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Part Cne:

UNDERSTANDING AND PRACTICING ENERGY CCNSERVATICN fl MIDI=

I. Understanding the importance of Energy

A. *at is Energy?

(Ref. PROVIDING FOR ENERGY EFFICIENCY fl HOMES AND SMALL BUILDINGS, Part One,
Pages 1-25)

S1UDENT S1UDY GUIDE Qt TEST:

Circle letters representing correct answers, unless instructed otherwise.

1. Match the energy conversions with
the examples given:

a. Mechanical to electricity.
--14 Chemical to light.

C. Light to heat.
-7a. Electricity to heat.
-e. Light to electricity.
-f. Chemical to heat.

1. A solar collector.
2. An electric generator.
3. A solar cell.
4. An electric burner.
5. A burning candle.
6. A gas stove.

2. If you touch a warm radiator, the
heat you feel is due to:

a. Convection.
b. Radiation.
c. Conduction.
d. Absorption.

3. A candy bar, a can of oil and a
water tower are all conditions of:

a. Permanent energy.
b. Kinetic energy.
c. Converted energy.
d. Potential energy.

4. Energy from various sources is
most useful to us when it:

a. Is stored pervemently.
b. Gives off heat.
c. Can be converted fran one form

to another.
d. Is used to produce electric

pager.

5. The major form of energy loss or
waste is usually in the form of:

a. Light.
b. Heat.
c. Motion.
d. Sound.

6. Place a 1 in front of the statements
which explain the First Law of
Therm:dynamics and a 2 an the line
in front of the stater-tents which

explain the Second law of
Thermodynamics.

a. Energy in new forms has the
same amount of energy in the
previous forms.

b. Energy loses sane of its use-
fulness each time it is
converted to another form.

F. Energy input is usually greater
than energy output.

d. Energy can neither be created
or destroyed.

e. The more energy =versions in
a system the lower the
efficiency.

5



B. Vbat Are the Primary Mown Sources of Energy?

(Ref. PROVIDDC FOR EMMY EFFICIRCY DI 10WS AID SMALL BUILDDTS, Part One,
Page 26)

SAXON SEAMY GUIDE OR 11:811:

1. Label the fallowing sources of
energy as either R renewable or
N =wens/able.

a. Ocal.
M. Natural gas.
C. Sun.

7a. oil.
--e. Water.
--f. Uranium.
g. Wood.

2. Make a graph showing the type and
relative use of three major energy
sources used in the United States
between 1850 and 1975.

6
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C. *at Are the Major Uses of Energy?

(Ref. PROVIDING FOR ENERGY PYFICUNCY IN HINES NV SMALL BUIIDIICS, part Cne,
Page 27)

STUDEtir SLIMY GUIDE OR TEST:

Cixcle letters representing correct answers, unless instructe3. otherwise.

3.. Approximately utet percent of the
total. energy camunction is use'
by each of the? olio/311g sectors
of our ecatany

Transportaticr: a. _percent
Residential b. percent
Camercial _77.percent
Industrial d. __percent

2. Each individual. should
Y

be ccncerned
with --------- of Energ-
ilgo fa

use
ctors utich greatly influence3.

the of enexgy in buildings are

a. Insulatiai.
b. Thermostat settings.
c. Paint.

J 7



II. Developing a Concern for Conserving Energy

A. How Long Will the Present Supply of Fossil Energy Last?

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND MAL BUIIDINGS, Part One,
Pages 30-32)

=DEW SIUDY GUIDE OR TEST:

Circle letter representing correct answer,

1. Energy consumption in the U.S. is
increasing at the rate of about:

a. 2 percent per year.
b. 5 percent per year.
c. 10 percent per year.
d. 20 percent per year.

2. Wile the U.S. has only percent
of the world's population, it

consumes percent of the weld's
energy supply.

8

unless instructed otherwise.

3. The U.S. presently imports about:

a. 20 percent of the fossil fuels
it uses.

b. 30 percent cf the fossil fuels
it uses.

c. 40 percent of the fossil fuels
it uses.

4. It seems that the most abundant
fossil or mineral fuel available
in the U.S. is:

a. Coal.
b. Oil.
c. Natural gas.
d. Uranium.



B. Nat Are the Prospects for Alternate Sources of Energy?

(Ref. PROVIDDIG FOR ENERGY EFFICIENCY IN HCMES AM SMALL BUIMICS, Part Cue,
Pages 33-40)

SIP GUIDE CR TEST:

Circle letters representing correct answers,

1. Hai lcog wculd proved reserves of
natural gas last at the current rate
of use?

a. Welty years.
b. Ten years.
c. Ftur years.
d. None of these.

2. Which is presently the least
expensive fossil fuel?

a. Gasoline.
b. Oil.
c. Natural gas.
d. Coal.

3. For the short term, our reliance
for energy would seen to be an

and

4. For the years 2000 to 2025, which
of the following sources of energy
will see the U.S. through its
energy crisis?

a. Coal.
b. Solar.
c. Nuclear.
d. Natural gas.

5. Cue major limitation to nuclear
power as a source of energy is
the limited supply of the mineral

unless instructed otherwise.

6. In which of the following areas
does the present develop rent of
solar energy best lend itself?

a. Electrical generation.
b. Space and eater heating.
c. Puttying voter.
d. Space cooling.

7. Conventional garbage possesses
about percent of the
potent oM heat of coil.

8. valid), of the following synthetic
fuels can be mast readily mixed
with gasoline or used acne in
automobile engines?

a. Hydrogen.
b. Hydrocarbons from algae.
c. Methanol.

9. In limited ],orations, geothermal
energy could be an important
source of energy.

a. True.
b. False.

10. Because shale oil is plentiful,
the cost of extraction and
environmental factors are not
ccncerns in using it as a source
of energy.

a. True.
b. False.

9



EIGINZISE:

1. List ate advantage and ate disadven-
tags fry each of the foliating
alternate energy sources.

Ntr. lear
(A)
(1))

Solar tharaml:
(A)
(D)

Solar electric:
(A)
(1))

fildrEfolen
(A)
(D)

Solid waste:
(A)
(D)

Wind:
(A)
(D)

C. that Effect May the thergy Situaticn Have an an Individual?

(INC. PROVIDING VCR EMMY PFFIC112CY IN MKS AN) MIL BUIIDIN3S, Part.. Mee
Page 41)

Mae STUDY GUIDE OR TEST:

Circle letter representing correct armor,

1. It is estimated that energy prices
will continue to increase by about:

a. SS per year.
b. 10% per year.
c. 1511 per year.
4. 20% per year.

2. lent is the major ream: 1%* the
U.S. econaw is easily upset by
the energy problem?

10

unless instructed otherwise.

3. The U.S. Department of Mery is
aiming far no more than a percent
increrse in energy ccrwatcMt per
year.

4. List some trends escpected in tram-
p:I:Etat/on and housing as a result
of the increased energy coats:

a.

b.

c.

d.

4-



III. Understarr ling the Use of &orgy in Bindings 1=
A. Ham is Energy Used in Buildings?

(Pe. PROVIDING FOR ENERGY EFFICIENCY MIMES MD SMALL BUIIDINGS, Part One,
Pages 43-48)

sir STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. By far the largest consumer of
energy in buildings is:

a. Lighting.
b. Water heating.
c. Air anditicning.
d. Space heating.

2. The two major types of energy used
in heating systems are:

a. Woad.
b. Gas and electricity.
c. Electricity and oil.
d. Oil and coal.

3. The net efficient type of lighting
available is:

a. incandescent.
b. Fluorescent.
c. High intensity discharge.
d. Natural gas.

4. Abase clothes dryer uses hot such
more energy than a clothes washer?
(Disregard energy far heating
water).

a. 2 times.
b. 5 times.
c. 10 dale.
d. 20 times.

5. Dm much more electricity does a
frost free refrigerator use than
a standard one?

a. Seim as nisch.
b. Three times as such.
c. Pour times as much.
d. Five times as much.

11



B. Hag/Does Geographic Location Affect Energy, Use in Buildings?

(Ref. PROVIDEC FOR ENERGY EFFICIENCY IN HONES AM SMALL BUILDINGS, Part One,
Pages 49-55)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. Circle the four main climatic
factors which influence energy use
in buildings:

a. Temperature.
b. Moisture.
c. Mind.
d. Sun.
e. Soil.

2. Space conditioning is controlling
at a

comfortable level.

3. Mach of the following is the most
comfortable in regard to the
temperature/moisture factor?

a. Dry and cold.
b. Damp and cold.
C. 100iSt and hot.
d. Nate of these.

4. Since the sun's path is precise and
predictable, designers can use this
information to help control the
sun's effect on energy use in
buildings.

a. True.
b. False.

C. How Design and Construction Methods Affect Energy Use

(Ref. PROVIDIKU FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part One,
Pages 56-71)

3TO. DENr STUDY WIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. Match each statement about site
location and orientation with one
of the four climatic zones.

a. Vegetation used for winter
wind protection can also be
used as Shade in summer.

b. Orientation toward the east
with afr.ernoan shading.

c. Locate buildings on south or
east slope for protection
from prevailing winds.

d. Situate houses on south or
north slopes with vegetation
and shade.

12

1. Cold zone.
2. Temperate zone.

3. Hot-humid zone.
4. Hot-arid zone.



2. A rectangular building oriented
north and south will generally use
the least amount of energy.

a. True.
b. False.

3. Insulation works cn the principle
that trapped air is a poor heat
conductor.

a. True.
b. False.

4. The primary source of alumina:1 foil
cn the inside surface of an insu-
lating material functions as a:

a. Wind barrier.
b. Heat barrier.
c. Moisture barrier.
d. Energy barrier.

5. Buildings in some regions may
require as leach energy for cooling
as for heating.

a. True.
b. False.

6. Without ventilation, attic
temperatures may get as high as:

a. 100°F.
b. 120°F.
c. 140°F.
d. 160°F.

