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Preface

This Teacher Guide parallels the basic manual, PROVIDING FCR
ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS:

PART ONE: ONDERSTANDING AND PRACTICING ENERGY
CONSERVATICN IN BUILDINGS.

PART TWO: DETERMINING AMOUNT OF ENERGY LOST OR
GAINED IN A BUILDING.

PART THREE: [ETERMINING WHICH PRACTICES ARE MOST
EFFICIENT AND INSTALLING MATERIALS.

The Guide gives answers to questions in the Student Workbook
and directions for special exsrcises and problems related to
the subject. It is suggested that the teacher use this guide
in preparing lesson plans and teaching the course.

n audiovisual paralleling the manuals is available fram
AAVIM., Write for prices.




Part One:

UNDERSTANDING AND PRACTICING ENERGY CONSERVATION IN BUILDINGS

I, Understanding Impoartance of Energy

aSr—————

A, ¥hat is Energy?

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

Pages 1-25)

Overview:

This lesson serves to acquaint the
student with forms of energy, condi-
tions cf energy, conversions of
energy and scientific laws of energy.

abjectives:

The student will be able to perform
the following:

1. Identify forms of energy,

2. Describe the three methods of heat
flow.

3. Bxplain the two conditions of
energy, kinetic and potential.

4. Bxplain how energy beccames most
useful when converted fram cne form
to another,

5. State the scientific laws of enexgy,
oonservation and efficiency.

Tools and Materials Needed:

1, Examples of the different foarms of
energy such as mechanical and heat.

2. Adiovisual.
(Note: 2An adiovisual paralleling
this program is available fram
ARVIM.)

Estimated Audiovisual Time:

2 Hours.,

Teaching Strategies:

1. Make reading assigrmment in manual
prior to class.

2. Ask students to lwring examples of
energy forms to class.

3. Show audiovisual,

4, Discuss and demmstrate principles
of energy farms, conditions, conver-
sions ard laws. Encourage student
participation.

5. Have students answer cquestions in
student workbook,

Evaluation:

1. Check answers in student workbook,
page 5, as follows:

1—2&, %f ]-Cg 4df 39; Gf; 20: 3d:
4c; 5Sb; 6-la, 2b, 2c, 14, 2e.

2. Evaluate perfarmance of students
in student workbook.

Follow-Up and Reinforcement:

1, Review questions and answers in
student workbook.,

2. Suggest that students became more
aware of energy, its forms and
resources in their daily activities.




B, What Are the Primary Known Sources of BEnergy?

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

Page 26)

Overview:

This lesson serves to acquaint the
student with the primary sources of
renewable and nonrenewable energy and
a brief history of energy resources
and their consumption in the United
States.

abjectives:

The student will be able to perform
the following:

1. List the primary sources of energy
and state which mes are renewable
and nonrenewable.

2, Indicate the importance of these
energy resources during the past
100 years.

Tools and Materials Needed:

1, Graphs showing sources of energy.
2. Audiovisual,
Estimated Time:

1/2 5o,

Teaching Strategies:

1, Make reading assigmment pricr to
class,

2. Show graphs and discuss the primary
sources of energy and a brief history

of their consumption in the United
States,

3, Have students answer questions in
the stident workbook.

Evaluation:

1, Check answers in student workbook,
page 6, as follows:

1-Na, Nb, Re, M, Re, Nf, Rg;
2-

GhS
o\
cOAL

RELATIVE
USE

1850 1925 1975

Follow-Up and Reinforcement:

1. Review Questions and answers in
student workbook,




C. what Are the Majoar Uses of Energy?

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

Page 27)

Overview:

This lesson is to give the student a

view of the relative uses of energy ard

to impress upon the student the signi-
ficance of energy use in hames and
buildings., Also, it mentions several
factcrs that greatly influence energy
consuption in buildings,

Gbjectives:

The student will be able to perform
the following:

1., Give the relative uses of energy
in the residential, commercial,

transportation and industry sectors.

2. Name same factoars that influence
the use of energy in buildings.

Tools and Materials Neaded:

1, Graph showing relative uses of
Encrgy.

Estimated Time:

1/2 Hour,

Teaching Strategies:

1, Make reading assigmment in manual
priar to class.

2. Show graph and discuss relative
ures of energy and mention factors
that influence energy consumption
in buildings (See Figure 32).

3. Have students answer questions in
the student workbook,

Evaluation:

1. Check answers in student workbook,
page 7, as follows:

1—26&, 24b' 140' 3@:
2-conservation; 3a, b.

Follow-Up and Reinforcement:

1. Review answers to questions in
student workbook.

2, Suggest that students became more
cbservant of energy uses,

3. Raview sections A, B apd C,



I1. Developing a Cancern for Conserving Enexrgy

A. How Long Will the present Supply of Fossil Energy last? .

(Ref, PROVIDING FOR ENERGY EFFICIENCY IN HOMES 2D SMALL BUITDINGS, Part (ne,

Pages 30~32)

Overview: Teaching Strategies:

This lesson is to impress upon the stu~ 1. Make reading assigmment mrior to

dent the critical situation with class.

respect to the limited supply of fossil .

fuels: ooal, oil and natural das. 2. Show graphs from manual and discuss .
consumption and supply trends of

Qbjectives: fossil fuels,

The student will be able to perfam 3. Have stidents answer questions in

the following: student workbook.

1, Estimate the increase in rate of Evaluation:

energy oconsumption in the U.S,
1. Check answers to questions in

2. Observe the high use of energy in stadent workbook, page 8, as

the U.S. as campared to the rest follows:

of the world.

1b; 2-6 and 35; 3b, 4a.

3. Discuss the known and estimated

sources of fossil fuels in the U.S. Follow-Up and Reinforcement: .
4, Estimate the time required to 1. Review questions and answers in

deplete known sources at our present student workbook.,

rate of consumption,
2, Point cut the need for developing
Tools and Materials Needed: alternate sources of energy.

1. Graphs showing trends in uses and
sowces of energy (See Figures 31,
32, 33, 34 and 35).

Estimated Time:

1 Hour.




Pages 33-40)

B. What Are the Prospects for Alternate Sources of Energy?
(Ref, PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUTIDINGS, Part One,

Overview:

This lesson is to describe alternate
soxrces of energy and to discuss their
potential,

(bjectives:

The student will be able to perform
as follows:

1. List alternate sources of energy.
2. Explain their importance,
Tools and Materials Needed:

1, Examwples and/or models of alternate
sources of energy.

2, Adiovisual,
Estimated Time:

1 Hour,
Teaching Strategies:

1. Make reading assignment prior to
clﬂBB.

2. Ask gtudents to came prepared to
discuss alternate sources,

Assign students different subjects
for special reparts,

3. Show awdiovisual,

4, Discuss and denonstrate (if posesible)
alternate somces.

