing
Office, June 1976), page vi. . 5 \T
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 HYBRID SOLAR SYSTEM .
. Hybrid Solar System?‘

" A system that uses both active angagg9sive methods to operate (e.g., a solar

iy T * v~y

- GLOSSARY

. 1.

[ Y
L

system which uses pumps to: heat and-tocturnal ‘cooling to:cool).
IN /\ 3

Federal Energy Administration, Energy Resource Development and the U. S.

Department of Hgalth, Education, and Welfare, 0ff1ce of Consumer Affairs, -

Buying Solar, by Joe Dawson :(Washington, D. C. U4 S. Government Printing

Office, June\1976) page-vi. B

, - Y
H%DROELECTRIC PLANT R . L~

Hydroelectric Plant?
J

"An e1ectric pOWer plant in which energy of falling water is converted into

electricity by turnimng a -turbine generator. ot 3

Energy,Glossary, Statefof Marylanq Energy Policy office.

¢

HYDROPOWER ENERGY | - .

What is Hydro-power?

Energy created by falling or moving. water.“
Federal Energy Administration, Office of Energy Conservation and
Environment, TiBs for Energy Savers (Washington, D. C: U. S.
Government Printing Office May 1977), page 42. -

I



1.  INSULATION ‘ o

2. Insulation? | |

‘3. The rate of golar radiation recgived per unit area.

4. TFederal Enefgy Administration, Energy Resource Development and the U. S
Department of Health, Education, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page vi.

. ' b
1. THERMAL CONDUCTIVITY (K - VALUE)

" 2. Thermal Conductivity? , iy
y T
3. The rate at which heat will flow through an inch thickness of material, in
Btu per hour for one square foot of area for one degree Fahrenheit tempera-
ture difference. Conductivity -is the rqgiprocal of the resistance per inch
(k=1/R). ' e e

4, -Northeast Utilities, Inc., Recommended Standards of Insulation and Ventilation

for New Residential Structures, page 11.

'™

1° KEROSINE (Kerosene)
2. Kerosine? (Kerosene)

3. Any jet fuel, diesel fuel, fuel oil or other petroleum oils derived by
refining or processing crude oil or unfinished oils, in whatever type
of plant such refining or processing may occur, which has a boiling at
atmospheric pressure from 400 degrees to 550 degrees.

A
4. Energy Glossary, State of Maryland Energy Policy Offige.
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GLOSSARY .
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KILOWATT

!
Kilowatt (kW)?

‘Kilowatt (kW) -.1,000 watts. One kilowatt is the equivalent of about
. 14{/3 horsepower. ’ )

.

Federal Energy Administration, of fide of Energy Conservation and Environment,

‘Tips for Energy-Savers (Washington, D. C.: U. S. ‘Government- Printing Office,

May 1977), page 30.

KILOWATT - HOUR

Kilowatt-hour (kWh)?

‘Kilowatt-hour (kWh)=1,000 watt-hours. A unit of electrical energy

equal"to the energy delivered by the flow of one kilowatt of electrical
power for one hour. (A 100-watt bulb burning for 10 hours will consume
one kilowatt-hour of energy,. or enough to 1lift a 150-pound person 20,000
feet into the air.) One barrel of oil equals 500 kWh. "

Federal Energy Administration, Office of Energy Conservation and -
Environment, Tips for Energy Savers (Washington, D. C.: U. S.
Government Printing Office, May 1977), page 43. ‘

' t

-~
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KINETIC ENERGY

Kinetic Energy?

The energy of motion; the ability of an object to do work because of 1its
motion.

Energy Glossary, State of Maryland Energy Policy Office

>

LIFE-CYCLE COSTING

Life cycle costing?

Life cycle costing 1s a method whereby the total costs of a product can
be measured against the annual savings, showing the buyer approximately
when his or her-investment is paid for.

Federal Energy Administration, Energy Resource Development and the
U. S. Department of Health, Education, and Welfare, Office of Consumer
Affairs, Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Goverp-

" ment Printing Office, June 1976), page 18.

LIGHT OIL
Light 011?

N ' b -
Any of the products distilled or processed from crude oil up to, but not
including, the first lubricating distillate.

Energy Glossary, State of Maryland Energy Policy Office.

Vs
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1. LIQUIDSL‘NATURAL GASES -- PROPANE, BUTANE
2. Bottled gas, propane, LP-gas and Liquefied Petroleum Gas?
3. The same thing, and a closé,cousin of natural gas. All are actually

propane, a hydrocarbon similar to methane. N

Propane, butane, methane, ethane and a few other "-ane's" are found -

together and separated later. The advantage of propane and butane is
that they become liquids under a modest amount of pressure and can be
transported easily. Disposable cigarettelighters, for example, are
filled with butane.

4. Steven Rattner, "All Your Queries on Natural Gas When You Are Too Cold
To- Ask," New York Times, February 12, 1977, pages 27 - 28.

'3

1. LANGLEY
2. Langley?

3. A unit of measurement of insolation. (One langley equals one gram-
calorie per square centimeter.) The langley was named for American
astronomer Samuel P. Langley.

4. Federal Energy Administration, Energy Resource Development and the

U. S. Department of Health, Education, and Welfare, Officé of Consumer
Affairs, Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government
Printing Office, June 1976), page vi. '

1. LITER
2. Liter?

3. The primary standard of capacity in the metric system, equal to the volume
of one kilogram of pure water at maximum density, at approximately 4 degrees
C., and under normal atmospheric-pressure. One liter = 0.264 gallons U.S.)
1.05 quarts or 2.11 pints.

4. Energy Glossary, State of Mary%gnd Energy Policy Office.

<8
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1. MAGNETOHYDRODYNAMICS (MHD) f
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~A193-

GLOSSARY

2. Magnetohydrodynamics (MHD)?

3.

4.

Process that uses a magnetic field to produce electricity directly from
the hot smoke and gases we get from burning fuels like coal ‘and oil.

U. S. Energy Research and Development Administration, Citizens' Workshops,
Energy and the Environment (Washington, D. C.: U. S. Government Printing
Office, 1975), page 29.

MEGAWATT

Megawatt (Mw)?

—_—

- N
Megawatt (Mw) - One million watts, or 1,000 kilowatts.

Federal Energy Administration, Office of Energy Conservation and
Environment, Tips for Energy Savers (Washington, D. C.: U. S.
Government Printing Office, May 1977), page 43.