D. General Recommendations for Energy Efficiency in Residences

(Ref. PEOIIDDE FCR ENEWY EFFICIENCY IN Ha4ES AND SiVkIL animus, Part Cue,
Page 72)

EXERCISE:

Complete the following:

1. Name five steps for improving the
energyWficiercy of your bane.

2. Pram Table IX, list the R-values

needed in your home far the
following:

Ceilings
Walls
Floors

13



N. Care and Maintenance of Energy Efficient Buildings

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part One,
Pages 74-76)

STUD= STUDY GUIDE OR TEST:

Circle letter representing correct answer,

1. Good maintenance is necessary for
energy efficiency in buildings.

a. True.
b. False.

2. Things to check in the fall are:

a. insulation.
b. Weatherstripping.
c. FUrnace filters.
d. All of the above.

3. Window air conditioning units
should be:

a. Cperated intermittently.
b. Outside covered with a

weatherproof covering.

4. Hot water tanks Should be:

a. Emptied.
b. Partially drained.
c. Painted.

5. Leaky faucets should be ignored.

a. True.
b. Flase.

6. Using electricity during off peak
hours instead will help save energy.

a. True.
b. False.

14

unless instructed otherwise.

7. In the spring and summer, attics
should be:

a. Well ventilated.
b. Heated.
c. Cooled.

8. In the spring and summer,
windows should be:

a. Exposed to the sun.
b. Shaded.
c. Closed.

9. Leave pilot light on furnaces:

a. Year round.
L4 During heating season.
c. During summer.

10. Dryer vents should be cleaned
each season.

a. True.

b. False.

11. The energy efficiency of public
buildings can be improved by:

a. Cooperative groups.
b. Good communication systems.
c. Training programs.
d. Assignment of responsibilities.
e. All of the above.



12. An inspection and maintenance
schedule is:

a. Not important.
b. Important.

13. Inspection and maintenance are
best done by:

a. Interested persons.
b. Skilled persons.
c. Anyone.

14. If you are not certain about
installation and maintenance
jobs:

a. Go ahead by trial and error.
b. Read the newspaper.
c. Get expert advice.

15. Records of cost benefits are:

a. Not important.
b. Important.
c. Submitted to the government.

16. Energy conservation is:

a. The government's job.
b. Everybody's job.
c. The responsibility of the

manufacturer.

EXERCISE:

Your teacher will provide Imes and buildings far evaluation.

Make an inspection of the carp rents that ccntribute to the use of energy and
make recannendaticris for improvement. Follow suggestions in the manual.

Building Canpcnent Suggestions for Improvement

15



V. Developing Energy Saving Habits

(PO. PROVIDING MR ENERGY EFEICIENCY IN HOES AND SMALL BUILDINGS, Part one,
Pages 78-86)

SIUDENr STUDY GUIDE CR TEST:

Circle letter representing correct answer, unless otherwise instructed.

1. With regard to energy, the nation
oust:

a. Conserve energy.
b. Develop alternate sources of

energy.
c. Slaw down the acceleration in

new demands for energy.
d. All of the above.

2. the chief concern of the individual
is:

a. Developing alternate sources
of energy.

b. conserving energy.
c. Repair and maintenance.

3. To conserve energy in winter, set
thermostat at:

a. 68°F.
b. 60°F.
c. 68°F, day, and 69°F, night.

4. To conserve energy in simmer, set
theraostat at:

a. 78°F.
b. 72°F.
c. 68°F.

16

5. Keep window drapes exposed to sun
during winter:

a. Drawn at night, open during the
day.

b. Cpen during the night, dram
during the day.

c. Open all the time.

6. Windy.; drapes exposed to sin
during summer are:

a. Open during the day.
b. Drawn during the day.
c. Closed all the time.

7. To conserve energy:

a. Operate furnace at full capacity
at all times.

b. Heat 1/2 the Wilding at a time.
c. Heat only rcans that are being

used.

8. When using a fireplace:

a. Keep windows open.

b. Keep damper closed.
c. Provide outside air to fire box

if possible.



9. Attic ventilators are used to:

a. Supplement the air conditioning.
b. Reduce the temperature in the

attic.
c. Provide for higher temperatures.

10. Air conditioner vents Should be
adjusted:

a. Upward.
b. Downward.

11. The heating system is aided by
lighting.

a. True.
b. False.

12. Kitchen and bathroom vent fans
should be operated:

a. Continually.
b. Intermittently.
c. Only When needed.

13. Air conditioners should be
operated:

a. Continually.
b. Intermittently.
c. Only when needed.

14. The difference in energy use with
the air conditioner set at 78°F
instead of 72°F would be:

a. 40%.
b. 10%.
c. 60%.

15. The most efficient lighting is:

a. Incandescent.
b. Fluorescent.
c. Sane.

16. Ways to save lighting energy are
to:

a. Use:dinner switches.
b. Use lower watt bulbs.
c. Turn lights off when not in

use.
d. All of the above.

17. Incandescent lights should be
turned off:

a. Each time you leave the roan.
b. If you are going to be gone

for at least 15 minutes.

18. Fluorescent lights should be
turned off:

a. Each time you leave the roan.
b. If you are going to be gone

for at least 15 minutes.

19. Refrigerator doors should be
opened:

a. All the way.
b. As infrequently as possible.
c. Remain closed.

20. Place hot dishes in the
refrigerator:

a. Immediately.
b. Only after they have cooled.
c. Gradually.

21. Use dishwasher:

a. As often as you have dirty
dishes.

b. Only when you have a load.
c. Tb wash glasses only.

22. When baking:

a. Try to fill the oven.
b. Cook one panful at a time.
c. Leave the oven door cracked

open for ventilation.

23. When boiling water:

a. leave the pot open.
b. Keep a lid an the pot.
c. Use a baking dish.

24. When cooking frozen foods:

a. Allay them to thaw or partially
thaw, before cooking.

b. Cook them immediately after
removing from the freezer.

c. Keep then in the original
container.

17



2 5. Microeve ovens are:

a. Good for frying foods.
b. More efficient than infrared

avers.
C. Law in proteins.

26. Aluminum pots are the most
efficient.

a. True.
b. False.

27. Aluminum foil is recarnexled to
line:

a. The oven.
b. The reflector pans under

electric burners.

28. When washing clothes:

a. Use hot water.
b. Use cold water.
c. Use salt water.

29. Dry clothes:

a. As rapidly an possible.
b. Cnly until dry.
c. Past the drying cycle to

reduce wrinkles.

30. Energy can be saved:

a. At hone.

b. In public buildings.
c. In office buildings.
d. In hospitals and schools.
e. All of the above.

31. Whose responsibility is it to
save energy at school?

a. The teachers.
b. The students.
c. The building superintendent.
d. All of the above.

18

32. The same rules for conserving
energy in the hone generally
apply to other buildings.

a. due.
b. False.

33. Energy surveys are:

a. Dnportant.
b. A waste of tine.
c. Expensive.

34. The best procedure for energy
saving in buildings is to:

a. Assign responsibilities.
b. let everyone decide what to do.
c. Turn the lights out when not

in use.

35. The design and maintenance of
public buildings are:

a. Important to energy saving.
b. Not inportant.
c. Always done with energy

efficiency in mind.

36. A planned use of buildings can
contribate to energy efficiency.

a. True.
b. False.

37. Wien providing food service in
buildings:

a. It is best to cater foods.
b. Efficiency measures are similar

to those for the bane.
c. Cook only one meal per day.



e EXERCISE: Developing Energy Saving Habits

Have students take a personal inventory of their energy saving habits and
activities. Check the techniques practiced at home, at school and in other
public buildings.

See lists in the manual.

Energy Saving
Practices

1. Clean heating
systems.

2. Adjust thermostats.
3. Use electric blanket.
4. Close and open

drapes as needed.
5. Use fireplaces

sparingly.
6. Keep heating and

cooling vents clear.
7. Use a ceiling fan

instead of air
conditioning on
cool nights.

8. Adjust air con-
ditioner vents
upward.

9. Adjust heating
vents downward.

10. Avoid unnecessary
lighting.

11. Open windows and
doors sparingly.

12. Use kitchen and
bathroan vents
only when needed.

13. Use fluorescent
lights when
possible.

14. Use dimmer switches
when available.

15. Never stand and
hold refrigerator
door open.

16. Keep refrigerator
defrosted.

17. Keep dishes
covered in
refrigerator.

18. Never put hot
dishes in
refrigerator.

Personal
Participation

Yes No

.0011=11.

1.1.1

.0011=11.

Fix.11.11.

1.1.1

.111

.1"

11.1,11

..
..=11..

*ra

19. Don't stay in
shower too long.

20. Wash only full
load of dishes
in dishwasher.

21. Bake as many
items as possible
in one oven at a
time.

22. Cook thawed or
partially thawed
food.

23. Use a microwave
oven.

24. Use copper or
stainless steel
cooking utensils.

25. Use a pressure
cooker when
possible.

26. TUrn off oven 5
minutes ahead of
time.

27. Wash full loads
of clothes.

28. Wash clothes in
cold water.

29. Never overdry
clothes.

30. Keep the lint
filter clean on
dryers.

31. When away from
home, I an conscious
of energy saving
just as mull es when
I am at home.

32. Participate in
energy efficiency
activities.

1.II

emm.

.111111

0111111.

.6111..

4111=4.

1111.1.

..11.s.
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Energy Saving
Practices

33. Read and try to
keep up with energy
saving techniques.

,4. Try to encourage
others to became
energy calscicus.

35. Make energy surveys.
36. Present than to

persons in
authority.

37. See that lights are
turned off when not
in use in accordance
with the building
plan.

Personal
Participation

Yes No

.,011
=1.

Iiiil,1

........

