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Project Retrolech

Project Retro-Tech has evolved from efforts by the
Department of Energy (DOE) to fill & need expressed
by various consumer groups. On the one hand, State
and local agencies that use Feders! end Stete funds
t0 weatherize the homes of fixed- end iow-income
p2ople have pointed out & need for ¢ sourcs of
technical know-how to improve the effectiveiess

of their weatherizing messures, sither in terms of
higher fusl savings or reduced instailation cost.

On tha other hand, many consumer groups hava
pointed out tha difficulty in locating quaiified
technicians who specializa in weatharizing homes.
Firms that sall aithar insuiation or storm windows
and doors ara not always properly statted with
trained specialists who can maka an ovarall
assassmant of thermal deficiencias and
recommend optimum correctiva action.
Misapplication or lack of attantion to any key
elemnent in the total weatherization procass can
negata the fuel and cost savings resuiting from the
instaliation of insuiation and storm windows.

The shortaps_of skilled and trained technicians

who specializa in weatherizing homes will be further -

aggravated during tha next faw years as
homeowners turn to retrofit measuras for relief
from tha higher cost of energy.

The expanding requirements for a large cadre of
skilied technicians who have been trained in
techniques for weatherizing the homes of ali

. incoma ievels of the population will piace additional

burdens on the vocationai-technical schools at the
secondary, post-secondary, and aduit education
lavels. Tha Home Weatherization Course developed
by DOE is designed t0 assist the vocational-
technical schools to meet this challenge.

The DOE Waatherization Menusl, howaver, is

only ona of a serice of training materiais being
developed by OOE, Depertment of Housing end
Urban Developmant (HUD), and privata industry
groups. These additional training materiais, when
they become available, will enable the vocational-
technical schools to expand the content of the
initial Home Weatherization Course. in addition,
they will be abia t0 edd other courses 1o train the
specialists needed to fill the many new jobs
resulting from the increased emphasis on home
weatherizetion.

M
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| Preface

This bookiet was prepared as.a guide to Instructors  DOE weicomes your ideas snd comnents about the

in developing lesson pians for a Home Home Weatherization Course. In addition, we would
Waeatherization Course that promotes the use of appreclate information from you regarding your use
known RETROtit TECHnology to improve thermal of the training materiais, either for speciei groups or
characteristics and conseive energy in residential for vocational students pursuing a career in the
housing. construction trades. Your commaents, aiong with

any suggestions for improving the training materiais
Although the suggested lesson plans contained in should be mailed to:
this booklet have been designed for a special

course for supervisors of workcrews actuaily Director

engaged in home weatherlzation, the concepts Office of Weatherization Assistance
ambodied In the individual lassons cen aiso be Depertment of Energy
incorporated into the curricuium of construction Washington, DC 204681

trades programs at yocatioul-tochnlul schools at
the secondary. post-secondary, or adult education
lovels. :

iv

O

ERIC

Aruitoxt provided by Eic:



Home Weatherization
Instructor's Guide

5 Y - S A e ——

Contents
Foreword ' il
Preface iv

General Lesson Plan

A. Course Objectives 3
8. Instructional Objectives 3
C. Equipment Required 3
D. Student Materlals 3
E. Lesson Topics 3
F. instructional Strategies 4
G. Format of Losson Pians 4
Lesson Plans:
1. Overview of Course . 5
2. Introduction to Heat Loss 8
3. Building Heat Loss by Conduction 14
4. Building Heat Loss by Infiitration ' 2
Home Weatherization in 4 Steps: .
5A. Step 1: inspection 23
§8. Step 2: Calculation 2
5C. Step 3: Evaluation 42
5D. Step 4: Installation 49
6. Job Book Example by Students 52
Publications od Home Weatherization 55




Home Weatherization
Instructor‘s Guide

ProjectRetrdlech

General
Lesson Plan
for Course

on Home
Weatherization

A. Coures. “:djectives: C. Equipment Required

1. The DG Westherizziion Manusl snct Job Book The following equipmant is required for the
are based on known technology for retrofitting classroom lectures and/or demonstrations:
residential housing. The principal objective of
the course on Home Weatherization is to train 1—Projection screen
community service groups to use available 1—Overhead projector
technology when retrofitting residantial housing 1—Set of transparencies (prepare from
under government-assisted weatherization charts contained in supplement to this
programs. Retrofit measures can be an guide)
etfective means for improving thermal )
characteristics of housing and reducing energy 1—Set o 35 mm slides—optional (may be
use. : i obtained on ioan from the FEA Regional

. Office)

2. A secondary objective of tha course is to 1--Sampie of common forms of insulation
improve the vocational and avocationai and other weatherizing materials.
opportunities of young peopie and adults
enrclied in both the accredited and D. Student Materials
nonaccredited construction trades programs by .

. oa
preparing studants for the new business and 1. FEA Home Weatherization Manual
empioyment opportunities resuiting from 2. FEA Home Weatherization Job Book
increased amphasis on homa weatherization.

B. instructionsi Objectives €. Leseons: Lesson plans are Included In this

1. Estimation: Given tha physical dimensions bookiet on the following topics:
and construction features of a datached
residentiai structure, a studant will prepare for g;mmod
the homeowner & written analysis (job book), No. Tople (::lm'l;lnn)lo
containing the following: 0. ! :

a. ldantification of gross thermal deficiencies 1 Overview of Course 0:30
of the structura that result in heat losses by 2 Introduction to Heat Loss .30
infiltration and conduction; :

3 Heat Loss By Conduction 1:00

b. Comparison of current heating By Infiltrati 130
requiremants with the potentiai fuel and 4 Heat Loas By In on :
cost savings; Home Waeatherization In Four Steps

¢. “Job writeup, from which tha material SA Step 1 — Inspection :30
specifications and bill of materials will S8 Step 2 — Calculation :30
be prepared; . 8C Step 3 — Evaiuation 1:00

d. Biil of matarials for the feasible remedias SD Step 4 — Instaliation 3:00
including costs and payback period. 8 Job Book Example by Students :30

2 inataliation: Given the job writeup (job bock) Total Suggested Class Time  8:00

for a detached residential structure, the student
will describe and/or demonstrate to others

the proper methods for Installing the specitied
materiais. |n addition, the student will

describe and/or demonatrate the method for
conducting a post-evaluation at the end of a
heating season to determine the actual energy
saved by a retrofit program.

#
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F. Instrestional &rlhﬂn

1. Course for Work-Crew Supervisors
in cooperation with the State Energy Office,
State Board of Education, and other appropriate
State offices, technical-vocational schoois are
encouraged to offer this 8-12 hour training
course to work-créw supervisors, foremen, or
estimators who &re engaged in government-
assisted programs for weatherizing the homes

- of tixed-and low-income people.

2. Post-Secondary and/or Secondary Vocational
Technical Program
For studen:s who are pursuing a career in
residential construction and/or retrofitting
fieid, the vocational-technical schools are
encouraged to modi'y their socational programs
by incorporating one or more® of the iesson
units into such reiated courses as carpentry,
residential construction/rehabliitation. and
heating. ventilating, and air-conditioning.

3. Aduit Education Program
For aduits who wish to enhance their vocational
or avocational opportunities, the vocational-
technical schools are encouraged to conduct
noncredit courses in home weatherization
based on training materials developed by FEA
and othars.

