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The Ceiter for Building Technology (CBT) provides the
techmcal and scientifif, bases for criteria and standards that
mprove the usdfulness. safety. and economy of buildings
while conserving building materials and energy. CBT's

activities support the building technology program of the
. Federal. State and local government: assistdesign pro- »
+ fessions. building officials and the research commumty by

3 develgping design cnitena that improte buijdings: and
assist manufacturers of building products By developing

cntéria fer evaluating innovative bulldingimatenals,

+ ~ The report summanzes CBT’s research far calendar vear

. 1975. Each summary lists the project title, its progress,’
point of contact withn CBT and sponsor. The reader is
encouraged to review two other companior?documents.

. \BS Special Publisation 439. Tke Center for Building
Technology: A Perspectie. presents the facilities and
approaches-to bulding research at the Center, Another

. document. CBT Publications, hsts with abstracts and le_\c-

. decade.

+

~

words. all reports published by CBT during the past

The summaries presented i this report are acranged by
subject-matter categories. such as Disdster Mitigation.
St"u.ctural Studies, Edonomics. and so on. These cate:
gosies, however. werg selécted merely to group like pro-

~— ““organization 15.shown below:
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4yects—not td’reﬂeet the structure of the Center. CBTs . .
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lhe Nauonal Bureau of Stdndards'(f\BS) energy con- )
servation program involves coordinated efforts within the .
areas of bulldings, community services, industry and RS
standards, carried out by many umts within NBS andout- ¥ 7
side contractors. This project covers the overall planning,
manageurent, monitoring, and support functions of the -7
energy conservation program office. The overall program -
plan and organizational framewdtk werédes eloped for
i management of the burldings and industey portions of the i
s energy program Accomplishments mclude sub- !
stantial staff support to the Federal Energy Admimstration,
- the Energy Research and Development Adimumstration, and ..
the Department of Houstng and Urban Development

‘Center’s

developing the EYT6 energy ('onsorvdtmn programy for
these agencies. ’

.
-

.
- e et e > .

v >

To be most effecuve. research finding$ on energy cons " »
servation need to quwkl‘y reach those who may benefu T
from them. They also must be presented 1 an effective
and usable forp. This project supports pn-pardtlon of a
variety qf pubhéations to dissemimate the iimdings of the -
National Burcau of Standards research. Inquinies for tech-
nical information are .wcommodatcd. and fbrmation
brochures preparod, Laaison is being established and
maintained with the university and academic commuhnty
and with industry and professional groups to identify
energy conservation needs and t§ foster the exchange of '
ideas and infermation. - A series of 1ssue papers will be ,
preserited and semnars involving leading-acaderme and
- yidustry rcso.xr(‘h(-re will be supported

*e
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ENERGY CONSERVATION IN
BUILDINGS * .
Hem: Trechsel *

Off ice of Energ\ Conservations 30192 13892

Sponsor - 7\"alzonaf%ureau of Standards
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"PECHNCAL AND MANAGEMENT
osUPPORT TO FEDERAL ENERGY
ADMINISTRATION -

Hewz Trochel ~

1] 4
Office ot Fnergy Ciservation - 30192138092

Sponsor - Federal Energv “{dministration
&

ENERGY STORAGE'IN BUILDINGS
o Joseph Cha
~ Rwlding Encironment Dzuswn - 30! 9)1 3721

Sponsor -)\'alzonal Bureau of Standards
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. This program involves coordinated efforts carned out

b many umis withyn the, National Bureau® of Standards
and contractors. It supports the ov erall building-related
plannmg, management, momtoring, “and support fnn( thllb
< of the « energy (onsvr\.ltlon‘progr'lm office. The ( ,onter 15
t‘\.lluatmg the energy conservation n buldings program
for. FY77 and beyond. based’on an analysis of future re- -
seardh needs and prioritigs. A systems study of energy
balance m buldings, oondldcrmg all thie elements of énergy
gains £nd losses. 13 beng conducted to determine t¥ose, -
areas of tec hnology requirmg research which have the
greatest pote ntial for cner;,\ Consgrvation. both n the near
and tong terni. ., )

£y ~

(RS N
The Nawonal Bureau of Standards (NBS) c\ncrgy con-
servation Y buildings pfogram mvolves coordinated efforts,
within NBS, the Federal Energy Admimstgation (FEA),
outsyde contractdrs, andeother agencies. Project activity
includes.detailed ‘momtormg\of the NBS research projects
i the FEA-supported energy consérvation in buildings
program, mulestone completion, .mdﬂdchver) of products,
Major acpvities dlso ymvolve developing and plannmy the
researc h progran! hn(i’ pxoudmg technical support to FEA
for evaluanion of researdLproposafs. technical conferences,

ete. . v

A}

W

)

) . .
The goal of this program &'to gstabhsh which energy | <
+ storage techmques arermost advarrtageous. The program 18%
cstabhahmg cnitenia for imcorporating edergy storage
systems wito buildings, determining the potential of various
types of energy storage systems, and ,dcvclopmg, test
methods Tor evaluating entrgy storage’systems. “Some of

(latent/sensible), fly¥heels, batteries, hydrogen, com:
prcssc‘d air“magnetic and hydraulic.” )

The criteria to be deloped ‘will invive the determina- °
tion of those parameters (i.e., energy density, spdeific.

' lenergy, ctc.) that are significant for evaluating’ the ‘com-

: patablht) of varlous energy storage systems with different

by a thoro‘ugh analysns of energy ﬂman
buildings.

. -

- the technologics to be evaluated arethérmal storage L
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"GENERAL SERVICES
ADMINISTRATION MANGHESTER  ~
“ BUILDING

Tamamz Kusuda
Building Enut?onment Dision - 30) 1.921.3501

.
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Sponsor. - Evergy ReSearclg anc[ Development

-

. Administration .

. .

' .

'ENERGY CO\'SERV ATION IN GARDE\’
APARTMENTS -

Mazy Needleman

Butldmg Enuron.menl Dzuszon 301 9213512
? ?

Sponsor - F ederal Energ_y Admupastration
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< TWIN RIVLRS ENERGY

CONSERVATION
Heinz Trechsel -~
Oﬁce of Energy Consertauon 301 951-389‘7
A
" Sponsor - l';nergy Research and Dene.lopment
Administration , -
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, The Center isuassisting the General Services Admimstra-
tion to desngn, construct, and e\ gfuate an energy con-
servation demonstration. office building jn Manchester,

_ New Hampshire. €omprehensive energy analysis calcula;,
tionis were followed by exferimental validation by securing -

at least two vears of continuous (hourly) data acquisition \___

for building thermal performance and energy consumptign.
“his projeet also covers the design procurement and -
evaluation of a solar heating and cooling system. o

.- . . \

N s

Heating and cooling foads are being measured for a

-+ garden apartrent complex. These loads will then be com-

L]

" pared with correspondmg values after techijques to reduce
energy consumption are fnstalled. These retrofit measures
* nclude installation of storm windows, ‘ad'dmon of solar

“shading devices to the window systems. and installation”of
a device to record the on-off gycle of the heating and air-

* conditioning system. The Natwna] Bureau of Standards
Load Determmatlon (NBSLD) computer program will be .
used for predicting pre-retrofi¥and post- -retrofit heating

loads for three instrumented apartments. Then. NBSLD .

will be used to predict hedting loads. for the whole apart-
ment compl&x ‘uermlttmg “the reductions 1n heating
requirements to be qupntifidd. This procedure will be

-

repeated durmg_thg summér -season. permitting the reduc- -
« tion in cooling’ energ) requnrements ta be quanfxred

- N L

This project is operating in concert with the National
Science Foundation project, “Energy Husbandry 1n
Housing,” being conducted b)'Princeton University. The
study”is a two-year effort consisting of aplanned retrofit
. experiment irf townhousSes at ’Twin Rivers, New Jegsey, and
the deyelopment of a series of ‘manuals for specific aud:- +
ences of the bulldmg commupnity. Low- -cost retrofit experi-
ments a are bemg conducied to provide quanmatne data for
_ retrofit manuals An-energy sonservation guide for home-
"busers and an’ operating manual {o:’-homeowners will be

. de&eloped Durjng FY77, an experiment will be"conducted .

s 10 prm ide a measured da'(a base for a retrofit manual that
. starts with the assufnption that an invesent in energy
conng?atlon will be made. Other manuals to be pro-
duced in FY77 include 3-manpal for small builders. a
manaual for state and local officials, a manual for large
bunlders developers. archltecis and engmeers, and a hand-
book for the bunldmg research community.
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SUPPORT: COMMUNITY SERVICES
s ADMINISTRATION WINTERIZATION
ROGRAM - .

3

Jaohn Stroik o

.
4

301.921-3595 ., T

Sponsor - Commumity Services Administration.
L [} - ? " L

|

Tethnical Evaluation and Application Division -

. 7COMPUTER CONTROL OF HEATING, -

= VENTILATLNG AND AIR CONDITIONENG

EQUIPMEN:F FOR ENERGY
CONSERVATION
David Didion

Building-Environment Drvision - 301 927 2994

+Sponsors - National Bureau-of Standards
Federal Energy Administration

’

o 4 ’ »" * s 'Q
Since it has Become lmpgratwe to conserve energy an,d

energy costs are increasing, the Commynity Services
Administration (CSA) has established a program to "

_winterize the homes of thoseleast. able 1o afford retro’
"fitting to conserve en'crgy=—the poor. The Center will, *

_assist the CSA in*its program by developing performance

.

criteria and retrofitting guidelines, and providing technical -
assistance in reviewing and evaluating methodologies.
Thisancludes the dev ént of a comprehensu'e.,plan
plds immediate technical assistance for the CSA. .
After analysis of the state-of-the-art in retrofitting /o:
energy conservation of low-income family housing,
including past ‘and ongging CSA prajects, a comprehensn'e
plan of research dnd technical assistancé wii¥'be developed. .
Included will be: investigations jnto the performarice of -
existing matérials gnd methods; evaluations of the CSA

‘ p:lot projegt in Colorado; technical and economic evalua:

tions of nnovative retrofit options; development'of?rltena
for use mn guidelines in addition tosassiting in the Heveldp™>
ment of the guﬂ_igbﬁbs themselves. The work will be

carried gut by 2 ﬁgﬁg‘c:pimaryﬂqam of architects.
thermal engmeersifmlldmg economists, material f-pecxa,hsts,

and others Tt
< ’

-

» -4

To determine the operational confrol techniques that .
will provide the greatest. and most prattical,-savings in the
general purpose laboratories at the National Bureau of _
Standards (NBS). an_experimental program is being con-
ducted. [t entails the automation of mechanicalsystems,
central computenzed control, and metering of selected
zones 1n an NBS ,bunldmg under a variéty of-control = .
patterns and seasons. Based on these results afd practical

 operating expegience, a more realistic determination_can be

made ef the methéds to be used in ‘the remaining general
purpose labs and in the NBS Administration Building. The

. experimental data verifying the computer simulation‘model ,

will allaw for gc.nerahzatlon to othé# office bmldmgs of
similar systems.

The Center will install ifstrumentation and controls in
the ten air handlers’ in the buﬂdmg. Signals from these
points will be $ent to a céntral computerized control pangl
which will determine the modg, or modes, of operatior that
will result in the most efficient operation compauble wnh
the laboratory requirements. \r&surements of theg energ)
coysumphon will be made durihg four seasons to deter-
‘mine the energy savings achievable’ thpough the autdmation
of the heating, \enulanng and air conditioning systems
serving the general purpose”laboratories at NBS. s

A



VENT!LATL\ SY S'Tb“S FOR ENERGY . Since aépruxlmatel,\ 30 percent of energy used for ~ ® ° ~
¢y CO\SERV»\TIO\ : . ’\./) ] heating and cooling a building is spent\'or processing vent:
~ ’ A
o . £ tlation arr. 1t 1s important to design and operate ventilation
. ~ Tamam: l\usuda . systems efficiently, . - .

. . 30192135
Building Environment I)umo'n 301:921-3301 The approgch 15 ‘o studt the,amount of outdoor air

< .' “Sponsor - Vational Bureau of Standards needed for the well-beirig of the occupants and to develop

methods of controlling ventilkNon rate according to the* P ,,‘{‘:“,
. . - o . needs of the occupants. In conjunction with an Energy }::‘4 BN "
o . : - - Research and Development Admimistration-supported pro-. =
> R - ject. actual fanldings will be operated under planned .
. Ce : ventilation modes. and the occupants’ regponses will be *
. - . studied ~|;nu|taneou~|\ The ‘specific approaeh-iaken in
. . this project 1s to study the build-up of various room air
contamnants under various modes of ventilalién control. N
. . ’ . s tvpes and location of ventilation air sensors. and the a
. . variable volume svstems and a reheat system. Thi study
© N will use’the National Bureau of Sta dards computer
program that simulates the performance of all"ﬂdt‘ (venn

- lationy <ystems o N '

- CEQUIPMENT MAINTEN X‘\C‘E FOR - Better maintained équxpmerit will yse less c;lergy per - P
’ ENERGY CONSERV ¢TION ' unit of output. Under these «onditions. 1t becomes ‘profit-
v “able to increase the level of equipmeat. maintenance used.
Technical I'zalua!zon and 4pp11ralwn Ditrcion - to dehver bailding serviges. The purpose of ths study is' o
. 3019213701 - to develop 2 model that will pérmat quannrcanon of the -
.o - N - « appropnate level of maintenance in terms of performance
) .« . . s > attainment and relative costs. Such a model will helj ) -
.Spo;zsor - Federal Ener> fam:nxslrf{zxm . decision-malfets select economicalh effi cient levels® orf)
) . s - . " mantenance for elements of bu:ldmg services equipment, /. . |
such a~ heating. ventilating. and anr»;;ondxtnomng systems,
—lumination equipment, and elevators and’ ewaTators .
A fimte-state. f'mte-acnon*space Markovian dynamic "
. programming model of equipment performance as a , ..
. function of narntenance levels.will be con>tr}u‘ted An s
algonithm for findmg the best maintenance pOllC} will be <«
¥ . wnttenn the BASIC computer lahguage.” The model will + |
. --. be apphed n an illustrative ¢xample.

[y

* JoelLern &

-~

" FIELD STUDY OF OIL BURMERS . Improsing the seasonal perfo;'m:mce of residential oil -

- burners can sayé&considerable energy. This program is ~

: Ceoxg' Kelly *
! Buil He Fr;:iioﬁnfmrDizmon . 301-921-3521 - ammed at delermn:ng»@ow this car be done and e\aluatmg
‘ g = “ ) - the potential energy savings that could result.from \ano‘us

’ .ponsor . i} ’ : modifications. .
St 3 + Federal .Energ) 4dmznfs-’1ra:xon ‘ " A prov cdure for reducing nozzle size aﬁd for recogmzmg

. oversize umts will be developed: Then. a Tield gtudy. will
. M be made-to evalaate further reductions in the finng rale
. achievabléf thréugh burner modification and changes 1 ‘the
) < o fire box. < T - :
: s Dunng FY?5. data were obtained on the effect of annual

3
’
.