5, Enoourage andience participation,

6. Ask students to answer questions in
student warkbook,

7. Conduct exercise in student workbook,
Evaluation:

1, Check answers to questions in
student werkbook, page 9, as follows:

Ib; 2c: 3-0il and gas; 4a;
S~uraniums 6b; 7-50%: 8c: 9a; 1l0b,

2. Evaluate student perfoarmance during
exercise,

FollowUp and Peinforcement:

1. Reviow questions and answers in
student warkbook.,




C. What Effect May the Fnergy Situation Have an an Individual?

(Ref, PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Qne, .
Page 41)
Overview: 3, Show adiovisual,
This legson is to stimulate thinking 4, Discuss effects an individuals,
toward a more efficient use of energy
and its effect an an individual, 5. Ask students to answer questions in
student wackbook.
Cbjectives:
Evaluation: .
The student will be able to perform
the following: 1, Check answers to questions in
student workhcok, page 10, as .
1, Discuss the pending high cost of follows:

energy and its effect on imdividuals,
1b; 2-imbalance of payments; 3-2¢;

Tools and Materials Needed: 4-smaller houses, mass transporta-
tion, smaller autos, reduction in
1, Audiovisual, conditioned space.
Estimated Time: Followlp and Reinforceament:
1/2 Hour, - 1, Review questions and answers in
student warkhook.,
Teaching Strategies: .
2. Review sections A, B and C.
1. Malls reading assigment prior to
class,

2, Ask students to bring suggestians
for alternate lifestyles,

10




III, Understanding the Use of Energy in Buildings

A, How is Energy Used in Buildings?

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

Pages 43-48)

Ooverview:

This lesson is to acquaint the student
with the distribution of energy con-
sumption in buildings, The student
should be aware that space heating
(and cooling) and water heating are
the prime users of energy in buildings.

Ohiectives:

The student will be able to perform
as follows:

1, Name the prime users of energy in
buildings in crder of their
importance.

Tools and Materials Needed:

1. addiovisual,
Estimated Time:

1 Hour.

Teaching Strategies:
1. Assign reading prior to class,

2, Ask students to survey their homes
far energy-consuming aspects.

3. Show aadicwisual,

4, Discuss ways energy is used in
buildings,

5, Ask stadents to answer questions
in student workbook,

Evaluation:

1, Check answers to questians in
student workbook, page 11, as
follows:

Follow-Up and Reinforcement:

1. Rewiew questions and answers in
student workbook.




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

{(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part One, .
Pages 49-55)

Overview: 3. show audiovisual,

To campare factors which influence 4. Discuss and demonstrate energy

energy consumption between climatic consumption accarding to climates.

arnd geographic locations.
5. Ask stidents toO answer questions

abjectives: in student workbook.
The stdent will be able to perform Evaluation:
as follows:
1. Have students answer questions in .

1, Name the climatic conditions that student workbook, page 12, as

affect energy use in buildings. followse

. Describe the importance of sun in 1l-a,b,c,d: 2~tawperature; 3a; 4a.

space heating.

Follow-Up and Reinforcement:

1. Review questions and answers in
1. Andiovisual. student warkbook.

Estimated Time: .
1 Hour,

Teaching Strategies:

1, Make reading assignment priar to
class and answer questions.,

Tools and Materials Needed:

2, Ask stulents to be able to camwpare
energy consunption in their climate
and energy consumption in other
climates.

12
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C. How Design and Construction Methods Affect Energy Use

(Ref, PROVIDING FOR FNERGY FFFICIENCY IN HCMES AND SMALL BUILDINGS, Part (ne,
Pages 56-71)

Overview: 3. Show awdiovisual,
This lesson is to acquaint the student 4. Discuss and demonstrate (if possible)
with the importance of design and factors influencing energy consunmp—~
canstruction methods and how they tian,
affect energy consumption,
5. Ask students to answer questions in
abjectives: student workbook..
The student will be able to perfarm’ Evaluation:
as follows:
1. Check answers to questions in
1. Name the design am@ construction student workbook, page 12, as
factors that influence energy follows:
cansumption and tell how each can
Sa; 6c,

Tools and Materials Needed:

Follow-Up amd Reinfarcement:

1. adiovisual,
1. Review questions and answers in
Estimated Time: student workbook,

2 Hours,

Teaching Strategies:

1. Make reading assignment prior to
class,

2, Ask students to came prepared to
discuss the design and construction
methods of their own hames and tell
how they ocould be made more energy
efficient.




D. General Reoonmendations far Fnergy Efficiency in Buildings

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

Page 72)

Overview:

This lesson is to give the student
enough informaticn to make decisions
regarding retrofitting an existing
house ar equipping a new house for
energy efficiency with a miniman of
technical effort.

Objectives:

The stident will be able to perfom
as follows:

1. List the most important jobs to do
in providing for energy efficiency
in hildings.

2. Determine the R-value needed for
insulation in your general locality.

Tools and Materials Needed:

1. Figure 105 and Table IX,
BEstimated Time:

1 Hour,

14

Teaching Strategies:

1. Make reading assigrment prior to
class.

2. Ask students to came prepared to
discuss needs for improving the
energy efficiency of their own
dwellings.

3. Discuss and give examples of
improving energy efficiency in
buildings.

4. Conduct exercise in student workbook.

Evaluatio:

1. Evaluate student performance for
exercise in stident workbook.

Follow-Up and Reinforcement:

1. Review exercise.

2. Review sections A, B, C and D,




IV. Care and Maintenance of Energy-Efficient Buildings

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN H(MES AND SMALL BUIIDINGS, Part One,

Pages 74-76)

Overview:

This lesson is to call attention to
the many details that can be doane to
improve energy efficiency in hames
and asmall buildings.

Qbjectives:

The student will be able to perform
as follows:

1, List service, maintenance ard
operational jobs that should be
done to buildings in the spring
ard in the fall,

Tools and Materials Needed:

1, Examples,

Estimated Time:

1 Hour.
Teaching Strategies:

1, Make reading assigmment prior to
class.

2. Ask students to anxdit their own

dwellings and/or the school building.

3. Discuss and demonstrate energy
audit and jobs to be done.

4, Have students answer questions in
student workbook.

5. Conduct exercise in student workbook.
Evaluation:

1, Check answers in student workbook,
page 14, as follows:

la; 2d; 3b; 4b; Sb; éa; 7a; 8b;
9b; 1l0a; lle; 12b; 13b; l4c; 15b;
16b.

2. Evalnate student performance during
exercise,

Follow-Up and Reinforcement:

1, Discuss questions and answers in
stadent workbook.




V. Developing Energy-Saving Habits

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

Pages 78-86)

Cverview:

This lesson is to point oot many
routine practices that can be
followed with very little effort
that will help conserve energy.