Home Weatherization
Instructor's Guide

¢ ———— R
R ——

G. Format of Lesson Plane

The lesson plans starting on the facing page
contain “points of emphasis" to be covered by the
instructor during the classroom lecture. Adjacent to
sach emphasis point is a page reference In the
student's manual and the chart number ot the
visual ald to be used to reintorce the emphasis

point.

The visual aids, either trunsparenciles for overhead
projection or 35mm slides, shouid be prepared lo-
cally from a set of 8" x 104" charts contained in
a separate package that accompanies this instruc-
tor's guide. Each chart is numbaered to coincide
with the appropriate point of emphasis.

For the convenience of the Instructor when
reviewing a tesson plan, each chart appears In
miniature at the bottom of the appropriate page of
the instructor's gulde. ’
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Lmogvr:::i‘eu Polints of Emphasis E.‘;‘." . ﬁ:‘“
of Course

1. | Objective(s) ot Course:
a. Learn to use simplitied techniques for utilizing known tech- C4

nology when retrofitting residential structures to improve
thermal characteristics and reduce energy use.

b. (other)

(Lesson continued on next page)

Chart C-1 Chart C-2

INSTRUCTIONAL
OBJECTIVES

ESTIMATION
Student will writton
HOME . Studont wh prepers

WEATHERIZATION -

(2) Comparison of requirements/sevi-gs

COURSE (9 16 seckicce
INSTALLATION
Student wili:
(1) Supervise sppiication
(2) Conduct post-evalustion

243-303 O -1 -3
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. i Lesson Plan 1.
Points of Emphasis Pegs | Hor" Overview

of Course

(Contln‘ued from previous page) y

2.{ instructional Objeciives

Estimation: Given the physicsl dimensions and construction c-2
features of a detached residential structure, a student will pre-
pare for the homeowner a written analysis (job book), containing
the following:

() \dentification of gross thermal deficiencies of the structure
that result In heat losses by inflitration and conduction;

(b) Comparison of current heating requirements with the
potential fuel savings;

(¢) Job writeup, from which the material specifications and
bill of materiais will be prepared;

(d) 8ill of materiais for the feasible remedies, Including costs
and payback period.

instaliation: Given a job write-up (job book) for & detached
residential structure, the student will describe and/or demon-
strate to others the proper methods for installing the specitied
materials. in addition, the student will describe and/or demon-
strate the method for conducting a post-evaiuation at the end <!
a heaiing 88ason to determine the actual energy saved by a
retrofit program.

{ Leszon continuad on next page)

ig
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n Pan 1. Points of Emphasis : :‘ o ik
OV E -ew age No.
Of Course (Continyed from previous page)
3. | Course Content:
(8) Introduction to Heat Loss c-3

(b) Building Heat Loas by Conduction
(c) Buildinj Heat Loss by infiltration
(d) Four Steps to Home Weatherization
Optional:

(e) Laboratory Exercises

(f) Field Exercises

End of lesson no. 1

Chart C-3

LESSONS

A. INTRODUCTION TO
HEAY LOSS

B. BUILDING HEAT LOSS
BY CONDUCTION

C. BUILDING HEAT LOSS
BY INFILTRATION

D. 4 STEPS TO HOME
WEATHERIZATION
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Manust| Chart Lesson Plan 2.
Poin f Em is - ,
ts of Emphas Pega o1 Introduction
to Heat Loss
1. | Most homes can use much less fuel without sacrificing comfort. 1 C

Fuel can be saved by Improving buliding.

2. | Heat always tends to flow from a high-temperature area to a fow-{ 1
temperature area.

(Lesson continued on next page)

Chart C-4

MOST HOMES
CAN USE
MUCH
LESS FUEL
WITHOUT
SACRIFICING
COMFORT
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" Flan 2. Points of Emphasis Manual{ Chart
Introd:iction nis P Page |No.
to Heat Loss

(Continued from previous paga)

3. | Heat that escapes must be replaced. 2 C-5

4. | When less heat escapes, less fuel is required. 2 C-6

(Lesson continued on next page)

Chart C-5 Chart C-8

Less heat uénplng

= i
. less fueln to
THEN: T e stay comfortabls inside
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Points of Emphasls

Page

hart '
No.

(Continued from previous page)

5. | “Btu” as a unit of measure is very simall.

1 heating unit represents about 100,00C Btu.

(Lesson continued on next page)

6. | Heating unit concept will simplify calcuiations.

C-7

C-8

Chart C-7

Chart C-8

1 British Thermal Unit
(Bltu)
3

THE HEAT NEEDED TO
RAISE 1 POUND OF
WATER 1 DEGREE
FAHRENHEIT WHICH
IS APPROXIMATELY
THE HEAT QIVEN OFF

8Y BURNING
ONE KITCMHEN
MATCH-

- &

10

Lesson Plan 2.
Introduction
to Heat Loss
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Lesson Plan 2 Manual| Chart
L Points of Emphasis o | No.
Introduction ph Page Mo
to Heat LOSS_ (Continued from previous page)
7. | Heating requirements are caic:ilated on seasonal basis to deter- 3

mine total fuel use.

8. | District heating factor concept allows for climatic differences 3 c-9
beiween areas. C-10

(Lesson continued on next page)

Chart C-9 Chart C-10

'F , HEA'I?lNG [ ] .
THE AREA FOR THE UNITED SYATES
HAS 4,000 HEATING
DEGREE-DAYS,

THE DISTRICT
HEATING
FACTO'g

"

b
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R
Points of Emphasis Manuat) Chart n2.
L] . .
Pee Introduction
(Continued from previous page) to Heat Loss
9. | Home Weatherization Is a Four-Step Process: 3 c-11
(a) Step 1: inspection of the buliding 3 c-12
ingpect the bullding to determine its construction charac- '
teristics.
(b) Step 2: Calculation of heat fosses 3 c12

Calculate the heat losses from the house.

(Lesson continued on next page)

Chant C-11

HOME o
WEATH%gIZATION |
A
FOUR-
STEP
PROCESS

12
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Lesson Plan 2. Manual| Chart
. Points of Emphasis Page .
Introduction Ho
to Heat Loss (Continued from previous page)

(c) Step 3: Evaluation of the deta

Evaluate the building characteristics and heat losses to 3 C-12
determine what measures shouid be taken.

(d) Step 4: Inetailation of materiale 1 3 C-12
install the weatherizing materials.

10. | Job Book has been designed 'for recording this information on C-13
each separate bullding to be weatherized.