111.1

38. See that thermo-
stats are turned
down or up when
not in use in
accordance -,rith the
building plan.

39. Seek to learn the
energy efficiency
plan for the
building you are in
and adhere to it.
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Part IWO:
DEIEFMENIkr MUM CF ENERGY MST OR GAINED AND CAICUIATILV 0C6T BRITS

I. Determining Amount of Energy Lost or Gained in a Building

A. Teems Used to Measure Energy in Buildings

(Ref. PRMIDING FOR ENERGY EFFICIDLY IN HCM1M AND SMALL BUIMMUS, Part Two,
Pages 11-16)

STUDENT SIUDY GUIDE OR TEST:

1. Match terms to definitions:

a. Btu.
b. Btu/hr.
c. Heat flow by conduction.

d. Heat flow by infiltration.
e. Heat flow by radiation.

1. Rate of heat flow.
2. heat flow by solar energy.
3. Unit of heat.

11111

4. heat flow through solids.
5. Heat loss through air exchange.

2. Match terms to definitions:

a. Thermal ocaductivity (k-value).
b. Thermal conductance (C-value).
c. Coefficient of heat transfer

(U-value).
d. The man resistance (R-value) .

I. Heat transferred through a
material 1 sq. ft., any
thickness.

2. Heat transferred through a
material 1 sq. ft., 1 ft.
thick.

3. Resistance to heat flag.
4. Heat transferred through a

wall secticrt.

3. Match ten to definitions:

a. Infiltration.
b. Ventilation.
c. Fenestration.
d. Kilowatt -hour.

e. Inside design temperature.
f. Outside design temperature.
g. Heating degree day.
h. Cooling degree day.
i. Discomfort Index.
j. Relative humidity.
k. Comfort rate.

1. Introducticn of outside air
2. 0.55 Td + 0.2 Tdp + 17.5
3. Amount of moisture in the airas catpared to its capacity.
4. Average extreme temperature

in a locality.
5. Average outside degree below

65°F.
6. 3,413 Btu.
7. Between 72°F and 80°F and 20%

and 60% RH.
8. Windows.
9. Average outside degree Above

10. Winter, 72°F; Summer, 78°F.
11. Movement of air in and out

of a building.
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B. Understanding Heat Losses and Gains in Buildings

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL HOMING.% Part 'No,
Pages 17-23)

STUDENT S'IUDY GUIDE OR TEST:

1. Match the formulas:

a. Hest flow by conduction
through a solid (qc) .

b. Heat flow by conductance
through a well (gc).

c. Thermal resistivity (r).

_sa(t2-t1)

kA
(t2-t1)

1
K

2. The formula for heat flow by
conduction WO through a
compositswall is:

a. R--; 1t2-t1)

b. RI + R2

3. The formula for heat nod by
conduction (qc) using coefficient
of heat transfer (U-value) is:

22

a. IA (t1-t2)

b. Ri + R2

4. Example: Given an 8 x 10-ft wall
composed of woad siding, sheathing,
gypsum board and no insulation.
Find the heat loss by corxlucticn
(qc).

Outside temperature (to) 20°F.
Inside temperature (ti) 68°F.

Use R- values given on page in
manual.

qc = UA (t)

5. Example: Given a 20 x 25-ft room
with exterior doors or windows on
one side, heat loss by infiltration

(4). Outside temperature (t) =
20°F. Inside temperature (tir =
68°F. Find heat loss by infiltra-
tion. See Table VI, page 43, in

qi = (.018)(10i)to-ti)

qi =

6. Heat losses and gains are also
affected by:

a. Ventilation.
b. Radiation.
c. Both of the above.

4.)



C. Estimating Heat Wads in Buildings

(Ref- PROVIDING FOR DERV EFFICEENCY IN HIES AND SMALL BUILDINGS, Part Rao,
Pages 25-34)

Slue VILIDY GUIDE OR own

WORM NO. 1:

1. Estimate the heat loss fram the
house in Example Problem No. 6 in
manual if it is located in
Atlanta, Georgia.

Solution:

(a) Make changes at Worksheet A
and reozsute total Btu/hr.

(b) Note: The only difference
between this problem and
Problem lb. 6 is the outdoor
design to

PICI3U24 NO. 3:

Repeat Problett No. 6 in the manual if
the fiberglass insulation is replaced
by 1 inch polystyrene in the walls
and 2 inches of polystyrene in the
ceiling. Assure polystyrene
extnided with density of 2.2 lb/ft3.

(a) The heat transmission coeffi-
cients for the walls and
ceilings change to:

Thermal resistance of
polystyrene - 5.0/inch.

Outside design to nature
= 20°F.

The, the tericerature
difference = 65 - 20 = 45°F.

WalLs:

Ocreisucticn

R
Between
Framing

In
Framing

1. Outside surface 0.17 0.17
PICB1134 NO. 2: 2. Wood siding 0.81 0.81

3. Sheathing 1.32 1.32
Repeat Exanple Problert No. 6 in the 4. 1" insulation 5.00
manual for an inside design 5. Studs 4.38
tenperature of 75°F. 6. Air space 1.01

7. Gypsum wallboard 0.45 0.45
Sobiticn: 8. Inside surface 0.68 0.68

(a) Hake changes at Wcrksheet B
9.44 1:E1

and reccapute total 13tu/hr. vin = 1/9.44 = 0.106 = 0.2 (.128)

(b) Note: The only difference
vstud 1/7.81

= 0.128
vava

=
.8 (.106)

0.110
between this problem and
Problem No. 6 in the manual is
the temperature difference:

t 75 - 14 = 61°F.
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1

1

Ceiling-Roof:

Without insulation and non reflective
air space, U = 0.206

R-value far 2" insulation = 10

24

From Table )0(

v ceiling = 0.07

(b) make necessary changes an
worksheet C aril recanpute
total Btu/hr.



MEIRESHEIM A. HEAT RCM CAICULATTONS

Prcblem lb. 1 in tbirktook

Overall Heat Transfer Coefficients (U)
txterfor Walls 0.051 ift-'I
Ceiling-Roof CrelsolOt fti-*F
Floors Btu/br-ftz-.F

I Slabs 50- Btiyhr-ft
Windom; 0.55 ituihr-ft2-0F
Doors 0.49 Rtu/hr-irtz--*F-

Desists Toceratures
InslEre temp It.) WV
Outside tow Cioi-Xfp

Transmission Surface
Building Coefficient Area
Component (U) (A)

Temp. Conduction
Difference Losses

(ti-to) = UP4( t)

Air
Exchange

Infiltration
Rate

Infiltration
Losses

qi = (t)

Ext. walls .081 330 51 1363
Ceiling-roof .04 225 51 459

1 Floor - - - -
Slab 50* 45* - 2250*
Windows 0.58 30 51 887
COWS 0.49 0 51 0
TOTAL RD34 LOSS TBV 1.5 1800 1652

Ext. walls .081 260 51 1074
Ceiling-roof .04 300 51 612

2 Floor - - - -
Slab 50* 35* - 1750*
Windows .58 0 51 0

Doors .49 20 51 500
It7FAI. ACCS1 LOSS Mg 1.0 1600 1468

Oct. walls .081 495 51 2045

Ceiling-roof .04 500 51 1020

3 Floor
Slab 50* 70* 3500*

windows .58 45 51 1330

Doors .49 20 51 500
1CMAL ADM LOSS 85 2.0 5360 4920

*Slab Laid - Factor free Table 2C.1 x Perimeter length Zeta Infiltratlen Ices = 1652 16411 4920 6,040 etu/hr
Ibtal Omducticsi lass 4959 3936 6395 17,290 etu/hr Total Nast Imo 17,290 6,040 25,330 etake



0

Overall Heat Transfer Coefficients (U)
Mellor Walls 0.081 Btu/br-ft2--wr
Ceiling-10e Onto Btu/hr-rtz-V
Floors
Slabs
Windows ft2-'F
Doors O.

MUM= B. 1110,T FLAW CALCULATLCHS

Problem. No. 2 in Writ**

Delisn Temperatures
Inside temperature (ti.) 75°F
Outside temverature (to) 14°F

Ran-_-__Building
OmeEnnent

Transmissial
Coefficient

(U)

Surface
Area

(A)

Temp.
Difference

(ti-to)

Conduction
Losses

qc = UA( t)
Air

Exchame

Infiltration
Rate
O-
a)

Infiltration
Mesas

qi = .018y t)

act. walls .081 330 51 1363
Ceiling-roof .04 225 51 459

1 Floor - - - -
Slab 50* 45* - 2250*
Windows 0.58 30 51 887
Doors 0.49 0 51 0
WPM HOOP! LOSS WS 1.5 1800 1652

Ext. walls .081 260 51 1074
Ceiling-roof .04 300 51 612

2
Floor
Slab 50*

-
35*

-
-

-
1750*

Windows .58 0 51 0

Mors .49 20 51 500

MAL HX14 MSS Wig 1.0 1600 1468

act. walls .081 495 51 2045

Ceilirorroof .04 500 51 1020

3 Floor -
Slab 50* 70* - 3500*

Wincims .58 ..5 51 1330

e) Mors .49 20 51 500

- AI TOM 1X04 WIZ WE 2.0 5360 4920

*Slab Lou Factor from Table XI x Exposoi Ilerirobar langth
Corductico Mae 4959 + 3936 + 8395 17,290 Btu/hr

Ibtal Infiltration low 1652 + 1468 + 4920 8,040 etulbr
IOW Heat loos ma) + 8,040. 25,330 Ittuihr



Overall. Heat Transfer Coefficients (U)
Itictertor Walls -0;110 Btas/hr-ftz-°F
Ceiling-Roof Combo 0.07 BtcVhr- -ft4 °F
Floors Btu/br-ft' --"F

Slabs Sif Btu/hr -ft
Windows 6.58 Dtc/hr-ft2-V
Doors O.TFN7E7r=1.t

HDPIMAEW C. HEAT FLOW CALCULA31085

;tableau lb. 3 in Workbook

Design Temseratures
Inside temp (t4) 69P
Outside temp (to) 14 °F

Boom
Building
Component

Transmission
Coefficient

(U)