Objectives:

The student will be able to perfarm
as follows:

1. List several practices that a
persan can do regularly that will
help conserve energy.

2. Perfam a survey to determine
vwhich practices are being followed
in their hames, schools and other
buildings.

Tools and Materials Needed:

1. Examples.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Make reading assignment priar to
class.

2. Ask students to canplete exercises
in student workbook at home.

3. Discuss and demnstrate energy-
saving practices far individuals
in buildings.

4. Have students answer questions in
student workbook.

Evaluatio:

1. Check answers to questions in
student workbook, page 16, as
follows:

1d; 2b; 3c; 4a: Sa; 6b; 7c; 8c; 9%b;
10a; lla; 12c; 1lic; l4a; 15h; l64;
17a; 1s8h; 19b; 20b; 21b; 22a; 23b;
24a; 25b; 26b; 27b; 28h; 29b; 30e;
314; 32a; 33a; 34a; 35a; 36a; 37b.

Follow-Up and Reinforcement:

1. Review Questions and answers in
student workbook.

2. Review exercise in student workbook,




Part Two:

DETERMINING AMOUNT CF ENERGY LOST OR GAINED IN A BUIIDING

4

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

A, Terms Used to Measure Energy in Puildings

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

Pages 11-16})

Overview:

This legson is to introduce the student
to technical evaluation of heat lcsses
and gains in buildings. It discusses

heat flow through building components
and temms used for measuring heat flow.

CObjectives:

The student will be able to perfarm
as follows:

.I.Nateanddefinete:musedto
measure heat flow.

Tools and Materials Needed:
1. Examples.
2. Audiovisual.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Make reading assigmment priar to
class.

2. Show auvdiovisual.
3. Discuss material in the marmual.

4. Have students answer questions in
student warkbook.

Evaluation:

1. Check answers to guestions in
student workbook, page 21, as
follows:
l-l.bo 28, h’ 4e' Eﬂ.} 2"1b’ 2&.
3d, 4c; 31b, 2i, 3j, 4f, 5q, 6&d,
7k0 aco gho lﬂe, ].la.

Follow-ilp and Reinforcement:

1. Review questions and answers in
student workbook.

I 17




B, Understanding Heat Losses amd Gains in Buildings

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

Pages 17-23)

Overview:

This lesson is to familiarize the
students with mathematical famlas
for computing heat losses and gains

in huildings and to explain how they
are used,

Objectives:

The student will be able to perfarm
as follows:

1. Substitute the proper terms in
famalas.

2. Work simple problems,
Tools and Materials Neaded:

1. Bamples.
Estimated Time:

2 Hours,

18

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Discuss material in the manual,
Work examples on blackboard,

3. Have students answer questions in
workbook.

Evaluaticns

1. Check answers to questions in
student workbook, page 22, as
follows:
1-1b, 2a, 3c; 2a; 3a;
4-844,8 Btu/hr; 5-3,456 Btu/hr;
6c,

Follow=Up and Reinforcement:

1. Review questions and answers in
stident workbook.

at'




C. Estimating Heat Loads in Buildings

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

Pages 25-34)

. The student will be able to perform
as follows:

1. Calculate heat loss fram buildings.
2, Calculate heating load for buildings.
3, Campare energy-saving practices.
Tools and Materials Needed:

.1. Special problem building.

2. Cooling and heating load calculation
manval, GRP 158, ASHRAE,

Ezvimated Time:

8 Hours,

Teaching Strategies:

1, Make reading assignment prior to
class.

2, Btplain procedures given in manual.

3. Have students wark problems in
student workbook.

4. Have students work special
problems for a given building.

Evaluation:

Check answers to problems in workbook,
pages 23, 24, 25, 26, and 27:

1. Problem No, 1, See Worksheet A,
2. Problem No, 2, See Worksheet B,
3. Problem No, 3, See Warksheet C,

4. Evaluate student perfarmance o
special problem.

Fol low-Up and Reinfcrcement:

1. Review problems in student workbook.

y
ov‘L
19




oz

WORKSHEET A. HEAT FLOW CALCULATIONS
Answers to Problem No. 1 in Workbook

Overal]l Heat Tranefer Coefficients (U)

“ L] .
Ceiling-Roof " »p Design Temperatures
Floors Inside temperature (tij) 65°F
Slabe Qutside temperature {to) JBBF Z20°F
wWindows
Doors 0.
Tranarission Surface Oonduction Infiltration Infiltration
Building Ooetticient Area bitference logses Air Rate losoes
Roar Qorponent. w) P Y t,~t) 9 * UAAt)  Bechange {0,) q, = -Olhi(At)
i o i i
Ext. walls .081 330 ST 45 13631203
Ceiling-roof 04 225 St s A5 4oOF
1 Floor - - - -
Slab 50% 45 - 2250
Windows 0.58 30 5145 897 8%
boors 0.49 0 St 48 0
10TAL ROOM LOSS AP 4cel 1.5 1800 165 (454
Ext. walls .081 . 260 545 Jorr Mg
Ceilirg=root L4 300 St ys 42 S84
2 Floor - - - -
Slab 50 35 - 1750*
Wwindows .58 0 ST 45 0
Doors .49 0 S5t 45 500~ 440
TOTAL ROOM LOSS TR 3617 LO 1600 A468- 1292,
Ext. walls 081 495 ST 45 2045~ 1800
Ce1ling-roof 04 500 St 45 gz~ S99
3 Floor - - - -
slab 50* To* - 3500
vindows .58 45 ST 945 A330- (TO
oors .49 20 S5 485 500 44O
TOTAL RUOM LSS BT igog 2.0 5360 A4920— 4330