End of Lesson No. 2

Chart C-12 . \ Chart C-13

FOUR-STEP |  DPro
" PROCESS Project

1. INSPECTION OF

THE BUILDING

2. CALCULATION OF |
HEAT LOSSES -

-3. EVALUATION OF e
THE DATA

4. INSTALLATION OF =. T -
THE MATERIALS =T =

_M—
13
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Points of Emphasis Paaiai| Chart
1. | Heat loss by conduction means heat removed by flow through 4 C-14
the exterior materials.
2. | Rate of heat l0ss depends on. 4 C-15
- Area of surface
- Length of time
- Type of material
- Temperature difference
across the surface.
3. | Materiais that have iow rate of heat fiow are thermal insulators. 4 C-15
(Lesson continued on next page)
Chart C-14 Chart C-18

CONDUCTIO

IS :

HEAT LOST

THROUGH THE
EXTERICR

SURFACES

OF HEAT LOSS

-
“2
-
2
Ts
bt
-
-
-
-
~
-
o
-
T~
=
T
-2
-
-~
-
-
Te
-
-
-
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Lesson Plan 3.
Building

Heat Loss by
Conduction
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Building

Heat Loss by
Conduction
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Manual | Chs
Points of Emphasis Page | ot
(Continued from previous page)
Types of Insuiation material commonly used in building 4
construction are:
(a) Loose fill 4
- Glass or rockwool, wood fiber, (Show
plastics sampie
- Low cost of
- Use on horizontal surfaces each)
- Will settle
(b) Bisnket or batt : 4 |(show
- Glass or rockwool, wood fiber sample
- Low cost N of
- Most common each)
- Common thickness 3-1/2" to 6"
- Common widths 16" & 24"
- Blankets comes in rolls
- Batts come in shorter lengths
- Both come with, or without, vapor
barrier.
(c) Rigid insulation 4 |(Show
- Fiber boards, foamed plasters g?mple
- Higher cost each)
- Generally not used for home
weatherization.
Insulating vaiue of material is measursd by its Resistarice, 6

or R value. ,
The higher the R value, tha better the insulation.

(Lesson continued on next page)

18
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Manual] Chart
Points of Emphasis Page | No.
(Continued from previous page)
6. Frﬁm the table of R Values In the manuai, compare the values 6 C-16
of some common materials found in house construction:
(a) Alr'fiim and spaces 6 | cCa7
{b) Masonry 6 C17
(Lesson continued on next page)
Chart C-18 Chart C-17
Table 1:
Insulation Value of Common Materials R VALUES OF
- = =t SOME COMMON MATERIALS
tmesizmeT um
- = = AR FLLM AND SPACES
———— i i 8
- - — - SATORA. onehan AL
oy iy " . ettty
== 4 i - :

—— '2' 1
B an vave e - 1!
it e

= : H

20

16

Lesson Plan 3.
Building

Heat Loss by
Conduction
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Lesson Plan 3. . » anua
Bu“ din g Points of Emphasis ' r.,.‘ ' 22'"

Heat Loss by (Continued from previous page)

Conduction
(c) Buliding materlais — generai 6 | c18
(d) insulation materials 6 c-19

{e) Windows and doors 6 Cc-19

{Lesson continued on next page)

Chart C-18 Chart C-19
R VALUES OF R VALUES OF
SOME COMMON MATERIALS SOME COMMON MATERIALS
BULDING MATRNALS IWAIMNAAIAL
— T win === i e
Al ahumtng o s [ .. - "il' ':o‘b
FRSbenE Lnduig Sty ::.;.: Li l::;_-_ ) e 1
N -
e B
Swnan ‘s WINDOWS AND DOORS
i 3 el T
=a- e : m‘ll”" - R
y’ < 5 maremas . )
MR : e L 1.9
==, 1 == 8

17
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Tmanusi] crert | LEsSON Plan 3.

Points of Emphasis Page | No. ;
- : Building
(Continued from previous page) : Haat Loss by
Conduction
7. | R value of materiais can be added together to obtain an overall
‘\1 resistance, or R value of a building section.
i
(a) Typical overall R for wail sectlon. 4 c-20
(b) Typical overall R for ceiling. 5 c-21

(Lesson continued on next page)

Chart C-20 Chart C-21

TYPICAL TYPICAL
WALL SECTION CEILING SECTION

e - -

R
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Lesson Plan 3. Manual] Chart
ve ae Points of Emphasis Page | No.
Building _
Heat Loss by (Continued from previous page)
Conduction

(¢) Typical overall R for roof. 5 c-22
~ (d) Typlcal overall R for tioor. 5 c-23
8. | Vapor barrier: Molsture In alr exerts pressure. Molsture flows 5 C-24

from high pressure side to low pressure side.

As molsture flows from Inside tc outside, the temperature drops.
When the caw point |s reached, the moisture condenses and
causes wetting of insulation and framing.

(Lesson continued on next page)

Chart C-22 Chart C-23
AL TYPICAL
ROOTFY g'ECC“ON FLOOR SECTION i

Herdwesd Pisering .1\
12" pywens 00
inaide Suriece 88
OwriR 270

19
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manual] chant | LEsson Plan 3.

Points of-E i ) o
oints of- Emphasis . Page |MNo Building
(Continded from previous page) Heat Loss by
Conduction

Since a vapor barrier will reduce the flow of molstura before It
reaches the Insulation, place the vapor barrier on the inside
(warm: side).

(a) Polyethylene fiim and aluminum foll are excellent; kraft
paper |s averags.

(b) Seal with pressure Joint. Remove moisture that escapes
through vapor barrier by venting to the outside.

End of lesson no. 3

(Lesson no. 4 starts on next page)

Chart C-24 Chart C-26

LN Surome = | | INFILTRATION

_— = IS
~+ || HEAT LOST BY
- COLD AIR
b= || COMING IN
- AND
 WARM AIR
GOING OUT
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Lesson Plan 3. ‘ Pro— rv—
Building Points of Emphasis Psge | No.
Heat Loss by

: 1. [ Heat is |ost by cold air coming in and warm air going out. This { 7 C-25
Conduction leakage or infiltration is caused by two factors: T

(a) Intiitration by ~ind occurs when wind flows in on one side 7 C-26
and warm air flows out on the leeward side.

(b) Intiitration by “Chimney Effect” occurs when Inside air is 7 c-27
warmer than outside air. The building acts Iikd a chimney:
heated air, which tends to ri3e, |eaks out of cracks and 's
replaced by cold air, which is sucked in at lower levels.

(Lesson continued on next page)

Chart C-20 Chent C-27

WIND
INFILTRATION

14V)
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maToran ] Lesson Plan 4.
Paye 1o 1 Building
(Continued from previous page) Heat Loss by
Infiltration

Points of Emphasis

2. | Each cubic foot of air that must bs heated requ’-3s 0.02 Btu for 7
every 1°F. increase. , ‘

(&)

infiitration check list describes the typical conditions that 10 C-30
{ result in infiltration rates of one, two and three air changes per
hour.

End of lesson no. 4

(Lesson no. 5A starts on next page)

Chart C-28

DETERMINATION OF
INFILTRATION LOSS
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Lesson Plan 5a
. . M i
Home Points of Emphasis P:gn: * gr:_m
W
eathorlzaﬂon 1. | (Refresher from introduction Section) 3
in Four sgps Home Weatherization is a Four-Step Process:

Step_ 1: (a) Step 1 — Inspect the building to determine its construction
| nspect|on characteristics.

(b) Step 2 — Calculate the heat iosses from the building.

(c) Step 3 — Evaluate the bullding characteristics and heat
losses to determine what measures should be taken.

(d) Step 4 — Install the weatherizing materials.

2. | The job book is designed to enable & work-crew supervisor (or
lob estimator) to foliow this four-step process in a systematic
manner.

Perhaps, the best way to become famiilar with the Job book is to

simulate the process by working out an example of a buiiding
to be weatherized.

The charts that you will see have been marked up to show the
information that an estimator wili obtain when he inspects the
building to determine the construction charmoteristics.

(Lesson continued on next page)
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characteristics.

listad on chart.

