
SAN/1230-2 

A TRAINING PROGRAM FOR 
ENERGY CONSERVATION IN 

NEW BUILDING CONSTRUCTION 

VOLUME I 

ENERGY CONSERVATION TECHNOLOGY 

MANAGEMENT AND ENERGY CONSERVATION 

DECEMBER 1977 

MAS!ffl 
ENERGY CONSERVATION TECHNOLOGY 

SERIES 000 

Prepared For The 

U.S. DEPARTMENT OF ENERGY 

Washington, D.C. 

UNDER CONTRACT No. E[04-3] 1230 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



NOTICE 

This report was prepared as an account of work sponsored by the. llnited States 
Government. Neither the United States nor the United States Department of Energy, nor 
any of their employees, _nor any of their contractors, subcontractors, or their employees, 
makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness or usefulness of any information, apparatus, product or process 
disclosed, or represents that its use would not infringe privately owned rights. 

This report has been reproduced directly from the best available copy. 

Available from the National Technical Information Service, U.S. Department of 
Commerce, Springheld, Virginia 22161. 

Price: Paper Copy $6.00 
Microfiche $3 .UU 



SAN/1230-2 
Distribution Category UC-95d 

A TRAINING PROGRAM FOR / 
ENERGY CONSERVATION IN NEW-

BUILDING CONSTRUCTION·-::; 

-VOLUME I"' 

ENERGY CONSERVATION TECHNOLOGY: 

r---NOTICE--~ 
~ This report was pre ared 

<i:pomor1d b th . p as an account of work 
.United Stat~s :o~"~:J Sta~es Covemment. Neither the 
Energy, nor any of theirU~~e~o States Department of 
contractors, subcontractors o~ i{e~s, nor any of their 
any warranty . ex res:s or . , . eu employees, makes 
r bT • p implied, or assumes any legal 
L\ a lly or responsibility for the accurac 

or lU.efulness or any mtn , 'f· completeness 

?roccss disclosed, or rep;:~1~"tli?ip:~u;; product ur 
infringe privately owned rights. would not 

MANAGEMENT AND ENERGY CONSERVATION 

@ENERGY CONSERVATION TECHNOLOGY SERIES. 000. 

DEVELOPED BY 

BUILDING OFFICIALS & CODE. ADMINISTRATORS INTERNATIONAL, INC.IUT!Jt 
INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS • · . 

SOUTHERN BUILDI.NG CODE CONGRESS INTERNATIONAL, INC. " -- ..... 
. NATIONAL ACADEMY OF CODE ADMINISTRATION - . 

·.FOR. 

HATIONAL CONFERENCE OF STATES ON BUILDING CODES AND. STANDARDS, INC. 

DECEMBER 1977 

PREPARED FOR THE 

DEPARTMENT OF ENERGY 

WORK PERFORMED UNDER CONTRACT No. E(04-3h230 cY 
DISTRIBUTIG!<l Of' 018 DOCUMENT IS UNUMITED 



OCT COURSES 

The preparation of the training program and instructional materials 

for the Energy Conservation '!echnology (ECT) oourses was made ?'.>!?Sible 

by the professional oontributions of the followinJ ~rsons and 

organizations: 

Stephen N. D:l.vis 

William N. Dripps 

Enviro-Management & Research, Inc. 

Melvyn Green, P.E. 

Midwest Environmental Research Corp::>ration 

The M:Jdel Colle Gr:uup ·. 

Building Officials and Code Administrators 
International, Inc. 

International Conference of Building Officials 

Southern Building Code Congress International, Inc. 

National Academy of Code Administration 

ii 



ABSTRACT 

Under the sponsorship of the United States Department of Energy, a M::xlel 
Code for Energy Conservation in New Building Construction has been 
developed by those national organizations primarily concerned with the 
developnent and promulgation of rrodel OJdes. The technical provisions. 
are based on ASHRAE Standard 90-75 and are intended for use by.state and 
local officials. 

The subject of regulation of new building construction to assure energy 
conservation is recognized as one in which code officials have not had 
previous exposure. It was also determined that application of the. nodel 
code \'K>uld bi made at varying levels by officials with 'both a specific . 
requirement for knowledge and a differing degree of prior training in 
the state-<>f-the-art. 

The above described national organizations consisting of National 
Conference of States on Building Codes and Standards, Inc. (NCSBCS), 
Building Officials and Code Administrators International, Inc. (BOCA), 
International Conference of Building Officials (ICBO), 8outhern Building 
Code Congress International, Inc. ( SBCC) , and the National Academy of 
Code Administration (NACA), developed a training program and 
instructional materials for code officials to assist them in the 
implementation and enforcement of energy efficient standards and codes. 
The training programs prepared are: · 

VOLUME I Energy Conservation-Technology - Management and Energy 
Conservation (ECT Series 000); 

VOLUME II Energy Conservation Technology for the Building Inspector 
· ( ECT Series 100) ; 

VOLUME III Energy Conservation Technology for Plan Examiners and COde 
Administrators ( ECT Series 200) ; 

VOLUME IV Energy Conset'Vation Technology - Advanced Course for Plan 
Examiners (ECT Series 300). 

Key words: Administrative procedures; ASHRAE 90-75; Educational 
material - codes; Buildings; Building Codes; Energy conservation; Model 
codes; Training programs - ene:c:gy conservation. 



PREFACE 

Under the sponsorship of the United States Department of Energy (DOE) 
the National Conference of States on Building Codes and Standards, Inc. 
(NCSBCS), in conjunction with the three model code groups, Building 
Officials and Code Administrators International, Inc. (BOCA), 
International Conference of Building Officials (ICBO), Southern Building 
Code Congress International, Inc. (SBCC), developed a Model Code for 
Energy Conservation in New Building Construction. The technical 
prov1s1ons of this document are based on ASHRAE 90-75 and it is intended 
for use by state and local building officials in the implementation of a 
statewide energy conservation program. 

In addition, the NCSBCS, the M:Xiel Code Groups, and the National Academy 
of Code Administration (NACA) have developed instructional materials and 
a training program for state and local building code officials which 
will assist them in the implementation and enforcement of energy 
efficient standards and codes. The instructional materials were edited 
by Glendon R. Mayo, P. E. Briefly, the training program consists of the 
following Energy Conservation Technology (ECT) courses: 

Intended ECT Series 
Audience Number volume Title 

Code Policy 000 I ENERGY CONSERVATION TECHNOLOGY -
Administrators MANAGEMENT AND ENERGY CONSER-

VATION 

Building 100 II ENERGY CONSERVATION TECHNOLOGY FOR 
Inspectors THE BUILDING INSPEC'roR 

100 Introduction to Energy 
Conservation 

101 Energy Fundamentals 
102 Model Energy Code 
103 Model Energy o:>ae Application . 

Plan Examiners 200 III ENERGY CONSERVATION TECHNOLOGY FOR 
and Code PLAN EXAMilJERS AND CODE 

ADMINISTRATORS 
200 Introduction to Energy 

Conservation 
201 Energy Fundamentals 
202 Model Energy Code 
203 Model Energy Code Application 
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Plan Examiners 300 IV 

COURSES 

ENERGY CONSERVATION TECHNOLOGY -
ADVANCED COURSE FOR PLAN EXAMINERS 
300 Introduction to Energy 

Conservation 
301 Energy Fundamentals 
302 Model Energy Code 
303 Model Energy Code Application 

VOLUME I ENERGY CONSERVATION TECHNOLOGY - MANAGEMENT AND ENERGY 
CONSERVATION 

SERIES 000 

Intended Audience: Appointed and elected administrators of state and 
local governments. 

Course Descriptions: 

ECT-000. Management and Energy Conservation. Designed to acquaint 
pUbl1c administrators at the policy making level with the meaning and 
implications for government of legislation relative to energy 
conservation standards for buildings, to u~derscore. the need for 
training for employees responsible for implementing the new r-t)del Energy 
Conservation Technology educational program now available. Optimization 
of agency resources and development of ability to handle technical 
demands will be a:msidered as will the new technical skills required. · 

VOLUME II - ENERGY CONSERVATION 'IECHNOLCX;Y FOR 'llIE BUILDING INSPECTOR 

SERIES 100 

Intended Audience: Personnel engaged in the inspection of buildings for 
compliance with approved plans. 

Course Descriptions: 

ECT-100. Introduction to Energy Conservation. Review of the energy 
situation, nationally and worldwide, establishing the importance .of 
energy conservation in building construction. Discussion of recent 
research and trends. Illustrated with examples of buildings designed 
with energy conservation in mind. 
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ECT-101. Energy Fundamentals. Review of Energy Terminology and 
applications including heat transfer and insulation terms and practices 
involved in building so as to conserve energy. 

ECT-102. r-bdel Energy Conservation Code. An analysis of the Model 
Energy Conservation Code's requirements covering its administrative, 
plan review and inspection provisions and their impact on building 
construction. 

ECT-103. r-bdel Energy Conservation Code Application. Application of 
the M:>del Energy Conservation Code to achieve the building standards and 
inspection standards anticipated in ECT-102. Product recognition 
{labeling and approvals} and installation requirements will be included. 
The application of the Code's requirements to building, mechanical, 
plumbing and electrical inspections will be identified. The 
administrative, plan review and enforcement factors involved in 
achieving the code requirements also. will be covered. Plan review is to 
include accepted practices for achieving the code requirements. The 
course will include practical examples of how these concepts can be 
applied to on-the-job situations. 

VOLUME III - ENERGY CDNSERVATION 'IECHNOLOGY FOR PLAN EXAMINERS AND CODE 
Aa-t!NISTRATORS 

SERIES 200 

Intended Audience: Personnel involved in the review of plans or 
inspection of conventional residential buildings and small commercial 
and industrial buildings. 

Course Description: 

ECT-200. Introduction to Energy Conservation. Review of the energy 
situation, nationally and worldwide, establishing the importance of 
energy conservation in building construction. Discussion of recent 
research and trends. Illustrated with examples of buildings designed 
with energy conservation in mind. 

ECT-201. Energy Fundamentals. Introduction and application of energy 
terminology and formulas including basic principles of heat flow in 
building construction. 

ECI'-202. r-bdel Energy Conservation Code. An analysis of the Model 
Energy Conservation Code's administrative, plan review and inspection 
provisions and their impact on building construction. 
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EX:T-203 •. Model Energy Code Application. Applicatio~ to the Model 
Energy.Conservation Code provisions and requirements to accomplish its 
energy conservation objectives. Product recognition (labeling and 
approvals), installation requirements and review of sample plans that 
illustrate principles and practices involved in designing energy 
conserving buildings will be included.· The building, mechanical, 

.plumbing and electrical inspections involved in applying the Code's 
requirements also will be identified. Incorporation of the code's 
administrative, plan review, inspection and enforcement provisions in 
the regular operations of the code administration agency will be 
discussed. Plan review will cover design provisions and accepted 
practices that meet the energy conservation requirements set forth in 
the Code. 

VOLUME "IV ~ ENERGY CONSERVATION TECHNOLOGY - ADVANCED COURSE FOR PLAN 
EXAMINERS 

SERIES 300 

Intended Audience: Personnel involved in review of plans or inspection 
of all buildings including those incorporating complex systems. 

Course Description: 

ECT-300. Introduction to Energy Conservation. Review of the energy 
situation, nationally and worldwide, establishing the importance of 
energy conservation in building construction. Discussion of recent 
research trends. Illustrated by examples of buildings designed· with 
energy conservation in mind. 

ECT-301. Energy Fundamentals. College level review of thermo­
environmental energy principles that relate to energy conservation 
including energY, terminology ·and formulas. 

ECT-302. Model Energy Conservation Code. An analysis of the Model 
Energy Conservation Code's requirements covering its administrative, 
plan review and inspection provisions and their impact on building 
construction. Emphasis will be placed on systems analysis, design 
provisions and acc~pted practices. 

ECT-303. Model Energy Conservation Code Application. Application of 
the r-bdel Energy Conservation Code to the plan review process and in the 
design of energy conserving buildings. Information will be provided 
relative to performance and innovative design approaches and to product 
acceptance systems. The effect of this code upon the regular 
administrative, plan review, inspection and enforcement activities of 
the code administration agency will be indicated. 
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INI'RODUCTION 

One of the major goals set forth in the contract between the United 
States Department of Energy and the National Conference of States on 
Building Codes and Standards, Inc. {NCSBCS), together with the major 
model code groups, concerning the development of a M::ldel Code for Energy 
Conservation in New Building Construction was filling the recognized 
need to provide uniform training in the implementation and enforcement 
of this code by the building officials. 

It is recognized that the field of energy conservation was an c;irea not 
previously entered into by O'.)de officials. Further, it was recognized 
that those presently serving their states and communities as well as 
those who would necessarily become involved in the future would be at 
differing levels at the curve of understanding the subject. 

It was also determined that a specific introduction into the subject of 
energy conservation as would be encountered in applying codes and 
standards was needed for those in a policy-making position in the 
various states. The rationale for an orderly and coherent adoptive 
process for a uniform rrethod of energy conservation enforcement appeared 
the rrost p:>sitive rrethod to quickly assure that a start would be made on 
energy conservation rrethods in buildings. 

A successive series of training manuals was developed by the Building 
Officials & Code Administrators International, Inc. {BOCA), 
International Conference of Building Officials {ICBO), Southern Building 
Code Congress International, Inc. {SBCC), the National Academy of Code 
Administration {NACA), and the National Conference of States on Building 
Codes and Standards, Inc., for the United States Department of Energy, 
using personnel who i;..ere l:x::>th well qcquainted with the topic and who 
were currently involved in the continuing educational process for code 
officials. 'Ihe results are presented in four volumes, each of which is 
oriented toward a specific audience and their need-to-know. The 
training program is entitled: 

A TRAINING PROGRAM FOR ENERGY CONSERVATION IN NEW BUILDING CONSTRUCTION 

VOLUME I ENERGY CONSERVATION TECHNOLOGY - MANAGEMENT AND ENERGY 
COOSERVATION { ECT Series 000) 

This training manual is lx>th an introduction to the need 
for energy conservation in buildings and a definition of 
the n=ed for and the role of the enforcement of official 
for energy conservation. 
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VOLUME II - ENERGY CONSERVATION TECHNOLOGY FOR 'IHE BUILDING INSPECTOR 
( ECT Series 100) 

This training manual contains the basic in format ion 
necessary to acquaint the field building inspector with 
the concepts of energy conservation in buildings and 
instructs him in the basic techniques of field inspection 
of_ energy a::>mpliance. 