’ E l C e 4
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oil burner tune-up and the potential energy, s'avings result-
ing from the reduction of nozzle:Size on oversized installa-
. - \ . .. - tions. The projected average seasonal fuel and cost savirigs
o : : . obtained by a 29-percent reduction-of the average nozzle
) . . size of a répresentative mix of oil-burner systengs in New
‘ q ) England were 5.2 percent and 3.7 percent, respectively.
- i +.Javings for four other system mixes, representative of
. ) : other’U.S. .regions, wer? also derived. . - o
The analysis indicates that the control of excess com-
bustion air is an’essential factor in the amount of energy
.. savings realized. The study found that (1) uptoan 8 *
o .. ) . - percent fue} saving could be achieved by nozzle size reduc-
: L o T - tion if the percent of excéss air could be maihtained -
‘ - ) . corisfant? and (2) the savifigs would be igereased to 15.7
- perceny if the nozzle size reduction could have been -
g . cotipled’to a reduction in excess air from the “as found”
' J;’ . L average of 83.7 percent 10 40 percen.?-(?qnévalem to'a 21.5
. percent reduction of combustion air). .
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MODULAR INTEGRATED UTILITY
SYSTEMS: DEMO STRATION
Clinton Phillips -

Office ofEnergy Conservation - 301921-3741

Sponsor - Department of Housing (znd U rb(zn
| Development -,
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- MODULAR l‘ﬂ’h(,R ATED UTILITY, .

SYSFEMS: DESICN. nuésrs AND™

TEC,H,\I_C.-\L SUPPORT

. =
?

John Ryan ) >

[}

i

()ﬁce of[:nergw “Conservation - 301-921-3741
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*Sponsor - Department 0] Housing and 1 rbah
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The \Iodular lntegratt,d Utrllty fw:tems (MIUS) domon ’
stration js the first fully-integrated plant demonstyation .
providing ¢lectrical, thersfial, solid waste inanagemem and
wastewater management community services:, . The Centér’s'. .
successful involvement 1 the MIUS Total Energy Dentont » .

stration for the Department of Housing and Urban
Development (HUD) has'resutted in the Center being given .
lead technical responsibility. The Genter for Building
Te(hnglogv will develop and implement the MIUS désign
monitoring and evaluation plan of the,plant similar to that |
* provided in the Total Energy Demonstration. “The design’ |
monitoring requirey that the r\atnonal Bureau of Standards '
(NBS) be responsible for” evaluatmg the de»sngn of the |
MIUS plant .in accordance with the NBS- preparcd perform- .- - ] }
ance specilication. - e
In FY75, the Center provided energys-¢conomic, and
" environmental analyses of proposals received in response
to HUD's MIUS Demonsiratior request for proposals.
Initial program plans for the complete demonstration. : ,
design monitoring and performance evaluation were

developed. *

Ve

PEENY
. . 1

.~ Although the principal technical study resources of the

Départment of Housing and Urban Development (HUD). .
Modular Integrated Utility Systems (MIYS) program are in #*
other participating agencies, the Centers’ expeértise is used h
to knit together the tec(rncal output, to assist HUD in the

technical direction of the program, and to review other
partmﬁatmgmgency documentatidn for publication.

Four efforts have beeh 1dentrf|ed under the Design,

.

qu‘xflcatrons, Economic and Instifutional Studies; Teck- .

4 o
nical Reviews; and Technology Evaluations.

. In the Technology Evaluation effart the Center is
. - Fa

In the performance specification effort the Cent ris
developing a document which. contains the mlmmum\per- .
formance quality tevels of the MIUS product$ and
services: reliabiljty, energy efficiency, control, énviroy-
mentalimpact, natural hazards resistance, ogcupational
safety, and’ community impact, - A .

Under the Econemic and, Institutional Studies effort the
Center is conducting.cost/benefit, economic feasrbrhty, apl
marketing studies, to develop methodolggles for such
anajyses and to 1dentrfy and develop solutions to institu-
tional, legal, and‘géveraimefital factors which constrain,__
delay or prevent the 1mplementat|on of the MIUS concept.
o’ the Technical Review effort the (ent(-r for Building E

Ted mology is (onductlng coordlr]ate(l tv(‘hmml reviews of (I

ad

TIgorols reviews of other program (locunwmat_xou 3
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‘ MODULAR INTE&RA’PED UTIl,I’l‘Y

’

.+’ % . SYSTEMS:; PROJECT MANAGEMENT

AT —_

LT Clinton PRlps -
U Ofﬁ!e of Energy Conservation - 301 921 3741

Sponsor - Department of Housing and U rban

Development . s
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, MODULAR INTEGRATED UTILITY
SYSTEMS: PROGRAMMATIC
SUPPORT

Clinton thllzps
Off ce oj‘Energy Conservatzon 3019213 741
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Sponsor Department of Housmg and Urban .

T a

. ""was comple\led Thé Cénter developed and maintained a T

RE
-

St

conducting mvestlgatlons in several key areas of MIUS
technology. Particular emphasns is placed on those tech-
“nologies where particular NBS expertise exists. For
‘example, technology evaluation of heat pumps relative to

~MIUS technology and of the integration of wastewater
treatment in MIUS is being performed. A new task con- .
cerned with the field-based 1aboratory investigation of solid -, :
waste incineration/heat recovery/MIUS integration of the
Jersey City Total Engery Demonstration site was initiated.
In addition, completion of earlier efforts i3 anticipated in
FY76: publication of the MIUS teﬁpdléy evaluation of
computer Software; the solid waste data base; and an -
electrical load proflle

- Y a . - Y
The Department of Housing and Urban Development
(HUD)-Modular Integrated Utility Systems (MIUS) pro-
gram 1s studying—by means-of real- life demonstratlons—
"~ the” lmprovememsto be obtained by integration in furnish-
. ing the essential utility services for communities.” The
utilities of prin,clpal,concern are electric energy, heating
and cooling, liquid #nd solid waste management and . '
potable water. Integration of the facilities for providing
these services minimizes net environmental impact and
permits optimization of energy utilization, mass-flow, K -
resgurce demand, management/maintenance labor, and. o .
plant sizing. The project consists of several principal™ ' A
subelements: Technical Support, Total Energy Demonstra-
tion and MIUS Demonstration. i & . ’

v . - » )

\ﬁ "\ «
%The‘Center, under the Departmem of Housing and
Urban Development (HUD) Memorandum of Under-
standing on the Modular Integrated, l.ltlllty System - -
(MIUS), has provided programmatic managgment support ° .
to HUD for the overal] multi-agency HUD-MIUS program. o
For the past ygar the Genter has monitored the overall ° '
direction of the program, made techmcal and managerlal
recommendations toz » participatéd in mteragency dis- s,
cussigns.as support HUD,,represemed HUD in vatious .
roles; and pronded a management information system

-

<

Lt Serwce to HUR.

Durmg FY75, information systems were developed
! accepted by HUD refined, and, rgaintajned. Final duplica®:
tion and orgamzahon of the MIUS technical reference file . -

program. -control. and momtorlng information system in a
MIUS situation room:display ‘at the Natjonal Bureau of 7
Standards*’ - )
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ENERGY CONSERVA’i‘I()N HANDBOOK
Clinton Phullips :

O[f ce of l'nergy Conservation - 301921 3741

Sponsor - Lnuted States Aur Korce
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This research will identify and consohdate energy con-
servation measures, determine therr applications 1o Air
Force facihities, and prepare an energy conservation hand.’

\ book for use by the Air Force base engineers. The hand-

. book will explaini enérgy conservation options and pro-
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cedures for retrofit of existing facilities. In addition, the
handbook will present benefit/cost analysis procedures for
computation. of potential savings and amortization data for
alternative energy conservation measures. Heallh safety,
and environmental impact will also be cqnsidered. Special
portions of the handbook will be devoted to conducting
building surveys and energy audts.
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TheDepartment of Commerce : (DoC) has’ developed a

- ., = —~=pregram, baséd on tht Natlonal'Bureau of Standards

- 7 (NBS) H’andbgol( 115, Egergy Coniservation Program Guide

for Ind'z\tr) dnd Coinmerce to assnzt _industry and commerce ‘

in ing to the increased cosfand shortage of energy. -

‘Tl Centhr |s=3upplyl the sclenttﬁc and-techmnical sup-

’

“port 1o Dot: <,
, « . Specific projectSh thé Genter’s effort include supple:
~ T mgnts&o landl)oo 115, a guidébodk specifically for small
- ‘busmessesengagcd i light industry and commerce, a |
,. college couts *for emergy conservation practices, case
‘ studies in srp smesseS, a waste heat engineering guide-
- book, rmd process énergy Conseryatidn manuals for such
I areas as steam Ky,steld's furnaces, kilns, and ovens. The
. Center wi provide, as rec dested, technicdl review -
. and arxalers of mdl trial processes, research pfoposals,
. and legislative proposals in energy conservation; technical
o support fog wq‘r'lcsho sitand program management for
effective coo;{lma'tlon of NBS projects and for inter-" .+ -
: ‘ actions wnt{; other government academlc, ‘and industrial
' 'msu‘uﬁ“oas - _g ., - B

.- \ oL AN

\‘
- < -
.

N

o

3" -@

T v .« .

. Lack ol\a firm te"clﬁucal base in energy conservation will
serlously hatnper natjonal, efforts in energy .conseryasion
"'+ and selection and'lmplementatlon of Federal fiscal@nd *

- tegulator? initiative, singe.the problem of excesslve energy
coris ptlonﬂl bagéd on effective technology “
.+ To @ industty in voluntary energy conservatien pro-

s Jects, thel‘ollowmg actlvmes are being undertaken: *

. . ®An assesslg*nt ‘of the use of the National Bureaw of""gz
Standards (NBS) Handbook 115, Energy Conserbatzon
. . Progmm Guade for Indusify and c(}mmerce (EPIC) in
. frvc “industrial plants has been missioned with the
, Umversnty of Tennessee. -
oA Catholrc‘Umversrty study is bemg used'to help .
develop the EPIG ppogram for hght mdustry and”
comnerce. . ) ‘- R
® A upiversity engmecrmg course on energy manage-’ .
.l o mcnﬁised upon EPIC, is being developed. . .
~ An assessmcn&of the;role of. measurement, technology N
and controls egergy tohservation in mdustry is hemg Y,
Earried out. *A systém w:ll be developed for evaluating
energy fluxes in an mdustrlal*process, and recommerida-.
tions will be made on ways to monitor and control these l

l

" fluxes. In addition, an éffort-will be made to gain insight
' mto/posSlhle technijcal developments aimey at lmproved
The NBS role in ¢ombustion technology is bemg ’ B
assessed. In partjcular, NBS™is examining the measure-

M energy control. ¢, .~ . ¢
ment research neetls of the industrial community .and the - .

C e e T T
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‘ ) a%pr /p,rlate rolﬁ‘é‘&rf NBS, th@‘tanonal laboratorles, and
) psivate or ations. v) ’
“ , « . . -The use of improved thermography for *industrial plant ‘
: v
14 .o surveys“is being further dev. loped and applled to-process
gy ‘ . ol « * heat’balances and plant enerly atdits. Quantitative
. ’ 7 . ‘ studres will be carried out on 3electet industrial facilities,
A T ! . . mcludmg befare and after studies on the effects of energy
. - conservatron measures on patterns of; radiant energy losses.
- D) 1, . ) . = . ' - : ) ) ‘..
}._,: . ESTABLISHMEVT OF A DATA BASE, Inrecent years a major, advance has taken place in ' the
. FOR COMBUSTION MODELING e quantltatlve computer modeling of large scale chemical and
; Y Kenneth Kreidef - ) st R engrneerlng systems. The usefulness of [present:day

computef models is strongly dependent on a detailed and *  °
. accurate desctiption of the elementary chemical reacjions
- and 'thermal propertres of the reactive lntermedlate radical - ..
. Sponsor - Enargy Research an([Develop ment and jonic species. The mathematical models have now !
i C Administration . _ b&come cruciél tools in combustion systems dévelopment * ~
, N and contro}: In partrcular, they are invaluable for the
e proper interpretation of bench and pilot plant experiments.
' At the elementary chemical reaction level, the data are
el - perfinent to.many diffefent system models, and there is an
e - - overriging need for consistency, as well as accuracy, in the
L, . data‘base used when drfferent/nrgamzatrons attack the
F et : . same problem area! This cfeates a feed not only for
A BRI : : . . - measurements, but also for development of new and more
’ ., ® ' accurate measurement techniques and computerized data ’
- - activities. //m o7
. s The-National Bureau of Standards (NBS) will address —
. ' . ‘the development of accurate data on the mechanisms, rates , . .
. . and energetics of selected classes of ‘combustion reactions. ‘
CL . ) These data are used not only in combustign, but also in
‘ ) many-other sectors of technology to develop quantitative :
- . ! . models of diverse high temperature systems to aid in the
Aot . description and control of flames; plasmas, combustion © %
R . . systems. and petrochemlcal processes.= The project
- - . activities include development and definition of measure-
ment techniques, accurate measurenients and compilation,
evaluation and dlssemm,atlon of data. .~ -
.- NBS is assesstng where the data needs for-combustion
research and combustor development are most urgent, and
- engaglng in data measurement compilation, and‘analysls, .

Office of Energy ! Conservatton 301 921 -3275
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TAC present portland cement manufacture requires d
+ almost, .ope percent of the energy consumed in the U.S, .
2
’ The-replacement of a portion+g{ thls material by a sultable

h 35
waste product@éuc as fly ash will resu;Lt inz a@hﬂaﬂhal
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energy savings and also will allevna’le waste disposil

problems. Electric utilities now produce about 30 million
tons of fly ash apnually. + While blended cements have
seen only limiTeduse-in the-U. S , their valud has been
demonstratcd by extensnvé"use n ot-her ifdustiialized
countries. . b
In'this project, the reactions of blended cemeritécon-
taining waste and by-product materials will be studied to
provide msnghtme‘mrportant variables in the choice of
* cement replacement materials. The effect of the replace-
© - < ment matéfials on %he alkali-aggegate reaction, sulfate,
resistance, strength development, and durability of blended
oemments will be evaluated to prov1de a basis for perform-
ance tests and criteria.

The study of the, alkali-aggregate and sulfate attack -
reactions will be carried out by chemical analysis, X-ray
diffraction, scanning electroh @and opucal ’mu,roscop)?
thermal analysis, and imédHanical property meastirements.
Although tests will be\ carried oul in accordapnce with the
American Society for Testing and Materials (ASTM) pro-

. cedures, new tests will be developed where needed. The
new tests will be submitted for consideration by ASTM.