(Lesson continued on next page)

Menual| Chart |
Points of Emphasis Page ' No.
{Continued from previous page)
3. ! Step 1 — Inspect the buliding to determine the construction 9 C-29

(a) Visual inspection of building should consist of the 10 steps ) C-30

Chart C-29

Chart C-30

FOUR - STEP
PROCESS

OF THE
BUILDING

10 STEPS IN
EUILDING INSPECTION

1. Tolk to the sosupent

2. Take sverell bullfing dimensions
(tongih, WiEIN, sidowall Jaight)

3. toasure windows (helght, widih)
4. Mousure desm (helphl, width)

5. Chosk eondmin of esterior
(twak for srasim, look of point, eoulieng)

8. Chosk woll eunpirustion

7. Chesk cofing, rest

5. Chask fluse construstion

5. apeut frsndation fer arecks

10. Chosk #57 kufilirstion, tos! fur drafts,
opon ouiohis Guar quiskly
(resistenss masrs » gt )
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Lesson Plan 5a.
Home
Waeatherization
in Four Steps
Step 1:
inspection
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Lesson Plan 5a. Points of Emphasis Paae™ | Ghart
- Home
wea (Continued from previous pag9)
i Four Stepe | | LSSt oo o an o
SHOD 11 | | e aar i hek aidocars ot kase o
inspection | | oS T, e s
Administration.)
(1) Front view S-1
(2) Right side view (showing carport) S-2
(3) Rearview v 8-3
(4) Left side view S-4
{5) Take overall dimensions S-5
(6) Measure windows S-6
(7) Measure doors S-7
(8) Speak to occupant S-8
(9) Check condition of extsrior S-9
{(10) Check wall construction $-10
(11) Chack celiings, roof, fioors s-11
(12} inspect foundation 8-12
(13) Look for cracits and crevices S-13
(14) Chack for inflitration S-14
(Tum oft stide projector) (End of siides)

943-303 D - 77~ ¢
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wanuel (cnart | L@sson Plan Sa.

Points of Emphasis Page | No. Home
(Continued from previous page) Woatherlzaﬁon
in Four Steps
(b) Fill In the Job Book: 0 Step 1:
During th lon, fill i tl he Job B .
During the inspection, 1 I the sections of the Job Beck Inspection

(NOTE: The student wiil be able to follow the Instructions
by referring to the example which follows page 12 of the
Home Weatherization Manual).

(1) Page 1: Name and Address C-3
(2) Page 2: Description of bullding c-32
(3) Page 3: Dwelling & heating information C-33
(4) Page 4: Infiltration table : C-34
(5) Page 5: Table of floor materials C-35
(6) Page 6: Table of ceiling/roof materiais C-36
(7\ Page 9: Yabia of wall materials c-37
(8) Page 11: Directicns to house location c-38

End of lesson 5A




[ |
1 )
WM i .w- fi mm —
= : 0 [Oo[O |t ' ,
. .n_a mx. m__.. “mm" © b .‘—_ e i w_ @
” ] =i 3| i R A 3
= & NS | R S| ki sl b gl " s
ue mmw. thil * . ok 2=~ [} m __n_ L.m" “mm« #_m_ mu ”m _w n Q‘. _”“. .“_g: .m.m
° | Hr| Al g i, PO ke o &
= wmw S\ ] ! l ] it il <0 mﬂ. i <8
mmﬁn{ A ____“ ! il ”___w dl o i g0k Oo[hid 4!
T |
i, | _rtniﬁh N
I i
i _n :r_.l.. :uﬁ !
i RE I b T el b b b
6 = = _uu o 3 fli dddodddd ieacd li Ml
2, 3 2 A i 3 _M__ "“ :
T35 B2 § .. 4 3 H
HE b | e
$5 I TR LR R TAY LY
° S : fi i
3 |
T £ 5

Home

Weatherization
Step 1
Inspection

Lesson Plan 5a.
in Four Steps
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Lesson Plan 5a.
Home

Chart C-35 Chart C-38
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Lesson Plan 5b. Manuai| Chat
Points of Emphasis Page | No.
Home
wea uon 1. 18 | ed i let
- | Step 2 — Calculate the heat losses expected during a complete 11 C-39
in Four Steps heating season (these simple calculations do not have to be
. done at the job site).
Step 2:
Ca|culat|on (NOTE: The Job Book pages shown on charts C-40 thru C-49 are

to be completed during class time by the instructor and
students. Copies of the complated charts are included In this
guide and In the manual.) :

(Lesson continued on next page)

Chart C-39

FOUR-STEP
- PROCESS

1. INSPECTION OF
THE BUILDING

2. CALCULATION OF
HEAT LOSSES

%)
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Manual| Chart Lesson Plan 5b.

w

Points of Emphasis Pige_|Ne. | Home
(Continued from previous page) | ‘ ' Weatherization
in Four Steps
(a) Job Book page 4: Heat losses by intiltration C-40 Stgp 2:
Calculation

(1) Enter floor area and ceiling height from page 2. Calculate
voiume of building.

(2) Estimate the draft index based on the checkmarks in
table.

(1 alr change) x (1)
(2 air changes) x (3}
7 +4=175

Round to 1.8
(3) Enter district heating factor from page 3.

(4) Multiply these factors by 0.02 Btu/cu.ft./1°F to
determine required heating urits.

(5) In a simllar manner, determine potential heating units
based on draft index = 1.

(6) Subtract to determine potential heating savings, and
enter on bottom line.

(Lesson-conflnued on page 32)

34
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Lesson Plan 5b.
Home
Weatherization

On pages 4-9, calculate the heat ioss by
infiltration and by conduction through the
separate parts of the bullding; enter the
resuits in the table at the bottom of gach
Page and in the summary table on page 10.

Houae Draft Index: Opposite each of the four
component parts of a buliding in the table
beiow, place & check mark in the circle adjacent
to the features which best describe the

condition ot the buliding.
L4
in Four Steps
Bullding One Two Three
Step 2. Component Alr change @ Alr change @ Alr change
. per hour per hour per hour
Ca"culatlon Celtar Tight, no cracks, Some foundation Major foundation
caulked silis, cracks, loose cracks, poor
or seal:d cellar g cellar windows, seal around
windows, no grade rade entrance rade entran
from Job Book, entrance leaks gog tight ¢ ce
® @ O
Crawl Plywood floor, no Tongue-and-groove Board tioor, loose
Space trap door leaks, board floor, fit around pipes
no leaks around reasonabie fit on
water, sewer, #nd trap doors, around
elecirical openings pipes
Windows Storm windows 3! No storm windows, No storm windows,
with good fit good fit on O loose fit on O
reguiar windows regular windows
Doora Good fit on Loose storm doora, > No storm doors,
storm doors O poor fit on @ loose fit on O
inaide door inside door
. Caulked windows Cauiking in poor No indication of
Waila and docrs, repair, building bullding paper,
building paper O needs paint evident cracks ‘ ,
used under around door and
siding window frame

¥

Height to cel
ing (to upstairs
ceiling in two-

story house) ft.

[Z27] x

Fioor area
sq.ft.

in

Multiply the number of check marks in the firat
column by 1, the second column by 2, and the

Volume of air

buiiding

cu.ft,

X z:'lx

'Jun index

volume of air
in building

Potentiat Savinga by Reducing intiitration

it should be possible to reduce the draft index
for 8 buiiding to 1 (that is, reduce the number

X.02 .=

District heating
tactor

Heating unita
now required

third column by 3. The Draft Index wilt be the
sum of theae products, divided by 4.

of air changes to one per hour). if the draft

CETNER ) FT)

index for this building were improved to 1, the
infiitration toaa would be:

F92] x 1 X x.02=| 2
volume Oraft index District heating Potential heating
(from above) tactor unita
" Subtract the potential heating units from those
now required and enter here —ﬁ
Heating  Potential Healing
Unita Heating - Unlla to
Type of Heat Loss Aoqulisd  Savinga  Proposed Changes 10 Siructure  be Saved
P ALE WSATMER ¢

Chart C-40 (Form To Be Completed During Lesson)

k)|

Q

ERIC

Aruitoxt provided by Eic:
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# R

Points of Emphasis

Page

Manual| Chart

No.