VOLUME III - ENERGY CONSERvATION TECHNOLOGY FOR PLAN EXAMINERS AND CODE 
All1INISTRA'IDRS (ECT Series 200) 

This manual contains a more in-depth training in the 
review techniques and concepts required by· the plan 
examiners and a::>de officials in administering the a::>de for 
conventional a::>nstruction • 

. VOLUME IV - ENERGY CONSERVATION TECHNOLOGY - ADVANCED COURSE FOR PLAN 
EXAMINERS ( ECT Series 300) 

This manual a::>ntains training material that will be needed 
by plan examiners in the building departments involved in 
major or a::>mplex structures who are thoroughly familiar 
with the a::>nventional principles and application of energy 
conservation requirements in building construction, but 
who will be faced with the responsibility of reviewing and 
approving involved a::>mplex technical alternative solutions 
to the problem of a::>nserving energy in buildings. 

These training nodules are prepared on the basis of the assumed level of 
canprehension of the student. It is entirely .i;ossible that they may be 
used individually or in toto, depending upon the level of the student. 

Corrments and recommendations by instructors and participants are invited 
to assure that the revisions of these training materials which will be 
undertaken on a periodic basis are responsive to the needs of state and 
local building officials. 
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CHAPI'ER·l 

INSTRUCTDRS' GUIDELINES 

These guidelines are prepared for the instructor who will be presenting 
the material to a selected audience and are to be incorporated into the 
instructor's presentation. 

CLIENTELE OF COURSE 

State and local government administrators with policy-making responsi­
bilities concerning the energy conservation activities of their juris­
dictions. 

PURPOSE OF COURSE 

The threefold purpose of the course is: 

First, to make clear the seriousness of the energy crisis and the 
significance of energy conservation in buildings as a major method of 
making America less energy dependent until new domestic sources can 
be developed. · 

Second, to inform these public officials about the role of the Model 
Energy Conservation Code and the Energy Conservation Technology 
training program for their building officials in enabling their 
governments to achieve the needed energy conservation in new 
construction in their jurisdictions. · 

Third, to underscore the necessity and importance ·both of securing 
adoption of the MJdel Energy Conservation Code or comparable legisla­
tion by all states and municipalities and training their building 
officials to administer it by sending them to the Energy Conservation 
Technology courses. 

MAJOR 'IDPICS 

The manual contains a comprehensive factual qver.viPW of the topics Lu be 
c'Jp;:ilt with during U1e course. These are listed below: 

T. ENERGY CRISIS FAC'ID.HS ANb IMPLICATIONS: Introduction to and up­
date on the causes and consequences of the energy crisis. 

II. ENERGY CONSERVATION: Outline of its tools and goals and a stra­
·tegy for achieving energy conservation in buildings. 
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III. '!HE CODE ADMINISTRATOR.AND THE CODE ADMINISTRATION AGENCIES, 
STAFFS AND FUNCTIONS: A brief review of the legal role of the 
building official and the nature of his organization and 
operation in large, medium, and small size state or local 
government jurisdictions; plus evidence of his need for a 
specific program of technical training. to enable him to 
administer the Energy Conservation Code. 

IV. THE MODEL ENERGY CONSERVATION CODE: A description of its purpose 
and major features. 

v. THE ENERGY CONSERVATION 'IECHNOLOGY CURRICULUM: .outlines of the 
series of courses; whom each wi l. l serve; and why they require 
this training. 

The manual contains several tables and is to be augmented by a series of 
slides and fact sheets. 'Ihe latter aJ.so are recormnended to be included 
in the packet of materials provided to the course attendees. A copy of 
the List of Slides which contains their titles and, where not self­
evident, a description of each, and a copy of the Fact Sheets Index are 
included in Appendix A. 

In presenting the five topics of the seminar, it will be important to 
draw upon your uwu knowledge of the PnP.r.9y issue; re~ional factors that 
affect energy usage in your state; relevant information about state di1a 

local energy codes, if any; and prevailing code administration 
provisions and practices. Some indication of the nature of the 
inform~tinn you will need and the questions you are likely to be asked 
is provided in the next section of theoe ~uid~linco. 

SPECIAL RESOURCES, ISSUES AND QUESTIONS 

RESOURCES: 'lb-obtain data about the energy situation in your area, 
these sources should prove helpful: 

· 1. 'Ihe regional offices of the Federal Energy lldministration, United 
States Department of Energy. (Resource Item A.) 

2. '!he state energy office or agency. If you do not know who heads 
it, call your state's Delegate to the National Conference of 
States on Building Codes and Standards (NCSBCS} because he or she 
either will be in charge of the energy program or will know who 
is. (Resource Item B.) 

3. 'Ihe node! code groups. Building Officials and Code Adminis­
trators International, Inc., International Conference of Building 
Officials, Southern Building Code Congress International, Inc. 
( R:source Item C. } 
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4. Energy Conservation In New Building ~sign: Ail Impact Assessment 
of ASHRAE Standard 90-75, prepared for the F~deral Energy 
Administration by Arthur D. Little, Inc. This report provides 
regional energy consumption data and a comparison of the cost of 
the additional design services required to effect energy 
conservation with the average annual energy savings produced in 
five prototype buildings located in four different regions. The 
buildings include: 

-single family detached house 
-low-rise apartment 
-office building 
-retail store 
-school 

(Excerpts and tables from the report are included in Resource 
Item D.) 

5. The nature of the work and responsibilities of the building 
official are described in a 1975 statewide study entitled: 
Toward a New Jersey Career Development Syste~ in Code 
Adlriinistration. It will provide useful background information on 
Part III for those instructors who have rX>t had extensive contact 
with building code administrators heretofore. (The pertinent 
excepts from this study constitute Resource Item E.) 

6. A brief paper concerning "Backgrounds of Students, Energy Conser­
vation Technology Program" contains additional information about· 
the expected clientele of the Energy Conservation Technology 
courses. ( Resource Item F. ) 

ISSUES: In order to accomplish the courses' objectives it will be 
necessary to make sure the attendees know the facts about the followirig 
issues: 

1. Difference between a building standard and a building code. 

A building standard is a recognized building material or building 
practice established as one capable of producin9 the specified 
performance or results when used in construction. Objective 
tests are used to determine the Rafety of those recommended as 
builulng standards. · 

In contrast a building code is a law or ordinanee whose provi­
sions are mandatory rather than recorrunended. 

To illustrate - A building code may requirP. a door with two hour 
fire rating.. 'Ihe related building standard will' indicate the 
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variety of building materials and practices that can be used to 
meet the requirement. 

2. Basis and nature of the legal role of the building official. 

Because very few p.lblic administrators at the {X)licy making level 
are fully aware of the law enforcement res{X)nsibilities of their 
building officials, these two {X)ints must be made clear: 

a. Under the 10th Amendment to the United States Constitution, 
state governments and (subject to state law), their 
municipalities are em{X)wered to pa.ss laws and ordinances, 
including building codes, to protect the public's health, 
welfare and safety and to exercise their police power to 
enforce same. 

b. As the administrator of state or local building legisla­
tion, the building official is obligated legally to enforce 
every section of all such laws, codes and ordinances that 
regulate: 

-building a::>nstruction 
-additions 
-demoli t io11. 
-building occupancy and use 

in order to protect the health, welfare, and safety of 
building occupants, users, owners, and the general p.lblic. 

To summarize, the law makes it mandatory, not optional, for building 
officials to enforce the provisions of the state or local building 
legislation under their jurisdiction so that the public's health, 
welfare and safety will be protected. 

QUESTIONS: You will need to check on the status of state and local 
building energy legislation in your state and the prev~iling provisions 
for building a::>de administration as background for answers to some of 
the questions you may be asked. 'Ihe National Conference of States on 
Building Codes and Standards, Inc., state delegates and the Model Code 
Groups - Building Officials and Code Jldministrators International, Inc., 
International Conference of Building Officials, and Southern Building 
Code Congress International, Inc. (Resource Item C), can provide you 
with this information if you have mt had much prior experience with the 
operation of code administration agencies. 'Ihe following questions are 
those rrost likely to be asked and the a::>rrect answers or approach to the 
answers also are indicated. 

---
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In the past rrost building officials seem to have managed to administer 
various code changes with little or no formal training. Why do they 
need special training to handle the plan review and inspections under 
the new energy conservation code? 

To be able to administer and enforce the code's energy conservation 
requirements, the code officials will need to know about new 
insulation materials and practices, heat transfer and heat resistance 
faetors, and related design formulae that few, if any, ever have 
encountered before. Through the Energy Conservation Technology 
Courses, they will be able to obtain the specific knowledge they 
require as quickly as possible. 

Who is supp0sed to attend the various courses in the Energy Conservation 
Technology training program? · 

The ECT-100 series is for current building inspection personnel; 
those who make field inspections of buildings under construction to 
make sure these comply with the building plans. 

The ECT-200 series is for the current plan examiners, and building 
code administrators who also review plans, in the medium and small 
size corrununity. '!hey review plans for buildings other than those 
that are highly complex. 

The ECT-300 series is for the current professional graduate architect 
or engineer plan examiners usually found only on the staffs of the 
large code administration agencies who will need training concerning 
the use of system analyses to achieve energy conservation in complex 
buildings. 

Will it be necessary to hire an entire new staff to administer the new 
energy conservation code? 

In general, "No". The Energy Conservation Technology program 
provides a rreans of training existing code officials to administer 
and enforce the energy conservation legislation. In some cases 
where the new construction is complex and/or increasing, for example, 
an agency may need to add a rrechanical engineer as required by the 
complexity and volume. An alternative is to use the plan review 
services of the rrodel· code organizations (see Resource Item C). 

What will be the costs of enforcing the new energy code; that is, how 
many rrore inspectors. and how much rrore plan review time will be needed 
to handle the additional v.Drkload? 
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'llle additional inspection and plan review time required will depend on 
the buildings to.be inspected and the prevailing inspection patterns 
in tbe code administration agency. 'lllere should be little or no need 
for staff additions to perform the new energy oonservation plan review 
and inspection work on one- and two-family houses. However, 
additional staff time will be needed for rrore oomplex structures. 

Everyone knows the ASHRAE 90-75 standard is subject to future revisions, 
since major new energy conservation methods already are being 
investigated. Why, then, should any state or community adopt a Model 
Energy Conservation Code based on ASHRAE's Standard instead of waiting 
for further developments? 

There are two major reasons for adopting the ASHRAE based rode: 

First, ASHRAE 90-75 is the best energy oonservation standard developed 
to date. Because the Model Energy Conservation Code is based on this 
standard and rovers its provisions oomprehensively, this rode reflects 
the state-of-the-art for fostering energy conservation, and 
conservation action is required now. 

Second, in 1976 the national government was authorized and directed to 
promulgate proposed energy oonservation performance standards for new 
residential and <...uunuercial buildinCJR as soon as p::>ssible, and no later 
than 1979, for public oomment. Six months later, final performance 
standards are to be published, and these shall take effect no later 
than one year thereafter. After these go into effect, the national 
government will be required to withhold all federal financial 
assistance for the oonstruction of any new residential or commercial 
building in any area of any state unJess that state and its 
municipalities have adopted and are implementing a building code or 
other laws and regulations with comparable energy conservation 
requirements. ("Energy Conservation and Production Act", Public Law 
94-385, adopted August 14, 1976.) 

Therefore, unless_the states adopt appropriate energy conservation 
legislation, the authorized rroratorium on federal assistance for new 
construction will seriously hamper the construction industry within 
their boundaries. 

What is the relation between the provisions of the M:Xiel Energy Conser­
vation Code and future HUD requirement~? 

Historically, when the national government has moved to fill a 
legislative or prograrranatic gap, it has tended to follow the state-of­
the-art. Therefore, if there is enough state and local energy 
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a:>nservation code action now, it will tend to set the pattern for the 
planned 1979 federal energy a:>nservation performance standards. In 
contrast, lack of state and local action will mean their views and 
concerns will have.much less impact on the federal standards, and they 
will be needlessly delaying their contribution to the essential 
national effort to achieve energy independence.(See Resource Item G 
for additional information useful in responding to those who still may 
question the reality of the need to a:>nserve.) 

What is the final reason that administrators should urge their code 
administration officials to take the Energy 'Conservation Technology 
training? 

It is the legal responsibililty of these code officials in every city 
and state to enforce the a:>de properly or be subject to suit. This 
subject (energy a:>nservation) being one to which the majority have not 
had exposure through previous activity requires irrunediate formal 
training, such as is being offered in the ECT series. 
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REGION 

I 

II 

III 

IV 

v 

RESOURCE ITEM A 

FEDERAL ENERGY ALMINISTRATION REPRESENTATIVES 

NAME/ADDRESS 

John D. Rivera 
Craig Othmer 
Federal Energy .Administration 
1200 Pennsylvania Avenue, N.W. 
Washington, IX: 20461 

F.d Finigan 
Federal Energy .Administration 

.l.50 caus~way Street 
Boston, ~ 02114 
(617) 223-3701 

Harry Silverstein 
Federal Energy .Administration 
26 Federal Plaza 
.Room 320G 
New York, NY 10007 
(212) 264-1021 

J.A. IaSala 
Federal Energy .Administration 
1421 Cherry Street, R1 1001 
Philadelphia, PA 19102 
(215) 597-3890 

Ebb Biccum 
Federal Energy .Administration 
1655 Peachtree Street, N.E. 
Eighth Floor 
Atlanta, GA 30309 
(404) 526-2837 

'Ihomas A. Sanders 
Federal Energy .Administration 
175 West Jackson Eoulevard 
Third Floor 
Chicago, IL 60604 
(312) 353-8420 
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STATES WITHIN REGION 

Maine, Vermont, 
New Hampshire, 
Massachusetts, 
Connecticut, 
Rhode Island 

New York, New Jersey, 
Puerto Rico, 
Virgin Islands 

Pennsylvania, West 
Virginia, Virginia, 
Washington, D.C., 
Maryland, J:elaware 

Kentucky, Tennessee, 
NJrth carolina, 
South carolina, 
Florida, Mississippi, 
Alabama, G!org ia , 
canal Zone 

Minnesota, Wisconsin, 
Michigan, Illinois, 
Indiana, Chio 



REGION 

VI 

VII 

VIII 

IX· 

x 

NAME/ADDRESS 

Jim Aanstoos 
Feder.al i:;nergy Administration 
P.O. Pox 35228 
2626 West ~ckingbird Lane 
Dallas, TX 75235 
(214) 749-7345 

Marvin Webb 
Federal Energy Administration 
Twelve Grand .Building 
112 East 12th Street 
Kansas City, MO 64142 
(816) 374-2061 

'Ibm Strand 
Federal Energy Administration 
1075 South Yukon Street 
P.O. Pox 26247, Belmar Branch 
Lakewocia, CO ·80226 
(303) 234-2420 

Harry lbtson 
Federal Energy Administration 

.111 Pine Street, 'lllird Floor 
San Franciseo, :CA 94111 
( 41.5) 556-7216 

rave Swett 
Federal Energy Jldministration 
1992 Federa.l Building 
915 second Avenue 
Seattle, WA 98.174 
( 206) 442-7280 
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STATES WITHIN REGION 

New Mexico, Oklahoma, 
Texas, Arkansas, · 
Louisiana 

Missouri, Kansas,. 
·rowµ, Nebraska 

fk>ntana, N::>rth Dakota~ · 
&:mth Dakota, wyorning, 
Utah, Colorado . 