Paper recycling- results in considerable savings in<
energy consumpuon per torf of paper produced; no leggag
or pulpmg is requiréd in piper recycling. However, most .
wagte paper is composed of a mixture of paper grades. *
There is a limited ase for this waste paper, regardless of
the quality of the paper in thesmixture, since the paper
indus{ry is*not accustomed to working with unknown Tiber

A
"~ aclerized and graded, there would be greater inceritive to
recycle, since this waste could be used to make more than
. just the lowest of paper grades.
In this project, test methods are,being developed to
. supply the data necessary to charadtefize and grade pulps .
made from mixtures of assorted fibers. At first, mixtures
will be made from identifiedand charactgrized pulps
accordmg to a statistieal samplingsplan.’. Fiber-length dis- .
o .trnbuhon- will be determined by arf image-analysis tech: -
. nigye, and the specific surface of the pulps in aqueous.
suspension will be determined. Paper will'be madé ona
S laboratory scile, and the physical properties of thé paper’
Y willshe determined. Frber strengthr and bondability will be

s

mixtures. If pulp made.from mixed waste paper were char- .

0

-+ deteriried by a short “span tensile technique. A: complete -

. statistical analysis of the data willzdetermine the: brLst
means for predicting paper properties from pulp properties.
Finally, pulps will be made.{fom fnixed wasté paper,charac-

., terized, graded,” made into papér, and evaluateld togcompare -

. _predicted wjth actual properties. ,
+Ingreased recycling would result in lgwer energy con~""\
sumption by thie paper‘industry, and many solid waste-.

.. problems for mfumc:pahl}es would, bqallcvrated’- ‘
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PROGRAM MANAGEMENT FOR The objective of this project 1s to provide the program . .
STANDARDS RESEARCH AND " . management' services t6 obtain the conceptual models and *
DEVELOPMENT research, data needed as a basis for drafting effergy con- - .
servation standards of the performance type. * -
'g;cljegegfer dConser)vauon 301 921-389 The Office of Energy Congervation, Center for Building
{ - Technology, will act as technical program manager for
i X ’ " plahning, and integrating the Engrgy Research and Develop- -
;S;;;msor Encr ¥ Resgarch arfil)culopnunt - . ment Administration (ERDA)/the National Bureau of o W
maniraltons - * 7 Standards (NBS) research projects for development of the h
. energy conservation performance standards (as defined in
7 . B the Modification of ERDA/NBS Memorandum of Under-, .
. ©» , -standing, November 1975), planmng and integrating the . T
. toe * " relationships of similar work funded by all other agencies
To. * ., at the NBS, and coordmatm‘%mth and integrating the - .
- o products of directly related work funded by the BRDA at

t

AMERICAN SOCIETY OF HEATING,
REFRIGERATING AND AIR.CONDI-
NATIONAL .

Builcang Environment Division - 30)1-921-3637

Sponsor - National Bureau of Standards

BUILDING ENERGY CONSER\ A’I’ION *

FIRE PROTECTIQN ASSOCIATION | .
. STANDARDS FOR EXERGY o
CONSERVATION . T

. performigccgtandards (e.g., energy budgets) represent a -
.logical extention of the performance concept now .

STANDARDS . i
./ % Heldenbrand - ¥
Off ice of Energy Conservation - 301 921 «389 S
Sponsor Departmert of Housmg and Urban } .
Development .
; . . - - ?‘Ee«o v
- ‘ -

other docations and work performed-by private organi-

- zations. - .
W . ‘ POV
ASHRAE Standard 90-75, Energy Conservation in New N v .
Buzldmg Design was issued by the American Society ‘of . :
Heating, Refrigeratihg, and Air-Conditiofing Engineers = .

(ASHR AE™ collaborafion with the Hlumnating Engi- . ~ -
neering Society (IES), in October 1975. It is the nation's
first camprehensive energy conserv?hon standard that is * ’

" applicable tozall types of new buildings.

ASHRAE 90-75 is based on a reseatch document, ’ AR -
NBSIR 74452 Design ‘and’ Evaluation Critena for Energy - o
Conservation, in New Buldings, pubhshed by the National
Bureau of Standards in February 1974 inresponse to,a L (
request from thé Natiopal Coriference of States on Build:
ing Codes and Standards (NCSBCS), an organization of . -
‘building regulatory officials fronrState agff local govern-  «tu,
ments. . ’ .

" Current ASHRAE energy ce}ervatiod activities involvé
the development of a proposed ASHRAE Standagd 100. .
series for retrofitting-existing buildings for energy con- .
servation and continuing update of ASHRAE Standard - o
90,75 During FY76, a Center for. Building Technblogy :
staffer will senve on the technical panels, drafting the 100
serles and Updatmg 90-75. - "o

.

- . (

Approximately vne third of the energy consumed in the: *
U.S.is uged by the building sector. It has been estimated

. that 40 tg 50 percent of energy used in new buildings ~

cold be” saved by energy conservmg designs. Building

developed at the level of a component performance T,
standard, such as in the American Society of Heating, by

- R0k




* Refrigerating and.Ajr- Condltlonlng Engxneers (ASHRAE)
Staridard 90-75: Building performance standards—stand-
ards that limit- the annual energy usage of buildings—focus
on energy conservation as a performance concept:provide
energy design gbjectives, and demand an approach to
design withoutdirect constraints on d&lgn options.
The&grpme of this Department of Housing and Urban
Development (HUD) sponsored project is to develop
objectives, a technical approach and a detailed program
plan for for'mulating and implementing energy conserva:
‘tion performance standards for new buildings. The motiva-
tion for the standards implementation program is to assure ’
effective application of the standards for energy conserva-
tion. To the extent that standards are performance-
oriented, they increase the complexity of evaluations for
desngn approval by bualdmg regulatory agencies, in com-
parison with prescriptive stindards that specify, ¢he
materials and methogs to be used.
The technical program for standards deyelopment and
standards implementation will be managed by the Center
_ for Building Technology for the Secretary of HUD, in
*response to policy direction from the Energy Resources
Council Task Force on Thermial Standards. In the pre:,
liminary plan the management frimework of coordinating
various other agency roleﬁ, the Federal Energy Adminis-
tration has policy overview; HUD, lmplementatlon the’
Energy Research and Development Administiation
(ERDA)/NBS, research, development and-demonstration;
and the General Services Administration,-implementation.
Initial ERDA/NBS research projects related to the
standards program are descnbed elsewhere in this
document.

8

MODEL DOCUMENTATION FOR This project involves the develt’)-;)ment of mode! informa-
ENERGY S‘T ANDARDS tional documentation and procedures to facilitate the~
- . doption,and implementation of building energy conser-
Patrick Cooke : acop P B chergy
' -vation standardgsof the component perfarmance type.

"~ Office of Building Standards and Codes - State-of- theartﬁudles of exr:stmg fsgulator) prog)rla)tns and
 « -Seqvices - 30-921-3361 - " systems dealing. with building energy conservation will be
’ ) -conducted and documented to _provide a basis for'a co- |
- ordinated’national system to be available when standards
are promulgated. The approach will be patterned after tHe
existing National Bureau of Standards Coordinated Evalua-
tion Systems project for manufactured bunldmgs

"+ Sponsor - Energy Research and Development
Administration

~
o
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ECONOMICS IN BUILDING
STANDARDS . +°

Stephen Peterstn
Technical Evaluation and Applicatiort
- Division - 301-921-3701 ’

Sponsor Energy Research and Dex elopmeru _—
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ENERGY BUDGET APPRO-\EH_FOR
BUILDING STANDARDS

_Filliam Carroll
Building’ Environment Ditision - 3011-G22-3513

‘ Sponsor - Energn Research and Development

Admunistrazon
-

E\ERG‘{ RESEARCH AND DEVYELOP-
MENT ADMINISTRATION TECHANICAL

. L e

Jira. Heldenbrand

) Office of Energy Conservation - 30£-921-3892

r

- . - AND PROFESSIONAL SERVICES

- .

3

\

.

Sponsor Ene:gw Research and Dezelopmen:

A dmuustnmon

-
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. De\elopment. N .
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Economic analysis to support the National Bureau of
Standards building energy conservation standards pro-
gram is being conducted durmg-FY'ib Thls project is
primarily empirical in nature, applying economic method-
ologies developed in support of the standards program.
The extent to which ‘appropriate energy conservation tech-
mques might be economically justified for buildings’of dif-
ferent types. in different chimates, and using different
energy forms will be objectively determined. using life-

cxcle cost and energy savings data. Recgrmepdations for

performqnce standards will be made based on this analysis,
. Economic optimizatiorf models based on marginal
analysis are being applied to the enesgy conservation
design of residential. commercial. and public buildings.
' Gost data relevant to energy comservation in new buildings.

are being collected by a contractor for use in running the =

_.model. A computer program will be used 1n esimating
annuaksavings for various combinations of energy con-
wrvation features 1n buildings of. differerit types and 1n
different chmates. Economically optimal combinations of
energy conservation techniques sensitive to climates,
economic factors. and user reguirements will be estimated.
Commercially,available computer programs will be used
where necessary to supplement the National Bureau of
“Standards Load Detérmination computer program.

.

The techmcal aspects of an energy budget concept as the
basis of energy performance standards in buildings will be
explored and developed. In addition to the concept defini-

/tion. methods of apphcahon including building and ;‘hmale
classification \chem:< and simple and reliable calculition
methods. will bedeseloped by a multidisciphnary approach
using related economic, afthitectural and human factors
experts. This methodology will subsequently be employed

-in a separate project to prodlice energy budgets for all
cla.suﬁﬁbuxldma types. functions, and, chmatig conditions.”
‘Energy budgets will'provide a reliable. effective evaluation
tool to aid in the development of building energy perform-
ance standacdi: which will stimulate energy consérvation
practice n building design: while allowmgklhe freedom for
innovation.

(4
»

"* Technical and-professional services will be provided by
the National Bureau of Standards (NBS) ‘staff to support
the Energy Research and Demgh?nem “Admihistration
(ERDA) in its overall research and demonstration re<pons:-
bility for the Energy Pecformance Standards Program.

This suppbrt to ERDA supplements the NBS responsibihty
for overall technical program management in response.to
policy direvtion from ERDA. the{Federal Erergy Admin-
istration afid the Dggartment of Housing,and U rban
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SOLAR ENERGY PROGRAM FOR

HOU?ING SYSTEMS

sRoberz Dikkers )
Office-of Housing and Building

Technology - 301-921-3285
. ‘
Sponsor - Depargment of Housing 21'nd Urban ‘(*_}
. Development
. -
> ) . .
~

SOLAR ENERGY DEMONSTRATION
PROGRAM . +

R;ben Dikers~ -

Office of Housing and Building - :
Technologs - 301-921-3285

<
'

«. Sponsor - Bepartment of. Hou:mg and Urban

_Development - . . .
‘ I:nerg) Research and .-
) Development Admuistration g

~

- . -

LA

In view of the current energy crisis and the i mcreasmg
rise in the cost of fossil fuels, the Department of Housmg
and Urban De\elopmem {HUD) initiated a cooperative
program with the National Bureau of Standards (NBS) to
determine the feasibility, use, and performance character- .
‘istics of solar energy systems and dwellings using such
systems. .

To develop interim performance cmerla, an interdis-
ciplinary team of the Center for Bulldlng Technology staff ~
members was oggamzed This team prepared criteria drafts
that weré reviewed by a 10-member. consultant evaluation
panel consisting of experts from the solar shergy.field. In
. addition, drafts were reviewed by Federal agencies

résponsible for the residential demonstratiog program,

HUD 2nd the National Aeronautics and Space Adminis;

tration:, General public and industry comments were also

solicjted and obtained through-dn open conference held

. at NBS in Novémber 1974.

The Interim Performance Criteria for Solar Heating and
Heatmg/ Cooling Systems and Dwellings was
+om schedule and transmitteduto HUD.  Minor
modlfcat%were made to this document and it was
published for general distribution in February 1975.
. NBS s developing.a plan for HUD which will describe
® the technical performance data to be collected during the
. "solar, residential demonstration program. NBS will also
prepare Intermediate Mini Property Standards for Solar
Heating and Domestic Hot W\pter Systems. These stand-
ards will be a supplement to HUD.s Minimum Property
Standards for single family an{ muljtifamily housing.

An interdisciplinary team of the Center for Building,
Technology’staff members is organized to develop the
interim performance ‘criteria for the solar energy com-
merical demonstration progfam. Public and industry
comments op these criteria will be solicited before final
publication. The team will monitor-the deSIgn, construc-
tion, and operation of commercial solar energy systems and -
feed back the information thus obtained in the develop:
ment of the final performance criteria. The testing and
evaluation of systems and subsystems developed under the

research and developmem phases of the heating and .

coBling program will be monitored and reviewed, as well

as those recommended for demonstration, testing, and

further development under the commeércial demonstration

program. In addition, consultant and advisory service will
_ be provided to the Energ) Research and Development

Administration for the review of various grams and pro-_ -
*

posed prsgrams of study. . A
. _ ‘ /’\ .
‘22 \ - e .
\ . .,




+ TESTING OF RETROFITTED SOLAR
* ~ HEATING, VENTILATING, AND AIR-
e CONDITIONING SYSTEM .

\  James Hi .

Building Envirohment D:g:szon - 3019213512
: . . “Sponsor Energ) Research and Developmerit R
‘ Admmlstranon ) .

Iy

v $

SOLAR ENERGY STANDARDS

. “James Hull
Bulding Environment Division - 301921 301‘7

-

. *Sponsor - National Bureau of St,yrdards ,

1me
AW
&

P

A sofar heating and cooling system has been designed ~
and mstal]ed i a four-bedroém house on the National
Bureau of Standards.grounds. This project 'mvolves the
operation, data acquisition, dnd evaluation of the solar
system for 18 months: Measured data will be compared
with predicted data for several operational modes to deter-
mine the adequacy of the analytical models “to predict
fossil fuel savings. The solar system consists.of flat-plate
collectors with water/ethylene glycol as the transfer fluid,
water storage, and an absorption air conditioner in the-
existing forced-air sygtem of the house. . The approach is
to evaluate the system during typical summer and winter
operation and cofnpare-it with the performance predicted
with available analytical models. Emphasis wnll be placed
on evaluating the_performance of‘the systemin a variety
of modes of operation. -

- N ,
The NationalJ\Bureau of Standards (NBS) staff are
participating in committees to develop standards for solar
energy collectors, storage devices, and systems. The,-
development of these stahdards is in response to a national
need to conserve fossil fuels and 18 use renewabte fuel
sources such as solar energy. NBS is in a unique position
of having tHe laboratory facilitfes and technical expertise *
to make a signifigant contribution. During FY76, the
Center will complete draft standards on solar energy col- ?
lectors; storage devices, and systems. The Center will also
participate with the American Society for Testing and .
Materials, the American Society of Heating, Refrigerating

-and Air-Conditioning Engineers, and the American

National Standards Instifute, Inc. committeds to assist in
the preparatnomof national conservatlon standards.