(Continued from page 30)

(b) Job Book page 5: Heat Losses by Conduction Through
Floors

(1) Enter floor area from page 2

(2) Select appropriate floor exposure factor.

(3) From Table 1 on page 1%, obtain the R value for each
materlal In the floor. Add these R values to obtain
composite R value for floor. Round off value to nearest
tenth of unit.

(4) Enter district heating factor from page 3.

(5) Use these factors to determine the required heating units
and enter on bottom line.

(8) In a similar manner determine potential heating units
based on floor exposure factor = 0.5.

(7) Subtract to determine potential heating savings, and
enter on bottom !ine.

(Lesson continued on page 34)

C-41

WS
(s

32

Lesson Plan 5b.
Home
Weatherization
in Four Steps
Step 2:
Calculation
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ERIC

Aruitoxt provided by Eic:

Home Weatherization
Instructor's Guide

- ProjectRetrolech

' .

Lesson Pian 5b.
Home
Weatherization
in Four Steps
Step 2:
Caiculation

from Job Book,
page 5

Floor Exposure Fastor

Select the appropriate factor from
the dascriptions delow:

N vaiue of fioor

List below all materials in floor deck, including
carpet but not fioor joists, starting from upper-
most surface and working down.

insert R vaiue for sach component from Table 1
Building on posts or piilars 0 (p. 15)
with no skirts below floor 1. Materie! Thickness R
aterie (inches) value
Crawl! spaca skirted .8
interior surface — 0.68
Rock wall basement 8 LIWLEUM 08
More than 2 feet of base- p
More than 2 fewt of base- . | |2ywaco va | .65
grade ; SUBFLOOR g | L90
Buitding on slab 5
Buitding with tight craw!
spaca -5 -
Buliding with tight basement Interior surtace - 8
(heated or unhested) 5 otal
R value ‘3'/
g2y Vx| og x| 2 |+ 3/ |=|477
Floor ared. Floor District otai Heating Units
(from bulsa. Expoaure Heating R valua Required
ing desrip- Fagiur Factor
tion) sq.1t.

Potential Savings on Floor Hes* Lossee

Floors can sometimaes be insulates 14 reduca
: RETe water

heat loss but this iz often difhei; -
pipes are below the fioor, free

may occur during very cold lp.l??. Howaver,
overy tioor should be protected from drafts, so
that it has a {100r exposure factor of 0.8. With
this axposurs factor {or this building, the heat

loss through the fioor would be:

x [[0.5

X 1 "" .3/ /

277

Fioor aren Fioor
from above eXposure
8q.ft. factor

Subtract the potintial heating units ‘am those

now fequired antt enter Nere —— o ——l

Heating  Potential
Units
Required

strict R Value Potential
heating from above heating units
factor
Heating
MHesting Units o

Propossd Changes to Structure be Saved

37,

Chart C-41 (Form To Be Completed During Lesson)
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wenual] chart |, L@SSON Plan 5b.

Points of Emphasis
ph 1Page 1Mo ! Home
{Continued from page 32) Weatherization
in Four Steps
(c) Job Baok piuge 8: Heat Losses by Conduclloﬁ Through C-42 Step 2: .
Coilings _ Calculation
(1) Ingsert celling area (normally same as fioor area on
page 2).

(2) From Table 1 on page 15 of Job Book, obtain R value for
each materlal in the celling (or roof, where appropriate).
Add these R values to obtain composite R value for
celling (or roof). Round off value to nearest tenth of unit.

(3) Enter district heating factor from psage 3.

(4) Use these factors to determine the reguired heating
units and qnter on bottom line.

(5) In a similar manner, determine potentlal heating units
based on an R value of well-Insulated celling equai
to 20. '

(6) Subtract to determine potential heating savings, and
enter on bottom line.

(Lesson continued on page 38)
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Lesson Plan 5b.

Home (A'l"l“klol'rf:'(?'":pllllls ;‘;1“."“. T('::'c:hm. V.Tu.

Wé&theﬂzaﬂon' ::"‘l":‘g) in 8 twe-ston insida surfaca ~ 0.88
in Four Steps | =omiy'se iha same GYPSUM BOARD | 2z | .32
Step 2: §El|.=§:':’0 .J::c(r'l:mn F/BRS‘”’ A |72.40

Calculation
from Job Book, [ /67" |
page 8 Distance between inside surface (0.68) - ,68
joists/raftars: OR
Outaide aurface (0.17) -
oy
l‘::::u. q'/

x (23 + Car]
Celling arsa Cistrict Total Heating units
8q.it. heating facter R value required

Potentlal Savings by Insulation of Ceilings

A wali-insulated cailing (with 8 inchas of
insulation) should hava an R valua of 20.

it tha R valua were 20 for this buildinp, tha
ceiling haat ioss would be:

x (21 + 2] = [2Z2]
Cailing araa District Totat Potential
sq.ft. heating factor R value heating units

Subtract tha potential haating units from those
now required and entar hara

Heating  Potentist Heating
Unita Hesting Unita to
Tyi: of Hest Losa Aequired Sevings  Proposed Cranges to Structure  be Saved
e R
_ S A

Chart C-42 (Form To Be Completed During Lesson)
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Menual | Chart Lesson Pian 5b.

Points of Emphasis ‘
(Continued from page 34) WQatherization
. in Four Steps
(d) Job Book page 7: Conduction Through Single-Glass c43 | Step 2:
Windows .
-Calculation

(1) Use sketches on pege 2 to 1ill in table to determine total
area of single-giass windows.

(2) Enter district heating flctpr from page 3.

(3) Use these factors to deterinine the required heating units
{tasad on R = 1), and enter on bottom line.

(4) Determine the potential heating savings as Instructed,
and enter on bottom line.

(Lesson continued on page 38)

40
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—l_—,—— . R R ——
Lesson Plan 5b.
Area of Single Glase Windowu:

Home {Assuming R = 1 for single gieas)
Weatherization 1 NONE, ONMEr D = = 4 e e oo e e o e o o e e e e

end Qo 10 next shesi on double windows and 1
in Four Steps | < |
Step 2: Widtr. x Helght x Number = Area :
. { ]
Calculation s | ¥ 5_ |
from Job Book, 3 j q ~—i— :
page 7 '
|
|
|
|
Total 8.t 6? ‘ :
|
|
|
- ./
x 2] = (2]
Total aq.ft. District Heatlng 'Units
haeting factor Required

Potentisi Saving by Double Giszing

Doubie jlazing or adding storm windows will
cut the aeat ioss by helf, so divide heating units
by two, and snter hare

v

Heating  Polentlsi Heating
Unite Hesting Units to
Type of Heat Loss - Required Savings

Proposed Changes to Structure pe Saved

‘7

Chart €43 (Form To Be Completed During Lesson)

¥
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Manual | Chert Lesson Plan 5b.