Surface
Area

(A)

Tenp.
Difference

(t1 . -t )
o

Conduction
Losses

qc = 1.1A(ht)

Air
Exchange

Infiltration
Rate

(Q.; )

Infiltration
Losses

qi = .018Qi(a)

1

Ext. walls
Ceiling-roof
Floor
Slab
Windows
Doors
IUTAL ROOM LOSS

.081

.04

50*
0.50
0.49

330

225

45*

30

0

51

51

51

51

1363
459

2250*

887

0
1.5 1800 1652

2

Ext. walls
Ceiling-ma
Flom
Slab
Windows
Doors

TOTAL R0314 LOGS

.081

.04

-
50*

.58

.49

260
300

-
35*

0
20

51
51
_
-
51
51

1074
612

1750*
0

SOO
1.0 1600 1468

3

Ext. walls
Ceiling-roof
Floor
Slab
Windows
Doors

17 AL ROOM LOSS

.081

.04-
50*
.58

.49

495
500
-
7011

45
20

51

51
-
-

51
51

2045

1020-
3500*
1330
500
Ing 2.0 5360 4920

Slab Loss = Factor Iran Table 81 x Exposed Perimeter Length
Total Conducticrs Loss = 4959 3936 + 8395 = 17,290 Etuihr
Ittal infiltration Loss = 1652 1468 4920 = 8,040 ettithr

Ibtal Heat Loss = 17,290 + 6,040 = 25,330 8to/hr



PROBLEM NO. 4:

Your teacher will provide building
plans. Estimate heating loads for
your location and compare energy
saving practices. Follow procedure;
given in manual beginning on page 25.
Use Worksheet D provided.

Solution:

1. Determine R-values and U-values
for the building components.

Walls
Ceilings
Floors
Windows
Coors

R-Value U-Value

2. Determine areas of building
cat:patents.

Exterior walls
Ceiling
Windows
Doors
Floor

ft2
ft2

ft2

ft
2

ft
2

3. Determine design temperatures and
temperature difference from
outside and inside.

ti

to

t

°F

°F

°F

4. Calculate heat flow by
conduction (so).

Walls
Ceilings
Floor

Doors
Total

28

Btu/hr
Btu/hr
Btu/hr
Btu/hr
Btu/hr
Btu/hr

5. Calculate heat flow by infiltration

(qi) .

Air exchange in
each roan

qi each roan
qi total

ft
3
/hr

Btu/hr
Btu/hr

6. Calculate total heat flow fran
building.

cic

qi
Total

Btu/hr
Btu/hr
Btu/hr

7. Estimate seasonal heating load

(%). Follow procedures in manual.

- Estimate seasonal heat loss.

_qxDx 24
`Is

cis = Btu/season.

- Estimate quantity of fuel
required per season.

CD x CF

E mcis 17 xV)

E = cu. ft. gas

E = gal. fuel oil

E = kwh

8. Oanpare energy saving practices.

Find difference in seasonal heat
load without energy efficiency
practices and with certain energy
efficiency practices.

- Estimate load
without

- Estimate load
with

- Compare fuel
required:
- without
- with

Btu/season

Btu/season

kwh /season

-kwh /season



Overall Heat Transfer Coefficients (U)
bcterior Walls Btu/hr-Etz-1T
Ceiling-roof cc:W- Btuthr-ft2-°F
Floors etuthr-!F
Slabs ---Etu/hr-ft
Wincbws Btuthr-ft2-°F
Dxors --Nu/hr-ft2-°F

WOFESHEIT D. IBMT nag MEDIATIONS

Problem No. 4 in Workbook
Desip Treferatures
Inside tenp
Outside temp °F

Building
Component

1

Ext. walls
Cei ling -roof

Floor
Slab
WinebaS
Doors
TCMAL PiXt4 LOSS

Transmission Surface 'Amp Conduction
Coefficient Area Difference losses

(U) (A) (ti -to) gc = tW( t)

Infiltration Infiltration
Air Rate Dosses

Exchange (Qi) gi = .016Qi( t)

2

Ext. walls
Ceiling-roof
Floor
Slab
Windows
Doors
TOTAL. WON WES

Ext. walls
Ceiling-roof

3 Floor
Slab
Windows
DOM'S

TOTAL R024 LOSS

Ibtal Conduction Loss
Total Infiltration this
Tbtal Heat Loss



E. Estimating Cooling Loads in Buildings

(Ref. PROM= FOR ENERGY EFFICIENCY IN IICAMES AND RAIL BUILDINGS, Part Two,
Pages 35-44).

PROBLEM NO. 1:

Estivate =ling load for the house in
!Wavle Prcblen No. 8 if the house is
located in Little Rock, Arkansas.

Walls :

Construction
Between
Framing

At
Framing

Solution: 1. Outside surface 0.17 0.17
2. Wood siding 0.81 0.81

(a) Outside design temperature,
mean daily range, and infil-

3. Sheathing
4. 1" insulation

1.32
5.00

1.32

tration factor change to: 5. Studs 4.38
6. Air space 1.01 --

Outside temperature = 96°F. 7. Gypsum wallboard 0.45 0.45
Mean daily range = 22°F. 8. Inside surface 0.68 0.68
Infiltration factor = 1.5 7.11.

(b) The effective design
temperature (ETD's) nag
change.

(c) Make changes in Worksheet A
as needed and reoompute total
Btu/hr.

PRCBIEM NO. 2:

Repeat Example Problem No. 8 if
fiberglass insulation is replaced
with 1 inch actruded polystyrene
(R = 5.0/inch) in the walls and 2
inches e.ctrided polystyrene (R =
5.0/inch) in the ceiling.

Solution:

(a) The heat transmission
coefficients for the walls
and ceilings change to:

Thermal resistance of
polystyrene = 5. Winch.

30

yin = 1/9.44 = 0.106
vstud = 1/7.81 = 0.128
vAvg: .2 (.128) .8 (.106) = 0.110

Ceiling-Roof:

Without insulation and non-reflective
air space, = 0.206.

R-value for 2" insulation = 10.

From Table IX:

yin ceiling = 0.07

(b) Make changes in Worksheet B.
Cooling Loads and recompute
total Btu/hr.



ICIRPSIEET A. =CMG WADS

FOrm for Problem No. 1 in Taxictook

Overall Heat Transmission Coefficients (U)
Exterior Walls 0.081 Htuihr-ft' -°F
Ceiling-Roof

OtOciEr1L04
Stuihr-ft2-°F

Floors tilbr-ff2=1/F
Slabs Strittn/hr-ft2
Windowi-0.58 StuVhr-ft2-°F
Doors 0.irgiulhr-ft2-°F

Design Temperatures
inside Temperature 75°F
Cutsidelemparature§15,
Mean Daily Range 21°P---

Heat Conduction Gross Infiltration Occupancy 'Anal Total
Transmission Sensible Infil- Exposed Sensible Cooling Sensible Cooling

Building Coefficient Cooling Load traticn Wall Cooling Load load Cooling Load Load
itOM Creponent (U) Area en) (Otu/hr) Factor Area (Stu/hr) (Stu/hr) 08ttt/110 (Otu/hr)

Ext. wells
Ceiling-roof
Floor
Slab

1 Doors
Window (N)

Window 00
Window ( )

Window (

TOTAL

0.081 330 18.6
0.040 225 31.0

- -
225 0

0.49 0 18.6
0.58 15 17.0
0.58 15 56.0

497
279

0

0
148
487

Ext. wells 0.081 260 18.6 392
Ceiling-roof 0.040 300 31.0 372
Floor - - -
Slab - 225 0 0

2 Doors 0.49 20 18.6 182

Window ( ) - - - -
Widow ( ) - -

Window ( 1 -

Window 1 1

TOTAL 946 1.1

Ext. wells 0.081 495 18.6 746

Ceiling -roof 0.040 500 31.0 620
Floor - - -

Slab - - - 0

3 Doors 0.49 20 18.6 182

Window (N) 0.58 30 17.0 296

Window (E) 0.50 15 56.0 487

window ( 1 - - - -
Window ( ) -

TOTAL 2331 1.1

360 396 1650 3457 4494

280 308 0 1254 1630

560 616 0 2947 3831

lUTAL CCOUNG LOAD - 4494 + 1630 + 3831 - 9,9SS Btu/hr

4



HOMIER B. CODLING taws

ftre for Prdgen W. 2 in htekbook

Overall that Transmission Coefficients (t)
Exterior Walls 0.081 Bitu/hr-fi2:*F
ceiling-Roof 0tiE6-0404 Btu/hr-ft2-°F
Floors 9itu/hrqE7=FF
Slabs 5a'8buft-ft2
Window 0.58 Btu/hr-ft2-°F
Doors 0.ig-liu/hr-ft2-°F

Design Tsweratures
Inside Temperature 75°F
Outside asperature-975,
Mean redly Range 21415

Heat Conduction Gross infiltration Occupancy lbtal Total
Transmission Sensible infil- Exposed Sensible cooling Sensible Cooling

Building Coefficient Cooling load tration Mall Cooling Load Load Cooling Load Load
Roam Component (U) Area ETD (Btu/hr) Factor Area (Btu/hr) (Btu/hr) (MAO MOO

Ext. wells 0.081 330 18.6 497

Ceiling-roof 0.040 225 31.0 279
Floor - - -

Slab 225 0 0
1 Doors 0.49 0 18.6 0

Window (N) OM 15 17.0 148

window 00 0.59 15 56.0 487

Window ( ) - - - -
window 4 1 -

TOTAL 1411

Ext. walls 0.081 260 18.6 392

Ceiling-roof 0.040 300 31.0 372
Floor - - -
Slab 225 0 0

2 Doors 0.49 20 18.6 182

Window ( ) - -
window ( )

Window ( ) -
Window ( )

-M
TOTAL 946

Ext. walls 0.081 495 18.6 746

Ceiling-roof 0.040 SOO 31.0 620

Floor - - - -

Stab - - - 0

3 Doors 0.49 20 18.6 182

Window (N) 0.58 30 17.0 296

Window (f) 0.58 15 56.0 487

Window ( ) - - - -

Window ( ) ----

Turn 2331

1.1 360 396 1650 3457 4494

1.1 280 308 0 1254 1630

1.1 560 616 0 2947 3831

101,LC00 LING LOAD = 4494 + 1630 + 3831 = 9*955 Btu/hr



PROBIEM ND. 3:

Your teacher will provide a building
plan. Estimate cooling Loads for
your location and compare energy-
saving practices. Folk*, procedures
given in manual beginning on page 25.
Use Wbrksheet C provided.

