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FOREWORD

This instructional manual was prepared by the Department of Community
Colleges as a part of its plan to provide courses on energy conservation
which reflect the adult education and community service needs of the
population of North Carolina. The manual is intended to meet those needs
in the specific area of home design and construction. -The material was
designed to teach potential owner-builders the principles of constructing
an economical energy efficient residence. It is our hope that the ideas
in this manual will aid individuals in viewing the energy crisis as a

cha]]enge to which there are viable and attractive solutions.

; \ S 4 /.4435—\

noger G. Worthington, Director
Program Development Section
Department of Community Colleges

Charles R. Holloman
Senior Vice President in Charge
Department of Community Colleges




PREFACE

The purpose of this course is to provide those wno are preparing to
build their own homes with some basic tools for planning and constructing a
dwelling. Instructfonal materials ror the course have been divided into
eleven major topics: overview, olanning, site, authorities, structural
systems, finish materials, envir....ental systems, getting ready to build,
construction and summary. Depending on the time available and the emphasis
desired, other topics can be inciuded or existing sections can be expanded.
The construction section, for example, can easily be expanded to four
sessions or more depending on the time available.

The instructional materials provided are designed to reduce the prepar-
ation time required to teach the course. It is preferable that the instruc-
tor chosen to teach the course has experience and education in the construc-
tion field. A review of the instructional materials and suggested references
should provide the necessary orientation to respond to the variety of interests
jndividuals taking the course will have.

A course outline is provided. The instructional materials include
overview statements on major concepts to be covered anc energy efficient
L approaches to be considered. Also jncluded are handouts, task analysis
sheets and suggested references by topic. In aduition, a set of 35mm siides
js available to each institution to assist in teaching the course.

The instructor is encouraged to adapt this material to the particular
needs and interests of the class, supplementing with additional materials,
field trips, experience of class members, and outside resource people where
possible. The course should prcvide jnformation that will help individuals
build houses that reflect a respect for the environment and conserve energy

and materials.

Frank A. Gourley, Jr.
Project Coordinator
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GENEFAL INFORMATION

Course Description

Building an Energy Efficient Home is a practical course for the owner-
builder. —This course 1s directed at methods and activities the owner-builder
can use to erect a safe, energy-efficient dwelling. Identifying personal
needs, planning energy efficient systems, diagraming, terminology, selecting

materials, and construction skills are some of the main activities.

Basic Course QOverview

Planning

The owner-builder will want to be invoived with jdentifying the require-"%
ments.of the dwelling, with budgeting time and money advantageously, and with
learning how to organize structural spaces into a responsive dwelling. The

_individual will want to understand enough about mechanical systems to choose
those which will work best for various dw21lings and lifes :les.

‘Design - at

The owner-builder will want to learn to be aware of the influences of
site characteristics and social and economic factors. Designing a dwelling is
‘a planning and doing experience that should ve enjoyed. Emphasis should be
placéd on designing for energy savings (such as possible solar designs, trombe
walls, 6" insulation_in walls, double glazed windows, etc.), low maintenance
costs, ‘and use of, recycled materials (i.e., windows, doors, fixtures . . <)
The first step in house designing on paper ‘shouid be bubble diagraming. This
will determine space priorities, locations, house orientation and traffic flow
throughout the house. Individuals should research the effect their local
building codes may have on the design of a house and what literature is avail-

able in working with the code.

~Construction

The owner-bu’lder will want to develop some skills related to crstruc-
tion decisions, such as effects of construction decisions on energy conserva-
tion, kriowledge of material characteristics, and calculating the amounts and
costs of materials needed. Subcontracting capabilities should be covered in
the task work, but.individuals may want to do their own work whenever possi-
ble. Encourage students to put the best  possible quality into their workman-
ship. Individuals may want to look for local help if they need it. They can
ask friends. If they can afford to hire labor, they can look for help from
local high schools and college students--if the individual knows what he/she

wants done and can show them.

Students will want to be encouraged to use their own ideas in planning,
de_ign and construction. If there are any problems (structural, systems or
otherwise) refer them to an expert.

»
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OVERVIEW

The purpose of this course is to provide those who are preparing to
build their own homes with some basic information and skill for planning and
constructing a dwelling., The course should develop personal philosophies
about building that arc hased on respect for the environment and conservation

of eneryy and materials.

This course is divided into suggested areas of planning, designing and
actual construction calculations and techniques. Activities are provided in
each of these areas as well as handouts where technical information may be

needed.

This overview to the course includes a slide presentation with a narrative.
This presentation covers briefly the important concepts on which this course is
based. It should prompt discussion about topics of primary concern to the
students. (Slides are present only in instructor's copies of course.)

The Course Outline {Handout #1) and the Bibliography (Handout #2) will
be important parts of the overview. Students should have a local source for
books listed in the Biblicgraphy.

In *he first class session(s) students should assess their own self-
determir:tion before starting such a massive project. Every student should
kncw his/her limitations in terms of time, money and motivation.

The time one spends in planning may be directly proportional to the
quali.y of -the finished product. Students should be assisted in assessing
their abilities to carry the project through to the end. Building a house
can take from several months to several years. Students need to realize that
building % house will probably mean dropping a lot of other activities and
spending less time with familty. The stress of making the number of decisions
required, attending to the necessary details, and actual involvement in doing
new things should be pointed out.

. !

Money is of primary concern; building and owning a house is a big
investment. Planning ahead can cut costs. Encourauge trying to avoid long-
time indebtedness. Drawing from savings, building with money earned as you
go along,.and recycling materials are several ways to cut costs and lower
possible finance charges. This is the time for students to start investigat-
jng finance possibilities; they should start shopping around for financial
resources. By doing this they will discover limitations institutions put on
money loaned-and who has the best interest rates. Lending institutions may
require insurance. The R&€al Estate Settlement Procedures Act (RESPA) should

be discussed.

Motivation is an important factor. Students should be encouraged to be
h~nest with themselves about why they want to build. Students shouid be
assisted in identifying their real needs in a house. '

~——
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Narrative for Slide Presentation

The intent of the slide presentation is to present to the students a series af.
owner and contractor built energy conserving houses as an introduction to possi-

bilities for themselves.

1 Title slide.

2 Credit slide.

3-4 This fanciful house, still in construction, is the prcduct of one man's
* work for approximately three years. He has a persona: vision of his
house and it is growing organically.

5-6 This is a different vision of a "dream house." The owner acted as
manager of this in-town house, effecting a significant savings over
contract price. It is basically an "Arkansas House" that has 6" walls
with 6" batt insulation, 6" batts under floor, R-30 in attic space and
a heat pump. In addition, the majority of the glass is located on the

south side for solar gain advantages.

7-8 An owner-built geodesic dome. This idea is appealing as it maximizes
interior cubage for exterior perimeter, lowering materials costs and
heating costs. The large south window provides most of the daytime

heat on sunny winter days.

9-10 This ambitious family bought an old gambrel dairy barn and moved the
roof to a new site, building a new first fioor under it. They were
able to occupy the first floor after working nights and weekends for
15 months. Work on the upstairs is in process on a pay-as-you-go basis.

11-14 This is an owner-managed house with several interesting energy ideas.
The house is built around a solar atrium which collects heat for the
house in the winter. Note the solar collectors for heating water
mounted at the peak of the acrylic roof that covers the central atrium.
In summer the extra heat generated under the acrylic roof increases
the “chimney effect" and amplifies ventilation through the house by
drawing hot air up and out through windows at the top of the walls of
the atrium. Slide 13 shows the solar hot water system with weil-
insulated tank and pipes. Slide 14 shows frech air anlbele o provide
combustion air for fireplace.

15-18 This one bedroom owner-managed house has a passive cullector wall on
the south side. As the sun heats the collector, air is drawn into the
collector from near the floor, heated and re-enters the house near the
ceiling. Note arrow indicating vents at top and bottom of wall. The
living room floor i5 treated concrete, which is both attractive and
functional as thermal mass storage for the south glass.

19-21 This owner-builder bought his house for the price of Lhe land only.
Five years of effort have saved the structure at a significant savings
over new construction costs. One surprise was the discovery of a hand-
hewn log cabin which has been used as a decorative wall in the living
room. ' The floors are original heart pine--a real asset in renovation
work. A wood stove in the living room provides supplemental heat.

5
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22-24 This owner-buitder buiit his house around a massive stove chimney with

' flues for a wood hot water heater, a. f1rep]ace, a wood stove (which ‘
heats the house) and a hibachi for cooking. ' The south side is waiting
vor a thermosyphoning air collector which will augment wood heat on
sunny days, during the winter. The site includes the advantage of
dec1duous trees that provide shade in the summer but lose their leaves
in winter to allow the su*+qght to strike the future thermosyphoning

air collector. S 3

25-26 This qwner-managed house was built for approximately 60% of established
square foot price by careful budgeting and materials selection. The

solar furnace (co]]ector, controls & storage) is built at south edge of

v woods. Interior view -illustrates comfortable atmosphere created by use

of natura] materials and comtemporary -furnishings. o

27 The owners of this house managed constructior and did much of the trim
work, cutting the cost of the work by 25 percent. It -is an "Arkansas" -
type house with glass concentrated on the-south side. -

é§=29 A Finnish family is building this sc2 roof house on a lot thought
unbuildable because of its relationship to a busy road. B8y burying the.
north (road side), they have excluded noise and view of the road. The
entire south side is glass. Concrete slab with quarry tile covered floor

.will provide thermal mass. Note "Keep Off Grass" sign. .-

‘30 This owner-built structure started as a relocated log tobacco barn.
The rock chimney was built by a nurse with prévicus construct1on _‘
experdence. ] .

31 " This small. mu]t1purpose, unheated workshop was bu11t by the same builder

as the structure in slide 30 for less than $1500 by us1ng all green
‘rough cut pine. . .

32-33 This house: is be1ng built by a retired man. and his fam11y after living
*° in 27 leased or rented houses. It will have solar air collectors and
. @ heat pump for heating. The house is built as.three separate units
and surrounds a courtyard which will be intensively landscaped to contrast
" with the fifteen acres of .wilderness which surround the house. :

34-35 ThHis house“is truly a hand crafted project. ' The owners have bu11t
everything, 1nc1ud1ng the furn1ture, with care and love.

36-37 Th1s 1nterest1ng house was des1gned by Ken Kern and is being owner-
 built. It is.on 8 x 8 salt treated poles and steps down the hill. It

has many beautiful cwner-builder.touches. 'Even though on a .very. 11m1ted
budget, the owners opted to buy expensive top. 1ine wood casement
windows. The house is heated with a wood stove. .

38-39.- Th1s is a new (as opposed to recyc1ed) log cabin, a very labor-intensive
’ project that beautifuily fits its site. :

40-41 This owner-buiit project has external insé]ating shutters on the south
side. -They can be folded up by a pulley system under the eaves. The ‘
"Dutch” door is 4" thick and has 3%" of insuiation inside. Weather-

‘stripping around the door keeps. it airtight when closed.

~ 6 .
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The next segment of slides in this series represents 1nterest1ng energy
utilization ideas.

[

42-45 This house has an active solar air collector system. The attic, with
jts translucent cover and black walis, (not painted yet in Slide 43),
~ollects heat which is moved into storage (rock) ¢ into the house by
a complicated electronic network. The domestic solar hot water collector
is shown mounted in the attic space. The house aiso has rectangular,
shuttered skylights which admit suniight directly into the living spacsas.
The outside ventsz below the roof peaks connect ‘o the collector volume
and to the 1iving spaces for summer ventilation.

46-47 This house has three solar ideas at work:” flat plate collectors for
domestic hot water, a passive sclar greenhouse, and a passive collector
wall similar to the one in slides 15-18 except that it has glass as a
cover over the ccoilector wall.

48-49 This is an energy intensive passive house. Its solar heat collection is
bv a two-story solar greenhouse. The house is buried on the narth
sTope and the retaining wall becomes a thermal mass storage system.
In addition, it has a vertical pass1»e collector wall shown in black
next to the greenhouse.

50 This owner-managed house has a South facing greenhouse designed as an
integral part of the residence. Hot air from the greenhouse is drawn
through ducts to other parts of the house for heating in the winter.
The rectangular cupola he'ps create a stack effect for cooling in
summer. By opening the cupola windows and the. downstairs windows, hot
air is drawn up and-out through the cupola windows.

51-53 This expensive intown house employs its enclosed swimming pool as a
heat sink for a winter source heat pump. The collectr:s heat the pool
- - water, providing.a +750 winter temperature for the heat pump, which is
predicted to provide the equivalent of 3 to 3-1/2 kilowatt hours of
heat for every kilowatt of power purchased. ,

Ay

54 Case House: This group of slides illustrates the process of construction
' on a house very similar to the "Case House" which is used for the student
handouts in the course. The slides should form the basis for a review
of the major points covered in the course material and class discussion.

55 Block foundation part1a11y comp]ete. Batter boards in background.
" Note L-shaped blocks to catch concrete slab to be poured after fill
. 1%kcomp1ete.. ’arge fi11 ‘required on left at some extra expense.

56 Foupdatidn and batter boards. Note conservation of trees on site.

57 _ Block foundatidh—ready for s]ab; with rock fill, rigid f7am insulation,
insulation vapor barrier, welded wire mesh, plumbing, and wiring in
‘ptace. Greenhouse area to Teft also ready for slab. Area to right
will use floor joistis,

58 Pouring concrete slab.




59 Smootking concrete slab. '

60 Framing (2" x 6") with temporary bracing. Headers have insulation in
voids and corners are preinsulated. Note this area of house uses floor
Joists with crawl space and therefore needs venting.

61 View of insuiation betwesn floor joists held in place with chicken wire
and tiger teeth,

62 Framing near completion.

&3 Roof framing going up with plywood bracing on corners.

64  Roof freming detail. Shed roof allows addition of loft not included

in course handouts on Case house clans.

65 Large framing spans in south facing exterior wall for glass in
greenhouse area. ,

66 House dried in. A1l sheathing and windows huﬁg. A1l windows are
double glazed.

67 View of chimney and masonry wall filled with sand designed to be used as
thermal mass to store radiant heat vrom wood stove and, to a lesser extent,

heat from the adjacent greenhouse.

68 Inside Qiew looking out into greenhouse taking shape.

69 Qutside view of greenhouse showing how roof >f house and greenhouse are
‘ integrated.

70 Detail of roof/greenhouse interface prior to glazing and roofing. Wood

cant and aluminum extrusion installed with aluminum flashing partially
installed.

1]

71 Example of wall insulation with vapor barrier.

72 Example of insulated ducts. Round“duct.is insulated cn the outside and
square duct is pre-insulated on inside.

73 | Pressurg-treated pine siding being applied.

-74 Application of pressure-treated pine siding almost complete.

75 House approaching completion. View of greenhouse wifh double glazed

glass as barrier to heat loss. Note aluminum roof vents to vent air
into roof over roof insulation. These vents are needed since there is
no other way to get air movement in the roof air space.

76 Interior view of sandfilled masonry wall with stucco applied and quarry
tiled floor. Because of energy efficient design features, house can be
heated by the wood stove shown.

77 -. Entrance féyer with sé]vaged doors. .1£3

Q ' 8




78 House completed.

79 Acknowledgements.

The slides in this series should be used periodically through the course for
reference and can be rescreened during the summary session. They illustrate
that people's big ideas do get built, can be energy conscious and are often
beautiful.




HANDOUT #1
BUILDING AN ENERGY EFFICIENT HOME

Course OQutline

I. Overview

I1lustr~te successful projects, approaches with slide presentation,
orientation to course method and materials.

Goal:

A. Course Description

1. Planning
2. Design

3.

Construction

B. Introduction

1. Purpose

2. Motivation
3. Time

4. Money

C. Slide Presentation

Handouts: #1, Course Outline

#Z, Bibliography
Task Analysis Sheet #1

II. Planning

Goal:- Out]ine necessary decisions required for house planning.
A. Budget

1. Time/Money
2. Motivation
3. Front End, Life Cycle, Operational Cos‘s
4. Renovation

B. Architectural Space

C. Basic Environmental Systems
1. Conventional
2. Non-conventional

a. Wood

b. Solar
(1) Energy Efficient Construction
(2) Passive Solar Construction
(3) Active Solar Construction

-
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HANDOUT #1, p.Z

D. House Size and Layout
E. House Planning Form Narrative
Handouts: #3, House Planning Form

#4, House Planning Form - Case House
#5, Your Next House

Task Analysis Sheets #2-#8

ITII. Site

Goal: Familiarize student with information and (~cisions reauired in site
selection. '

A. Macro Site

1. Zoning
2. Road Access
3. Utilities
4. Drainage
5. Neighbors
a. People (Structures)
b. Uses
(1) Allowed
. (2) Existing
6. Noise
7. Views
8. Breezes’

B. Micro Site

1. beed Restrictions, Covenants
2. Sun Orientation
3. Drainage _ )

4. Views
5. Vegetation
6. Driveways e

7. Utilities

Handouts: #6, Site Planning Form
#7, Site Planning Form - Case House
#8, Plot Plan - Case House
#9, Site Analysis - Case House
#10, Preliminary Site Design - Case House

Task Ana]yéis Sheets #9-#11 »
IV. Authorities/Bubble Diagraming (Site Relationships)

Goals: Twofold: a) Familiarize studenfﬁ with authorities who have legal
Jurisdiction over their plans and others who may help or add their
- input to design process; b) Develop design methodology for house

design. ,
15
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HANDOUT #1, p.3

Part 1
. A. Authorities (legally having jurisdiction)
1. Codes

a. N.C. Residential Code
b. Local Codes
c. Health Department
d. National ETectrical Code
2. Inspectors
B. Authorities (having subtle control)

1. Lending Agent:
2. Developers

C. Authorities (who may be helpful)

1. Architects

2. Engineers

3. Tradesmen

4. Material dealers
pPart 11 |

Bubble Diagraming

. 1. Tools Required
2. Why Bubbles
3. Site Relationships
- a. Room Requirements
(1) Function
(2) Light
(3) Views
--(4) Access
(5) Privacy
| (6) Energy
b. Simultaneous Development of Program of Spaces

Handouts: #11, Bubble Diagram (Site Relationships) - Case House:
- #12, Offer to Purchase and Contract
#13, Sample Building Permit Application
Task Analysis Sheet #12

V. Structural Systems/Bubble Diagraming (Room Relationships)

Goals: a) Provide basi¢ kxnowledge of structural concepts and rule of
thumb information and possibilities of various materials and
systems; b) Refine bubble diagraming to include circulation and
room relationships.

D | | | 13




HANDOUT #1, p.4

Part I
A, Basic Structural Design

. 1. Floor Systems
. ' " a. Slab on Grade
b. Wood Frame
2. Wall Systems
a. Post and Beam
- b. Bearing Wall
3. Roof Systems
a. Rafters
b. Trusses
4. Domes

B. Basic Structural Materials

1. Concrete

2. Wood
3. Masonry
4. Plywood

5. Fasteners

Part II
Bubble Diagraming (Room/Area Relationships)

1. Public Areas
2. Private Areas
3. ‘Service Areas
&4. Circulation Spaces

Handouts: #14, Bubble Diagram (Spatial Relationships) - Case House

-#15, Bubble Diagram (Room Relationships) - Case House
#16, Preliminary Structural Design - Case House

Task Analysis Sheets #13-#15
" VI. Finish Materials

Goal: Familiarize students with options available in finish materials
and cost and relative energy efficiency.

A. Exterior Materials
1. Foundation Walls
2., Siding
3. Roofing
B. Interior Matefials"
1. Floors ; N
- 2. ’ua]]s 'c:"
3. Ceilings fj
Handout: #17, Finiéhes - Case House

14




HANDOUT #1. p.5

~Task Analysis Sheets #16-#21
0 VII. Environmental Control Systems

Goals: a) Develop basics outlined in planning; b) Familiarize students witfk
information and ideas associated with various approaches to assist
them in decision making.

A. Checklist Review of Planning/Design of Basics for Heating Systems

1. Forced Air Systems v
2. Radiant

3. Wood Heat

4, Passive System.

B. Natural Cooling

1. Shading

2. Ventilation
a. House
b. Attic

C. Plumbing System
D. Electrical System

‘ E. Renovation

. 1. Plumbing

2. Electrical
3. Mechanical

Handouts: #18, Heating and Ventilation - Case House
#19, Electrical Plan - Case House
#20, Heat Loss Calculation Form A-
#21, Heat Loss Calculation Form B
#22, Heat Loss Calculation - Case House

Task Analysis Sheets #22-#24

ViII.ﬁ Getting Resdy to Build

Goal: Review items necessary to actually begin construction including
application for permits and financing. :

A. Materials Lists

B. Financing ~
C. Subcontracfbr Contracts
D. Siting

. E. Insurance

F. Motivation




HANDOUT #1, p.6

G.' Too]s
H. Permits

I. Job Record Keeping

Handouts: #23, Description of Materials: USDA-FHA Dwelling
Specification
#24, Sample Materials Estimate Form - Carolina Builders

Materials List
#25, Cumulative Job Cost Record Sheet

Task Analysis Sheet #25 e
/

!
]

IX. Construction '
!

Goal: Proceed through an orderly approach to the construction process
exposing the student to ideas, techniques and potential oroblems
along the way. Material for four sessions listed in chronological
order, breaks to be determined by cless need.

A. Foundations/Beginning
1. Footings
2. Foundation Walls
3. Insect Control

B. Drying In

1. Floors
2. Walls
3. Roof.

4. Insulation Systems
5. Sheathing

6. Windows

7. Doors

C. Installi=ng Environmental Systems

1. Duct Systems

2. Hdirirg :

3. Plumbing .
4. Solar Hot Water

5. Insulatica

D. Finish Work | .
Task Analysis Sheets #26-#28

16




HANUUU! ¥1, P./

X. Summary

. Goal: Summarize previous class material and address questions. Class
discussion of individual solutions.

A. Summary
B. Rescreening of Slide Presentation and Noting of Particular Systems

1. Success
2. Failures

()

Review Outline and Bibliography

D. D<scuss Individuval Student Solutions

17
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o MYSIS | ’

~ CURRTCULUM:  ouNeR-BUILDERS
Task: (No, 1 ) LIST REASONS FOR BUILDING (SUBJECTIVE TASK)

SUBJECT AREA: OVERVIEW

Comperency: 1o CLEARLY STATE PRIMARY REASONS FOR BULLDING AND TO UNDERSTAND THE NEEOS OF THE PEOPLE
WHO WILL LIVE IN THE DHELLING

CRITERION  DEFINES PERSONAL REASONS FOR BUILDING
gEASURE: DEFINES THE TYPE OF PEOPLE WHO WILL OCCUPY HOUSE
“ DETERMINES IF MOTIVATION IS HIGH ENOUGH FOR EXTENDED PROJECT

SKILL/PRocEss KNowLEDGE/ THEORY VaLue/ATT1TuDE (ONCEPTS
* 1. Define reasons for building [. What are personal reasons for [, Understand personal motiva-
building? B sion

A. Personal or family need
B. Dissatisfied with standard
dwellings
1. Waste valuable energy
2. Do not fit Tifestyle
3. Phusizally uncomfortable
C. Personal'intengst?
1. Personally involved with
construction work

\\\_’,/j | 2, A challenge ﬁ

11. Define type of people who will [1I. Persomal Characteristics 11, Understand whe building is
occupy house ' A. Number and type of people for
, 1. Family
2, Couple
3. Individual
. B. Needs of each individual
A 1. Type of lifestyle
" 2. Need for privacy
3. Compatibility with other | - y
A dwelling members - 2
A B 4, Physical needs (sleep,
] food, etc.)

| £




REFERENCES (see Bibliography for complete information)

Major References

From -the Ground Up is a well written and beautifully illustrated source for the
entire planning/designing/building process. This probably is the best
all-around text for the course. It is based largely on work at Maine's
Shelter Institute. 1Its approach is toward energy efficient, labor
intensive owner building. :

The Solar Home Book is the basic solar text. It is prejudiced toward passive
approaches but describes active systems as well. Included are formulas -
and data required for calculating solar heating systems.

Your Energy Efficient House is another basic text for the energy efficient
owner buiider. Ideas are presented with many sketches which will be
very helpful to the student.

Other Helpful References:

The Owner Built Home is an excellent guide for anyone who intends to provide a
majcvity of the labor to build his/her house. Ken Kern's approach is
labor intensive. Students should be advised to consider them in that
light and not attempt to contract with others for this kind of coastruc-

tion.

Low Cost Ene EffiCieﬁt Shelter is an anthology of articles on hany specific
areas of energy efficient design and construction. .