-
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TECHNIQUES FOR ECQMMIC ' The objective of thfs, pro;ect is"to develdgf\and Tefine:- t?
EVALUATION OF BUILDINGS _ theories and methods of beneflt cost analy$§js’ risk- benelt
Harold Marshall . analysis, and life- cycle costing for apphca(Z{IS to building
) evaludtions. C O ewad
gechmcal ggclzl;;t;(;rz?g;zd A.p 17 {zcatton The approach is as l’i)llo'VS' (1) to conduct aliterature
wiston . . .. search on avallable eval-uatmg methods and statistical data,
* Spansor - National Bureau of Standards* - _both in the U.S. and abroad; (2) to examine non- bulldmg

| apph?atnons of evaluation, .techniques to detgrmine their
_ tive methods for evaluatmg,_losses of life and personal | |
injuries; (4) to examine techniques for evaluating alterna-
tive building designs for pre\.?,?nting losses from fire and
' other disasters, and for reducing the consumptlon of
. . enefzy; (5) to examine cost- sharmg rales a§ they impact -
‘ . oh construction design and scale, (6) to increase the
Center for Building Techno_logy-..awareness of the applica-
. ‘ ' bility of economics to building problems and include

economics in injerdiseiplinary research through semipary
and workshops.

s

Last year, benefit-cost, risk- beneflt and life-cycle cost
. ‘ methods were refirféd for eva[uatmg alternative biilding
: ‘ technologies. The staff partlclpate& in seminars, training,
L ) y and research relating to appllcatlons‘,of these methods.
Specific'accomplishments included aiFederal workshop on
. . C - ’ - ‘building economics, publication of four papers in the pro-
ceedmgs of the Purdue Umvcrslty Conference op Heating,
. . ) Ventilating, and Air-Conditioning E quipment and Gomponents
for Buildings, preparation of three artigles for submission
to professional journals, completion of~a chapter in Salinity
o . ' _wn Water Resources, and completion of &report Solar

. Heating and Cooling of Buildings: Met/zbds of Pconomtc
) ) Ka Ev aluauon

-
.

eamanre
S

ECONOMIC ANALYSIS OF BUILDING

.

-

the general cost of hiving, and mariy persdns contend that
: . . : the construction industry is teehnologlc%lﬁ)nbackward and
!I_th Wic?‘(;nna[ug:ze) d ‘Ipph ation . inefficient. Some observers believe that réstrictive- build-
echnical Evaluation an ¢

. g codes promote inefficiency and substan&hally increase
Dwtszon 301\%9.21 3701 b * cost, while other experts believe the impact of building -
) . ' A, codes exists in part due to the lack of apprdpriate informa-
Sponsor - National Bureau of Standards tion. This study will develop an economic frameworR to
- U help identify the impact_of building codes or) construction
) T ’ _costs, and upon the distribution’of income bctween buyers,

o builders, building material producers and cohstructlon
o workers.

o

. o To increase information, an.F conomtc“lmpdct State-
;' - o ' ment will be-developéd that will provide a staridardized
SR o ‘method of analyzing the economic impact of a} speq,\flc
R ' building code change. Building officials seek td improve
Qubjne health safet){, and welfare through bunldmg codes,

apphcablllt) to building prpblems‘ (3) to examine alterna- i

\ [ In recent years construcu@n costs have Tisen faster than = _
€ODES .




The ecogomic impact statement will be desngned to be
" especially useful to building officials in choosing between
- ., two code alternatives, or. between the choice of enactmg or
not engcting a code’change. The study will conclude with | .
a case study of one partictilar code change to illustrate the
v us'egq:fﬂthe economig, impact statement. . P

ECONOMI& ANALYSIS OF LEAD-PAINT * * Lead pamt abatement techniques differ not only in their

ABATEMENT TECHNIQUES ] efficiency at removmg the hazard from the environment, C

. RobertChapman " ' ?,@5 . - but also in their installation and maintenance costs: Thus,. ’ ) )
‘Techmcal E{')va{uauon nd Applzcauon the choice of the optimal abatement technique is neither -
Division - 301._921 8701 . readily apparent nor easnly determined. This study will' .

assist the urban planner tc make the choice among abate-
Sponsor Department 0 f Hoysing and Urban . ment techniques for a gwer%{éf constraints (e.g., surface, ,
Development type, substrate condition, pancy status) by providing - .
. ' (1) an analysis of the determinants and structure of costs
at the abatement techmque level and (2) an analysis of .
‘ ' ~ performance characteristics of the alternative techmques

’ Ay -
‘

R -

ro- .
- ECONOMICS OF ENERGY ! * Twelve percent of the national ohergy supply is con- *
oy CONSERVA&I‘IOV : sumed in residential space heating and cooling operations.
M Stephen Petersen ) oL Xe much of this energy is wasted due to inadequate
S Technical Evaluation and Application - thermal insulation. If homeowners can determine how - |
}»‘»x-\:: Disision ~301-921-3701 energy conservation retrofitting techniques will benefit .
;. ! them in economic terms, they-may respond faster and
Sponsor - N;ztion ol Bureau of Standards " more accurately to national energy conservation require-
L. . ments. .
w L, ’ Last year, most of the information and methodologies _
, for the homeowners report were generatéd in preparmg a ,
¢ X g _~ technical study onggptimal combinations of energy cohser- .
vation retrofitting techmques;for residential application. - . } '
The aﬂ)roach this year was to assemble this<nformation to *
. "~ be easily interpreted by the layman interested in reducmg
- the energy requirement of his home=~The booklet entitléd
s e Making the Most of Your Energy Dollars in Home Heating
. and Cooling includes allowances for climatic conditions;
o - "~ .+ - - . current fuel prices, the rate at which fuel'prices are rising,
A ) - and_the ¢ost of specific retrofitting techniques.
) &
ECONOMIC EVALUATION OF ROOF " For military construction of administrative housing, _
AND ‘WALL SECTIONS “ . recreatiop and hospital ffcilitiés, the Center is compiling *
Phtllzp C’—hce.;z———_‘ . . technical, construction; and energy cost information for a
Technical Evalu;uon and Application , 25-year life cycle on'wall and roof sections generally used
Division - 301 921‘3701 - or potentially suitable in the Washington, D.C.area. This' % -
i ’ . information, intended for use by the building designer;-will

highlight energy conservation and labor-saving. materlals.
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- ECONOMIC MICROSTUDIES OF NEW - This ;l%féct,ﬂe'veloped a benefit-cost methodology for -,
: " BUILDING PRACTICES - . "' measuring the net social impacts of: flnprovements.in tech-
. " Harold Marshall - ) nology that are introduced through the’building regulatory
s Techhical Eyaluation and /fppltcatton N system and through the building industry on a voluntary
! Division --301* 921.3701 , > basis. Impacts studied ate social berefits and costs that .
* . result from the introduction of reduced-sized venting in
~  Sponsor -lNauonal Bureau of Standards o p'luml’)ing and improved standards :mg practices in roofing'. .
i ECON&ICS OF SITING BU ILDINGS o The e¢onomigs gf loE)mn and the dete;mmants of site )
4 advantage, previously developed as part of tlns,pro,ect ‘will T
. ézscf,chgzj‘z(ljll:az;on and A pplcation ", be extended. The Center will devise quantitative measureg ,
Division - 301.921-3701 p ’ of the characteristics of location that describe the relative o,
- , site advantages of residentidl locatlon'g These variables °
i ;o .. * will then be used in an econometsic model 1o stimate .
’ SPOMW ) ;l’a(tl)rzal Bureas of Standards - their telatiye importance on the structure an level of the «~ + ‘ ‘
‘ el i . submarket demand for housing. The data uséd to estimate .
) . this model will be based on.special ctoss tabulations from v .
- : ’ ] the 1970 Census of Metropolitan Housing. Two reports, The C
Ty . e ' Economics of Siting Buildings and The Impact of Residential I
* - . Sute Selection on Housing Demand will-resulb from this- :
- ] . ¢ research. L . ‘ . .
p : . — s
; — : - . ‘ - + ,
R FENESTR‘?.\TION: ECONOMICS ’ The capital and maintenance costs of alternative window ~ , » *
5 ’ Rosalle Ruegg ; ) ' charactenstics, as well ds psychologltgll benefits and costs, .
. Technical Evalugtion and Appltcauon are important to the overall effcnency of window s,electlon. v »
Division.301-921-3701 - . s, An economic analysxs of windows will provide amore  ~ \ e
) complete approach to the optimal se!ectlon of windows.
Sponsor - National Bureau of Standards - " Economistssfrom the Center will develop a.Jife-cycle
- . cost model for analyzing alternative window characteristics, ‘o
. | — B ) in a given application, in‘terms of the combmed net effect =
- : . of thermal, construction, and mainténance- costg Usmg L neEe
o L , thermal data developed by the Center’s Thermal Engineer- ~ e
L ' .ing Systems Section, and costs of z?hernatlve‘w‘indomchar T
%;' . .- acteristics described by the Center's: Archltecfﬂralﬂeseqrch
= ) " Section, the life-cycle cost model will'be exer}cxsed or -
oo ’ selected window applications. Any préJlmma*'y sures of '
< . L : psychological benefits and costs identified by‘tue‘Center s ’ \
o \?{ ) Sefisory Envnromﬁx«lgnt Section from the ‘exnstmg‘]lterature L
o . ) wnll $e related to the life-cycle cost measurqs’@‘* K . \
; 4 . - S - . Vo | . .
: EFFECTS OF "RESOURCE“IMPACT ' This;eroject will assess the effigiency a‘r‘venergy con™" R
. FACTORS” A servation impacts of alternative "‘Resource Impact ‘Factors”
Stephen F. Weber A (REF's).” Criteria for ‘specifying RIF’s that will provide the =~ =«
) Techmcal Evaluatin and Application " price ot cost information necessary for generating emcnqnt(
Dwzszon -301-92] 3‘701 energy conservation standards for buildings afe also be{mg )
developed.- These RIF's‘are necessary for the deve!opment - L
=00 * . and-application ‘of -an economically efficient efiergy con: L
i , Sponsdr Federal Energ} Adminisiration - serva::f))n performance standard fo):' bulldmgs & o C L e
e 7] : , ‘ e . ‘ i
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HOUSING NEEDS IN DEVELOPING

'COUNTRIES

Joseph Kowalski .
Technical Evaluation and
Division - 301-921-3701

‘Sponsor - Agericy for Inter

Application’ B

natiohal Development

-

-t

The study will compane the performance requiremenys
of-energy conservation standards generated‘w&th and with-
out RIFs, and will examine the impact on:the’ pr0posed
performance standard that imight. result from various,RIF
values. Consideration willlalso be-given to the extent to
which RIF’s shoyld be’ spec\lfled nationally“or regionally.
<A report has been completed, "Evaluntios of Energy
Resoureés in the Development of Performance Standards for

" Energy Conservation in Buildings, which addtesses economic ;

formulation of energy performance standards. , Thiseport
lays the groundwork for- mtroducmg -RIF’s into the préeess
_of staridards devei'opment by demonstrating the need for h
makmg the sta‘hdard depend oh the relative and absolute:
social valués of energyvresources. .

. s . )
" ,

T‘hls project published the report T he Economtcs of
Buzldmg Needs: A Metfwdyfégzcal Cu%i prepared for

meetings on Deve]opment of Design Chiteria and Method- .-

ology for Low- Rrse/{Low -Gost Buildings t tQ Better Resist
Extreme Winds” in Manila, the Philippines and Kingston,
Jamaica. The work\establlsh d a method by-Which housing
needs can be forecated. It thus established the relativé =
economic importance of improved desrgn crlterla and con-
struction methods.

~
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- NOISE IN AND AROUND BUILDINGS

Simone Yaniv

Techn®al Evaluation and Application

Divisiof'- 301-921-2177- .
T, -

Sponsor - National Bureau of Standards

-

2

.

CRITERIA I:‘OR‘BL’ILDING NOISE  ~

:_;Elg’; Szmone Yaniw .-
S “Technical Evaluation and A ppltcatwn
/"?4 -&f e Dwzs;on 301-921-2177 -
: s :;\t T ) ) - °
. " Sponsor * Enyironmental Protection Agency
s W -

T

- FENESTRATION:

Belinda\Collins

DESIGN

&

Technical Evaluation and Apphcation | .
Division 301 9212177

we

Sponsor - National Bureau of Standards
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emphasis on open-space planning has resulted in increased

L]

-

. ¥ -

Light weight materials, prefabricated systems, and ~ »
exposure of building occupants to indoor and outdoor , . .
noise. The higher noise levels have led to an increased
awareness amaqng governmental agencies, builders, archi-
tects, and the public of the need for a quieter enxjron:,
ment.» The National Bureay of-Standards initiated a re- . |
search program Jesignedo assess and improve the design “
tools now available'td architects and builders concerned

with the acoustical envirgnment of buildings.  +

. The emphasis js op ldelmfymg thé main factors asso- Lai

ciated with human.response to noise in buildings lmd .
evaluatmg how well current methods acgount for those
parameters. , '

. Such studies consist of obtaining a llbrary of
household noises as they actually occur in dwellings
through the use of tape recordm’gs They will be analyzed
and assessed by human observers. The results of these
studies will provide the data base on human response to
the acoustical climate of buildipgs for the purpose of
improving criteria for use in standards, codes, and regula—
tions.

oo |

The Center for Bunldmg 'Iechnology is working with the
Environmental Protection Agency on a program to develop
improved acoustical criteria for buildings: This program

'corﬁsts of a review and evaluation of available data on
indoor noise Tevels in dwellings. An examination will be
made of human response datasemployed to validate

. . - A . .
_dcoustical rating schemes comnionly used,by building

designers, to determine their applicability, to building
codes.

Adfbther phase is concerned with the development of arr -
experimental plan. The plan consists of a social survey
and noise measurement tedmiques to assess the statistical -
distribution of indoor noise, its relationship to outdoor
noise, and the reaction. of building dwellers to their
acoustical climates. - :

.
<
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The impact of the wmdow upon the overall energy cop-
“sunption of a building is not_fully understood. lnputs
from four separate disciplines, thermal engineering,

o

economics, architecture, and ‘psychology, will be used to*

investigate the performance of the window. This research
project is being devel8ped to discover’ ways of conserving
energy through- cost-efficient window design, while meeting
botli atchitectural requirements and user needs. *+ -

* Although the simplest solution for reducing energy -
consumption might be the total elimination of the window, .
this may not always be desirable from the standpoint of the
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© ILLUMINATION CRITERIA FOR

) BUILDINGS- | e
Gary Yonemura
> Technical Evaluanon and Apphcation
! Division - 301-921-2177
. Sponsor - Energy Research and Development
Admuustration
R R N

"VISUAL ENVIRONMENT

Gary Yonemura )
.- Technical Evaluation and Applicanon
Duwision - 301.921-2177

X
Sponsor - National Bureau of Standatds
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- - user, the designer, or the engineer. As a result, the, .
benéfits and drawbacks of windows must be specified is
- mgny tertps before design criteria can be developed.
“Progress to date has included modification of the
}V_atiorgal Bureau of Standards Load Determination Com- .
. puter Program to be suitable for the exterior envelope .
analysis, development of average-day solar radiation for .
Wnergy analysis, and experimental evaluation of window- . « ’
glass coating; a window design-study report; development -
of a life-cycle cost model; data collectiofion venetian blind -
usage; and publicatio%litgmure evaluation of psycho- .
logical reaction to environments with and without o
- windows. A - .

. . [}

.
.

