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PREFACE
This Student Workbook parallels the basic marwal, PRVIDING
FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUITDINGS:

PART ONE: UNDERSTARDING AND PRACTICING ENERGY
QONSERVATION IN BUILDINGS

PART TWO: DETERMINING AMOUNT OF ENERGY LOST (R
GAINED IN A BUILDING

PART THREE: DETERMINING WHICH PRACTICES ARE MOST
EFFICIENT AND INSTALLING MATERIALS

The Teacher Guide gives answers to questions in the Student
wWorkbook and dirvections for special exercises and problems
related to the subject. It is suggested that the teacher use
this quide in preparing lesson plans and teaching the course.
An andiovisual paralleling the manuals is available from
AAVIM. Write for prices.




Part One:
UNDERSTANDING AND PRACTICING ENERGY CONSERVATION IN BULDDINGS

I. Understanding the Importance of Energy

_—

A. What is Energy?

{Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUIIDINGS, Part One,
Pages 1-25)

STUDENT STUDY GUIDE QR TEST:
. Circle letters representing correct answers, unless instructed otherwise.

1. Match the energy conversions with 4. Energy fram various sources is
B the examples given: most. useful to us when it:
a. Mechanical to electricity. a. Is stored penmanently.
— b. Chemical to light. b. Gives off heat.
__C. Light to heat. c. Can be converted fram one form
__d. Electricity to heat. to another.
__e. Light to electricity. d. Is used to produce electric
_fc Mcal tD heat. m‘
) 1. A solar collector. 5. The major form of energy loss or
. 2. An electric generator. waste is usually in the form of:
3. A solar cell.
4. An electric arner. a. Light.
5. A burning candie. b. Heat.
6. A gas stove. c. Motion.
d, Sound.
2. If you touch a warm radiatar, the
heat you feel is due to: 6. Place a 1 in front of the statements
which explain the First law of
a. Canvection. Thermodynamics and a 2 on the line
b. Radiation. in front of the statements which
c. Conduction. explain the Secord Law of
d. Absoarption. Thermodynamics.
3. A candy bar, a can of oil and a __a. Energy in new farms has the
water tower are all conditions of: same amount of energy in the
revious forms.
a. Permanent energy. __b. Energy loses same of its use-
b. Kinetic energy. fulness each time it is
c. Converted energy. canverted to another form.
d. Potential energy. c. BEnergy input is usually greater

than energy output.

d. Eneryy can neither be created
or destroyed.

e. The more energy conversions in

. T a system the lower the
efficiency.




B. What Are the Primary Known Sources of Energy?

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part One, .
Page 26)

STULENT STUDY GUIDE OR TEST:

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

GAS

CoAL @

PERCENT

1850 1925 19786




C. What Are the Major Uses of Energy?

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUIIDINGS, Part One,
Page 27)

STUDENT STUDY GUIDE QR TEST:
Circle letters representing correct answers, unless instructed otherwise,

1. Approximately what percent of the
total energy consumption is used
by each of the following sectors
of our econany?

Transportation a. __percent
Residentjal —_b. —percent
Cammercial C. __ percent
Industrial —d. __percent

2. Each individual should be concerned
with of energy.

3. Two factors which greatly influvence
the use of energy in buildings are:

a. Insulation.
b. Thermostat settings.
c. Paint.




I1. Developing a Concermn far Conserving Enerqy

A, How Long Will the Present Supply of Fossil Fnergy Last?

(Ref. PROVIDING POR ENERGY EFFICIENCY IN HCOMES AND SMALL BUILDINGS, Part One,

Pages 30~32)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1, Energy consumption in the p.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, While the U.S. has only percent
of the world's population, it
consumes __ percent of the world's
energy Supply.

3.

4,

The U.S. presently imparts about:

a. 20 percent of the fossil fuels
it uses,

b. 30 percent of the fossil fuels
it uses.

C. 40 percent of the fossil fuels
it uses.

It seems that the most abundant
fossil or mineral fuel available
in the 1.S. is:

a, Coal.

bu oj-ll

¢. Natural gas.
d. Uranium.




B. What Are the Prospects far Alternate Sources of Energy?

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part One,

Pages 33-40)

STUDENT GUIDE OR TEST:

Circle letters representing correct answers, unless instrnucted otherwise.

1. How long would proved reserves of
natural gas last at the current rate
of use?

a. Twenty years.
b. Ten years.
¢. Faur years.
d. None of these.

2. Which is presently the least
expensive fossil fuel?

a. Gasoline.

b. 0il.

c. Natural gas.
d. Coal.

3. Far the shart term, our reliance
for energy would seem to be on
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. tne major limitation to nuclear
power as a source of energy is
the limited supply of the mineral

6.

8.

10.

In which of the following areas
does the present develcpment of
solar energy best lend itself?

a. Electrical generation.
b. Space and water heating.
c. Pumping water.

d. Space cooling.

Conventional garbage possesses
about percent of the
potential heat of coal,

which of the following synthetic
fuels can be most readily mixed
with gasoline ar used alone in
avtamobile engines?

a. Rydrogen.

b. Bydrocarbons fram algae.

Cc. Methanol.

In limited locations, geothermal

energy could be an important
source of energy.

a. True.
b. False.

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

a. True.
b. False.




1. List one advantage and one disadvan-
tage for each of the following

L L

(A)
)

Solid waste:
(A)
(D)

Wind:
a)
(D)

C. What Effect May the Energy Situation Have on an Individual?

(Ref. PROVIDING ¥OR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part One,

Page 41)

STUDENT STXDY GUIDE OR TEST:

Circle letter representing carrect answer, unless instructed otherwise.

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

a. 5% per year.
b. 108 per year.
Ce mmm.
4, 20% per year.

2. What is the major reasan why the

U.S, economy is easily upset by
the energy problem?

3., The U.S. Department of Energy is
aiming far no more than a percent
incresse in energy consumption per

year,

4. List same trends in trans-
portation and housing as a result
of the increased emergy costs:




III. Understanding the Use of Energy in Bui
A

@

ldings

How is Energy Used in Buildings?

(Ref. PROVIDING FOR ENERGY EFFICTENCY IN HOMES AND SMALL BUILDINGS, Part One,
Pages 43-48)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1.

2.

By far the largest consumer of
enerdy in buildings is:

a. Lighting.

b. Water heating.

¢. Air conditioning.
d. Space heating.

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

a. Wood.

b. Gas and electricity.
c. Electricity and oil.
d. 0il and coal.

The moat efficient type of lighting
available is:

a. Incandescent.
b. Fluorescent.
c¢. High intensity discharge.
d. Natural gas.

4.

5.

A hame clothes dryer uses how mach
more energy than a clothes washer?

(Disregard energy for heating
water) .

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

How much more electricity does a
frost-free refrigerator use than

a. Twice as much.
b. Three times as mxch.
c. Four times as much.
d. Five times as much

11




B. How Does Geographic Location Affect Energy Use in Buildings?

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part (ne,
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. Wind,

d. &n‘l.

e, Soil.

Space conditioning is controlling
at a

canfortable level.

3.

Which of the following is the most
camfortable in regard to the
taperature/moisture factor?

a. Dry and cold.
b. Damp and cold.
c. Moist and hot.
d. Nme of these,

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

a. m.

b. False.

C. How Design and Construction Methods Affect Enerqgy Use

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

STUDENT STUDY GUIDE OR TEST:

Circle letter representing ccrrect answer, unless instructed otherwise.

1.

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

__a. Vegetation used for winter
wind protection can also be
used as shade in sunwer.

_b. Orientation toward the east
with af-emom shading.

__C. Locate buildings oan south or
east slope for protection
fram prevailing winds.

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

1.
2.

3.
4.

Cold zane.

Temperate zane.
Hot-hamid zone.
Hot-arid zme.




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

a, True,
b, False,

3. Insulation warks an the principle
that trapped air is a potr heat
canductor.

a. True.
b, False,

4. The primary source of alumimm foil
on the inside surface of an insu-
lating material functions as a:

a, wWind barrier.

b. Heat barrier.

c. Moisture barrier,
d. Energy barrier.

5. Buildings in sane regions may
require as mxch energy for cooling
as for heating.

a. True.
b. False.

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

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

D. General Recamendations for Energy Efficiency in Residences

{Ref, PROVIDING FOR ENERGY FFFICIENCY IN HOMES AND SMALL BUILDINGS, Part (ne,

Page 72)

EXERCISE:
Camwplete the followings

1. Name five steps for improving the
energy efficiency of your home.

2, From Table IX, list the R-values
needed in your hame for the

following:

Ceilings
Walls

Floars




IV, Care and Maintenance of Energy Efficient Buildings

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

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1.