California, Nevada, 
Arizona, Hawaii, 
M\erica Samoa, 
G.larn,. Trust 
Territories of ,the 
Pa.cific 

Washington, Idaho, 
Oregon, J-µaska 



RESOURCE ITEM B 

STATE DELEGATES to the 
NATIONAL CONFERENCE OF STATES ON BUILDING CODES AND STANDARDS, INC. 

ALABAM"1 ( s ) 
Hugh D. .Adams 
Director of Technical Staff 
State of Alabama Building Commission 
State Office Building, !born 501 
501 Dexter Avenue 
Montgomery, Alabama 36104 
(205) 832-3404 

ALASKA(W) 
Ronald A. Hendrie 
State Fire Marshal 
Department of Public Safety 
Pouch N 
Juneau, Alaska 99801 
(907) 586-2946 

ARIZONA (W) 
E.R. Jones, Director 
Division of Building Codes 
State of Arizona 
1645 West Jefferson, !born 431 
Phoenix, Arizona 85007 
( 602) 271-4072 

William T. Chaney** 
Assistant Director 
Division of Building Codes 
State of Arizona 
1645 west Jefferson 
Phoenix, Arizona 80057 

ARKANSAS ( S) 
Ron Copeland, Director 
Arkansas Dept. of I.Deal Services 
Suite 900 
First National Building 
Little Rock, Arkansas 72201 
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ARKANSAS (continued) 
Buddy Villines** 
Arkansas Dept. of I.Deal 

Services 
Suite 900 
First National Building 
Little lbck, Arkansas 72201 

CALIFORNIA (W) 
Jessee· C. McElroy, D:puty . 

Director, D:pt. of fbusing 
& Community i:::eveloprnent 

921 - 10th Street 
Sacramento, California 95814 
(916) 445-4775 

Zavier Mendoza** 
Acting Chief, Codes & Standards 
D:partment uf Ibuaing 61 

Community D:veloprnent 
921 - 10th Street 
Sacramento, California 95814 

COI.ORAOO(W) 
Harold A. Knott, Director 
Division of fbusing 
State of Colorado 
1313 Sherman Street, !born 523 
D:nver, Colorado 80203 
(303) 892-2033 

CONNECTICUT (N) 
Bernard E. Cabelus 
State Building Inspector 
Public \\brks D:partment 
525 State Office Building· 
Hartford, Connecticut · 06115 
(203) 566-4036 



DELAWARE(N) 
J. Benjamin Roy, Jr. 
State Fire Marshal 
P.O. Eox 109 
DJver, Delaware 19901 
(302) 478-4893 

FLORIDA (S) 
Jofln H. Haslam, Chief 
Bureau of Codes & Standards 
Department of Community Affairs 
2571 Executive Center Circle, East 
Tallahassee, Florida 32301 ' 
(904) 488-3581 

GEORGIA (S) 
George Bullock, Chairman 
State Building Administrative Eoard 
Post Off ice Eox 431 
Athens, Georgia 30601 
( 404) 543-3852 ' 

Alex C. Kelley, P.E.** 
Executive Director 
State. Building Administrative Eoard 
166 Pryor Street; s.w •. 
Atlanta, Georgia 30303 
(404) 656-3930 

HAWAII (W) 
Ernest T. Yuasu, Chairman 
Hawaii Association of County 

Building Otficials 
Building Department· 
650 King Street 
Honolulu, Hawaii ~6813 

IDAHO (W) 
Jack E. Richmond, Administrator 
Safety Inspection Division 
Idaho Department of labor and 

Industrial Services 
317 Main· street 
Room 400, .Statehouse 
Boise, Idaho 83720 
(208) 384-2327 
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ILLINOIS (M) 
Frlward Jackson 
Chief of fbusing & Buildings 

. ·r::ept •. of. -weal Government 
Affairs 

303 East Monroe 
Springfield, Illinois 62't06 
(217) 782-3555 

Jon D. Anderson** 
Research Architect 
Illinois capital Develoi?ment 

Board 
State Off ice Building, 
Springfield, Illinois 62706 
(217) 782-8593 

INDIANA (M) 
D:>nald T. MacRae, P.E •. 
State Building Commissioner 
300 Graphic Arts Building 
215 l\brth Senate Avenue 
Indianapolis, Indiana 46204 
(317) 633-5433 

IOWA (M) 
--D:>n Appell 

State Building Code 
Commissioner 

523 East '!Welfth 
Des Moines, Iowa 50319 
( 51 5) 281...,3807 

KANSAS (M) 
Louis J. Krueger, Director 
Division of· Architectural 

Services 
State Office Building, 
12th Floor -' 
'lbpeka, Kansas 66612 
( 913) 296-38ll ' : . 

KENTUCKY ( S ) . 
Warren Southworth 
State Fire Marshal 
Plaza 'lbwer Building 
Frankfort, Kentucky 40601 
(502) 564-3626 



LOUISIANA (S) 
Raymond B. Oliver 
State Fire Marshal 
109 State Office Building 
325 IDyola Avenue 
New Orleans, IDuisiana 70112 
(504) 568-5502 

MAINE(N) 
Richard G. Bachedler, Director 
Dept. of Finance & Administration 
Bureau of Public Improvements 
State of Maine 
Augusta, Maine 04333 

MARYLAND ( S) 
Willard E. Bryant 
Director, Codes AJrninistration 
Dept • of Economic & Cormnuni ty 

Developnent 
1748 Forest Drive 
Annapolis, Maryland 21401 
(301) 269-2701 

Massachusetts (N) 
Charles J. Dinezio 
Executive Director 
State Building Code Cormnission 
Johri W. McCormack State Office 

Building 
One Ashburton Place, !born 1305 
Boston, Massachusetts 02108 
( 617) 727-6916 

MICHIGAN (M) 
Keith M:Jlin, Director 
Michigan Department of labor 
300 East Michigan Avenue 
Iansing, Michigan 48913 
(517) 373-3575 

( 

Robert c. Hilprecht** 
Executive Director 
Bureau of Construction Codes 
State Secondary Complex 
7150 Harris Drive 
Iansing, Michigan 48926 
(517) 373-8187 
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MINNESarA ( M) 
:tbrrnan R. Osterby, P. E. , 
Assistant Cormnissioner 
Dept. of AJrninistration 
50 Sherburne Avenue 
St. Paul, Minnesota 55155 
(612) 296-7037 

MISSISSIPPI (S) 
Senator William J. Caraway 
Executive Vice President 
Mississippi Municipal Assoc. 
2301 Sun-N-Sand Building 
Jackson, Mississippi 39202 
(601) 353-5854 

MISSOURI (M) 
Ibuglas R. Busby, Director 
Division of M:Jbile Hornes 
State of Missouri 
Jefferson Building 
Jefferson City, Missouri 65101 
(314) 741-2557 

MONTANA (W) 
Delmont C. 'lhurber, Chairman 
Montana Building Codes 

Advisory Council 
P.O. Box 6177 
C. M. Russell Station 
.Great Falls, Montana 59406 
(406) 452-0791 

NEBRASKA (M) 
Fred Jolly, R.S., Director 
Off ice of fbusing & 

Environmental Health 
Nebraska Dept. of Health 
301 een'tennial Mall South 
Lincoln, Nebraska 68509 
( 402) 471-2541 

NEVADA (W) 
William E. Hancock, Manager 
Nevada State Planning Board 
Nye Building, RJorn 225 
Carson City, Nevada 89701 
(702) 885-4870 



NEVADA (continued) 
Dan J. Quinan** 
State Fire Marshal 
Kinkead Building (Capitol Complex) 
505. East King Street, :Ebom 302 
Carson City, Nevada 89710 
(702) 885-4290 

NEW HAMPSHIRE (N) 
David T. Rines 
Governor's Council on Energy 
3 Capitol Street 
Concord, New Hampshire 03301 

NEW JERSEY (N) 
William M. Connolly, Deputy Director 
Div. of Housing and Urban Renewal 
Bureau of Housing' Inspection 
363 West State Street 
Trenton, New Jersey 08625 
(609) 292-6415 

NEW MEXICO (W) . 
Robert Berntsen 
General Construction Foard 
P.O. Pox 5155 
Santa Fe, New Mexico 87503 
(505) 827-2085 

NEW YORK (N) 
Louis Nielsen, Director 
Housing & Building Codes Bureau 
Div. of Housing & Corrununity R:!newal 
Two Vbrld Trade Center 
New York, ~w York 10047 
(212) 488-7080 

NORI'H CAROLINA (S) 
Kern E. Church, P.E. 
Deputy·eorrunissioner 
Engineering Division 
Department of Insurance 
Post Off ice Pox 26387 
Raleigh, NJrth Carolina 27611 
(919) 733-3901 

l5 

IDRI'H DAKarA (M) 
Ben Meier, 
Secretary of State 
Executive Off ice 
Bismarck, 
NJrth Dakota 58501 
(701) 224-2900 

OHIO (M) 
--Lloyd 'Ibwers** 

Municipal Building 
Hamilton, Chio 45011 
(513) 868-5882 

OKLAHOMA ( S) 
Allie Isom, Director 
Engineering Department 
State Foard of Public 

Affairs 
State Capitol Building, 

lbom 306 
Oklahoma City, Oklahoma 

73105 
( 405) 521-2111 

OREGON (W) 
Trevor Jacobson, 

Administrator 
Building Codes Division 
Dept. of Corrunerce 
401 Labor & Industries 

Building 
Salem, Oregon 97310 
(503) 378-3176 

David Bassett, ** Assistant 
Administrator . 

Building Codes Division 
Dept. of Commerce 
401 Labor & Industries 

Building 
Salem, Oregon 97310 
(503) 378-3176 



PENNSYLVANIA (N) 
Honorable William H. Wilcox 
Secretary, Dept. of Community 

Affairs 
South Office Building, !born 216 
Harrisburg, Pennsylvania 17120 
(717) 787-7160 

RHODE ISLAND ( N) 
Joseph A. Cirillo 
State Building Commissioner 
12 Humbert Street 
No. Providence, Rhode Island 02904 
(401) 277-3033 

SOUTH CAROLINA (S) 
Marion B. R:>binson, Director 
Division of Inspection Services 
300 Gervais Street 
Columbia, South Carolina 29201 
(803) 758-2941 

SOUTH DAKOTA ( M) 
t.veret t N. Qurun* 
State Engineer 
State Off ice Building #2 
Pierre, &:>uth Dakota 57501 
(605) 224-3466 

TENNESSEE (S) 
Eugene Hartstook, Director 
Division of Fire Prevention 
202 Capitol.Towers Building 
Nashville, 'Tennessee 37219 
(615) 741-2981 

TEXAS (S) 
Earline Jewett, Director 
Division of Housing 
Dept. of Community Affairs 
P.O. Pox 13166, Capitol Station 
Austin, 'Texas 78711 
(515) 475-3383 

UTAH (W) 
-------c;1en R. Swenson, Director 

Utah State Building Board 
124 State Capitol 
Salt Lake City, Utah 84114 
(801) 533-5561 
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VERMONT (N) 
Irving A. Bates, Dir .~ .. of State 

Buildings 
Agency·of Administration 
r-bntpelier, Vermont 05602 
(802) 786-4751 

VIRGINIA ( S) . 
C. Sutton Mullen, Jr. 
State Fire Marshal 
Fbst Off ice Pox 1157 
Richmond, Virginia 23209 
(804) 786-4751 

Jack A. Proctor** Acting 
State Building Codes Director 
Commonwealth of Virginia 
Off ice of fbusing 
6 N:>rth Sixth Street 
Richmond, Virginia· 23219 

WASHING'IDN (W) 
John·c. Hewitt, Director 
Dept. of Labor & Industry 
General Administration. Bluy. 
Olympia, Washington 98504 
(206) 753-6307 

F. Byron Swigart** 
Deputy Director 
Dept. of Labory & Industry 
General Administration Building 
Olympia, Washington 98504 
(206)-753-6307 

WEST VIRGINIA ( S ) · . . 
Walter Smittle, III · 
State Fire Marshal · 
State Capitol, Unit 1 
1800 washing ton St., West 
Charleston, West Virginia 25305 

WISCONSIN (M) 
John Wenning, Administrator 
Safety and Building Division 
Dept • of Ind us try, Labor 

& Human Relations 
P.O. Pox 7946 
Madison, Wisconsin 53707 
(608) 266-1816 



WYOMING {W) 
Billy M. Weckwerth* 
State Fire Marshal 
301 capitol Building· 
Cheyenne, Wyoming 82001 
{ 307) 777-7288 

DISTRICT OF COLUMBIA {S) 
Chief 
Bureau of Building, Fbusing & Zoning* 
Potomac Building, lbom 203 
614 H Street, N.W. 
Washington, D.C. 20001· 
{202) 629-5050 

PUERTO RICO { S) 
Malcom Walters-O'Neill* 
P.O. Eox 41179 
Milillas Station 
Santurce, Puerto Rico 00940 

VIRGIN ISLANDS {S) 
Gordon A. Finch, Corrunissioner 
Department of Public W:>rks 
Post Office Eox 476 
St. 'Ihomas, u.s. Virgin Islands 00801 

{M) - Midwestern Region 
{N) - Northeastern Region 
{S) - Southern Region· 
{W) - Western Region 

* N::>t an Official Delegate, only receiving mail until Official 
Delegate is appointed. 