Solution:

1. Determine cooling load due to
heat gain through walls, floors,
roofs, and ceilings.

Walls
Floor
Roof
Ceiling
Windows
Doors
Infiltration
Ventilation
Cocupancy
Latent
Total

Btu/hr
-Btu/hr

Btu/hr
-Btufar

Btu/hr
Btu/hr

Btuihr
Btu/hr
Btu/hr
Btu/hr

2. Determine R-values and U-values
for building canconents.

Walls
Ceiling
Floor
Windows
Doors

R-Value U -Value

=
3. Determine area of building

ocuccnents.

EXterior walls
Ceiling
Windows
Doors
Floor

ft
2

ft2

ft2

ft

4. Determine design temperature and
mean daily range.

Design temperature:

ti

t
o

At

Mean daily range:

°F

°F

°F

°F

5. Find equivalent terveratu.re
difference (E1).

Walls
Doors
Ceilings
Floors
Windows
North
East
West
South

°F

°F

°F

°F

°F
oF

°F

°F

6. Calculate conduction sensible
cooling loads. q = UA (ErD).

Exterior walls
Ceiling
Floor
Roof
Door
Windows

Total

Btu/hr
Btu/hr
Btu/hr
Btu/hr
Btu/hr
Btu/hr
Btu/hr

7. Calculate oocupancy loads.

Btu/hr

8. Calculate infiltration Loads.

btu/hr

9. Calculate total sensible load.

Btu/hr

10. Calculate total cooling load.

Btu/hr

33



U. Estivate seasonal cooling load.

q x Dc x 24

ciao at

Evaluate design cooling load

Btuihr

Estimate equivalent full- -load
hours for building location

Btu/hr

Seasonal cooling load

Btu/seascn

12. Estimate quantity of energy
needed per season.

Seasonal
cooling load
3413 Btu/134h

34

kwh/seascn

13. Carcare energy saving practices.

Find difference in seasonal
cooling load without energy
efficient practices and with
certain energy efficient
practices.

- Estivate
load without Btu/seascn

- Estivate load
with Btu/seasen
Ccurare energy
required
- without kwh/seasan
- with 13,6/seasan



meow C. CD xiNG DMZ

form for Problem 'b. 3 in Workbook

overall Heat Transmission Coefficients (U)
Exterior Hells Dtu/br-W-6F
Ceiling-Roof 0:1 8tu/br-ft2-°F
Floors Htu/br-frillir
Slabs -rtu/hr-ft2
windows Eltu/br-ft2F
Doors Stw/hr-ft2-°F

Desisu Temperatures
Inside-Temperature
Outside Temperature
Mean Deily Range

Heat COndUction Cross Infiltration Occupancy Total Total
Transmission Sensible Exposed Sensible Cooling Sensible Cooling

Huilding Coefficient Cooling Load tration Well Cooling Load Load Cooling Load Load
Room Component (U) Area ETD (Btu/ha) Factor Area (Btuibr) (BtuAr) (Stu/br)

Ext. walls
Ceiling-roof
Floor
Slab

1 Doors
Window (N)
Window (W)
window ( )

Window ( )

TC/TAL

Ekt. walls
Ceiling-roof
Floor
Slab

2 Doors
window ( )

Window ( )

Window ( )

Window ( )

T:PTAL

Ext. walls
Ceiling-roof
Floor
Slab

3 Doors
window (N)
Window (E)
Window (
Window (

T:PTAL



F. Determining Cost

(W. pRormiNG FOR
Pages 45-49)

Benefits of Using Energy- Saving Practices

ENEMY EFFICIENCY IN HCMES AND SMALL BWIDINGS, Part 11140,

SIUDENr STUDY GUIDE OR TEST:

Circle the letter (s) that represent the

otherwise.

1. The benefit/cost ratio should be:

a. 0.
b. More than 1.
c. Less than 1.

2. The benefit /cost ratio does what as
expected life increases?

a. Increases.
b. Decreases.

correct answer(s), unless instructed

3. The benefit/cost ratio does what
as interest rates increase?

a. Increases.
b. Decreases.

4. The "payback period" and "time to

recoup investment" are considered
to be:

a. The same.

b. Different.

PROBLEM NO. 1: Calculating the
Benefit/Cost Ratio

If you estimate a net annual savings
of $500 and the first cost of retro-
fitting is $1,000, find the benefit
cost ratio. Assume a 15 year life
at an annual increase in cost of 10%.

36

PROBLEM NO. 2: Calculating the
Payback Period

From the previous example, calculate
the payback period.

4
,to



PRCBIEM NO. 3: Calculating the Time
to Recoup Investment

Fran PROEM NO. 1, calculate the
time to recoup investment. See
Table XXI.
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Part Three:

SEIECISIG AND INMLIONG ENEMY EFFICIENT 14A1ERIAIS AND EQUIPMENT

I. Determining Mich Measures Are the Most Efficient and Economical

A. What Site to Choose

(Ref. PRCAUDING FOR ENIMGY EFFICIENCY IN HOMES AND SMALL HUIEDINGS* Part Three,
Pages 11-14)

=OW S1UDY GUIDE OR TEST:

Circle the letter(s) that represent the correct answer(s), unless instructed
otherwise.

1. Factors influencing site location
for energy efficiency include:

a. Sunshine.
b. Wind.
c. Rain.
d. Temperature.
e. Hisnidity.

f. All of the above.

4. In Figure 1* pages 42 and 43,
indicate the climatic zone
recast:ended for each building
orientation for energy efficiency.

a. tool.
b. Temperate.
c. Hot-humid.
d. Hot-arid.

2. Climate is a major factor in 1

energy requirements for buildings. 2
3

a. True. 4
b. False.

-6

3. Match the following climatic zones
in the U.S.:

a. Cool.
b. Temperate.
c. Hot-arid.
d. Hot-humid.

1. Southeast.
2. North Central.
3. Middle.
4. Southwest.

5. Match the following advantages as
to site lcoaticn.

a. Sunshine.
b. Shade.
c. Prevailing winds.

1. Cold.
2. Hot.

3. humid.

A
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6. Places to get help and advice an
energy saving techngues are:

a. Energy Extension Off ice.

b. Cooperative Extension Service.
c. Colleges of Engineering and

technology.
d. Private architects.
e. Utility companies.
f. All of the above.

OCERCISE:

Select a desirable site for contructing
a building and explain the reasons
why.

B. Inhat Design to Use

(Ref. PROVIDING FOR EUERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 14-23)

SIUDENI' STUDY GUIDE OR TEST:

Circle the letter(s) that represent the

otherwise.

1. An energy efficient ha ne or

building is one that is designed
to provide space and comfort to
its occupants at reasonable cost
and without harmful effects on the

environment.

a. True.
b. False.

2. The shape of a building has no
influence on the energy
requirements.

a. True.
b. False.

3. *Lich three factors influence the
shape of a building with regard to
energy use?

a. Volume to surface ratio.
b. Solar exposure.
c. Potential for insulation.
d. Size of family.

40

correct answer(s), unless instructed

4. In Figure 2, page 44, match the
description of the foundations to
the illustrations as numbered:

a. Isolated piers.
b. Continuous footing.
c. Slab.

1
23

5. Flat roofs may be used for:

a. Retaining rain water and/Or
snag for insulation.

b. Shedding snow in winter.
c. Attic storage.

6. Pitched roofs provide for attics
which need no insulation.

a. True.
b. False.



7. Roof overhang should provide for:

a. Window shading in summer.
b. Window shading in winter.
c. Shedding snow.

8. Walls should be designed to:

a. Reduce heat transfer.
b. Provide a vapor barrier.
c. Protect the interior fran the

weather.
d. All of the above.

9. Heat transfer through windows is:

a. Less than through walls.
b. Greater than through walls.

10. Match the following recommendations
for window size and locations:

a. large.
b. anal.
c. Medium.
d. None.

East.

West.

N orth.
South.

11. When practical, doors Should be
placed on the:

a. South.
b. East.
c. North.

12. The comfort range in temperature
when designing buildings is:

a. 40°F-90°F.
b. 60°F-85°F.
c. 80°F-90°F.

13. Humidity affects energy require-
ments for comfort. More heat is
required when the air is:

a. Hot and buil.
b. Cool and humid.

c. Cool and dry.

14. Space design for energy
efficiency requires:

a. Smaller heated and cooled
areas.

b. larger heated and cooled
areas.

c. Space is not important.

15. Building design for energy
efficiency is:

a. Relatively important.
b. Very important.
c. Not important.

16. Initial cost of energy efficient
structures and compared to
conventional design is:

a. Much higher.
b. Very little higher.
c. About the same.

EXERCISE:

Draw a sketch of an energy efficient
building and point out reasons.
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FIGURE 1. (Continued fran preceding page)
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C. Mat Construction Materials to Use

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Page 24)

SaUDENT S1UDY GUIDE OR TEST:

Circle the letter(s) that represent the correct

otherwise.

1. Building materials should have
the following characteristics:

a. Weather protecticn.
b. Insulating.
c. Durable.
d. Available.
e. Economical.
f. All of the above.