1292 + 4330 = 7076

{
mumm-ﬂ'fuwem-mm

* 17,290 + ;000" %0 B/ ix
16,126 + %0% =23 202




WORKSHEET B. HEAT FLOW CALOULATIONS
Answerd to Problem No. 2 in Workbook

Overall Heat Transfer Quefficients (U}
Betarior WRlls

Ceiling-Roof A o Design Temperatures
guu : Inside temperature (tj) M_WF {Cad 3
Qutside temperature (tg)
Wirdows O. fe2-*r to) 122
boors 0.
Tranmmission  Surface Temp. Conduction Infiltration  Infiltration
Building Mefficient Area Difference Losses Air Rate Loases
Room Component. w ) (ti-t.o) 9= UAdst)  Exchange (Oi) 9= -0180, (at)
Ext. walls .081 330 S ol 16y 1630
Cei ling-roof .04 225 St 6l 459 544
1 Fm bt - - -
Slab 50% 45* - 2250*
Windows 0.58 30 st &t _887— 1061
oors 0.49 0 5 6 0
TOTAL ROCOM 1OSS T sygq0 1S 1800 1652~ 127
Ext, walls .081 260 Sr 6l 1034~ 1285
Cei ling-roof .04 300 St ot £ 3%
2 Floor - - - -
Slab 50¢ 35¢ - 1750*
Windows .58 0 S 6l 0
Doors .49 20 Stret ﬁ- 59%
TOTAL ROOM 10SS 36 1.0 1600 68 1156
Bxt. walls .081 495 srel 2045 2446
Cei ) ing-roof .04 500 Srét 020 1220
3 Floor - - - -
Slab 50¢ 0 - 3500¢
Windows .58 45 HZI 133 184 é
Doors .49 20 St of 500~ 598
TOTAL ROCM LOSS % azss 2.0 5360 4926~ 5885
ol Somduct o oo = AO5D 5 30+ B ¢ A2ga%0 Bourhe 540+ 43GS 44355 = 14,210 6k [y
Total Infiltration loss = 1652 + 3468 + 4920 = 8,040 Btu/nr 1976 + 1766 + 5885 = 9,617 Bto/Ly
Total Meat Loss 33290 + 67040 v 25330 Bru/hr 14,210 + 9,601 = 28,827 Bro/wv r,;}
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WORKSHEET C. HEAT FLOW CALCULATIONS
Answers to Problem No. 3 in Workbook

Overall Heat Transfer Ooefficients (U) Degi atures
100 s V. 1 3
Ceiling-Roof . R2-oF Outside ) e
Floors Bt £t 2% tere (o)
Slabs
Windows
Doors 0.
L Transmission  Surface Tawp. Conduction Infiltration Infiltration
Building Coefficient Area Difference Losses Air Rate locases
Roam Camponent. ()] (A} (.-t ) q. = UAUL)  Exchange ©,) qg = .0160, (at)
Ext, walls st -o.no 3% 51 1363 1851
Ceiling~roof o4 001 225 51 489 803
y Floor - - - -
Slab 50 450 - 2250*
Windows 0.58 30 51 887
Doors 0.49 0 51 0
TOTAL ROOM LOSS I/WF 57q1 1.5 1800 1652
Ext. walls D8t o.no 260 51 A0 14491
Ceiling-roof 4 0.07 300 51 41 1071
, Floor - - - -
Slab 5% I5n - 1750*
wWindows .58 0 51 0
Doors A9 20 51 500 .
TOTAL ROOM LOSS R 4780 1.0 1600 1468
Ext, walls 0810010 495 51 2048 2777
Ce1ling-roof ot 00T 500 51 10200 1 18S
slab 50% 0% - 35000
windows .58 45 51 1330
Door's A9 20 51 500
TTAL POOM LOSS JB% qgq2 2.0 5360 4920

*Slab 1oss = Factor f Bxposed Perimeter Length
ﬁxgmm m:u:::a%omw 19290, Btu/Tr 5791 + 4780 +a9qz2 = 20,463 Btu/hr
Total Infiltration Loss = 1652 + 1468 + 4920 = 8,040 Btu/Nr

Total Heat Loss = TT7296 + 87640 = 25:330,Beu/he 20468 + 8,040 = 28,603 Btufhr




PROBLEM NO. 4:

Provide the student with building
plans, Have them estimate heating
loads for your location and campare
energy-saving practices, Follow
procedures given in manual beginning
on page 15,

Solution:

1, Determine R-values and tvalues for

the building components,

RValue U~Value

Use Warksheet D provided.

Walls

Ceilings

Floars

Windows

Doce's

2. Determine areas of building
camponents,

Bxteriar walls

Windows f
Dooxs 1%
Flocr

3, Determine design temperatures and

tamperature difference fram cutside

and inside,
t —F
t °F

o _—
t °F

4, Calculate heat flow by conduction
{ac).

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

Total Btu/hr

3.

8.

Calculate heat flow by infiltration
(qi}.

Air exchange in 3

each roam ___ fto/hr
qi each roam Btu/hr
qi total Btu/hr

P -

Calculate total heat flow fram
building,

e o Btu/hr
qi Btu/hr
Total Btu/hr

Estimate seascnal heating load (qg).
Follow procedures in manual,

= Estimate seasonal heat loss,

Dx 24
qs_gx X
qdg = Btu/seasmn

- BEstimate quantity of fuel required
per season,

D* %,
E=q lgxv]
E= cu, ft, gas
E= gal, fuel oil
E= kwh

Campare energy-saving practices,

Find difference in seasonal heat
load without energy-efficient
practices and with certain energy-
efficient practices,

- Estimate load

without Btu/Season
- Bstimate load

with Btu/season
= Compare fuel

required:

- without kwh/seasm

- with kwh/seasan
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WORKSHEET D. HEAT FLOW CALCULATICNS
Form for Problem No. 4 in Workbook

Owrall Heat Transfer Coefficients (U) Des i atures
nt;:anor' mtﬁ RWTET-‘FL i'niiueg % F
Ceiling-roof combo Btu/hr-ft2-*F Outside tamp  °F
Floors pru/hr-TtZ-°F -
Slabs “Bewhr-ft

Windows Pru/hr=-ft2-f
Doors Btu/hr-ft2-*F

Tranmuission Surface Temp Conduct ion Infiltration Infiltration
Building oefficient Area Di fference Losses Air Rate losses
Roam Component (v n (&=t ) 9, = UA(.t) Exchange, ©;) q = .018Q, ( t)

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

Ext. walls
Celling-roof
2 Floor
Slab
Windows
Doors
TOTAL ROOM LOSS

Ext. walls
Cei ling-roof
3 Floor
Slab
Windows
Doors -
TOTAL ROCM LOSS J

Total Conduction Loss
o - Total Infiltration Loss
i Total Heat lLoss




E., Estimating Cooling Loads in Buildings

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

Pages 35-44)

Overview:

This lesson is to explain special
adaptations for estimating cooling loads
in buildings.

Also, procedures are given for calculat-
ing heat gains in buildings and total
cooling loads,

Cbjectives:

The student will be able to perform
as follows:

1. Calculate heat gain by buildings.
2, Calculate cooling load.

3. Gampare energy-saving practices.
Tools and Materials Needed:

1, Special prablem building,

2. Cooling and heating load calculation
manual, GRP 158, ASHRAE,

Estimated Time:
6 Hours.

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Explain procedures given in manual.