METHANE (CH,)

Methane (CHA)?

The lightest in the paraffin series of hydrocarbons. It is colorlesd,
odorless, and flammable. It forms the major portion of marsh gas and
natural gas. ¥ g

Energy Giossagz, State of Maryland Energy Policy Office.
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MIDDLE DISTILLATE

Middle Distillate?

One of the distillstes obtained between kerosine andxfﬁgficating oil
fractionsain the refining processes. . These include light fuel oils and
diesdl fuel. : .

Energy Glossary, State of Maryiand,Energy Policy Offfice.

“

MCF (1,000 CUBIC FT) o :

N »

MCF? | - .\

MCF - 1,000 cubic feet (of natural gas).

Federal Energy Administg§tion, Office of Energy Conservation and
Environment, Tips for Energy Savers (Washington, D. C.: U. S.
Government Printing Office, May 1977), page 43.

MODERATOR
Moderator? R

A material, Buch as water and graphite, used in a nuclear reactor to slow.
the speed of neutrons produced when atoms split.

U. S..Energy Researchiand Development Administration, Citizens' Workshops,

Energy and the Environment (Washington, D. C.: U. S. Government Printing
Office,-1975), page 30\ / : '
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GLOSSARY

Natural‘Gas?

A naturally occurring mixture of ‘hydrocarbons. Gases found in porous
geologic formations beneath the earth's surface, often in association
with petroleum: The principal constituent is methane.

Enefgy Glossary, State of Maryland Energy Policy Off;ce.

4

o

NATURAL GAS LIQUIDS

Y

Natural Gas Liquids?

The hydrocarboﬁ components: propane, butanes, and pentanes (also 'known
as condensate), or a combination of them that are subject to recovery
from raw gas liquids by processing in field separators, scrubbers, gas

~ processing and reprocessing plants, or cycling plants. The propane and

butane components are often refédrred to as liquefied petroleum gases or
LPG.

Energy Glossary, State of Maryland Energy Policy Office.

-

NATIONAL PETROLEUM COUNCIL (N.P.C.)

National Petroleum Council (N.P.C.)?

e 4
Officially establishe\d federal advisory board, most of whose members
are presidents or board chairmen of major U. S. oil companies.

League of Women Voters Education Fund, Energy 3 - Those Elusive Figures:
0i1l (Washington, D. C.: LWVEF, February 1974), Publication #469.

X
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1."NUCLEAR POWER PLANT
2. Nuclear Power Plant?

3. Any device, machine, or assembly that converts nuclear energy into some
form of useful power, such as mechanical or electrical power.

4, Energy Glossary, State of Maryland Energy Policy Office.

\ :

1. NUCLEAR REACTOR ‘ . i

2. Nuclear Reactor?
. - . t
3. A device in which a fission.chain reaction can be initiated, maintained
and controlled. - Its essential component is a core with fissionable fuel.
#It usually has a moderator, reflector, shielding coolant and control
mechanists.” It is the basic,machine of nuclear power.

4. Energy Glossary, State of Marylaﬁﬂ Energy Poiicy Office.

1. NUCLEAR REGULATORY COMMISSION (NRC)

2. NRC?

3. Nuclear Regulatory Commission (NRC) - The legislation creating ERDA

- divided the dual and contradictory functions of the Atomic Energy Com-
mission, placing its R&D functions in ERDA's Office of Nuclear Energy
and assigning its licensing and regulatory functions to an independent
body, the Nuclear Regulatory Commission. Three co-equal offices were
established by law under the 5-man commission: the Office of Nuclear
Reactor Regulation to license, regulate, monitor, and test construction
and operation of reactors, improve their safety, and evaluate transpor-
tation and storage of nuclear substances; the Office of Nuclear Materials
Safety and Safeguards to license and regulate processing, transport, and
handling of nuclear materia!b and protect them against theft and sabotage;
and the Office of Nuclear Regulatory Research to recommend and carry out
research the commission needs to perform its functions.

‘ ) o ) )
4. League of Women Voters Education Fund, Energy 16 - Who's In- Charge In 1975
(Washington, D. C.: LWVEF, ¥ebruary 1975), Publication #553. ~

»
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. Federal Energy Administration, Energy Resource Development and the
.U. 5. Department of Health, Education, and Welfare, Offlce of Consumer
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0OCEAN THERMAL

Ocean Thermal?

N
v

Providing power by harne331ng the temperature differences between the
surface waters and the ocean~depths . .

’

Affairs, Buying Solar, by Joe Dawson (Washlngton, D. C. U. S. Govern-
ment Printing Office, June 1976), page vi.

OIL GAS
0il Gas?
A gas resulting f;om'the thermal decomposition of petroleum oils, com-
posed mainly of volatile hydrocarbons and hydrogen. The true heating
value of oil gas may vary between 800 and 1,600 Btu per cubic foot de-

pending on operating conditions and feedstock properties.

Energy Glossary,State of Maryland Energy Policy Office.

' LN
OUTER CONTINENTAL SHELF (0.C.S.)

0.C.S5.7
The extension of the continental land mass into the oceans, under rela-
tively shallow seas, as opposed to the deeper basins.

Energy Glossary, State of Maryland Energy Policy Office.

21 :
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PERMEANCE -- (PERM) ‘ | ' -

Permeance? .

The flow of vapor_through a material. Permeance is measured in perms,
the number of grains of water vapor that will péss through a square ‘foot
of material for vapor pressure difference of one inch of mercury. (For
one inch thicknéss of the material, the term permeability is 'used.)

e

Northeast~Utilities, InE,, Recommended Standards of Insulation and Ventilation

for New Residential Structures, page 1l. v PR

PETROCHEMICALS

Petrochemicals?

Chemicals removed from crude oil at the refinery and used to méke a wide
range of products such as plastifcs, synthetic fibers, detergents, and
drugs. " .
U. S. Energy Research and Development Administration, Citizens' Workshop’
Energy and the Environment (Washington, D. C.: U. S. Government Printing \.

Office, 1975). page 30.
N

PETROLEUM

Petroleum? e
An oily flammable bituminous liquid that may vary from almost colorless
to black. Occurs in many places in the upper strata of the earth, is a
complex mixture of hydrocarbons with smgll amounts of other substances,
and is prepared for use as gasoline, naphtha,or other products by various
refining processes.