** Official State Delegate Alternate. 

17 



RESOURCE ITEM C 

THE MODEL CODE GROUPS 

.. 
Building Officials and Code Administrators International, Inc. (B~) 

1313 Fast. 60th Street· 
Chicago, Illinois 60637 · 

(312) 947-2580 

International Conference of Building Officials (ICBO) 
5360 South W:>rkrnan Mill Road 
Whittier, California 90601 

( 213) 699-0541 

Southern Building Code Congress International, Inc. (SBCC) 
3617 - 8th Avenue, So. 

Birmingham, Alabama 35222 
(205) 252-8930 . i 
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RESOURCE ITEM D 

REGIONAL ENERGY CONSERVATION COST DATA* 

The following information is excerpted from the source document: 
o. Conclusions (pages 5 - 7 of above Paper) 

Single Family Residence 

Table B-1 Summary of Annual Energy 
Consumption (by.Region) for 
Prototypical Single-Fam.Hy 

Residence (page 238 of above Paper) 

Low Rise Apartment Building 

Table B-2 Summary of Annual Energy 
Consumption for Low-Rise 

Apartment Building (page 239 of above Paper) 

* Source: Energy Conservation in New Building Design: 
An Impact Assessment of ASHRAE Standard 90~75. 

Conservation Paper Number 438 (Washington, D.C.: 
U.S. Government Printing O.ffice, 1975). 

(Cited hereafter as Energy Conservation •• ·• 
Paper 438.) 
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Excerpt from Energy Conservation ••• Paper 438, pp.-5-7 

D. CONCLUSIONS 

Within the report are many findings, observations, and recommendations 
concerning ASHRAE 90's effect on building energy consumption, its in­
fluences on physical changes in the buildings, its implications on the 
owning and operating costs of buildings, its potential impact on the 
nation's energy consumption in construction, its possible economic 
impact on several selected markets and participants within the 
construction sector, and its impact on building habitability. The more 
important conclusions are as follows: 

1. Impact on Building Energy Consumption 

Under a strict interpretation of the standard, ASHRAE 90 is very ef­
fective in reducing annual energy consumption in all building types and 
locations. '!he unweighted average reduction in annual energy cc>nsump­
tion relative to 1973 construction and operational practices across the 
four locations investigated were as follows: 

Single-Family Residence 
I.ow-Rise Apartment Building 
Off ice Building 
Retail Store 
School Building 

- 11.3% 
- 42.7% 
- 59.7% 
- 40.1% 
- 48.1% 

ASHRAE 90 may be seen as less effective in reducing annual energy demand 
in the detached single-family residence than in the larger residential 
and nonresidential buildings. This lower effectiveness may be explained 
in part by the moderately high overall thermal efficiency assumed for 
the conventional residences. However, the ASHRAE 90 modified residences 
in both the Northeast (New York City), N:>rth Central (Omaha) locations 
met the standard with single glazing and a minimum .reduction in glass 
area. 

'!he standard appears to be more effective in the colder climates because 
of the larger percentage of annual energy demand in all construction 
accounted for by space heating and the inher~nt effectiveness of ASHRAE 
90· in reducing annual heating requirements. In general, the decrease in 
space heating requirements accounted for 60 to 75% of the total 
reduction in actual energy oonsumption. 

The lowest unit-energy consumption obtainable in the prototypical 
buildings after the prescriptive/performance approach (Sections 4 
through 9) had been made was on the order of 67,000 to 72,000 Btu per 
square foot. '!his consumption is oonsiderably greater than the General 
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Services Administration announced .'.'goal" of 55,000 Btu per square foot.: 
ADL does not believe the implementation of ASHRAE 90 alone would suffice 
to meet the GSA goal for any building type similar to thos.e 
investigated. · 

If measured in terms· of energy reduction potential, the irost "effective" 
sections in the document will vary by type of building. With few 
exceptions, all of,the sections have some· influence on the reduction in 
annual energy consumption. Changes in winter design conditions (Section 
5) and supplied domestic hot water temperatures (Section 7·) appear to be 
the irost effective parameters for the single-family residence,· while 
those chapters dealing with HVA/C equipment, systems, and control 
(Sections 5 and 6) appear to be most effective in non-residential 
construction. · 

2. Impact on Physical Characteristics 

The application of ASHRAE 90 brought about the following physical 
differences in the conventional versus ASHRAE 90 modified buildings: 

Exterior Glass - Glass area (percent fenestration) was reduced in 
approximately two-thirds of the buildings. Reduct ions were· as much 
as 30%, but irost were less than 20%. One region - the North Central 
- required reductions in glass area for all buildings. 

Exterior Wall - Decreases in glass area were balanced by increases in 
net wall area; virtually all increases were less than 8%. 

Insulation - Additional insulation requirements for residential con­
struction varied·from 89 to 300 pounds per unit. Increased require­
ments for insulation in commercial construction were even greater 
than those needed in residential construction. 

Lighting - Reductions in lamps and lamp fixtures varied by building 
type, and averaged 24% and 22%, respectively, for nonresidential con~ 
struction. 

HVA/C System Capacities - Reductions in heating system capacities 
were significant, averaging 42%, while reductions in cooling systems 
were generally less, averaging 31% •. The greatest reductions were 
found in the school building. Auxiliary HVA/C equipment, including 
pumps, towerc, fans, supply fans, etc., also showed a significant 
reduction, averaging 44% in rated kilowatt capacity. 

3. Impact on Building Economics 
.. , 

Based on 1975 energy costs c:Ompiled by AOL, annual savings in operating 
costs ranged between $0.05 ~nd $1.05 per square foot, but were generally 
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within the range between $0.20 and $0.70 per square foot. Savings in 
single-family residences ($0.05 to $0.14 per square foot) were lower and 
less broader than those for oommercial oonstruction ($0.12 to $1.05 per 
square foot). Percent savings in annual energy oosts· ranged from 9-15% 
in the single-family house to 30-40% for commercial buildings. The 
savings may be large enough to induce building owners to follow the 
standard on a voluntary basis providing they had such decision 
information available to them and providing financial institutions 
recognize that the loan quality is improved. 

The initial construction oosts of those buildings modified under the 
standard prescriptive/performance approach were shown to be less than 
those of conventional buildings. Unit savings range from $0.04 to $0.94 
per square foot, with the greatest savfngs experienced in office 
buildings. 

ASHRAE 90 generally increases the cost of the exterior wall, floors, 
roof, and domestic hot water system. Glazing costs may be higher or 
lower depending upon building type. Unit c:osts for lighting, and 
particularly HVA/C equipment and distribution systems, were 
significantly lower and tended to offset the increase in other oosts. 
Average changes in unit oosts are as follows: 

Single Family Fesidence 

Multi-Family Residence 

Office Building 

Retail Store 

School Building 

CollarR PPr 
Square Foot 

- 0.02 

- 0.41 

- 0.63 

- 0.18 

- 0.44 

For the prototypical buildings investigated, the cost of additional 
design effort was found to be between $0.09 and $0.36 per square foot of 
floor area. With the exception of the single-family residence, the 
straight payback of design services due to energy c:ost savings was found 
to be less than one year, and less than six months'in most cases. 
Average additional design oosts were as follows: 
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Ibllars Per Square Foot 
Annual lldd1tional Straight 

Energy Savings resign Services Payback 
Single-Family 

Detached Residence 0.07 0.24 2.9 years 

'[J)w-Rise Apartment 0.31 0.09 3.4 months 

Off ice Building 0.40 0.16 2.5 months 

Retail Store 0.68 0.09 7.6 months 

School 0.70 0.15 4.6 months 
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Excerpt from Energy Conservation , •• Paper·438, p. 238* 

TABLE B-1 

SUMMARY OF ANNUAL ENE~Y CONSUMPI'ION FOR PROTOTYPICAL SINGLE-FAMILY RESIDENCE 

Northeast lbrth Central South West 
( 1, 600 sq. ft.) (1, 600 sq. ft.) (1,675 sq.ft.) (1,705 sq.ft) 

CONVENTIONAL 

Electricity (kwh) 18,600 12,300 36,~0l 49,505 

(1000.Btu/sq. ft.) 39.8 26.2 74.4 99.1 

Oil (gals)/gas (1000 cu.ft.) 1,557 {oil) 259 (gas) -

I\.) (1000 Btu/sq. ft.) 137.2 170.0 
OS::. 

Total Energy (1000 Btu/sq.ft.) .177.0 196.2 74.4 99.1 

ASHRAE 90-75 MODIFIED 

Electricity {kwh) 15,793 11,295 33,024 44,838 

(1000 Btu/sq.ft.) 33.7 24.1 67.3 89.8 

Oil (gals)/gas (1000 cu.ft.) 1,330 {oil) 212.7 {gas) 

(1000 Btu/sq.ft.) 117.2 139.6 

Total Energy (1000 Btu/sq.ft.) 150.9 163.7 67.3 89.8 

*SOURCE: Kling-Lindquist, Inc., estimates. 



Excerpt from Energy Conservation Paper 438, p. 239* 

TABLE B-2 

SUMMARY OF ANNUAL ENERGY CONSUMPTION FOR LOW-RISE APARI'MENT BUILDING 

NORI'HEAST 
(18,000 sq.ft.) 

CONVENTIONAL 

Electricity (kwh] 

(1000;Btu/sq.ft.) 

Oil (gal)/gas (1000 cu.ft.) 

( 1000 Btu/sq. ft.) 

'Ibtal Energy (1000 Btu/sq.ft.) 

ASHiRAE 90-75 MODIFIED 

404,564 

76.7 

22, 595 (oil) 

177.0 

253.7 

Electricity (kwh) 258;530 

{1000 Btu/sq.ft .. ) 49.0 

Oil (gals)/gas (1000 cu.ft.) 9,626 (oil). 

(1000 Btu/sq. ft.) 75.4 

Total Energy (1000 Btu/sq. ft.) 124.4 

OORTH CENTRAL 
( 18 ~ 000 sq. ft. ) 

185,369 

35.1 

4,184 (gas) 

244.1 

279.2 

98,321 

18.6 

2,925 (gas) 

170.6 

189.2 

*SOURCE: Kling-Lindquist, Inc., ba.Eed on. oomputer simulation. 

SOUTH WEST 
(18,000 sq.ft.) (18,000 sq.ft) 

236,870 

44.9 

4,088 (gas) 

238.5 

283.4 

114,762 

21.8 

2,428 (gas) 

141.6 

163.4 

199,698 

37.9 

4, 452 (gas) 

259.7 

297.6 

110,850 

21.0 

2,428 (gas} 

141.6 

162.7 



RESOURCE ITEM E 

ROLE AND RESPONSIBILITIES OF THE BUILDING OFFICIAL* 

OVERVIEW OF BUILDING CODE AND HOUSING 

CODE ADMINISTRATION IN NEW JERSEY 

By Ibrothy H. Cronheim 

The health and safety of the feOple of New Jersey and those who visit 
the state on business or pleasure, and the costs of the buildings they 
buy or rent are affected directly everyday by the adequacy and currency 
of (1) the standards ·set forth in the state and local building codes and 
housing codes; and (2) the knowledge and skills of the administrative, 
·supervisory and insfection fersonnel respspwible for the administration 
and enforcement of these code requirements. 

This report on COae administration in New Jersey contains the results of 
a statewide examination of the size and nature of the present inspection 
forces, the d:reas where t.hP present provisions need to be strengthened 
or changed, and the specific tasks code administration peroonnel med to 
perform to administer and enforce their respective building codes and · 
housing codes adequately and effectively. It identifies the essential 
knowledge and skills required for the prefer ferformance of these tasks 
by everyone from the entry level insfector trainee to the top level code 
administrator. A proposed career development system and a core 
curriculum course also are described herein. These have been designed 
to provide code administration fersonnel who have not otherwise acquired 
the requisite knowledge and abilities with the training required to 
enable them to ferform proferly the duties assigned to them. 

The report contains short and medium range r.ecommendat.ions for 
strengthening the art and science of code administration and code 
enforcement throughout the Garden State. It also outlines their 
implications, including the actions required to beg.in implementing a 
modern code administration process. This part of the report will 

*Source: Building Code and Housing Code Administration committee, 
Toward a New Jersey Career Development System in Code Administration 
( Treriton, N~J.: Synectics, Inc., 1975) pp. v1i-vi11. 
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provide an overview of: 

*'Ille status of building code and housing code administration in the 
state. 

*The major problems that needless1y hinder the committed ca.de 
official's efforts to do the job well. 

*'Ihe opportunities tefore New Jersey for achieving far nore adequate 
and effective code enforcement statewide. 

This achievement is possible. It is also essential in order to over­
come the needless limitations in the provisions for code administration 
that all too often have resulted in failures to prevent the slipshod or 
dangerously faulty construction of some of the new buildings in New 
Jersey that endanger those who use them,. and to enforce code standards 
effectively enough to overcome the inadequate and unsafe maintenance of 
nt.nllerous existing dwellings that jeopardize the health and safety of far 
too many residents of this state. 

Basic Factors Involved in Code Administration Process, 
Including Code Enforcement 

This introductory section outlines for readers unfamiliar with the code 
administration process the chief elements in the administration of a 
building code and a housing· code. It is ·suggested that those readers 
familiar with the process turn to page 31. 

Building Code Administration Process 

Once the state or local building code is adopted, the code 
administration staff is responsible for administering, interpreting ann 
enforcing the code'R stand~rdc. This entails the review of plans to 
ensure their compliance with the standards, prescriptions of changes 
therein where necessary, approval of properly prepared plans and 
issuance of a building permit for construction in accordance with these 
plans. 