2. Fiberglass insulation qualify is:

a. Poor.
b. EXoellent.
c. Average.

answer(s), unless instructed

3. Brick and masonry insulation
qualities are:

a. Poor.
b. Excellent.
c. Average.

4. Window glass insulation
qualities are:

a. Poor.
b. Excellent.
c. Average.

5. most insulation is:

a. Simple to install.
b. Difficult to install.
c. Neither.

EXERCISE:

Visit your local building supplier and
report cost and availability of eime
building materials.
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D. Mat Type and Hog Much Insulation to Use

(Ref. PRUVEDIW FOR ENEFGY EFFICIENCY IN MINES AND SMALL BUIIDINZS, Part Three,
Pages 24-34)

Circle the letter (s) that represent the correct answer(s), unless instructed
otherwise.

1. The purpose of insulation is to: 7. Forms of insulation are:

a4 increase heat transfer.
b. Reduce heat transfer.
c. Improve appearance.

2. Energy moves fran:

a. A high to a low temperature.
b. Top to bottom.
C. A low to a high temperature.

3. Insulation quality is usually
based cn the amount of:

a. Glass.

b. Vapor barrier.

c. Air space within the insulaticn.

4. Rwalue is:

a. The resistance to air flow.
b. The rate of heat transfer.
c. The resistance to energy flow.

5. Types of insulation are as follows:

a. Fiberglass.
b. Rock wool.
c. Cellulose.
d. Polyurethane.
e. All of the above.

a. Blankets.
b. Batts.
c. Loose-fill.
d. Masonry.
e. All of the above.

8. Blown-in insulation comes in:

a. Batts.
b. Plastic sheets.
c. loose -granules or cellulose.

9. Fiberglass comes in:

a. Rolls.
b. Batts.

c. Both.

10. Rock wool is made fran:

a. Rocks.
b. Wool.
c. Cellulose.

11. The R-value of insulation
sheathing per inch thickness is

a. 10.
b. 6.

c. 2.

6. Characteristics of insulation to 12. Cellulose fiber:
Look for are:

a. Is fire resistant.

a. Fire resistance. b. Must be treated for fire
b. R-value. resistance.
c. Foam. c. Cares in batts.

d. All of the above.
13. Polystyrene has an R-value per

inch thickness of:

a. 4 to 5.
b. 5 to 10.
c. 2 to 3.
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14. Blue polystyrene has a higher

R -value than white.

a. True.
b. False.

15. Polystyrene must:

a. Never be covered with other
material.

b. Always be covered with other
material.

c. Have brick siding.

16. Urea-formaldehyde is:

a. Blankets.
b. Blown in.

c. Sheets.

17. Fran Figure 3, page 44, indicate
Wilvalues recaumsided far your
area:

a. Ceilings.
b. Walls.

c. Floors.

18. 'No methods providing more
insulation in walls are:

a. Use 6 inch studs.
I% Use 4 inch studs and add sheet

insulation to outside.
c. Use 4 inch studs and add

baown-in insulation.

OCEFCISE:

Visit your local supplier and report an
cost and availability of insulation.
List the following:

Type of insulation.
Wilvalue.

Certificate of fire resistance.

Cost.
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E. What Type of Vapor Barrier to Use

(Ref. PROVIDIM FOR EW-RGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 34-35)

STUDENT STUDY GUIDE OR TEST:

Circle the letter (s) that represent the correct answer(s), unless instructed
otherwise.

1. Three types of vapor barriers are:

a. Polyethylene film.
b. Aluminum foil.
c. Paints.
d. None of the above.

2. Polyethylene film is available
in thicknesses of:

a. 2-6 mils.
b. 3 1/2 to 4 inches.

3. Paints are used as a vapor barrier:

a. In cad buildings.
b. In hallways.
c. In new construction.

IMEECISE:

Visit your local supplier and report
on type and availability of vapor
barriers.
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F. What Type and How Much Weatherstripping and Caulking to Use

1110
(Ref. PROVIDING FOR ENERGY EFFICIENCY MN HOMES AND SMALL BUILDINGS, Part Three,
Pages 35-40)

SIUDEN1' STUDY GUIDE OR TEST:

Circle letter(s) that represent the correct answer(s), unless instructed
otherwise.

1. Three advantages of caulking and
weatherstripping are to:

a. Increase the U-value of wall:.
b. Reduce the air exchange.
c. Keep out insects.
d. Reduce energy use.
e. All of the above.

2. Weatherstripping is used on:

a. Doors and windows that open and
close.

b. Cracks around window frames.
c. Soffit vents.

3. Types of weatherstripping are

a. Pressure sensitive foam.
b. Metal spring.
c. Felt.
d. Flexible plastic.
e. All of the above.

4. Weatherstripping and caulking are:

a. Easy to install.
b. Difficult to install.

5. All caulking is the same.

a. True.
b. False.

6. Types of caulking most desirable
are:

a. Latex base.

b. Butyl hose.
c. Neoprene rubber.
d. All of the above.

7. Weatherstripping and caulking
should be done:

a. As a last resort.
b. Frequently.

EXERCISE:

Visit your local supplier and report
on types and availability of caulking
and weatherstripping.

r-,
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G. what Type of Windows to Use

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HAS AND SMALL BUILDINGS, Part Three,
Pages 41-46)

STUMM' STUDY GUIDE OR Issr:

Circle the letter(s) that represent the correct answer(s).
otherwise.

1. Types of windows are as follows:

a. Double hung.
b. Horizontal sliding.
c. Casement.
d. Awning.

e. All of the above.

2. Aluminum - frame windows have a

lower R-value than wooden frame
windows.

a. True.

b. False.

3. Jalousie windows are energy
efficient.

a. True.
b. False.

unless instructed

4. Window space in a building:

a. Improves energy efficiency.
b. Reduces energy efficiency.
c. Makes no difference in energy

efficiency.

5. To improve the efficiency of
windows:

a. Add storm windows.
b. Install triple glazed windows.
c. kid plastic sheeting.
d. None of the above.

6. Windows may lose energy by:

a. Excessive heat conduction.
b. Infiltration.
c. Improper shades and drapes.
d. Improving R-value.

7. Windows help prevent infiltration.

a. True.
b. False.

EXERCISE:

Visit your local supplier and report
on type and availability of windows.
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H. Mat Type of Doors to Use

110 (Ref. PRCNIDINGFCR ENERGY EFFICIENCY IN HCMES AND SMALL BUILDINGS, Part Three,
Pages 46-48)

=DENT STUDY GUIDE CR TEST:

Circle the letteris) that represent the correct answeris), unless instructed
otherwise.

1. Types of doors are as follows:

a. Ho llo-are.
b. Solid wood.
c. Steel-clad, foam-center.
d. TV.Io of the above.

2. The best insulating door is the:

a. Hollow-core.
b. Solid wood.
c. Steel-clad, foam- center.

3. The best insulating storm door is:

a. Metal and glass.
b. Mod and glass.
c. Solid metal.

DCERCISE:

Visit your local supplier and report
on type and availability of doors.
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I. Mat Type of Heating Equipment to Use

(Ref. PRCATIDING FOR ENERGY EFFICIENCY IN HCMFS AND SMALL Bunmacs, Part Three,
Pages 49-56)

STUDENT S'IUDY GUIDE OR TEST:

Circle the letter(s) that represent the correct answer(s), unless instructed
otherwise.

1. Common types of space heating
equipment are:

a. Electric resistance.
b. Gas furnace.
c. Oil furnace.
d. Heat pump.
e. All of the above.

2. Electric resistance heating
systems may be which of the
following types:

a. Steam.
b. Baseboard.

c. Heat pimp.

3. The most popular source of space
heating are the:

a. Gas and oil furnaces.
b. Heat pump.
c. Hydrakics.

4. The heat pimp when heating works
like a refrigerator in reverse.

a. True.
b. False.

S. Heat pumps take heat from the air
when temperatures are as low as:

a. 15°F.
b. 10°F.
c. 0°F.

6. Electricity is less efficient
because of:

a. Low efficiency of equipment.
b. Energy loss in generation.
c. More costs.
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7. Match the following:

a. Oil.
b. Gas.

c. Coal.
d. Wood.
e. Electricity.

Limited to specific locations.
Good thermal efficiency, S0 -70%.
Most ccusonly used.

--Overall efficiency, 25-35%.
Reserves offer greatest
availability.

8. Which of the heating systems have
the greatest potential for overall
efficiency?

a. Electric.
b. Gas.
c. Oil.

d. Heat pump.

9. The total consumption of energy
varies in different parts of the
U.S.

a. True.
b. False.

10. The cost of energy varies in
different parts of the U.S. with
the different systems.

a. True.
b. False.



EXERCISE:

11110

Caviare heating and cooling cost of
residences with members of your class.

J. at Type of Air Conditioners to Use if Needed

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HUES AND SMALL BUILDINGS, Part Three,
Pages 57-61)

STUDENT STUDY GUIDE OR TEST:

Circle the letter(s) that represent the
otherwise.

1. Parts of an air conditioner are:

a. Compressor.
b. Condenser.
c. Evaporator.
d. Storage Tank.

2. Types of air conditioners are:

a. Forced air system (central) .
b. Individual roan units.
c. Heat pumps.
d. Fireplaces.

3. An evaporative cooling unit works
well in hot-humid zones.

a. True.
b. False.

correct answer (s), unless instructed

4. Attic fans can be thermostatically
controlled.

a. True.
b. False.

5. Heat pimps are most desirable in
cold climates.

a. True.
b. False.

6. When purchasing an air conditioning
unit, get the highest:

a. EER rating.
b. AVA rating.
c. Capacity possible.

7. The use of air conditioning in
the U.S. iss

a. Increasing.
b. Decreasing.