Energy Glossary, State of Maryland Energy Policy Office.

\
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HOTOVOLTAIC ’ ;

Photovoltaic?
3. Direct conversion-of the sun's energy into electricity.

4. Federal Energy Administration, Energy Resource Development and the ¢
U. S. Department of Health, Education, and Welfare, Office of Consumer
Affairs, Buying Solar, by Joe Dawson (Washington, D C. U. S. Govern~
ment Printing Office, June 1976), page vi.

A}

1. POLLUTION, THERMAL !

2., Thermal Pollution? -
3. An increase in Ehe'temperature of water resulting from waste heat
released by a thermal electric plant to the cooling water when the
- effects on other uses of the water are detrimental.

4, Energy Glossary, State of Maryland Energy Policy Office.

1. POWER PLANT, THERMAp

2, Thermal Power Plant?

3. Any electric power plant which operates by generating heat and con-
verting the heat to electricity.

4. Energy Glossary, State of Maryland Energy Policy Offices

. . R1E
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1. PYRANOMETER

2. Pyranometer?

v

3. An instrdment for measuring solar radiation. | '
) . ' " ‘ i ‘ ~
4, _Federal ‘Energy Administration, Energy Resource Development and the U. 8.
: Department -of Health, Education, and. Welfare, Office ‘qf Consumer Affairs,
. Buyi_g Solar, by Joe Dawson (Washington, D. C U.,E\ Government Printing
Office, June 1976), page Vi v ) LT

>

1. LR FACTOR) THERMAL RESISTANCE
2. "R~¥Factor"? .

3, The resistance to the flow of heat. Insulations are rated by their
resistance per inch of material times the number of inches of thickness.

a*

4. Northeast Utilities, Inc:, Recommended Standards of Insulation and Ventilgtion
for New Residential Structures, page 1ll. AR

1. RADIATION

2. Radiation?

3. Any ohject that is warmer than its surroundings;fﬂdiateu\heat waves
(similar to light waves, but invigible) and; thus,-emits heat energy.

Federal Energy Administration Energy Resource Development and the U. S.

- Department of Health, Education, and Welfare, Office of Consumer Affairs,
A *Buying Solar, by Joe Dawson—{Whahington, D. C U. S. Gavernment Printing
“. Office, June 1976), page vii.

€
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1. REACTOR, THERMAL (NUCLEAR)

§
2. Thermal Reactor? ' £

3. A nuclear reactor in which the fission process is propagated mainly by
thermal neutrons, 1.e. by’'neutrons that have been slowed down until they
are in thermal/equilibaium with the atoms of the moderator.

4. Eneggy Glossary, State of Maryland Energy Rolicy Office.

1.\i§Z€bVERYJ‘SECONDARY
7/

2. Secondary recovery of o0il?

3. Enhanced recovery of oil from existing fields.
Includes - 1. Waterflooding and non-miscible gas - injection.
2. Pressure maintenance.

4. Federal Energy Administration, National Energy Outlook 1976 (Washington,
D. C.7 U. S. Gevernment Printing Office, February 1976), page 77.
N

o . N

~
N

1. RECOVERY, TERTIARY

2. Tertiary Recovery?
)
Jfﬂ. ‘Not economical by pre-embargo prices - All thermal techniques: ‘ .
E a) cyclic steam injection (steam sock, huff & puff)
b) steam drivé
c) In SITU combustion (explosion - inject air to keep fire going).

Improved water or gas drives: :
1. Surfactant (minceller slug, caustic, etc )
2. Miscible (COZ’ high pressure gas)
. 3. Polymer N

b

4, Federal Ene:gy Administration, National Energy Outlook 1976 (Washingten,
D. C.: U. S, Government Printing Office, :

>

ac&
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. Refining?

REM?

.. GLOSSARY

-REFINING

0o

The separation of crude oil into 1its component parts, and the manufactq&e

of products needed for the market. Important processes in refining aré’
distillation, crackifdg, chemical treating-and solvent extraction.

Energy Glossary, State of Maryland Energy Policy Office.

~ ‘ C . -
REM ' ) » ' : ‘ /J

. - The unit of dose of any ionizing radiation which produces the same bio-

logical effect as a unit of absorbed dose of ordinary x-rays. (acronym
for roentgen equivalent man). . ,

N. C. Me.Nerney and Dr. Thomas F. P. Sullivan, Ene:gi}Reference:Handbook
(Washington, D. C.: .Government Institutes, Inc., 1974),, page 185.

LS

RERADIATION

Reradiation?

After an object has received radiation or is’otherwisg heated, it often -
reradiates heat back. Generally speaking, matte black surfaces are good
absorbers and emitters of thermal radiation while white and metallic’
surfaces are not. ' >

“

' Federal Enérgy Administration, Enefgy Resource Development and the

U. S. Department of Health, Education, and Welfare, Office of Consumer
Affairs, Buying Solar, by Joe Dawson (Washington, D..C.: U. S. Govern-

ment Printing Office, June 1976), page vii.

/ S v
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[ A

RESERVES - g ‘ v

P

Reserves?

Identified deposits known to be.recoverable with current technology under
present economic conditionms. N ’

U. S. Department of the Interior, Eﬁergy Perspectives (Washiﬁgéon, D. C.:
U. S. Government Printing Office, February 1975), page 210.

»

RESERVES, INDICATED

Indicated Reserves?

Reserves based partly on specific measurements, samples, or production

-data, and partly from projections for a reasonable distance on geological

evidence.
U. S. Department of the Interior, Energy Perspectives. (Washington, D. C.:
U. S. Government Printing Office, June 1976), page 210

=g °

RESERVES, INFERRED"

Inferred Reserves?

Reserves based upon broad geologic knowledge for which quantitative
measurements are not available. Such reserves are estimated to be
recoverable in the future as .a result of extensions, revisions of esti-
mates, and deeper drilling in known fields. )

S. Department of the Interior, Energy Perspectives (Washington, D, C.:
. S. Government Printing Office, February 1975), page 210.

~
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RESERVES, MEASURED

- Measured Reserves?

Categories of Reserves ' : 7

1. Measured reserves. Identified resources from which an  energy
copmodity can be economically extracted with existing technology,
and whose location, quality, and quantity are known from geologic
evidence supported by engineering evidence. ) ¢

U. S. Department of the Interior, Energy Perspectives (Washington D. /Q
U. 9. Government Printing Office, February 1975), page 210.