The plan review and approval procedure well may require consultat.ion 
with highly trainPd technicQl expe~l~, especially when high rise or­
qther complicated structures are involved. This is necessary be~ause 
many code requirements are based on the technical performance standards 
set by approved professional organizations in the construction industry, 
and few if any of the numerous part-time building officials are likely 
to have sufficient technical knowledge and competence to handle the 
complex plans without outside assistance. In addition, numerous and 
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continuing changes in construction technology and materials have become 
characteristic of building industry in recent years. This means that 
even the rrost knowledgeable inspector of today cannot possibly keep 
sufficiently informed about the effects of such changes on her or his 
routine work unless provided with appropriate training on a continuing 
basis. 

It is also necessary for building officials to be sufficiently familiar 
with pertinent state laws, such as those governing environmental 
protection and other matters affecting construction practices; and local 
ordinances, such as those regulating housing, electrical, plumbing and 
zoning practices. Officials require this knowledge .in order to be in a 
position to make sure ro permits or certificates of occupancy are issued 
unless and until requirements of the related legislation have been met. 

Once permits are issued, a series of inspections must be made at various 
points in the construction process to ensure compliance with the code 
standards provided for in the approved plans. This work requires at 
least three or four checks of the building under construction if it is a 
simple structure. As soon as one goes from a one or two family house to 
a complicated structure - a high rise apartment house or off ice 
building, a shopping mall, or an industrial park with a wide variety of 
construction types - more inspections are required. Moreover, on these 
complicated Lunstruction projects unless the builder has a resident 
engineer or architect at the site to supervise the job, whic:b is not a 
common practice, the municipal building official will need to utilize 
appropriate professional assistance to assure that the work done 
actually meets the required code standards for fire and structural 
safety and mechanical system adequately. 

Where the inspection agency is understaffed and its personnel are 
undertrained, or its part-time or full-time staff does not include 
persons with the expertise required to handle the occasional or numerous 
projects being built in the area, either of the following costly 
practices may result. First, the project may be held up at one or more 
of the stages where inspections are required until the local inspector 
or the professional hired to assist her or him can find the time to make 
the inspections. When this happens, it adds needlessly and excessively 
to the cost of the building and the subsequent purchase price or rent 
that must be paid by its users. Second, the inspection agency may end 
up making fewer inspections than required, or inadequate inspections, 
and may not even be able to retain the services of any required 
professional because of its staff and budget limitations. When this 
occurs, those who use, buy or rent the building and the owners of 
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adjoining and surrounding properties will be subject to whatever 
hazards, higher costs or damaging defects that· may result. 

- ~''"' 
One or two examples will illustrate the seriousness of the problems· that 
have resulted from code administration staffs that were undertrained, 
undersized or uncoordinated. No building is better than its 
foundations. Many owner oecupants of new l'x:>uses have been faced with the 
costly problems of damp or flooded basements after they rroved in because 
the time and rroney spent on waterproofing the foundation by the builder 
was less than required to last, at best, more than the customary one 
year guarantee period. A building department with a trained staff. of 
adequate size would have made the foundation inspections at the time 
required to prevent improper waterproofing. 

Inadequate sewage drainage systems can also cause great health hazards 
and necessitate costly repairs, and this problem has affected owners or 
occupants of a wide variety of l'x:>using types ranging from very expensive 
one family l'x:>uses to inexpensive rrobile homes. After the site engineer 
or builder submits percolation test reports concerning the soil 
conditions of the lots where the housing is to be built, the county·or 
municipal health officer needs to spot check the reports to make sure 
these are valid. In addition, where the building agency chief has been 
adequately trained, she or he will not issue a permit to construct the 
proposed housing until the required check has been made by the heal th 
officer. In the absence of the necessary inspect ion and code 
enforcement action, housing with septic tanks has been built on soil not 
meeting the required standards· of- drainage. As a result, after. the 
homes were occupied the human sewage effluent from the .septic disposal 
system saturated the surface of the lawns because it could not·leach 
downward. 

In carrying out their duties, adequately trained building inspection 
officials are capable or providing two especially important services to 
builders and the public. Such officials are able to interpret the code 
requirement questions of builders that often give them an awareness of 
less costly alternate construction materials and practices they can use 
to meet required performance standards. Such building officials also 
have the knowledge and competence required to spot improper or 
uninformed do-it-yourself home improvers and order such practices 
corrected before they cause needless deaths, injuries, or other serious 
consequences. ·' 

Besides refusing to approve an application· for a building .permit· until 
the building plan meets ·code standards or informally advising the 
violator to correct the condition before the next inspection, the 
building official has four other methods of causing those who build, 
enlarge or alter buildings to comply with standards. 
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First, the official may issue a stop order that prevents the builder or 
rehabilitation contractor from proceeding with the work until the 
appropriate correct~ve action is taken. 'Ihis method is seldom utilized 
unless those involved in the project refuse to respond to the building 
official's informal request that the improper work be corrected. 
However, like the fist in a velvet glove, mention of the power to use a 
stop order usually helps to generate appropriate responses from builders 
without any need to actually issue an order or take the case to court. 

Second, the building official may refuse to issue a certificate of 
occupancy until the builder meets all required code standards. This 
means no one may make use of the building; because this prevents the 
owner from selling or renting it. 'Ihis power is a strong stimulant to 
achieve code compliance. 

Third, the condemnation hearing may be used v.hen a building has become 
structurally unfit for safe human habitation, occupancy or use. If the 
facts support the charges, the owner can be ordered to either have the 
property vacated and boarded up until all necessary health and safety 
standards are met if it still is salvable, or to have it demolished. 

Fourth, where all other methods fail or where a violation is uncovered 
afte~ a building is in use, the building official may file charges 
against the owner in the aV~Lupri~tc cou~t in nrner to have the violator 
tried, and, if convicted, ordered to take the actions needed to correct 
same. 

In addition, if a building has been vacated due to fire or other 
damages, or has its windows and doors broken and is vandalized or 
otherwise damaged inside after it becomes vacant, the owner can be 
ordered to board it up and keep it securely boarded. This is necessary 
to prevent entry by curious children and adults, or derelicts or other 
undesirables. 'Ihe former would endanger themselves primarily, but the 
latter are quite likely to endanger the health, safety and security of 
those who occupy or own adjoining properties. Yet, in many cities 
insufficient inspection staffs mean that such vacated or abandoned 
buildings become or are left insecure, thus contributing to the 
deterioration of the areas in which they are located and constituting a 
real hazard to others. 

Whenever condemnation hearings or court actions occur, the building 
inspectors require legal advise to prepare their cases properly and 
effective representation by the state or local prosecutor to win them. 
Too often the needed professional assistance is not forthcoming v.hen the 
inspection agency must depend on such help as a part-time municipal 
attorney who has been given so many other duties that he or she cannot 
or does not spend any time or enough time on building inspection cases. 
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This means the inspection agency does not obtain the successful 
prosecution that is warranted by the evidence and clearly necessary to 
overcome the dangerous and illegal conditions that prompted the 
initiation of the condemnation hearings or court trial. In all such 
cases, the public is the loser. · 
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· RESOOOCE ITEM F 

BACKGROONDS OF STUDENTS' 
ENERGY CONSERVATION TECHNOLOGY-PROGRAM 

A 1970 nationwide study of local building code administration agencies 
and personnel generated responses from 896 municipalities, 96.7% of 
which had building codes.l 

Much of the information below ooncerning the education and experience of 
the clientele for the three series of courses in the ECT program was 
drawn from that study or based upon it. 

ECT..,.100 

CLIENTELE - Inspectors from small (under 25,000 population), 
medium(25,000-100,000 population) and- large (over 100,000 
population) size municipalities. 

STAFF SIZE AND DUTIES - In the ::>mal 1 commun .it ies, the code 
administration agencies are staffed by one or two persons who 
perform the inspections and all other code administration 
functions. '!he inspectors in the medium sized agencies generally 
spend rrost if not all of their time on building inspections. In 
the larger agencies, building inspectors only make building 
inspections and some even inspect only certain classes of 
buildings such as industrial, commercial or residential 
structures. 

EDUCATION AND AGE - Over half have completed high school, one 
third have had some college and. twelve per cent are college 
graduates. Eighty-three percent are distributed evenly_ among the 
30-39, 40-49 and 50-59 year age groups. 

OTHER QUALIFICATIONS - Union building trade experience ranks 
first, that as a general oontractor second and that in nonunion 
building trades third, as rrost oommon occupation backgrounds of 
inspectors. Those with union building trades backgrounds are 
employed rrost often by the large agencies. On the west Coast, 
chiefly, a small percentage of oollege graduates with degrees in 
architecture or engineering serve as building inspectors. In 
small and medium size corrununities, the inspectors usually have had 
contracting or nonunion trades experience. 
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EXPERIENCE - Most recently·appointed building officials' mean years 
of experience in code agency was 2.7, while the maximum was 36 
years.3 '!he mean was 9.9 for senior builqing officials, which \\Quld 
include inspectors with some supervisory responsibilities, and the 
maximum was 44 years as of June, 1970.4 

ECT-200 

CLIENTELE - Code Administrators and plan checkers. 

STAFF SIZE AND DUTIES - These students wili be drawn primarily from 
medium size communities with staffs ranging from 5 to 50 in number. 
In their agencies they either are responsible for the general 
administration of the building a:>de program, including some of the 
plan review \\Qrk, or they spend rrost of their time reviewing plans. 

I 

EDUCATION AND AGE - Like the chief building officials referred to in 
The Municipal Year Book article, about 40% of these students have had 
sane college, almost 30% are college graduates and rrore than 68% are 
between 40 and 59 years of age.5 In general, the plan checkers will 
hold architectural or civil engineering degrees. 

OI'HER QUALIFICATIONS - Substantial experience as a small contractor, 
limited experience as an architect or engineer will characterize 
these students. 

EXPERIENCE - Best estimate is that most of the code administrators 
have had rrore building department experience than the plan checkers. 
6.7 is the median and· 8.6 the mean years of experience for chief 
"building officials" or ~"code administrators" in cities of all 
sizes.6 

ECT-300 

CLIENTELE - Code. Administration_ agency plan review professionals 
registered as architects OL engineers. These students will be 
primarily, if not exclusively, from large municipalities.· 

STAFF SIZE AND DUTIES - They are the plan review specialists· of the 
large a:>de administration agencies and S[Gnd virtually all of their 
time on the plan review ftmction. 

EDUCATION AND ~GE~ The vast majority of this student group·will 
consist of degree holding architects or civil engineers. Possibly a 
very small number of mechanical engineers will be included among 
them. '!heir average age is not known. 
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OTHER QUALIFICATIONS - They will be registered architects or 
registered engineers and will have had substantial experience in 
the private sector as practicing design professionals. 

EXPERIENCE - No information is available that would permit a 
meaningful estimate of the average amount of time these 
professional plan reviewers have served their code administration 
agencies. 

1charles Q. Field and Francis T. Vantu, "Local Regulation of 
Building Agencies, Codes and Politics", the Municipal Yearbook, 1970 
(Washington, D.C.: International City Management Association, 1970), 
p. 139. 

2Ibid., "Table 1/9. Formal Education and Ages of L~cal Building 
Officials", p. 146. 

3Ibid •. "Table 1/10 Years in ·Building Department as of June, 1970 for 
Local Building Officials", p. 146. 

4Loc. cit. 
5oE. cit. "Table 1/9", p. 146: 
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RESOURCE ITEM G 

ENERGY CONSERVATION TECHNOLOGY PROGRAM 
SUGGESTED COURSE TIME ALLOCATIONS 

Series Number Title and Topics* Hours 

ECT 000 
Management and Energa Conservation 
Seminar for State:an Municipal Energy Officials 1 

ECT 

ECT 

EC'l' 

100 
101 
102 
103. 

200 
201 
202 
203 

300 
301 
302 
303 

Energy Conservation Technology for the 
Bu1ld1ng Inspector 

Introduction to Energy Conservation 
Energy Fundamentals 
Model Code for Energy Conservation in New 
Building Construction - cited hereafter as 
"Model Energy Conservation Code" 
Model Energy Conservation Code Application 

·Energy Conservation Technology for Plan 
Examiners and Code Administrators 

Introduction to Energy Conservation 
Energy Fundamentals 
Model Energy Conservation Code 
Model Energy Conservation Code Application 

Energy Conservation Technology - Advanced 
Course for Plan Examiners 

Introduction to Energy Conservation 
Energy F\lndamentals 
Model Energy Conservation Code 
Model Energy Conservation Code Application 

*Although the topics for the Series EX:T-100 through EX:T-300 are 
identical, the material c.overed is rrore complicated and in rrore 
depth in the longer series. 

1 
5 
4 

8 
18 

1 
6 
6 

12 
25 

1 
6 
8 

16 
31 



RESOORCE ITEM H . 

AMERICA'S NEED 'IO ACHIEVE ENERGY INDEPENDENCE* 

"'!he United States is an "energy intensive" nation: it comprises only 
6% of the earth's population but consumes 31% of the world's annual 
energy output. ·America's per capita consumption of the energy is eight 
times· that of the rest of the world. Its demand for energy has been 
increasing at an annual rate of 4 to 5% for the past decade. 

Although the u.s. is completely dependent on energy to meet its needs, 
the nation's concern about an adequate energy supply is relatively 
recent, sparked by the 1973 oil embargo. At that time the United States 
became acutely aware of the extent to which it had been relying upon 
foreign sources of supply and the dangers involved. 

That the United States until that time took energy largely for granted 
is not surprising. • •• through 1950 it had enough fossil fuel to meet 
not only its own demands, but also to maintain reasonably successful 
export of fossil fuels. By 1960 the situation had dlanged and, although 
t.he U.S. still exported fossil fuels, the amount of imports had begun to 
grow, so much so,- in fact, that im.EJUr.Ls of petroleum accrnmted for 19% 
of domestic consumption. ·By 1975, it accounted for 37% of domestic. 
consumption. . 