2s

3.

5.

Good maintenance is necessary for
energy efficiency in buildings.

a. True.
b. Faise.
Things to check in the fall are:

a. insulaticn.

b. Weatherstripping.
¢. Furnace filters.
d. All of the above.

wWindow air conditioning units
should be:
a. Operated intermittently.

b. Qutside covered with a
weatherproof covering.

Hot water tanks should be:

a. Emptied.
b. Partially drained.
C. Painted.

Leaky faucets should be ignored.

a. True.
b. Flase.

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

a. True.
b. False.

7.

8.

9.

10.

11.

In the spring and surnmer,
should bes

attics

a. Well ventilated.
b. Heated.
¢. Cooled.

In the spring and sumer,
windows should bes

a. Exposed to the sun.
b' Slmd.
¢. Closed.

Leave pilot light an furnaces:

a. Year round.
b. During heating season.
c. During suarer.

Dryer vents should be cleaned
each Season.

a. True.
b. False.

The energy efficiency of public
buildings can be improved by:

a. Cooperative groups.

b, Goad commmnication systems.

¢. Training programs.

d. BAssigmment of respansibilities.
e. All of the above.




——

12. An inspection and maintenance 15. Recards of cost benefits ares
schedule iss
a. Not important.
a. Not important, b. Impcrtant.,
b, Important. ¢. Submitted to the government,
13, Inspectian and maintenance are 16. Energy conservation iss
best dane by
a. The govermment's job.
a, Interested persons. b. Everybody's job.
b. Skilled persms. c. The respansibility of the
c. Anyone. manufacturer.

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.

EXERCISE:

Your teacher will provide hames and buildings for evaluation.

Make an inspection of the campanents that contribute to the use of energy and
make recammendations for improvement. Follow suggestions in the manual.

Building Camponent Suggestions for Improvement




V. Developing Energy Saving Habits

(Ref, PROVIDING FOR ENERGY EFFICTENCY IN HOMES AND SMALL BUTLDINGS, Part One,

Pages 78-86)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless otherwise instricted.

1. With regard to energy, the nation
mast:

a., Conserve energy.

b. Develcp altemate sources of
energy.

C. Slow down the acceleration in
new demands for energy.

d. All of the above,

2, The chief concern of the individual
ig:

a, Developing altemate sources
of energy.

b, Conserving energy.

¢. Repair and maintenance.

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

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

4, To conserve energy in summer, set
thermogtat at:

ae 78°Fo
b, 72°F.
C. 68°F,

5, Keep window drapes exposed to sun
during winter:

a. Drawn at night, open during the

day.

b. Open during the night, drawn
during the day.

c. Open all the time.

6. Window drapes exposed to sun
during summer are:

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

7. To canserve energy:

a. Operate furnace at full capacity
at all times,

b. Heat 1/2 the building at a time,

¢. Heat anly roams 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 POSSiblEo




10.

11.

14,

15.

16.

Attic ventilators are used to:

a. Supplement the air conditioning.

b. Reduce the tamperature in the
attic.

¢. Provide for higher temperatures.

Air canditioner vents should be
adjusted:

a. Upward.
b. Dowward.

The heating system is aided by
lighting.

a. True.
b. False.

Kitchen and bathroom vent fans
should be operated:

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

Air conditiorers should be
operated:

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

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

a. 40%.
b. 10%.
¢. 60%.

The most efficient lighting is:

a. Incandescent.

b. Fluorescent.
c. Sare.

Ways to save lighting energy are
to:

Use dimmer switches.
Use lower watt mlbs,
Tum lights off when not in

a.
b,
Ce

use.
d. 2All of the above.

17.

18.

19.

20.

2l.

22.

23.

24.

Incandescent lights should be
turned off:

a. Each time you leave the roam.
b. If you are going to be gme
far at least 15 minutes.

Fluorescent lights should be
turned off:

a. Each time you leave the room.
b. If you are going to be gmne
for at least 15 minutes.

Refrigerator doars should be
opened:

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

Place hot dishes in the
refrigerator:

a. Inmediately.

b. Only after they have cooled.
¢. Gradually.

Use distwasher:

a. As often as you have dirty
dishes.

b. Only when you have a load.

¢. To wash glasses anly.

When baking:

a. Try to fill the oven,

b. Cook cne panful at a time,

¢. Leave the oven door cracked
open far ventilation.

When boiling water:

a. Leave the pot open.,
b. Keep a 1lid on the pot.
¢. Use a baking dish.

when cooking frozen foods:

a. Allow them to thaw or partially
thaw before cocking,

b. Cock them immediately after
removing fram the freezer.

¢. Keep then in the ariginal
container.

17




25,

26.

27.

28.

29.

30.

3l.

18

Microwave ovens are:

a. Goad for frying foods.
b. Mare efficient than infrared

ovens,
¢. Low in proteins.

Aluninum pots are the most
efficient,

a. True.
b. False.

Aluminum foil is recammended to
line:

a. The oven,
b. The reflector pans under
electric barners.

When washing clothes:

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

Dry clothes:

a. as rapidly as possible.

b. Only until dry.

c. Past the drying cycle to
reduce wrinkles,

Energy can be saved:

a. At home,

b. In public buildings.

¢c. In office haildings.

d. In hospitals and schools.
e. All of the above.

whose responsibility is it to
save energy at school?

a. The teachers.

b. The students.

c. The building superintendent.
d. All of the above.

32,

33.

4.

35.

37.

The sane rules for conserving
energy in the hane generally
apply to other buildings.

a, True,
b. False.

Energy surveys are:

a. Important.
b. A wvaste of time.
¢. Expensive,

The best procedure for energy
saving in buildings is tos

a. Assign responsibilities,

b. Iet everyone decide what to do.

¢, Turn the lights out when not
in use,

The design and maintenance of
public buildings are:

. A planned use of buildings can

contribtte to energy efficiency.

a. True.
b. False,

When providing food service in
buildings:

a. It is best to cater foods.

b. Efficiency measures are similar
to those for the hame.

c. Cook anly one meal per day.




EXERCISE: Developing Energy Saving Habits

Have students take a personal inwentory of their energy saving habits and
activities. Check the techniques mracticed at hame, at school and in other
pablic uildings.

See lists in the manual.

Energy Saving Personal
Practices Participation
Yes Mo
1. Clean heating 19, Don't stay in
systems. shower too long.

2. Adjust thermostats, 20. wash only full

——— —
— ——r—

3. Use electric blanket. load of dishes

4. Close and open in dislwasher. e
drapes as needed. — 21. Bake as many

5. Use fireplaces items as possible
sparingly. . in one oven at a

6. Keep heating amd time, —
cooling vents clear. — 22, Cook thawed or

7. Use a ceiling fan partially thawed
instead of air food. -
coditioning on 23. Use a microwave
ool nights. - oven, -

8. Adjust air con~- 24, Use copper or
ditioner vents stainless steel
upward, — cooking utensils. _

9. Adjust heating 25. Use a pressure
vents dowrward. - cooker when

10. Avoid unnecessary possible. .
lighting. o 26. Turn off oven 5

11. Open windows amd minutes ahead of
docrs sparingly. —_— time. -

12, Use kitchen and 27. Wash f£ull loads
bathroom vents of clothes. _
only when needed. o 28. Wash clothes in

13. Use fluorescent cold water. .
lights when 29. Never overdry
possible. - clothes, .

14, Use dimmer switches 30. Keep the lint
when available. . filter clean on

15. Never stand and dryers. _
hold refrigerator 31. when away fram
doar open. — hame, I am conscious

16. Keep refrigerator of energy saving
defrosted. I just as much as when

17. Keep dishes I am at hame. L
coveral in 32, Participate in
refrigerator. o energy efficiency

18, Never put hot activities. _
dishes in
refrigerator.

J,L
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Energy Saving Personal

Practices Participation
Yes No

33, Read and try to 38. See that thermo-
keep up with energy stats ara turned
saving techniques. L down or up when

34, Try to encourage not in use in
others to became accordance vWith the
energy conscious. . bailding plan.

35, Make energy suwveys. _ 0 _ 39, Seek to learn the

36, Present them to energy efficiency
persons in plan for the
anthority. bilding you are in

37. See that lights are
turned off when not
in use in acoordance
with the uilding
plan,

and adhere to it.