RESIDUAL FUEL OIL

Residual Fuel 01i1? ; , Y

2

Petroleum oil, which is any toppped crude of viscous residuum of crude
or unfinished oils or one or more of petroleum oils. o

Energy Glossary, State of Maryland Energy Policy Office.

RESISTANCE HEAT

Resistance Heat?
Any type of equipment that converts electric energy directly to heat.’

Minimum Specifications for the Installation of Residential. and Electric
Heating Equipment, January 1976, Rochester Gas & Electric.
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1. RESOURCES

2. Resources?

’

3. Includes reserves as well as materials that have been identified, but
cannot now be extracted because of economic or technological limitations, .
as well as economic or sub-economic materialg that have not as yet been

‘ discovered. Recoverable resources are quantities of an energy commodity
that may be reasonably expected to-exist in favorable geologic gettings,
but that have nat yet been identified by drilling. Exploratiom will per-
mit the'reclassification of such resources to the reserves category.

4. U. S. Department of the Interior, Energy Perspectives (Washington, D. C.:
" U. S. Government Printing Office, February 1975), page 210. '

i
fe

1. RESOURCES, .. UNDISCOVERED N

2.  Undiscovered Resourgés? T ,

£ .

3. Listed as range of quantities since these are uncertain. They are based
on historical and gfological data. . P
Statistical mean - 50-50 chance that the actual amgunt is above or below

that quantity. :

95 Percent - 95/ chance the actual amount is at 1east that quantity.
5 Percent - 5% chance the actual amount is at 1east that quantity.

As an- example of this technique, ‘the U. S. Geological Survey estimate for
economically recoverable oil resources in the United-States has a statis-

tical mean of 89 billion barrels, a 95 percent point of 50 billion barrels,
and a 5 percent point of 127 billion barrels.

4, Federal Energy Administration, National Energy Outlook 1976 (Washington,
D. C.: U. S. Government Printing Office, February 1976), page 69.
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1. SEASONAL PERFORMANCE FACTOR (S.P.F.) : v -
' 4

a

2. Seasonal Performance Factor?

’ 3. Seasonal Performance Factor (S.P.F.) The average of all the instan-
taneous (C.0.P.'s) including supplemental heat over an entire heating
season. (C.0.P.'s - Coefficient of Performances) '

4, Minimum Specificatidns for the Installation of Residential and Electric
Heating Equipment, January 1976, Rochester Gas & Electric.

1. SELECTIVE SURFACE

. 2. Selective Surface?
3. A special coating sometimes applied to the absorber plate in a solar
* collector. The selective surface absorbs most of the incoming solar
energy and reradiates very little of it. ‘

4. Federal Energy Administration, Energy Resource Development and the U. S. -
Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page vii.

~
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1. SOLAR CELL ' -

2. Solar Cell?

31 A device, usually made of silicon, that converts sunlight directly into
~ electrical energy.

4. Federal Energy Administration, Energy Resource bevelopment and the U. S.

- Department of Health, Education and Welfare, Office of Consumer. Affairs,

Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing °
Office, June 1976), page vii. . - . .

.’ ’_\

1.  (SOLAR) COLLECTOR

2. Collector, or Solar Collector?
ra
3. A device for receiving solar radiation and converting it to heat in
a fluid.

4. Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe bawson (Washington, D. C. U.S. Government Printing
Office, June 1976), page vi.
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SOLAR COLLECTOR EFFICIENCY

Solar Collector Efficiency?

The fraction of incoming radiation captured by the collector. If your
system captures half of the incoming radiation, you have a system that
is 50% efficient. Efficiency is the capability of a collector to cap- )
ture Btu's under various climatic conditions. Efficiency varies

" according to outside temperatures; whether skies are clear or cloudy,

whethér it is windy or not, and, of course, the ‘quality of the collector.
There's no way a collector can be 100% efficient; that is, to capture
all the Btu's that fall on the collector; 55% is good under desirable
weather conditions.

Federal Energy Administration, Energy Resource Dévelopment and'the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,

Buying Solar, by Joe Dawson (Washington D. C : U. S. Government Printing
Office, June 1976), page vi. ‘

1

SOLAR CONSTANY . o ’

Solar Constant?
& - . o .
The average amount of solar radiatiém’ reaching. the earth's atmosphere .
per minute. This is just under 2 langleys, or 2 gram-calories per Square
centimeter. This is equivalent to 442.4 Btu/hr/ft2, 1395 watts/m2 or
.1395 watts/cm?.

Federal Energy Administration, Energy Resource Development and the U. S.°
Department of Health, Education,{and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington D. C.: U. S. Government Printing
Office, June 1976) page vii . : s

SOLAR ENERGY

Solar Eﬁergy?

The energy transmitted from the sun which is in the form of electro-

‘magnetdc-zadiation. Although the earth receives about 1/2 of one

billionth of the total solar _energy output, this amount is equal to about 420
trillion kilowatt hours annually. :

‘Energy Glossary, State of Maryland Energy Policy Office.

Ry .
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Solar Furnace?

v

An output device with latrge mirrors that focused the rays from the sun

upon a’ small focal point to produce veny ‘high temperatures.‘

.Energy Glossary, State of] Maryland Energy Policy Office. o S

)

SOLAR RIGHTS ' ' RS ' \

Yoy

Solar Rights? .
. N ! F
An unresolved legal issue. 1nvolving who owns the rights to the sun's

e i
" o R o

. 9 . .
Federal Energy Administration, Energy Resource DeVelopment andsthe U, S.

Department of Health, Educatign, and Welfare, Office -of Consumer Affairs,‘

' Solar System Efficiency7 .

Buyying Solar, by Jo€ Dawson (Washin
gton, D. C. U. S.' G
Sapng Solar 1976), page vii. | ' overnment Printing

[

*

°

SOLAR SYSTEM EFFICIENCY

Q y .
Btu's are lost from ‘the time the sun's ‘rays hit the collector to the
moment they are used to heat the house -or' the water hupply. The question
is how many Btu's are used in comparison to the origi 1 number coming in,
The answer is the efficiency of the whole system, Th iy is a Very impor—

- tant consideration.

Federal Energy Administration, Energy Resource Development and the U. S.
Department of Health, Education, and Welfare, Office of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing

Office, June 1976), page vii.

\
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1. SOLAR SYSTEM —- PASSIVE

. 2. Passive Solar System?