EXEICISE:

Visit your local supplier and report
on type and availability of air
conditioners. What are the EER ratings?
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K. What Type of Ventilation to Use

(Ref. PROVIDING FOR EERY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 62-66)

=DEW STUDY GUIDE OR TEST:

Circle the letter(s) that represent the correct answer(s), unless instructed
otherwise.

1. Reduced ventilaticn saves energy
in cold weather.

a. True.
b. False.

2. The primary ventilation need is:

a. Living room.
b. Attic.
c. Hall.

3. The main purpose of ventilaticn
is to:

a. Remove mcisture.

b. Increase moisture.
c. Improve heating efficiency.

4. Types of attic ventilaticn are:

a. Static ventilators.
b. Power ventilation.
c. Heat pimp.

5. Natural ventilaticn can
acccmplished by:

a. Thermal effect.
b. Wind direction.
c. Wind pressure.
d. All of the above.

6. Types of static attic ventilators
are:

a. Soffit vents.
b. Ridge vents.
c. Electric fan.

7. Power ventilators are to be used:

a. At all times.
b. %hen static systems are not

installed.

c. With cathedral ceilings.

8. Easement ventilators are used to
remove:

a. Moisture.
b. Dust.
c. Heat.

9. Static attic ventilators should
be used:

a. Summer only.

be b. winter only.
c. Summer and winter.

MCEICISE:

Visit your local supplier and report
on types and availability of attic
ventilators. What are the EER ratings
of the electric fans?
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L. What Type of Lighting to Use

1111/ (Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 67-68)

STUDENI STUDY GUIDE OR TEST:

Circle letters representing correct answers, unless instructed otherwise.

1. Lighting consumes what percent of
home energy?

a. 3%.
b. 10%.
c. 20%.

2. Which is the most energy efficient?

a. Natural lighting.
b. Electric lights.
c. Gas lighting.

3. Mich is the most energy efficient?

a. Incandescent.
b. Fluorescent.
c. High intensity.

ECEICISE:

Compare power requirements and
efficiencies of different light
bulbs.
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M. What Type of Water Heater to Use

(Ref. PRUVIDING FOR ENERGY EFFICIENCY IN HONES AND SMALL BUILDINGS, Part Tarea,
Pages 70-71)

STUDENT STUDY GUIDE OR TEST:

Circle the letters representing the

1. Water heaters are a major user of
energy.

a. True.
b. False.

2. Tanperature setting on a water
heater should be:

a. 140-160°F.
b. 120-140°F.
c. 150-160°F.

correct answers, unless instructed otherwise.

3. Solar energy is a likely
alternative to water heating.

a. True.
b. False.

EXERCISE:

Check the temperature setting on your
water heater at home and report to
the class.

N. What Type of Plumbing to Use

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 72-75)

STUDENT SIUDY GUIDE OR TEST:

Circle letters representing correct answers, unless instructed otherwise.

1. Sinich plumbing fixtures

consume the most water?

a. Laundry.

b. Toilets.
c. Lavatories.

2. Fla,/ control valves save water.

a. True.
b. False.
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3. A dripping faucet should be
ignored.

a. True.
b. False.

EXERCISE:

Visit your local plumbing fixture
supply and report on energy-saving
fixtures and appliances that are
available.



II. Installing Energy-Saving Materials

A. 1. Installing Insulaticn in the Ceiling

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BULIDINGS, Part Three,
Pages 75-83)

STUDENT SI'UDY GUIDE OR TEST:

Circle letter representing correct answer,

1. Insulation should be installed in a
new or remodeled building:

a. As each canpcnent part is
canpleted.

b. After all framing is done and
electrical, plumbing, heating
and cooling are roughed in.

c. After the building is completed.

2. The purpose of insulation is to:

a. Keep out moisture.
b. Strengthen the structure

against wind and snow load.
c. Improve the thermal efficiency.

3. Insulation should be placed in the
following ceilings:

a. All ceilings.
b. Only ceilings exposed to

unheated attics or directly
covered by roofs.

c. Only ceilings directly covered
by roofs.

4. For buildings which have no attic
and insulation is installed next
to the roof:

a. Air space is required between
insulation and roof.

b. Air space is not required.
c. Air space is required between

insulation and ceiling.

unless instructed otherwise.

5. !that types of insulation may be

used in the ceiling?

a. Flexible insulation.
b. Loose-fill insulation.
c. Rigid insulation.
d. Reflective insulation.
e. All of the above.

6. If the insulation has a vapor
barrier, the vapor barrier should
be placed:

a. Next to the heated side.
b. Next to the exposed (cold)

side.

c. Doesn't matter.

7. Vapor barriers should:

a. Have holes punched for air
circulation.

b. Have no holes or torn places.

8. Blanket insulation comes in rolls
up to 3 1/2 inches thick and 16
or 24 inches wide.

a. True.

b. False.

9. Batt insulation comes in sections
up to 6 inches thick and 16 to 24
inches wide.

a. True.
b. Liaise.
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10. Blanket insulation with a paper

or vapor farrier (non -foil)
backing may be stapled:

a. 'lb the outside of the joists.
b. To the inside edge of the

joists.
c. Either way.

11. If the vapor-barrier backing is a

reflective foil:

a. The backing must be stapled to
the inside edge of the joists
and an air space provided.

b. The backing must be stapled to
the outside edge of the joist.

12. When installing a blanket or
batt insulation:

a. Leave spaces between joists
for expansion.

b. Pack insulation in tightly.
c. Place insulation loosely,

leaving no spaces between
joists or around receptacles
and pipes.

13. When adding flexible insulation
to the ceiling:

a. Lay all blankets or batts
parallel to joist.

b. Lay insulation parallel to
joists until space is filled,
then lay extra at right
angles to joist.

c. Lay all insulation at right
angles to joists.

14. When installing flexible
insulation:

a. Wear short sleeve and loose
fitting clothes.

b. Wear a chemical respirator.
c. Wear safety goggles, dust

mask, and clothes that fit
tight around the neck and
wrists.
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15. When installing flexible cc
loose-fill insulation in the
attic:

a. Be sure and pack insulation
against the cornices to prevent
air from entering the attic
through the soffit vents.

b. Avoid restricting attic
ventilation through the soffit
vents.

16. Recessed light fixtures rust be
protected against contact with
insulation.

a. True.
b. False.

17. When using loose-fill insulation,
vapor barriers are not required.

a. True.
b. False.

18. Loose-fill insulation may be
installed by:

a. Pouring.
b. Blowing.
c. Either.

19. Rigid insulation is used:

a. Where the roof and ceiling
structure is one such as
cathedral ceilings.

b. Between stories.

20. A combination of rigid and
flexible insulation may be used
in sloped ceilings framed with
rafters.

a. True.
b. False.



21. To be effective, reflective
insulation must have an air

space between the reflective
surface and any other surface
next to it.

a. True.
b. False.

22. In Figure 4, page 60, indicate

type and location of insulation
to be installed in the ceiling.

EXERC/SE: Installing Insulation in
the Ceiling

Your teacher will ide different
types of insu atian,a section of a
ceiling, tools and safety equipment.

Install a section of insulation as
directed. Follow procedures given
in the manual.

t.
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A. 2. Installing Insulation in the Floor

(Ref. PROJIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 83-85)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer,

1. Insulation should be installed in
floors:

a. Exposed to unheated areas only.
b. Wherever they are found.
c. Only if they are made of

hardwood.

2. What types of insulation are
generally used in floors?

a. Flexible.
b. Rigid.
c. Reflective.
d. All of the above.

3. Flexible insulation is easier to
install in floors:

a. Before the subfloor is laid.
b. After the house is finished.

4. Flexible insulation with vapor
barrier backing has:

a. The vapor barrier installed
toward the ground.

b. The vapor barrier installed
next to the heated side.

unless instructed otherwise.

5. Flexible insulation is supported
under finished floors by:

a. Heavy gage (stiff) wire.
b. Wire mesh.
c. Either of the above.

6. Loose-fill insulation is not
generally used in floors.

a. True.
b. False.

7. Rigid insulation may be used in
the following types of floors:

a. Existing slab floors.
b. Wood floors.
c. New slab floors.
d. All of the above.

8. Rigid insulation is placed under
the vapor barrier under concrete
slab floors.

a. True.
b. False.

9. In Figure 4, page 60, indicate
type and location of insulation
to be installed in the floor.

EXERCISE: Installing Insulation in

the Floor

Your teacher will provide different
types of insulation, a section of
flooring, tools and safety equipment.

Install a section of insulation as
directod. Follow procedures given
in the vanual.

61



A. 3. Installing Insulation in the Walls

(Ref. PROVIDING FOR ELY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 86-89)

=ZEIT STUDY GUIDE OR TEST:

Circle letter representing correct answer,

1. Insulation should be placed in the
following walls:

a. All walls.
b. Only walls exposed to unheated

areas.
c. Only brick walls.

2. What types of insulation may be
used in walls?

a. Flexible.
b. Loose-fill.
c. Rigid.
d. Reflective.
e. Foam.
f. All of the above.

3. If the insulation has a vapor
barrier, the vapor barrier should
be placed:

a. Next to the exposed (cold) side.
b. Next to the heated side.
c. Doesn't matter.

4. Vapor barrier should:

a. Have no holes or torn places.
b. Have holes punched for air

circulation.

5. Blanket insulation with a paper
vapor barrier (non-foil) backing
may be stapled:

a. TO the outside of the stud.
b. TO the inside of the stud.
c. Either way.
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unless instructed otherwise.

6. If the vapor barrier backing is a
reflective foil:

a. The backing must be stapled to
the inside edge of the studs
and an air space provided.

b. The backing must be stapled to
the outside edge of the studs.

7. When installing blanket or batt
insulation:

a. Leave spaces between joists for
expansion.

b. Pack insulation tightly around
receptacles and pipes.

c. Place insulation loosely,
leaving no space between
joists or around receptacles
and pipes.

8. Wood is just as good an insulator
as fiberglass.

a. True.
b. False.