Causes of the nation's growing domestic energy gap (the difference 
between domestic energy demand and domestic energy supply) have been 
attributed to several key factors: 

a. Reduced exploration for crude oil since 1956 and reduced 
production since 1970. 

b. Consumption of natural gas in excess of the discovery rate 
since 1968. 

c. Environmental regulations which have restricted the use of coal 
(of which the nation has an estimated 800-year supply at current 
consumption rates). 

d. Technical and regulatory restrictions which have slowed the 
projected rate of nuclear energy developnent. 

These conditions were oot unknown. '!hey had caused relatively little 
concern, however, because the nation believes the pledges of oil-

*Excerpt from ECT-200 Course Introduction. 
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producing nations not to use petroleum as a political weapon. The 
situation changed dramatically in 1973 when OPEC nations cut back 
production and embargoed oil supplies to the United States. 

While most .ainericans remember the embargo as a near-panic created by 
severe gasoline shortages, statistics indicate that far more than 
temporary inconvenience was involved. 

In fact, the nation's gross national product (GNP) dropped by $10 to $20 
billion dollars; 500, 000 workers became unemployed, and drastic 
inflationary cost escalations were forced upon all petroleum-based gopds 
and services. 

In retrospect, many now regard the oil embargo as a blessing in 
disguise. It has the positive effect of making the nation aware of. its 
serious energy problems. This awareness, in turn, has resulted in 
comprehensive planning and action to overcome these problems and so make 
the United States energy independent for the mid- and long-term future. 

Unfortunately, these plans have not moved along as quickly as they had 
been projected. As a result: 

* Domestic production of petroleum and natural gas is down; 
* Cost of an imported barrel of oil is up; 
* The rate of coal production has not changed; 
* Utility companies have cancelled or deferred, for economic 

reasons, a substantial portion of additional planned electric 
generating capacity, and 

* Energy waste continues. 

In fact, the United States is rnore vulnerable to an oil embargo than it 
was in the fall of 1973." 
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CHAPI'ER II 

STUDENT'S MANUAL 

Part I. ENERGY CRISIS FAC'roRS AND IMPLICATIONS 

THE CAUSES OF THE ENERGY CRISIS 

Energy supplies and energy usage in the United States and the world 
directly affect the energy dependence of all nations. Despite the 
traditional abundance of fossil fuels on the lt>rth American continent, 
the supply is limited and America already is using rrore oil than it can 
supply domestically. All of the world's currently exploitable fossil 
fuels will be depleted eventually and present forecasts are that the end 
of the foss"il fuel era may be reached in America by 2, 000 A.D.l 

Specifically, what factors brought about the energy crisis that 
confronts the United States? 

First, the historic development and growth of America's economy 
occurred throughout a long period when natural resources were more 
than ample and this led many to assume its energy resources were as 
abundant as the rest.2 

I 

Second, the widespread and rapid growth in the demand for energy 
produced a buyer's market for it, a small return on investments in 
energy production and a decline in the development of domestic 
resources.3 

To illustrate: 

a. Coal production reached its peak in 1947. 
b. Crude oil exploration was declining until the oil embargo 

generated an upsurge in 1974. 
c. Since 1968 the consumption of natural gas has outpaced the 

discovery of new supplies.4 

Moreover, as Figure 1 reveals, America's a::>nsurnption of energy fuels 
as recently as 1974 was far out of proportion to the existing 
reserves that could be recovered economically using today's 
technology.5 

The third cause of the energy crisis was the decline in the 
developnent of domestic supplies and the rise in their prices that 
led the industrial, transportation and residential/commercial energy 
users in America to become increasingly dependent upon the 
traditionally inexpensive foreign oil sources. As a result by 1973, 
35% of the oil used in the u.s. was being imported. 6 
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WHAT ARE THE ROOTS OF.OUR ENERGY 

PROBLEM ? • 

Coal 

~Oil 
~Gas 
!±ml Nuclear 

CJ other 

Proved Reserves Economically 
Recoverable With Existing 
Technology 

FIGURE 15 

1974 
Consumption Pattern 

The drastic increase in our dependence on oil imports since 1950 is 
depicted in Figure 2. 
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HOW DID WE BECOME SO VULNERABLE 
ro OIL IMPORTS ? • 

18 - mm b/d . - Total Domestic Demand 

16 
01mports 

14 

12 
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8 

6 

,-

1950 55 60 65 70 75 

FIGURE 27 

The situation was underscored by the 1973 oil embargo. The embargo did 
by not cause it,. but it did affect oil prices. Translated into dollars, 

1975 the United States·was spending 27 billion dollars or $125 per person 
for. irnported .. oil as compared with about $15 per person in 1970. B 
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CONSEQUENCES OF 'ffiE ENERGY CRISIS 

The capacity to fill the gap between supply and demand in America is 
affected by the size of the gap and the availability of imports. The 
developing nations of the world now are increasing their demand for en­
ergy significantly. 'Iherefore, the rate of depletion of the interna­
tional fossil fuel supplies, including oil, also has been accelerated. 
Because over 50% of the known oil reserves are in the Arabic countries, 
the United States and other major oil users have become vulnerable to 
their demands. Conservation measures that will reduce the rate of 
growth in the demand for energy and also decrease the waste are 
essential means of bridging the time lag between the exhaustion of 
America's existing energy sources and her developnent of new one~. 

Consequently, it is of critical importance that major use be made of en­
ergy conservation efforts l:oth to help carry America through that time 
lag and to help her achieve energy independence. In order to t.µ'lderstand 
what needs to be done and why, it is in order to explore some of the 
other known facts about the demand, consumption, supply, waste and use 
of the existing domestic energy sources and the technological efforts to 
tap or develop others. 

U.S. ENERGY DEMAND 

"Energy demand grew at a rate of 3.6 percent in the 20 years before the 
1973 ernbargo."9 "If the current higher prices of oil continue (about $13 
per barrel in 1975 dollars) energy demand will be much lower and the 
greatest reductions in energy growth/can be expected/in t~e· household/ 
carranerciul and transportation sectors" IO, for these respond sharply to 
higher prices for fuel. 

,, 

Fi~ure 3 indicdtes national energy consumption trends by economic sector 
between 1950 and 1990 and al5o shows the projected impact of the embargo 
in reducing the rate of increase. 

U.S. ENERGY CONSUMPI'ION 

The implications of the demand situntion become clt!a.rer when one 
P~amineo the nalional energy consumption p;i.ttern and the types of fuels 
consumed. One third of the world's energy. is consumed by the United 
States even though it has only 6% of the world's population.12 In 1974, 
this (Fact Sheet 1) is how the total consumption amounting ·to 71, 002 
trillion British thermal units (Btu)* was distributed:l3 

*Btu = quantity of heat required to raise the temperature of one pound 
of water one degree Fahrenheit at or near 39.2°F. 
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HOW MUCH E.NERGY WILL THE NATION 

150 Quadrillion Btu's 
CONSUME ? • 

125 

Industrial 

Transportation 

········ Household & 
·········· Commercial 

;--
Pre -Embargo--..., 

Current Foree~/ 100 

75 

50 

25 

60 70 74 80 85 90 

FIGURE 311 

17 barrels of oil While each American used the energy equivalent to 
during 1900, by 1970 the amount had reached 57 barrels and, 
to 4.8% growth rate of recent years continues, by 1985 
consLUnption could reach 88 barrels a year.16 

42 

the 3.6% 
per capita 



FACT SHEET 1 

U.S. ENERGY CONSUMPI'ION IN 1975 14, 15 

Total Consumption - 71,002 trillion Btu's* 

Petroleum 5.95 billion barrels/year 46.1% 

Coal 554 million short tons 18.4% 

Natural Gas 19, 985 billion feet 3 28.7% 

Nuclear Power 155 billion kilowatt hours 2.3% 

Hydropower and 
Geothermal 304 billion kilowatt hours 4.5% 

*'Ihis equals 200 trillion tons per day or 34 million barrels of 
oil equivalent. 

U.S. ENERGY .SUPPLIES 

The source of the U.S. energy supply in the past fifty years went from 
reliance on ooar for 78% of the supply in 1920 to reliance on oil ( 46%) 
and natural gas (30%) for 76% of the total in 1974.17 Fact Sheet 2 indi­
cates the changing sources in greater detail. 

FACT SHEET 2 

SOuRCES OF U.S. ENERGY SUPPLY, 1920, 1950, 197417 
Percent of 'Ibtal. Supply 

Sources·· 1920 · 19SO 1974 

Coal 78 

Oil 14 

Natural Gas 4 

Hydroelectric 4 

Nuclear 

38 

39 

18 

5 

18 

46 

30 

4 

2 

By 1985, how will the U.S. meet its growing energy demands? Use will be 
made of the same primary energy sources; namely, gas, .oil, coal, 
nucle~r, and hy?roele?tric power, and a 40% increase in the total 
domestic supply is predicted. I8 . · 

The expected increases are depicted in Figure 4. 
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HOW WI LL THE NATION MEET ITS 
- . 

GROWING ENERGY DEMANDS BY 1985? 
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Even if all of these domestic energy sources reach the projected levels, 
however, some shortages still will have to be made up through oil 
imports. 

Because of the extensive research and developnent \t.Urk already underway, 
substantial increases are being achieved in the nuclear energy supply 
and this expansion can be expected to continue now and later. The 
immediate prospects for added supplies from other new energy 
technologies are.not as bright. 

11 'Il1e contribution to domestic energy supplies of solar, geothermal 
and synthetic fuels will be only about one percent ( 1%) bi 1985 
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and, as Figure 5 suggests, they will not begin to contribute in a 
major way until after 1990. 11 20 

HOW NEW TECHNOLOGIES MUCH CAN 
CONTRIBUTE ? 
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FIGURE 521 

U.S. ENERGY WASTE AND USE 

Needless energy inefficiencies in buildings, appliances and automobiles, 
failure to level off the peakload use of utilities, and the inefficient 
methods used to transmit and sto~e energy all contribute to the fact 
that Americans waste over 40% of the energy they use. 22 Eiiergy flow · · 
.pattern charts developed by the staff of the Joint Committee on Atomic 
Energy show, for example, the 1950 pattern and forecast that for 1980.23 
The figures in l:x:>th document the nation's growing dP.pendence on energy 
imports and the high percentage of the total supply th~t i.s lost instead 
of used as shown in Fact Sheet 3. 

45 



FACT SHEET 3 

UNITED STATES ENERGY FI..ru CHART: 

COMPARISON OF 1950 PATTERN WITH 1980 FORECAST23 

Million Bbls/Day Oil Equivalent 
Flow Pattern Elements 

Sources of Energy supply 
Imports 
Domestic 

Total Supply 

Energy Conversion losses During 
Electrical energy generation 
Residential/corrunercial uses 
Industrial uses 
Transportation and other uses 

Energy Used By 
Residential/corrunercial sector 
Industrial sector 
Transportation and other sectors 

TOI'AL 

1950 1980 

.9 22.0 
15.2 26.3 

iL,{5 .1 ( 100%) 48.3(100%) 

1.4 8.1 
.9 2.6 

1.4 3.4 
3.8 10.4 

7.5(47%) 24.5(51%) 

2.7 7.3 
4.2 9.6 
1. 7 6.9 

8.6(53%) 23.8(49%) 

The actual and the anticipated energy imports rose from .9 to 22.0 
million barrels per day oil equivalent between 1950 and 1980. The 
portion lost instead of used in 1950 was 47% while a 51% loss was 
projected for 198o.24 

SUMMARY 

Having noted all of these facts, how can the American energy situation 
be surruned up? 

First, as Figure 6, depicting the World Energy use in tons of coal 
equivalent and the U.S.'s 1970 share of that reveals, world energy use 
has increased markedly since 1900, and the U.S. share has been extremely 
high. In fact, it still is. 

46 



Bl L LION 
TONS 

3 

WORLD ENERGY 
USE- IN TONS OF 

COAL EQUIVALENT 

1970 . U.-S. SHARE 

FIGURE 625 

Second, the projected u.s. demand for oil (Figure 7) and gas (Figure 8) 
in 1985 will not be met unless a significant share of the supply can be 
obtained through imports. 

U.S·. OIL SUPPLY AND DEMAND,.1985 
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Therefore, not only has there been an energy gap between the U.S. energy 
supply and consumption, but the pruj~~tions (Figure 9) inoicate that it 
will continue in the years immediately ahead at least. 
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Third, fossil fuels are severely limited; and developnent of non-fossil 
sources will require substan~ial capital and time. 

Because energy consumption in the 
rate of 4 to 5 percent a year and 
the demand, we now buy 38% of the 
U.S. 26 billion dollars in 1974. 
have: 

United States has been -increasing at a 
our supply is not large enough to meet 
oil we use abroad.29 That oil cost the 
'Ihose same billions of dollars could 

paid the salaries for 4 1/2 million jobs; or, 
could have covered the cost of building 500,000 new homes.30 

The price of that oil is arbitrary and unfair, but it must be paid to 
meet the nation's energy demands until new sources can be developea.31 
It even is ~ssible that its cost will go up further if the Oil Pro­
ducing Ex~rt Countries decide to raise the price again. They also can 
choose to discontinue selling oil to the United States. 

Consequently, you and those who live and work in your states and 
communities have substantial reasons for your growing concern about the 
energy crisis. As a result of this crisis, you and many others in the 
public domain have been led to ask "What can and should we do about it?" 

Positive action to achieve energy conservation is the answer. 
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PAR!' II. ENERGY CONSERVATION 

THE 'IOOL AND THE GOALS 

Energy conservation is the chief tool the United States has at its 
disposal now to make itself less vulnerable to threats of oil embargoes 
and the cost of. further price increases in the immediate and near 
future. 'lb be able to OJntinue enjoying the viable economy the United 
States knows and wants, de-V-el.opm.~rnt and use of a full array of 
conservation measures are musts. 

Vigorous conservation efforts also will accomplish several related 
goals: 

- '!he amount of oil America needs to buy abroad at high prices will be 
reduced: and, 

- '!he IOC>ney thus saved can be invested instead to generate more new 
jobs and new housing at home.32 

Through such efforts, the growth rate in America's demand for energy 
can be curbed, as these effect significant reductions in the amount of 
P.nergy now used and wasted. Energy OJnservation in buildings will be 
of tremendous importance .i..n thic re•pert because, as Figure 10 
indicates, residential and OJrrunercial buildings use about one third vf 
the entire U.S. energy supply.33 

ENERGY CONSUMPTION BY SECTOR 

FIGURE 1034 
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The next three figures indicate the reason why energy conservation in 
the cxmunercial and residential sector is so important. 