3. A system that uses gravity, heat'floﬁs, evaporation or other acts of
Mother Nature to operate without mechanical devices to collect and
transfer energy (i.e., south facing windows).

4. Federal Energy Administration, Energy Resource Development and the U. s.
Department of Health, Education, and Welfare, Office of Consumer Affairs, *
Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government Printing
Office, June 1976), page vi.

1. STRIP MINING

2. Strip Mining? : e

3. The. mining of coal by surface mining methods as distinqdished from the
mining of metalliforous ores by surface mining methods which is commonly
designated as open pit mining.

. 4, .Energy Glossary, State of Maryland Energy Policy Office.

1. STRIPPER WELL .

2. Stripper Well?

3. A nearl& depleted well for which, income barely exceeds expense.

4, Energy Glossary,'State of Maryland Energy Policy Office. R

s 2‘2’
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- ' GLOSSARY

1. SUBBITUMINOUS - LIGNITE -

2. Subbituminous.and.lignitevcoal?'

“ . > - o

3. Have Ny heat values (Btﬁ/lb). low ash are located in huge reserves in
Rocky Mountain states and northern Great Plains (via strip mining). _
More expensive.due to lower heat value, tranSportation costs, fly ash controls.

4. League of Women Voters Education Fund, Energy 8 - Tapping Our Coal
Reserves (Washington, D. C.:" - LWVEE, April 1974), Publication #479.

- . +

-

1.+ SUN TRACKING i S .
2. Sun Tracking?

. 3. Following ‘the sun with a solar collector to make the collector more
effective.

4. Fe@eral Energ& Administration, Energy Resource Development and the
U. S. Department of Health, Education, and Welfare, Office of Consumer X
Affairs, Buying Solar, by Joe Dawson (Washington, D. C.: U. S. Government
Printing Office, June 1976), page vii. '

-

1. THERM

2. Therm? ' .

3. A unit of heat equal to 100,000 -Btu's,

b Federal Energy Administration, Office of Energy Conservation-and Emviron-,
ment, Tips for Energy Savers (Washington D C.: U.S. Government Printing
Office, May 1977), page 43.

2 ~__) :—»;,/ -

Ly
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2.

3.

¢

- ~A211-
X h GLOSSARY
THERMOSYPHON SYSTEM
Thermosyphon System? ) : .

-

v [ - -
/The principle that makes water circulate automatically between a collector .
and a storage tank above it, while gradually increasing its temperature.

- Federal Energy Administration, Energy Resource Development and the U. S.

-Department of Health, Education, and Welfare, @ffice of Consumer Affairs,
Buying Solar, by Joe Dawson (Washington, D. C.: U, S. Government Printing
Office, June 1976), page vii. : : -

e

jU—FACfOR) - COEFFICIENT OF HEAT TRANSMISSION "

What is the meaning of U~factor?

Coefficient of Heat Transmission (U-factor): The rate of heat flow
through a square foot of a building section for a one degree Fahrenheit
temperature difference. This is the reciprocal of the total resistance
of all materials in the building section (U=1/Total R). ,

Northeast Utilities, Inc., Recommended Standards of Insulation and Ventilation
for New Residential Structures, page 11.)

U - VALUE-
U - Value? ‘ J ‘ B .

Overa%l coefficient of heat transmission expressed in Btu/hour/square
foot/ F for wall, ceiling, floor, windows, or doors.

Minimum Specifications for the Installation of Residential and Electric
Heating Equipment January 1976, Rochester Gas & Electric.

224
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1. URANLIUM (235, 238)

2. Uranium? -

3. A radioactive element with the atomic number of 92, and as found in
natural ores, an average atomic weight of approximately 238. The Y
two principal natural isotopes are u um~235 (0.7% of natural uranium) .,
which is fissionable, (capable of being split and releasing energy) and -
uranium~238 (99.3% natural uranium) which is fertile, (having the property
of being convertible to a fissionable mate;&gl).\‘Na;ural uranium also in—‘
cludes a minute amount of uranium-234 . ‘ .

6

4, Energy Glossary, State of Maryland Energy folicy»Office.

€

1. WATT o ) ¢

2. Watt? ' ) ‘.

3. The amount of power available from an electric current of 1 ampere (amp.)
at a potential of 1 volt. : :

4, Federal Energy Administration; Office of Energy Conservation and Environment,
Tige for Energy Savers (Washington, D. C. U. S. Government Printing Office,
May 1977), page 43. -

1. WILD CAT WELL

2. Wild Cat Well?
. 3. A well drilled in an area which has not produced gas or oil previously.
Usually exploratory and often without geophysical investigation. On i
the average, one of nine or ten wildcat wells strike oil or gas deposits

4, :Energy Glossary, State of Maryland Policy Office
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New York Tech Energy Hot Line
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~ PAMPHLET COLLECTION

. ~
Pamphlets and other published materials used in Hot Line ;
_ mailings are listed below prefaced by their assigned code numbers.
For each item, information 1s also provided concerning publisher,
. date, cost (if any), sources with whom the Hot Line has established

contact to, acquire- bulk supplies and status-offthe pamphlet in Hot
f o Line operation A e
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n,ode

e

Code # Title -

001

002

003

004

005

006

007

008

- How to Start an Energy

'

~ Trucker's Guide.to Fuel

Savings--March, $1976 °
FEA/D-75/412 '

Management Program
October, 1973 ($.25 ea.)
(Quantities of 50 or less,
no charge) ) :

Industry's Vital Stake in
"Energy Management

May, 1974--($.25 ea.)
(Quantities of 50 or less,
no charge)

= 33 Meney-Saving Ways to

» [

‘Conserve Energy in your
Business--October, 1975
($.25 ea.) (Quantities of
50 or less, ho charge)

Energy Management: Economic
Sense for Retailers
February, 1974--($.30 ea. )
(Quantities of 50 oi:less,_

no charge)

-Energy Management: in Health

Care Institutions No. 76-619
L

Energy Management: Marketing
Priorities_and Energy
(Quantities of 50 or 1ess,

no charge)

Energy Management: Trade
Associations and the Econ-
omics of Energy ($.30 ea.)
(Quantities of 50 or less,
no .charge)

($.25 ea)

. Source/Contact .

!