30 Energy Efficient Houses includes sections on design and construction and
has photos and plans of houses completed. It is an excellent idea book

particularly for low cash projects.

A1l references here would be helpful in preparing to teach the course. The
three major references should be required reading for instructor and students.
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PLANNING

* This section should once again challenge the student to come to grips
with real housing needs and his/her motivation. It includes discuscsion of
budget, architectural space, and basic information about choices for heating
systems. Included as a handout is Your Next Home by Giles Blunden and Lucy
Davis, which will help students understand the iwmplications of various con-

figurations and insulation systems.

" Budget
T Budget is perhaps -the-main-consideration of most owner-builders. The

student should be made aware of two particular types of consideraztions. The
first is the balance between time and money. The more time spent in personal
endeavors (planning, designing and actual construction), the Tess the dollar
cost will be. Building one's own house is going to require a large amount of
personal effort. Physical and psychic energy even at the lowest level of
involvement should be emphasized.

. The second consideration is cost, not just the cost of actual construc-
tion, but the maintenance costs over time (servicing and replacing parts),
costs of energy to operate systems, environmental costs (does it use renewable
resources? does it pollute?) and social costs (does it make you dependent on
someone else to supply your energy needs?). These should all be discussed.
The student should Tearn to recognize that materials that are low in cost
and/or fast and easy to install and/or simple to operate may not always be the
best choice for his/her dwelling. Choosing inexpensive materials may result

in frequent replacing or servicing.

It is imperative that the student be given information and resources
necessary to determine the best ways to balance his/her interest and ability
to borrow. pay, or provide time on the project and the relative value of those
options. Much of this information is specific to your region and must be

attained from local sources.

Obtaining financing for construction may well be the most difficult part

.0of -the owner-built housing process. Lending pirocedures and practices vary, and

students should be encouraged early in the process to approach various banks.
Local contractors should be asked for a range of square foot costs for their
work. In addition, they may be helpfui in breaking down costs for management,
materials, labor, and varicus subcontractors. It is important for the student
to have a feel for these relationships so that he/she can consider what
options are available for trading time for money. Architects, subcontractors,
materials suppliers, bankers, real estate brokers may also be able to help

establish cost rules of thumb.

It is important to emphasize that many owner-built houses are never
finisned. The process of building one's own house is a demanding one which
shouldn't be taken on without careful consideration of the sacrifices that

will have to be made.

One interesting approach for owner/builders is renovation. Houses are
often much depressed in value because house buyers are turned off by a rotten
bathroom floor, a small kitchen, or termite damage. One of the houses in the

25 5
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slide survey was aiven no value in a land sale becéhse of termite problems and
was completely renovated for $12.00 per square fog’.

Advantages of renovation are the acquisition of inexpensive space and a
chance to preserve an old house which might otherwise be lost. It is difficult,
however, to establish a budget for renovation cost. Renovation work necessary
to bring old houses up to today's'standards can be deceptive. Also to be
considered is the challenge of redesigning the existing structure into a living
space which meets the needs of today's owner; for instance, many families now
enjoy open space instead of the more traditional, formal room arrangement of

older houses.

__Architectural Space

A great majority of the course material will deal with quantitative
assessments of space, materials, systems, etc. - This section deals with the
qualities of architectural space and how they affect the design of houses.
Class discussion should develop ideas about architectural space which probably
will be a new idea for students. It will be useful to develop a 1ist of words
which describe spaces (cozy, warm, rich, light, dark, etc.), the things that
make spaces have those qualities and the types of rooms for which those quali-
ties might be appropriate. There should be a discussion about the qualities
of natural 1ight, e.g., east light is very different in its effect on a room
than is west 1ight. Students should be encouraged to think about ceiling
heights, room shape, texture, views into and out of rooms, etc.: The discussion
should include energy implications tf these choices. In terms of thermal mass
possibilities, 'south 1ight and air circulation, The Hidden Dimension by Edward
Hall is a fascinating reference which deals with conversation distances,
personal distances, etc., which affect the way people use rooms.

Environmental Systems (Basic)

A well-insulated, energy-efticient house in Piedmont, Morth Carolina
may have a heat loss of 20 BTUs per square foot per hour when it is 100 out-
side and 709 inside and could cost as much as $100 to heat in January.

Basic to planning any energy efficient house is a way to provide a com-
fortable environment for the inhabitants in a way that is gentle to the pock-
etbook and the earth's diminiskhng fossil fuels. This section outlines major
types of heating and cooling =y-teims in an attempt to give the Students a
basis for thinking about options while beginning to design their homes.

Conventional Systems

Conventional heating systems are powered by conventional fuel resources:
electricity {generated by coal, o0il, sometimes hydroelectric), oil, coal,
natural gas, propane gas, methane. All1 (with the exception of hydroeiectric
and methane) are non-renewable. The most pessimistic studies anticipate oil
‘resources will be depleted in the late 20th century, long before the houses
the class is considering wi?: be ready for demolition. It makes sense to
plan for systems which rely as 1ittle as possible on these conventional sys-
tems which, even given continuing supplies, will become rapidly prohibitive

to operate.
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Conventional systems can be broken down into two basic groups, ducted
(forced air) and radiant. Forced air systems employ fans which circulate con-
ditioned air through a heating unit and into the house. These systems have
the advantage of the ability to circulate hot air which may be created near 2
wood stove or solar greenhouse/wall throughout the house. In addition, a
forced air system offers the designer the opportunity to add humidification
and air filtration into the system.

Radiant (baseboard or radiant slab) systems rely on convection into
occupied space from either hot water or electric resistence wire. These
systems generally offer more control of individual room temperature by virtue
of individual thermostats. They are generally quieter and do not add air )
circulation (drafts) into the house. The low front end cost of electrical
baseboard often makes it an excellent choice for backup in an intensive solar
heated house. Radiant slabs, while relatively expensive, have many puilt-in
economies, particularly when used in conjunction with solar heating as the
water temperature .for heat ($90°) falls well within capabilities of flat

plate collectors.

Non-Conventional Systems

Wood Heat

Wwood heat represents an interesting alternative for primary or back-up
heating systems in relatively rural or wooded areas. Wood is a renewable
resource and, given the multiplicity of available energy sources in our
region (electric, gas, oil, and solar) is not likely to be overused.

Choices for heating appliances range from inefficient fireplaces which
have almost no practical heating value to very high efficiency stoves and
furnaces. Using figures taken from a Popular Science, February 1978 article,
"Wood as Fuel,” a cord of wood will produce from 2.3 to 13.8 million BTUs of
heat which has an equivalent value when compared to 4¢ per kilowatt hour
electric rates of $27.00 to $161.00. Compared to a value of +$60.00 »er
cord, the more efficient stoves and furnaces are clearly a good heating bar-

gain.

Advantages to wood heat are low cost and independence from conventional
energy delivery systems. While wood heat does use a renewable energy resource,
wnod stoves must be filled and cleaned. Wood stoves should be centrally
located and if possible indirectly connected to an air circulation system
which can even out temperatures through the house. Wood storage areas need
careful thought if wood hkeat is to be used.

Solar

Capturing the +420 BTU/square foot/day of free solar radiation which is
falling on the earth can enable us to live in houses relatively frez of
external energy sources. Solar energy in house construction can be consid-
ered on many levels ranging from very simple insulation and orientation ideas
to elaborate liquid or air collector and storage systems capable of providing
70-95 percent of heating needs. For the purpose of preliminary planniug, the
student should consider three basic approaches. :

4
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Energl Efficient Construction

These methods should lower energy costs 20-40 percent over minimum
property standards. The major features of this approach are proper insulation
(R19 walls and floor, R30 ceiling, double glazing for all windows), careful
control of infiltration (caulking under plates, around windows, and weather
stripping doors), and proper orientation of glass (majority of glass +10 per-
cent of floor area on south side where solar gain is possible). The advantages
of this approach are lowering energy costs $10-20 percent while only slightiy
increasing construction costs. The disadvantages are limitations placed on
the site with the south glass provision.

‘Passive Solar Construction

Passive solar design has as its major criteria admitting sun into the

. house and providing thermal mass (concrete, masonry, rock or water, etc.)

within the house to store excess heat available during the day (when the sun
15 shining), and radiate that heat back into the house cduring cloudy or night
times. Features of this system include south facing glass up to 25 percent
of floor area (allowing the sun to enter the house directly or into green-
house collectors), movable insulation for protecting glass area Trom excessive
heat loss at night, and thermal mass in the form of masonry, concrete, or
water within the house volume to store excess heat. It is important to match
thermal mass storage systems to south glass to prevent overheating. As a rule
of thumb for every square foot of south glass there should be “rom 1 to 10
square feet of mass surface area. The 1:1 system would be for a trombe type
wall almost directly in contact with south glazing; the 10:1 for storage not
directly in sun's rays such as in a remote storage area. This approach can
reasonably generate up to 80 percent of winter heating. However, over 60
percent heat generation is generally not economically feasible.

Advantages of the passive solar approach are minimizing system technology,
lowering front end costs, and operating costs for maintenance. Disadvantages
include higher construction costs than conventional systems and less control
of internal air temperature than in active systems. Passive systems typically
require more manual types of control which must be supplied by the owner.

Acti#e Solar Construction

. Active systems include relatively high technology methods of collecting
solar heat with external collectors and transporting the heat with fluid or
air to storage, then to the house. “A system of this type is composed of
remote external collectors, some type of storage medium (rock, water, change
of state salts, etc.), and a control network to transport and exchange the
heat in the collectors. A system of this type can contribute up to 90 percent
of the household energy needs and requires less input for daily operation on

the part of the user.

The advantages of active systems include better control of inside
temperatures and heat storage capabilities. When set up and operating, the
system is similar in operation to conventional heating systems. Another possi-
ble advantage is that tax incentives offered by the state more clearly recog

nize active systems as being deductible. :

Disadvantages include high front end costs and maintenance of a high
technology system. ‘

- 28 34




House Planning Form Narrative

The purpose of a house planning form is to assist individuals in coming
to grips with realistic budgeting and arriving at a square footage allowance
with which to plan. Many items must be taken into account, beginning with the
amount of time and money the student has available and the general cost of
construction in the region. Things which make the specific house more or less
expens:ve than typical construction should be considered in an attempt to
establish the prevailing cost to more accurately reflect the projected cost of
the student's house. Listed below are several areas which should be consid-
ered relative to establishing a budget construction price.

I. Site
A. Slope of land
B. Condition of soil for footings
C. Length of driveway
D. Cost of site utilities
II. House Shape

3

A. How many corners
B. How many roof shapes

I11. Mechanical Heating Systems

A. Conventional =
B. Non-conventional

IV. Finishes

A. Exterior

1. Siding

2. Foundation walls

3. Roofing

B. Interior

1. Walls
a) Sheet rock
b) Masonry
c) Wallpape

2. Floors -

3. Ceilings
4. Millwork (built-ins)

V. Space
A. Open plan
B. Traditional
C. Number and size of rooms
D. 4igh/low ceilings

VI. Labor Costs

31




The house and room programs require the student to list both needs
and desires for his/her house in a form that is readily available to other
household members. The participation of others who will be using the
house during the planning phase is an important step toward establishing
the communication required to successfully complete an owner built home.

rad
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HANDOUT #3

HOUSE PLANNING FORM

Basic square footage cost for the region

Labor/materials budget reductions
(List items of labor and materials which you intend to provide at no cost to

the project in dollars per square foot)

Labor Materials ) £ -

site clearing

rough grading and footings

foundations

masonry

rough carpentry

siding

decks or patios

rough in wiring

rough in plumbing

rough in duct =ystem

insulation

interior walls and ceilings
L ~interior trim

cabinetry

trim wiring

trim plumbing

trim heating

painting

floor finishing

exterior landscaping

management

Other

Total all labor
Total all materials
Subtract from basic sq. ft.

costs
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HANDOUT #3, p.2
Economic factors: Class discussion will key on things which will make your
house more or less expensive than the standard house.

Add or (subtract) $ sq. ft.
Tctal cost/sq. ft. $

Total dollar budget (exclusive of land costs) §
Your ability to borrow this amount should be
verified with your lending institution.

Total dollar budget _ . )
Cost per sq. TL. square footage estimate for house

W

The square footage budget must now be divided among the rooms which ‘are part of
your program. Before dividing the square footage subtract 15 percent for cir-
culation space, closet space, and wall thickness.

House Adjectives

Pick the tw nty words or phrases which bes*t describe the house and list
them in order of importance. (Have your spouse, or others who will be living
in the -house, do the same and compare.)

House Description

Write an article for a housing magazine which describes your house to a
reader. Make reference to materials and shapes and energy ideas you would like

to include.

Room Description

- (Prepare a sheet for each room in the house and answer questions.)

Square footage budget

Preferred view direction

Preferred sun orientation

Relationship to other rooms
open to
next to -
.down the hall from -

Activities (list) :

Furniture--specific sizes for pieces you will move; general sizes for intended

purchases

Finishes

Lighting

Other requirements (telephone, plumbing, appliances, etc.)

Extend the article about the house to include a paragraph about each room.
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) | HANDOUT #4, p.3 *

ROOM DESCRIPTIONS'
Case House

Living/Dining Room 340 sq. ft.

View: to south
Sun orientation: south

Room relationships: ,
These two spaces are basically one perhaps divided by a fireplace.

They will connect directly to the foyer and the dining space will
be open partially to the kitchen.

Activities: o
These are family rooms for a close family of 5. Most of family
will be here most of waking at-home hours. Dining room will be
used for all needs except weekday breakfasts and an occasional

lunch. Entertaining is generally on a small scale.

Furniture:
Dining room: antique oak table, 3'-0" x 6'-0" with 6 chairs and

: oak china cabinet
| Living room: existing love seat and two matching chairs, possibly

] add large lounge chair.
j In addition this space will accommodate bookshelves and wall space
; for extensive art collection.

i Finishes: .
! Walls and ceiling will be painted dry wall, floors dark brown

quarry tile. Trim will be simple and painted.

Lighting:
Provide box for owner's dining room 1ight fixture. Living room
will have switched outlet for floor lamp.

High ceilings would be nice here and a large wood stove will be in this

space.

Kitchen 140 sq. ft.

View: south for solar gain, east light for breakfast nook

Room relationships:
Close to front door entry, close to dining room, and visually con-

nected to dining room

Activities:
Normal kitchen activities, laundry and ironing
Lighting:
Fluorescent strip lighting over cabinets
Cabinets should be natural finish wood and very simple and inexpensive.

Appliances:
Refrigerator, drop-in electric range, washer, dryer, double sink,

fan hood
Finishes similar to living room.
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HANDOUT #4, p.4

FO!." ‘ 50 sq. ft.
Relatively large space for entry, coat storage and some paintings
Orientation and view: not important
Room relationships:
Close visually to public areas of the house, close physically to
private areas of house
Finishes: i
Sheetrock painted
Include antique pair beaded g9lass entry doors
) P ,
Large Bathroom - 40 sq. ft.

View: Should be private., not absolutely necessary
Relationship to other roums:
Accessible to children's bedrooms from hall and directly to
, mastér bedroom
Finishes:

Ceramic tile floor and shower surround. Otherwise, painted
. sheetrock
. Lighting: Over lavatory
- ~ We will provide old 5' footed tub and pedestal sink for installation.
- -
Half-bath 30 sq. ft.

~ Similar to large bath.
Master Bedroom 150 sq. ft.

View: to south for selar gain -
“to east for morning 1ight
Relationship to other rogms:
. Within the bedroom section of the house but as private as
possible. -

"Activities:
"No sitting area required. Small desk would be nice but not

imperative.

Furniture: . -
Queen size bed, two upright dressers:
Finishes: Oak floor, painted sheetrock

Lighting: One ceiling fixture
~ Second Bedroom e - 150 sq. ft.

View: -Not critiecal

Relationship to other rooms:
Close to third bedroom and within bedroom section of the
house 8 7 -

Activities: I
This room is for twin girls and it is desirable to provide

some level of privacy for sleeping areas. Desk area for quiet
stucdy is required.

Farniture: )
Two twin beds; two dressers
Finishes: Oak floor, painted sheetrock

Lighting: One ceiling light
~ 38




HANDOUT #4, p.5

Third Bedroom 100 sq. ft.

A1l items similar to bedroom #2 except it will be occupied by
one child.

Small Play Area.

View: Should be pleasant and south to daytime sun if possible
Relationship to other rooms:
Close to second and third bedrooms as far as possible from
public area of the house. -
Activities:
Children's group play area, piano, etc. This might be an alcove
or such, not necessarily a room
Finishes: 0Oak floor, sheetrock
Lighting: One ceiling fixture




>
HANDOUT #5

your next home

@nergy conserving design & construction
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HANDOUT #5, p.z

IHE INDEPENDIENTY TRADES QROUP
WAS CRGANIZED To PROMCOTE AND EBN-
COURAGE THE PEVELCOPMENT OF SMALL
BUSINGSSES M THE CONSTRUCTION .IN-

' DUSTRY IN AND ABSUT CHAPEL -HILL..

" THROUGH IHDIVIDUAL REPUTATIONS,; |
SEMINARE, WORKSHOPS AND PROTECTS,
. iT ALSO HCPES To EDUCATE THE CONSUMER
i AND RAISE BUILDING STANDARDS .IN THE
T COMMUMNITY. ’

COPYRIGHT (© 1978 BY GQILES BLUNDEN AMNO
LUCY CAROCL DAVIS OF DeSIGMWORKS. OTHER
CONTRIBUTCRS IIMCLUDE DARRYL WALLY,
LARRY WALTERS AND STEVEN FISHER.
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HANDOUT #5, p.3

IN THE NEXT 12 PAGES You WitlL SEE Hew A
HOUSE CAN BE HEATED MORE EFFICIENTLY &
REARRANG NG § MODIFYING SOME oF 1T

BAS|C ELEMENTS.

GRAPHS
ALL GRAPHS IN THIS STUDY ARE PRAWN T&
THE SAME SCALE To SHOW HOW THE HOURLY

HEAT Lose CHANGES As THE House \S
MODIFIED. THEY ALSO SHOW PROPORTIONATELY

HOoOW MUCH HEAT 1S LosT THROUGQH VARICOUS
PARTS OF THE HOUSE'S EXTEFIOR SURFACES.

ARCROWS

HEAT LOSs & SCLAR GAIN ARE SHOWN BY
ARROWS. HEAT LOSS ARRSOWS ARE SHOWN
FOINTING AWAY  FROM THE HOUSE. SOLAR
GAIN ARROWS ARE SHOWN POINTING
TOWARPS THE RoUSE. THESE ARROWS ARE
SHowN 1IN PROPORTION TO ONE ANOTHER
AND TO THE GRAPHS.

EXTREME JANUARY DAY GRAPHS

THESE GRAPHS SHOW THE HEAT LOSS AND
SOLAR. GAIN ON A COLD TJANUVARY DAY
wHeN 1T 1S 10°F OUTSIDE § 7TO°F INSIDE.

Wﬁi

THESE GRAPHS SHOW THE HEAT Lo=6 ANP
SoLs R. GAIN ON AN AVERAGE JANDLARY

DAY WHICH HAS A CONSTANT TEMPERATURE
OF A5° F AND WHICH 1S SO% SUNNY AND
S0o%7% ClLoUPY DURING THE DAY LCIGHT HOURS.
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HANDOUT #5, p.4

STUDY HOUSE # |

“ 40 SF
| sToRY ’
3" FIBERGLASS IN WALLS
6" FIPERGLASS IN ROOF
NO INSULATION IN FLOOR.
SINGLE PANE GLAGS
. GLASS. ON ALL WALLS
216 SF GLASS
INFILTRATION: | AIILCHANG.S PER HoUR

WHAT 6 HEAT LOG67?
THE HEAT LOSS OF A HOUSE IS THE HEAT "WHICH
" ESCAPES FROM THE HOUSE TO THE CouvD mv&
' AIR. TWIS LOSS |8 EXPRESSED IN BTU's/HR. *
BOME EBXTERRIOR SURFACES BUCH AS GLAGS WL
LOSE HEAT AT A FASTER RATE THAN OTHERS SUCH
AS INSULATED WALLS. TRE HEAT LOSS ARROWS
IN THE HOUSE DIAGRAMS SHOW, BY THEWR.
RELATIVE SI1ZES § PIRECTIONS, THE AMOUNT OF
HEAT LOST THROUGH THE HOUSE!'S E!Tsman. ‘
su#.mes PURING LA uomz Pemon. , e

-

S RATY (,n.msu 'wsn.MAc. um-r) e THE AMOUNT OF
MBAT NEBDED To RAISE | LB. OF WATER |°F.
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HANDOUT #5, p.5 )

-~

EXTQ.EME. JANUAQ‘( DA‘( I0° UTSIDE  TEMP.

u% Loas EaUbLS HENT e.mu\zso
11

ROAT

AVERACGE - JANUBDRY DbY 45° cuTMDE TEME

HEBAT LOSS , ESLALY »EAT RSeUIRSD

lloucl ) SoPPLEMEN T 4

<
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OANUUUL 1D, MU

STUDY HOUSE # 2

EEDUCE EXTERICR SUBFACE AREA
SAME AS HouceE ¥ CHANGE FpoM HousE |
1440 SE ]

2 STORY

3* FIBERGLASS IN WALLS
6" FIBERGLASS IN ROAOF

NO INSULATION IN FLOOR

SINQLE PANE GLASS

GLASS ON ALL WALLS

216 3.% GLASS

INFILTRATION: | AIR CHANGE FPER HoUR

| HOwW BOES HOUSE SHAPE AFFECT HEAT Loss?

THE PROFORTION OF EXTERIOR SURFACE AREA ¢
TO FLOOR AREA WILL VARY PEPENDING UFRON ‘

THE SHAPE OF THE HOoOUSE. A HOUSE'S HEAT Loss

1S DIRECTLY PRECOCPORTIONAL TO THE AREA OF THE

HOUSE'Y®S EXTERICR. SURFACE. IN THE <@TLDY

HOUSE THE PROPORTION ©OF EXTERIOR SURFACE

AREA To FLoOoR AREA IS REDUCED BY MAKING (T

Z SToRIES. THE HEAT LosS WAS REPUCED 32%

BY THisS CHANGE ALOWNE.
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HANDOUT #5, p.7 “—~

H“‘f Loss GQUL&-‘ uu-r WIMD .

-

i
k-ud § SUPPLEMENTAL §

LVEIIAQ! JANUKQ'( DAY 4se cuwices tanme.
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HANDOUT #5, p.8
SIUDY WOULE ¥ 3

ANCREASE INSULATION

| BAME AS HOUSE #2. CHANGE EROM HOUSE %2
144 S.F : | ' '
2 SToRY

e" FIBERGLASS N WALLS
9° FIBERGLASS IN ROOF
6" FBERGLASS IN FHLOOR
INSULATING GLAGE

QLASS ON ALL WALLS :
26 5.F% GLASS

' ¥a AIR CHANGS PER HOULR

Tl ‘s _rvi

THE "R* VALUE OF A MATERIAL EXPRESSES ITS
RESISTANCE TO HEBAT FLOow THROUGH IT. THE
HIQHGR. THE"R" VAI.—UE, THE GREATER THE -
RESISTANCE .

W SOME COMMON MATERIALS

wooD R = 128

BRICK. R= .1l

GLASS -SINGLE PANE R = 85 -

QLASS - INSULATING g = 1.72

AR SPACE g = |

FIBERGLASS g = 3d.10 -~ o=
UREA FORMALDAHYDE FOAM R = 4.5 oy ~
URETHANE FOAM R= S5.5C

CELLULOSE INSULATION R= 4.5 )
STYROFOAM R = 3.45
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HANDOUT #5, p.9

()
- =
)
" ol
e
y s
:_
S
k—J
—
Sy

i

»m'ximﬁrihhﬁﬁi

E“EHME JANU‘QY ‘DAY .1¢® cursiog TEMP.

HEAT Loss EGUALS WHEAT REGUIRRED

hl'wr—i

49

EC
& - | 49

Aruitoxt provided by Eic:



HANDOUT #5, p.l10
STUDY 140USL: % 4

MOVE AtL WINDOWS 1O SOUTH SIDE OF HOUSE
SAME AS HOUSE 483 CHANGE FRom HOUSE 3

442 S.F

2 §TeRY

o" FIBERGLASS IN WALLS
2° FHBERGLASS 1N RACF
L' FIBERGLASS IN FLOOR.