. - .-
This project 15 déveloping a new basis for recommending Lo

levels of illumination that are more conducive to energy - *

conservation. The present recommendations state that

increasing illumination levels increase visibility, wherea$

the new function recommends an optitnum luminante .

level. Levels higher than the optimum can lead to de-

creased w.sllnhgg along witlf consuming higher amounts

of energy. . )

..
- . R

. .

. How much light do we need to perform specific tasks?
The-visual performance data currently used to recommend
- levels of illumination are based on’the simplest tjpe of

visual requirement, threshold detection (I barely see that ~

dpot of light). Researchers, designers, @iid engineers who

don’t subscribe to. the present recommended practices, . -

argue that the experimental conditions under which<the N

current reconmendations are based aré not simulations of

real-world conditions. The Center has undertaken studies- h .

ﬂlo obtain a more valid determination of illumination

requirements; that is, visual performance exaluated under

stimulus conditions more nearly résembling situations ¢n-  * —

countefed in everyday life, suprathreshold levels (Isee the =~ =%

target under hoth conditions, but it is more distinct uhder st

illumination condition A than B). Studies conducted with Lo N

gratings and letters under suprathreshold conditions

_indicate a significant difference between the functions.

The threshold function states that ever-increasing light'

levels result in ever-incréasing visibility. The suprathresh<
~ old function states there is a luminance level that is best .;* -~

for performance and that increasing or decreasing = ppera *

luminance beyond this“optimum results in a poorer image. o '

Another. part éf this project studies veiling reflectange.

Light sources are installed in-luminaires that redirect the ° .

- = light from.the lamp to the desired location. I'h'p#ép:gn ol
and placement of these lominaires affect energyrco ymp- . .
- ver g

»

&
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tion by the “effectiveness of the light rays for visual task
: performance An efficient luminaire wik, reflect more of
the tamp light, but more lmportantly wil[ direct the lamp
output to the dcsn;cd location with the correct geometry,
resulting in a minimum of veiling reflection. , -

v
-

© < \

COLOR APPEARANCE - This project uses visual theory, mathematical mode‘ﬁ‘ng,

c A and psychophysical experimentation in a’€ontjnuing

erald Howett devel f col h th { apol

. .1 e . . evelopment of color science, with t e aim 0 applying

Technical Efaluation and Application lor tosafety, communication, visual comfort, and

Division - 3019212177 * t . co’or Y ’

- . esthetic satisfaction. Current surface-color emphasis is on
devefopment and popularlzatton of a gingle masterset of
golors for all safety- codtng applications. Current illumina-’
tion-color emphasis is ‘en evaluating formulas that have
béen proposed for predicting the luminances of ¢olored
lights seen as’equally bright..Fhe ultimate goal is a revised
-photometry and possxble application to energy saying in
lighting. .

Color coding is a common method for rapxdly eom-
municating safety information. Many.governient agencies
and trade associations have developed over the years their
own sets of colors for use in identifying different
categories ofitraffic signs or warning labels. Most of these
color-codes contain, for ‘example, a réd, but the exact
“shade” of red prescribed is not-thesame in all the codes.
This projeet,aims at encouraging all these groups to choose:
their colors from asingle, limited set of precisely defmed
colors with explicit meanings. “ e

Similarly, it has long been known that-the standard. a
procedure (used in photornctcrs) for calculattngthe total .

. luminous output of a light leads to exrors that afe some-
times quite serious. Development of a more accurate
formula, and instruménts based on’it, will not only ’
advance photometrtc science, but will permit realistic
comparnson‘s by lighying-engineers of the outputs of_dif-

" - ferent types of.light sources.” ‘This research could also
permit energy savings by encouraging thetreplagement of
ltghts now over-rated in visaal cffecttverress by fewer lights
of greater true,effﬁctwencss

4

_Sponsot: I.V’ation;zl Bureau of Standards ;

-~ e
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. BEHAVIORIAL RESEARCH DESIGN ¢ This acitrvity %ill promote the use of behavioral
APPLICATIONS = ' %" methods and data in the design process An early- study
" ey A rthur Rubin ) T, ) (user requtrements in_the home, a data-coltection method-
Téchnical Evaluation and Application” o]ogy) was a review of primarily. survey research applicable
Division - 301-921-2177 ) » 16" user” studies in buildings. This investigation also
4 . «touched upon other ‘research approaches that might be
rional Bureau ofVSIandards : approprxate for occupant studies’of buildings, and indicated
that a wealth of information, compiled in many disciplinary .
areas, is avatlable for researchers concerned with definitig

-
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user requirements in bulldmgs a s
. The most recent study, now nearing complenon, is ) -
desngned to be an in-depth.examination of.methodologle;s
_ - _from a vagiety of disciplines that might be empleyed in
o user studies ; and an_evaluation of them from the stand-
. «point of an experimental psychologist. The study is
. : directed particularly to designers and architectural students
. . in the hope-of providing an insight into the relationship of - T,
’ . behavioral research methodology and design. thereby
. l\mprovmg cominunications between these two disciplines.

VISiJAL TECHXNIQUES IN'NON- « The*human’observer is currently the weakest link in . :
.DESTRUCTIVE.TESTING ] . ndndestructive testing (NDT) systems that include a

“visual” compoaent. Field’observations and interviews

?‘ngi:lwg)uarzmlion and A, lica;ion with NDT experts will be conducted to detail the informa-
& " Division - 301-921-2177 PP tion needs by NDT and describe the working environment
e ssion T "< as it mpacts on NDT visual tasks. Th.l§ informatioy will

be used to recommend change in current NDT practices.
Field irips are being made to installations now con-
g . . - ducting \DT in radiography, magnetic pafticles. and
~ e ) penetrant techniques. The visual parameters involved are
) ’ " being identifjed in detail and procedures. standards, and
-A N " optimum phystcal conditions under which tests can be per-
. ’ A formed will be recommended. They will be presented as ° .
. ? Corisiderations and Standards-for. Visual Inspection Tech- :
. _ miqueg at the Nationgl Bureau of Standards, the:America ‘
“Society for Testing and Materials, the American Sogiety for -
- & Nondestructive Testing Sympos}um on Nondestructive
N ) . ’ Testmg Standards. s

Spotisor - Natienal Bureau of Standasds *
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ARCHITECI?URAL RESEARCH -

Stephen Margulis _ A
. Technical Evaluation and A pplmmon
Dwzswn 301-921-3595

Sponsors - National Bureau of Standards;
Department of Housing 'and Urban
Development

ARCHITECTURAL PSYCHOLOGY
John Archea ¢

Technies! Evaluation and Applcation
Dicisior - 301-921-3595

- A .
SporBor - Nanional Bureau of Standards

National priorities have been set for safe& buildings, for
bunldmgs that pollute less, and for buildings that conserve ¢
energy. But safety, pollution control. and energy conserva-
tion increase costs. These increases have, in turn, caused
building costs to escalate. One answér to this is improved,
construction productivity. Whether factory-built .
residences coufd satisfy the Nation’s need for housing was

~ addressed in the Department of Housing and Urban De-
(Y ke . A -
. velopment’s Operation Breakthrough, a large experiment to

stimulate industrialization and innovation in housing. The

. Center is surveying and reporting the opinions: Wttitudes,

and behavioral reports of those dlfﬁt{ﬁ affectéd by this .
housing—its occupants. Their.experiknces with regard to
safety. security,,cdmfort, convenience, and other matters
will be compared with those of occupants of conventjonal
housing. This information. including conclusions and
recommendations for the design and management of future
housing. will be directed to the housnig industry and the
gerieral public. In addition. a.report on consumer informa-
tiea will be publhhed

Benefit-cost analvsis assesses the goodness =f design. for
conventional as well as industrialized housing and forother
bunldmg types as well. This research project is investr.,
gating the “benefit”" aspects of benefit-cost analwe: for
buildings-- < .

Bun!dmg researchers and practicaing professionals need ¢
to improve their communication skills, especially wntmg'
likewise. new computer techniques are needed to increase
productivity in building design and construction. Reports .
on both of these topies will be pubii.hed Fundamental to "
the appheation of research findirigs is the building per- ~
formance approach. which has been adopted and furthered
at the National Bureau of Standards. A report to establish
a Performance Theory for Architectural Design will be
prepared.

o - . =

\rchnectura! psychology examines how peopieu';e the

buildings designed and constructed for them, as a way of

1mproving the'design of future buildings. For example, in
FY74 and FY75, privacy studies were begun tg establish

_psy chologzml knowledge in a sybject area of gr&t interest

to the public. but one which previously had not been
systematically researched. Behavioral studies in privacy
are continuing, and will be augmented by studies in stair |
safety atid building use by the elderly. Stair safety studies
will complete'sesearch commenced in FY74 and wmmued
in FY75 to set safety performance criteria aimed at reduc-+
ing the number (350.000) of stair accidents éach vear. A
monograph on human perception as related to building
safety will be puglished. Studies will develop a research

-
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Robm}{astmgs £
= Technical Evaludtion and Application .
Division - 3019213595

o«

Sponsor - National Bureau of Standards
. K &

Ancarrscf IN-RESIDENCE .

Ponar Dn.scoll - :
Technice? Fraluation’and pplzcalwn
* Dicision - 30+-921-3704 =~

Sponsor - National Bureau of Standards

. .fluous-endeavor. “The rapld escalation of energy costs has*e=

S v
méthod and fndmgs o the u us€ of nursing homes by old
persons. A literature search 'on law enforcement facilities

ill be publlshed as will a'report on the psychological

gspecls of architectural design... All architectural psychbdl-
ogy research will result ultimately in research reports,
performance criteria, standards, design guides, or user
guidelines to improve the built environment for the benefit
of the people who use and/'enjoy it. c . ot

. Until recently, the energy consumption implicalio}%of -
architectural design decisions were of much concern.
The mechanical and illumination systems could always be
designed to compensate accordingly. Over-design and large
safety factors made calculating design subtleties a super- <

changed this situation. It is now impdrtant that drchi-

tectural design strategies-that will conserve energy be RN )

identified and that lighting, cooling, h&ung and ventila-

tion load calculations be sensitive to such design subtleties. '

Windows are a critical consideration because they may be .

resporisible for up to'40 percefit of a ifilding’s heating and

cooling loads, or they may actually result in a net reduc-

tion of these loads. This project will identify energy con-

,serving design strategies for windows and evaluate the

sensitivity of modeling methodologies and strategies.

-‘.mone ‘other, considerations, this project will assist in the

synthesis of archneclural design strategies with lhe

thermal, psychological, and economic constraints. An_, )

|merdtsc1p‘ﬁnary methodology publlcallon will l‘hen be . *

publlshed - '

S *
To strengthen the link between the design professnons
and the building research community, a new post has been

-

developed at the National Bureau of Standards (NBS). - - e

The American Institute of Architects (AIA)/\BS Archi-*
tect-in-Residence Edward C. Fordyce, Assistant Director of .
F‘lannmg.k Science Museum of Yirginia was receml)
selected by the two organizations and will remain in . -
- residence at the Can‘hefsburg campus for  period of *
appro;umatel) one year. Fordyce’s efforts' wlll be
focused on the transfer of(lar energy informati®hi: from
researchers to architects. He will, in this mpacn), be

" involvedsin the development of audio-visual>packages for

distribution to AIA_chapters. Informal reports will be
forthcoming at intervals during this fiscal year.
Lagx»yeér JohrfHolton of Perkins'& Will, Architects, . |
. Engineers and P ners‘?Chxcago, f1l., was selected as the
first Architect-in-Residence. He has beén active as a re-
« search resource td' ongoing research projects within the

] ° ~ "\’
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Center, has participated in two Qff-Site programs, aqd has
. . " . ‘conducted individual research on natural lighting in
. ' buildings, working with-other:researchers in the Center
. * and other parts-of NBS. Liaison activities included confer-
- . T ences with the Directors of the Center, the Institute for .
. ’ Applied Techniology, and NBS, as well as staff at Argonne ~ . .« .
’ B . National Laboratoriés and other research organizations.’ -
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.SLIP RESISTANCE OF FLOORING‘

> Robert Brungraber - -
Structures, Materials and Safety Duwasion
301 921 -385}

kS - v

Sponsor - .’V:atzonal Bireau ﬁ%tdards o

- : ey

RESTRAINT EQUIPMENT

Harold Steinberg e
Product Systems gthalyses Dusion -

13019213204 : .

Spqnsor Occupational | (zfetv “and Health

Administration

-- j’ " N . U

R N o e

and injure 6,000,000 peo ;
listed as a large contributors
“there’are no weﬂestabhsh
ness standards for ﬂoormg S pruject was initihted to
provide information needed_to’ aﬁnmenceﬁm development
of floor slipperiness standards.™ Hncludes a state-of-the
art study, evaluagnons of three-existing test .methods, and
the preparation of<plans for additional studies. Among
these. studies was’ the development of a dependable ‘portable’

shppery ﬂoors are
g&,ilowever,

tester to ‘measure a fundamental property that denotes  _ R

shppermess This tester is being used to estdblish stand-

a¥ds for floering materials to control slippériness. -
The’ state-of-the-art was determined by seaZchmg the )

literature and,by visiting several testing laboratories’ . )

currently &ctive in floot slipperiness studies. Prelunmary

laboratory evaluation;of the three most promising test

methods was completed, using three commonly used types

of flooring material. Two of the three test methods (The

Horizontal pull and the James) measure a fundamental ‘

property. coefficient of friction; however, both of them -~

have serious hinitations and need further development to

make them reliable and portable. ; . .
The development of a reliable test method for field use

is needed. :This was performed by making a portable tester

based on prmcnples similar to thgse of a device now -

accepted by the American Sodiety for Testing and Materuals,

A sensor suitable for simulating human skin on wet or T

soapy bathroom and swimming pool surfaces will be -t

selected. Also simulated natural leatjrer shoe soles are

being investigated. A\ series of tests are being conducted to

assess accuracy and precision of the portable tester. »

o 4 ——

<«

Each year falls injure or kill thousands of Americans. -
Some of these i injuries are the result of falls expenenced
by, workers whose jobs require th}t they perform their
tasks many feet above the ground! The Occ upatlonal
Safety and Health Administration (OSHA) recognizes the
need for the development of valid performance standurds . -
for safety belts, harnesses, lanyards, lifelines! shock
absorbers, grabbing devices, and other components of
worker restraint systems. The American National

“*Standards Institute, the Standard A10.14, currently under

development, is likely not to satisfy OSHA needs for .
several reasons. Thegefore, OSHA is drafting its own per.
formance standard for worker,restramt systems. Even

though the primary focus in the standard under dev -elops -~
ment is the construction industry, it will lay. the ground.

*work for related standards concerning™safety restraint for

lmeman tree- pruners. window waqhers, ete.

o
”» ¢
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" GUARDRAILS IN BUILDING
- STRUCTURES ,,

.George Fatta]
Structures, Materials and Sufety I)zz mo&
301-921-3475
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_ ;S'ponso’r‘ - Occupational Safety and Health

Administration

i
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OL’TDOOR STRl ('I' URES SAFETY

R
e £

John Archea .