FEA .
Truck .& Bus Program .
Washington D C. 20461

U. S D O C

Office of Energy Programs
Washington, D.C. 20230
(202) 377-3040

U.S. D.0.C

‘Office of*Energy Programs

Washington, D.C. 20230,

(202)‘377~304D

LY

U.s. D.0.C. ‘
Office of!Energy Programs
Washington, D.C. 20230

*(202) 377-3040 Lo

U.s. b.0.C.

Office of Energy Programs.

Washington, D.C.
(202) 347-3040

20230

v

P

U.S.D. H.E.W. ~
Energy Office
%600 Fishers Lane,
Rockville, Maryland 20852
(301) 443-5014

U-.S. D.O.C.
Office of Energy Programs

. Washington, D.C. 20230 *

(202) 377-3040 -

U.S. D.O.C.
Office of Energy Programs
Washington, D.C. 20230 -,

/.'\\

- (202) 377-3040

-

B2

001 - 008

“

Status

;]

‘Available

~Available”

Available

Out of Print

~, Available 4

Available

. Avaiiable

- Available



A N X - i

‘ ) B3

S © .t 009 - 019
/ ' ’ ) ) ; ’ -,'5 '
009 Enetgy‘Coﬁbervation Handbook + U.S. D.b.C. e Available
for Light Industries & Office of Energy Programs

Commereial Buildings--May, 1974  Washington, D.C.--20230
(§.35) (Quantities of 50 or less, (202) 377-3040
no charge) . ;

.

010 How to Profit Bz»Conserviqg,\ U.S. D.0.C. I T Out of Print
- Energy o ‘ Office of Energy Programs : o /
A Do«It-Yourself Kit D Washington, D.C. 20230 . a
' S (202% 377-3040 ¢
) 011‘ Fact Sheet: 0il and ‘Gas ' FEA . . ‘ Out of Dat%;
y - SN - ‘ Washington, D.C. 20461. . a
: C . (202) 566-7263 Lo 2
012 Fact Sheet: '0il Shale . FEA : Available

Washington, D.C. 20461
(202) 566-7263 :

. 013 Fact Sheet: Solar Energy : ~ FEA - ' Available -
- FEA-168A | - ~© Washington, D.C. 20461 . )
: - (202)’566-72@3 Co oot
014 Fact 'Sheet: Coal - R FEA v - ' : » Out dffﬁ;té

Washington, D.C. 20461
(202) 566-7263

ing

" 015 Fact Sheet: Outer Continental FEA o ' Available .
-°" Shelf - P . .. . Washington, D.C. 20461 -
R . (202)'566-7263 :
o . ' . . . o ‘ : ™
016 Fact Sheet: Nuclear . . FEA- - Out of Date
- g """ Washington, D.C. 120461
. (202) 566~ 7263 '
017 Consumer News ! Consolidated Edison Out of Priht .
, June, 1976 4 Irving Place ' _ ST
’ , : New York, New York 10003 e s
’ : : (212) 460-4600 : [

018 Energy Management Checklist "U.S: D.0.A. " Out of Print
For the Home—-October, 1975 Washington, D.C. 20402 ' . '
PA-118 : . ’

019 * Take a Quick Look At Your Home ,.U S. HUD ’ ' : Available

» (In the Bank or Up the. Chimney) Washington, P.C. 20410

short version—-October, 1975 . 0Office Code:RR-12-03< Oq
HUD-400‘PD&R i : o




e

- 020

021

022

024 -

025

026

027

EER*- Air Conditioning

and You

_ Tomorrow's Cars

September,ll976

-EDM-428R

Annual Cicle Energy

System .- (ACES)
May, 1976 EDM-070

>

Energy From the
Winds - April, 1976
EDM -~ 812

Buying Solar

($1.85 ea.)

June, 1976
FEA-G-76/154 )
GPO. Stock No. 041~
018-00120-4

I've Got a Question
About Using Solar
Energy-September, 1976
EDM-816R

Solar Energy For
Heating and Cooling .

-~ January, 1977

EDM - 817R

Some Helpful Hints on
How to Conserve Energy

40MWP1173

Nassau County

Bureau of. Energy Resources
1505 Kellum Place

Mineola, New York 11501
(516) 535-3838

ERDA-TIC .
Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830

(615) 483-8611 Ext. 34672

ERDA-TIC

Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830

(615) 483-8611 Ext. 34672

ERDA-TIC
Publications Request Section

P.0. Box 62
Oak Ridge, {Tennessee 37830

(615) 483-8611 Ext. 34672

Superintendent of Documents
U.S. G.P.O.
Washington, D.C. 20402

ERDA-TIC

Publications Request Section
P.0. Box 62 )
Oak Ridge, Tennessee 37830
(615) 483~-8611 Ext. 34672

ERDA-TIC

Publications Request Section

P.0. Box 62
Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34672

North East Utilities
P.0. Box 270

Hartford, Connecticut 06101 -

(203) 666-6911

20

Cox

| B 4
020 - 027

Available
On Order
Availab}e_‘
Out of Date
quilaﬂie

Availaﬁle.‘

¥

Available

.Availgﬁiefb%



028

029

' 030

031

032

033

034

035

036

Use Energy Wisely and Save
Money

Saving School Bus Fuel
\\
Energy Conservation: Land-

scaping March, 1976
FEA/D-76/143

. Energy Conservation: Windows

March, 1976
FEA/D-76/142

Your Guide to Meter Reading
and your LILCO Bill

\

How to Conserve Energy (and
save money)$n, your home
R
q-

Fusion

0il Shale

April, 1975~ EDM-528

Geothermal Energy
June, 1976 EDM-526

B5S

028 - 036
PSE & G of New Jersey Available
70 Park Place
Newark, New Jersey 07101
(201) 622-7000 '
FEA

Truck and Bus Program
Washington, D.C.20461
FEA

Washington, D.C. 20461
(202) 566-7263

FEA
Washington, D.C. 20461
(202) 566-7263

LILCO

Consumer Affairs

250 01d Country Road
Mineéla, New York 11501
(516) 228-2226

LILCO

Consumer Affairs

250 01d Country Road
Mineola, New York 11501
(516) 228-2226

ERDA-TIC

Publications Request Section
P.0. Box 62

Oak;Ridge, Tennessee 37830
(615) 483-8611 Ext. 39672

ERDA-TIC
Publications Request Section
P.0. Box 62

'Oak_Ridge, Tennessee 37830

(615) 483-8611 Ext: 34672

ERDA-TIC

Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34W¥2

2.1

-

Available
Out of Print

Out of Print

K

Available

Available

Available

Available

Available



037

038.