INSULATING &alAss

GLASS OM S, SIDE ONLY

| 216 S5.F GLASS
V2 AR CHANGE PER HOoUR

WHAT 16 SOLAR GAINT

SOLAR GAIN 15 THE HEAT GAINED FROM THE SUNM. ON

A CLEAR JANUVARY DAY IMN CHAPEL HILL APPROXIMATELY
B8O BTU'S OF HEAT WILL BE QAINED THROUGH EACH
SQUARE FOOT OF S0UVTH FACING WINDOW. ANY WINDOW
WILL HAVE A DALY Loss OF 860 BTU'S PER SQUARE

T FooT WITH INSULATING QLASS. THEREFORE, THE DALY
NET GAIN THRoUGH A SOUTH FAONG WINPOW wWilL
BE ABOUT 560 BTU'S PER SQUARE FoOT. -~

NET GAIN
56O BTU's

Yy
50




HANDOUT #5, p.l1l

EXTEEME

JANUARY DAY ' outsiog viss.

fnd s f omew fal a1

HEAT LC%S BOUMLS WEAT REQUIZECD

S ERELCGE
e ey
| §
e d
REAY (cos

Fesamt#1

]L[ 100§ '

JL NUAQ_Y OAV K|S " QTN TAC R"FFS B

h 3
ePUALS HELT HFeEQu el

A
&
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HANDOUT #5, p.12

STUDY HOUSE #5

ANCREASE SOUTH GLASS TO MAXIMUM |
SAME A® HOUSE 4 CHANGE FROM HOUSE #4
1440 SE

2 sToryY

6" FIBERGLASS IN WALLS
9” FIBSRGLASS IN ROOF
" HBERGLASS IN FLOOR

INSULATING GLASS
GLOGS ON 5. SIDE ONLY
3864 sS.F. OF G‘LA$5

Y2 AIR CHANGE PER HOUR

/WHAT 6 b Piga NG SOLAR HOULE?
A PASS(VE SOLAR. HOUSE DPEFENDS ON NATURAL HEAT
FoRcEs 1o GAIN) STorE § DISTRIBUTE HEAT. No
OUTSIDE SOURCES OF ENERGY ARE NECESSARY. THE
PASSIVE SOLAR HOUSE DEFEMPS UPON LOW HEAT LOSs,
HiqH SOLAR QAIN § THE Use OF HEAT RETENTIVE

. MATERIALS 18 CONSTRUCTION FOR STORING HEAT.
SOME SWING OF INSIDE TEMPERATURE CAN B&
EXPGCTED IN A PASSIVE S R HOUSE.

HAT (5 AN e 2 7 |
AN ACTIVE SOLAR HOUSE USES AUTOMATIC, MECHANICAL
- MBANS OF TWSFEE.R!NG, HEAT fRom ca_l_E.cTaiz.s’Ta
STORAGE § BACK TO THE HOUSE. THESE MACHINES
USUVALLY REQUIRE AN OUTSIPE SOURCE OF ENERGTY.
THERE CAN BE A HIGH DEGREE OF CONTROL OF INSIDB
TEMPERATURES, DINCE HEAT IS STORED SUCH THAT

T CAN BE PRAWN ©N AT wiLlL. )

Ve




HANDOUT #5, p.13

EXTEZEME | JANULMRY DAY ¢ cutuoe Teme.

w@A?Y LCSS BBWUALS HNEAT BOUIRED

t . : { 4

I - SOuan ] se® |

LYy ELLSE  JANLARY LY 1B Ot e e TRes
— ey

T

~8L' _Cc9% ERub-% €~ RLEQ. LRD

* BaCEeS Skl Gl
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HANDOUT #5, p.14

STUDY House H# &

A S S
SAME AS Hovse 5 - LCHANGE FROM HOUVSE #5
| A4O 9.& ,
2 9Towry

" FIBERGLASS IN WALLE
O FIBERGLASS IN ROOF
6“-Fcaazq|..m IN FLOOR
INGULATING QLAss
QLMS OM S, SIDE ONLY
384 <SF. OF QLecS

: OFERABLE SHUTTERS ON alaAsS
Yz AIR CHANGE PER HOUR- .

7
WHY MOVABLE INSULATION 2

GLAsS HAS A VEBRY HigH HEAT LOSS POTENTIAL.
THEREFORE, AUCH CF THE HEAT GAINBD DURING

THE DAY VWL BE LOST I THERE & NOT eomMe

- WAY TO TRAP IT IN THE HOUSE. MOVABLE INSULATION
CAN PROVIDE GucH A TRAP. |IT CAN BE REMOVED
PURiING THE .PAY TO LET THE SUN'S HEAT Il 4 RE-
ALACED AT NIGQHT T¢ PREVENT 1TS ESCAPE.
OPERIAPBLE SHUTTERS SHOwN IN THE STUDY HousE
ARE OnNe FORM OF MOYVABLE INSULATION. '

54

\‘;&C '.'.. '
<

ERIC

IToxt Provided by ERI



PR R

HANDOUT #5, p.15

\

EXTREMNME JLNULERY CA&Y oc°cutsiot TRmm

3 [ | woommd ] snmii. -
HEAT LC3% EGUALY HEAT ReeuiRsSbd

|
i SoLan H— gnclss J0Lan

AVERGALE® JANUARY. DaY 45° OUTSIDE (EMF.

| HEAT LO?E  GaUALte WEAT REGUIRED

'—ﬁ_}~‘;1- 83cE33 sasn.
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- HANDOUT #5, p.16

: FURTHER PoOSSIBLE MODIFICATIONS
THE AVERAGQE JANUVARY DAY IN THIS
STOPY 1S A THECRETICAL DAY USED TO
ILLUSTRATE THE AMOUNT OF WHEAT
RERUIRED COMPARED T& THE AMOUNT
OF SOLAR. GAIN AVAILABLE. PURING
THE CoLDEST MONTH. N REALITY
THERE IS No SUCH DAY. TEMPERATURES
RISE ¢ FALL WITHIN EACH DAY, § CLOUDY
4 BUNNY DAYS COME (N SERIES. OUR.
MOST- EFFICIENT STUPY SOLAR HOUSE
WOULP GAIN EXCESS SOLAR HEAT ON
SUNNY DPAYS 4 LOSE HEAT ON cLOoUDY
PAYS. TO FURTHER IMPROVE SOUR.
SOLAR HEATIN SYSTEM WE CAN ADD
STORAGE To THE HOLVSE | USUALLY CoN-—
SISTING OF RoeKs y MAsSONRY oORr WATER.,
TO SAVE THE BXTRA HEAT GAINED ON
SUNNY DAYS FoR NIGHTS & CLOLDY DAYS
WHEN SUPPLBEMENTAL HEAT WoOUL.D
CTHERWIES BE REQUIRED.
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ALTERNATIVES

HANDOUT #5, p.l7

LN

:!_/_él I CQ ‘1"2! !C:'i

C1ON

THE FOLLOWING SECTIONS SHEW
SOME ALTERMNATIVES N WALL, CON-

SteUCTION USING A NUMBER OF

LOCALLY AVAILABLE MATERIALS, THE
INSULATING VALUE OF THESE WALLS

THEIR IMATE COSTS ARE

OWN.

. 3
SUBME NR LA - - CUFATE AIK PLA 'i‘ a7
renere | : 4o Pres. HEATHING : i
4° PERECLAGE DATT et UREA ROKMALOVNDE r Y
-] e SHEETRIA \ 45
MECE AR PUA : - AL MGICE. AR FILM “ )
17
[ i ' 2167
4 S[KUDF;VML Sas/ -4 5'{”2[2’ WALL 4¢/Z
U-.026 u -_m5
+88/5F +.65/5F
CUTIE AR PR ————> — 7 L
rets, oveATNS by* Woop ?::t?m },f
o PIBER SHEATHING , 2.06
& PeFRBiLACS BT 45 S FOREGLISS AATT KO
INDICE NR PIUL —— - -1 SHEETRCN 45
517 INICE AR Fm l %8
Ja7
X
4 STIDWALL - 423/k 6'STLD WALL 3% t/R
U-Ce6 R-23
69 /5F LI-.045
+78/5F
57
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R-25
-4
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INSLEATING GLASS
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U 42
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7
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HANDOUT #5, p.18

OUTKE AR FILM 17
W S .8l
FINER <HEATHMS . 200
LIRZ A JOWMALDNIYDE - 1150
SHEETRX A 46
IMYDE AR PILM _ .68

i M.o?
G' STUD wall el
R-32
Li- .03
* LB /S
JUIHDE AIR PLM 7
HANAL A ASS * -0
MANE AK FRM »8
L7
GLASS 8o L
R-1L.75
u- .57
*.505F

COUTSINE AR P — 47

TINGLE GLASE el

roysTyReme 400

MSIDE AR PILM s

p.73
GLASS wmi SHUTTER  4-G%4/R
R-575
U .17
*2.69/5F
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ANALYSB

||" . : TH ,
LRRICUUN, - G058 SUBJECT ARE: PLANNING
Task: (No, 2 ) LIST BASIC ENERGY NFEDS FOR DELLING | |

COMPETENCY:  UNDERSTAND THE TYPES AND AMOUNTS OF ENERGY NEEDED IN THE HOME
CHITERION KNONS THE TYPES OF ENVIRONMENTAL SYSTEMS REQUIRED IN THE HOME

EASURE:  UNDERSTANDS ALTERNATIVES TO CONVENTIONAL SYSTEMS
PLANS HOUSE FOR ENERGY EFFICIENT OPERATION

QurLIng oF INSTRUCTIONAL CONTENT
SKILL/PROCESS KNOWLEDGE/ THEORY VaLue/ATTiTuDe CONCEPTS
I, List types of systems requiring | I. Mechanical Systems - [. Understanding where energy
energy input for dwelling A, Heating is really needed, where
| 1. Hater energy can be sonserved or
2. House adjusted to an alternative
B, Cooking
C. Lighting
D. Cooling (ventilation)

II. List methods of operating systew| II. Energy Sources II. Realizing where energy
compatible with dwelling A Electric comes from and how to use
and site B. Gas--propane, methane, butane renewable energy resources

(. 0il to generate a local Source
0. Wood of power
E. Solar--passive and active
F. Wind
G. MWater
VY




CURRTCULUN:
Task: No,

HALISIS

OWNER-BUILDERS | SUBJECT fREn: PLAMNING
3 )‘&gﬁT PERSONAL ABILITIES [IN RELATION TC BUILBING A HOUSE!

ComMPETENCY: UNDERSTAND WHAT WORK THE INDIVIDUAL CA. SO AN WHERE SUSCONTRACTUR: MAY 50 ONEEDCD
CﬁITERION DEFINES PERSONAL CAPTAILITIES
EASURE: CONFIRMS AREAS OF POTENTIAL CAPABILITIES
IDENTIFIES CRITICAL AREAS THAT NEED TO B2 SUBCONTRACTED
Quruine OF INSTRUCTIONAL CONTENT
SKILL/PRocE S NOWLEDGE ' THEORY VaLue/ArTiTune ConcepTs
I. List areas of personal capa- 1. What can individual do 1. Discovery of what indi-
bilities. A, Skills necessary vidual cen do and the tools
B. Tools available neaded
8
11, List tasks individuals could do | I1. Things individual could do I1. Find personai "imitations
if they took their time 10 learn, A, Skills necessary as to what na.vidual can
B. Tools available and cannot do

111, List tasks that require 8 111, Things individual cannot do

Ticense or skills individual A, Tasks requiring a licensed
does not have the time or incli- person
nation to learn. B. Tasks irdividual does not

C. Comparative cost

want to do
C. Tasks individual is not
capable of doing




CURRICULUM:  OWNER-BUILDERS

[

ANALYS’

Task: (No, & ) DEFINE THE TYPES OF BUILDING SPACES RENVIRED
CompETENCY: '70 PUT IN ORDER THE GENERAL QUALITIES AND CHARACTERISTICS THE OWNER-BUILDER FEELS TRAT IT 13

DESIRABLE TO HAVE

CﬁITERION DEFINES TYPES OF SPACES OESIRED IN HOUSE
EASURE : DESCRIBES QUALITIES THOSE SPACES SHOULD HAVE
IDENTIFIES FURNITURE OR EQUIPENT WHICH WUST F

QuTLINE OF INSTRUCTIONAL CONTENT

SUBJECT AREA: PLANNING

IT WITHIN THOSE SPACES

Sk1LL/PROCESS

KNOWLEDGE/ THEORY

VaLue/ATTiTune CONCEPTS

1. List different types of spaces
o needed.

1

II. Know characteristics for these
spaces.

A

I11. List of equipment or furniture
necessary
C

ELF

IToxt Provided by ERI

L |

What spaces does individual/
family raquire

Sleeping area(s)

Cooking area(s)
Socia)/multipurpose area(s)
Bathroon(s)

Study/library area(s)
Studio/work area(s)

Fating area(s)

Others

TG Mmooy o T
- - - - . - - .

Possible combination of spaces
A. Cooking-eating area

B. Social-eating area

C. Library-studio area(s)

D. Sleeping-study area(s)

E. Other combinations

. Characteristics for each place

A, Lighting

B. Privacy (access)
. Relative size

0. Finish materials

. Furnishings

A. Types of furniture
B. Can they be built in?
C. Can they be eliminated?

L.

Understanding of the kinds

of needs house should meet.

. Ability to create func-

tional spaces in house
and get the most cut of
the sq. ft.

. Find the kind of furni-

ture that is durable
Tow cost and fits ife-

style.
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ANALYSIS

 ONNER-BUILDERS .

RRICLN: ORGSR JUBJECT AREA: PLAWNING
Task: (No. 5 ) DESCRIBE ENVIRONMENTAL CONTROLS FOR HOUSE

COMPETENCY:  ~ UNDERSTAKD ALL TYPES OF SYSTEMS AVAILABLE, INCLUDING ALTERNATIVES
CONSIDER COST AND LIFESTYLE

CﬁITERION SELECTS BEST SYSTEMS FOR HOUSE. LOCATION AND LIFESTYLE
EASURE: FULL CONSIDERATION OF ALTERNATIVE SYSTEMS
CONSIDERATIONS FOR COSTS (FRONT END, LIFE CYCLE, OPERATIONAL, ECOLOGICAL, SOCIAL)

Qummmummmﬂm' '
SKILL/PRocess KNOWLEDGE/THEORY VaLue/ATTiTuoe Conceprs

. Understand envirommental systems I. Types of systems I, Become aware of the systems
needs A, Jobs required of systems that will fit the location
z 1. Heating and that will add quality
a) Whole house to and simplify lifestyle.
b) Water
CooTing
Ventilation
Operate appliances
. Other
des of operation
0i1
6as
Electric
Solar
Wood
Nind
Water
Other

)]
N

L e Ly O
- - -

m\:osm-hwr\:—lg
- - - - - P - -




-

~ Qureine o Inseuctional Content (Cotinuen)

€9

SkiLL/ProcEss

KrOWLE05e/ THEORY

VaLue/ArriTune Concepts

1, Understanding of the full cost

of systens

", List costs for systems selected
A. Front end (initial) costs

1. Equipment
2, Labor

. Lifecycle (overall) costs
. Operational

1, Replacement parts
2. Servicing
3, Fuel

. Ecological

1, Use of renewzhle resources

2. Possibility/Probability
of radioactive contamina-
tien from nuclear power
plants

. Social

1. Wise use of resources

2. Decentralization of
utilities

3. Self-sufficiency from
independent energy sources

Be aware of Systems which
can be managed by the land-
owner. Systems which are
most enc gy efficient and
respactful of natural
reSou! “S



CURRICULUM:  GHNER-BUILDERS
lask: (No,

ANALYSIS

) LIST BASICS FOR OPERATING HOUSE FOR MAXIMUM EFFICIENCY

SUBJECT AREA: PLANNING

(ompeTENCY:

CHITERION
EASURE:

KNOW HOM TO OPERATE HOUSE SO THAT IT WILL BE MOST ENERGY

EFFICIENT AND A COMFORTABLE ENVIRONMENT TO LIVE

(NOMS HON TO MATNTATN MECHANICAL SYSTEMS
KNOWS HOW TO PREVENT ENERGY LEAKS
TAKES ADVANTAGE OF NATURAL VENTILATION

IN

BLYS AND USES ENERGY SAVING APPLIANCES
DEVELOPS ENERGY SAVING HABITS

QurLIne oF INSTRUCTIONAL CONTENT

SKILL/PROCESS

KNOWLEDGE/THEORY

VALUE/ATTITUDE CONCEPTS

I, Know servicing routine for
mechanical systems

v9

II. Prevent energy Teaks

Use natural ventiiation wherever
possible

1.

1.

[11.

Mechanical systems servicing

A, Clean furnace filters

B. Clean woodstove flue

(. Set thermostats for proper
summer Or winter temperatures

D. Clean thermostats yearly

Lubricate fans and motors and

bearings

F. Insulate water heater

6, Have serviceman check systems
periodically

rm
-

Preventing energy leaks

A. Caulk and seal any cracks in
siding

B. Seal leaks in air ducts with
duct tape

C. MWeatherstrip all exterior
windows and doors

Using natural ventilation

A. Open windows ard doors on
shady side of house to cool
house in Summer

B. Plant deciduous trees on

south side of house to shade
in summer

T
|
a0

it

Be aware of how to operate
systems for top efficiency.

. Understand maintenance

technique to prevent
energy leaks

Understand systems of
natural ventilation to
cut energy consumption

d
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Ouruine oF InstauctionaL Cowtent (Continuen)

SkiLL/Process

KNOWLEDGE/ THEORY

VALUE/ATTITUDE COMCEPTS

IV, Use energy saving app " "¢&s

IV,

Saving energy with appliances

A,
B.
(.

Turn off Tights when not in
use
Reduce bulb size in 1ights

and install dimmer Switches |

Use hot water only when
absolutely necessary

Use a clothes)ine instead of
a dryer whenever possible
When buying appliances Took
for one with a high EER
(Energy Efficiency Ratio)

IV. Interest in how to use
enerqy with discretion



ANALYSIS

LORRICULN: _ o s SUBJECT ARe: PLANIG
Task: (ho, 7 ) LIST NECESSARY CONSOERATINS FOR PERETIN PASSIVE SOLAR REEMOLSE

COMPETENCY:  UNDERSTAND THE ADVANTAGES AND DISADVANTAGES OF CHNING AND OPERATING A GREENHOUSE

CRirerion  DETERMINES TYPE AND PLACEWENT OF GREENWOLSES

ﬁEASURE: UNDERSTANDS TYPES OF CVERING MATERIALS FOR GREENHOUSE
DETERHINES NEED FOR GREENHOUSE VENTILATION
UNDERSTANCS 0K T0' SUPPLEMENT KEATING WITH A GREENHOUSE

QUTLINE OF INSTRUCTIONAL CONTENT
SKILL/PROCESS KNOHLEDGE/ THEORY VaLue/ArTiTune Conceps
I, List types of greenhouses and | I. Placement of greenhouses [, (onsider the usefuiness of
where they can be located A Attached to south side of a greenhouse for house
house \
1. Halled-in porch
o 2. Shed-type greenhouse
o B. Solarium
C. Separate greenhouse unit
1. Know characteristics of covering | II. Considerations I, Understand what materials
materials A, Materials will best suit needs

1. Glass
2. Plexiglass
3. Fiberglass
. Insulating qualities
. Light-admitting qualities
. Cost
Purpose
1. Heating
2. Food
3. Hobby

m o o O

1
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Outeine of Insteueticas Conrent (Continuen)

.

Ski1LL/PRacess

(nowLEDeE/ THEORY

VaLue/ArTiTuoe ConcepTs

[11. Know importance of ventilation

M. Ways to supplenent heating

1.

Reasons for ventilation
A, HWinter
1. Greenhouses attached t0
hoise (porch. "ean-10
ana solarium; ventilate
into house to supplement
heating
2. Separate qreenhouses
need no ventilation--
they may need heat
B. Summer--all greenouses neec
ventilation to outside

Supplementing heat in winter

A Use attached greenhouse 7n
south side

B. Open window or door in.0
house

C. Use thermal ballast to main-
tain a more consistent
greenhouse temperature

D. Use circulating fans

£, Black plastic on wall

F, Grow winter plants to help
humidify

[11. Understand the concepts
by which a greenhouse
Works

IV, Ability to use a green-
house most effectively



AALYSIS
CURRICULUM:  OWNER-BUILDERS

| SUBJECT AREA: PLAMNTNG
Task: (No, 8 ) MAKE A CONPREHENSIVE LIST OF ALL FINANCING COMSIOERATIONS

- finances available

A. Money needed

 COMPETENCY:  TO WAVE A KNONLEDGE OF ALL AVAILABLE FINANCIAL RESOURCES

Cﬁnemon KNONS APPROXIMATELY KON MUCH MONEY WILL BE NEEDED TO BUILD HOUSE

EASURE:  KNONS KON MUCH MONEY 1S ON HAND TO BE SPENT ON A HOSE (SAVINGS)
| KNONS.HOK MOCH MONEY CAN BE BORROWED AND #HAT THE INTEREST RATE AND PAYWENT SCHEDULE IS
QurLise oF IhsTRuCTIONAL CONTENT |

.
SKiLL/PRocEss KNOWLEDGE/THEORY VaLue/ArTiTune Conceprs
[, Compare finances needed with 1. Consideration I. Determining financ al

ability to pay for 3 home

1. Cost of materials
2. Cost of labor
3. Cost of site
B. Money available
1. Savings
2. Relatives
3. Second mortgage (if you
| already own 2 home)
(. Determine approximate amount
needed (A-B=C)

)
®

Considerations

A Types of institutions
1. Bank

2. Savings and Toan

3. Credit union
Ancunt of Toan

Interest rate

Payment schedule
Limitations of dwelling
1, Size .
2. Mechanical systems £
3. Materials

4, Style of dwelling

[1. Inquire at lending institutions |11.

OO oy oo
- - - -




REFERENCES (see Bibliography for complete <information)

Major Texts:

The Woodburners Encyclopedia is the best text for anyone consic.. ing wood heat.
It includes sections on theories, practice and equipment re]at1ng to

wood heat.

The Solar Home Book (see description in previous section).

From the Ground Up (see description in previous section).

Other Helpful References:

The Limits to Growth is a Ciub of Rome study which considers global energy
{(resource) consumption and makes predictions concerning life of various
known reserves.

Fireplaces is the latest publication of Ken Kern and Steve Majers and/is an 4 -
excellent source of information about constructing energy-efficient
fireplaces.

_The Forgotten Art of Building a Good Fireplace is a h1stor1ca1 and techn1ca1 ~ }
' discussion of the work of Count Rumford, who basically designed and per-ﬂ.;: '
fectad an ener"f-eff1c1ent fireplace in the late 18th century.

The Arkansas Story is a publication documenting the construction of energy
efficient houses for the mass market and savings effected.

Earth Sheltered Houses is an excellent text for individuals considering build-
1ng an-underground house. It includes design and.technical information

.as weJT'aS'actua? examp?es.

30 Energy Efficient Houses presents various energy conscious heatwng/coo]wnq

systems 1n recently constructed owner-built homes. —
<L

~J
-
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SITE

The purpose of this section is to assist individuals in gaining inforra-
tion ard making decisions necessary to successfully and legally integrate
their house with its site. Generalized discussion is of cnurc: possible but
it is suggested that the instructor have available house sites in the com-
munity for study by students who do not have a specific site.

There are two general areas of consideration. The first is require-
ments that are brought to bear by social forces (zoning, utilities, inspec-
tors) and second, the environment of the specific site (slope, sun crienta-

tion, ventiiation, etc.).

Before individuals can begin to analyze their own needs and the way they
can be put on to the site, it is imperative that they determine the external
factors which may influence these decisions. The form included is generalized.
Take care to add additional authorities who may have jurisdiction in your
particular region. Emphasis should be made on recording names or authorities
who provide information in case further questions should arise on the arrality
of previously given information. The site plarning form which is incl. a4
_-will help the student organize this information for future access.

The second area of consideration is that of the specific site environ-
ment. The student, with a copy of his/her plot plan should make a detailed
inspection of the site, noting specifically areas of consideration listed on
zhe Site Planning Form. The studant should, as a result of his/her investiga-
tion, prepare site analysis and preliminary site design drawings for their
specific site simiiar to the case house samples which are included with the

handouts.
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HANDOUT #6

SITE PLANNING FGRM

External Site Analysis

Planning and zoning authority

Contact person Phone Number &

Zone

Tract in

Specific restrictions (List minimum lot size, setbacks, use restrictions, etc.)

Health Department Phone "Number

Contact Person Phone Number

Percolation Test

Tank size, lerngth of leaching field .