Points of Emphasis
! phﬂ . Page No. H ome
(Continued from page 36) Weatherization
in Four Steps
(e) Job Bouk page 8: Heat Losses by Conduction Through C-44 Step 2:
Double-Glass or Plastic Covered Windows and Through i .
Doors A Calculation

(1) Use sketches on Dage 2 to flii In table to determine total
ares of outsida doors and double-glass windows.

(2) Enter district heating factor from page 3.

(3) Use these factors to determine required heating units
based on R = 2, and enter on bottom line.

(4) Potential heating savings will ba “0" unless you triple
glaze. Enter appropriate figure on bottom line.

(Lesson continued on page 40)

12
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Lesson Pian 5b.

Area of Double Glass and Doors

Home {Assuming R = 2 for these units)
Weatherization
il'l FOIII' seps Width  x  Height x Number = Area

Step 2: 7 |l 2 |42

3
- o / 24
Calculation —% LY.

from Job Book,
page 8

Toulsqtt.| 9&

Total sq.H. District R Valus Heating units
heeting factor required

Poisntlal Savings

Tripie glazing of windowa can be done but is
not usually practical. If no change were made in
the windows, the potential saving would be 0
heating unita and should be entered here .

(It windows were tripie glazed, the R value
would be approximately 3, and the potentiei
savings would be one-third of the “Heating
Units Required.")

v

Heating  Potentlal Heating
Unite Heating Units to
Type of Heet Loss ired  Sevings Proposed Changea to Structure  be Saved

Chart C-44 (Form To Be Completed During Lesson)

Conduection through Doors
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Points of Emphasis r.‘::‘“ Chert Lesson Plan 5b.

Home :
(Continued from paga 38) : : W“‘Mﬂzauo
in Four Steps
(f) Job Book page 9: Heat Losses by Conduction Through Walls Cc-45 Step 2:
Calculation

(1) Enter perimeter and height of outside waiis from page 2.
Muitiply to obtain gross wall area. Subtract sum of areas
of windows and doors from pages 7 and 8 to determine
net wall area. :

(2) Insert district heating factor from page 3.

(3) From Table 1 on page 15 of the job book, obfain R vaive
' for each material in walis. Add these R vaiues to obtain
ccf)mp‘oslto value for the walls. Round off to nearast tenth
of unit.

(4) Use these tactors to determine the required heating units,
and enter on bottom tine.

5) Ina similaf manner, determine potential heating units
based on an R value of well-insulated walls equal to 15.

(6) Subtract to deterr.ine potential heating sevings, and
enter on bottom line.

End of Lesson No. 5B
(Lesson No. §C starts on page 42)
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Lesson Plan 5b. .
R Value of Outaide Walla Watarial 0 :c 'r.\::)l v.l}u.
Home | uistsuiow et n i, sring o,
nside and Inciuding alr e n the w Interior surface - 0.68
insert R value for each component from
Weatherization | 'nen? G 5% [ 32
in Four Steps AR SPACE | .9
Step 2 Vi SR B
Calculation SHEATHING | & | hoo
from Job ;{'?Z"é ASBESTDS SNINSLES | Uy W3
' ¢ Outskie surface - A7
Fovaiue LIS
x T3 ]=
Total perimeter Totai height Groas wall area
?t' outaide wall ?t' outalde wal! 8q.ft
2] -z - [e2]
Gron wall area Total ares of all Nat wall area
sq.ft windowa and doors  sq.ft.

(trom previous
two pages) sq.ft.

. \
= -—
gz 121~ =
Net wall area District heating Total Heating unita
factor R Value required

Potential Savinga by inaulation

Waell-inaulated walla should have an R value of
15. If this were 80 for thia bullding, tha wall
heat loas would be:

el [Ca]+ =

Net wall area Diatrict heating R vatue Potential

(from box abovs) factor reating units

Subtract the potential heating units ifrom those

now required and enter hers ———l
Hesting  Potentlal Meating
Unite H.llnn Unita to

Type of Meat Loss Required Propossd Changes to Structure  be Saved

Chart C-45 (Form Tc Be Completed During Lesson)

a
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wenual] chert | L@SSON Plan 5c.

Polm:zc;i Emphasis Page | No. e
1. [step 3 — ;nuaﬂon of ihe Data 12 | cue i\:m'g:::“

(a) Fill out the summary table on page 10 by entering the heating
units required and tho potential heating savings from the Step 3:
corresponding tables at the bottom of pages 4 through 9. .
~ Evaluation

(b) Review the 12-point checklist on pages 11 and 12 of the| 11-12 | C-47

manual to determine the most logical and practical weather-
Izing 1neasures.’

(Lesson continued on page 44)

Chart C-48

FOUR-STEP
PROCESS

1. INSPECTION OF
THE BUILDING

2. CALCULATION OF
HEAT LOSSES

3. EVALUATION OF
THE DATA

42
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P

n n sc. Use the instructions on page 11 of the Home

Home Waeatherization Manual to assess which
potential savings can be obtained most

weatmmuon successfully.

Fill out the following Summary Table by

in Four Steps S ol reastnn Savings. from the
. o e - Braposed Changee”
Step 3: agd‘ “Hesting Units to be Seved” by such
. changes.
Evaluat'on Heat Requirement Estimatss (Annual Heating Units Needed)
from Job Book, Heating  Potentis! H:lﬂng
page 10 - IType of Hast Loss g:::mg :::.::2 Prepcsed Changas to Structure g.lé..::d
m TAUIK X WeATHER 3TIP
Infiltration Page 4 £32|2% ALL DOIRS & NMINDOW'S 2%
Em‘r"‘c'h" Through Page 5 477 /7’ CAVLIK BASEMENT /7{
oo Thoueh e e| 203 | 110 | WD ¥" INSULATION | |10
G windems _page?| 136 | 68 |ApOJuAII SPRM | 45
S Dounle-iase winows . Pages| 92 | O | NoNE~ %
elo.l:ld.ucilon Through Page 9 /1/2 ’; ”’NF’W\‘ W o
Toul |/ 580 | KIS - 151

Use the spsce below to csiculate the quantities
and cost of materials needed to mske the
proposed changes (o the building.

INSULATION
CELING - 295 11 - ORPER /000 ). (/A

PLASTIC STDRM WINPONS ~ S/ wipE~ PLASTIC
Hy3=/2 .
' "”,‘/7'-'— ORDER 20' + TAPE

BANKING — y’ j/1pe PLASTIC : 33'sze's 33ty ©
ORDER 100’ » TAPE
WEATHERSTRIP — 2 DOSRS 1 73’ 17'eact{ x2 =3 ORDER 35’

CAULK — AROUND ‘B WINDDNS + 2 OORS =/22"+ BASENENT
ORDER & TUBES

Fill in job sheet on opposite pege.

Chart C-47 (Form To Be Completed During Lesson)
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Imanual| chart Lesson Plan 5¢.

Points of Ernphasis Page | No.
Home
(Contlndo&)}i’irom page 42) Wuthedzatlon
in Four Steps
(c) Enter these proposed changes and heating units to be saved C-47 Step 31
in the summary table on page 10, and add up the three .
columns of figures. Evaluation

(d) Use the lower half of page 10 to caiculate the quantities
and cost of materlais needed to make the proposed changes
to structure that you have specified in the summary table.

(e) Fill out job sheet A on page 11(insert carbon paper under C-48
tabla at top of page).

(1) Enter the type, quantity, cost and location for each item
to be ordered. Enter instaliation diagram number from
manual, as well as any spec!al instructions regarding
tools or methods.