9. Safety equipment to be worn when
installing flexible insulation in
walls include:

a. Short sleeve and loose fitting
clothes.

b. Chemical respirator.
c. Safety goggles, dust mask and

clothes that fit tightly around
neck and wrists.



10. When installing loose -fill
insulation in walls in old

buildings:

a. Fill to fire stop from top.
b. Fill to fire stop from bottom.
c. Check for fire stop and fill

both sides.

11. When using rigid insulation on
walls:

a. No other insulation is needed.
b. It is usually used in conjunction

with other type insulation.

12. When using rigid insulation:

a. Corner bracing is usually
necessary.

b. Corner bracing is not
necessary.

13. Rigid insulation is available in
the following types:

a. Accordion.
b. Reflective one side.
c. Reflective both sides.
d. All of the above.

14. Urethane foams are sprayed on
the 36b.

a. True.
b. False.

15. In Figure 4, page 60, indicate
type and location of insulation
to be installed in the walls.

EXERCISE: Installing Insulation in
the Walls

Your teacher will provide different
types of insulation, a section of
wall, tools and safety equipment.

Install a section of insulation as
directed. Follow procedures in the

manual.

63



A. 4. Installing Insulation in the Basement and Crawl Space

(Ref. PROVIDING FOR ENERGY EFFICIENCY ]N HOMES AND SNALLBUIWINGS, Part Three,
Pages 89-90)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer

1. Insulation should be placed in the
crawl space walls:

a. If the floor is insulated.
b. To prevent rats and mice from

entering.
c. If the floor is not insulated.

2. What types of insulation should
be used in the crawl space?

a. Flexible.

b. Loose-fill.
c. Rigid.
d. Reflective.

3. Place the vapor barrier:

a. On the side next to the
foundation wall.

b. Cn the ground surface of
crawl space.

4. When insulating the crawl space,
,never insulate the band joist.

a. True.
b. False.

5. If heating and cooling ducts are
in the basement, it is not Necessary
to insulate the basement walls.

a. True.
b. False.

unless instructed otherwise.

6. On masonry walls, flexible
insulation:

a. May be attached to furring
strips on the foundation

b. May be used to fill cores of
concrete blocks.

c. May be stapled to concrete block.

7. Loose-fill insulation is used only
to pour into cores of concrete
blocks.

a. True.
b. False.

8. Rigid insulation may be glued to
masonry walls.

a. True.
b. False.

9. In Figure 4, page 60, indicate type
and location of insulation to be
installed in the crawl space and
basement.



EKERCISE: Installing Insulation in
the Basemert and Crawl Space

Your teacher will provide different
types of insulation, a section of
basement wall or crawl space, tools
and safety equipment.

Install a section of insulation as
directed. Follow procedures in the
manual.

B. Installing Vapor Barriers

(Ref. PRCVIDILG FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 91-92)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. The purpose of the vapor harrier is
to:

a. Prevent water vapor fram Cal-
densimg an the warm side.

b. Keep insulation dry.
c. Keep structure dry.
d. All of the above.

2. In Figures 5, page 66, indicate
the location of vapor barriers
(consider the buildings are in
a cold climate).

3. Vapor barriers also help reduce
air infiltraticn.

a. True.
b. False.

4. Vapor barriers should have sane
scatter holes for ventilaticn.

a. True.
b. False.

5. Aluminum paint may be applied to
old ceilings to provide a vapor
barrier.

a. True.
b. False.

6. Zino vapor barriers are better than

ate.

a. True.
b. False.

7. Types of vapor barriers are as
follows:

a. Polyethylene film.

b. Aluminun foil.
c. Waterproof paints and other

finishes.
d. All of the above.

8. Sane insulation is available with
vapor barrier attached.

a. True.
b. False.
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EXERCISE: Installing Vapor Barriers

Your teacher will provide vapor
barrier material, a wall section,
tools and safety equipment.

Install a section of vapor barrier as
directed. Follow procedures in the
manual.

C. Installing Weatherstripping and Caulking

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 93-97)

SIUDERF STUDY GUIDE OR TEST:

Circle letter representing correct answer,

1. The purpose of weatherstripping
and caulking is to reduce

2. Weatherstripping is used
primar
and

ily on

3. Adjustable thresholds are available
to reduce infiltration under doors.

a. True.
b. False.

4. Weatherstripping procedures vary
with the type of window.

a. True.
b. False.

5. Types of weatherstripping are as
follows:

a. Adhesive-backed foam.
b. Felt strips.
c. Foam-edged wood.
d. Spring metal.
e. All of the above.

unless instructed otherwise.

6. Caulking is used to stop cracks
in outside walls whenever they
occur.

a. True.
b. False.

7. Weatherstripping may be:

a. Self-adhesive.

b. Tacked on.
c. Either.

8. Caulking gun should be held at:

a. 20 degree angle.
b. 45 degree angle.
c. 90 degree angle.

9. Move caulking gun away from the
direction in which it pointed.

a. True.
b. False.

10. In figure 6, page 66, indicate
the points where caulking may be
needed.
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EXERCISE: Installing Weatherstripping
and Caulking

Your teacher will provide weather
stripping and caulking, a section of
wall, tools and safety equipment.

Install a section of weatherstripping
and caulking as directed. Follow
procedures in manual.

D. Installing Storm Windows and Doors

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOES AND 24AILEMIDINGS, Part Three,
Pages 97-102)

STUDENT' STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. Window glass is a poor insulator.

a. True.
b. False.

2. Types of storm windows are as
follows:

a. Glass with wooden frames.
b. Glass with aluminum frames.
c. Rigid plastic.
d. Flexible plastic.
e. All of the above.

3. Glass with aluminum frames is the
most durable.

a. True.

b. False.

4. Glass with aluminum frames may be
purchased as:

a. Solid glass.
b. Double sash.
c. Triple sash.
d. All of the above.
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5. When fitting stommiwinlows, measure:

a. One window and get storm windows
for all. windows the sane size.

b. All vindowz and fit each
individual window.

6. Double glazing combination windows
will reduce heat loss by:

a. 1/10.
b. 2/3.
c. 1/2.

7. Aluminum cathination storm windows
can be used on:

a. All types of windows.
b. Only double hung ar horizontal

sliding glass.
c. Awning type windows.

8. Flexible plastic is:

a. An inexpensive temporary

installation.
b. A permanent type installation.

t



9. Flexible plastic may be installed: 12. To install storm doors, screen
doors must be:

a. Inside.
b. Outside.
c. Either inside or outside.

a. Left in place.
b. Removed.

10. *Lich is the most energy efficient? 13. Aluminum storm doors are:

a. Wooden storm doors.
b. Aluminum storm doors.

11. A storm door is hung on:

a. The inside casing of the door
to open inward.

b. The outside casing of the door
to open outward.

a. Prehung in frames.
b. Designed for hanging the same

as wooden doors.

EXERCISE: Installing Storm Windows
and Doors

Your teacher will provide a storm
window and a storm door, tools and
safety equipment.

Install sbDurtwindows and doors as
directed. Follow procedures in the
manual.

EXERCISE:

Visit your local supplier and report
on type and availability of vapor

barriers.
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III. MNPROVING EFFICIENCY OF EQUIPMENT

(Ref. PROVIDIKU FOR ENERGY EFFICIENCY IN HOMES AND SMALL MIMING% Part Three,
Pages 103-111)

=DEW STUDY Quire OR TEST:

Circle letter representing correct answer,

1. Diergy conserving systems in
buildings include the following:

a. Heating systems.
b. Cooling systems.
c. Plating systems.
d. Appliances.

e. All of the above.

2. The efficiency of most energy
conserving systems can be improved
at nominal cost and a minimum of
effort.

a. True.

b. False.

3. Fireplaces and chimneys are
generally:

a. Very energy efficient.
b. Not energy efficient,

4. The energy efficiency of existing
fireplaces can be improved by:

a. Installing a tempered glass
screen.

b. Enlarging the size of the
fireplace.
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unless instructed otherwise.

5. The energy efficiency of new
fireplaces can be improved by:

a. Providing for outside air.
b. installing a prefabrtcated steel

circulating jacket.
c. Either or both of the above.

6. The energy efficiency of stoves
can be improved by:

a. Providing for ample outside air.
b. Providing a heat exchanger in

the stove pipe.
c. Circulating the air away from

the stove with a low speed fan.
d. All of the above.

7. The energy efficiency of forced
air systems can be improved by:

a. Purchasing a highly efficient
furnace.

b. Keeping filters clean.
c. Having furnace checked

periodically.
d. Prwiding outside air to the

burner if installed.
e. All of the above.

8. Forced hot water heating systems
are generally efficient.

qJ

a. True.
b. False.



9. The energy efficiency of heat
pumps can be improved by:

a. Purchasing highly efficient
heat pump.

b. Keeping evaporator and
condenser coils clean.

c. Both of the above.

10. The energy efficiency of cooling
systems can be improved by:

a. Purchasing poorly efficient
units.

b. Neglecting to keep units clean.
c. Placing the condenser in the

sun.
d. None of the above.

11. Ventilating systems should be
checked and cleaned each season.

a. True.
b. False.

12. The energy efficiency of plumbing
systems can be improved by:

a. Wrapping hot water pipes with
insulation.

b. Wrapping cold water pipes with
insulation.

13. Hot water heaters use a large

amount of energy in buildings.

a. True.

b. False.

14. The energy efficiency of hot
water heaters can be improved by:

a. Adding extra insulation
around than.

b. Providing for a supplemental

tank.

15. Dripping faucets are energy
efficient.

a. True.

b. False.

16. Energy can be saved by a wise
selection of appliances.

a. True.
b. False.

EXERCISE:

Your teacher will provide some energy conserving systems.

Take an inventory of the systems and evaluate the efficiency of each. Suggest
means of improving efficiency. Follow information in the manual.

SYSTEM SUGGESTED MEANS OF B4PROVIN3 EFFICIENCY

71