Specific requirements for well

nspection and permit required

Building inspection

Contact Perscn . Phone Number

Codes having jurisdiction (list)

Inspections and permits required

ceed Restrictions

List restrictions: mirimum square footage, appearance committee (local, city
or sybdivision), materials, setbacks, easements, right of ways.

Road Access

{f road is in private ownership. List provisions of maintenance agreement.
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Utilities
Water Sewer:

Utility Ownership

HANDOUT #6, p.2

Contact Person

Location of water and sewer

Phone Nu-—ber

Estimated cost of tap-on

Extension of line

Service rates

Electricity.

Utility ownership

Contact person

Location of nearest s~.vice

PF-~ne Number

Ba:,c *ee

Fee for underground

‘Right of way agreements

Requirements for temporary service

Rates

Natural Gas

Utility name

Cont-~ct person

Phone Number

- Location of nearest service

Tap-on fee

Per f~ot prrice for pipe

Right of way agreements

Rates
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HANDOUT #6, p.3

Garbage and Trash Pickup
(Requirements for containers)

On-Site Analysis:

05 a sketch of the site (surveyor's plot preferable) note the fcllowing:
1. Siope (direction and amount of slope)
2. Compass orientation
3. Vegetation type
a. Deciduous trees

b. Conifers
c. Shrubs, etc.

4, Views -
a. Good (use arrows)
b. Bad
¢c. Short distance views
d. Long distance views
5. Locate site utilities (with alternatives)

a. Water (well)
b. Sewer (septic tank and leaching field)

c. Telephone
d. Driveway

6. Subsurface and Jdrainage conditions
a. Boggy soil
b. Flood plain
c¢. Drainage ways, etc.

7. Location of or direction to road

8. Garden site and provision for animals
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HANDOUT #7

SITE PLANNING FORM
Case Hous=

External Site Analysis
Planning and zoning authority +ou.)n °“' Pl el mon*", N.C.

Contact person RQ(PH Ames Phone Number 434 - |5 4

Tract in 2. ZoO Zone

Specific restmctwns (List minimum lot size, setbacks, use restrictions, etc. )
2o' 3ive yard, 59 Rear ¢ {rontqyarc setbgcks

Health Department W\mk Coo.v"v, Phone Number © ©4- 81635
i

1LY ()

Contact Person FReS ivems Phone Number
Percolation Test ug?preré 'prtor""b C.(PSIV\LL (5 /2‘ /’I’I)

Tank s ze, length of leaching field [2c0 qu . SoolE

Specific reguirements for well _™Minv 0O’ £T°m Sep‘h(.j% sHewn
Inspect%on and permit required L‘cs - ‘::c@(c couormq \zack —(\c\é
Building inspection town o:& Ftcdmou*'

Contact Person .;BOLN\_; Ad’aw\m Phone N:mber 254— -3l

Codes having jurisdiction (1list) N.-<- Res. co de
@uitDIing , BLEXTRICRC, PLemBinyg, (hSULATION

Inspections and permits l;equired

Deed Restrictions

List restricuions (minimum square footage, appearance committee (local,
or subdivision), materials, setbacks, easements, right of ways.

Bneighbors musT aprmee prelim. Jesigpn-

Road Access

city

If rad is in private ownership. List provisions of maintenance agreement.

E!i&:d@ 6wn¢4rSLée__éé_-jm" Seed cou%%i:
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HANDOUT #7, p.2

Utilities
Nater Sewe:: u.m\\ = Fo el 5@"' < M—

Utility Owne. ship

Contact Person Phone Number

Location of water ard sewer

Estimated cost of tap-on

Extension of line

Service rates

Electricity "
Utility ownership -Tzfn\'-‘—vl Powr o~
Contact person _Lhomas Flood Phone Number &©5Z- 138

Locati.on" of nearest service Small fond Lare
sic fee _ 40> + 2’3430?—(::0‘(‘ E:ronéq'%monc‘

Fee for underground
'Right of way agreements o..uu L.c —-garnssheé bq‘ T‘l.\ﬁd'lq Power

-\

.t

Requirements for temporary service
Rates 4’.€¢ pex Lcsl ou.r-d"l houv (_M&qc)

Natural Gas

Utility name N.A

Phone Number

Contact person

Location of nearest service

Tap-on fee

Per foot price for pipe

Right of way agreements

Rates
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HANDOUT #7, p.3

Garbage and Trash Pickup :
(Requirements for containers) PFRA&ILY ol 4eke '('o L 2 JG I

or hire prnuate contracior
On-Site Analysis:

On a sketch of the site (surveyors plot preferable) note the following:

1. Silope (direction and amount of slcpe)
2. Compass orientation
3. Vegetation type

a. Deciduous trees
b. Conifers
¢. Shrubs, etc.

4. Views
a. Good (use arrows)
b. Bad _
c. Short distance views
d. Long distance views

5. Locate site utilities (with alternatives)

a. Water (well)
b. Sewer (septic tank and leaching field)

c. Telephone
d. Driveway

6. Subsurface and drainage conditions

a. Boggy soil
b. Fiood plain
c. Drainage ways, etc.
7. Location of or directior to road

8. Garden site and provision for animals

79
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Site Anzlysis

HANDOUT #9 CASE HousE
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Frelim. Site desian

RANCQUT #10 Ccase House o
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ANALYSIS

CURRICULUM: OWNER-BUILDERS | SuBJecT AREA: SITE

Task: Mo, 9 ) MAP TOPOGRAPHY OF SITE, UNDERSTAND SOILS
(USE HAKDOUT 40 FOR SITE AHALYSIS)

(ompeTENCY: UNDERSTAND THE LAY OF THE LAND-~TOPOGRAPKY (F SITE--TYPE OF SOILS

(RITERION MAPS. SHAPE OF LOT

;,EASURE: RAWS TOPOGRAPHY OF SITE
CNOHS NECESSITY OF SOIL [KCORMATION (PERCOLATION “ESTS FOR SEPTIC AND GARDENTNG)
KNOWS ORIENTATION OF S'TE (N-S-£-K)

\TLINE F INSTRUCTIONAL (ONTENT. |
SKILL/PROCESS -~ {ouLEDGE/ THECRY VaLue/ArTiTupe Conceprs
I, Mapping Tot (dﬁ-paper) [, Map basir characteristics [. Ability to understand and
A Shape of lot use the grade on the s%:e
8. Note approx. size 10 the best advantage
I Do a soil test 1L Know the o |10, Secome Faniar with the
~ A. Do a percolation test {for type of s011 on 1ot and 1t§
septic tank) characteristics

B. Have samples of soil analyzed
1. Local county agriculture
extension service
2. Near-by university

H1. Determine the topography of the
land

(-
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CURRICULUM:  OMNER-BUILDERS SUBJECT AREA: SiTe

Task: (No. 10 ) wep INFLUENCING SITE CHRACTERISTICS

.

CompeTency: UNDERSTADING SITE CHARACTERISTICS IN ORDER TO FIND BEST LOCATION FOR DKELLING

CRITERION  NOTES DIRECTION OF PREVAILING WINDS
hEASURE: NOTES DIRECTION OF SUN (SOUTH)

MAPS GUTSTANDING VEGETATION (LARE DECIDUOUS TREES, FERNS, WILDFLOWERS, CLEARINGS, PINE STANDS)
MAPS OTSTANDING WATER RESOURCES

QUTLINE OF [NSTRUCTIONAL CONTENT

SKILL/PRocESS KNOWLEDGE/THEORY VaLue/AtriTune Concers
I.DéwammeJlePpwy [ Understand climate characteristicd 1. Deal with site character-
A. Locate direction of prevail- istics that cannot be
o ing winds changed

1. Sumer winds
2. Winter winds
B. Note direction of south

I1. Understand physical resources 1. Use ratural characteristics
A Qutstanding vegetation to their best advantages
1. Large trees
2. Ferns
3. Wildflowers
4, Clearings
5. Pine stands
6. Other
8. Location of water on site
1. Creeks or streams
2. Ponds or lakes
3. Sprirgs
4. Marshes or bogs

oo
-
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CURRICULUM:  ppeR-BUILDERS

LIS

Tasks (No, 11 ) LIST ZONING REGULATIONS WHIC AFFECT HOUSE CONSTRUCTION

SUBJECT AREA: spre

COMPETENCY: DETERMINE THE EFFECT OF BUILDIAG CODES AKD ZONING REGULATIONS ON HOUSE DESIGH

Cwmm
EASURE
' T0 NUMBER OF DHELLINGS)
RUC
Sk1LL/Process

USES REQUIREMENTS FOR SANITATION BY HEALTH DEPT. (ATER, WASTE DISPOSAL)
LISTS LOT RESTRICTIONS (DHELLING SIZE, SETBACK FROM ROAD AND OTHER HOUSES, LIMIT

KNOWLEDGE/ THEORY

VaLUe/ArTiTuDe ConcepTs

I Requirements for sanitation

68

[1. Toning restrictions

I, Regulatisns for health dept.
A Inspections

1. Well

2. Septic tank and drain
field

- 3. Others
R Limitations-

', Distance of ceptic tank
and drain field from
house (or distance and
depth of outhouse)

2. Depth of well--quality.
of water

11, Zoning affecting dwelling
A. " Type of dwelling
1. Size
2. Setback from road or
other homes
3. No. of family units/acre

[, Understand how regulations
will affect where house i
put on Jot and health regu-
lations which affect build-

“ng costs and procedures



REFERENCES (see Bibliography for compiete information)

Al

Major Texts:

Other Homes and Garbage is a general reference for energy efficient building.
It is included here as a major reference for its section on site

planning.

Low Cost Energy Eff-ci¢nt Shelter
See previous description.

-

Your Engineered House is a design-build book with valuable information.
Students should be advised to be wary of some sughestions about con-
struction methods which may be overly labor intensive and nonproductive.

The Owner-Built Home
See previous description.
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AUTHORITIES/BUBBLE DIAGRAMING
(SITE RELATIONSHIPS)




AUTHORITIES/BUBBLE DIAGRAMING (Site Relationships)

The intent of this segment is to familiarize students with the authori-
ties who have legal control over their project, those who have subtle control

and those who may be helpful in the process of bqil:;ng.

Authorities with legal jurisdiction over studants' building projects
include local and state building codes, national ele¢tric codes and county
health requirements. Local planning and zoning requirements may influence
types and sizes of homes built in a certain area. Encourage students to
become aware of other applicable codes for their region (such as flood plan,

erosion control).

Electrical, plumbing and health codes are set up to insure the safety
and health of the present and potential future residents of a house. If this
type of work is done by subcontractors, students should know the local codes
because they should have the work inspected prior to final payment for the

job.

Some of the available literature concentrates on ways to avoid or fool
the building inspector. He/She should be considered a resource rather than a
probiem until proven otherwise. Inspectors are mo-t often people with con-
siderable building experience and can often be enlisted to help work out
problems rather than cause them. In the case of structural problems, finding
an architect and/or engineer to approve a new idea will often relieve the
inspector of his/her responsibility.

Bankers have the subtle control over the design of a house, and students
should be aware of this. It is advisable to poll local loan offices for
their prejudices and requirements. If students are dependent upon a bank for

money, it will probably affect the type of houses they can build and the
systems that go in the house. )

Other authorities who may have contrcl in your area include appearance
committees, zoning boards and other land owners.

Authorities who may be helpful are architects, engineers,'subcontractors
and materials dealers. They are helpful resources when students encounter

problems with structures, systems, and materials.
<

Bubble Diagraming

The student, having completed a program of spaces, site analysis and
introductory course work, is ready to begin design. Bubble diagraming is a
design technique which wiil allow quick examination of many ideas and solu-
tions to the.multitude of problems which must be considered in a house design.
Note that part of the importance of the bub:Tes is that they are not rooms
but symbols of rooms and less subject to preconceptions. The goal is to
forestall, as long as possible, making the bubbles into a plan and losing

flexibility to try new ideas.

Bubble diagraming exercises are broken into two areas of emphasis. In
practice it is difficult to separate them, but the first week's emphasis is

Q
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on site relationships.
to be considered at once.

1. Which rooms
2. Which rooms’
3. Which rooms
4. Which rooms
5. Which rooms
6. Which rooms
Emphasize

The second is on room relationships. Many things have

relate
relate
relate
relate
relate
relate

Begin with site relationship questions.

to which views?

to which sun orientation?
to which driveway access?
to which site noise?

to which breeze?

to which slope?

importance of not getting into actual design solutions. These

re]ationships are probably best studied working with or d1rect1y over the

. site analysis study previously completed. Tracing paper is the best medium
for drawing. Drawing supply stores (ones that cater to arch1tects -and engi-

neers) have inexpensive tracing paper called "trash."

94 Il!‘}
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PAGES 97-98 "OFFER TO PURCHASE AND CONTRACT™ REMOVED
DUE TO COPYRIGHT RESTRICTIONS.
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SAPLE
COUNTY OF

Handout #13

AREA FLOOD HAZARD INSPECTION DEPARTMENT r ZONING TTOW NSHIF
AREA Appiv.ation for Budding Permit
DATE YES NO ROAD TAX MAP NG PARCEL
BOARD OF ADJUSTMENT “ts | NOo Joare oo JeaseNno
t.and Owner ADDORESS SURDIVISION LOT NO W OCK SITNON
Busidng Owner - Lu rnee Nu. T Phao Mv“-hp ] o ﬁ.;.::.—' -
[T I $umpe
Ganeral Contractor Tx ense No Prone ™ . o Hornwrted
B Iagie
Plumbwng Contracior L erne No “Phone o Lot Mapoes *n
Boon Yage
Heatvg-Aw Condeorey Licqnee No Prone No Corner Lot
YES NC
Emctical Contractor Lcense No Phone No Mos L ompirtion
- |
Othar - Licerne No Phore No Numbe:
Hoome [ Tuany
Electrical Senvce Prone No Locetson ot Co Power Ticuet 8
PLOT PLAN: Dvaw roem survey bia. Shom & wwns of bou PRINCIPAL TYPE OF OFF STRELT PARKING
snd buddings. Lacate by dimensions irem preperty knen Show and FRAME YES { NO
label streute. Indicate north poit. 1 -
- — —— { )} Masonry )
‘ e { ) Wood UTILITIES
: 117
= { ) Siructural Steel { ) Muncipal water
; : { ) Reniorced Concrete t ) Municips’ sewer
~ T () Other { )P > water
bt * | ) rrivate sewer
L o = TYPE OF WORK
SR - ; iT: = { )} New Construction MECH#ANNICAL
+ v 4 . ({ )} Addwons { ) Type heat
. - : - { ) Alteranons
+ = { ) Repars ¢ ¢ YV Foel
T - + { )} Demohnion - ( ) Central AC
B I ; 1 ) Relocaton - i
- + +——+ () Other { ) Heated fioor avea
+ 4 g fr —
- RESIDENTIAL () Unheated floor
area R
() Single Family N .
T {3 Muit Famdy { ) Elevators
[£ s 1T T ( ) Number Unns
-+ HEHHH ( 1 Comm Reudental i NONRESIDENTIAL
. ( ) Garage or Carport t ) Mercannie
DIMENSIONS { } Accensory Buldding { ) Ot *
of () Uty Buidimg { ) Insututional
{ ) Ferce ¢ ) Setvice Hepar
Total floor area, 3q. h. Orher . ¢ ) Industnal
Total 'and area, xq M. e ¢ ) () Storage
F_fwu yard depth: { )} Assembiv
Side yard depth: ¢ ) Church
Total, both sde yards: EXISTING USE s
Back yard depth: Otrr ( ) Other
COST OF MPROVEMENT v MOBIRLE HOME INFORMATION
1. General constructon E Rec. ¥ MAKE:
2 Blectreal s Rec. & SERIAL NO-
3 Plumbing H . Rec. 8 UL/HUD NO:
4 Heatng/ar cond. s Rec. ¥ YEAR:
S Other _ H Rec. ¢ MODEL: J—
CERTIFICATE OF OCCUPANCY
PMPROVEMENT PERMIT NO. DATE
st e
CERTIFICATION OF COMPLETION NO: DATE: ; i
APPROVING OFFICER: APPROVED BY:

wmmulh-mmbxmammwcmlwmmmm made an approved The apphcant agrees 10 comply
MJMWNGMMWIOINMdl&uWCNl&“rdcncdtohtrm

Sugnarure of Apphcare Address Dare
- DIRECTIONS: cmms.
(@ "whcaton doproved by ‘}P«H-“' b '2000i IDucurmﬂ-sucd

LRIC

White: FILE COPY  Yellow: APPLICANT COPY

Pink: FIELD COPY
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BLD GROUND WORK

INSPECTION CHECK LIS>I

HANDOUT #13, p.2

-‘& ~ .
A

Date h7] Inspector

-~

Datg - Inspector

CONDITIONAL SERVICE

Date __ Inspector

FINAL INSPECTION

Date __________ Inspector

M

Date Inspector

1 certify that all mspections listed above have been made and approved:

Date _____~ Inspecior

Approval subject to the followmg conditions:

CTORS
APPROVAL

DATE . COMMENTS:

e
-t
—
L

4

q
e,

Aruitoxt provided by Eic:

100
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o ANALYSIS
CURRICULM:  OMER801LDERS | | SUBJECT AREA: AUTHORITIES

Task: (Yo, 12 ) USE % BUBBLE DIAGRAN T0 DEVELOP WORKING HOME SYSTEH BUBBLE DIAGRA
COMPETENCY:  DEVELOP A ROUGH HOUSE PLAN THAT DEALS WITH LOCATION AND SIZE OF ROONS
OEVELOPMENT OF TRAFFIC FLOW AND ORIENTATION OF HOUSE ON SITE
CHITERION DEVELOPS A DRANN PATTERN FOR ROOMS-~TYPES OF ROOMS, THEIR RELATIVE IMPORTANCE
EASURE: AND ORIENTATION TO EACH OTHER .
DEVELOPS ROUGH SKETCES OF WHOLE HOUSE PLAN {USING BUBBLES)
ORIENTS HOUSE PLANS OVER SITE MAP
{uriine o INSTRUCTIONAL (ONTENT
Sk ILL/PROCESS KNONLEDGE /THEORY 1 Vacue/Arriruoe Concepts
1. Sketch layout of rooms | 1. (Organize spaces [. Use bubble diagrams to
A, Location of spaces relative | organize train of thought
to others
B." Spaces of primary importance
(. Link between rooms (traffic
o flow)
D. Develop basic layout for
house
. Organize house plan in relat1on [I. Layout house on Site | 1. Understand how site will
to sie M A Use tracing paer to overlay influence house plans

. house plan on site
B. Understand areas that may
need grading for house
(., -Recognize vegetation which
‘may affect location of house
0. Locate any paths for vehicles

[
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N
REFERENCES iéee Bib}iography for complete information)

Low Cost Energy Efficient Shelter

Your Enerqgy Efficient House .

Your Engineered House
.. From the Ground Up

The Owner Built Home -
See previous description. ] ;

North Carolina Uniform Residential Code is the basic state building code for
residential projects. It is a valuable guide as to what is allowed
and contains many structural tables.

]
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STRUCTURAL SYSTEMS/BUBBLE DIAGRAMING
> — (ROOM RELATIONSHIPS)




STRUCTURAL SYSTEMS/BUBBLE DIAGRAMING (Room Relationships)

The purpose of this section is to expose the student to basic structural
systems and materials, to enable them to reasonably select an approach to the
structure of their house based on their skills, interests, design ideas and
site conditions.

Basic Structural Design

Though there are many structural systems which are appropriate to resi-
dential building and, based on class interests, should be discussed, the
majority of nomes, inciuding owner built ones, use basic wood framing systems.

Floor Svstems

In addition to the economy of construction of slab or grade floors, the
additional thermal mass provided by this approach should be seriously con-
sidered ror relatively flat sites. Care should be taken to insulate under
and on the ends of the slab so that stored BTUs do not escane.

o
Wood framed floor systems normally empioy wood joists 16" or 24" on
center. Though 2 x 10 are traditionally used, careful analysis of lumber
costs and span tables may indicate using joists as small as 2 x 6. Built-up
wood trussec are also made for houses. They have the ability to extend the
span possible and have provision for ducts ana wiring to run within them.

- Wall Systems”

L]

1. Post'and Beam

This system is made up cf standard frames, columns (posts) and beams
forming a grid work which tpdnsfeﬁs loads to the ground without relying on
wall construction for supfort. > ]

‘ It may be used to minimize the effect of foundgtion.work on the site
or to make usable z sSite which is otherwise difficult (i.e., steep slope or
natural features which cennct or should not be altered).

Post and beam corstruction gives absolute freedom in locating walls as
they are not required for structural support. ‘

It is possible to erect the frame and build aroof before filling in
walls or floors which may be an advantage in wet or hot weather.

Foundation ﬁork probabiy will be less expehsive in post and !«eam con-
struction. . - -

- B4

Good quality structural materia]s'for columns and beams are difficult
to obtain in most areas. : -

Insulation requirements may result in duplication of structural systems
(i.e., structural frame plus 2 x 6 walls) or outside walis.

105 103
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"This type of construction is considered more difficult to build, par-
ticularly for an unexperienced builder. -

2. Bearing Wail Construction

Bearing wall construction is the industry's standard approach to build-
jng houses. The system is put together with structural pieces (trusses,
rafters, joists, studs, etc.) on 16" or 24" centers or continuous foundation

walls.

The foundation for a bearing wall system is more expensive and more
destructive of site environment than the post and beam system. (Note: Trees
are often lost not only to roct cutting loss but to change in pH of the soil

by concrete placement.)

The bearing wall system lacks the structural "clarity" of the post and
beam system. -

Roof Systems

: Residential roof construction is generally accomplished with wood
rafters or gang nail manufactured trusses. Contractors generally consider
trusses less expensive to use. Rafters cffer the advantage of more open attic
space in conventional construction. v

Domes

: Geodesic domes theoretically represent an ideal system for the owner-
builder as the system minimizes materials (sphere meximizes interior volume

 for exterior perimeter, heat loss, etc., and according to_ some texts requires
less time to erect. The space available cannot necessarily be used effi-
ciently, and the rising heat requires special attention to be recirculated

. to the "people areas" of the dome. This information should be tempered with
the apparent fact that domes, at least on the residential scale, are virtu-
ally impossible to seal against water penetration (see "Smart but Not Wise"

in Shelter).

“

Basic Structural Materials

This section includes discussion of charactcristics of basic house build-
ing structural raterials. For sizing, structural members-charts in the:
'N.C. Code, Simplified Engineering for Architects and Engineers, and from The
-Ground Up, and other sources are usually a lequate. Any table should be
Checked to make certain the actual dimensions for which the table is calcu-
lated are the same Ssize_that is available now, as structural lumber sizes
have been shrinking. Both From the Ground Up and Simpiified Engineering for
Architects and Builders offer basic structural theory Yor the student who -
wishes to go beyond the systems which are available through the tables.
(Nece: Floor joists-spans-in-N.C. Code_tables _are lenient _and will probably
result in bouncy floors near the upper limit.) ‘ '

: It is important to consider the éharacteristics;d¥ materials and how
these affect their uses.

) : ' . :
RIC - o 106 Lig




-

Concrete

3

Concrete has excellent compressive strength which makes-it most useful
for footings and foundation walls. Its lack of tensile strength can be made
up for by reinforcing it with steel. Concrete has excellent thermal mass
characteristics if used inside insulation but must be properly used to be
effective. Concrete is generally bought by the cubic yard.

Wood

Structural wood is generally used for framing and occasionally (when
pressure treated) for foundations. It is important to rely on stress tables
to insure proper structurel characteristics according tu the type and struc-
tural use of the wood available in the area the builder lives.

Masonry

Masonry has good thermal mass potential if used inside insulation. It
requires little maintenance and is similar to concrete except that it has
1ittle compressive strength. Masonry is used for foundation and house walls,

floors and retaining walls. -

P1ywood | ' ‘ /A 

Plywood is generally used fof sheathing and bracing. There are varie-
ties of plywood according to use. Students should be particularly careful
to buy specific exterior grade where plywood will be subject to water.

Steel

Steel structural-materials are generally 1imited to flitch plates, .
_columns and beams unless the student is involved with industrial building

structures. -
Fasteners
. Fastening materials include nails, screws, bolts ana glue (including
mortar). Types and coatings vary according to the materials to be fastened.

Bubble Diagraming .

- The bubblé diagraming effort in the last section concentrated on site
relationships. This section will look intu room relationships. Consider
these kinds of questions. '
1. How do rooms relate to front entry?