039

040

041

042

043

044

045

046

047

048

Energy Technology
February, 1977 -
EDM-1007R

Energy Storage
December, 1975

' EDM-066

" Shipping of Nuclear Waéte'

April, 1975

EDM-529

dreatingﬁEnergy Choices for

the Future

March, 1977 EDM-062

1975 Gas Mileage Guide
January, 1975
FEA 227-D

“, .
»

1976. Gas Mileage Guide
September, 1975
FEA-596-D

%%

Tips For the Motorist
Don't be Fuelish

Connecticut Commuter
Carpool Tips

w

Tips on Saving Energy
No. 311-02217A30775
$10.00 per 1,000 . 4

1977 Gas.Mileage Guide
January, 1977

How to Save Money By In-
sulating Your Home
June, 1976 - FEA/269

Energy Saver 1
How to Insulate Your Home

February, 1974

FEAfOOT/D . .

-

ERDA-TIC
ERDA-TIC
ERDA-TIC
ERDA-TIC

FEA
Washington, D.C. 20461
(202) 566-7263

FEA
Washington, D.C. 20461
(202) 566-7263

FEA N
Washingto#, D.C. 20461
(202) 566~7263

Connecticut Department of
Transportation

P.0. Drawer A :
Wethersfield, Ct. 06109

Council of Better Business
Bureaus

1150 17th Street, N.W.
Washington, D.C. 20036

FEA
Washington, D.C. 20461
(202) 566-7263

FEA
Washington, D.C. 20461
(202) 566-7263

Coh Edison
4. Irving Place

- New York, New York 10003

(212) 460-4600

Qi

‘B 6
037 - 048 .

'

Availablq
Available
Available,

Availabl

Out of Date

S

Out of Date
Available

Available

On Order.

/,‘

;
Out of Date

Revision in
Progress

Available



049

050

051 -

052

053

054

055

056

057

058

. 059

060

Energy -Saver 2 -
How to' Keep Your House
Warm 44 Ways

Energy Saver 3 - -
How to Keep Cool and Save
Money, Too '

Eﬁergy Saver 4 -
How to Save Energy Around
the Kitchen '

Energy Saver 5 -
How to Achiever Good Lighting
and Save Money, Too

Energy Saver 6 -
How to Get the Most for Your
Water Heating Dollar

Energy Saver 7 -

Tips for the Young

Energy Saver 8 -
How to Save Gas and Money,Too

Making the Most of your
Energy Dollars in Home Heating
and Cooling October, 1975

Nuclear Energy
May, 1976
EDM - 1016

Total Energy Management
March, 1976

Tips For Energy Savers
1975 Edition

Salar Energy and Your Home .
April, 1977

_ HUD-PDR-183(5) |

B 7

049 - 060
CON ED On Order
CON ED Available
CON ED A&aiiable
CON ED | O;’;rder
CON ED Available
CON Eb ®on Order
CON ED Available
U.s. b.0.C. On Order

National Bureau of Standards
Washington, D.C. 20234
(301) 921-~-3181

ERDA-TIC

Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34672

U.s. D.O.C. .
Office of Energy Programs
Washington, D.C. 20230
(202) 377-3040

FEA
Washington, D.C. 20461
(202) 566-7263

National Solar Heating and
Cooling Information Center
P.0. Box 1607

Rockville, Maryland 20850

A

Available

Out éf Print

Available



061

062

063

064

065

066

067

068

069 -

070

Solar Energy for Space

Heating and Hot Water
May, 1976 - SE101

How Solar Heating and
CBoling Works
February, 1976 -

Energy Conservation:

Heat Pumps

March, 1976
FEA/D-76/141

Schoolhouse
January, 1977. No. 26

Energy Conservation:

Fuel Cells: A New Kind of
Power Plant

September, 1976 EDM-034R

Energy Conservation: Waste
Heat Recovery: More Power
from Fuels )

September, 1976 EDM-1020

NYIT/USERDA
Energy Management Seminar
Program November, 1976

Home Energy.Savers' Workbook

April, 1977 *
FEA/D-77/177 )

Understanding Your Utility
Bill April, 1975
FEA/A-75/422

[ -
Como Economizar Energia
y Dinero en Su Hagar

"April, 1975

FEA 6A-75/312

061 - 070

ERDA - TIC

Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34672

Minneapoitis Honeywell
Office of Public Affairs
Minneapolis, Minnesota
(612) 870-5200

FEA
Washington, D.C. 20461
(202) 566-7263

Educational Facilities
Laboratories

850 Third Avenue

New York,, New York 10022

ERDA TIC X
Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34672

ERDA TIC

CEPR
NYIT
o.w
11568 -

FEA
Washington, D.C.
(202) 566-3047

20461

FEA

FEA

B

8

Available

Avai . ibl-

" Qut of Print

. On Order

Available

Available

Out of Print

Available

o

Available

Available



- - B9
071 - 081

071 Sunset Magazine -’ National Solar Heating Available
Reprint : and Cooling Information Center )
November & December,1976 - . P.0. Box 1607

o Rockville, Maryland 20850

072 Energy Conservation: ' ERDA-TIC . Available

Energy Savings Through Auto- <Publications Request Section ‘

matic Thermostat Controls : P.0. Box 62
: : . Oak Ridge, Tennessee 37830
(615) 4&3—8611 Ext. 34672

¥

073 Energy Conservation Measdres FEA . Axailable

for Commercial Buildings - Washington, DuC. 20461
Are They Worth It?: ’ (202) 566-7263
- 074 An Energy Management Program FEA Available

for Commercjal Buildings

075 Coal in OQur Energy Future ERDA-TIC Available
November, 1976 EDM-603

076 Energy Conversion Storage, ERDA-TIC ‘ *On Order
and Transmission
May, 1976 EDM-1008

077  Experimental Electric Vehicle ERDA-TIC. : Available
February, 1976 EDM-067

078 Energy Efficient. Sharing U.S. D.0.C. Available
February, 1977 Office of Energy Program .
($.35 ea.) (Quantities of 50 Washington, D.C. 20230
or less, no charge) (202) 377-3040 '

079 Néw Energy Saving Light Bulb ERDA-TIC Availab‘lgl.
September, 1976 h -
EDM-1017R

030 Project Retro-Tech: FEA , " Available
Home Weatherization Job Book Washington, D.C. 20461
FEA/D-75/458R , (202) 566-9320

081 Solar Energy for Health Care U.S.D. H.E.W. Available
Institutions Energy Office

(HRA) 77-618 . - 5600 Fishers Lane
. Rockville, Maryland 20852
(301) 443-5014




082

.:083.