L




Part Two:
DETERMINING AMXNT (F ENERGY LOST OR GAINFD AND CALCULATING QOST BENEFITS

. Determining Amount of Energy Lost or Gained in a Building

A, Terms Used to Measure Energy in Buildings

{Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Two,
Pages 11-16)

STUDENT STUDY GUIDE OR TEST:

1. Match terms to definitions: 3. Match tems to definitions:

a. Btu. a. Infiltration.

b. Btu/hr. b. Ventilation.

¢. Heat flow by corduction. c. Fenestratim.

d. Heat flow by infiltration. d. Kilowatt-hour.

e. Heat flow by radiation. e. Inside design temperature.

f. Outside design temperature.

1. _ Rate of heat flow. g. Heating degree day.

2, _ Heat flow by solar energy. h. Cooling degree day.

3. _Unit of heat. i. Discanfort index.

4. __Haat flow through solids. j. Relative humidity.

5. __Heat loss through air exchange. k. Camfort zone.

2. Match terms to definitions: 1. _Introduction of outside air
2. OSSTd+02']‘dp+175

a. Themal conductivity {k-value). 3. _Amount of moisture in the air

b. Thermal conductance {(C-value). T as campared to its capacity.

c. Coefficient of heat transfer 4. _ Average extreme temperature

(Uvalue) . in a locality.
d. Themal resistance (R-value). 5. _ Average outside degree below
65°F,

1. _ Heat transferred through a 6. _ 3,413 Btu.
material 1 sq. £t., any 7. Bet:uem 72°F and 80°F and 20%
thickness. T and 60% RH.

2. __Heat transferred through a 8, _ Windows.
material 1 sq. ft., 1 ft. 9. _ Average cutside degree above
thick. T 75°F,

3. PResistance to heat flow. 10. _ Winter, 72°F; Samer, 78°F.

4. ~ Heat transferred through a 11, Movement of air in and out

“wall section.

“of a building.

L
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B. Understanding Heat Losses and Gains in Buildings

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Two,

Pages 17-23)

STUDENT STUDY GUIDE CR TEST:
1. Match the farmulas:

a. Heat flow by conduction

through a solid (qo).
b. Heat flow by conductance
thraugh a wall (qc).

¢. Thermal resistivity (r).
_Ca (tz'tl)
kA

_:f"' (tZ-tl)
1

K

—

2. The farmula for heat flow by
canduction (qo) through a
camposite wall is:

-
a. Re (tz tl)
b. R + Ry
3. The farmula for heat flow by
conduction (qo) using coefficient
of heat transfer (U-value) is:

a. A (tl-tz)

b.Rl+R2

4,

Example: Given an 8 x 10-ft wall
canposed of wood siding, sheathing,
gypeum board and no insulation,
Find the heat loss by canduction

(x).

Qutside temperature (t.) 20°F.
Inside temperature (tj) 68°F.

Use R-values given on page in
manual.

a = VA (t)
®=
Example: Given a 20 x 25-ft room

with extericr doars or windows on
one side, heat loss by infiltration
(gi). Outside temperature (t?) =
20°F. Inside temperature (t;} =
68°F. Find heat loss by infiltra-
tion. See Table VI, page 43, 1n
manual.

qi = (.018) QL) ¢ t;)
qi =

Heat losses and gains are also
affected by:

a. Ventilation.
b. Radiatimm.
¢. Both of the abowve.

v
‘e k2




T T T
C. BEstimating Heat Loads in Buildings
. {Ref. PROVIDING FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUIIDINGS, Part Two,

Pages 25-34)

STUDENT STUDY GUIDE OR TEST:

PROBIEM NO. 1: PROBLEM NO. 3:

1. Estimate the heat logs fran the Repeat Problem No. 6 in the manual if
house in Example Problem No. 6 in the fiberglass insulation is replaced
manual if it is located in by 1 inch polystyrene in the walls
Atlanta, Georgia. and 2 inches of polystyrene in the

ceiling. Assune polys

Solution: extruded with density aE 2 2 1b/ee3d,

(a) Make changes on Worksheet A {a) T™he heat transmission coeffi-
and yecompute total Btu/hr. cients far the walls and
ceilings change to:
(b) Note: The anly difference
between this problem and Thermal resistance of
Prcblenr No. 6 is the outdoar polystyrene - 5.0/inch.
design temperature.
Walls
Outside design tamperature
= 20°F. R
Betwesn In
. Thus, the tamwperature Construction Framing Framing
difference = 65 - 20 = 45°F.
1. Outside surface 0.17 0.17
PROBLFM NO. 2: 2. Wocd siding 0.81 0.81
3. Sheathing 1.32 1.32

Repeat Example Problem No. 6 in the 4. 1" insulation 5. 00 —_

manual for an inside design S. sStuds -— 4.38

temperature of 75°F. 6. Air space 1.01 —_

7. Gypsum wallboard 0.45 0.45
Solutian: 8. Inside surface 0.68 0.68
9, 44 7.81
(a) Make changes on Worksheet B
and recampute total Btu/hr. um = 1/9.44 = 0.106 = 0.2 (.128)
Vatg = 1/7-81 Vavg * -8 (.106)
(b) Note: The anly difference = 0.128 = 0.110

between this prablem and
Prablem No. 6 in the manual is
the temperature difference:

t =75 - 14 = 61°F.
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Ceiling-Roof :

Without insulation and nan-reflective
air space, U = 0.206

R-~value far 2" insulation = 10

From Table XX
Vip ceiling = 0.07
{b) Make necessary changes on

worksheet C and recampute
total Btu/hr.




WORKSHEET A, HEAT FLOW CALCULATIONS

Problem No, 1 in Workbook

Owerall Heat Transfer Coefficients (U) Desi tures
terior . Ins t. Y3
Ceiling-Roof . F Outside temp (¢ ) 20°F
Floors  Btu/hr-ftZ='F o -
Slabs
Windows 9. ftd-eof
Doors 0. t
Transmission Surface Temp. Conduction Infiltration Infiltration
Building efficient Area Difference Losses Air Rate Lonses
Roarm Canponent {w (A) (ti-tol 9. = UA{ t) Exchange (Qil g; = .018Q. ( t)
Ext, walls 081 330 sl 1363
Ceiling-roof .04 225 sl 459
1 Floor - - - -
$lab Sow 45« - 2250%
Windows 0.58 30 sl 887
Doors 0,49 0 sl 0
10TAL ROOM LOSS )5 1.5 1800 1652
Ext, walls L08) 260 Sl 1074
Ceiling-roof .04 300 sl 612
2 Floor - - - -
$lab So* 35w - 1750%
Windows .58 0 sl 0
boors .49 20 sl S00
TOTAL ROOM LOGS ki x"g 1.0 1600 1468
Ext, walls .081 495 sl 2045
Ceiling=~roof .04 500 sl 1020
3  Floor - - - -
Slab 50% 70* - 3500%
Yindows .58 45 sl 1330
Doors .49 20 5l 500
TOTAL ROOM LOSS bk 2,0 5360 4920
#Slab Lasd = Factor fram Table I3 x Perimeter Length Total Infiltration Loss = 1652 + 1648 + 4920 = 8,040 Btu/hr
Total O:'ﬂ.l:tim iong = ‘959 + 3936 + 8395 = 11(2” m Total Heat [oss = 1?:2” + afo‘o - 25(3” m
f_, .
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WORKSHEET B. HEAT FLOW CALOULATIONS
Problem No. 2 in wWorktook
Overall Heat Transfer (wefficients (U) Design Temperatures
Exterior Insice temperature (t.) 75°F
Ceiling-Roof Combo B8 BEWhr-FTi-°F Qutside temperature () 14°F
Floors = F o
Slabe
Windows
Doors 0.
Tranamission Surface Tenp., OQonduction Infiltration Infiltration
Building Mefficient Area pifference losaes Air Rate Losses
Roan Component. w {A) (t -t} q. = UA{ t;  Exchange (Qi} q; = .Ola}i( t)
Ext. walls 081 330 51 1363
Cei ling-roof .04 225 51 459
1 Floory - - - -
Slab 50# 45 - 2250
Windowss 0.58 30 51 887
Doors 0. 49 0 51 0
TOTAL ROOM 10SS 1] 1.5 1800 1652
Ext. walls 081 260 51 1074
Ceiling-roof .04 300 51 612
2 Floor - - - -
Slab S0 35 - 1750%
Windows 58 0 51 0
Doors .49 20 51 500
TOTAL ROOM LOSS % 1.0 1600 1468
Ext. walls 081 495 51 2045
Ceiling-roof .04 500 51 1020
3 Floor - - - -
Slab S0% 70 - 3500*
Windows .58 5 51 1330
Doors 49 20 51 500
2 d TOTAL ROOM 10SS bk 1 2.0 5360 4920