(2) Remove Job sheet A from job book by tearing along -
perforated line at left edge of page.

(Lesson continued on page 48)
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lnstru(ctor's Guide

Lesson Plan Sc.
Home
Weatherization | e MARY PERKIMIS  soaress 3 PINE ST, BANGOR, Mi:
lﬂ Four s‘ps Type of Qusntity Estimsted Location Whaere Msterisis Are To Instelistion Specis!
Step 3_ ::I::I: Required Cost Bs Instsiied (Wslis, Csiling, stc.) Figure No. wﬂ‘z;,
: , <
Evaluation s '"’?L”’” chins 19 2o
from Job Book, .-y /.A /6P | BANKING //
page 11 r;t,ﬂ* 200 4.0 | WINDONS 3 'ﬁ’ﬁfﬁ—
hs| SMUS| 4R |BANKGNG R WiINDWS | S,/

< bTORE .00 | winipow ) Dosr FRAMSS| 10 “‘"‘”"‘ﬂ"{
win 35’ | 3.0 | Deoks 16,17 0

(insert Cerbon Psper Under Tsble st Top of Page Only)

Map or directions for locsting home:

ROUTE 222 FROM CENTER 0F ToOWN .S MUES
FIRST HNSE ON L6FT AFTER CROSSING DRIDGE

Work record

Activity Dsts Supervisor Comments ,
Order materisls M M_ WM
Instsll mstarisis ‘-_AE ’.:.M MMW

Chart C-48 (Form To Be Complbted During Lesson)

“
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ProiectRetrolech Home Weatherization

Points of Emphasis ManuaiTcnart | Lesson Plan Sc.
] . *
% (% 1 Home -
(Continued from page 44) Weatherization
(f) Fill out lower half of job sheet on page 13 C-49 iﬂ Four Steps
. Step 3:
- (1) Determine estimated total cost of materiais used. E : ti
on
(2) Enter fue! factor based on Information from page 3. vajua
(3) Enter heating units saved based on the actual changes
to structure.
(4) Enter price of fuel from page 3.
(5) Caiculate payoff time. it shouid be iess than three
seasons. If it is not, check back to the most expensive
changes to determine if they are reaily worth the
expense.
L W#_

46
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ProjectRetrofech

e e

Lesson Plan 5c.
Home
Weatherization
IN FOUr SIOPS | iinadais Reauins Conr ™ o raemieg oatons Comme we) [alletion  Special =
Step 3: 7 | cEILNG 1 |& semamen
Evaluation 1l | BANKING "
. KNIPE™
from Joga%%o1ké 4 W/'VW g ‘Aew
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Pay-off Time \

This is tha number of seasons for fual savings
to pay off the coat of weatherization.

‘oul cost

{trom job sheet above)

L] x[322] x Cz]

(7
Electricity = 30 {trom pege 10)

Wood = .01

Fuel factor Totat Prica o fuel “Pay-off* time
Fual oil = 1 heating units per gail, cu.it:, (heating seasons)
Naturs! gas = 120 ved - KkWh, cord

Chart C-49 (Form Yo Be Completed During Lesson)

47




Proiact Retrolech ' Home Weatherization

Instructer’'s Guide

Points of Emphasis ",..';'.""F hart n Plan 5d.
4 Home
(Continued from page 46) Waeatherization
in Four Steps
2. |Final step in the weatherization process Is installation of 13 C-50 .
materlals. Step 4:
Some members of class may be well versed in this activity. Installation
Everyone will benefit by pooling our knowledge of the tochnlque‘aﬁ
that have proven to be most effective.

Method we will use to cover the highlights of this subject will
be:

(NOTE: refer to following page for suggested methods for
1esson 5D).

End of Lesson 5C (Lesson 5D starts on next page)

Chart C-50 Chart C-61
FOUR-STEP E:'—;:; mATEMALY —
PROCESS e —
1. INSPECTION OF =
THE BUILDING ——p==
2. CALCULATION OF s
HEAT LOSSES e
3. EVALUATION OF e
THE DATA =T ~
4. INSTALLATION OF :’,: - - -+ =
THE MATERIALS = - - =
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Lesson Plan 5d.
. Home Note To Instructor
wiea ation 1. ] This subject, Installation of ;naterlals, does not lend itself as
st well to the lecture method of instruction that was used in the
n Four S' previous lessons. The following methods Involving either
Stap 4: laboratory exercises or classroom demonstrations are suggested

. for consideration by the Instructor in preparing a lesson plan:
Installation
(a) Laboratory Exercises (preferred method)
The laboratory exercises that begin on the following page
represent the most effective method for teaching this subject
to a class of students who have had some training and/or
experience In carpentry.

(b) Classroom Demonstration (alternative method)
it shop facilities are not avaliable, the teacher may wish to
conduct demontrations In a classroom of the Instaliation
activities covered In the laboratory exercises.

(c) Classroom Lecture (optional)
An optional lesson plan on installation, which utilizes
approximately 60 35mm siides, has been prepared for use
when classroom facliities are not suitable for either labora-
tory exercises or classroom demonstrations. Several sets
have been distributed to the State Energy Office in each
State for use In the vocational-technical achools. In addition,
a set Is avaliable on loan from the Regional Office of the
Federal Energy Administration.

2. | Laboratory Exercises on Installing Insulation

(a) O'bjective: to give the students a hands-on experience in
instailing the common forms of insulation materials.

(b) Equipment and Materials Required:

Wall fram# mockup
Insulation (blanket or batt)

(Lesson continund on next page)
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Lesson Plan 5d.
Note To Instructor
Home
(Continued from previous page) Weatherization
: in Four Steps
Equi Required Inued .
(b) qgt:&\::n and Materials Requ (continued) Step 4:
Shears Installation

(c) Suggested Procedure
Demonstrate to “ia~3 the proper methods for installing
insulation in ceilings, floors, crawl spaces and masonry
walls. Discuss vapor barriers and ventilating attics.

Have students (or teams) practice installing insuiation on the

wall frame mockups. (If smail staples are used, the !nsula-
tion can be carefully removed and reused).

3. | Laboratory Exercise on instailing Weathersiripping
(a) Objective: to give the students a hands-on experience in
installing weatherstripping and other weatherizing materials.

(b) Equipment and Meieriais Required

Door and frame mockup

Weatherstripping materials (several types)
Caulking gun and tube

Shears

- Knife

‘Hammer

Stapler

(c) Suggested Procedure
Discuss the seiection of materials. Demonistrate to class
the proper method for instaliing the materiais.

Have the students (or teams) practice instaliing the v.aather-
izing materials to the mockups.

(Lesson continued on next page)
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Lesson Pilan 5d.

Note To instructor

Home |
weathemuon 4. | Laboratory Exercise on instailing Plastic Storm Windows
in Four s'eps (a) Objective: to give the studants a hands-on experience in
Step 4: installing plastic storm window.
Installation (b) Equipment and Materials Required:

Window frame mockup
Plastic sheeting
Fastening materlals:
Wood strapping and nails
Masking tape and staples
Tools:
Shears, knife, hammer, 8aw, and stapler

(c) Suggested Procedure
Discuss the procedure, demonstrate to class and have
students (or teams) practice installing plastic on wincow
frame mock-up.