3. Have stdents wark problems in
student werkbook.,

4. Have students work special problem
for a given dwelling.

Evaluations

Check answers to problems in student
workbook, pages 30, 31 and 32:

1. Problem No. 1, See Worksheet A.
2. Problem No. 2, See Worksheet B,

3. Evaluate stident performance on
special problem.

Follow-Up and Reinfarcement:

1. Review problems in student workbook.
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WORKSHEET A, COOLING LOADS
Answers to Problem No, 1 in Warkbook

Cvarall Heat Transmission Cosfficiants

. *
Ceiling-foof Cobo U.04 Stu/he-fti-*F
Floors Rute-1 -
il&‘o 59 hu;:bt 2
. t2-*p
Doors 0, 3% Bru/her-fe2-oF

£xt. wmlls 0.081 IN AER2ie r63
Ceiling-roof 0,040 225 9360 29 724

Floor -
Slab 225 0 0
1 Doocs 0.49 0 e3¢ o
Window (N) 0.50 15 @200 48 )7
Window (W) 0.58 15 S0 Ho 407 S13
stindow ( ) - - - -
t‘ - B ~ a— ﬂ‘a 5,832’ q',qs?-
TOTAL anr ;‘6‘*2 2118 360 96 1650 T P
xt. walls 0.081 260 MA236 e A7
Qeiling-roof  0.040 300 Metd60 33 432
Floor - - - -
Slab - 25 0 0
2 Doors 0.49 20 Mw23.6 3 23|
wWindow () - - - -
wandaw () - - - -
window ( : - - - -
wm t - - - -
TOTAL 46 1,160 315 280 2080 0 2% FV7es
Bet. valls  0.081 495 w236 34
Ceiling-raof  0.040 S00 A8 360 620
Floor - - - -
Slab - - - 0
) Doors 0.49 20 M35 102
Window (N} 0.58 30 13B200 29
Window (E) 0.58 15 549 510 487
Window ( } - - - -
Window ( ) - — < 40 3 600 f,660
ToTAL 20725 1315 se0 oo 0 douy T

TOTAL COOLING LOAD = SA9F + LGN + 300 = SA6% Btu/r %ﬁ82+2.°5¥+ %680 = 1,16 B u/hv,

. o




Heat Conduct ion Gross Infiltration Oocupancy Total Total
Tranapission Sanaible Infil- Bxposad Sawible Cooling Sanaible Cbounq
Building Coefficient oling Load tration Wall Cooling Loed Load ooling Load

Toom  Ompormnt (1)) Nea ETD  (pou/nr) Factor Mrea {(Btu/Mhr) (du/hr) (Btu/hr) (Wlt)

Bet. wmlls o081 © U 330 18,6 oy 675
Dmiling=roof  GuO40 OO7 225 31.0 a% 448

Slab 225 0 0
1 Ooors 0.49 ¢ 18.6 0
windaow (%) 0.58 15 17.0 148
Window (W) 0.58 15 56.0 487
whindow : ) - - - -
TOTAL 4aF 1198 360 39 1650 ST ¥
Ext. walls oanretl 260 18.6 392
Ceiling=roof D080 07 W0 1.0 m
Flooy - - - -
Slab - 225 0 0
2 Doors 0.49 20 18.6 182
windaw () - - - -
windw () - - - -
Shindow () - - - -
Vinda ()T - T = W63 2,05
TOTAL 946 1.1 280 08 0 1254 1636~
B, walls  Gu08F Ol 495 18.6 206 (003
Ceiling-roof 0.0 007 500 I31.0 549 | OF5
Floor - - - -
Slab - - - 0
) Doors G.49 20 18.6 182
Window (W) 0.58 3% 17.0 29
window (£) 0.58 15 56.0 497
window : : : I .
—_— 367 4,79
TOTAL a1 308, 60 616 0 27 28R




WORKSHEET C. OOQLING LOADS
Form for Problem No. 3 in Workbook

Ovarall Heat Tranmmission Cosfficients (U) Dea.
Criling-Roof Coibo Bute-fe2-*F Outside Tewparature
Floors o=t 2-F Mean Daily Fange

Slabs _“Beu/he-ft2

Heat Conduct.ion Gross Infiltration Oocupancy Total Total

Trunamission Seraible Infil= Expossd Sensible Cooling  Senaible Cooling

Burlding Cosfficient Cooling Load tration wWall Cooling Load  lomd  Cooling Losd  loed

foor  Cospopent (1] Area ETD {dtu ) Factor Ares (Beu/hr} {Bu/he} Bow/hry  (Bru/hr}

g

. wmlls
Cwiling-root

Slab

]

gz

L

g

.+ walls
Qeilang-roof
Floor

sLb

il

g

. wails

E

:

T

w A




F. Determining Cost Benefits of Using Energy-Saving Practices
(Ref., PROVIDING POR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Two,

Pages 45-47)
Overview: 2. BExplain procedures given in manual,
This lesson is to explain the benefit/ 3, Have students answer questions in
cost ratio and tell how to campute it, student werkbook.
Also, "payback period" and “time to
recoup investment" are explained. 4, Have students work prablems in
student workbook.
: Objectives:
Evaluation:
The student will be able to perform
- as follows: 1. Check answers 0 questions and
problans, pages 38 and 37, in
1. CGalculate cost benefits and payback student workbook as follows:
pericds for a number of variables.
Tools and Materials Needed: Problem No. 1, 3.8 B/c.
Problem No. 2, 2 years,
1, Tables in manual. Prablem No. 3, 2.35 years.
Estimated Time: Follow~Up and Reinforcement:
2 Hours. 1 Review questins and answers in
. student workbook,

Teaching Strategies:

1. Make reading assignment prior to
class,

\,u
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Part Three:

SELBECTING AND IMNSTALLING ENERGY-EFFICIENT MATERIALS AND BQUIPMENT .

I. Determining which Measures Are the Most Efficient and Economical

A. What Site to Choose

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

Pages 11-14)

verview:
This lesson is to point out the
advantages of carefully choosing a

site by describing factors that affect
energy consunption.

Objectives:

The stident will be able to perform
as follows:

l. Select a building site and
crientation that is energy efficient.

Tools and Materials Needed:

1. Aadiovisual.

Estimated Time:

1 Bour.
Teaching Strategies:
l. Assign reading prior to class.

2. Discuss subject and show
axdiovisual.

3. Have students answer questions in
student workbook.

4. Conduct exercise in student
warkbook .

Evaluation:

1. Check answers to questions in
student workbook, page 39, as
follows:

c2, c3, b4, a5, b6, a7, d8; 5-la,
2b, 3c; 6f.

2. Bvaluate student perfarmance with
exercises.

Follow-Up and Reinforcement: .

1. Review questions and answers in
student workbook.

L4
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B. ¥hat Design to Use

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

Pages 14-23)

Overview:

This lesson is to explain design
factars affecting energy consunption.
Objectives:

Student will be able to perfarm as
follows:

1. Decide what design features to use
for energy efficiency.

Tools and Materials Needed:

1, Aadiovisual.
2. Exanples.
Estimated Time:

1 Hour,
Teaching Strategies:
1. Assign reading prior to class.

2. Discuss subiect and show examples
and audiovisual,

3, Have students answer questions in
student warkbook.