Total Conduction loss = 4959 + 3936 + 8395 = 17,290 Btu/hr
Total Infileration Loss = 1652 + 1468 + 4920 = 8,040 Pou/hr
Tota' Heat Loss = 17,290 + B,04C = 25,330 Bow/hr




WORKSHEET C. HEAT FLOW CALOULATIONS
Problam No. 3 in Workbook

(‘Nerall Heat 'n'ansfer Qoefficients (U) Desi atures
Insice temp (t. °F
a:nmq-mof m Outside tefp (% } 14°F
Floors &Wftm_"___'"‘
Slabs
Windows 0. 58 Btu/hr-ft2-°F
Doors 0.49 ~Lt
Transission Surface Termp. Conduction Infiltration Infiltration
Building Coefficient Area Difference Losses Air Rate Iosses
Room Component 11] {A) (ti-to) q = UA(At) Exchange (Qi) q; = .OlﬁQi {nt)
Ext, walls .081 320 sl 1363
Ceiling-roof L4 225 sl 459
Slab 50% 45* - 2250%
Windows 0.58 30 sl 887
Doors 0.49 0 51 0
TOTAL ROOM 1OSS 559 1.5 1800 1652
Ext, walls .08l 260 sl 1074
Ceiling-roof .04 300 51 612
2 Floor - - - -
Slab 50% s* - 1750*
Windows «58 0 sl 0
Moors «49 20 sl 500
TOTAL ROOM LOSS kxS 1.0 1600 1468
Ext. walls .081 495 51 2045
Ceiling~roaf .04 300 sl 1020
3 Flcor - - ~ -
Slab S50% 0 - 3500*
Windows .58 45 51 1330
Doors .42 20 51 500
TOTAL ROOM LOGS 2319 2.0 5360 4920

EKC

uiToxt .mmnau

*Slab loss = Factor from Table XI x Exposed Perimeter Length
Total Conduction Loss = 4959 + 3936 + §395 = 17,290 Bou/fr
Total Infiltration Loss = 1652 + 1468 + 4920 = 0,040 Btu/hr
Total Heat loss = 17,290 + 8,040 = 25,330 Brtu/hr

ar W




PROBLEM NO. 4:

Your teacher will provide building
plans. Estimate heating loads for
your location and campare energy
saving practices. Follow procedures

given in manual beginning on page 25.

Use Worksheet D provided.
Solution:

l. Determine R-values and U-values
for the nilding campnents.

R-Value U-Value

Walls

Ceilings

Floors

Windows

Doars

2. Detemuine areas of building
canpanents.

Extericr walls ftg
Ceiling ft 5
Windows ft2
Doerrs ft2
Floor ft

3. Determine design tamnperatures and
tamperature difference fram
outside and inside.

t; °F
t, F
°F

4, Calculate heat flow by
canduction (ac).

Walls Btu/hr
Ceilings Btu/hr
Floor Btu/hr
Windows Btu/hr
Doors Btu/hr

Total Btu/hr

28

5. Calculate heat flow by infiltration

(gi).

Aixr exchange in 3
each roam ft' /hr

gi each room Btu/

gl total Btu/hr

6. Calculate total heat flow fran
building.

qc Btu/hr
qi ___  Btuhr
Total Btu/hr

7. Estimate seasonal heating load
{(dg). Follow procedures in manual.

- Estimate seasmal heat loss.

_gqxDx 24
95 = t
dg = Btu/seasmn.

- Estimate quantity of fuel
required per season.

x C
- g (2__F
E=g '5xv
E= cu. ft. gas
E= gal. fuel oil
E= kwh

8. Campare energy saving practices.

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

- Estimate load

without Btu/season
- Estimate load

with Btu/season
- Campare fuel

required:

- without kwh/season

- with kwh/season

AV .
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Owerall Heat Transfer Coefficients (U}
EXterior L te=
Ceiling-roof combo  Btu/hr-ft2-°f
Floors Btuw/hr-TE2=%F

Slabs Beuw/hr-£t

wWindows Btu/hr-ft2-°F

poors | Btwhr=ft2-°f

WORKSHEET D. HEAT FLOW CALCULATIONS

Problem No. 4 in Workbook

Design Temperatures

Inside temp __ °F

Outside temp__ °F

Transmission
Bui lding Coefficient
Roan Component w)

Surface
Area Difference

Oonduction
Losses
q, = UA( t}

Tenp
(*) (t;=t )

Infiltration
Air Rate
Exchange (Qi)

Infiltration
Logses
g; = .0180, ( t)

Ext. walls
Cei ling-roof
1 Floor
Slab
Windows
Doors
TOTAL ROOM 10SS

Ext. walls
Ceil ing-ronf
2 Floor
Slab
Windows
Doors
TOTAL ROOM LOSS

Ext. "lﬂlls
Ceiling~roof
1 Floor
Slab
Windows
Doors
TOTAL ROCM LOSS

Total Oonduction Loss
Total Infiltration loss
Total Heat loss

YRV
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E. Bstimating Cooling Loads in Buildings

(Ref. PROVIDING FOR ENERGY FFFICIENCY IN HOMES AND SMALJ, BUTIDINGS, Part Two,
Pages 35~44).
PROBLEM NWO. 1: walls:
Estimate cooling load for the house in R
Exanple Problem No. 8 if the house is Betwesn At
located in Little Rock, Arkansas. Construction Framing Framing
Solutions 1. Qutside surface 0.17 0.17
2. VWood siding 0.81 0.81
(a) Qutside design temperature, 3. Sheathing 1.32 1.32
mean daily range, and infil- 4. 1" insulation 5.00 —
tration factor change to: 5. Studs -— 4,38
6. Air space 1.01 -_—
Qutside 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 9.44 7.8
(b) The effective design vin = 1/9.44 = 0.106
temperature (ETD's) now vstad = 1,/7.81 = 0.128
change. vavg:s .2 (.128) + .8 (.106} = 0.110
(c) Make changes in Worksheet A Ceiling-Roof ¢
as neaded and recompute total
Btu/hr. without insulation and non-reflective .

air space, = 0.206.
PROBLEM NO. 23

R-value for 2" insulation = 10,
Repeat Example Problem No. 8 if

fiberglass insulation is replaced From Table IX:

with 1 inch extruded polystyrene

(R = 5.0/inch) in the walls and 2 vin ceiling = 0.07

inches extruded polystyrene (R =

5.0/inch) in the ceiling. (b) Make changes in Worksiweet B.
Cooling Loads and recampute

Soluticn: total Btu/hr.

{a) The heat transmission
coefficients far the walls
and ceilings change tos

Thermmal resistance of
polystyrene = 5.0/inch.

-
‘)
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WORNSHEET A. ZXLING LOMS

Form for Problem No. 1 in Workbook

Cverall Heat Tranmmssion Ooefficients {U)
nnl-.g-?rm‘tf Ea%‘b‘ Theet §

On , 04 Btu/hr-ft2-°F

Floors stu/hr-£E2-F

Slabs SU Beutw-fe2

Windows .58 Btu/hr-ft2-°F

Doors 0. 35 Bruhr-fe2-°F

Design Temperatures
Inside Teamperature 75°F
Outgide Temperatiure J0°F
Mean Taily Range 21°F

Heat Convtuct.ion Gross Infiltration Oocupancy Total Total

Trangmission Sensible Infi1l- Bxposed Sensible Cooling Sensible Cooling

Bulding Coefficient Cocling load tration Wall Cooling Load Load Cooling Load  Load

Room  Component {u Area EID {ecuhry Factor Area {Btu/hr} (Bou/hr) {(ptu/hr)  {Btu/hr)

Ext. walls 0.081 330 18.6 497
Ce1ling-reof 0.040 225 3.0 279
Floor - - - -
Slab 225 ] ]
1 Doors 0.49 ¢ 18.¢6 ]
wWindow (N) 0.58 15 17.0 148
Window (W) 0.58 15 56.0 487
Window ( } - - - -
Window | ] - - - _—

TOTAL 1411 1.1 360 3% 1650 3457 4494
Ext. walls 0.081 260 18.6 392
Ceirlang-roof  (.040 oe .0 i
Floor - - - -
Slab - 225 ] ]
2 Doors 0.49 20 18.6 182
Window () - - - -
waindow () - - - -
window () - - - -
Wndow { ) - - = =