Technical Evaluation and A pphcauon Dwtszor; .

301 -921-3595,  * .

-
.

. o
“Spapsor - Consumer Product. Safety Commisston

’

FRIC - o

Aruitoxt provided by Eic

-

v i .
.

The‘study, which the Center is coordmatmg for the
s Center for Consumer Product Technology\f\the Institute
for Applied Techmology, will involve the apphcatnen of
systems analysis, product engineering, and human factors
inethodologies. - &

.

. ) : (
A - . /
. The objectite of this study is to formulate structural

désign critenia for guardrails. The study of guardrail
systems will consist of: (1) an analysis of available:infor-

mation including codes, standards, worker anthropometrics °

and technical data; (2) a fleld survey of common types of
installations, (3) expehmental and analytical evaluation of
guardrail loading afid response.and (4) preparation; of
structural performance criteria and supplementa:y design
guide. These performi&nce criteria j(.llr’bé"the ‘basts for
compliance of guardrail systems with r‘@spect to |oadmg,
geometry and resistance functlon
To achieve the objecuves of this project, the archl-
tectural research section of the Ceniter wil) compllg statisti-
cal information on the arthropomettic features of workers,
and will assist in"the survey of prototypical mstallzmons
in the fleld, including acquisition_of existing mformatnon
on guardrail failures. i
.. *:Las( year_project tasks were drafted on the ba%ns uof .
problem areas 1dentified through warking sessions with the
Occupational Safety arid Health Ad inistration. Afso a
- literature survey and preparations f testmg were"liegqn

LA -

. .

Y . .

\Ian) mju%g}, re5ult from accidentk mvolv,mg omdoor

«  structures,” which include the followilig three pl'OdL ct

categories: (1) retalmn%“’walls patios, {erraces; (2)
porches, balcanies. open side floors, an .floor opennt’gs,
(3) handraxls, rallmgs, .and balconies. T\tis research’ Es
aimed at reducmg the severity of these. Cmdents

The Center has developed a behaviora model for .
acgidents withstairs and doors. This mollel will’ be-i e R

. tended to encompass outdoor structures. \The Center tias .
also developed techniques for investigatink accidents :
threugh analyses of accident data, surveys\of product
usage. observations of human behavior in donnection Mth
product usage, and analyses of videotapes of such_usage.

« These approaches will berused to idenfify where, whey
why, and to whom accidents occur with out§oor struc
and to recommgnd safety performanre crlter a as well
user gyiidelines.
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DOOR AND WINDOW SECURITY
"Thomas Rewcherd .
3 Structures, Matenials and Safety Dzuswn .
e '301-921-3475 .
¢ gpomor - Vauonal Bureat; of Smndaf(l
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© SAFETY IN CONCRETE BUILDING
«(‘CONSTRUCHON o

Hai Sang Letd

Structures, Materials and Safety Dieision - -

301921-3851
. fa)

Sponsor - National Bureau of Standards
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This projecwis concc@ with studies of two specific
areas that affect safety i concrete construction. They are:
(1) strength of falsework, which provides temporary sup-
port to a eoncrete structure during construction, and (2)
rate of Tonstruction. As part of the-first investigation, the
study will determine the capacity of single-post shores.as * . .
affected by Tield condmons. The second‘mvcstlgatlon will
include the rate of strcngth and stiffness.gaiii of concrete .-
at eatly ages, evaluation of jvarious methods of determining _
in sutu strength of concrete] and development of a mathe- .
matical model of constructjon process to study parameters
that affect the rate of consrtructlon “cycle. - ‘
Among the accidents ané farlures that occur during
concrete constraction, neatly.60 percent are falsework .
“failures, which usually happen at the time concrete is ~
being placed. Because falsdwork costs can account for as ;
much as 60 percent of the btructural cost of cast-in-place T
concrete. early removal and reuse of the formwork and
shores cant decrease construetion costs. chce for
economic reasons, contract{rs want to rempve forms and
shore as early as possible. Such premature removals have
caused serious failures or difficulties in the completed
structures. ’

€a

This project will propose criteria and test.methdds for
residential and (’ommerclal doors and windows that will
provide a kffown level of secugity against common burglary ~
attacke Approximately 50 percent of the-burglaries are
madd through doors and windows; _80 percent occur al
residp nces and $hall buginesses. The losses to the rcmdent
and siall businessthan due to burglaries, which amounted
to $500 million in 1970, are increasing every year. Justice -
Depantment statistics show that the large majority of |
Imrglllrws are performed by the unskilled. This analysns .
" emphasized that a relatiyely great decrease in burglary
losses could be made by ja relatively small improvement to ]
doors and windows. w" . “
Typical doors, windows, and burglary tools; were mstru-
mented so that the actual forces imposed, and resisted,
could be m'éagur(.zld. Frofn these measurements, tests .
siinulating burglary attatiks were developed. The tests were
designed so that the simulated attack would not beleasily =
related to thie actual attack method. Four levels of: per-
fdrmance were identified; as being related to the leyels of
skill and/or tools for door assemhlles and three leyels for -

l‘,

window assemblies. - ’ T T o ]

Last year, draft performance standards for thesé four -
levels of security were prepared for doot a.sscmblilf:s apd -
door components. A companion set of draft standards for

. window ‘assemblies was prepared and forwarded td ther

sponsot. . ¥

[t is expected that additional testing of hardwate stems, -
especially add-ons such as bolt latches, will be (omplele(l
this year. Also a Selpction and Application Gude for
security hardware will be prepared.

" 40 - .
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THERMAL MEASUREMENT ~
TECHNOLOGY ‘

Under this project, two major methods of thermal
measukement and performance testing will be pursued.

_

Tamamz I\usuda
.’ ]

First, will\ge'a new and improved guarded-hot- plate N
Buzldmg Environment Davision - 301921 3301 apparatus for use as an,absolute method of measuring the

Y AR5
A

.

. thertal conductivity antl thermal-conductance of msula-
+ i ildi i aratys is t
2 Sponsors - National Bureau of Standards; tion and building materials. This apf) ratys is to replace
Se. the present apparatus (circa 1937 curréntly defined in
A ' Department of Housmg aad Urban,
s . Development the American Society for Testirg/and Materials Standard .
£ ’ o - C177. Current methods and equipment are used as the

P
* o .

national refecrence for supplying cahbrated specimens to
sother laboratories in the U.S."and in several Toreign
countries-and are used to measure materials for the
- . ) Nanonal Bureau of Standards and other goverimental
. - ®endies. ~The other task'in the prgject 1s to devélop and’
. verify an automated technique to simplify the measure-
_ment of air mfiltration sulfur hexafluoride (SFg) dilution '
‘momitoring with respect to time. A computer-controllers
system 1s being developed n cooperatioﬁynth an inde:
. pendent research laboratory. )
n ’ . . R LS
“HEAT TRANSFER FOR THERMAL
ENERGY STORAGE .

. Elmer Streed =+
! Buzldmg Enuironment Du usion - 301 921 3503

-

One method of cuntrollmg the interior thernggonditions
of burldings 1s to design the bumilding thernta acitance
to confors to the ambignt dinrnal envnronment cycle for
reducing peak heating and cooling load ‘requirements. This
program intends, to develop analytical and experimental
! L :S'ponsor ) :\;'atma‘l Bureau of Standards ‘methods to predict and nieasure the transfer and stordge
. . of thermal energg for building heating and coolm apphca-
. tions usinga wet sand bed.
. " . ) . Reduction in the consuinption of expendable fpels for
‘é ' * thé heatiyg and cooling of b lldmgs is being pursued by
. . the additign of thermal insula he reduction [of air
mfvltrauon and the use of total energy. concepts. Past
“tudies have shosin the need for the use of thermal storage
tanks with’ sol‘gﬁ?collectors, the desirability of using phase *°
(‘haubc miteridls, A the use of heat pipes to transfer the
thermal <cnergv' frofi ¢ lectors to storage or from storage -
to the point ‘of use. No Jeat-transfer studies have been
reported on ﬂns’sl‘( alfic a plication.

« Afreview will'be miade ¢f the characteristics and experi-
;mcntal proteduces for de ermining thermal performance of
. . \ ‘., water nfiltrating sand bed. Analytical model%}escrlblrlg

) ’ the transfer and storage of thermal energy will Q)Qﬁcner-
ated for use in simple. bulldmg systems.

L]

« ; - .. , N M .
- ‘ ’ . 4 () b .
- AIR INFILTRATION IN REACTOR “This project, will m\\iure the air leakage of atomic power
- CONTROL ROOMS - plant control rooms by the use of sulfur hexafluoride
{ Charles HJ"" % * . (SFg) tracer gas! At present, there 1s no established pro-
C Building Environment Dwzson 301 921 3712 " cedure for measuring the air leakd;:,(' into a control room
/- _ g 4 " operating in the emergency mode—shut off from its sur-
/‘ ‘Sponsor «Nuclear Regulutory Commussion roundings. However, the \dtmndl Bureau & Stafdgrds
. - . . Co T ,,.: N 8 O . '
Qo o A YL e / _ "
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THERMOGRAPHIC MEASUREMENT
TECHNOLOGY

Douglas Burch
Building Environment Duwison - 301-921-3512

Sponsor - Federal Energ) Admumstration

9"

-

«”

MEASUREMENT OF INDOOR
RADIATION

James Hill .
Building Environment Duasion - 301.921-3512

Sponsor - National Bureait of Standards
' i

4
LN

o

211431 (o T = 4

. developed SF, tracer-gas technique is well suited to this
sitask. Theé rate of dilution of SKs (il[parts-;_)er-billion)~«is .
used to estimate the air infiltration.rate in two sample-

. rooms/ Control rooms at BiaverValley, Pennsylvania and
Browh's Ferry, Alabania, have %mgite(l and specific
measurements and sampling problemns identified. Equip-
ment has been assembled. The first measurements took
place in September 1975, at Beaver Valley. Brown’s Ferry,

° s tentatively scheduled for March, 1376. C

s Wiy .

—_— . %

. . P

~

. This project Will develop a fiovel surface-heat-flow ’-
measurement_technique, one that is needed for evaluating
build'ing-therrhal nsulation. The use of thermographic
techniques have thus far been limited to the measurement
of surface temperatures and patterns of temperature, but

* thefe is no information on the use of this technique for
measuring heat flow. "This new technique would prowide a
way Tor non-destructiye. large-scale, accurate lieat-flow
measurement. v

/l'h—e lcchniq‘e cotfsists of developing a well-cahbrated
heat-flow reference pad whiose surface emittance 15
watehed with the building surface. under observation. A
suitable electronte ik needs to be developed so that the

\ermographic 1mhge-of the reference pad and the building

urface aré 1denyicall This can be done by controlling the

Reat emited {or \absorbeaf by'the reference pad. The

__ apparatus, wli{‘i%ﬁkincludes an infegrator and digital display

of the heat flux, is in the conceptual stage. ¢

+

. —

Under this project, new instrumentation for predicting
human thermal comfort is bemg developed. Tradstionally,
thermal environments for human occupancy are evaluated
by ph;mraj measurements Qf mean radiant temperature,
air temperature, air velocity, and humidity. However,

« these do not directly permit consideration of the asym-
metries and transient nature of thermal environments.
Asymmetries are common m radiant environments®and
also anise from flows of cold or warm air impinging sepa-
rately or simultaneously upon different sides of a human
bpdy. Spot-measurenments of air temperature or air
velocity cannot detect sich asymmetries, nor do they
pernut consideration of their effects in ratings of environ- |

ments fof.comfort. .

¢ Z=l ast year, a contTact was issued to Dr. Theodore
Be‘p;,ingcr for the development of a prototype resultant

i surface temperature (RST) meter. Basically, this is a

- " device that produces heat at the same rate per unit surface
Ziea as does a hiiman body. Whenever any factor of the
thermal environment changes, the resultant surface
temperature of the instrument must also change i order
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SEALED INSULATING GLASS,

Mahn Hahn .
. Building Environment Diwison - 301 9213503

Sponsor - Départment of H ousin;v and Urban

Develgpment v,

-
.

THERMAL PERFORMANCE OF THICK
¢ . FIBROUS INSULATION .
: . Elmer Streed N ~ *
.- Building Environment Duwison - 301-921-3503 ‘
. Sponsor - National Bureau of/§tandards .
R '

/

R N

»

F Ce . ’ —

that ‘the equilibrium between production-and loss of heat
can be restored. The RST meter was used in a ‘segment of
the field study on the National Bureau of Standards field ‘
test house to deimonstrate the degrée to ‘which asymmetri- ¢
cal radiant conditions exist in a typical residential dwelling
in winter. .o .

[ ¢ <

The approach to thermal-related aspects of windows is to
relate artificial lighting and energy requi.rerr[ents with the
solar thermal and day-light characteristics of selected
window types. Data compatible with the Bureau’s Load -
Determination Program (NBSLD) will be gemerated to
permit simultaneous analysis of these parameters to deter- .
mine the effect en total energy consumption of building

_ types. These data will-be used for additional analysis with
economic, architectural, and i)sychophysical factors.
. S ' 0

Insulating glass may be prone to condensation of
moisture inside its air cavity. To improve the performance
of insulating glass, it was necessary to develop reliable
gstfng procedures and instruments to see how dry the air
space was before and after installation. .

A copperative effort among the Department of Housing

. and Urban Developiment, the National Bureau of Stand-

.ards, the Amétican Society for Testing and Materials, and
industry has been undertaken to develop a new method for
measuring the frost poini of air between the glass, and to
conduct round-robin tests on yfrious temperature and
"humidity test cycles imposed on the insulating glass.

For this project, Dr. Mahn Hahn, a research associate
with the Thermal Engineering Section, received an I-R 100
Award, anhonor bestowed by Industrial Research maga-
zine. The award is given annually to researchers, in-
novators, and developers responsible for significant new
products. Dr. Hahn developed the apparatus for measuring
the dew-frost point in insulating glass.

-

.

The basis for the use of fibrous insulation with thick-
nesses of up to 35 centinieters (14 inches) is the assump
tion that the thermal conductance follows the basi¢ Fourier
Equation; i.e., the thermal conductance is invefsely por-
portional to the thickness. However, in.actual practice,

"the insulation is subjected to a dynamic environment with
variations in relative humidity, temperature, and internal
air movernent, which could cause a deviation from this

- relationship. *The design and speéification of commercial
low-density fibrous irisulation is a compromise hetween
reducing the conductance, economics, and the application .
requirement. Improved theoretical understanding of the

3 . L . *
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" “rangfer phénomena especially relating to the i‘n'ternal_air.\‘ ’
* motion will help the manufacturer, design professionals
~ . _ and contractors better understand the in-service thfrmml
properties and moisture condensation probléhns anff
moisture transfer. - :

s

e

‘ ) conductivity measucements with unigersity and industry .
- experience to deterniine realistic heat transfersperformance:
of building walls. Experimental verification of predicted
performance is being performed and a comparison is being_ *
Dl made with available data using the computer simulation

§thnique. . .