2. How do rooms relate to rear entry?

3. What are the relationships of *public areas" and “private areas"? S

4 How do various spaces (i.e., kitchen and dining room, dining room
and living room) connect to each other (i.e., same room, cornec*ed
by a door, down the hall, same room-different floor , or ceiling,
or wall material)? :




5. Where does the family eat its meais?

6. Where do the kids play during the day?

7. Where do the teenagers entertain their friends?

8. How do the groceries get into the house?

9. What do guests see when they enter?

10. How will quiet areas be separated from noisy ones?

Questions, problems and ideas generated by this discussion and the

previous week's site relationships study should begin to direct the student
towards an actual design solution for his/her house.

From these ideas the student can proceed to develop formal rlans and
elevation views for the house. All emphasis to this point has been on plan
studies and elevation studies. What the house looks like should be studied,

probably overlaying actual scale drawings.
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- ) BUBBLE DtAquM
HANDOUT #14 BPATIAL RELATIONSHIPS

Case House
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BUBBLE DlAGRAM
HANDOUT #15 RoctA R&LAW SN IPS

case tHtouse
Srall Fond Lane

Piedmont IN'C'

A -

A~
hold dourm ¥
I 4
oPTimwm
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HANDOUT #16 - Prelimmnary
STRUCTVRAL DESIGN - Case House

Y,

- re . - : 4.‘
H ‘ ; 14-8" less
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ANALYSIS

(URRICULUM:  OWNER-BUILDERS SUBJECT MREA: STRUCTURE

Task: (Nou 13 ) oRAW FORMAL HOUSE PLANS ™ SCALE : - BUBBLE DIAGRAMI!
COMPETENCY:  DEFINE DIMENSIONS OF HOUSE XD THE RODKS WITHIN

-

| [ﬁITERION DEFINES LAYOUT OF ROOMS , USES BASIC LAYOUT TOOLS AND MEASURES TO SCALE

EASURE:  DEFINES SIZE OF ROOMS DETERMINES ORITENTATION OF LOT OK SITE -

DEFINES EXTERIOR LIMITS OF HOME '
Qurt1he oF INSTRUCTIONAL CONTENT
SKILL/PRocESS - KnowLEDGE/THEORY VaLue/ArriTune ConceeTs

1. Draw formal plans to scale I, Layout house on graph paper [. To define exact dimensions
. A Determine scale (usually of house to use as working
b 1/4"=1") - drawings

B, Layout house plans on paper
1. Mark dimensions on paper
2. Leave space for walls
3. Note exterior dimensions
for house
4, Use bubbTe diagrams to
assist in layout

[1. Formulate the house plan with | II. - Overlay qraph paper for house
reference to site plan | plan-on site plan
A Mark north arrow on house
plans
" B Note any outstanding site
" characteristics -
(.. Dimension house and mark
interior Spaces ;
D. Draw second floor (if any)
on separate sheet
1. Qverlay sheet for-second
_ | floor on first | H‘
e . ” + 2, Dinension second floor A




ANALYSIS
CURRTCULUM: OHNER-BUILOERS

Task: (No, 14 ) LIST BASIC STRUCTURAL MATERIALS AND THEIR RELATIVE
ECONOMIC PRIORITIES

SUBJECT AREA: STRUCTURE/
BUBBLE DIAGRAMING

(oMPETENCY: DETERMINE THE TYPES OF MATERIALS HOUSE WILL BE MADE OF
Cﬁlrsmou DETERMINES BASIC MATERIALS TO BE USED
EASURE: UNOERSTANDS ECONOMICS OF MATERIALS (COST, AVAILABILITY, DURABILITY, AESTHETICS)
PERSONAL ABILITY TO HANDLE MATERTALS
QUTLINE OF [NSTRUCTIONAL CONTENT
- SKILL/ProcEss KNOWLEDGE/THEDRY VaLue/ArriTupe CoNncepTS

I. Understand basic meterials

911

II. Economics

I1»

Il

List materials

Footings and foundations
Floors

Walls

Roof

Roofing

Roofing materials
Insulation

Windows and doors

IO MmO Oy OO e

List for each material:
A (ost
1. Initial cost
a) Material
b) Insulation
2. Life cycle costs
B, Availability
1. local availability
2. Special order-
3. Recycling
(. Durability -
1, Appropriate for climate
2. Need for long-range
mintenance
D. Aesthetics--Is it personally
pleasing to you?

I. To gain a better understand-
ing of the types and cost
of materials needed

[I. To compare economic and other
factors in material selection

11y




o  QutLIng oF INSTRUCTIONAL CoNTENT (CoNTINUED)

-~ SKILL/PRocess

KNOWLEDGE/ THEORY

VaLue/ArTiTUDE ConcePTs

[II, Personal capabilities

LTI
ht

[I1. Ability to handle materials

)

Strength (Can you handle
those materials by your-
self?)

Friends

Local 1abor--high school or
college Summer workers

111, Recognizing the need for -
help of some sort (there
are times you will need
help)

12:



CURRICULUM:  OWNER-BUILDERS

ANALYSIS

Task: (No, 15 ) DETERMINE NEED FOR FOUNDATIONS, FOOTINGS, AN PIERS

SUBJECT AREA: STRUCTURE/
BUBBLE DIAGRAMING

ABILITY TO RECOLNTZE VARIOUS TYPES OF FOOTINGS, FOUNDATION WALLS AND PIERS

AND,TO DETERMINE THE AMOUNT OF MATERIALS NECESSARY FOR CONSTRUCTION OF SUCH

DETERMINES THE TYPE OF FOOTINGS, FOUNDATIONS AND PIERS (OR COLUMNS) THAT ARE

CALCULATES AMOUNT OF MATERIALS NECESSARY TO CONSTRUCT FOOTINGS, “OUNDATION AND PIERS

CompETENCY:
‘ CﬁITERION
EASURE: MOST APPROPRIATE FOR HOSE
NAL CONTENT
SKILL/PRoCESS

KNOWLEDGE/ THEORY

VaLue/ATTiTUDE CoNCEPTS

I, Determingstype of footings and
foundation house will have

81T

11, Identify methods of calculating
required footings and

foundations

1. Types of footings and foundations
A, Footings
1. Continuous footings
2. Spot footings (for piers
or posts)

3. Neat beam trench excava- '

tion (s1ab on grade with
stiffener beams)
B. Foundations
1. Walls |
2. Misc. stair, step and
stoop

I, Materials
A. Concrete (calculated by the
cubic yard if poured)

1. Structural concrete
(footings and founda-
tions)

2. lightweight concrete
«s1abs and beams)

3, Precast
a) Blocks (various sizes)
b) Benches
¢) Steps
d) Prestressed

[, Understand what sort of
footings/foundation is most
appropriate for individual
house design and site

[T, Recognize structural Tim-
itations of footings and
foundation materials
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OutLine oF InsTRucTIONAL Content (Continue)

SkiLL/Process

= KNCHLEDGE/ THEGRY .«

VaLue/ATiTuDe CongeeTs

111, Determine amount of materials

needed

-
[
©

11, (Continued)
B. MWood posts--for nost and
beam construction

I11. Total amount

A. Concrete

1. Cubic yard (see handout)

2. Block and mortar (see
handout )
3. No. of steps

4, No. of prestressed beams

B. Néod
1, Size of posts
2. No. of posts

IV, Grading for site
V. Also make considerations for

ventilation if a crawlspace is
under the house.

[1I. Understand amount and
types of materials neces-
sary for the footings/
foundation.
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REFERENCES

North Carolina Uniform Residential Code

Your Energy Efficient House

From the Ground Up
See previous description.

Simplified Engineering for Architects and Builders is a basic structural
manual. 1t includes very readable sections on timber construction in
addition to tables.

Shelter includes an article by Lloyd Kahn entitled “Smart but Not Wise,"
ich is valuable reading for students considering construction of a

dome.

Domebook 2 is the basic dome construction handbook.
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FINISH MATERIALS
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FINISH MATERIALS

The purpose of this class is to discuss and make the student aware of
the options which are available to him/her in the choice of finish materials
and what criteria are available for judging these choices.

Finishing materials are important for several reasons. The type of
finish materials the individual chooses will affect the atmosphere, main-
tenance, cost, thermal efficiency and the amount of infiltration of a
house. Proper siding, roofing and flooring can add to the thermal mass ol a
home. R-values of materials should be considered when buying finish
materials. Economy is an important factor to consider also. Initial cost
(materials and labor), maintenance costs, as well as durability of materials
must be djscussed. The best materials for a certain job will not always be
the least expensive, but the cost of a material may not always indicate that
it is of the highest quality or that it is most appropriate for a particular
situation.

Exterior Materials

Foundation walls must be strong and compatible with siding, roofing and
environment. Materials for the foundation must also bhe allowed for on the
foundation plans, as sizes of materials used will affect the size of
footings. Discuss concrete block (plain and decorative), brick and stone

and pressure treated wood.

.3

Siding represents the largest exterior surface of the building, so the
type of material it is covered with will have a significant effect on the
cost of mate-~ials and the heat losses of the house. Choices include brick,
stone, wood (board and sheets), plywood and masonite.

The actual "R" vaiue of specific siding materials does vary but
probably not significantly. A more important consideration is how to control
infiltration of air and water with the entire wall construction system and
the maintenance of the systam once complete.

Roofing materials to be discussed run in three categories: 1) shingles
(asphalt and cedar, 2) roil roofing, and 3) sheet roofing (galvanized,
aluminum, asphalt, and fiberglass). Each of these different materials is
appropriate for certain types of roofs, depending on the climate, type of
roof, slope of the roof, and the visual effect of the house. Discuss
installation difficulties of roofing materials, their life cycle costs, as

well as energy factors and the visual appeal.

Interior Materials

The type of material used for the floor directly affects the subfloor
needed. Masonry floors are most effective on a masonry {cement) subfloor,
particularly for bathrooms where the floor will come in contact with water.
Masonry floors (ceramic tilf orick, quarry tile) also add thermal mass to
a home. Wood floors are traditional and relatively a good buy. Individuals

123
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must consider tongue and groove pine floor which probably will cost less
money. Resilient flooring in sheets and tiles should be considered, par-
ticulariy where there is potential for moisture. Costs range up to that of
hardwood floors. Carpeting is another flooring option. Other than its
obvious visual appeal, it has acoustical and, with urethane or rubber pad,
perhaps a bit more jnsulation value than other floor choices. Carpet life
1s significantly less than other types of flooring.

Interior wall finishes include sheetrock, paneling, wood and masonry. -
Class discussion of these materials should include thermal mass of materials,

ease of installation, cost and aesthetics.

Ceiling material# such as ceiling tiles and sheetrock should be con-
sidered as well as using the second story floor for a ceiling in houses
where there are two floors. This can be done with beams and boards (tongue

and groove).

12y
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ANALYSIS

CURRICULUM:  OWNER-BUILDERS SUBJECT AREA: FINISH MATERIALS

Task: (No, 16 ) CHOOSE THE STYLE OF ROOF COMPATIBLE WITH HOUSE PLANS AND
DETERMINE AMOUNT OF VENTILATION NEEDED FOR CEILING AREA

CompETENCY: RECOGNIZE VARIOUS TYPES OF ROOFS, THE CONSTRUCTION TECNIQUES AND HOW
T0 CALCULATE THE AMOUNT OF VENTILATION NEEDED FOR ROOF

UNDERSTANDS DIFFERENT ROOF CONSTRUCTIONS
KNOWS PROBLEMS AND AOVANTAGES OF EACH STYLE
CHOOSES THE STYLE WHICH BEST FITS PARTICULAR PURPQSES, SITE AND CLIMATE -

RECOGNIZES BASIC FRAMING COMPONENTS INVOLVED IN CONSTRUCTING A ROOF
RSTA FOR VENTILATION AND DESCRIBES THE VENTILATION TOBE USED IN THE ROOF STYLE CHOSE!

Cﬁxrealow
'EASURE:

SKILL/PROCESS KNOWLEDGE/THEORY VaLue/ArTiTupe ConcepTs

[. Recognize different types of 1. Styles of roofs [ Unders:anding the options
roofs . Gable to choose from when con-

Flat structing a roof

Shed

Hip

A-Frame

Gambre]

Mansard

Butterfly

£21

3:0'“m=¢_)m>

I1. Recognize various framing tech- {II. Framing members I1. Knowledge of how the roof
niques for roof A Trusses is constructed
W-type truss
King post truss
Scissors truss
Raised chord truss
Saw toothed truss
1-1/2 story frame truss
Flat truss
Bowstring truss
9. Utility truss
. Ridge boérd
. Rafters
. Gable end studs .
. Lookout 1\14: :

. Gussets
1. Nake trusses more Stable

2. Positioned over joints

OO 3 G U1 £ G MDY =

S
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OUTLINE OF INSTRUCTIONAL CONTENT (ConTINUED)

SKILL/PROCESS | KNOWLEDGE/ THEORY

VaLue/ATT1TUDE ConcerTs

J11. Determining ventilation needed | III. Ventilation
| A, Reasons for vents
1, To prevent moisture con-
densation in attic
2. To keep insulation from
becoming wet and inef-
factive
B. Amount of ventilation needed
1. Area of ventilation
opening needed is equal
to 1/300th of the total
- ceilingarea
2. Eave vents can help Tower
this figure
C. Types of ventilators
1, Gable vents
2.. Wind turbines
3. Eave vents

g2t

1.

Understanding why attic
ventilation is necessary
and how it works

g
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ANALYSIS

CURRTCULUM:  WNER-BUILDERS

Task: (Ne, 17 ) LIST THPES OF FINISH ATERIALS FOR HOUSE

COMPETENCY:  AMARENESS OF VARIETY OF FINISH MATERIALS FOR HOUSE, THEIR COST,

AVAILABILITY, AND THE QUALITIES THEY IMPART

| CﬁITERION UNDERSTANDS QUALITIES OF CHOSEN MATERIALS

EASURE:  UNDERSTANDS COSTS
KNONLEDGE AND PERSONAL ABILITY TO INSTALL MATERIALS

SUBJECT AREA: FINISH MATERTALS

QUILINE OF [NSTRUCTIONAL CONTENT
SKILL/PRocEss KNOWLEDGE/THEORY VaLue/ATTiTuDe CONCEPTS
I. Select finish materials 1. Materials for various areas I. Gain an ability to work
A, Fixtures with finish materials to
B. Floors achieve the type of effect
C. Ceiling desired
D. Walls
1. Interior
2. Exterior
/ E. Counters and cabinets
11, List costs I1, Costs of materials and equipment

A, Initiai--recycling
B. Maintenance

1. Personal ability to install  [[I1. Personal capabilities
materials A, Knowledge of materials
B Time to install

}——t
Cao
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CURRICULUM:  ONNER-BUILDERS

Task: (No. 18 ) wake A L1sT OF FLOOR COVERINGS (AND THE COSTS INVOLVED) THAT
WILL GO IN THE DNELLING

CoMPETENCY:

!

TERTON
ASURE !

ANALYSIS

)

CALCULATES COST OF MATERIALS INVOLVED

SUBJECT AREA: FINISH MATERIALS

AWARENESS OF DIFFERENT TYPES OF FLOOR COVERINGS AND THE TYPE THAT WIL
BEST SUIT HOISE

LISTS TYPES OF FLOGR COVERINGS NEEDED IN HOUSE
CALCULATES SQUARE FOOTAGE OF FLOOR AREA TO BE SURFACED

-

QuILINE OF INSTRUCTIONAL CONTENT
SkILL/ProcESs "NOWLEDGE/THEORY VaLUe/ATTITUDE CoNCEPTS
I. Determine type of floor cover to] I. Comsiderations I. To become aware of various
be used A, Wood choices in floor coverings

IL.

l11.

HmSwNemeeﬁwa
area to be covered

Calculate cost of materials

~involved

11

1.

1. Tongue and groove board |

2. Finished hardwood
B. Masonry

1. Tile

2. Brick

. €. Linoleum

1. Tile

2. Sheet
D. Carpeting
E. Cement

Calculate area (length x width).

Include waste factors or roof

widths in calculations.

Cost

A. Materials (usually by the
square foot)

B. Labor (installation and
finishing)

. Maintenance

D, Lifetime

E. Weight (may determine size of

floor joists)

1.

Determine most efficient use
of fioor covering for area

1. Determine the cost of a

durable floor
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OutLIng oF INsTRucTIONAL ConTenT (ConTinued)

SKILL/PRoces.

KNOWLEDSE/ THEORY

VaLue/ArriTupe Concepts

1L

[Continued)

F. Special preparation (some
masonry floor coverings
require special foundations)

C. Aesthetic value




ANALYSIS
CURRICULLM:  ONNER-BUILDERS
Task: (No, 19 ) DETERMINE TYPE AND COST OF EXTERIOR WALL COVERINGS

SUBJECT AREA:  FINISH MATERIALS

CET

CompETENCY! BECOME AWARE OF CHOICES IN EXTERIOR WALL COVERINGS
Cﬁlmwn KNOKS OPTIONS AVAILABLE
EASURE: DETERMINES AREA TO BE COVERED
- FIGURES APPROXIMATE COST
QUILINE OF INSTRUCTIONAL CONTENT
Sk*LL/PROCESS KNOWLEDGE/THEGRY VaLue/AtTiTune Concepts
LCMumewﬂw I. Options I. Become aware of types of

4 .

II. Calculate area of wall
covering required

111, Figure cost of exterior wall

covering

11,

111,

I OO O OO -

A, Wood products
1. Particle board
2. Hardboard
3. Plywood
"4, Lumber
5. Shakes (cedar)
B, Concrete
1. Blocks
2. Stucco
C. Masonry
1. Brick
2. Stone
D. Glass

Length and width of all areas
and waste factors to add

Cost considerations
Materials

Labor

Availability
Aesthetic value
Insulating qualities
Maintenance

choices for exterior
finishes

L
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ANALYSIS

URRICLLUE: - OG- B1LIE . | SUBJECT AREA: FINISH HATERIALS
Task: (No, 20 ) CEILINGS: DETERMINE AMOUNT OF MATERIALS NEEDED TO COVER CEILING

CWWWWBmmmmwmmummmmmmmmuwummmmmmumm

CﬁITERION  KNOMS TYPES OF CEILING COVERINGS
EASURE:  CALLULATES CEILING AREA TO BE COVERED

DETEPMINES COSTS OF MATERIALS CHOSEN - ’
KiLL/Process KNONLEDGE/THEORY VaLue/ATriTuDe CoNCEPTS
I, Know ceiling coverings I. Considerations I. Consider the qualities that
A, Plasterboard (sheetrock) ceiling will impart to the
1, Hanging ' roon

EET

2 Finishing

C. So..x Tloor--If you have two
flcors on your house consider
using the second story (or
Toft) floor as the ceiling to

" the first (using beans, and
tongue and groove)

D. Other

1. Determine: ceiling area I1. Calculatellength and width for
all separate parts of tho ceiling
that need to be covered

III. Figure cost of ceiling job 111, Considerations
- A, Materials

B. Labor

C. Weight (load on ceiling
joists)

D. Special preparation (sky
lights, ceiling lights, 14,
attic entrance)

-




[

Durcine o InstauctionaL Content (Cowtivuep)

SKILL/ProcESS

\‘,‘

KNOWLEDGE/ THEORY

VaLue/Arriupe Concers

vET

14

[1. {Continued)

E. Height (ceiling heights are
usually standard but varia-
tions can impart certain
qualities--and will affect
cost) -

« . Aesthetic value




ANALYSIS

CURRICULUM:  OANER-BUILDERS | SUBJECT AREA: FINI MATER
Task: (No, 21 ) LIST TYPES OF TRIM NEEDED AROUND HOUSE, DETERMINING AMOUNT AND COST

CoMpETENCY: AWARENESS OF AREAS NEEDING FINISHING WORK

o

Egmmow RECOGNTZES NEED FOR TRIM MATERIALS (AESTHETIC PURPOSES, SEALING HOUSE FROM ENVIRONMENT)
EASURE: ABLE TO MEASURE FOR TRIM ,
' ESTIMATES KINDS OF FINISKING MATERIALS AND THEIR COST
QuTLINE 0F INSTRUCTIONAL CONTENT
SK1LL/PROCESS KNOWLEDGE/ THEQRY VaLue/ATiTuDE CoNEPTS
[ List areas needing finishing [, Areas under consideration I, Awareness of finish
A, Interior materials necessary and
- 1. Doors costs involved
e a) nobs
| b) Sills
¢) Cove molding
2. Windows
a) Sills

b) Cove molding
3. Cabinet knobs or pulls
B. Exterior
1, Rakes
2. (ornices
3, Gutter

II. List amount of materials needed II. Materials usually measured square o
. for each item feet or linaar feet

111, Get es:imates for costs II1, Cost considerations
' A. Materials

B. Labor 145

(. Finishing

14] D. Skill involved

j Ry
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REFERENCES (see Bibliography for complete information)

Other Huines and Garbage
See previous descriptions.

From the Ground Up
See previous descriptions.

So You Want to Build a House?
See previous descriptions.
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ENVIRONMENTAL CONTROL SYSTEMS

The section on planning included discussion of basic apprcaches to heat-
ing. This class should focus on strengths and limitations of various systems
and their adaptability to specific houses. Basic to any consideration of a
heating source is a calculation of theoretical heat loss from the house. A
form for this calculation is included. Heat Toss calculations may be done
on many levels of sophistication. The one included will be adequate for most
owner/builder situations. With this information the student can verify the

theoretical cost of heating his/her house.

Checklist Review of Planning/Design of Basics for Heating System.

Forced Air Systems

1. Do not oversize furnace as it will cycle. When matching capacity
of furnace to design load, selecting a slightly smaller capacity means
furnace will run longer and more efficiently.

2. For o1l or bottled gas consider installing oversized tank to allow
yearly filt in the summer when prices are low and supplies plentiful.

3. Advise subcontractor designing system that'duct work design should
be done with a maximum static pressure of 1/10" per 100 feet. This will

control noise in system.

4. Return air grilleshould be near ceiling to return rising warm air
back to the system.

5. Duct work in uninsulated space should be insulated with minimum 2"
fibarglass wrap.

6. Vary clearance for duct work, particulariy for vertical chases in
two-story construction.

7. Consider adding humidifier to system which will lower the house
temperature required for comfort and apparently reduce the number of family
colds through the winter. :

- 8. Verify location of filter. If furnace is in crawl space or attic
consider using a Tilter grille inside the house at the return air grille.

9. Verify size and weight of equipment to be used and check for clear-
ances.

10. Verify requirements of utility for location and requirements for
access to equipment and requirements for flues.

Radiant
1. Verify that your equipment has individual thermostats if required.

139
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2. Consider placement of baseboard units relative to furniture, drapes,
etc.

3. If you intend to use solar or woodfired boiler to assist in heating
water for heat verify that sizing has taken into consideration lower tempera-
ture supply (i.e., solar water at 11409).

Wood Heat
1. Size capacity of stove to match or exceed design loss of house.

2. Calculate wood requirement for winter and provide space for wood
storage outside and inside.

3. Consider path from outside storage to stove for clearing, and
walking with heavy load problem.

4. Consider need for providing air circulation systems to move heat
around the house.

5. Commitment to fill and clean stove regularly through winter.

[3
6. Properly inSwlated chimney, sized for the selected stove.
7. Back up system.

Theoretical calculations for wood stove output is available from Popular
Science, February 1976, "Wood as Fuel."

Rassive Systems

1. Proper orientation of glass and consideration of summer sun control
by overhangs, awnings, deciduous tree cover, etc.

"2. Maximization of thermal mass within volume of the house.

3. Design of movable insulation (insulating shutters) to restrict heat
flow out of south glass at night.

4. Need for air circulation systems to spread heat from collectors
through house. :

5. Commitment to operate manﬁa] controls which make the system work.

6. Back up system.

Calculating output for passive systems is extremely diffi:ult beyond
the level of rule of thumb judgmernts. Guidelines for caiculations are avail-
able in The Solar Home Book. Check for availability of a new passive design
manual being prepared by Los Alamos Scientific Laboratory, and Total
Environmental Action, which should be available in the Spring of 1979.
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Natural Cooling L

Consider ways to lower interior temperatures by ventilation in the sum-
mer without employing mechanical cooling.

Shading

Consider ways to site houses which provide tree cover, particularly on
the south and west to minimize heat gain through glass and walls. ®0verhangs
should be designed for the south side, which restrict most summer sun while

admitting winter sun.

Ventilation (house)

Consider ways for warm rising air-to leave the house, admitting cooler
air. High venting, opening windows, turbine ventilators, and "attic" (house)
ventilation fans are some methods. Students should be advised that house
ventilation systems should have a capacity of +1/2 to 1 air charge per
minute (example: a 1200 square foot house with eight foot ceiling heights
has 9600 cubic feet, a ventilation system should be capable of 4500 to $600

C.F.M. to be most effective).