TOTAL DAILY HEATING LOAD 
"' 23CJ' c 
0 6~ 

E 10 
>-cu 5 "C 

' :I .... 0 al 
BLDG 1 2 3 1 2 3 
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FIGURE 1135 

TOTAL DAILY COOLING LOAD 
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E 30 
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FIGURE 1235 
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'Ihrough application of an energy conservation code's requirements about 
85% of the energy consuming elements shown in Figure 13 can be regulated 
to achieve greater energy efficiency as well as a reduction in the 
amount lost or wasted. It thus will produce significant benefits to 
owners and tenants. 

COMMERCIAL AND R.ESIDENTIAL 
I distribution of 33.6%) 

L-----;~:==;;:;;::::::i~ 1% Clot hes drying 

Water heating --'1.-9 

Air- conditioning-----­

Ref rigera tlon ------..J 

Misull11neous 
Cooking 

'¥--Other electrical 
Lighting 

Source: N 8 S , July 1973 

FIGURE 1335 

Calculations made for five types of prototypical "conventional" 
buildings and "ASHRAE 90 modified" buildings in 1973 in four sections of 
the United States, namely, Northeast, North Central, South and West, 
showed that the cost of the additional design services required to 
achieve energy cost savings was paid back through these savings in less 
than one year, except in the case of the single family residence. These 
were the average savings and additional design costs: 
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Single-Family r::etached 
Residence 

Low-Rise Apartment 
Off ice Building 
Retail Store 
School 

Ibllars Per Square Foot · . 

Annual 
Energy Savings 

0.07 
0.31 
0.40 
0.68 
0.70 

.Additional 
resign Services 

0.24 
0.09 
0.16 
0.09 
0.15 

STRATEGY FOR ACHIEVING CONSERVATION IN BUILDINGS 

-
Straight 
Payback 

2.9 years 
3.4 months 
2.5 months 
7.6 months 
4.6 months 

Because of the great imp::>rtance of energy conservation in buildings, the 
National Conference of States on Building.Codes and Standards, Inc., the 
three model code groups - Building Officials & Code Administrators 
International, Inc., International Conference of Building Officials, and 
Southern Building Code Congress International, Inc. - and National 
Academy of Code Administration joined forces, with funding support from 
the U.S. r::epartment of Energy to develop a Model Energy Conservation 
Code and Energy Conservation Technology educational program consisting 
of this publication for you and a series of training courses for your 
code officials who will administer the energy code requirements. 
Builders and contractors who comply with these new code standards will 
produce new residential and corranercial buildings, as well as alterations 
and additions, that conserve energy. In order to have the knowledge 
required to achieve code compliance from both groups, your code 
officials will need to take the technical training available to them 
through the Energy Conservation Technology courseR. 

Public administrators with policy making powers concerning energy 
conservation, such as yourselves, frequently are not too familiar with 
the operations of their local or state code administration agency or 
agencies. It is important to have this background in order to 
understand why it will be essential for your code officials at various 
levels to take this technical training. Therefore, it will be useful to 
take a few minutes now to indicate who they are and to examine some of 
the things they will need to know and do to make sure the building done 
in your municipalities and states meets the code's energy conservation 
requirements. 
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PART III. THE CODE A™INISTRA'IDR, THE CODE A™INISTRATION 
AGENCIES, THEIR STAFFS AND FUNCTIONS 

THE BUILDING OFFICIAL AS CODE AmINISTRA'IDR 

BASIS AND NATURE OF IEGAL OBLIGATION 

The tenth amendment to the United States Constitution empowers state 
governments and, subject to state law, their municipalities both to pass 
laws and ordinances - including building codes, to protect the public's 
health, welfare and safety, and to use the :police power also vested in 
them to enforce such laws. Therefore, as the administrator of state or 
local building legislation, the building official is legally obligated 
to enforce every section of all such laws, codes and ordinances that 
regulate building construction, occupancy and use in order to protect 
the health, welfare and safety of the general public. This obligation 
is mandatory. 

CODE AI:MINISTRATION ROLE 

The fundamental tasks of the building official as code administrator are 
to administer, to interpret and to enforce the building code and all 
r.Plnt.P.d codes placed under his or her jurisdiction. These entail not 
only the traditional administrative dulies, but alco requirP nn 
understanding of the role of the legislative and judicial processes in 
keeping the codes current and relevant as well as securing code 
compliance when it proves necessary to resort to court action. 

THE BUILDING OFFICIAL'S PRINCIPAL STAFF MEMBERS AND 'IHEIR ROIES 

The basic code administration staff consists of the building official, 
the plan examiner and the inspector, even though the building official 
alone may be able to and may well perform all three functions in a 
small, predominantly residential community. The plan examiner checks 
the plans submitted to the agency to determine whether these meet ·the 
building code's requirements or, if not, to indicate why these are 
unacceptable. The inspector is responsible for the field checks of 
buildings that are under !=X)nstruction or are undergoing additions, 
alterations, repairs or demolition to make sure the work done and the 
materials used comply with the plans approved by the plan examiner. 
This \'K>rk necessitates visits to the building site at various times 
during the constructi9n process. The exact number of field checks 
depends u:pon the complexity of the construction job, prevailing local 
practice and the adequacy of the size of the inspection force. 

Municipal and state inspection agencies in jurisdictions that have 
adopted the BCX:A, ICBO, or SBCC model codes can turn to these model code 
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groups for plan reviews and other technical assistance when they either 
do not have enough personnel to perform such functions or do not have a· 
staff member with the professional qualifications required to check 
plans for complex buildings. 

TYPICAL ORGANIZATION, STAFFING AND FUNCTIONS OF IARGE, MEDIUM AND SMALL 
SIZE AGENCIES 

THE LARGE DIVISION OR DEPARTMENT 

The large code administration agency's staff normally will include 
field inspectors, plan examiners, supervisors and the code 
administrator who heads the agency. 'Ihe building inspectors usually 
will be responsible for different specialties, such as one- and two­
family versus high rise multiple dwellings. Probably the division or 
department will administer several related codes, including the 
building, housing, mechanical and zoning codes, and possibly the 
electrical and plumbing codes, as well. When it is responsible for 
more than one code, the large division or department usually will 
assign different inspectors to work on different codes if the staff 
size makes this possible. Its plan examiners customarily will be 
registered architects or engineers with substantial experience. They 
will have the formal background required to review plans for buildings 
of diverse complexity covered by existing codes. 

THE MEDIUM SIZE CODE ADMINISTRATION AGENCY 

Like the large agencies, those of medium size also usually include 
inspectors, plan examiners and a code Administrator on their staff~ 
These may or may not have supervisory personnel, other than the 
administrator. 'Ihe agencies are not as likely to be responsible for 
more than two or three codes. Instead, there often will be separate 
building, electrical, housing and plumbing bureaus. In the medium 
size code administration agency, a code administrator who has had 
substantial construction experience also may perform the plan 

.examination function; or else the agency may have a staff architect or 
engineer of limited experience to do it. All of them would need to 
seek outside technical assistance, however, when plans are submitted 
for complex buildings. 

THE ONE OR 'IWO PERSON CODE AGENCY 

When a code agency has only one or two staff members, ooth are likely 
to perform the inspection and plan examination functions, and the 
senior person in experience will function also as the code 
administrator. Most of the construction in communities with such a 
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small staff will'consist of one- and two-family houses, plus a few 
multiple dwellings and some small commercial structures. In such 
towns, the staff IOC>st likely will have to have any complex building 
plan they receive checked by an outside technical code expert. 

Given the variety of code administration agencies and staffs, generally, 
what kind of additional technical knowledge will the inspectors, plan 
examiners and code administrators require to perform thei.r respective 
new.energy conservation code functions? Why will they need special 
training in energy conservation to enable them to administer and enforce 
the new energy code? 

The answer lies in the fact that energy conservation is an entirely new 
subject area for code officials, with current staff members not able to 
perform .these·duties until they receive proper training in that subject. 
By providing for their attendance at such necessary training, the 
municipal and state code administration agencies will minimize their 
need for additional staff. 

REASONS AN ENERGY CONSERVATION TECHNOL(x;Y TRAINING PROGRAM IS NEEDED BY 
CODE All'1INISTRATION srAFFS 

The members nf these staffs require this training because few, if any, 
have had any prior education or experience i1111olving1 

energy fundamentals, 
heat transfer factors, 
new insulation materials and practices or, 
the diverse design methods that must be known and 

understood 

in order to check building plans and inspect buildings under 
construction for compliance with the new code's energy conservation 
requirements. · 

The three series of Ehergy Conservation Technology courses have been 
designed to provide the specific technical knowledge and training code 
administrators, plan examiners and inspectors will require to administer 
and to enforce the r-tx:lel Energy Conservation Code. 

These staffs will need to have working knowledge of the daily heating 
and cooling loads, plus all the other building elements and equipment 
used in these commercial and residential buildings that currently 
contribute to the use of over 33% of Pmerica' s energy supply. · · 

The origin, purpose and major features of the r-t:>del Energy Conservation• 
Code will· be reviewed next. 
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PART IV. THE MODEL ENERGY CONSERVATION CODE 

INI'RODUCTION 

In response to the 1974 energy embargo, the American Society of Heating, 
Refrigerating and Air Conditioning Engineers, Inc., , appointed a 
corranittee to develop the energy conservation standard now.identified as 
ASHRAE 90-75. Approximately 5,000 written comments were sent to the 
committee after it released the first draft of the standard. The 
committee chairman, Mr. Jack Tumilty, estimated that the 100 
individuals who worked on the last draft contributed one million hours 
of voluntary effort to the final document. In the process, they had to 
deal with various problems such as, a) the disagreement among HVAC 
designers about which are the best energy conservation techniques for 
new construction and, b) the lack of conclusive data that the 
application of a single generalized energy conservation standard would 
produce similar effects either on all building types or in.different 
locations. 

The final results of those efforts is ASHRAE 90-75, which is a voluntary 
consensus document. It is still subject to challenge· from some 
quarters. Nevertheless, to date it is the most comprehensive energy 
conservation standard available. '!his is why its technical provisions 
have been used as the basis of the M:>del Code· for.Energy Conservation in 
New Building Construction referred to elsewhere in this manual as the 
"f.bdel Energy Conservation Code". 

In support of the ongoing effort of the Department of Energy (DOE) to 
"develop energy conservation standards for building construction, the 
National Conference of States on Building Codes and Standards, Inc. 
(NCSBCS) has undertaken the development of a nodel energy conservation 
code for state and local building officials. This work has been done. 
with funding from ERDA in cooperation with the three irodel code- groups:_ 
Building Officials and Code Administrators International, Inc. (BOCA), 
International Conference of Building Officials (ICBO) and Southern 
Building Code Congress International.( Inc.(SBCC), and the National 
Academy of Code Administration (NACA)." .j6 Besides irodifying the Ameri:­
can Society of Heating, Refrigerating and Air Conditioning Eng.ineers, 
Inc., energy conservation design standard ASHRAE 90-75 into an adoptable­
code format, prov is ions have been made both for "a forrrial i zed field 
feedback system and (for) bringing energy products into the ongoing 
product acceptance systems currently available ••• 11 37 

PURPOSE 

'lhe M:>del Energy Conservation Code has been developed to serve. two major 
purposes. First, to provide energy conservation standards.for building 
construction based upon the technical portions of ASHRAE 90-75, but 
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written in code enforceable language and including administrative 
provisions to facilitate its adoption and implementation by state and 
local governments. Second, it has been prepared so as· to take into 
account the various code documents reflecting energy standards already 
developed by the model code groups, the Building Code Modernization 
Council and several states, even though none cover all the specific 
areas regulated by ASHRAE 90-75.38 Thus, technical compatibility among 
the various codes has been insured. 

FEATURES OF THE CODE 

What, then, are the major features of the Model Energy Conservation 
Code? 

First, it is based upon the technical i;x:>rtions of ASHRAE 90-75. 

Second, it contains administrative provisions that permit this code 
to be adopted either as is or, with revisions, as a part of a 
statewide or rrodel code. 

Third, the ASHRAE standard has been reorganized so that its systems 
analysis (energy budget-limit.analysis) standards appear first in the 
code, its performance "design criteria" second, and acceptable 
practices standards have Ut!t!i"t added ac thi::> th i rci element of the 
technical provisions. 

Fourth, the Code also provides for non-depleting energy sources and 
has an appendix containing the relevant sections of standards 
referenced in ASHRAE. 

The systems analysis provisions permit innovative design concepts and/or 
the use of non-depletable energy sources such as solar energy. Design 
analysis provides for conventional design of the building envelope and 
mechanical systems for energy efficient usage. The acceptable practices 
provisions pertain to residential buildings of three stories or less 
that are of conventional frame or masonry wall construction and small 
(less than 5,000 square feet) commercial buildings. 

In essence, then, the M:>del Energy Conservation Code is a self-contained 
document that can be used by itself without excessive reference to other 
standards. Copies of the Code can be obtained from NCSBCS or any of the 
three model code groups. Their full names and addresses are listed in 
Fact Sheet 4 together with that of the National Academy of Code 
Administation (NACA). 

Energy conservation is relatively new as a national priority item both 
for America and for state and local code officials. The Model Energy 
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Conservation Code will play a significant part in furthering the 
nation's efforts to achieve energy independence if those responsible for 
administering the new Code's standards have the technical knowledge 
required to do so. '!hey must have appropriate education and training in 
this field to obtain the needed knowledge because it is too complicated 
to be acquired without formal instruction. For this reason the a:>mplete 
energy conservation program includes a series of courses in Energy 
Conservation Technology. '!he characteristics of the Energy Conservation 
Technology curriculum will be outlined. · 
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PART V. ENERGY OONSERVATION TECHNOLOGY CURRICULUM 

The Energy Conservation Technology a.irriculurn consists of three series of 
courses designed, respectively," for: a) inspectors, b) plan examiners and 
code administrators who review plans based on the Model Energy Con­
servation Code's Design Criteria or Accepted Practices provisions and, c) 
the professional, architect/engineer plan examiners who review such plans 
and those involving the complex systems analyses also. The four courses 
in each series include: 

First - An introduction to energy conservation 

Second - Energy fundamentals 

Third - The M::>del Energy Conservation Code and 

Fourth - Application of the code 

The nature, depth and extent of the material to be covered in each Energy 
Conservation Technology (ECT) series have been planned to meet the 
specific needs of the various categories of code officials who will 
attend, 'Ihe inspectors' series of four courses will take about 18 hours, 
the series for those examining plans fur: dll but the very oomplic;:itpci 
buildings will require about 24 hours of class time and that for the 
graduate, professional architect/engineer plan examiners who will have to 
learn systems analyses will involve approximately 34 class lx>urs. 