4, Assign exercise in student
werkbook .

Evaluation:

l. Check answers to questions in
student workbook, page 40, as
follows:

la; 2b; 3abe; 4~la, 2b, 3c; Sa;
6b; 7a; 8d; 9; 10-1c, 2b, 3d, 4a;
1la; 12b; 13b; 14a; 15b; 16b,

2. Evaluate student performance
with exercise,

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.

i
LI 4
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C. What Construction Materials to Use

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

Page 24)

Overview:

This legson is to point out the rela-
tive values of different types of
construction materials in saving
anergy.

Objectives:

Students will be able to perform as
follows:

1. Select energy-efficient construction
materials.

Tools and Materials Needed:

1. Table I.
2. Example of construction materials.

Estimated Time:

1 Hour.
Teaching Strategies:
1. Assign reading prior to class.

2. Assign exercise.

3. Discuss subject amd show examples
of construction material.

4. Have stidents answer questions in

student workbook and perfarm
exercise,

32

Evalunations

1. Check answers tO questions in
student workbook, page 45, as
follows:
1f; 2b; 3a; 4a; Sa.

2. Evaluate student perfarmance with
exercise.

Follow-Up and Reinforoement:

1. Review questions and answers in
stident workbook.




T ——

D. What Type and How Much Insulation to Use

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

Pages 24-34)

Overview:

This lesson is to describe different
types of insulation and to recammend
the amounts needed in the various
climates for energy efficiency.
Cbjectives:

The sthudent will be able to perfarm
as follows:

1. Decide how mxch insulation to use
in a building,

2. Decide which type of insulation
to use.

Tools and Materials Needed:

l. Audiovisual.

. 2. Table III. R=Values of Insulation.

3. Examwples of insulation.

Estimated Time:

1 Hour,

Teaching Strategies:
1. Assign reading priar to class.

2. Assign exercise,

3. Show amtiovisual and discuss
subject. Show examples.

4. Have students answer questions in
student workbock.

Evaluation:

1. Check answers to questions in
student workbook, page 46, as
follows:

1b; 2a; 3c; 4c; Se; 6d; 7abe; Be;
9c:; 10a; llc; 12b; 13a; l4a; 15b;
1&); 17-__.' ! __.: laab.

2. BEvaluate student performance with
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.

2. Encaurage students to continue
interest in insulation for energy
efficiency.
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E. What Type of Vapor Barrier to Use

(Ref, PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMAIL BUTIDINGS, Part Three,

Pages 34-35)

Qverview:

This lesgon is to acquaint the student

with the importance of barriers and

to describe types of vapor barriers.
ectives:

Student will be able to perform the
fol lowing:

1, Select the proper vapor barrier
to use.

Tools and Materials Needed:

1, Examples of vapar barrier materials.
Estimated Time:

1/2 Hour.

Teaching Strategies:

1. Assign reading prior to class.
2. Assign exercise.

3. Discuss subject and show examples
of vapor barriers.

4. Have stidents answer questions in
student warkbook.

34

Braluatian:

1. Check answers to questios in
student workbock, page 48, as
follows:
labc; 2a; 3a.

2. Evaluate student performance with
axercise.

FollowUp and Reinforcement:

1. Review questions and answers in
student workbock.




F. What Type and How Much Weatherstripping and Caulking to Use

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

Pages 35-40)

Overview:

This lessan is to describe types ard
characteristics of caulking and
weatherstripping and how they influence
energy efficiency.

Objectives:

The student will be able to perfomm
as follows:

1. Select the proper caulking and
weatherstripping.

Tools and Materials Needed:

1. Table V, Characteristics of Different
Types -of Weathexrstripping.

2. Table VI, Characteristics of
Different Types of Cautking.

3. Exanples of weatherstripping and
caulking.

Estimated Time:

1 Hoar,

Teaching Strategies:

1. Assign reading prior to class.
2. Assign exercises.
3. Discuss subject and show examples.

4, Have students answer questions
in stadent workbook,

Evaluation:

1. Check answers to questions in
student workbook, page 49, as
“ollows:

Ibad; 2a; 3e; 4a; 5b; 6d; 7b.

2. Bvaluate student performance with
exercise.

Follow-Up and Reinfarcement:

1. Discuss questions and answers in
student workbook.
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G. What Type of Windows to Use

(Ref. PROVIDING FOR ENERGY EFFICTENCY IN HOMES AND SMALL BUTIDINGS, Part Three,

Pages 41-46)

Overview:

This lesson is to describe types and
characteristics of windows with regard
to energy efficiency.

ij ectives:

The student will be able to perform
as follows:

1. Decide which types of windows are
most energy efficient.

Tools and Materials Needed:

1. Andiovisual,
2, Examples of windows.

Estimated Time:

1/2 Hox.
Teaching Strategies:

1. Assign reading prior to class.
Show andiovisual,

2, Assign exercise.

3. biscuss subject and point out
exaples.

4, Have students answer questions in
student workbook.

36

Evaluation:

1. Check answers to questions in
student workbook, page 50, as
follows:
le; 2a; 3b; 4b; Sabe; 6abe; 7b.

2, Pvaluate student performance with
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbock.




H, What Type of Docrs to Use

(Ref, PRWWIDING FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUITIDINGS, Part Three,

Pages 46-48)

Overview:

This lesson is to describe types of
doors and factars influencing emergy
efficiency.

tbjectives:

The student will be able to perform
as follows:

1, Decide type of docrs that are most
energy efficient.

Tools and Materials Needed:

1. Aandiovisual.
2. Examples of doors.

Estimated Time:

1/2 Hour.
Teaching Strategies:
1. Assign reading prior to class.

2. Assidn exercise.

3. Show audiovisual, discuss lesson
and point out examples.

4, Have students answer cuestions in
student. workbook.

Evaluaticn:

1. Check answers to questions in
student workbook, page 51, as
follows:
labe; 2c: 3b.

2. Evaluate student perfarmance with
exercise.

Follow-Up and Reinfarcement:

1, Review questions amd answers in
student workbook.
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I. vhat Type of Heating Equipment to Use

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

Pages 49-56) .

Overview:

This lesson is to describe types of
heating equipment ard give samne
characteristics of each with regard
to efficiency.

Objectives:

The student will be able to perform
as follows:

1. Decide which type of heating

equipment is the most energy
efficient.

Tools and Materials Needed:

1. Adiovisual.
2. Examples of heating units.

Estimated Time:

1 Hour.

Teaching Strategies:

1, Assign reading pricr to class.
2. Assign exercise.

3. Show awdiovisual, discuss subject
and point out examples.

4, Have students answer questicns in
student workbook.