Ventilation (attic)

Improperly vented attic/r~of spaces add heat to the house, reduce life
expectancy for roofing materiais, and can cause moisture problems within the
space. Consider methods for venting. Soffit vents, ridge vents (far more
effective than gable vents), gab]e vents, att1c fans, turbine vents should

be discussed.

Plumbing System

Building Your Own Home offers basic information in plumbing and wiring
for the owner-puilder. It is important to verify ail designs for both piumb-
ing and heating with code authorities before beginning.

Electrical System

The National Electrical Code sets minimum requirements for wiring.
Among these are a requirement for one duplex every 12' of wall and one
switched outlet or light fixture per room. In designing an electrical plan,
placement of lights, switches and outlets should be governed by room use.

It is wise to do furniture layouts to locate places outlets will be needed.

Light fixtures come in two varieties: fluorescent and incandescent.
Fluorescent lighting is about three times more efficient to use than
incandescent and should be considered when it can be adapted to the design.

Branch wire should be copper. Aluminum is allowed for larger circuits
such as hot water heaters, electric ranges, and furnaces. However, copper
is much safer and should always be used if it is available in the required

wire Size.
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An electrical permit can be obtained by the owner-builder from the city
or county plarning department provided he/she demonstrates sufficient knowledge
and/or experience in wiring to be expected to successfully complete the
wiring to meet the National Electric Code and pass the required electrical
inspections. Obtaining an electrical permit may require a plan showing out-
lets, lights and switches.

Review Handout #19, which is an eiectrical plan for the case house.

Plumbing Design and Materials

In designing iLne plumbing system, care should be taken to concentrate
plumbing in a central area if at all possiblie. The concept of backing up
plumbing will indeed save money. Selection of fixtures can make quite a
difference in cost. For example, the basic stainless steel kitchen sink,
because of the tremendous manufacturing volume costs less than $20.00, the
next larger size costs over $75.00. tudents should be encouraged to dis-
cuss availability and cost of fixtures with a supplier.

Water Tines are generally of copper although some codes now allow
plastic. Sewer lines and vents can be either plastic, which is extremeiy
easy to put together, or cast iron which is quieter but also more expensive
and more difficult to install for the owner-builder.

Another major choice in plumbing fixture selection is between cast iron
tubs and fiberglass. Influencing factors include cost, size of tub or
shower, ease of installation, safety, and overall quality.

Production of domestic hot water is one of the major energy demands for
the house. The student should consider several options for lowering the cost
of domestic hot water. Solar hot water systems generally cost from $1000
to $1500 (part of which is deductible on North Carolina tax returns) and
can provide up to 100 percent of tne hot water needs for a family of our.
Payback period is generally set at + eight years. Discucsion of physical
requirements of the system should include collector loca. on, preheat tank
location, type of freeze protector, and controls. Students should also be
made aware. of the availability of "demand" hot water heaters. Powered by
electricity or gas, these heaters come on only when the system requires hot
water, eliminating the ccst of keeping a stored volume of water up to
domestic hot water temperature. The cost of these units is roughly equiva-
lent to installation of a standard unit. Electric timers are also available
which cut off water heating elements for certain periods of the day when hot
water is not required. Emphasis should also be placed on controlling heat

Joss in this system.

Renovation of Plumbing, Electricai and Mechanical Systems

EXisting plumbing systems have potential problems that may require
replacing galvanized water piping, old valves or fixtures for whicn repair

parts are no longer available.

Older electrical systems can be of several varieties. Knob and tube
wiring is the oldest type but generally is considered reliable by most

Q
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inspectors. New circuits should be added rather than adding on to old cir-
cuits. Bx (shielded) cable is particularly difficult to work with in renova-
tion and is considered dangerous because of problems with the metal shielding
coming in contact with a live wire. The size of an older electrical service
should be checked, as it will probably be too small for current electrical
needs and enlarging the service can be a relatively ex-ensive project.

Existing mechanical systems should be carefully inspected and, if pos-
sible, discussed with a company that has maintained that system or one like
it. 0il, gas and electric heat sources should be inspected and given a care-
ful tune-up to improve efficiency. Ask around for a reputable company in
your area. Insulating ducts and pipes can greatly improve the efficiency of
a mechanical system. It is generally concluded that the payback period fcr
retrofitting duct insulation is three years. If there is an existing forced
air heating svstem, consider moving the return air duct up to the ceiling
area. Also, consider adding a humidifier. Drum type is less maintenance
prone, especially on well or spring water.

In most all cases involving renovation work, it would be wise to contact
the various inspectors before beginning. They will probably have ideas which
may be helpful, and their interpretation of the codes can be valuable
information.
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HEAT LOSS CALCULATION FORMS A & B

Form A is a fairly elaborate section-by-section analysis of construc-
tion systems and losses in the house and is recommended for all but the
simplest house and heating system. Form B is a very basic calculation
form which can be successfully used for schematic design and simpler

houses.

The following glossary and table of R-values will prove helpful in
making heat loss calculations.

GLOSSARY

Calculating Heat Loss and Solar Gain

B.T.U. - British Thermal Unit. Quantity of heat required to increase the
~ temperature of 1 1b. of water 1 degree F.

Heat Loss - Amount - eat that passes through the exposed surfaces of the
house for avera.,x temperatures.

Solar Gain - Heat gained from the sun. With the insulating glass the solar
gain on a January day in the Raleigh-Durham-Chapel Hill area will be

560 B.T.U.s per square foot.

Inside Design Temperature - The desired room temperature level. This is
usually 6

. Qutside Design Temperature - Outside Design Temperature is the average out-
door temperature for the winter months. An average of the coldest
temperatures for the months of October to March is used to determine
OQutside Design Temperature. You can find Outside Design Temperature

for your area.-

Design Temperature Difference - Difference between IDT and ODT.

Infiltration - Heat Toss through spaces around sills, windows and doors .
ror ca]cu]at:ng purposes it has been established that infiltration is

equal to one air exchange per hour. This is equal to the volume of
space in a house.

ngacto} - Resistivity or the ability to resist transfer of heat or cold.

b
T
r
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HEAT LOSS RCRM/TABLE (OF R-VALUES

Table of R-Values for Common Materials

"Concrete or Stone (4")
Concrete or Stone {6")
Concrete or Stone (8")
Concrete or Stone (12")
Concrete 8lock (4")

Concrete Block (8")

Concrete Block (12")
Brick‘§Common)

Brick (Face)

Clay Tile (Structural 4")
Clay Tile gSt?uctural 8")

Clay Tile (Structural 12")
Stucco (1")

Building Paper (15 1b.)
Sheetrock {3/8")

Fiberboard Sheathing (1/2")
Fiberboard ceiling Tile (1/2")
Fiberboard Sheathing (3/4")
Rol11l Roofing

.20
.06
.33
1.45
1.20
2.18
.15

Asphalt Shingles

Wood Shingles

Tile or Slate

Plywood (1/2")

Plywood (5/8")

Piywood (3/4")"

Softwood Siding (3/4")

Composition Floor (3/4"
Covering)

-Single Thickness Glass

Double Paned Insulating Glass
Single Glass w/Storm Window
Metal Edge Insulating Glass
Glass Block (4")
Wood Door (1-3/8")

w/Storm Door
Wood Door (1-3/4")

w/Storm Door

More complete R-tables, degree day information, solar, insulation
tables, etc. can be found in The Solar Home Book.
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HANDOUT #20

HEAT LCSS CALCULATION FORM A

Conduction Heat Loss--Walls, Roof, Floor, Windows

1. For each type of construction draw section of system and add "R" values
for that system.

2. Determine the number of square feet of each type of construction.
3. Determine the design temperature diffr-ence by establishing minimum com-
fort level inside house (+65°) and minimum expected outside temperat - -e

(#50). Subtiact outside temperature from inside temperature to determine
design temperature difference (1600).

To determine the heat loss through a system multiply:

Area of system  temp. difference  ___ 1 - o
(sq. ft.) (in degrees) "R™ factor ~ Ziu/hour Joss

Infiltration Heat Loss

Generally, the infiltration into a house is considered to be 1/2 to
1-1/2 air charges per hour for a well insulated, weather stripped house.
The 1/2 air charge per hour rate would be achieved only with the best con-
struction and with “air lock" entrances.

1. Determine rule of thumb air charge rate.

2. Multiply that number times the number of cubic feet in the house times
.018, which is the specific heat of air, and by the temperature differ-
ence between outside design temperature and inside design temperature.
The sum of all BTU/hour loss figures equal the design loss of the
house {room). This figure should be used to size solar gain and

furnace requirements.

Calculation of Seasonal Heating Cost

Multiplv degree days for local x 24 hours x design loss of house and
divide by temperature difference used in calculations. The result will be
the number of BTUs regquired for the heating season.

The value of solar heating systems should be taken into account here.
Reference The Solar Home Book for methods of calculation.

| "
(o
C



HANDOUT #21
HEAT LOSS CALCULATION IFCRM R

JOB NAME ‘ DATE: _
WINDOWS (Use 211 window area) I
‘ Heat Gain Heat Loss _
Factor Azea BTU/hr Factor Area BTU/hr
‘Single pane glass 1Y = 69X = .
Double rane or giass block 9X = . 36X = ]
WALLS & PARTITIONS (Use net wall area)
No insulation 5X = 18X = )
1l -« inch insulation 4X = 15X = _
2 - inch insulation 2X = ox = B
3 - inch insulation ' ' 2X = 6X = _
4 - inch insulation X = 5X - .
6 - inch insulation ' _«51X = 2.6X \ = _
Partitions between conditioned and N
unconditioned spaces 3X = 12X - L
ROOFS & CEIIINGS (Use ceiling area)
Pitched | No insulation i : 19X = 19X _
Roof No insulation = attic fan 12X s = = _
2 - inches insulation 5K = 6X = _
4 - inches insulation X = 5X = —
6 - inches insulation 3X = 24X = )
8 - inches insulation 1.5X v = 1.8X = )
Flat No insulation 30X = 30X = _
Roof 1 - inch insulation 15X = 13X = )
14 - 2 inches insulation 9X = 12X = _
3 « 4 inches insulation 6X = 6X = _
: 6 - inches insulation 5X = 5X = .
Ceili under unconditioned spaces 4X = 15X = _
‘ FLOORS _
. Over unconditioned room 3X = 12X = _
Over open crawl space 4X = 18¥% = -
Over slab or closed space 0 = 9X = i
With 2" insulation 0 = 6X = _
With 6" insulation 0 = 2.6X = —
OUTSIDE AIR (Use total floor area) _
One A/C per hour : 2X = 9X =
PEOPLE LOAD (Use minimum of 5 people)
Use mimber of people x 200 200X =
‘* WINDOW - SOLAR (Use greatest load only) -
Overhang - O 1' 2¢ 3¢t 4' Factor =
25 39 32 22 35 NE X =
40 36 32 28 24 E X =
40 - 30 21 11 2 SE X =
22 22 9 0 0S X =
21 39 27 - 15 3 SW X =
65 58 52 . 45 39 W Y =
) 59 52 22 25 55 NW X =
TOTAL SENSIBLE LOAD
i@’ LATENT HEAT ALLOWANCE
GRAND TOTAL LOAD* ' _
#BASED ON DESIGN TD OF 15° IN SUMMER AND 607 IN WINTER ]
153
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HANDOUT #22, p.2

Floor AzeA (craw! space)
shill air fim .21-

Oalk Eloor &
DU FLoo” .94
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HANDOUT #22, p.3

total desfsn loss at Gc°= 34}&9—7 BT/ Hour
atx GO° +€“"‘P c&{-{
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fome %ook)
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&o°
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HANDOUT #22, p.4
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6ST

ANALYSIS

RFICILS: gt SUBJECT AREA: ENVIROMENTAL
Task: (o, 22 ) ORAW SCREHATIC FOR ELECTRICAL SSTEN SYSTEHS

COMPETENCY:  UNDERSTAND AMOUNTS OF YATERIALS NEEDED FOR ELECTRICAL SYSTEN,
CONSIDERATIONS FOR LEGAL AND SAFETY REQUIREMENTS

CﬁITERION LISTS MATERTALS FOR ELECTRICAL PONER--TENPORARY AND PERMANENT
EASURE: ~ DRAWS SCHEMATIC FOR ELECTRICAL SYSTEM IN HOUSE
KNOWS BASIC REQUIREMERTS FOR TEMPORARY ELECTRICAL POWER (TO BE 'SED DURING CONSTRUCTION)

Quruine oF INSTRUCTIONAL CONTENT
KiLL/Process KNOHLEDGE/ THEQRY VaLue/ArTimupe Concepts
I. Basic requirements for electri- | I, Basic meterials [, Awareness of all the parts
cal system A Service entrance (panel box) necessary: to make the
B. Convenience outlets electrical system work
(. Switches
0. Meter {unless you generate

Your own power)

E. Lighting (built-in)
1. Fluorescent
2. Incandescent

F. Wiring--Conduit

I, Safety and Tegal requirements | II. Safety and Jegal requirements | II. Understanding of require-
A Legal ments to insure the safety
1. Service electrical power of the system
inspections
2. Rough electrical inspec-
tion
- 3. Finished electrical
B. Safety
1. Ground for outlets
2. Ground for service con-
ductors 16 j




ANALYSIS

CURRICULUM:  ONNER-BUILDERS SUBJECT Anea: ENVIRONENTAL

Task: (No, 23 ) DRAN PLANS FOR ROUGH PLUMBING SYSTEMS

LOMPETENCY:  KNOMLEDGE OF MATERIALS AND SKILLS NEEDED TO INSTALL A PLUMBING SYSTEM
(GETTING MATER TO HOUSE AND WASTE DISPOSAL SYSTEM)

CBITERION RECOGRTZES COMPONENTS OF PLUMBING SYSTEM
EASURE:  PLANS HOUSE FOR OPTIMUM EFFICIENCY OF SY"™EM
KNOS REGULATIONS FOR INSTALLING A PROPE. PLUMBING SYSTEM

QUTLINE OF INSTRUCTIONAL CONTENT
SKILL/PROCESS . KNOWLEDGE/ THEORY VaLue/ATTiTuDe ConcepTs
I, Parts needed for conventional I. Components of system I. Understand reasons for all
system A, Pipe components of plumbing
” . 1. Galvanized steel system
2 2. Plastic
3. Copper

B, Building main
C. Hot water heater
1. Solar
2. Gas
3. Electric
D. Fixtures
1. Bathtub
2. Sinks
3. Toilet
&, Qther
F. Sewage disposal
1. Main stacks
2, Secondary stacks
3. Vent stacks
4, House stacks
6. Sewage treatment
1. Septic tank .
2. Disposal field oy




QutLing oF InsTaucTIONAL Content (Continuen)

! -
—_

SKILL/ProcEss

KNOWLEDGE/THEQRY

VaLue/ArTiTune Conceets

11, Legal and safety requirenents

[1I. Alternative sewage systems

191

[I. Legal and safety considerations
A, Inspections
B. Septic tank size
C. Disposal field size

I, Alternative systems
A Clivus multrum
B. Quthouse

. Know requirements or

restrictions on locations

. Pe aware of all possible

sewage disposal systems

- <

P
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RRICULIM: ONNER-BUILDERS

ANALYSIS

Task: (No. 24 ) FIGURE HEATING REQUIREMENTS FOR DMELLING

(o

4

MPETENCY !

[TERION
EASURE !

FINDS R-FACTOR FOR ALL AREAS OF HOUSE
FINDS WINTER DESIGN TEMPERATURE OF HOUSE

DETERMINES BTU LOSS/HR FOR HOUSE
DETERMINES SIZE OF HEATING OR COOLING SYSTEM FOR DNELLING

SUBJECT AREA: ENVIRONMENTAL
SYSTEMS

T0 BECOME FAMILIAR WITH CALCULATIONS FOR HOME HEATING REQUIREMENTS

SK1LL/PROCESS

KNOWLEDGE/THEORY

VaLue/AtTiTUDE ConcepTs

Calculate heat losses for winter

. (alculate possible solar gain
from southern orientation

Consider solar house heating
“with backup

I. Follow through calculations
- A Get outside design tempera-
ture for location from local
weather station
B. Find R-values for all
_Materials used
(. Calculate BTU's lost from
dwelling

I Fiqure sola; gain
A, Find window areas .
B. Determine total solar gain

LI, Mlternate heat sources
‘A, Passive solar construction
1. Windows.
2. Trombe wall
3. Large thermal mass
4. Attachad greenhouse
B. Active solar
1. Hater systen
2. Air systen
C. Back-up systems
‘1. Conventional-<Gas, oil,
electric - . -
2. Hlternative

Wood
Wind

[, Selection of bégt, most
effective, energy conserv-
ing system for house




REFERENCES {see Bibliography for complete information)

The Sotiar Home Book

The Wood Burners Encyclopedia

 The Homeowners Energy Guide is a discussion of basics of heat loss and gain
and ways to deal with energy savings.
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GETTING READY TO BUILD
o




GETTING RFANY TO BUILD

" sidual get:ing ready to build will need access tc a number of
sources . .formation to develop actual costs for the house planned.

Materials List

Students should be encouraged to make a very thorough materials 1list
to enable them to gather prices from materials suppliers. The instructor
should help formulate these lists ind review them for completeness. Students
may be likely to underfigure or furget waste, portinns of board siding cov-
ered in lapping, 2xpendable materials such as plastic For keeping materials
dry, batter boards, etc.

The enclosed materials list is used by Carclina Builders Corporation
of Raleigh to develop job costs for the materials they supply for housing
projects. It is not a complete list, as they do not carry all items required
for construction of a house. it should serve as a useful guide for the
students as to form and degree of detail their materials list should take.
After completing the Tist several suppliers should be asked to bid on it.
Materials prices are unstabie and bids should be partially evaluated based
on the supplier's commitment to hold prices. Sometimes it makes sense to
get materials from different dealers. For example, a large lumber dealer
may be retailing pressure treated lumber from a local plant where you can

obtain cheaper prices.

Financing

Loca?! banks should have already been contacted to determine their
specific requirements for the financing application package. Generally they
will require:

- Floor plans, elevations, and wall section of your house
- Copy of deed for land which wi?1 be the house site

.- Material specifications (sample enclosed)

- Cost estimates

. Credit information application (sample er-losed)

Bank financing may be difficult for #he rwner-builder. Time should
be spent putting thic infcrimation in a very orderly, neat, properly typed
format. Provide a breakdown of costs and copnies of suppliers and subcon-
tractors contracts as documentation Every effort should .~ made to prove
to the banker (loan committee) that the prcject has been well considered
and tnat every conceivable effort has been made to detarmine what is required
to compliete the house. The owner-builder may benefit from talking to
numerous lending agencies and if necessary returning for clarification o!
requirements pricr to a final application for a loan.

Subcontractor Contracts

Obtain contract prices for work that is to be subcontracted. I¥ pos-
sible, get at ieast three bids on subcontract:d work before deciding who to
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have do the job. There is always the option of negotiating price with one

subcontractor (preferably whose work and reputaticn for fair pricing are
known). The negotiation approach will require less documentation.

In either case it should be emphasized that every attempt should be
made to determine what exactly is a part of the contract and what is not.
Specific areas which need to be considered include:

- Who buys materials

- Who clears up

- What is the procedure for change narders

- What will be the qualities of v.~ious materials

- Who covers the cost of escalation of materials, should that occur

- “,at will be the schedule for payment (which should leave the owner
at all times with enough cash in the contract to complete the work
should the subcontractor fail for any reason to complete the job)

- What is the estimate or promise of a time schedule.

Siting
Generally siting choices should have already been made. However, at
the point of beginning it is important to veri€v that the house is on the

site and within the setback lines. 9n small s..es a surveyor should be
employed for that purpose. Stake the corners and locate windows to check

views.

Insurance

Prior to beginning construction or authorizing anyone to begin, the
student should check with an 1insurance agent to secure necessary insurance
to cover the liabilities incurred in the work. Normally "building risk"
and "homeowners” policies will cover what is rz2eded. The lending agency

will often have specific requirements.
Motivation

The process of construction can be a strain on all Tife systems. The
individual should be encouraged to acknowledge this potential and as much as
possible be prepared. The building process can be a rewarding one if the
owner (builder) is ‘repared to accept the fact that drawing the plan does
rot build a house. ‘he construction process is full of changes, compro-
mises, disappointments, setbacks and successes. All members of the family
unit should be involved and committed to the building and decision-making
process. A construction aroj2ct of inis size will take a minimum of several
months and possibly stretch into several years. For individuals not accus-
tomed or experienced in this type activity there is potentia®! for physical
(and mental) health problems 1f there are too many pe sonal or family
demands that result from the project. It is helpful to have friends who
can, if nothing else, provige encourac-~ent along the way. There will be
times that individuals will nzed remir.ing to laugh at their mistakes. It
is important that individual: be oriented to taking care -¢ themselves first.
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Tools

For a discussion of the positive relationship that can develop between
builder and well-made tools, and a basic tool 1ist, see Chapter 2, "Tocls" in
Building for Self-Sufficiency. The instructor should emphasize that cheap
tools are just that and will in the end probably have to be repiaced with
good quality tocls to complete the job. Also important to discuss is the
detrimental effect on power tools of using undersized power wire for exten-
sion cords. Renta’ of expensive tnols is an excellent option for saving

money.

Permits

Don't start construction until permits have been obtained. “efer to
the planning guide developed earlier in the course and take copies of the
plans for permits. The chance of getting caught starting early and ccmpro-
mising your credibility with the inspector is not worth it. Remember that
many bLilding inspectors, given the slightest chance, can become a valuable

advisor for your project.

Job Record Keeping

Enclosed forms ~hould be used as a cumulative total of job costs. 1In
addition, keeping careful records of conversations, regarding recommenda-
tion changes, costs from inspectors or contractors should be dated and xept.
A jot logbook ~=2- a fascinating record of the history of the job, record-
ing people who ..ciped, how the ind“vidual felt at particular stages of the
work, etc., and should be recommended just for fun.
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HANDOUT #23

J 3 DEPABTMENT OF NOLAING AND URBAN DI vEL Ofutn?

SEDEBAL NOUMImL A0wNLTRA T Om
far stcurste *egister i carhan copws, (orem
may be reparaced slong sheove foid.
complesed ‘hests ogsiher in origasl urdes

DESCRIPTION OF MATERIALS

FitA F.om O
VA Pueen i3 3032
Rev, ' 7>

O Proposed Conrstruchon

0O Under Construction

Foorm Apotaved

Senple NI N 6 e RIHISS

r4

o. _—
iTo br inwrrwces by PHA w )

City State

Property odJdress

Mortgog v or Sponsor

Name)

UAuhiress)

Coniroctor or Builder

(Name)

INSTRUCTIONS

1. F3s sdditional nlermerien on how thie form 16 10 be submitted, number
of coproe, otg., son the netructions applicable to the FHA Applicaiion tar
Merigege Insurence or VA Request fer of R ble Yalue, o
the cose mey be,

2. Describe sii materiois end squ'pment e te uied, whether or not shown
on the drawirngs, by merihing an X 1n vach epprepriore check-bon end entering
the misemation coiled for n oach space. nf...:. s inedaquere, entaer
'Sea mise.”” and describe undsr item 27 or on an attoched sheer. THE USE
OF PAINT CONTAINING MCRE THAN ONE MALF OF ONE PERCENT
LEAD BY WEIGHT IS PROMIBITED.

). Werk net specrircelly described or shown will ngt be congidered uniess

1equired, then the minimum acceprable will bs avsumed, Work enceeding
minrmum requirements caanc! be considesed unless ssec fcaily dJescribed.

4, Include no aiternetes, "'or equel’’ phrases, ar canirediclery ems.
{Cons-derartion of a request les accedtonce of subs.itute meie e’ or squips
mont 18 net thereby precluded.)

S, imtlude signaluren required at the and ol this farm,

8. The constructimn shell ve complered 1n complionce w.th the relored
drowings and ~pacifications, as amended during precesiing. The specitic
catiens include rhis Descriprion of Materiais and the eppliceble Minimum
Property Sranderds.