084

085

086

087

088

089

090.

091

. / : .
)

Summer Energy Tips

Ene:gj Efficlent Residence
Y

3

Unas Sugerencias Para
Conservar La Energia

Tips For Energy Savers
May, 1977
'FEA/D-76/513

Solar Electricity From
Thermal Conversion
May, 1977

EDM-821

Environment ~Health &
Safety

December, 1976
EDM-222

Heated Water From Power Plants

December, 1975
EDM-524,

How Probable is a Nuclear
Plant Accident?
September, 1976

EDM-074R

Safeguarding of Nuclear
Materials

September, 1976
EDM-073R

Nuclear Power Plant Safety
September, 1976
EDM -075R

082 - 091

-

N.Y. State Energy Office
Core 1 o
Swan Street Building
Albany, New York 12223
5518) 474-5813 ’

NAHB Research Foundation:
15th and M Streets, N.W.
Washington, D.C. 20005
(202) 452-0200

North East Utilities

P.0. Box 270

Hartford, Connecticut 06101
(203) 666-6911 v

FEA '“' -
Washington, D.C. 20461
(202). 566-9328 ‘

ERDA-TIC

Publications Request Section
P.0. Box 62

Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34672

ERDA-TIC

1

ERDA-TIC

ERDA-TIC

ERDA-TIC

\\\~/,

ERDA-TIC

10.

Available

Available -

L3

"Available

Out of Dafe

Available

Available

Aﬁailable

Available

Available

Available



092 -

093

094

095

096

097

098

099

100

101

Plutonium in the
Environment /
September, 1976 -
EDM - 219

~

e
Improving Underground
Transmission of Electric .
Power
April, 1977
EDM - 405

Total Energy Management for )
Nursing Homes... ' '
(HRA) 77-614

Energy Strategies for Health
Care Institutions
(HRA) 77-620

Total Energy Management for

Hospitals

Solocost - Solar Hot Water
Handbook

2nd. Edition

DSE-2531/2

Solar Hot Water and Your
Home

Energy Conservation:
Gas Heat Pumps:

- More Heat From Natural Gas

(SRR

April, 1977 . EDM-079

Energy Conservation:

-Ingulate Your Water Heater

and Save Fuel
April, 1977

EDM-080

How to Improve the Efficiency
of Your 0il-Fired Furnace
Octpber, 1977

- U.S. D.0.C. ¢

11

092 - 101
ERDA~TIC Available
Publications Request -Section
P.0. Box 62
Oak Ridge, Tennessee 37830
(615) 483-8611 Ext. 34672

ERDA - TIC Available

U.S.D. H.E.W. Available
Energy Office

5600 Fishers Lane - -
Rockville, Maryland 20852
(301) 443-5014

U.S.D. H.E.W. On Order

U.S:D. H.E.W. Available

International Business On Order
Services, Inc. .
1010 Vermont Avenue, N.W.
Suite 1010

Washington, D.C. 20005
(202) 628-1470

National Solar H&C.I.C. Available
P.0. Box 1607

Rockville, Maryland 20850

ERDA-TIC Available

ERDA - TIC . Available

NBS '
Washington, D.C. 20234
(301) 921-3181



102 1978 Gas Mileage- Guide

September, 1977
FEA/D-77/372

" 103 Energy In Focus
: Basic: Data
May, 1977
FEA/A-77/144

104 Tips for Energy Savers

- August 1977 ;
FEA/D-77/212

“yh
¥

"B 12
103 - 104

U.S. Department of Energy Available
Fuel Economy ‘

DPM Room 6500

Washington, D.C. 20461

FEA
Washington, D.C. 20461 On Order
(202) 566-9320
FEA Available

¥ N

-

\

.. \\\
»



b PART C

Key To
New York Tech Energy Hot Line

SPECIAL INFORMATION .PACKETS

A )

For each of the subjects listed, a packet of materials has been
assembled. An Information Packet would bae mailed to a Hot Line caller
in those situations where standard materials do not exist or available
pamphlets will not suffice. The code numbers which precede each listed
subject refer to the notations found on pertinent Hot Line Question and

Answer materials reproduced in Part A. 3

Code # Special Information Packet : -

! A-1 Solar Bibliography .
A-2 Solar Company List-Computer printout I-

(available'through NYIT Energy Referral Service)
3 Solar Course List
-4 Solar Energy Grants Information

5 Solar Do-It-Yourself--includes passive

6 Solar Swimming Pools ‘

- A-7 Solar Grggphouses o
A } A-8 Sqlaﬁ»Eligﬁric (Photovoltaic) .
A-9 Buying Solar (title page with instructions

on gbtaining)
A-10 ) Solar Commercial Demonstrations

14
AN

\/\

‘B-l Wind Power Package

42 - .




oo
N =

C2

Heat Pump Package
Solar Heat Pumps::

Caulking and Weatherstripping-¥How to...
Insulation: Basement Walls ’
Insulation: Floors ¢
Weatherstripping: Doérs

Plastic sgorm windows: Installation
Insulation: Crawl Space walls
Insulation: Walls o . .
Insulation: Types and Characteristics

Energy Management Cdﬁsultants List-
Preliminary 1

Furnace Servicing--Overview for homeowner

Fireplaces

Nuclear Debate file

1
!
~

Wood and Wood st:ovea-‘.‘"*a
Wood Stoves and Solar

Total Energy Systems (T.E.S.)
Energy Conservation

) ?
Architect, Engineer, Educator Energy Bibliography
Alternate Energy Sources Bibliography

New York State Energy Legislation

New Jersey State Energy Legislation
Connecticut State Energy Legislation

Federal Legislation for Tri-State Arff) ' .

24

L4 ) -~



o

Attic Fans (pro-con)’

Alaskan 01l -Pipeline

Environmental Tradeoff file

&

Choosing d Contractor--(insulation
L.I. Only)

Sources of free loan fiims

N

* U S GOVERNMENT PRINTING OFFICE - 1978 261-325/579

e