38

Evaluation:

1. Check answers to Questions in
student workbook, page 52, as
follows:

le, 2b; 3a; 4a; 5a; 6b; 7-1d, 2b,
3a, 4e, 5c; 8d; Y9a; 10a.

2. Bvaluate student performance with
exercise.

Follow-Up and Reinforcement:

1. Review questins and answers in
student workbook.




J. What Type of Air Conditioners to Use if Needed
.(Ref.. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUIIDINGS, Part Three,

Pages 57-61)

Overview: Teaching Strategies:

This lesson is to discuss air cordi- 1. Assign reading prior to class.
tioning equipment and the factors

influencing energy efficiency. 2. Assign exercise.

Objectives: 3. Show andiovisual, discuss subject

and point out examples.
The student will be able to perform

as follows: 4. Have students answer questions in
. student workbook,
1. Describe the types of air condi-
tioning equipment, Evaluation:
2. Decide what efficiency rating is 1. Check answers to questians in
best. student workbook, page 53, as
follows:

Tools and Materials Needed:

labe; 2abe; 3b 4a; Sbhp 6a; 7a.
1, Auvdiovisual.
2. Evalnate student performance during
. 2. Examples of air conditioners and exercise.

EER's,
Follow-Up and Reinfarcement:

Estimated Time:

l. Review questions and answers in
1/2 Hour. student warkbook.




K. What Type of Ventilation to Use

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

Overview: Evaluation:

This lesson is to explain the need far 1. Check answers to questions in

proper ventilation and how it should student workbook, page 54, as

be accamplished. follows:

Cbjectives: Ib; 2b; 3a; 4ab; 54; 6ab; 7b; 8a;
Sc.

The student will be able to perform

as follows: 2. Evaluate stdent performance during
exercise,

1, Explain how proper ventilation is

accanplished, Follow-Up and Reinforcement:
Tools and Materials Needed: l. Review questions and answers in

stdent werkbook .
1. Audiovisual,

2, Bxaples of ventilation,
Estimated Time:

1/2 Hour,
Teaching Strategies:
1. Assign reading prior to class.

2. Assign exercise,

3, Show adiovisual and discuss
subject.

4. Have stiudents answer questions in
student workbook.
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1. vhat Type of Lighting to Use

{Ref. PROVIDING FOR ENERGY EFFICTENCY IN HMES AND SMALL BUIIDINGS, Part Three,
Pages 67~68)

Overview: Evaluation:

This lesson is to explain how different 1. Check answers to questions in
types of lighting may affect energy student workbook, page 55, as
efficiency. follows:

Cbjectives: la; 2a; 3b.

The student will be able to perform 2. Evaluate student perfarmance with
as follows: exercise.

1. Select the most efficient lighting. Follow-Up and Reinforcement:

Tools and Materials Needed: 1. Review questions and answers in

student workbook.
1. addiovisual.

2. Bxamples of light bulbs.

Estimated Time:

1/2 Hour.
Teaching Strategies:
1. Assign reading prior to class.

2. Show audiovisual, discuss subject
and show exarples.

3. Assign exercise.

4. Have students answer questions in
student workbook.
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M, What Type of Water Heater to Use

(Ref. PROVIDING FOR ENEFGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 70-71)

Overview: 3. Show audiovisual, discuss subject

ard point out examples.
This lesson is to explain how energy
can be saved by efficient selection and 4. Have students answer Juestions in

use of water heaters. student workbook «
abjectives: Evaluation:
The stadent will be able to perform 1. Check answers to questions in
as follows: student workbook, page 56, as
follows:
1. Select the most efficient type and
size of watex heater. la; 2b; 3a.
Tools and Materials Needed: 2. Evaluate student performance during
exercise,
1, Aundiovisual,
Follow-Up and Reinforcement:
2. Examples.
1. Review questions and answers in
Estimated Time: student warkbook.
1/2 Bour.

Teaching Strategies:
1. Assign reading prior to class.

2. Assign exercise.
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N. What Type of Plumbing to Use

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

Pages 72-75)

Overview:
This lesson is to discuss factors

influencing energy conservation in
plumbing fixtures and appliances.,

Qbjectives:

The student will be able to perform
as follows:

1. Select ard use plumbing fixtures
and appliances efficiently.

Tools and Materials Needed:

1. Audiovisual.

2, Examples of energy savings in
plunbing and appliances.

Teaching Strategies:
l. Assign reading prior to class.

2, Assign exercise,

3, Show adiovisual, discuss subject
and point out examples.

4. Have students answer questions in
student workbocok.

Evaluation:

1. Check answers to questions in
student workbock, page 56, as
follows:
lb; 2a; 3b.

2, BEvaluate student perfamance with
exercise,

Follow-Up and Reinforcement:

l. Review questions and answers in
student workbook.

-
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II. Installing Energy-Saving Materials

A, 1. Installing Insulation in the Ceiling .

(Ref, PROVIDING FCR ENERGY EFFICIENCY IN HOMES AND SMALL BUTIDINGS, Part Three,
Pages 75-83)

Overviews Teaching Strategies:

This lesson is to give procedures for 1. Assign reading prior to class.
installing insulation in ceilings.
2. Show audiovisual and demonstrate

Objectives: frocedures.

The student will be able to perform 3. Have students answer questions ir

as follows: student workbook.

1. Install insulation in ceilings 4. Have students install insulation
froperly. in a section of ceiling as directed

in the manual.
Tools and Materials Needed:

Evaluation:
1. Aadiovisual.
1. Check answers to questions in

2. Insulation batts or rolls. student workbook, page 57, as
follows:

3. Loose=fill insulation. .
1b; 2¢; 3b; 4c; 5e; 6a; 7b; 8ar

4. Rigid insulation. 9a; 10c; lla; 12c; 13b; l4c; 1ib;
16a; 17b: 18c: 19a; 20a; 2la; 22

5. Staple gun. (See Figqure 4).

6. Measuring tape. 2. Evaluate student perfarmance during
exercise.

7. Fnife.

Follow-Up and Reinforcements

8. Madels of ceiling construction.

1. Review questions and answers in
Estimated Time: student workbook.

2 Hours.
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A. 2. Installing Insulation in the Floor

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

Pages 83-85)
Overview: Teaching Strategies:
This lesson is to give procedures far 1. Assign reading prior to class.

installing .nsulation in floors.
2. Show audiovisual and demonstrate

Objectives: procedures,
The stadent will be able to perfcarm 3. Have stidents answer questions in
as follows: student workbook.
1. Install insulation in floors 4. Have students install insulation in
operly. a section of flooring as directed
in the manual.