TOTAL 946 1.1 280 jog ¢ 1254 1630
Ext. walls 0.081 495 18.6 746
Ceiling-roof  0.040 500 31.0 620
Flcor - - - -
Slab - - - 0
3 Coors 0.49 20 18.6 182
wWindow {N) 0.58 30 17.0 296
wWindow {E) 0.56 15 56.0 487
Window () - - - -
Window (1} - - - —

TOTAL 2311 1.1 560 616 ¢ 2947 3l

)
F TC TOTAL COOLING LOAD = 4494 + 1630 + 3831 = 9,955 Btw/hr
N




Q

ERIC

Aruitoxt provided by Eic:

]

Omiling-foof Cambo 0,04 Btu/hr-fri-*F

Floors Btu/hr-£tZ-"F

WORNSHEET B. COXILING 1OAS
Form for Problem No. 2 in Workbook

Overall Heat Transmission mef;icim {u)
s 0.081 Bt [

Dﬁm
Thside Texperature 75°F

Outside Teperature JO*F
Mean Daily Range 21°F

—

Heat Conduction Gross Infiltration Occupancy Total Total
Tranamission Sensible Infil- Bgosed Sensible Cooling Sensible Cooling
Building Coefficient Conling Load tration Wall Cooling Load Load Cooling Ioad Ioad
Roam  Camponent {v) Area EID  (Btu/hr) Factor Area {Btu/hr) {Bru/hr) (Btw/hr}  (Btu/hr)
Ext. walls 0.081 330 18.6 497
Ceiling-roof 0.040 225 131.0 ry)
Floor - - - -
Slab 225 0 0
1 bBoors 0.49 0 18.6 0
wWindow (N} 0.58 15 17.0 148
Window (W} 0.58 15 56.0 487
window () - - - -
Window { ) - - - =
TOTAL 1411 1.1 360 336 1650 3457 494
Ext. walls 0.081 260 18.6 392
Ceiling~roof  0.040 300 31.0 72
Floor - - - -
Slab - 225 9 0
2 boors 0.49 20 18.6 182
Window () - - - -
Window () - - - -
wWindow { ) - - - -
Window () - - - -
TOTAL 946 1.1 280 308 0 1254 1630
Ext. walls 0.081 495 18.6 746
Cerling-roof  0.040 500 31.0 620
Floor - - - -
Slap - - - 0
3 boors 0.49 20 18.6 182
Window (N} 0.58 30 17.0 296
Window (E) 0.58 15 56.0 487
window { ) - - - -
Window { } - - - -
TOTAL 2331 1.1 560 616 0 2947 383
TOTAL QOOLING LOAD = 494 + 1630 + 3831 = 9,955 Btu/hr .,
L S
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PROBLEM NO. 3: 4. Determine design tawperature and
mean daily range.

Your teacher will mrovide a building
. plan. Estimate cooling loads for Design temperature!
your location and campare energy-
saving practices. Follow procedures t; °F
given in manual beginning on page 25. N op
Use Worksheet C provided. (o}
At °F
Solution: —_—
mean dail =H °F
1. Determine cocling load due to dally rang
heat gain through walls, flocrs 5. Pind ;
s : . equivalent temperature
toofs, and ceilings. difference (ED).
Walls Btu/hr Walls op
Floor Btu/hr Doors —op
Roof —_Br/hr Ceilings — °p
Ceiling — B/ Floors ~___°F
Windows Btu/hr Wi ndows —
Doors Btu/hr North op
Infiltration _Btu/hr East — op
Ventilation Btu/hr West o
Qocupancy —— Btu/hr South —°F
Latent Btu/hr -
Total - Bw/hr 6. Calculate conduction sensible
coolin . = .
2. Detemine R-values and U-values coling loads. q = UA (ETD)
. for building camponents. BExtericor walls Btu/hr
Ceilin Btu/hr
R-Value U-Value Floor 9 — Btwhr
Roof Btu/hr
Walls Door T Btwhr
ge:.lmg windows Btu/hr
locr Total Btu/hr
Windows —_—
Doars 7. Calculate occupancy loads.
3. Detemine area of building Btu/hr
canponents. —_—
8. Ca te infiltrati .
Exterior walls ‘ftg lcula atien loads
Cellmg ft Bt
Windows ——_ftg ——pewhe
Door's N 9. Calculate total sensible loud.
Floar ft
Btu/hr

10. Calculate total cooling load.

Btu/hr
® ¢
LRV
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11. Estimate seascnal cooling load.

12,

qucx24

Qe = 7 3t
Evaluate design cooling load

Btu/hr

Estimate equivalent full-load
hours for building location
Btu/hr

Seasonal ccoling load

Btu/seasmn

Estimate quantity of energy
needed per season,

Seasonal

cool%' load _
3

kwh /season

.
-

3. Campare energy saving practices,

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

mractices.
- Estimace
load without Btu/season
- Estimate load
with Btu/seasm
~ Campare eneryy
required
- without kwh/seasan
- with 'Seascn



WORKSHEET C. QOOLING LOMDS
Form for Problem No. 3 in Workbook

Overall Heat Tranamiagion Coefficients () Desi. atures
Extericr Walls Btu/hr-ft<-°F Ins: ture
Ceiling-Roof Cambo Bru/hre-ft2-°F Outside Temperature
Floors Bru/hr-£E2=%F Mean Daily Range
Slabs ~Bu/hr-fed.
Windows ___ Btu/hr-ft2-°F
Doors _ — Btu/hr-ft2-°F
Heat Conduction Grogg Infiltration Oocupancy Total Total
Tranamissicon Sensible Infil- BExposed  Sensible Oooling  Semsible Cooling
anlding Coefficient Oooling Load tration Wall Oooling Icad Ioad  (ooling Load Load
Component {w Area ETD {Btu/hx) Factor Area {Btu/hr) {Btu/hr) {Btu/hxr)  (Btu/hr}
Ext. walls
Ceiling-roof
Floor
Slab
Doors
Window (N)
Window (W)
Window { )
window ( }
TOTAL
Ext. walls
Geiling-roof
Floor
Slab
boors
Window ()
Window ( )
Window ( )
wWindow { )
TOTAL




F. Determining Ccst Benefits of Using Fnergy-Saving Practices

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HQMES AND SMALL BUILDINGS, Part Two,

Pages 45-49)

STUDENT STUDY GUIDE QR TEST:

Circle_the letter (s) that represent the correct answer(s), unless instructed

otherwise.

1. The benefit/cost ratio should be:
a. 0,
b. More than 1.
¢, Less than 1.

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

a. Increases.
b. Decreases,

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

a. Increases.
b. Decresases.

4. The “payback periocd” and "time to
recoup investment” are considered
to be:

a, The same.
b. Different.

PROBLFM NO. 1: C(alculating 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%.

PROBLEM NO. 2: Calculating the
Payback Period

Fran the mrevious example, calculate
the payback period.




PRCBLEM NO. 3: Calculating the Time
t0 Recoup Investment

From PROBIEM NO. 1, calculate the
time to recoup investment. See
Table XXI.
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Part Three:
SELECTING AND INSTALLING ENERGY EFFICIENT MATERIALIS AND BQUIPMENT

I. Determining Which Measurcs Are the Most Efficient and Econamical

A. What Site to Choose

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUIIDINGS, Part Three,
Pages 11-14)

STUPENT STUDY GUIDE OR TEST:

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

1. Factors influencing site locaticn 4, In Figure 1, pages 42 and 43,
for energy efficiency include: indicate the climatic zcne
recamended for each building
a. Sunshine, crientation for energy efficiency.
b. Wind,
c. Rain. a. Cool.
d. Tewperature. b. Temperate.
e, mmidity. c. Hot-humid.
f. All of the above. d. Hot-arid.
2. Climate is a majar factor in 1
energy recuirements for buildings. 2
3
a. True. —4
b. False. _2
3. Match the following climatic zones 7
in the U.S.: _8
a. Cool. 5. Match the following advantages as
b, Tamperate. to site location.
Cc. Hot—arid.
d. Hot~humid. a, Sunshine.
b. Shade.
1. _Southeast. c. Prevailing winds.
2. _North Central.
3. _Middle. 1. _Cold.
4.  Southwest. 2. _Hot.
- 3. __Humid.




6.

Places to get help and advice an
energy saving techniques are:

a. Fnergy Extension Office.

b. Cooperative Extension Service.

c. Colleges of Engineering and
Technology.

d. Private architects.

e, Utility canpanies.

f£. All of the above,

EXERCISE:

Select a desirable site for contructing

a building and explain the reasms
vhy.