-
. -

:

v - . . ’
INSLLATION IN REFRIGERATED . _‘ This project explored the feasibility of dpying‘oul wet
“WAREHOUSES A 5 insulation in cold-storage warehouse walls and ceilings by /
Tamami Kusuda  + - < forced-ci.rCl‘llalion of wareh‘?use,a_ir, ‘ ’
Buwilding Environment Divison - 301-921-3501 A majority (ff fhe nation's COI_d storage warehouses are

oo experiencing difficulties in keeping the insulated wall from
. becoming water logged, because of continued water vapor -
* condensation from outside. The method resulting from
... this project will contribute to large energy savings, in
“~~yddition to a substantial reduction in warehouse deteriora-
. tion. ’ )
. The National Bureau of Standards apparatus far testing -
¢ " air, moislure,'and,ﬁeal transfer through walls was used for .
the cgnvenlionz;}- glass fiber type wareholise wall with a
convéntiopal vapor-bafrier. Kirst the vapor barner of the
: ‘ test walls was intentionally punctured in accordance with a,
. o predetermined pattern to bringpe moisture into the /
) ~ insulation. Then, the cold side air was forced.into the A\. .
see

insulation By local, as well as overall, pressunization to

L I
Sponsor - Tri-Services Commuttee

. -

whether condensation in ‘the insulation could bg evented i

. T *or removed.
. . . . . ’”
. ) ‘ [he test on a simulated, fibrous glass insulation wall
. was completed. Separate tests or specimens of various
- isulating material such as cellulosic fiber, urea formal-
. -

dehyde, and fibrous glass were also completed. It was

found that the moisture condensation was prevented and -
. any wet insulation was dried out by a slight increase in the

< - * 4

. ) v S -

S FOR THE AIR FORCE ~ This project ‘will evaluate e effectiveness of several
4 * procedures designed to prevent damaging moisture accumu-

lation in walls to which thermal insulation was added to

reduce energy consumed for heating. Application of vapor

barrier paints and venting the insulatedcavity to the out-

door are examples.~ A survey of Air Force buildings/will

be conducted to identify three wall construction types that .
_ frequently develop moisture accumulation problems after

AN -
WALL STUD

Douglas Burch \
Building Environment

»

eison - 301-921-3512

s
o - * being retrofitted. Laboratory and field studies will thenhe % ¢
' M 4% ) . N : . ] T .
. N . (’.5 . T
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+  conducted to ex?xmme the effectnveness of protectlve
measures.
. / full-scale wall sectlon w1|| be constructed in the L .
aboratory and will be fitted into a test apparatus which "

will maintain the interior wall sutface at 24*°C (75 F);and

o . . 40% relative humidity and the extgrior wall surface at a-
} / . - ! , prolonged cold condition. The purpose of the tests cong .
T ) . ) «hu'tgd—on the full-scale laboratdss#vall section would be to >
. . study in detail the moisture acuunulatlon processes and

e ’ the effects that oceur in ferofitted walls. -
3 \ .

\ . . . . . :
RETROF[T’”NG A DOMESTIC ) The objective of this project is to l;easurc the ene@

.

' DWELLING FOR ENERGY SAVINGS - required far wiriter hcatmg and summner, cooling of a .
e P : ssidential dwellmg in an “as is” condition under a-variety
G weather conditionis, and then deterine the energy -
requirement after retrofmmg
* During FY75, winter heating energy and air infiltration
rates wers measured and correlatet! with respect to outdoor
condition$, s, that savings 1n heating energy requirements
~" _ could be detérmined. Then. 'three phases of the. retrofit:
3 . o aulk/ng, adding msulation, and .lddmg storm windows and&k N
: ) (/loore,, were performed. It was found that the steps taken . A,
to reduce air léakage (caulking, weather stripping, ef) R
. , were not particularly effective in reducing air infiltratiop
. or heat loss rate because the test house was injtially of
- tight construction, having air change rates from 0.4 to 0.75 -
air changes per hour .before the caulking was done. The v
. application of stormt windows was found to have Lssentmhy
. no c¢ffect on the rate of air infiltration; but produced
. . heating energy savirfgs of about 24 percent. The addition « .
R N * ., of isulation saved an additional 28 percent. The total '
. heating energy s*mngs resultingsfrom all the energy con-t
- .o servation measures was found_lo be 52 percent. The addpi_ .
. . tion of insulation caused the rate of air mflltr.mon to =
. . : . deorease by roughly 20 percent from its nitially low value.
' Af the-end of the winter heating seasu, samples of wood
siding, sheathing, and insulation céres were taken from
house walls to determine moisture content. A compre-
- trensime interim progress report was wrkten. Awnings were
wstalled on the house. The summer gooling energy re- ..
quirements were measured for the retrofitted test house .

N ) and tompared to correspoming pre-retrofit values.
. hd > >

" STANDARDS FOR REFRIGERATION Sm(‘o 1948, the I\allonal Burcau of &tandards has - L
" COMPONENTS | - . N responded to the needs of the Departinent of Defense's .
. . \, . . Xatick Laberatoried in the field o.ﬁccfrlgcratlon and heating
. William Mulroy - .

; . s equipment, lnfqrm.ltlon devok)Bcd ingthis program was
wsion - 301-931-3512 2
Bulding ’Enmronmenl Dreesion - 301921351 ] used for \.m(k s imigediate neads_and for gencrating and ’

. R , . upd.nm\sl;;alandards of the American Natlunal | Standards ’
e

Douglas Burch
- Bmldmg Environment Duwison - 301-921-3521
)

Sponsor - Federal Energy Adminustration
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ST T TG o :
ating apd-Air-Conditioning Engineers, and similar organiza:”
. tions. Methods of testing and ratings of performance ’
- ’ . . ocharacteristics were published and are nqw routinely used
’ 5 ) in the industry. .
T : * Recent work mnvolved laboratory measurgment of per-
; ' . formance of refrigeration equipment. The goal wasto  _ -
. t obtain maximum efficdiency and use of energy consumed
- ' = withqut impairing rehability and effectiveness. The pur-
;T . &0~ pose was 10 improve energy efficiency and to develop
o0 . - I equipment and systems, such as the heat pump. that
. . o ‘ N S dgﬁ\ﬁr two to three times more cooling effect than the

power supplied. ’ -

- M

- . N
s . :
.. . v
1-’

ENERGY COVSE;(V ATION FOR FOOD < There are no existing test prowdures for measuring the ‘
o SERVICE EQLIME‘{T performance of food-service equipment under usage condi-

: . .tions. As aesult, there are no data on tHe efficiency of .
. William Mulroy !
. different featl;ws or control methods for ovens, refrigera- . .
: Bqumg Envzronmenl Dixision - 301.921- 3.321 :
tion umts,-<r refn.gerated structures—under part lbad.
X s i ‘ Natick Detel Cont riable ambleﬂh or” simulated usage conditions. This .
ponsor - Army Vatick Detelopment Center project 1s devefopmg test procedures to fill thi void and 1s
. generating data to allow eyaluation of different food-service N4
. . \Q‘ - equipment svstem: for energy consumption and hfe-cygle - .
+ A ’ costing. . .
A . S,
. “\ e¥dmple, normal refrigeration units are rated at full
Yo output- at~ane fixed set of temperature conditions. This Y
# .
T vear, part load and variable ambient tests are bemg per-
- formed on refrigesation wnits. Several control systems are
. - being used on this umt so that the response to vamable
1 - . . - . . conditions can be evaluated. Tests are also being per- . -
) . . formed to determine the efficiency smprovement that could ) ,
- ro. ' be expected by fitting larger than normal heat transfer . .
surfaces. Studies will showsthe benefits to be obtained by :
: . : . employing demand defrost with careful sizing of the defrost —
e ( B . heat supply.. . . .
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*
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BUILDING PRACTICES FOR
DISASTER MITIGATION .

-~
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3019233126 '
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FIRE AND LIVE LOADS IN BUILDINGS

.

The objectives of lh:s project are to collect fire load
and hive load data and to apply probabilistic models for
prediCuiig loads office otcupanqlea The office building
See load and Iive load program involves surveys of rooms
@-qled 1n a statistical manner chesen from buildings
located throughout the U mted States. Based on surveyed

. -roon factors, meerior fimsh. and the t¥pe. quantiies and
distnibution of combustible contents and other hive loads. a
~tatistical model was.des 1sed to predict the fire and hive
loads to be expected in huildings.

* The design of safe, economical structures requires con-
sideration of loading and structural resistance. Although
mosl buildipg codes currently tréat the design problems
in a determimstic fashion. the trend in code development
in the Umted States and abroad involves exphent considera-
uon of che variability of these factors. Results obtained
from lhl: survey improve the understanding of the faclors

i affwlmg joads in buildings and permn de\elopmg de<|gn

values based on the probabihistic naturé of the loading for

~ incorporation in national model codes and consensus

«tandards This will contribute to improved building safety
and provide one means for reducing life and property loss

due to fires. v
Survey techniques based on weight inventorying and data

" collection procedures were developed. Charactenisuies such

as height. age. location. etc. of office*buildings in the

1 5. were determined and used'to select a slalcha“l
sample of the buildings which were surveved. Special data
processing techmques and computer-programs were
developed for data analvsis purposes. The final pro;ecl
report 15 available.

Federal coneern with building practice for disaster
mitigation arises from major statytory respoh\lbxhlie\
Approximately 37 percent of all new construction 1s
directly or indirectly Federally supported: good practices '
protecltth investments and reponsibilnniés. The Disaster

. Rehief Act Amendments of 1974 (P.1. 93-288) expanded

these responsibilities requiring evaluation of -the hazard
potentral of existing Federal facilities and Federal designa-
tion of appropriate reconstruction standards.

Working in cooperation with other agencies. the Center
for Building Technolbgy prevides research results for
implementation :n Féderal disaster mitigation programs.

Outpuss include manuals of practice. recommendations
for in%lusion in codes and standards. and design criteria

' . and procedures.for improved building practices.

- * A report detailing procedures for evaliating lhe'hazard

potental of existing buildings was prepared. An ey valuation
of anew procedure for the dulgn of varthquake resistant

.
structures also was completed. A major effort was intiated

-

19
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: : . e . todev elop comprehensive nationally applicable seismic -
- - design*provisions. Represemames from 12 Federal ..
. ) . agencies arf 85 professionals from across the coundgy are
) participating in the effort. .
. ) Presently the Center staff are working with the.other
. > Federal agencies in planming and coordinating work related %
‘_ ' to the provisions of P.L. 93-288. Specific research prob- .
. * lems related to these provisions will bedentified and .
- implementation plans developed. The work will con- /
t L. centrate on thé General Seavices Administration actsvitiés /
o . . nzvaluating existing Federal facilities and the Department C
" of Housing and Urban Developinent's development of fo-
. - _ réconstruction standards. In consultation with the,
. . Defense Cixil Preparedness Agency staff; their research;,
' needs relative_to disaster mitigation will also be reviewed
- X "and procedures established for focusing Iaboraton work on
. >,  required problem areas. -
) Animplementation plan for Iaborato‘n tesearch in the
- area of earthquake-resistant masonry construction will, be
developed based on results obtained from a future Center
workshop. A report for-use by design professionals will be
v prepared detailing the basic assumpuons and concepts of
- the response spectrum approach to seismic designe:
. Development of comprehensne seismic.design provisions
for buildings will contifiue’and a first draft of the provs-
. . stons 1isued for review and comment. A spécial workshep
. . was held at the Bureau to provide an opportumty for
- Federal representatives to provide direét input to the final .
. - " provisiofs. .

g . . :

PARTTONONRS

. N . .
. SEISMIC RERFORMAMCE OF s This project will develop a-program plan for establishing
BUILDING SERVICE SYSTEMS .7 sersmic performance requirements for building service
Charles Yancer . systems in critical facilities (hospitals. communication -
. Structures, Urzleruxis and Nafets Ditioon - centers, etc ) that must remain functional following the . ’
3019213475 . occurrence of earthquakes, The earthquake-resistant T e
design’of service svstems and tl}e performance of these
- W - - systems’ in past carthquakes will be reviewed. Then a re-
Sponsor - “ational Burmu;q/ Standards . .search pianp\anll be (fg\eloped for ohtaining information
: . ) - reqmred to improve this seismic performance and to
- ensure fun(nonmg after an earthquake. .
. P The effort-will involve: (1) the identification of
. . : o , gntical service svstems and functional requirements for <
. .. - these svstems fellowing an carthquake.-,(") a review of the
< T . ; - nature and’extent o bulldma service system’s damage . - - n
. . . " resulting from earthquakes: and (3) a review of seismic
" design procedures for bdilding service systems and the data
- s C g ; used to establish these procedures. ('r.!yral service systems .;.
X . / ang yistr requirements for these systems following ang:.,
- : / earthquake will be established by workmg directly, with
Federal agencies respensible for emergency farnlltles.kbefe

-
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requirements, [such as the length of time following an”
earthquake that the service systems*must, remain func-
tional, dependgnce on external supply (water, power, gas,
etc.) versus reserve on-site supplies, and others] provide
the-basis for performance criteria. Direct involvement of
these agencies in the problem definition will ensure that
the research plan developed is responsive to their needs.

The review of earthquake damage to service systems .
will be carried qut in consultation with individuals in-
volved in post-disaster investigations. Particular attention
will be given to the limited data on failure modes for these

" systems and their performance following an earthquake.
Needed experimental and analytical studies will be 1denti:
fied and incorporated 1n an overall research plait for
building service systems.

. ’
- . .

These investigations help define those construction
practices where improvements would significantly reduce’
the loss caused by natural hazards and other-extreme '
loadings. This studv includes formulation of research
plans directed toward obtaining data on the behavior of
building components and systems and implementation of
these results through consensus standards and codes.

- Life and property losses from natural disasters are
increasing annually. Studies have shown that ithproved
standards and codes provide one means for substantially
reducing these losses. For earthquakes alone. 1t has been
estimated that improved standards could reduce total
property losses incurred over the next 25 years by 10 ~
percent.  *

Effective post-disaster inv estigations require coflsider-
able planmng to ensure collection of the most slgmﬁcam
types of data and full use of the learning opportunity pro-
vided bv natural disasters. The Center for Building Tech-
nology’s (CBT) effort will be coordinated with that of olher
Federal agencies concerned with collechng damage statis-
tics and providing disaster assistance, such as the Defense
Civil Preparedness Agency and the Federal Bisaster Assist-.
ance Admimistratjon. It is anticipated that this coordina-

" tion will lead to definition of a specific role for CBT in
* disaster recovery operallons

~ Liaison has been maintained with the National Science

Foundation (NSF) acfivities related to, post- -disaster investi-

gations. CBT-staff has monNored a major pro;m‘t for NSF

-concerned with developing pyst- earthquake investigation

procedures and provided extensive review of project

reports. CBT staff has also participated in the Federal

< Interagency Disaster Mitigation Group and mvestigations -

were conducted following the ecollapse of a Federal office

burlding i Flonda and following foundation problems at
the Department of Housing and U rban Development build-

ing in Washington. \

»
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WORKSHOP ON EARTHQUAKE

RESISTANT MASONRY

«

.Sponsor - Natwonal Scrence Foundation
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HURRICANE EFFECTS ON PORT
FACILITIES

‘Emil Simuwu ,
Structures, Matenals and Safety Diviston -
301-921-3475

Sponsor - The Mantime A dministration
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Structures, Matertals and .Safet\ Dreision -,

Sponsor - Energy Research and Dez elopment

=~

-

[

The project is to organize and. conduct a workshop on
Earthql{lke Resistant Masonry Construchon Ity Part [ of .
thé workshop. investigators will discuss the objective and
scope of existing research programs and present their find-
ings to this date. Also incleded in Part 1 will be presenta-
tions by users’of prescnt dcs:gn cttteria for masonry
structures. Part Il of the-workshop will consist of wbrkmg
groups who will assess ongoing research, resear(‘h needs,
and research priorities. The proceedings of the workshop
will be published by the National Bureau of Standards.