1. EXCAVATION:

Bearing »nl, type

2. FOUNDATIONS:
F e man . strength pei Reinforcing
Foundation wall: masenal Rewforcing

Interor foundaton wall. material
Columas: maserial and siocs
Citders: mauerial and sizes
Baserment entrance a¢ Y

Waterp

Party foundavon wall
Piers. material and remnforcing
Sills: macerial
Window ar r

F . d: - —————p——— - —

Tevoute o

. foundatson vem

Bascmc s space: ground cover ARY.} ¢ —_—
Specu dats - —
Addituove, wnformaton. ——

3. CGHRMNEYS:
Masenal
Flue lining: masenal
Venes [ matrnel end n1ze): gas or ol heater

Prefabncated { meis and s12e)

Heaster Alue size

Fureplace Rue v,

water heater

Acdditonal informanon:

4. AREMACES:
Type: (3 wlid fuct: [ gas-burming: [J circulator ( maks and s12¢) Ash dump and clean-owt
Fireplace: f(acing ; lining . hearth . maneel
Addin 1 infor :
5. EXTERIOR WALLS:
Woud feame: wond grade. and specics {3 Corner beacing. Building paper or felt
Sheathing . thackness . wdth . [ sold; [ spaced "o c.[Jdiagonal: —
Siding : grmde : type HETS . . exposure =, fa s
Shingles . grade : type . size : exposure “; fastenung
Stucco . thickness “. Ladth ; weight ib.
Masorry veneer ' Siils Lintels Base flashing
Masonry: [J soiid [J Lced [ succoed; wial wall thicknes ~; facing thacknens “: facing materal
Rackup mumerial . thickness ~. booding
Door ulls Window 13ills Lintels Basc flashing
Inserior surfaces: dampproofing. costs of . furring

Addwuonal information:

; number of coats

Exterior panting: material
Gable wall constructon {3 rame as man walls. [ ther covtruction

6. AROOR FRAMING:

Jowsts: wood, grade, and specics .owmer = badoing . anchors
Concrete siab [J basemens foor, [J first Hooe; [J sround supporied: (O seif-suppoming. nux . thicknes hF
remforeug . wnsulation membranc
Fill under slab macerial Jahckness ___© Addusonal snformanon:
7. SUBFLOORING: (Describe underflooring for special floors under item 21.)
Materal grade and sprces . nze . type

Last ) firar floor: ] swcond Hoor; [J ate

»q. ., ] diagonal. T right angles. Addinonal informatioa:

8. FaSH FLOORING: /wo-d only. Describe other finish flooring under item 21.)

Roo~ee j Geaox I Setcres

Loca rvom

Twrcxetss

Finrsor

WiOT™ Bior Parte

Fum floor .
i

Second fnor !

Atnc Roor [ w fr i
Addmonal infarmanon

FHA Form 2005
VA Form 26-1052

- 169

DESCRIPTION OF MATERI._S



HANDOUT #23, p

CInCRIPTION OF M ATERIALS

9. PARTITION PFRAMING:
Siuds wood, grade. and st L -
Add:uonal mformaven L _ L . . e o - e e
10. CHUNG FRAMING:
Jouwts  wooxd. grade. and apeoaes . . - . [,
ADde wani (nformavon . . el e
11. ROOF FRAMING:
Rafirrr ~ood. grade, ar v e 0 L
Addronal informaton . ... . e -
12. ROOFING:
Sheathing: wood. grair. and apec.e e e e e = Lo e, T vpaced "
Raoofing B 22 T 1 — . o e
Underiay L el . - . PRV TR I, {anening

. .. [N T ST IW LY S TF Y

o her

Built-up roufng L. . e

Flashing matenal

Additwonal informaton e e e R [
13, GUTTERS AND DOWNSPDLTS:

Cutters: materia! CART o~ e NS .- Py

-~ \ —
- . - T omtarel stupe. T snow guards

Downspouts Mmateriai e e . . - - . e N e MumMer
- Downspouts connecied ta ) Stofm srwe: “ . oa B - - oA
Additrona.  nformation [, — . e e e
14. LATH AND PLASTER
Lath 73 wails, T ocedsagy maensl oo .- - L T S LI J— voe o coats o &nah
Drv-walt T wala. [ cethngy Gonieras’ ) S Lo - R U
Jount yreatmene o e J T —
15. DECORATING: Pawmt, waiwrope. e ..
Roows e - e ~ e omiie MMatRBial AT APTICATION

Kitchen | . [,
Bath . R e e e e e e e e
Onher . e e et e e o o e o e e

Additona} 1nformaucn e e m e e o . Lo
16. INTERIOR DOORS AND TRIM: '
Doors 1ype [ UNELIPE L b PRpUS -

Lthewness

Door tnm  type ‘rial e A D e e r—— - materal R TE L
Finish doors e —
Onbyer teom: IIFH., Spiw QM@ OCATION . e e - - e o e e e
Addioas! nformaron e e e R
17, WINDOWS:
\Windows 1vpe e MM e e e - - - e . ath thucknen

GClast. grade L sah e s D ore .o
Tom: 1ype C matermy

read Rashing

. number cOAlL

B s e e e

Siorm - ash, number

W e L e e — —

Weatherstnpmng  (vpe

stho oz - al

Sereens T i hall. e e - . o .
Basemem wirdows i pe el e A L — e SO AT, MUMDET e
Special windows - ———

Additiona’l :nformanan — I e e -

18. ENTRANCES AND EXTERIOR C7

Nain CNIFANCA JODC  MEIF b e - . P, R e Tipe = riater Al o tMuckncis
Other entrance 300r  macra: .. — . -~ . [ - BT R camym remteny L thichness 7
Head Rashung . raer . S - wddle

e s e Aaem Goors ccmness — — , number

Screen doors  thickrness
Combinaton storm ard wre== lone
Shutters 5 hingee L teen Radooe . R .

fe T (OAtS

Extersor mullwork gradc ar . pEr "t e - o oo - R o
Adcivonai nfermaton

19. CABINETS AND INTE® DR TETAIL:
Kachen cabunets, wall umifh marmmw!l o e mractees cTanet ey 1nel wadth o
Rase units  malcral U Sameen 0 e e e e ®ERIRT -
sace and end wpiask e s N T B SFE . . . aumMbs® coath
Medwcine catinets ~aks — e e -
Ortr- catmnets anc “odion furmiture — ——
Additwora! informaion _ | —_— [
20. STAIRS:
{ Tasom avomats BaisTing
Staim - ————
i Maeral 0 Thereenm Sagrreal Sure U Materal Sue

T
i
t
1
|
!
]

Masn r o e —
Attac . e e e e PO
Dusppraring  mawr and Mol numbs e e —im - -

Addiuonal iniormation —

ERIC : BT SV
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HANDUUI #<£3, P-J

21 SPECIAL ROORS AND WAINSCOT:

. Tugguwmnr Wty Bass LR TIRYNTY
Locavion Mariaia, Cowoa, Boapea. Sues, Cacs. Erc. Marearas NMartmiac ““"'N
g Kuchen
3 | Bah .
-
Hucur HWC WY 19 SHowtas
- e PO Marzau, Cowoa, Boaden, Car. 3ama. Gacs, Erc Hucur Oves Tus Frow Frous
; Bath {
3 1
> ‘ i
L |
- T
Bathroom accrssories: [] Recemwed: masenal . number . O Atached; matenal . number e

Tmruns Nussss Locateon Maza Mra's Fixtuss [oawmincanion No Size Cowon
Sinh
La Yy —
Waser closet 1
Bathaub

Saall shower &

AQ) Curtaen rod A Dooe [J Sh pan: ial

Waser supply: [0 putdic; [J communaity sysiem, [J individual (privaic) symem. #r

Sewszdrl 0 pudlic: [J community system; [J individual (privas) sysem.#r

A Shaw and descrvbe ndivedual tpstem = plete detarl in sapar frounngs and specifunisons accrding to requirements.

House drain (inside): [ cast iroa; [J tile; [J other House sewer (outsde): [J cast iron; Quie; Qother .

Waser piping: [J gaivanized meel: ] copper tubiag; [J other Sl cocks, ber
Domentic waser b : type + make and ded ; heaung capacity
gph. 100° risc. Sewwage tank: masierial . capacity gallons.
GCas service: [J uulity company; [J liq. pet. gas; [J other Gas piping: [ cooking; ] house heating.
F g < od to: Duannm 0 senitary sewer; [ dry well. Sump pump. make and odcl . -
- Y . discharges into
23. HEATING:

[ Hot water. [J Steam. [J Vapor. [ One-pipe sysiem. ] Two-pipec system.
O Raciaors. [ Convecions. [ Bascboard radiation. Make and mode!
Radiant panel: [J floor. [ J wall: [J ceiling.  Panel coil: matenal

(3] Circulasoe.  [J Return pump.  Make and dei . capacity gpm.
Bosler: make and modet Output Bruh.: net raung Bouh
Addinonal inforrmaton:
Warm air: 7} Gravwy. [ Forced. Type of systemn
Duct maserial: supply . ewurn Insulaw Lthickness T Outsde aar intake.
Furnace: make and mode! laput Butuh., output Bruh.

Additsonal informaton:
[ 3pace heaier: [ floor fumnace; [J wall beater. lopw: Bruh., outpul —
Make. modei - Additional infoe
Controis: make and wypes
Additonal informanon:
Fuel. [J Coal; [0 ol: (O gas: [ lq. pet. gas: _ - etnic; O other . sworage capacity
Addinonal informaven:
Finng cquipment fumished weoaratcly’ [J Gas bumner. coaversion cype ) Stoker. hopper feed [J. bin feed a

Bwuh.. number un:s

sl burner?[: prewure -2mg: [J vaporizing
Make and mode] Coatol
Additional informanon:
Electne heating system: type _ Input wats; (2 volts; outpue . Bruh.
Adduional information:
Venulanng equipment: awmc [an. make and model Lcapacity —  cfm.,
kitchen exhaust (an. make and dei
Onhr h . ! g or ling equsprent _

24. HECTR:  WIRING:

Servce [, ove-nemd: [ underground. Pancl: [ fuse box: 3 circust-breaker. make AMPS No. circunts
Waing 3 condewee [J armored cable. [J nonmeataliic cable. 0 wknob and ‘ube. [ other

Specral outlen ] rang=. [T water heater: [ other
T3 Dnorbeil ] Chumes Push-bution locatsons — A\cdmonal waformanon

25. UGHTING FIXTURES:
Total number of Rxtures
Sonty pecal nutallavon
Additonal information:

Tocal allowance for fixtures. tvpical installacon, S

3 DESCRPTIC: CF MATERIALS
Q ‘ 1 L‘ ¢
ERIC 171 =
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HANDOUT #23, p.4

DESC 'PTI-t4 OF MATERIALS

26, INSULATION
Locaron | Tuwwmes | ‘ ) nr - v :_‘.:'t U_.:_:v_.‘-;v_.{."_‘..._,_u:im ToaTacanrorm Varos Basana
Rool ! ! . . o e .
Celing I ! o e :
Wit . ; o . . . b
Floor ' ; . I !
: i !

27. MISCELLANEOUS: (Cescribe any main dweiling matenols, equ:pment. or construchon items no! shown elsowhere; or use 10 prowvide
addifonuyl information whees the space provded was inodequate Alwoys raference by item number to correspon. | to numbenng
veed on Mus form.)

HARDWARE: {make, matenol, and fauh.}
SPECIAL BQUIPMENT: (Siate moteriol o make, model ond quontity.  Include on!y eQuipment ond applionces which ore occepi
oble by locol iaw, custom and applicoble FHA standards. Do not include items which, by estoblished custom, ore supplied by
occupont and removed when he vaccotes praites or chatties prohibitec by law from becoming reclty.}
PORCHES:

- — —
GARAGES:
WALKS AND DRIVEWAYS:
Driveway. wicih . base mmeral . thkness . surfaang matcral ; thicknes ____ ~
From walk. wachh cmatenial 000 chackners " Servee walk: wadth ____  material ______; thckness "
Sieps: mascrnal { wrends ~. nsers " Cheek walls
OTHER ONSITE IMPROVEMENTS:
(Sperify ol exienior ansiie 1mpeoce ments mel deievived risem-nere. includ.ms 1lems such a0 umuswal z-ading, draimage siruciures, reigiming walis. fence, variimgs .

and wreeser= structures
LAMDSCAPING, PLANTING, AND HNISH GRADING:
Topsal " waxck: [ fron: vard: [ wde vards. T rear yard w0 _ — fect behund main busikiing
Lawns (sevded sddes s spripped): T3 front yard . ™ wde varcs ; [J rear yard
Plantag: [J as sproficd and shown on drawir;y. [ as foliows:
————— Shade Uoes, deciduoun. " caliper — Everpreen trecs ' to ‘. B & B
. Low flowering trees. deciduous., - ' Evergreea shrubs. Y B B,
— High-growming shrufs, deciduous, T Vines, J-year
—e. Medium-grownng shrubs. deciduocua, ‘w
e L grOmAng shrubs, Cecud -]
LomwTicaTon. — This exhibet 1hall be identificd by the signarure of the oulder, orf rpoBSOT, azd/or the proposed mortgagoc if the latwer w
incwn 81 the timme of application.
Dase. _ —  Segnature
Segnaure
FHA Form 2007
VA Farm 25132 .
i7d .
¢
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HANDOUT #24
Sample Materials Cstimate Form

Mr./Ms.:

Sheet 1 of 8

SubxTotal

Job:

Address: —_

TOUNDA ON ACCESSORILS:

Ea. Bags “ortor .lix sq. ft. x 7= x .007 = ta.

Ea. " Anchor Bolis w/nuts Ea.

Ea. Foundation Vents Model # Ea.

Roll " Termite Shield RI1.

Fa. Boxes Brick Ties ga. Bx.

LINTELS:

Ea. Angle Iron Ea.

Ea. Angle Iron E..

Ea. Angle Iron ta.

£a. Angle Iron 'ta. |
; |

FIREPLACE ACCESSORIES: | |

Ea. Damper " Stock # I Ea.

Ea. "X "ox " Steel Angles Stock # |Ea.

Ea. " ox " Azh Dump Stock # Ea.

Ea. "X " T-Irons Ea.

Fa. "ox " Clean out-door lIEa.

Ea. Fire Brick Ea.

7Ccs "X " Flue Liner | Pc. T

Ea. Thimble Ea.

i73

"iL-A
g
d




Sheet 2 of 9
Sub-Total

HANDQUT #24, p.2

Mr./Ms.:
Job:
Address e
- ———
FLOOR SYSTEM: 1is on type foundation
{ ) with ) without 2 x 6 treated mud-sills. T

Girders & 8ills to be 2 x .

with 2 x jois

ts @

) "x" or (

) solid type.

" og.c. Bridging to be (
Sub-flooring is . h
I
Framing to be | ) 3YP or ( } west Cogst 1
Lft. 2 x 6 Mud Si11 x __ . BF/LF = BF ™
Pes. 2 x ___ X Sills = Lft.
Pcs. 2 x ¥ " = Lft.
Pcs. 2 x X ! = Lft. ] 3
Total Ltt. x Bf/Lf Bf M
Pcs. 2 x X Givders = Lft.
Pcs. 2 X X " = Lft.
Pcs. 2 X X " = Lft.
Total Lft. x Bf/Lf Bf M
' ft. 2 x 4 Ledger Material x .67 Bf/Lf = BF M
Pes. 2 x X Joists = Lft.
Pcs. 2 X x " = Lft.
Pcs. 2 x  x____ " = Lft.
Pes. 2 x ____ X " = LTt -
Total _ Lft.x BF/LF Bf M
Lft. 1 x &4 Bridging x .333 Bf/Lf = Bf M
Lft. 2 x Solid Blocking x ___Bf/. = BT M
Pcs. _ " x 4'0" x 8'0" Plywood Sub-floor Pc.
Lft. 1 x Diagonal Sub-floor x Bf/Lf = 3f M ‘
Roils #15 Felt (Optional) RT.
174 ’



Mr./Ms.:
Job:
Address:
1 hid ]
WALL SYSTEM: | t
Lft. Ext., Lft. Ext. over=-Ht. Lft.
Int.
Lft. 2 x 4 Treated Pine Sole "lates .67 = BF M
(At garages and slab areas etc.)
Lft. 2 x 4 Sole, Top, 3nd Double Plates (FS) x .67 = - |iBF M
Lft. 2 x 4 Purlin Material (Optional) (FS) x .67 = BF M
Ea. 2 x 4 Lodye Pole Pine Studs Ea.
Ea. 2 ¥ 4 x 10'0" Studs (over-Ht.) (FS) x .67 = BF M
Lft. 2 x 'x 16'0" Special Width Studs-fFS) X = BF M
Lft. 2 x 4 Furr. Down Material (FS) x .67 = BF M
( " RS , R )
HEADERS: |
Pcs. 2-2 x X = Lft. x ___ BF/LF BF M |
Pcs. 2-2 x X = Lft. x ___ BF/LF BF M ﬁ
Pcs. 2-2 x X = Lft. x __ BF/LF |BF M i
Pcs. 2-2 x X = _Lft. X BF/LF P M :
Pes. %" x 4' x 8' C.D. Plywood (Flitch Plates for Hdrs.)(Cnr.B) | Pc |
Pcs. " x 4' x 8' Insulated Inmpregnated Sheathing Bd. Pc i
Pes. %" x 4 x 9' Insulated Impregnated Sheathing Bd. Pc
fa. Rolls #.5 Felt (Gpticnal) R1
Ea. Rclls 6' vatt Insulation (Cl¢) R1
Fa. Rolls 3%" Batt Insulation (Walls) R1
Ea. Rq}]s 2%" Batt Insulation (Floor) | RT
 Pecs. " x 4' x 8 siding design ~ Pc
Pcs. x &' x §* __ siding ____ design Pc
Lft. 1 x siding design x BF/LF BE M
Bdls. "X " siding BC
Legend: T P. = Treated Pine P.S. = Pine Studs ;
F.S. = Fir, Spruce Y.P. = Yellow Pine -
C.B.D.F. = C % Btr. Douglas Fir - C.S. = Const./Std.
R.C.H. =,R9dwood<Construction ~-art S4S Ut. = Utility

Sheet 3 of i
Sub-Total

——

HANDOUT #24, p.3

172




<

Sub-Total

Sheet 4 of 9

HANDOUT #24. r.4

Mr./Ms.:
Job:-
Aadress:
ROQF SYSTEM:
1ft.. 2 x 4 Deadwood & Gar. Or. .£7 Bf/Lf Bf M
Lft, 2 x 6 Deadwood & Gar. Or. 1 Bf/Lf Bf M
Pcs, 2 x 4 x 12'0" Wind Bracing (wails, qables, etc.) Lf Bf M
CEILING JOISTS: -
Pcs. 2 x x L = Lft. X Bf/Lf = Bf M
Pcs. 2 x X = Lft. x __ Bf/Lf = Bf M
Pcs. 2 x X = Lft X Bf/Lf = Bf M
RAFTERS:
Pcs. 2 x X = Lft. X Bf/Lf = 8f M
Pcs. 2 x N = Lft. . X fo/Lf = =M
Lft. 1 x 6 Ridge & Wind Beam x _.5 Bf/Lf = Bf M
Lft. 2 x 4 Riobon & Fascia Back-Up (FS) x .67 Bf/Lf = Bf M
LfFt. 2 x 4 Outlookers & Blocking (FS) x .67 Bf/LF = NBf M
‘Ea. Trusses _____Bot. Chord, _____ Pitch, w/____ 0O.H. l Ea.
Ea. Trusses Bot. Chord, Pitch, w/ 0.H. Ea
£.. Gables ___ Bot. Chord, ____ Pitch, w/__ 0.9 Fa
Set 4ﬂ_.Pitch valley trusses (for span) Set
Lft. 1 x 4 Truss Ties ' x_.333 Bf/Lf Bf ¥
Pes. " x 4' x8' ___ Plywood [200f Sheathing & Pc
Attic if applicable)
Rolis #15 Felt | R1
Sgs. # Asphalt Shingies Sg
Lft. Metal Vent-0-Ridge . Lf
"Ea. Connectors ® Ea
Ea. End Caps Ea
Metal Roof Vents Ea
Ea

3ase Pitch Triangle Wood Louver
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Sheet Y ot 9

Sub-Total —_—

HANDOQU i

Mr./Ms.:

Job:

Address.

224, p 5

WINDOWS & E..,"EK 0P DCPORS (w/Precut Int. Trim) ( Yes, No)

Mfg'd by , insulated glass ’

screens included , storm windows .

jamb extensions

Ea — X S>tyle L.K. @ s DW. o

Ea. X @ + Ea

Ea. X @ Ea

Ea. X . @ Ea

Ea. X _ e + Ea

Ea. 30 X 687x 1 374" ____ hand, prehung door unit style
w/sill, __ finish, core mat'l. Ea

Ea. éB;x éﬁ;x 1 3/4" _____ hand, prehung door unit style
w/sill, _ finish, core mat'] Ea

Ea. __ x §8Ax 1 3/4" hand,prehung door unit style

finish, core mat'l (rno sill)

Ea

-
Ea. 6° x 6° x 1 3/4" Double Prehung Door Unit

style finish core mat']

Ea

Ea. 3° x 5° x " Screen Door |Ea
S g " -
Ea. 27 x 6 x Screen Joui Ea
Ea. X Garage Coor Jambs Ea
Ea. / X 68 Patio Door., Screen and Hardware ta
fa. / X 68 Patio Door., Screzn and Hardware Ea
8 . P
Ea. / x 6° Patio Door Frame Fa
Ea. / X 68 Patio Door Frame Ea

S.W. = Storm Window

15,




Sheet 6 of 9
Sub-Total

-

HANDOUT #24, p.6

Mr, /Mg -

-

Vi

Address:

R

N ———
EXTERICR TRIM:

Lft. 1 x 12 (Ax Handle Return) Lf
Lft? " Bed Mould (@ eaves) WP74 Lf
Lft. 1 x Fascia Bd. . Lf
Lft. 1 x Frieze Bd. B Lf
Lft. 1 x Shingle & Rake Mould . bR
Lft. 1 x 5 Soffit above wiws. @ B.V. & Btm Bm Trim Lf
Pcs. x 4' x 8 - Plywood (Soffit & Decor Mat'l) Pc
Lft. " Maywood "c'" Mould (Decor Trim) - Lf
Lft. 2" Brick Mould (@special wdws & decor) Lf
Lft. Fake Si11 (@ Decor) Lf
Lft. X Gable Mould Lf
SIDING ACCESSORIES
Pcs. X outside corners Pc
Pcs. X inside corners Il Pe
Pcs. 1 x Batts R ‘ . | Pc
Ea. Metal Corners ta
Lft. X Plant-ons over siding f
Lft. 1 x Dentil Mould Lf
‘Lft. 1 1/16" x 1 3/4" Wood Drip Cap #8926 Lf
Pcs. 3" x 8'0" Metal Screen Vents Pz
Pcs. B " Metal Screen Vents Pc
Pr. " ox " Shutters Pr
Pr. "X __" Shutters iter
Ea. "X " Cupola ’ HEc
HEa

Ea. Sc-olled Wood Brackets

go]

w)
m
[+1]

Wood Deck (Treated at'l) (See opp.