B,

What Design to Use

(Ref. PRVIDING FOR ENERGY FFFICIENCY IN HOMES AND MALL BUILDINGS, Part Three,
Pages 14-23)

STUDENT STUDY GUIDE CR TEST:

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

1.

An energy efficient hame or
building is one that is designed
to provide space and camfort to
its occupants at reasonable cost
and without harmful effects on the
enviraiment.

a. True.
b. False.

The shape of a building has no
influence on the enexgy
requiraments.

a. True.
b. False.

Which three factars influence the
shape of a bailding with regard to
energy use?

a. volure to surface ratio.
I*. Solar exposure.
C. Potential far insulation.
d. Size of family.

4,

[

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

a, Isolated piers.

b. Continmuous footing.
c. Slab.

1
2
3

Flat roofs may be used for:

a. Retaining rain water and/or
snow far insulation.

b. Shedding snow in winter.

C. Attic storage.

Pitched roofs provide for attics
which need no insulaticn.

a. True.
b' Falmo

o4




7. Roof overhang should provide for:

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

8. Walls should be designed to:

a. Raduce heat transfer.

b. Provide a vapor barrier.

¢. Protect the interior fram 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 recamendations
for window size and locations: *

a. large.
b. Small.
¢. Medium.
d. None.

_ East.
" Vest.
_North,
__South.

11. when practical, doars should be

14,

15.

16.

The caufort range in tamperature
when designing buildings is:

a. 40°F"'90°F0
b. 60°F=-85°F,
c. 80°F=90°F.

Hmidity affects energy require-
ments for camfort. Mare heat is
required when the air is:

a. Hot and humid.
b. Cool and humid.,
¢. Cool ard dry.

Space design far energy
efficiency requires:

a, Smaller heated and cooled
areas.
b. larger heated and cooled

areas.
¢, Space is not impartant.
Building design for energy
efficiency is:

a. Relatively important.
b, Very impartant.
¢. Not important.

Initial cost of energy efficient
structures and campared to
conventional design is:

|

a. South. a. Much higher.

b. East. b, Very little higher.

¢. North. ¢. About the same,
FEXERCISE:

Draw a sketch of an energy efficient
building and point out reasons.
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FIGURE 1. (Continued on next page)
112l

ERIC




i €)
FIGURE 1. (Continued from preceding pag

43




T (P X l
- - » L]

FROST WALL
&
B s k. g APk s A ala AP s
INSULATION
FIGURE 2
CEILINGS - R38
WALLS — R19
FLOORS - R22 CEILINGS — R33

WALLS - R19

FLOORS - R22 ‘
)

2
CEILINGS — R30
NALLS — RI19
FLOORS - R19

CEILINGS — R26
WALLS — R19
FLOORS — R13

WALLS - RN
FLOORS ~ R1

CEILIN649 ‘\ y '

CEILINGS — R26
WALLS -~ RI3
FLOORS — R

FiG®RE 3

Y




C. What Construction Materials to Use

. {Ref. PROVIDING FCR ENERGY FFFICIENCY TN HOMES AND SMALL BUIIDINGS, Part Three,
Page 24)

STUDENT STUDY GUIDE OR TEST:

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

otherwise.
1. Building materials should have 3. Brick ard masonry insulation
the following characteristics: qualities are:
a. Weather protection. a. Poar.
b. Insulating. b. BExcellent.
<. Durable. Cc. Averade.
d. Available.
- e. Econamical. 4, Window 9lass insulation
£. All of the above, qualities are:
2. Fiberglass insulation qualify is: a. Poor.
b. Excellent.
a. Poor. C. Ayerage.
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 ~-me
bilding materials.




-

D. what Type and How Much Insulation to Use

{Ref. PROVIDING FOR ENERGY EFFICIENCY TN HOMES AND SMALL BUILDINGS, Part Three,

Pages 24-34)

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

otherwise.
1. The prpose of insulation is to:

a. Increase heat transfer.
b. Reduce heat transfer.

c. Improve appeararnce.
Energy moves fram:

a. A high to a low tamperature.
b. Top to bottam.

C. A low to a high temperature.

Insulation quality is usually
based on the amount of:

3.

a. Glass.
b. vapor barrier.
¢. Air space within the insulatim.

Rralue is:

a. The resistance to air flow.
b. The rate of heat transfer.
¢. The resistance to enexgy flow.

Types of insulation are as follows:

a. Fiberglass.
b. Rock wool.

¢. Cellulose.
d. Polyurethane.
e, All of the above.

. Characteristics of insulation to
logk for are:

a. Fire resistance.
b. R=value.

c. Form.

d. all of the above.

7

9.

10.

1l.

Forms of insnlation are:

a, Blankets.

b. Batts.

c. Loose~fill.

d. Masanry.

e, All of the above.

. Blown~in insulation comes in:

a, Batts.
b. Plastic sheets,
¢. Loose-granules or cellulose,

Fiberglass cames in:
a. Rolis.

bl %tml
¢. Both.

Rock wool is made from:

a. Rocks.
b. Wool.
<. Cellulose,

The R-value of insulation
sheathing per inch thickness is:

» Cellulose fiber:

a. Is fire resistant.

b. Must be treated for fire
resistance.

c. Cares in batts.

. Polystyrene has an R-value per

inch thickness of:




14. Blue polystyrene has a higher 17. Fram Figure 3, page 44, indicate

R~value than white. R~values recamended for your
o -
a. True.
b. False. a. Ceilings.
b. Walls.
15, Polystyrene musts ¢. Floors.
a. Never be covered with other 18. Two methods providing mare
material, insulation in walls are:
b. Always be covered with other
material. a. Use 6 inch stiads.
¢. Have brick siding. b. Use 4 inch studs ard add sheet
insulation to cutside.
16. Urea-farmaldehyde is: c. Use 4 inch stids and add
A blown-in insulation.
a. Blankets.
b. Blown in.
. ¢. Sheets.
EXERCISE:

" Visit your local supplier and report on
cost and availability of insulation.
List the followirg:

. Type of insulation.

R~alue.
Certificate of fire resistance.
Cost.
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E. What Type of Vapor Barriexr to Use

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HQMES 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
cotherwise.

1. Three types of vapar 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 old buildings.

b. In hallways.
¢. In new canstruction.

EXERCISE:
Visit your local supplier and report

an type and availability of vapor
barriers.
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F. What Type and #ow Much Weatherstripping and Caulking to Use

(Ref. PROVIDING FOR ENERGY EFTICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,

Pages 35~40)

STUDENT STUDY GUIDE OR TEST:

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

ctherwise.

l. Three advantages of caulking and
weatherstripping are to:

a. Increase the U-value of walls.
b. Raduce 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. Soffil vents.

3. Types of weatherstripping are:

a. Pressure sensitive foam.
b. Metal spring.

C. Felt.

d. Flexible plastic,

4.

Weatherstripping and caulking are:

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

5. All caulking is the same.

6.

a. True,
b. False.

Types of caulking most desirable
are:

Latex base.
Butyl hose,
Neoprene rubber.
All of the above.

eopp

7. Weatherstripping and caulking

should be done:

a. As a last resort.

e. All of the above. b. Frequently.
EXERCISE:
Visit your local supplier and report
an types and availability of caulking
and weatherstripping.

N
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G.

vhat Type of Windows to Use

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

STUDENT STUDY GUIDE OR TEST:

Circle the letter(s) that represent the carrect answer (s}, unless instructed

cthervise.
1. Types of windows are as follows: 4, Window space in a building:
a. Double hung. a. Improves enexqgy efficiency.
b. Horizontal sliding. b. Reduces energy efficiency.
c. Casement. c. Makes no difference in energy
d. Awning. efficiency.
e. All of the above.
5. To improve the efficiency of
2. Aluranun~frame windows have a windows:
lower P-value than wooden frame
windows. a. Add storm windows.
b. Install triple glazed wandows.
a. True. ¢. Add plastic sheeting.
b. False. d. None of the above.
3. Jalousie windows are energy 6. Windows may lose energy by:
efficient.
a. Excegsive heat conduction.
a. True. b. Infiltratim.
b. False. ¢. Improper shades and drapes.
d. Improving R-value.
7. Windows help prevent infiltraticn.
a. me.
b. False.
EXERCISE:

Visit your local supplier and report
on type and availability of windows.