Tools and Materials Needed:

Evaluation:
1. Adiovisual.
l. Check answers to Questions in
2. Insulation batts ar rolls. student workbock, page 61, as
follows:
3. Rigid insulation.
la; 2a; 3a; 4b; Sc: 6ar 7d; 8b;

4. Measuring tape. 9 {See Fiqure 4).
S. StapPle gun. 2. Evaluate student performance during
exercise.

6. Steel wire or mesh wire.
Follow-Up and Reinforcement:

7. Wire cutters.
1. Review questions and answers in
8. Models of floors or actual floors. student workbook.

Estimated Time:

2 Hours.

.
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A, 3, Installing Tnsulation in the Walls

‘ {Ref, PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,

Pages 86-89)
overview: Teaching Strategies:
This lesson is to give procedures for 1, Assign reading mricr to class.

installing insulation in walls.
2., Show audiovisual and demonstrate

bjectives: procedures,
The student will be able to perform 3. Have students answer questions in
as follows: student workbook.
. 1. Install insulation in walls properly. 4. Have stidents install insulation
in a wall section as directed in
Tools and Materials Needed: manual.
1. Axdiovisual, Evaluation:
2, Looge-fill insulation. 1. Check answers to qQuestions in
student workbook, page 62, as
3. Insulation batts or rolls. follows:
4, Rigid insulation. Ib; 2£; 3a; 4a; 5¢; 6a; Tc; 8by
9¢c; 10c; lib; 12a; 133; ld4a; 15
. S. Measuring tape. (See Figure 4),
6. Staple qun, 2. Evaluate student performance

during e-ercise,
7. Blower for loose-fill.
Follow=1lp and Reinforcement:

8., Models of walls or actual wails.
1. Review questions and answers in
Estimated Time: student workbook,.

2 Bowurs.,
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A. 4. Installing Insulation in the Basement and Crawl Space

(Ref. PRVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL, BUIIDINGS, Part Three,

Pages 89-90)

Ovexrview:

This lesson is to give procedures for
installing ingulation in crawl space.

Objectives:
The student will perform as follows:

1. Install insulation in crawl space
properly.

Tools and Materials Needed:

1. Adiovisual.

2. Batt ar roll insulation.
3. Staple gun.

4, Measuring tape.

5. Knife.

6. Crawl space for exercise.

Estimated Time:

2 Hours.

Teaching Strategies:

1. Assign reading priar to class.

2. Show awdiovisual and demonstrate
procedures.

3. Have students answer Questions in
stadent workbook.

4. Have students install insulation
in a section of crawl space.

Evaluation:
1. Check answers to Questions in

student workbook, page 64, as
follows:

lc; 2ay 3b; 4b; Sb; 6a; 7a; 8a;
9 {See Figure 4}.

2. Evaluate student perfarmance
during exercise.

Follow-Up and Reinforcement:

l. Review questians and answers in
student workbook.




B. Installing Vapar Barrier

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

Pages 91-92)

Overview:

This lesson is to give procedures for
installing vapor barriers.
Objectives:

The student will be able to perfarm
as follows:

1. Install vapor barriers properly.
Tools and Materials Neaded:

1. 4 mil polyethylene.
2. Staple qun.

3. Tape.

4. Knife.

5. Measuring tape.

6. Stud wall section.

Estimated Time:

2 Hours. :

Teaching Strategies:

1. Assign reading prior to class.

2. Damonstrate procedures.,

3. Have students answer questions in
student workbook.

4, Have students install vapor
harrier in a wall section.

Evaluation:

1. Check answers to questions in
stiwident workbook, page 65, as
follows:

1d; 2 (See Figure 5); 3a; 4b; S5a;
ob; 7d; 8a.

2. Evaluate student perfarmance during
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
sthident workbook.
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C. Installing Weatherstripping and Caulking

{(Ref, PROVIDING FOR ENERGY EFFICIENCY IN H(MES AND SMALL BUIIDINGS, Part Three,

Pages 93~97)

Overview:

This lessan is to give procedures for
installing weatherstripping and
caulking.

tbjectives:

The student will be able to perform
as follows:

1, Install weatherstripping and
caulking properly,

Tools and Materials Neaded:

1. Adiovisual,

2, Weatherstripping.
3, Caulking.

4, Caulking gun.

5. Staple gqun.

6. Measuring tape.
7. Srewdriver.

8. Model for installing weatherstripping
and caull.ing.

Estimated Time:

2 Hours.,

Teaching Strategies:

1, Assign reading pricr to class.

2. chow awdiovisual and demonstrate
Erocedures.

3, Have students answer questions in
student workbock.

4, Have students install weather-
stripping and caulking as directed
in manual.

Evaluation:

1, Check answers to questions in
student workbook, page 67, as
follows:
l-air infiltration; 2-windows and
doory 3a; 4da; Se; 6ay 7c: 8b; 9a;
10 (See Figure 6).

2. Evaluate student performance during
exercise.

Follow=Up and Reinforcement:

1. Review questions and answers in
student workbook.
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D. Installing Storm Windows and Doors

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

Pages 97-102)

Overview:

This lesson is to give procedures for
installing starm windows and doors.

Gbjectives:

The student will be able to perform
as follows:

1. Tnstall storm windows and doors
properly.

Tools and Materials Needed:

1. Aaudiovisual.

2. Starm windows.
3. Storm doors.

4. Screwdriver.

5. Measuring tape.
6. Knife.

Estimated Time:

2 Hours.

Teaching Strategies:

1. Assign reading priar to class.

2. Show audiovisual and demmstrate
procedure.

3. Have students answer questions in
student workbook.

4. Have students install a stcrm
window or a storm door.

Evaluation:

). Check answers to questions in
student workbook, page 68, as
follows:

la; 2e; 3a; 44; Sh; 6c; 7b; 8a;
9¢c3 10a; llb; 12b; 13b.

2. Evaluate student perfarmance during
exercise.

FollowUp and Reinforceament:

1. Review questions and answers in
student workbook.

.
L
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I11. Inproving Efficiency of Bquipment
. (Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUTLDINGS, Part Three,

Pages 103-111)
Overview: 4, Have students answer questions and
perfarm exercise in student work-
This lesson is to describe methods of book .
improving efficiency of systems and
equipgment. Evaluaticon:
cbjectives: 1. Check answers to questions in
- student workbook, page 70, as
The student will be able to perfarm follows: .
as follows:
le; 2a; 3b; 4a; S5¢; 6d; Te; 8a;
1. Improve efficiency of systems and 9¢c; 10d; lia; 12a; 13a; l14a; 15b;
equipment., léa.
Tools ard Materials Needed: 2., Evaluate perfarmance of students

with exercise.
1. andiovisual.
Follow-Up and Reinforcement:

Estimated Time:

1, Review questions and answers in
2 Hours, student workbook.

. Teaching Strategies:
1. Assign reading pricr to class,

2. Show audiovisual.

3, Discuss system and demonstrate
procedures.
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