5. | Fieid Assignment to Obtain Costs of Materiais

Instructor should encourage students to phone or visit local
suppliers o obtain current costs of common materiais used in
the weatherizing process. A table for recording this information
I8 provided {n the student’s manual on page 27 (chart C-51).

End of Lesson 5D
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Note To Instructor

(a)

(b)

{c)

1. | Purpose of Lesson

This lesson will enable the intructor to evaluate the degree to
which the Instructional Objectivea tiava been achieved.

2. | Evaluation of Instructional Objective No. 1: Estimation

Objective: Given the physical dimensions and construction
features of a detachad residential structure, a student will
prepare a written analysis (job book) containing ths
following:

(1) ‘Identification of gross thermal deficiencies of the struc-
ture which result in heat {osses by infiitration and
conduction;

(2) Comparison of current heating requirements with the
potential savings;

(3) Job writeup, from which material specifications and bill
of materiais will be prepared; and

(4) Bill of materials for the feasible remedies, including
costs and payback period.

Procedure

A preferred and an alternate procedure are suggested. The
preferred procedure is a field exercise that involves the
inspection-calculation-avaluation steps of the four-step
weatherizing process covered In lesson plans 5A, 58 and &C.
The alternate procedure i3 a classroom exercise that involves
the calculation-evaluation steps only.

Field Exercise

(1) Inspection: Arrange for class to visit a nearby home that
has simple construction characteristics (one-story and
simple floor plan).

(Lesson continued on next page)
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Lesson Plan 6.
Job Book
Example by
Students

S S e R

Note To Instructor

(Continued from previous page)

(c) Field Exercise (continued)

Working independently or in assigned teams, each
student will record the physical dimensions and con-
struction features called for In the job book on pages 2,
4,5, 6,9, and 11, (To insure uniformity, the teacher wili
provide the student with the dwelling and heating system
information called for on page 3.)

(2

~

Calculation-evaluation: After returning to the classroom,
the data obtained by students will be discussed by the
class to resolve differences. Then, each student will
independently perform the calculations and evaluation
called for in steps 2 and 3, and record the answers In the
job book.

At the conclusion of the exercise, the answers wili be
compared and the differences discussed. (If appropriate,
the job books will be collected by the instructor for
grading and/or evaluation purposas.)

(d) Classroom Exercise

(1) Inspection: if a tield trip !s not practical, this step will be
omitted. The instructor will prepare an exampie of a singie-
family home having simple features. Students will be
given the physical dimensions and construction features
calied for in the job book on pages 2, 3, 4, 5, 6, 9, and 11.

(2) Calculation-evaluation: Each student will independently
perform the calculations and evaluation called for in
Steps 2 and 3 of the four-step weatherization process,
and record the answers in the job book.

At the conclusion of the exercise, the answers will be

~ compared and the differences discussed. (If appropriate,
the job books will be coliected by the instuctor for
grading and/or evaluation purposes.)

(Lesson continued on next page)
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Note To Instructor Lessen Plan 6.
‘ Job Book
(Continued from previous page) Example by
Students

3. | Evaluation of Instructional Objective No. 2: Installation

(a) Objective: Glve a job writeup (job book) for a detached
residentlal structure, the student will describe and/or
demonstrate to others the proper methods for installing
the specified materials.

(b) Procedure: Due to the wide varlety of possible instructional
situations, no.standard procedure will be given here.

An Ideal procedure would be for the instructor to make
arrangements through a community service agency that
is invoived in weatherizing homes, to have the class
install the weatherizing materials purchased by that
agericy.

if this Is not practical or feasible, the Instructor s

encouraged to design an evaluation procedurs based on
the method of instruction employed In lesson 5D.

End of Lesson No. 6 . .
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Publications
on Home
Weatherization

Making the Most of Your Erargy DoNars In Home
Heating and Cooling, Mailonsl Bureau of Standards,
U.S. Department of Comeerce, June 1975. Adapted
from the methodology devaioped in the NBS
Economic Analysis (alsv jisted), this 16-page
bockiet presents a simplifiad technique for
determining retrofit options and comparing costs
and savings. Accuracy is sacrificed due to substitu-
tion of assumptions for actual data; however, the
booklet can provide 2 fair estimate of the potential
savings of retrcfitting. Very little information is
provided on installation technlques. Avallable from
Superintendent =t Documents, U. S. Government
Printing Office, ‘Wvashington, D.C. 20402. Price 70
cants. Stock Number 903-003-01446-0.

in The Bank . . . Or ‘Jp the Chimney? Department
of Housing and Urban Development, April 1975.
This 72-page s:phisticated booklet Is an effective
homeowner's guide to energy-saving home
Improvements. it is probably the most detailed and
easy-to-use guide designed for the individual
homeowner Interested in retrofitting his hame. The
booklet takas the homeowner on a step-ty-step
inspection tour of the house, determines the
possible retrofit options, calculates the costs and
savings ot each, and then provides detailed
Instruction for either contractor or do-it-yourself
installation. Woell-written, weli-researched, and
up-to-date. Available from Superintendent of
Doccuments, U.S. Government Printing Office,
Washington, D.C. 20402. Stock Number
023-000-00411-9.

Retrofitting Homes for Energy Conservation: A
Business Guide, National Association of Home
Buliders Research Foundation, inc., March 1975.
A 85-psge study designed for businass firms and
other entrepreneurs considering entry into the
tisid ot home retrofitting. Specific sreas coverrd
include the emerging demand and need for tre
service, marketing considerations, unique sspacts
of tha retrofit business, manegemant of a retrofit
work crew. deveiopment of ratrofit packages, and
a detailed technique for calculating retrofit. nesds
and potentisl savings. Availsble from Office of
Bulidings Porgrams, Weshington, D.C. 20461.
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Aruitoxt provided by Eic:

Retrofitting Existing Homes for Energy
Conservation: An Economic Analysis, National
Bureau of Standards, U.S. Department of
Commerce, Decembar 1974, This 70-page technical
study examines the economic aspects of energy
conservation techniques suitable for retrofitting
into existing housing. its objective is to determine
that combination of techniques that will maximize
net dollar savings in life-cycle operating costs for
heating and cooling in existing homes, subject

to specific climate conditlons, fuel costs, and
retrofitting costs. Thermal engineering data are
combined with the economic analysis ina
computer-assisted r-odel to estimate optional
combinations of retrofit actions. Available from
Superintendent of Documents, U.S. Government
Printing Otfice, Washington, D.C. 20402. Stock
Number 003-003-01360-9.

Save Ennrgy: Save Money! |nstitute on Energy
Conservation and the Poor, Office of Economic
Opportunity, December 1974. This 40-page book-
let describes a wide variety of low-cost,
do-it-yourself energy-saving techniques. The
descriptions of installation techniques are less
detailed than most of the other publications. Much
more emphasis Is given to exotic téchniques (solar
window heaters, intra-room vents, insulation
curtains) than any other book. Available from the
Office of Economic Opportunity, Washington, D.C.
205086. .

Mow to Save Money by Insulating Your Home,
National Mineral Wool Association, Inc., September
1974. This 16-page 4’ x 9" pamphlet is a clearly
writton and well-illustrated guide to home insulation
tachniques for do-it-yourselfars. Covers ioase fil!
and roli or batt insulstion, vapor barriers, attic/
crawispace ventilation, and weatherstripping and
cautking. Available from Office of Weatherization
Assistance, DOE Washington, D.C. 20481.
Weatherization for Low-Income, FEA, Washington,
D.C. 20461.