.
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H. What Type of Doors to Use

{Ref. PROVIDING FOR ENERGY FFFICTENCY IN HOMES AND SMALL, BUIIDINGS, Part Three,

Pages 46-48)

STUDENT STUDY GUIDE CR TEST:

Circle the letter(s) that represent the carrect answer (s), unless instructed

otherwise,

1. Types of doors are as follows:
a. Hollow-ccre,
b. S0lid wood.

C. Steel-clad, foam-center.
d. Twe of the above.

2.

The best insulating door is the:

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

The best insulating storm docr is:
a. Metal and glass.

b. Wood and glass.
Cc. Solid metal.

EXERCISE:

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

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 49-56)

STUDENT STUDY GUIDE OR TEST:

Circle the letter (s) that remresent the carrect answer(s), unless instructed
otherwise.

1.

2.

3.

52

Camon types of space heating
equipment are:

a. Electric resistance.
b. Gas furnace.

¢. 0il fumace.

d. Heat pump.

e, All of the above.

Electric resistance heating
systanms may be which of the
following types:

a. Steanm.
b. Baseboard.

C. Heat pump.

The most popular source of space
heating are the:

a. Gas and oil funaces.
b. Heat pump.
c. Hydronics.

The heat pamp when heating works
like a refrigeratar in reverse.

a. True.
b. False.

Heat pumps take heat fram the air
when tanwperatures are as low as:

a. 15°F.
b. 10°F.
c, 0°F.

Electricity is less efficient
because of :

a, Low efficiency of equipnent.
b. Energy loss in generaticn.
C. More costs.

7. Match the following:

10.

a. 0il.
b. Gas.
Cc. Coal.
d. M.
e, Electricity.

Limited to specific locations.
Good thermal efficiency, 50-70%.
Most camnenly used.

Qverall efficiency, 25~35%.
Reserves offer greatest
availability.

|

l

vhich of the heating systems have
the greatest potential for overall
efficiency?

a. Electric.
b. Gas.
c. Oil.
d. Heat pump.

The total consunption of energy
varies in different parts of the
UCSC

a, True,
b, False.

The cost Of energy varies in
different parts of the U.S. with
the different syStems.

a. True.
b. False.

<~y




EXFRCISE:

Conpare heating and cooling cost of

residences with members of your class.

J. What Type of Air Canditiconers to Use if Needed

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HCOMES AND SMALL BUIIDINGS, Part Three,

Pages 57-61)

STUDENT STUDY GUIDE OR TEST:

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

ctherwise.

1. Parts of an air canditicner are: 4. attic fans can be thermostatically
cantrolled.
a. Caressor.
b. Condenser. a. Truve.
c. BEveparator. b. False.
d. Storage Tank.
5. Heat pumps are most desirable in
2. Types of air conditicners are: cold climates.
a. Forced-air system (centrali. a. True.
b. Individual room units. b. False.
C. Heat punps.
d. Fireplaces. 6. When purchasing an air conditioning
unit, get the highest:
3. An evaporative cooling unit works
well in hot-humid zones. a. EER rating.
b. AVA rating.
a. True. c. Capacity possible.
b. False.
7. The use of air conditioning in
the U.5. iss
a. Increasing.
b. Decreasing.
EXFRCISE:

Visit your local supplier and report
on type and availability of air
conditioners.

what are the EER ratings?




K. What Type of Ventilation to Use

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

Pages 62-66)

STUDENT STUDY GUIDE CR TEST:

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

otherwise.

1. Reduced ventilation saves energy
in cold weather.

a. True.
b, False.

2. The primary ventilation need is:

a. Living rocm.
b. Attic.
C. Hall.

3. The main purpose of ventilation
is to:

a. Remove moisture.
b. Increase mpisture.
c. Improve heating efficiency.

4, Types of attic ventilation are:

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

5. Natural ventilation can be
accamplished 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.

Power ventilators are to be used:

a. At all times.

b. when static Systems are not
installed.

c. With cathedral ceilings.

Basement ventilators are used to
remove:

a. Moisture.
b. Dust.
C. Heat.

Static attic ventilators should
ke used:

a. Sumer only.
b. Winter only.
c. Summer and winter.

EXERCISE:

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




L. What Type of Lighting to Use

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

STUDENT STUDY GUIDE OR TEST:

Circle letters representing correct answers, unless instructed otherwise.

l. Lighting consumes what percent of 3. which is the most energy efficient?
hame energy?
a. Incandescent.
a. 3%. b. Flucrescent.
b. 10%. ¢c. High intensity.
C. 20%.

2. vwhich is the most energy efficient?

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

EXERCISE:

Compare power requirements and
efficiencies of different light
albs.

£y
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M. what Type of Water Heater to Use

(Ref. PRWIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part T.wwee, .
Pages 70-71)

STUDENT STUDY GUIDE OR TEST:

Circle the letters representing the correct answers: unless instructed otherwise.

1. wWater heaters are a major user of 3. Solar energy is a likely

energy. alternative to water heating.

a. True. a. True.

b. False. b. False. i
2. Temperature setting on a water

heater should be: EXERCISE:

a. 140-160:}?. Check the temperature setting an your

b. 120-140°F. water heater at hame and report to

c. 150-160°F. the class.

N. What Type of Plumbing to Use

{(Ref. PRWVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 72~75)

STUDENT STUDY GUIDE OR TEST:

Circle letters representing correct answers, unless instructed otherwise.

1. which plumbing fixtures 3. A dripping faucet should be
consume the most water? ignored.
a. lLaundry. a. True.
b. Toilets. b. False.

¢. lavatories.

2. Flow save .
control valves save water EXERCISE :

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




II. Installing Energy-Saving Materials

. aA. 1. Installing Insulation in the Ceiling

{Ref. PROVIDTIG FOR ENERGY FFFICTENCY IN HOMES AND SMALL BUIIDINGS, Part Three,
Pages 75-83)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing correct answer, unless instructed otherwise.

l. Insulation should be installed in a

new or remodeled building:

a. As each camponent part is
campleted.

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

c. After the building is campleted.

The purpose of insulation is tos

a. Keep out moisture.

b. Strengthen the structure
against wind and snow load.

c. Improve the thermal efficiency.

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.

For buildings which have no attic
and insalaticn is installed next
to the roof:

a. Air space is required between
insulation and roof.

b. Air space is not requiregd.

c. Air space is required hetween
insulation and ceiling.

5.

What types of insulation may be
used in the ceiling?

a, Flexible insulation.
b. Lopse-fill insulaticn.
c. Rigid insulation.

d. Reflective insulaticn.
e. All of the above.

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

a. Next to the heated side.

b. Next to the exposed {(cold)
side.

c. Doesn't matter.

Vapar barriers should:

a. Have holes punched for air
circulaticn.
b. Have no holes ar torn places.

Blanket insulation cames in rolls
up to 3 1/2 inches thick and 16
ar 24 inches wide.

a. True.
b. False,

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

a. True.
b. 1'alse.
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10.

11.

12I

l4l

Blanket insulaticn with a paper

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

a. To the ocutside of the joists.

b. To the inside edge of the
joists.,

c. Either way.

If the vapor-harrier 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.

When installing a blanket or
batt insulation:

a. Leave spaces between joists
for exgpansion.

b. Pack insulation in tightly.

C. Place insulation loosely,
leaving no spaces between
joists or around receptacles
and pipes.

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.

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.

lsl

16.

17.

18.

lgl

20'

then installing flexible ar
locse=fill insulation in the
attics i

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

b. Avoid restricting attic
ventilation through the soffit
vents.

Recessed light fixtures must be

protected against contact with
insulation.

al mel
b. False.

When usirg loose-fill insulation,
vapar barriers are not required.

a. True.
b. False.

Loose-fill insulation may be
installed by:

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

Rigid insulation is used:

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

b. Between stories.

A cambination of rigid and
flexible insulation may be used
in gloped ceilings framed with
rafters.

a., True.
b. False.

Y

-




21, To be effective, reflective
insulation must have an air
space between the reflective
surface and any c¢ther 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.

EXERCISE: Installing Insulation in
the Ceiling

Your teacher will ide different
types of insulation, a section of a
ceiling, tools and safety equipment,

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

ol
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A, 2. Installing Insulation in the Floar

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

Pages 83-85)

STUDENT STUDY GUIDE CR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. Insulation should be installed in
floors:

a. Exposed to unheated areas only.

b. vherever they are found.
c. Only if they are made of
hardwood.

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

a. Flexible.

b. Rigid.

c. Reflective.

d. a1l 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 vapar
barrier backing has:

a. The vapor barrier installed
toward the ground.