- 78 ' 1 <

g
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‘Sub-Total

HANDOUT #24, p.7

Mr./Ms.:
Job:
Address: : — N
- _INTERIOR TRIM:
Lft. - — Base _ : Stocix #. Ea
Lft. 1/2 " x _ 3/4 " Shoe ~_Stock #WP 126 Ea
Lft. " Mullion . Lf
Lft. " Casing Type Stock # ) Lf
Lft. " Apron ' | Stotk # Lf
_, Lft. " Window Stop - __ Stock # ' Lf
. Lft. " Stool | , Lf
Lft. " Chair Rail Mould . _Stock # Lf
Lft. " Bed or Crown Mould ' Stock # _ Lf
Pcs. ".x 4' x 8' Paneling Stock # Pc
Lft. 12" Shelving Grade Bd. (cleat1ng  Stock # 3 KPP LT
H'ICIUU’:‘U) .
Lft. 1 3/8" Closet Rod Dowel - Lf -
" Interior:Door Units: Stype & Finish '
" Jambs { - ) FJ or ( } Clear, ~ Type Csg.
Ea. -/ X 6°x1 3/8" Ea. RH,  Ea. LH ||Ea
Ea. [ x-6° x 1-3/8" ' Ea. RH, Ea. LH |Ea R
Ea. / x 6> x\ 3;8" Ea. RH, Ea. LH [Ea .
Ea. /______x6 x13m" _Ea. RH, Ea. LH J{Ea - !
. _ N ' :
;_— - . Ea. / _ X 6? x 1 3/8" B1 F°1d’gz1ng:l?gaé S]1d1nq S%Ea_*
Ea. _ “/ x 6° x 1 3/8" Bi- F°]d’Db ?gH1gge. Sliding . Ea
Ea. A x 6° x 1 3/8" Bi-Fold, Db]ngﬂqnge. Sliding Ea
Ea. .~/ X Gq.Cased Opening ( ) F.3. { ) Clear Ea
Ea. / X 68~Cased Opening ( ) F.Jd. ( ) Clear  ||Ea
Rolls #15 Felt . . o - : R1
Ea. Sets Weatherstripping S ” L Ea
Pes. T "'x 4 x 8 . 'Plywood underlayment - lPe
Pcs. ".x 4" x 12' Drywall CL6.; Walls
;'Sd;th. , Finish Flooring (Fir. Area ~x 1.3) Sf

" 189
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Sheet 8 of 9
Sub-Total

“HANDOUT #24, p.8

. Mr./Ms.:
Job:
Address: |
STAIR PARTS: . - .
Lft. " x . ." Scotia Mould - Lf
LFE) x _ Skirtboard . Lf
Pcs. vy . _____Treads -l Pc
Pes. 1.x _ "0~ Risers - - |l Pc
~a. % Balusters - " Stock #__ |t Ea
Fa. o __ Balusters Stock # Ea
Ea. X ' “Balusters Stock # Ea
Ea. ___ Rossettes - :  Stock # Ea
Ea. X " -Newels ' * [ Stock # |} Ea
Lft. Yandrail & Hardware. ' : Lf
Ea. 2 x . Stringer Material - . ’ KEa
Ea. 2 X X Pine Treads (Basement) Ea
Ea. 2 x 4 x 16'0" Handrail (Basement) . _ Ea
 Ea. hand volute : - Stock # |l Ea
. =
Ea. ___ " X _" Disappearing Stairway, Stock # Ea

rrrer

v . B
i

-~

Ea. Prefabricated Stairways+—{See_Attached Sheet for Details) || Ea

N

T.Vpe Treads, ' Type Risers

" Rise, " Run, ___ Width

m
{Out to out of stringers) Allow %" fitting space inside
finished openirig. ' ’ '

[N
L]
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" Sheet 9 of 9
Sub-Total

HANDOUT #24, p.9

Mr.st.:

Job:

Address:

SUMMARY :

Finish Hardware Allowance

Rough Hardware Allowance

Total Allowance

Kitchen Cabinets & Tops, Allowance

)

] N
SUMMARY : : T
Sht. 1 - Foundation :
Sht. 2 Fioor System
Sht. 3 Wall System
 Sht. 4 Roof System
sht. § Windows & Exterior Doors
Sht. 6 Exterior Trim
Sht. 7 Interior Trim
Sht. 8 Stair Parts _
Sht. 9 Hardware & Cabinets

% contingency

Sale Price Plus Tax . .$

{effective 30 days)




te

}Item

HANDOUT #25

. CUMULATIVE JOB COST

RECORD SHEET

Labor - Maﬁeri'a1 )

Fees

Equip. Rental

1y
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o 193 o | (. Other insurance requirenents

ANALYSIS

LURRICULUN: a1 SUBJECT AREA: GETTING ReRD
Tasks (Mo, 25 ) LISTRESPOBILITIES FOR SBONRTING * 10 BE6N

. COMPETENCY;: UNDERSTAND THE LEGALITIES AND TECHNICALITIES OF SUBCONTRACTING WORK

C&ITERION USES PERSONAL CONTACTS TO FIND GOOD SUBCONTRACTORS
EASURE:  UNDERSTANDS FINANCIAL RESPONSIBILITIES TO SUBCONTRACTORS
, UNDERSTANDS LEGAL RESPONSIBILITIES TO SUBCONTRACTORS

CSuuProcess L KvouLEDGE /TEORY VaLue/Arrivune Conceprs

[, Using personal contacts to find | I, Types of personal contacts I, Using all possible resources -
subcontractors A, Friends , to find good, responsible
| | - B, Materials suppliers "I subtontractors

C. JYellow pages (locg) estab -
ishment)
D. (Other subcontractors

11, Negotiate contracts with | 11, Financial responsibilities
subcontractors S A. Agreement on cost of job
: | ¢ B, Agreement on terms of pay-
“ment for job
1. Labor -
_ 2. Materials .
e - 3, Equipment use
| (. Agreement on date(s) of
payment
D, Obtain Tien waiver upon pay-
ment

[1I. Llegal considerations - (UL Legal con51derat10ns y
o : A. YWorkman's compensation lnSU\
ance o
1, Held by subcontractor (or) |
2, Heldbyyou - 194
B Bui]ders‘prisk policy o
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REFERENCES' (see Biﬁjiography for complete in%ormation)

Building Your Own Home

From'thé Ground Up.
See previous description.

Building for Self-Sufficiency includes an exce11ent_chaptér entitled: "Tools

L | o ;ﬁzgii




CONSTRUCTION
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A

CONSTRUCTION

o -~ -t -

The intent of the construction® segments (3) is: to prov1de gu1de11nes to
assist the instructor in providing information about energy saving chices
during the construction process. The segments will follow in a chronological
order simulating the actual construction of a house. The content of class
discussions will reflect the tvpes of prob]ems -usually encountered and should
help generate solutions. The topic outline is intended as a guide to :
sequence. Ideas and questions introduced in each section dlong with the
referenced texts, local 1nformat1on and class needs should provide the basis
for these three sessions. - Renovation techanues should be presented a1ong
with new construction top1cs. e

o

A. Foundations/Beginning

Footings | ' S

This is the first actual construction step. Remember to emphas1ze that
accuracy is essential on layout of batterboards and l1ine is critical. Dig-
ging the foundations will probably need to be subcontracted. Weather condi-
tions are.not predictable but proner conditions are necessary for concrete to
set-up and cure.

Foundation Walls

Various types of materials to be used for foundation walls should be
discussed (concrete, brick and block, stone, wood, etc.). Points such as
waterproofing, foundatiorn drains, foundation vents, reinforcing, types of
insulation, and vapor barriers should b= discussed.

In terms of energy, consider insulation methods which are applicabie
with each type of foundation system to enable the builder to achieve minimum
R-19 over crawl space or outside air and + R-10 over earth in case of slab’
Discuss the potential for thermal mass storage in slab construction and the
s1te conditions which will work with slab construction.

« Insect Control

Many loan institutions will require termite poison (as will most insur-
ance companies). The two basic types of termite protection should be dis-
cussed: soil poisoning and termite shields. Soil poisoning should be done
by an expert who knows how to handle the chemicals. A termite shield keeps
the insects from crawling up the foundation *and into woodwork. It also acts
as ‘a vapor barrier to keep the sill plate from getting wet and rotting.."

B. Drying In

. This section deals with the skin and bones of the house (the framing
of exterior walls and roof). Hammering and nailing is the part of the con-
struction that the student will most Tikely choose to do. o

Construction of floors will be partially dependent on the type of
finish flooring to be used. Floor joint span data should be referred to.
Al1l wood ir contact with masonry should be pressure treated. Sills should
" O nchored to foundation walls. . -

| 189 197
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Various construct1on tethn1ques for walls are important to discuss.
They w111 affect stab111ty and ease of construction.

Various 1nsu1at1on systems for floor, wall and roof construct1on shouid
be discussed. The approach a student takes to insulating the house could
well determine the spacing and “thickness ofithe construction. .Special con-
sideration should be given to insulatioi of corners and headers. These
spaces are often left out. o
' Roofs and ceiling joists should be sized with rafter span, data tables
“in North Carolina Code or elsewhere, the type of roof.desired and presence

(or absence) of an attic storage space. Trusses should be discussed.

Determinations for window and door placement will affect the framing,
and these should be considered. It wouid be well to re-emphasize south
glass orientation at this point. Discussion of headers for tong spaces,"
1nc1uding flitch plates will he1p -to get the giass in the correct p\ace

Sheathlng must be applied to the framing before an exterior wall cover-
ing is applied. The class may discuss single wall coverina (sheathing with
a "finish on one side"so that no other exterior finish is needed). Stress,
however,. ti;at the "double skinned" house will be more weatherproof and cost
slightly more. Various types of insulating sheathing can now be purchased
and will increase the R-value of the walls. Particularly in areas where
builders are resistant to 2 x 6 wall framing, students can consider insula-
tion sheathing as a way to get their walls up to proper insulation 1eve15.

" Careful note shou1d be taken of manufacturers' recommendations for
dea11ng with vapor barriers when using insulating sheathing. The foam boards
are generally vapor barriers, creating a potential source of condensation

. within the wall.- A stapled polyethane vapor barrier or foil backed sheetrock
can preclude moisture from getting into the walls. Some manufacturers recom-
mend an air space be left between the top plate and the sheathing. -

Roof1ng materials shou1d be discussed with such factors as cost, ease
of instal]ation, Tongevity under consideration.

Consider steps to minimize infiltration during dry-in, such as caulk-

ing under p11tes, preinsulating corners,. and headers as frame goes together.
. g

Emphas1ze roof and attic space ventilation as an important energy
consideration. The best non-mechanical venting is by continuous soffit and
ridge venting. Gable vents can be substituted for ridge vents but they are
not as-effective. Turbine vents are also an effective attic space ventila-
tion system. Discuss thermostatically controlled fans.

: E.yphasize also the requirement for venting all rafter Spaces'between
the top of the insu]at1on and the Unders1de of the sheath1ng *

kg

Discuss various choices for window types. Wood W1ndows wh11e gener-
- ally thought- to be aesthetically preferable and more energy eff1c1ent than
aluminum, are also-much more expensive. Consider "therma] break" aluminum

190

lQ,‘ | _ . -15355




windows as a compromise. Special care should Be taken in instaliation to
caulk, weather strip, and insulate around windows to stnp infiltration.

. Exteriof door choices are solid core wood and anetal insulated. he
metal doors often are available with special magnetic weather stripping and
coup1°d w1th the internal insuiation make an excellent energy saver.

S]1d1ng glass doors usad properly to admit south light into the house
" represent the least expensive way to gain large’sections of glass and venti-
lation for the house. They are available in aluminum, "thermal break"
- alum’num, ard wood and have the same pluses and m1nuses as metal and alumi-
-~num Windows.

C. Installing Environmental Systems : ‘. 3

-

Almost all the systems in this section may require some sort of inspec-

tion (unless your county is.without bu11d1ng codes). Attention must be
given to fitting the right type and size of system fo the individual house.
Study eXisting installations and note energy conserving applications and

- appliances. Consider the factors of how systems will be routed through the
house in relation to each other. In practice, the heating and air condition-
ing contractor generally wi?l sizé the duct system and furnace for the
house. - If the student has done a careful heat loss calculation it should
be ‘made available as contractors generally use a form similar to the short
one included in the course. Duct design should be based on "1/10.static
pressure” to hold down duct noise in the system. Al1 dutts in unheated
space should be insulated. Joints in ductwork should be taped. Again,
discuss the value of placing return air griltehigh in the house to enable -
the system to recirculate warm air into the house. Make certain heating
systems are slightly under instead of oversized. Over51z1ng a furnace will
result in cyc]1ng--cutt1ng on apd off in rapid success1on, mak1ng operation,
. more expensive.

!

~
The electr1ca1 wiring of the house is a relatively complicated task
"and probably should be subcontracted to a licensed electrical contractor,
< However, the code will allow owner-builders' to do their own wiring and refer-
ence books will be helpfulgps basic texts for wiring. Service for the “
" house must be cofisidered ed¥ly in terms of required capacity of the system
and whether it will connect to the house overhead or underground. Both
approaches will probabliy involve lpss of trees: care in negotiating rights
. ¢ of 'way is advisable. ‘House wiring is generally broken down into two parts:
- rough wiring which is -done prior to insulation, or installing interior sur-
faces and finish wiring wh1ch 1nvo1ves installing lighting f1xtures, outlets,
etc. .

’d

In terms of energy, discuss careful insulation around and in back of
electrical outlet boxes on outside walls. Aluminum wiring should be dis-
cussed. Most codes 'do not allow it,and it should be discouraged as a fire
hazard. The cost of wiring can be minimized by careful location of the
panel box in conjunction with the meter, and the large electrical appliances
"such as stove, dryer, furnace, etc. By keeping thé&seé items close together%
the 1nd1v1dua1 can lower cost of electrical mater1als

[ 2 -

191 T

199“ . | | X i

B.



"

L

-
-

PIumb1ng is another area hhere expertise is requ1red Location of -
water main {or well) and sewer (or septic tank) should be a part of the
early planniag of the house. Local utilities or health 'departmpent should
be consuited early for their requirements. - Discuss the h ghlights of the
encrgy ideas presented. earlier, -including the following "item. Backing up
toilet and kitchen areas will save money in“plumbing. Also consider the loca-
tion of the hot water heater relative to the tub and lavatories. The- hot.
water lines between. the heater and the taps should be insulated. Hot water
heater timers and.insulation blankets are defindtely worthwhile and should
e re-emphasized. Also "demand" hot water heaters shou]d be mentioned again.

Solar water heating systems shiould be discussed at this point and, if
possible, the class should observe systems in operation. Such systems, will
lower costs in the 1ong run and make the individual home oaner a little more
se]f—sufficient : : '

Students may have their own ideas about the type of systems with which
they intend to power or heat their homes. Encourage them to discuss
details of actual iﬁsta]]ation of theSe systems.

5

7

1

Insu]ataoﬁ“1s an extremely important factor in the comfort of an indi-
vidual's home. Students can install it themselves (except foam systems),
but stress the need to dress properly and wear a mask. Insulation, par-
ticularly fiberglass, can be extremely irritating to the lungs and skin.
Make sure the student is aware of all the locations insulation Should be *
installed to make the_house free from energy leaks (walls, floors, ceilings,
around doors and W1ndows, basements»spaces? . Various' types of insulation
should be individually-discussed in terms of their thermal efficiency cost,
ease. of 1nsta11at1on, and fire potential. It would be instructive to have
16cal material prices available and-convert them into a cost per “R" factor.
similar tc the wall system analysis in Your Next Home. Students should be
zacouraged to ask opinions from former cTients, or the local insulation ~
inspector before sign1ng a contract W1th an insulation -contractor.

- Onge. aga1n, emphasize the need to ‘control infiltration into the house
and the faterials available to do this. The individual should check with
the local electric utx]ity to determ1ne their requirements for “energy

- efficient" electric rates. Some of these requirements may not recognize

solar passive design in that they may Timit the amount of glass area and
‘not recognize the potential solar gain. Problems of this sort should be
dea]t with before beginning construct1on ‘

Finish Work - . ”

- *

For this section it is wise for the student to refer to a good book
on cabinetry and woodworking. Most finish work requires a number of tools,
sone skill and a 1ot of work. Careful planning and scheduling may he]p
students avoid doing finish work long after they’ move in. .

°

t

If the student is hav1ng someone hang sheetrock walls, 1t is important
to find out to what extent the subcontractar will finish the walls (spackling, -
sanding, priming, painting, etc. ). Any type of subcontractor for walls,

electrical, plumbing, etc. should specify the type and amount of work and

q,.

- materials that are-included in the price an individual will pay. If the

subcontractor does not do this, then it shou]d be requested.

A\)
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Finish work normally includes floors, walls, ceilings, painting trim
work, and such hardware items as door knobs, drawer and cabinet pulls. In
doing finish trim arcund doors and windows remember to fill cracks with
insulation before covering. This will do a lot to stow down infiltration
heat 1oss. Remember to install caulking around the outside of the trim and
to weatherstrip. Good permanent weatherstripping seals made of nmetal and/or
rubber primarily will do a lot to stop infiltration and will be rmuch easier
to install them while building rather than to try to retrofit.

From each subcontractor who does work that must be inspected, the
builder should receive a certificate of inspection. It is important to stay .
up to date on inspections, and if the student has done the proper preliminary
work, this should be no-problem.

» Generally, the final inspection the student must arrafge for is a cer-
tificate of occupancy. This will give the individual a Tegal right to
actually live in the house. It generally is not necessary to have everything
finished if the house is to be occupied by the builder. A lot of the trim
work is not necessary to dwell in a house. It is essential, though, that
the house be safe: no loose wiring, nothing hanging that could fall, no

- ..holes in the floor, etc. Before making final payment to any subcontractor

it is traditional to make a thorough inspection of their work and should -
things remain undone compile a "punch list" of items to be completed. In

‘ deating with subcontractors the student is advised to always withhold from
payment enough money to hire another contractor to complete the work not
completed should the original contractor default.

144
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e IR protect against summer Sun

| S

LRI OMERBILIES - SUBJECT AREA: CONSTRUCTION
Tas: (No, 26 ) LIST PLACEHENT AND SIZE OF OGRS, WINDOAS AND SKYLIGHTS |

CowpeTency: RECOGNIZE‘NEED T0 DETERMINE SIZE, PLACEMENT AND TYPE OF DOCRS, WINDOWS AND

SKYLIGHTS BEFORE FRAMING HOUSE

CBITERION DETERMINES ROUGH FRANING FOR DOORS, WINDOWS AND SKYLIGHTS

EASURE:  DETERMINES BEST PLACEVENT OF WINDOHS AND DOORS FOR SOLAR GAIN (PASSIVE SOLAR HEATING)
- AND VENTILATION ‘
 DETERMINES BEST PLACEMENT AND HEANS FOR INSTALLING. SKYLIGHTS
NT

Siu/Process Knowedee/Theory | Vauwe/ArTrnuoe Concepts

I Doors 1 1L Considerations for doors - | 1. Understand where doors
1 : A, Placement for optimum traffic should go
. flow -
B, Making your own doors
C, Size of doors (interior and
exterior)

1 Nindows y 1L Window cons1derat1ons I Understand usefulness of

' (refer to charts for sumer dows appropriate for dif-
wind direction) ferent uses “
B, ‘Placement for optimn solar
gain in winter o
C. Window shades or overhang to

| D. Drapes or insilating panels
. o} 0 to prevent righttime or
.;/’ | - winter heat Tosses \
S ‘ ‘B Recycling windows
v L F. Tupes of glass | ‘ ;
- - 1, Single glazed | . . ,
2, Thermopane (double | |

'.‘202 ; N C glazed) _ - 203 |

. 3, Triple glazed

A, Placenent for ventilation windows and types of win 1“4f



~ Durcive oF InsteucrionaL Content (ConTinued)

OKILL/PRocESS

KNOWLEDGE/THEORY

Vaue/hrmirune Concepts

L Skylights

e
0
4]

[1I, Considerations for skylights
A, Material
1. Glass |
a) Single glazed
b) Thermopane
2. Plexiglass
a) (Opaque
_ 'b) Transparent
B, Use
1. Lighting
2, Heating
3. View
C. Installing
1." Make your own
2. Prefabricated
D. Sealing
E.. Insulating

[, Know the usefulness of a
skylight and advantages
and disadvantages of hav-
ing them

IR



 CURRICULUM: -

- CoMPETENCY:!

£67T

R _

CﬁITERION
EASURE !

Tk (o,

OHNER- BUILDERS

ALYSS

7 ) LIST TYPES AND AMOUNTS OF INSULATING MATERIALS NEEDED FOR DNELLING

RECOBNTZES DIFFERENT TYPES OF INSULATION

 UNDERSTANDS BEST LOCATION FOR DIFFFRENT TYPES OF INSULATION
KNOWS AMOUNT OF INSULATION RECOMMENDED FOR LOCATION

 ACKNONLEDGES SAFETY PRACTICES WHEN INSTALLING INSULATION
RECOGNIZES USE OF VAPOR BARRIER

NT.

SUBJECT AReA: CONTRUCTION

ABILITY TO EFFECTIVELY USE INSULATION TO ITS BEST ADVANTAGE IN THE SURROUNDING ENVIRONMENT

- SKk1LL/ProcESS v

KNOWLEDGE/ THEORY

VaLue/ArriTune ConcepTs

"1, Types of insulation

1,

L

- Where to insulate

 How much insulation’

Other conslderatwons .

11,

A
B |
' 0. Ceiling
)
E
F

: U“g:,DUCtS
1.

1 A Area to be covered
- B, Thickness of insulation. -

IV,

Insulation characteristics
A Batts (fiberglass)
B, Blankets (Fiberglass) -
C. Loose

1. Cellulose

2. Fiberglass

3; Mineral wool
D. Rigid board
£, Foaned in place (uree-

- formaldehyde)

Places to insulate

. Walls
. Floor

. 'CrawISpace
. Pipes
Quantity

(R-value)”

Other needs -
A. Vapor barrier -

B Safety wh11e 1nsta111ng' .

I. Learn the best types of
insulation for house needs

11 Know what sites should be

insulated for maximum
effectiveness

| ‘22[}}i



ANALYSIS

'VCURRICULUM' OMER-BUIL0ERS

SUBJECT AREA: colTRICTION
Tisk: (o, 28 ) TISTAL VTSRO A CAULKING - o

 Comerency: USE CAULKING .AND‘ NEATHERSTRIl‘PPING T0 WAKE HOUSE MORE ENERGY EFFICIENT

~ KNOHS WHERE TO WEATHERSTRIP
RECOGNIZES TYPES OF. WEATHERSTRIPPING
KNOWS WHERE TO CAULK AND PROPER PROCEDURE
RECOGNIZES TYPES OF CAULKING

| CﬁITERION
MeasRe:

L SawPocess oweoee/Tweory | VaLug/ArTiTue Conceers

[ Know where to install different | 1. Bhere to weatherstrip and types 1. Recognizing where to seal
~ types of weatherstripping A Windows . properly to keep down
- 1, Rolled viny! enerqy Teaks caused by air
2. Thin spring metal infiltration
3. Foam-rubber with adhesive
backing
8. Doors
1, Adhesive backed foam
2. Foam rubber with wood
backing
3. Rolled vinyl with alumi-
~num channel
-4, Spring metal
5, Sill seals
a) Door shoes
b) Sweeps .
¢) Vinyl bulb threshold |
~d)Interlocking metal -
channels '
e) Interlocklng thresho]d |

. B61

1, foon different types of calk |11, Spaces to caulk o0

and where o use it A, %Mmmmﬁmmmmd v
| S - siding. |
R L ~ B Between door molding and
CERIC e " siding

A | 4 . Py
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QurLine or InstructonaL Content (ConTinuep)

!

ki Process (howLepee/Theory - |~ VaLue/Arrimune Conceprs

11, (Cont'inded)

(. At joints between window
frames and siding

0. At foundation si11

E. At outside water faucets

F. Where masonry and siding
meet

- b, Between subfloor and bottom

plate |

[, Types of caulking compounds with
characteristics
A 01 or resin base |
1. Readily available ;
o | 2. Will bond most surfaces
/ | -3, Not very durable
| | 4 Lowest cost
B. Latex, butyl or polyviny]
based .

66T - *° |

1. Readily available
2 Bonds to most surfaces
3, More durable but more
expensive
(. Elastomeric
1o Most durable ~
. Most expensive B r‘)h




REFERENCES (see Bibliography for complete 1ist)-

Building Your-Own Home is an excellent no-frills book which deals, step-by-

"~ step, with house construction. It cam be used in conjunction with -

course information on energy to put +ogether a logical approach to
construction.
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ThTS is the sumiation of all material covered prev10us]y a good time

" .to review problem areas, make sure students are familiar with the technical

Jargdn. they need to know. Review calculations and any other areas that\may
- be problems. Emphasize conservation.of materials where possible and th

use -of energy-saving construction techn1ques and systems. The slide presen-
tat1on may be*reviewed. .

By .this time 'the students shou]d thave a grasp of some bas1c concepts
of house-bu11d1ng- . : - \
- What is needed/des1red in a house , - S \
- What materials will achieve the desired effect ' \
A feel for the portion of work that must be subcontracted out and
the work-that the sti:dent can do
- The financial. and legal- résponsibilities of bu11d1ng
- A good.undérstanding -0f .energy concepts and systems that can- be
Je,.app11ed to owner-built energy efficient homas '
- An .ability to understand calculations concerning sizes of environ-
mental systems needed and costs of materials and labor
- Understanding of the skills and toois 1nvo]ved if the student 1ntends
- _.to do a 1ot of the work.
- How to: -develop a bookkeep1ng system

+

.and most 1mportant1y

-To understand the magn1tude of the proaect and be ab]e to cope with
prob]ems that occur. -\ - " o

Bas1c att1tudes that are 1mportant to deve]op from this course are
concepts such as doing one's.own work whenever possible and putt1ng the best.
_possible quality into the work that is done. The individual is learning how
" to organize structural- spaces into a responsive dwe1]1ng that meets the -
needs of the builder and is also a dwe111ng that 1s soc1a11y, ecologically,
and structural]y satisfying. ’

’ [
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