Fact Sheet 5 in the Fact Sheet Index of suggested materials contains a 
list of the courses in each series and the time allowed for each. 

The full series of courses was offered in four states early in 1977 as a 
pilot prototype effort. The courses can be offered in your area in 
accord with the Energy Conservation Technology Curriculum course 
schedules, cost and enrollment information that currently is being 
prepared. Plans for offering the revised version of these courses 
nationwide are being completed. 

ENERGY CONSERVATION TRAINING ca:>T BENEFIT: Besides the technical neces­
sity of enrolling their code administration staffs in the Energy 
Conservation Technology courses, the state and local governments that do 
so also will help to minimize any need to hire additional personnel. If 
such training is not given to the existing staff for whom it has been 
designed, these governments will rX>t be able to implement their new Model 
Energy Conservation Codes without employing new code administration 
personnel. 

ENROLLING FUR SUCH TRAINING: Achievement of energy conservation in 
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building construction is a matter of vital national significance. Each 
of you has fX>licy-rnaking resp::>nsibilities for the conservation efforts 
in your individual states and communities. The Model Energy 
Conservation C.ode and the Energy Conservation Technology Curr,iculum 
offer you invaluable practical tools for assuring that the critically 
important conservation goals for buildings will be met by those engaged 
in construction in the municipalities and states throughout Pmerica. 
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APPENDIX A.l 

INSTRUCTOR'S LIST OF SLIDES 

NO. TITLE 

1. WHAT ARE '!HE OCOTS OF OUR ENERGY PROBLEM? 
(Iecoverable reserves versus energy cbnsumption pattern) 

2. HOW DID WE BECGIB SO VULNERABLE 'IO OIL IMPORTS? 
(Marked rise in imports versus uneven growth in domestic supplies) 

3. HCW MUCH ENERGY WILL 'IHE NATION CONSUME? 
(Industrial, transportation, household/commercial use 1950-1990, 
including I;>re-embargo and current forecasts) 

4. HCM WILL THE NATION MEET ITS GRCWING ENERGY DEMANDS BY 1985? 
'(Shows hydro, nuclear, coal, oil and gas, 1974 and 1985) 

5. HCW MUCH CAN NEW TECHNOLOGIES CONTRIBUTE? 
(Shows solar, geothermal and synthetics 1975-1990) 

6. WORLD ENERGY USE IN 'IONS OF COAL EXJUIVALENI' 

7. U.S. OIL SUPPLY AND DEMAND, 1985 

8. U.S. GAS SUPPLY AND DEMAND, 1985 

9. PROJECTED . U.S. ENERGY SUPPLY AND CONSUMPTION 
(Makes energy gap clear) 

10. ENERGY CONSUMPTION BY SEC'IDR 
,· (Cornnercial 15%, lesidential 20%, including 13% for heating and 

· cooling) · 

11-12. THE 'IOTAL DAILY HEATING IDAD AND COOLING IDAD 
(All loads and envelope only) 

'..-..... r". r ~ .,._ 

13. COMMERCIAL AND RESIOENTIAL ( DIS'l'RIBUTION OF 'IHE 33. 6% ENERGY 'IHEY 
CONSUME) - PIE CHART 
(Space heating 53%, water heating 12%, air conditioning 8%, 
refrigeration 7%, lighting 5%, other electrical 5%, cooling 4%, 

.... miscellaneous 6%) · 
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APPENDIX A 2 

MANAGEMENT AND ENERGY CONSERVATION SEMINAR 

MEMORANDUM 

To: All Enrollees 

In re: Energy Conservation Code and Training Programs: New State and 
Local Government Tools for Effective Action Concerning the 
Energy crisis. 

This seminar concerns the nationwide energy crisis whose reality is 
docLUnented by some of the fact sheets in this packet. 'Ihere is a ~rked 
gap between America's energy demand and domestic. supply that must be 
reduced in order to ease the crisis until new sources can be developed. 
Energy conservation in new CX>rranercial and residential buildings is one 
of the few highly viable means now available through which the nation's 
energy independence can be fostered. 

Accomplishment of that objective will. require strong and positive 
supportive action by state and local governments throughout the United 
States. The essential steps they need to take in this connection 
include: 

1. Adoption of energy CX>nservation legislation, such as the Model Code 
for Energy Conservation in New Building Construction •. 

2. Enrollment of their building officials and other code adminis­
tration personnel in the Energy Conservation Technology (ECT) 
Training Program. 

The latter has been designed to provide the different members .of the 
code administration team with the specific technical knowledge they 
require to enable them to administer and to enforce the new energy 
conservation legislation. 

The members of existing code administration staffs cannot be expected to 
perform this new.function without such training since few, if any, have 
had any prior education or experienc~ with heat transfer principles, the 
special formulas or different insulation practices. that are among the 
new factors involved in energy conservation.in·new construction. By 
sending their current staffs to the ECT courses, stat~. and local 
governments will make it unnecessary to hire many, if any, new staff 
members. 
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The national government is in the process of developing energy 
conservation performance standards for promulgation in 1979. Neverthe­
less state and local governments should proceed with their plans to 
adopt energy conservation codes now for these reasons: 

First, standards cover recommended practices and materials that will 
accomplish specified objectives in construction but they are voluntary, 
not mandatory. In contrast, a code sets forth legal requirements that 
contractors and builders must follow in the state or municipality that 
has adopted the code. 

Second, it is customary for the national government to follow the 
prevailing state of the art when it promulgates new standards. 
Therefore, the state and local governments that adopt energy 
conservation codes now also will be helping to shape the contents of the 
1979 federal standards. 

Third, the u.s. Energy Conservation and Production Act (Public Law 
94-385, dated August 14, 1976) provides that states and municipalities 
that have not adopted appropriate energy conservation legislation by the 
time the new performance standards are promulgated will be subject to a 
severe penalty: t\b federal financial assistance will be made available 
or approved for the construction of any new commercial or residential 
building within tl1eh t.ound;:irics. 

Fourth, the state and municipal governments which adopt energy 
conservation codes now and provide for their enforcement will be 
contributing immediately to reductions in the amounts of energy required 
to heat and cool the new commercial and residential structures being 
built in their areas and thus will help to generate savings on energy 
expenditures by their residents and office owners and tenants. 

'lb summarize, the adoption of state and local codes that require energy 
conservation in new buildings and the provision of adequate training to 
those who will administer and enforce these code requirements constitute 
vitally important means of helping America reduce its dependence on 
energy imports as much as possible until it can achieve energy 
independence again. Cooperation from all 50 state governments and their 
municipalities will be necessary to obtain .that objective. 
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APPENDIX A 3 

FACT SHEETS FOR STUDENTS 

ENERGY CONSERVA'I'ION TECHNOLOGY 

MANAGEMENT AND ENERGY CONSERVATION (ECT-000) 

FACT. SHEETS INDEX 

No. 'Ibpic 

1. U.S. Energy Consumption in 1974 

2. Sources of U.S. Energy Supply, 1920, 1950 and 1974 

3. United States Energy Flow Chart: Comparison of 1950 Pattern with 
1980 Forecast 

4. Energy Conservation Program Developers' Names, .Addresses and 
Telephone Numbers 

5. Energy Conservation Technology Course Titles and Hours 

6. Other Seminar Lecture Data 

a. U.S. Oil Supply and Demand, 1985 

b. U.S. Ga.s Supply and Demand, 1985 

c. Projected U.S. Energy Supply and Consumption. 
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. . 
MANAGEMENT·AND ENERGY'CONSERVATION (ECT-000.) 

FACT SHEET 1 .. 

U.S. ENERGY CONSUMPI'ION IN,.1975* 

Total Consumption: 

Petroleum 

Coal 

Natural Gas 

Nuclear Power 

Hydropower and 
Geothermal 

71,002 trillion Btu•sl 100% 

5.95 million barrels/day 46.1% 

554 million tons 18.4% 

19,985 billion feet3 28.7% 

155 billion kilowatt hours 2.3% 

304 billion kilowatt hours 4.5% 

l'!his equals 200 trillion tons per day or 34 million barrels oil 
equivalent. 

' . 
*Source: U.S • .t:epartment of the Interior, Energy Perspectives 2 
(Washington, D.C. U.S. Cbvernment Printing Office, June, 1976) p. 63. 

68 



MANAGEMENT AND ENERGY CONSERVATION {ECT-000) 

FACT SHEET 2 

SOURCES OF U.S. ENERGY SUPPLY, 1920, 1950 AND 1974* 

Percent Of ·'Ibtal supply 
Sources 1920 1950 1974 

Coal 78 38 18 

Oil 14 39 46 

Natural Gas 4 18 30 

Hydroelectric 4 5 4 

Nuclear 2 

*Source: Federal Energy .Administration Speaking of Energy {Washington, 
D.C.: U.S. Q:>vernment ~inting Office, July, 1975). p.4. 
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MANAGEMENT AND THE CONSERVATION OF ENERGY (ECT-000) 

FACT SHEET 3 

UNITED STATES ENERGY Fu:M CHARI': 

CCMPARISON OF 1950 PATTERN WITH 1980 FORECAST* 

Million Bbls/Day Oil Equivalent 
Flow Pattern Elements 

Sources of Energy Supply 
Imports 
Domestic 

Total Supply 

Energy Conversion I.Dsses During 
Electrl~dl energy genPrntion 
Residential/commercial uses 
Industrial uses 
Transportation and other uses 

Total I.Dsses 

Energy Used By 
Residential/commercial sector 
Industrial sector 
Transportation and other sectors 

TOI'AL 

1950 1980 

.9 
15.2 

16.1(100%) 

1.4 
.Y 

1.4 
3.8 

7.5(47%) 

2.7 
4.2 
1. 7 

8.6(53%) 

22.0 
26.3 

48.3(100%) 

8~1 
2.6 
3.4 

10.4 

24.5(51%) 

7.3 
9.6 
6.9 

23.8(49%) 

*Source: Summarization of data in Chart A and Chart D of "Energy Flow 
Pattern in the United States 1950 and 1980" oontained in Understanding 
the National Energy Dilemma: A Report of the Joint Committee on Atomic 
Energy (Washington, D.C.: Georgetown University Center for Strategic 
and International Studies, 1973), not paginated. 
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-MANAGEMENT AND ENERGY CONSERVATION ( ECT-000) 

FACT SHEET 4 

ENERGY CODE PROGRAM DEVELOPERS' NAMES AND ADDRESSES 

National Conference of States on Building Codes and Standards, Inc. (NCSBCS) 
1970 Chain Bridge lbad 
Mc:U:an, Virginia 22101 (703) 790-5750 

'lhe Model Code Groups: 

Building Officials and Code Administrators International, Inc. (BOCA) 
1313 East 60th Street 
Chicago, Illinois (312) 947-2580 

International Conference of Building Officials (ICBO) 
5360 s. W:)rkrnan Mill I«:>ad 
Whittier, California 90601 (213) 699-0541 

Southern Building Code Congress International, Inc. (SBCCI) 
3617 - 8th Avenue, So. 
Birmingham, Alabama 35222 (205) 252-8930 

'Jhe National Academy of Code Administration (NACA) 
1970 Chain Bridge lbad 
Mc:U:an, Virginia 22101 (703) 821-8171 
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Series Ntnnber 

ECT 000 

ECT 100 
101 
102. 
103 

ECT 200 
201 
202 
203 

ECT 300 
301 
302 
303 

MANAGEMENT AND ENERGY CONSERVATION (ECT-000) 

.FACT SHEET 5 

ENERGY CONSERVATION TECHNOLOGY PROGRAM 

Course Titles and Hours* 

Title 

Management and Energy Conservation 
(Energy Administrators' Seminar) 

Energy OJnservation Technology for 
the Building Inspector 
Introduction to Energy Conservation 
Energy Fundamentals 
~el Energy Conservation Code 
M:Xlel Energy Conservation Code Application 

(Inspectors' Course) 

Energy Conservation Technology for Plan· 
Examiners and Code Administrators 
Introduction to Energy Conservation 
Energy Fundamentals 
~el Energy Conservation Code 
M:Xlel Energy Conservation Code Application 

(Course for Plan Examiners/Code Admin­
istrators from small and rredium size 
communities) 

Energy Conservation Technology - Advanceq 
Course for Plan Examiners 
Introduction to Energy Conservation 
Energy Fundamentals 
l\bdel Energy Conservation Code 
M:>del Energy Conservation Code Application 

(Course for Graduate Professional Architect/ 
Engineer Plan Examiners) 

Hours 

1 

1 
5 
4 
8 

18 

1 
6 
6 

12 
25 

1 
6 
8 

16 
31 

*'!he ex>urse titles in the ECT 100, 200 and 300 series are the same. 
However, the ex>ntents of each series has been designed specifically for 
the indicated attendees and the coverage of certain elements is more 
extensive in the higher ntnnbered series. 
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MANAGEMENT AND ENERGY CONSERVATION ( ECT-000) 

FACT SHEET 6 

OTHER DP.TA FRa-1 SEMINAR LECTURE: Charts a, b and c 

Chart a* 

PROJECTED SOURCES OF EQTENI'IAL U.S. IEMAND FOR OIL, 1985 

*Source: Chase Manhattan Bank 

IMPORTS 
51% 

DOMESTIC 
49% 
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FACT SHEET 6 (Cont.) 

Chart b* 

U.S. GAS SUPPLY AND DEMAND, 1985 - Billions of cubic feet daily 

*Source: Chase Manhattan Bank 
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FACT SHEET 6 (Cont.) 

Chart c 

PROJECTED U. S. ENERGY 
SUPPLY AND CONSUMPTION 
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