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

So

Flexible insulation is suPported
urder finished floors by:

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

Loose~fill insulaticn is not
generally used in floors.

a. True.
b. False.

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

a, Existing slab floors.
b. Woad floars.

c. New slab floars.

d. All of the abowve.

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

a. True.
b. False.

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

EXERCISE: Installing Insulation in

the Floor

Yar teacher will provide different
types of insulation, a section of

flcoring, tools and safety equipment.

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

)
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A. 3. Installing Insulation in the Walls

{(Ref, PROVIDING POR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 86-89)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing carrect answer, unless instructed otherwise.

1.

5.

Insulation should be placed in the
following walls:

a. All walls.,
b. Only walls exposed tO ynheated

areas.
c. Only brick walls.

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.

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.

Vapor barrier should:

a, Have no holes or tam places.
b. Have holes punched for air
circulatian.

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

a. To the outside of the stud.
b. To the inside of the stud.
c. Either way.

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.

When installing blanket or batt
insulation:

a. Leave spaces between joists for
axpansion.

b. Pack insulation tightly arcund
receptacles and pipes.

¢. Place insulation loosely,
leaving no space between
joists or around receptacles

and pipes.

Wood is just as good an insulator
as fiberglass.

a. True.
b. False.

Safety eguipment 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 arcund
neck and wrists.




#

10. when installing loose-fill 13. Rigid insulation is available in
insulation in walls in old the following types:
buildings:

. a. Accardion.
a. Fill to fire stop fram top. b. Reflective ne side.
b, Fill to fire stop fran bottim. c. Refiective both sides.
c. Check for fire stop and fill d. All of the above.
both sides.
14, Urethane foams are sprayed on

11l. when using rigid insulation on the job.

walls:
a. True,
a. No other insulation is needed. b. False.
b. It is usually used in conjunction
with other type insulation. 15. In Figure 4, page 60, indicate
type and location of insulation

12. when using rigid insulation: to be installed in the walis.

a. Camer bracing is usually
necessary.
b. Comer bracing is not
necessary.

EXERCISE: Installing Insulatioa in
the walls

Your teacher will provide different

. types of insulation, a section of
wall, tools and safety eguipment.
Install a section of insulation as
directed. Follow procedures in the
manual.
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A, 4, Installing Insulation in the Basement and Crawl Space

{Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 89-90)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing carrect answer, unless instructed otherwise,

1.

Insulaticn 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 floar is not insulated.

what types of insulation should
be used in the crawl space?

a. Flexible.

b. Loose~fill.

c. Rigid.

d. Reflective.

Place the vapor barrier:

a. On the side next to the
foundation wall.

b. On the ground surface of
crawl space.

When insulating the crawl space,

never insulate the band Zoist.

a. True.
b, False.

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

a. True.
b. False.

6.

On masonry walls, flexible
insulation:

a. May be attached to furring
strips on the foundaticn wall.

b. May be used to fill caores of
cancrete blocks.

c. May be stapled to concrete block.

Ioose~fill insulation is used only
to pour into cores of concrete
blocks.

a, True.
b. False.

Rigid insulation may be glued to
masonry walls.

a, True.
b, False.

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




EXERCISE: Installing Insulation in

the Basemert and Crawl Space

Your teacher will provide different
types of insulation, a section of
bhasanent 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. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,

Pages 91-92)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing carrect answer, unless instructed otherwise,

1. The purpose of the vapor barrier is

to:

a. Prevent water vapar fram con-
densing on the wam 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 infiltration.
a. True.
b. False.

4. Vapor barriers should have same
scatter holes for ventilation.

a. True.
b. False.

S.

6.

7.

8.

Aluminum paint may be applied to
0ld ceilings to provide a vapor
barrier.

a. True.
b. False.

Two vapor barriers are better than
mne.

a. True.
b. False.

Types of vapor barriers are as
follows:

a, Polyethylene film.

b. Aluminum foil.

Cc. Waterproof paints and cther
finishes.

d. a1l of the above.

Sare 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 secticn,
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 BUIIDINGS, Part Three,
. Pages 93-97)

STUDENT STUDY GUIDE CR TEST:

Circle letter representing correct answer, unless instructed otherwise.

1. The purpose of weatherstripping 6. Caulking is used to stop cracks
and caulking is to reduce in outside walls whenever they
. occur,
2. Weatherstripping is used a, True.
primarily on b, False,
T |

7. Weatherstripping may be:
3. Adjustable thresholds are available

to reduce infiltration under doors. a. Self-adhesive.
b. Tacked on.

a. True. ¢. Either.

b. False.

8. Caulking gun should be held at:
4. Weatherstripping procedures vary

with the type of window. a. 20 degree angle.
b. 45 degree angle.
a. True., c. 90 degree angle.
b. False.
9., Move caulking qun away fram the
5. Types of weatherstripping are as direction in which it s pointed.
follows:
a. True.
a. Mhesive-backed foam. b. False.
b, Felt strips.
¢. Foam-edged wocod. 10. In figure 6, page 66, indicate
d. Spring metal. the points where caulking may be
e, All of the above. needeqd.
gt
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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 caull-ung as directed. Follow
procedures in manval.

D. Installing Storm Windows and Doors

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

pages 97-102)

STUDENT STUDY GUIDE OR TEST:

Circle letter representing carrect answer, unless instructed otherwise.

1. wvindow 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 dqurable.

a. True.
b. False.

4. Glass with aluminum frames may be
parchased as:

a. Solid glass.
b. Double sash.
¢. Triple sash.
d. All of the above.

5.

6.

When fitting storm windows, measure:

a. (ne wirdow and get storm windows
for all wirdows the same size.

b. All windowz and fit each
individual window.

Double glazing cambination windows
will reduce heat loss by:

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

c. 1/2.

Aluminun cambination storm windows
can be used on:

a. All types of windows.

b. Only double lung or horizontal
sliding glass.

c. Awning type windows.

Flexible plastic is:
a. An inexpensive temporary

installation.
b. A permanent type installation.

La¥]
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9. Flexible plastic may be installed:

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

10. which is the most energy efficient?

a. Wooden storm doars.
b. Aluinum storm doors.

11. A storm doar is hung on:

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

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

12. To install storm doors, screen

13.

docors must be:

a. Left in place.
b. Removed.

Aluminum storm doors are:

a. Prelmng in frames.
b. Designed far hanging the same
as wooden doars.

EXERCISE: Installing Storm Windows
and Doors

Your teacher will provide a storm
window and a storm doar, tools and

safety equipment.

Install stom windows and dooxs 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. IMPROVING EFFICIENCY CF EQUIPMENT

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

Pages 103-111)

STUDENT STUDY GUIDE CR TEST:

Circle letter representing correct answer, unless instructed cotherwise,

1. Energy conserving systems in
buildings include the following:

a., Heating systems.
b. Cocling systems.
C. Plumbing systems.
d. Appliances,

e. All of the above.

2. The efficiency of most energy

conserving systems can be improved
at ncminal cost and a minimam of
effort.

a, True.
b. Faise.

3. Fireplaces and chimneys are
generally:

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

4, The energy efficiency of existing
fireplaces can be improved bys

a. Installing a tawered glass
Mw‘l.

b. Enlarging the size of the
fireplace.
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5.

6.

The energy efficiency of new
fireplaces can be improved by:

a. Providing for outside air.

b. Installing a prefab-icated steel
circulating jacket.

c. Either or both of the above.

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 fram
the stove with a low speed fan.

d. All of the above.

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
reriodically.

d. Frivziding outside air to the
burner if installed.

e. All of the above.

Forced hot water heating systems
are generally efficient.

a. True.
b. False.



9, The energy efficiency of heat
prps can be improved by:

a. Purchasing highly efficient
heat pamp.

b. Keeping evaporator and
ocondenser ¢oils 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
sSun.
d. None of the ahove.

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

a. True,
b. False.

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

a. Wrapping hot water pipes with
insulation.

b. Wrapping cold water pipes with
insulation.

13.

14.

15,

16.

Hot water heaters use a large
amount of energy in buildings.

a. True.
b. False.

The energy efficiency of hot
water heaters can be imwoved by:

a. Adding extra insulation
arcand them.

b, Providing for a supplemental
tm]k.

Dripping faucets are energy
efficient.

a, True.
b. False.

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.
Follow information in the manual.

means of improving efficiency.

SYSTEM

Suggest

SUGGESTED MEANS (F IMPROVING EFFICIENCY
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