The purpose of this projéct 1s to contribute to the reduc-
tion of losses’experienced by Gulf Coast and Atlantfa
Coast ports subject to hurricanes. “This will be agcom- -
“plished through the acquisition of wind speed data, under .
actual hurricane conditions. Recommendations based on

- these data and on other available information will be made

for the improvement of procedures used in the design of
port facilities. .

In FY75, a Center for Building Technology (CBT) tsam
mvestlgated conditions  during Hurricane Carmen (August .
l(h4) Twe technical papers (fqr locations of hurricane

cedures for evaluating code prowsious on design for winds

mnds and hurncane wind profile) were published. Pro- /\

were developed. CBT also gave assistance to port facilities

* n'the requisition and installation of peak-reading
*anemomelers. .

T -

This project will'provide criteria for the safe and eco-
nontical design of nuclear power plants that may be hit by

tornado-Yenerated missiles. This will be accomphshed by - s

estimating tornado-borne missile velocities, by oblammg

pertinént “data on drag and lift of typical missiles uamg

wind tunnel tests, and by Cal(‘ulaung peg’k;ar;d o;e(‘ﬁon

missile velocities. i S S
[n FY75, a model for the motion of missiles in a tornado =

field was-completed. A aomputer ‘p‘Jgram for calculating '

and graphically representing wind speeds and trajectories L RIS

was also developed. This year the Center plans to further

- develop the results of wind-tunnel studies along with a list

of drag'and lift coefficienté™ The Center also will prepare a

,,‘r‘. P
~ B K L b
o -

feporl for the sponsor. Tornado-Borne Missile Velocities, .
including a critique of present approaches, the complker - -
_program, and results. N )
% - - R ) /
. [
- . »
t
]
e 52
’
ked
= )




RIS T

K

3 £ £
o .
34 - L
ot .
_- . -
-
:»\

S TR A
Bl v 2Pl
% Z
& - -

e

e
RS r 'L

: ERIC:

4

A
e By

i
e

]

JAruitoxt provided by ERic

S
. .

|
x
L
-3




A

N

" /

s

STUDIES OF REDUCED-SIZE VENTING

1™

Mary Jane Orloski

Building Environment Dwision - 301-921-3293

Sponsor - Tri-Services Commuttee.

~

PLUMBING SYSTEMS DESIGN

CRITERIA

Lawrenee Galowin

. Bulding Evyironment Division - 301-921-329.3

Sponsor - National Bureau of Standards
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This project, featuring a| plarined field study, wa . -
established to validate and fimprove existing, labora dry- =
based design criteria for reduced-size venting.

.
Plans for four types of military housing units were SN
- . . . . . . M . PR
modified in accordance with existing criteria for re-} ““'}fﬁ
duced-size venting as recommended-by the Center. These [

units werg¢ fijted with'instrumentation and a data achjui®® PR
tion system to measure the most significant parametisi,
that determine service loads and hydraulic/ pneumatic * .
functional performance. Such parameters include: seat
retention in idle traps; blow-back/bubbling in idle trdWs;
peak penumatic pressure excursions in vents adjacen{ to
idle traps; water depth in building drain; air flow ratgs in
vents; and time and spatial distribution of discharge dpera-
tions of the principal load-produ(cing fixtures and
appliances. .

The Center has recommended certain criteria for tlie
design of reduced-size venting sysiems in one- and twj}-

. . 4
*story housing units, and has suggested that further e

- nomies and greater reliability may be possible based o (1)

service data on load patterns, and on actual hydraulid -
pneumatic performance in occupied buildings, and (2)idata
from selected laboratory tests designed to contribute {3 a
more generalized, computational approach than is no‘j pos- -

" sible with present design criterid. . -

.

The Center for Building Technology (CBT) plans tg up-
grade present methodology for the hydraulic design an ’
evaluation of plumbing systems, with an orientation t
performance concepts. - The work is.nedded to provide‘ a
scientific basis for critenia and evaluation techiques thit
will: (1) speed,acceptance*of innovative designs, and f2) -
reduce consumption of materials, energy, and water. Fhe
results will significantly contribute to effective input i
national and- international standards, and in the dfodel
codes and specifications used by other governmental ,
agencies. Mathematical models, reproducible test met} ds,
ard user-oriénted performafice criteria-will be developdfl - - oA
from laboratory experiment&tion. This ihformation an )

.

computer aids will be used to predict the hydraulic perI or/f"“\{/ >
mance of a range of designs. ’ . -
During FY75, further progress was made to completq the . ‘ i
., CBT plumbing research laboratory. Of particular sig_ni} e, LA
ance was the acquisition and installation of a modern (jls } . T
play and test-load controller system. The design, fabrich- . i
tion, and installation of instruments and components w{s
essentially completed, com[i{isfng a specially designed 5 . o
story single-stack drain-waste-vent system with’ building .- g
sewer and submergence simfilator. Fogzthe U.S. countef- * F+ ” T E
part commission to Conscil;;]nternahoriél du Batiment . -
1 AT -
%zs;, .
e ot :
54, - - ¥ . C e .o
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s b ‘% ’ K . “}tv‘f;'
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(CIB) W62, Water Suppl.y .and Drainage for Bm[dmgs
work involved prelimnary efforts to define a number of
national issues and research needs, and to plan for the
1976 CIB W62 Svmpogﬁm} to be held in Washingtor. ¥y
Laayson and review activities have continued an the P.L.
480" program on Water Conservation measures in Plumbing
(at the Standards Institution of Israel), on the PIL. 480
‘progr‘dm on hydraulic pcrformnnce of innovative; high-rise
sanitary drainage systems (qt the Central Building Research
Institute of India), &nd on the Complementary Research .
Agreement between CBT and the Bulding Reseafch Estab-
lishment (BRE). (Umted Kingdom) on building {Irainage.
Progress was made in organjzing a program to ugtroduce
the performance approach 'ab a complementary altivity in
the American National Standards Institute, Inc. A40 pro-
_Ject on the National Plumbing Code. )
4+ FY76 plans are to issue reports on preliminary tests on
stack dvnamics and calibtatian of fixtures, to colnplete
exchanges under prior,agreement with BRE, and to install
sev t,ral preces of cqmpmcnt reqmrcd to support re »search
work.  Among these are automatic hydrauhe terminal
control devices (e.g., digital Valves and associated elec-
tronies), additional sigial conditioners for stram gauges.
pressure transducers, a low-range load cell, transparent
fittings and pipe, pressure overrange switch-gauges, water.

depth transducers, and bubbling transducers.
-

ey e

P A

»

MEASUREMENT TECHI\'()L(.)CY: This projc'(‘t will provide new or improved instrumenta-
UTILITY LOADS tion for. research activities related to water usage. energy

Rechard Grot . consumption, and plumbing phenomena. For many re-
Burlding I‘nuwnment Duzston ;01_021_3293 search l*ndertal\mgs instrumentation 1s either not ayail-
N able, not automated; or excessively typensive. An in-
creasing emphas:s on field measurement of encrgy and
water parameters fequires low- -cost’, automated data acqysi-
T tion. C;Imllarlv the proper functioning of the building
electrical systems laboratory ard the plumbing tower
require special purpose instrumentasion.

Since last year,.the prototype field-portable data acquisi-
tiongsystem for nlohltorlng water usage in residences has
been assembled. The compact system will nieasure dnd

record the signal output of-flow m(-férs flow switches, and
temperature fransducers i both digital and analog form,

Sponsor - ,\"aaonal Bureau of Standards

A plumbing fixturetrap depth sensor and signal condi-

tioning pachage has be en designed, constructed,.and labora-
tory testedy This sensof 15 capaple of measuring lrdp depth
retention to within 5 mm and indicates that wate t is flow-

ing through the trap.» Electromegnstrumentation has been "
designed, vm{slrw‘!(-d and tpsted for the encoding and
recording of disceete events, and -for the totahzimg, of pulses

- ) ,
7
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VETERAN'S ADMINISTRATION
HOSPITAL PLU \mr\(, CRITERIA |

Lawrence Galown -
Building Environment Division®- 301-921-3293

Sponsor - Veteran’s Administration
= »

. q° . .-
from .water njeters, electric meters orsgas meters, to meas-
. ure the total quantity of water, electricity, or gas con- v
sumed in an interval of time. A small propeller anemno-
meter and corresponding signal condmonmg cards have
been constructed for measurement of air flow in ducts.”
Bhis instrumentation has been assembled, along with the
nccessary' control dogic cards, in two types of-data loggirig
packages; one apphcable for measuring water and drainage
usage patternis and evallﬁtmgmnovahon in p1umbmg systems
and the other for deternnmng energy usage patterns of house-
hold appliances. .

During this year, instrumentation for interfacing the
bmhhng electrical 'systems laboratory and the plumbing
‘tower to thg Center’s mini-computer are bel g assembled
and tested. Emphasis is placed-on modifyir\lg commercially,
avajlable data logging equipment and the Buredu-developed -
equipment to the specific needs of these laboratorie3.
Several*sehemes for rapidly scanning and storing two to
five second bursts of data’for later fransmission or record-

- 1ng at slower rates are being examined.

>

. . $

This project provides for the application of sumplified
plumbing drainage concepts in hospital design to reduce
the quaritities of materials used and to increase the effi-
ciency of space use, particularly in the modernization of
d\d hospitals. Provision is made for the transfer of exist-
ing eriteria and research-based design recommendations to
be used 1n the development df new criteria through
planned laboratory tests, and for a-field performance
evaluation to ‘confirm the adequacy of the design criteria_
and to demonstrate the benefits achieved. -

The findings are expected to be of particllar interest to
the Veteran's Admimstration (VA) in planning for future
iedical care services, and dre also expected to be of signif-
icant ;ht‘g’est to other governmental and private-sector
agencies concerned with providing medical care services -
emphasmng spatial efficiency in design. The study .
appro’a‘g}l is as follows:

Phase | - Review existing YA criteria and plumbmg

. plans and specifications in the light of recently
developed criteria aid performance data for
)dmphfred designs for drain-waste-vent "
.systems, with recommendations as‘to applica-

. tions and benefits in selected VA building
programs.

Phase 2 - Full-scale or eritical-component tests in the

Center’s plumbing research, laboratory, or at

b2
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TH CHNOLOGY$OF WATER
CONSERY ATION

.Lalvrence Glalowin
Building Enyvironment Division - 301 921 3293

or - Nhtional Bureau of Standards
Spo ona f / v/ﬁ\ increases the waste-water treatment loads. New program

—_— some other appropriate laboratory having
—facilities suitable {or the acquijsition and
analysis of data from complex dynamic fluid
. flow processes. . ' com
Phase 3 - Field demohstrations in one or more VA
- hospitals, involving measiTemerits of key
_ hydraulic performance parameters and load-
patterns -at selected points in the building.

e
.

" inadequ , K{{v\/\
Inadequate supplies of water’can aflect the health,

safety, and welfare of the entire population and can cause
severe economic repercussions in industry and agriculture.
v+ Water d€mands in"dwellings have historically expanded, -
and the introduction of new water-consuming devices im~
poses new loads“on the water supply system as well as

developments are under way to expand the water resource A

base as the availability of watershed developments )
vanishes; e.g., the Environmental Protection Agency’s pro-
gram im-waste-water reprocessing to potable quality for re-
cycling. Alternate strategies can be developed to satisfy the
water demand requirements. Two examples are: (1)
matchmg the supply water quality to the usage require-
ment with dual-pipe supply systems in burldmgs, and (2)
establishing’ water conservation practices through tech- -
nological innovation' with reduced water flow systems and
fixtures. Fhis project is limited to’the investigation of
-approachés for developing standard practices of water
conservation by built-in technologies.

The broad objectives of developing water conservation
attitudés and equipment pracnces that reduce waer con-
sumption are to be’ approache(? in 4 step-by-step manner.
This initial task-is to conduct ’studles of. built-in water,
supply dxstnbutromsystems and-fixtares as‘follows: to
. determine the measure-of fungtional adequacy for several
proposed systems that conserve water; to develfop protocolsm
of testing methods for evaluation; to conduct tests for
realqauon of water savings; and to redure energy con-
sumption and impact upon the water quality delivered. .

TR

At present, there are no standdrds for’ measurement and
evaluation of claims of water-conservafion practices; e.g.,
reduced flush toilets do not require verification of claimed
reduced flow per flush. In installations of blended or
tempered hot water single-pipe water supply distribution -
systems in dwellmgs the patterns of uage may mitigate

- the water and energy savings., Innovative approaches for
Wods of water conservation are marketed with claims of
water savings which are not backed by reliable tests.
There is a need for uniformity, particularly with respect

-to a norma] base load or patterns'of usage.

-

.

M“
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> = - ot During this year, the Center is selecting represeritative
. N : : - : samples of typical elasses of water conservation single- -pipe ‘...,(
s " blended water systems for inclusion fn the test program, i

S preparing protocols for test methods, reviewing baseige
standards of comparison fromfemand curves, and form- - -
~ N < ulatmg procedures to assess the water quahly dise harg(- at - - >
. the tap, - ? y

. .
! ! ‘
‘ LY °
it . - - .
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> . COMPUTER EVALUATION OF Thys project was intended to apply comeputenal'de‘d' )
BUILDING PLUMBING SYSTEMS * graphics developments to the evaluation of varipus -
o buillding services. Highgpeed computers and tomputer ) '

griphies were used to pgsually describe the installation”™ ~ P
within thie building. ‘Fhe information required to dimen-
stonally describe the building and effipirical data to de-
seribe loads, fixture locations, system designs, and use -
patterns were' catalogued and proeessed to produce stand-
-ardized inputs for computer programs under development ..

for evalugting building plambing systems at the National ~ »
- Bureau of Standards and Building Research Establishment s
in the Umited Kingdom (as well as other studies condueted —

Lawrence Galowin
Buzldmg Environment Division - 301 9)1 -3293

Sponsor - Natonal Bureau of Standards

elsewhere). ~ . .
- In FY75, the Center completed the interfacing of the -

Tektronix plotting rodtines’to the minic omputer; opera- - —.
: ’ ; L. tlonal status was attamned with’display cathode ray tube s TR
- o ' pertphcral This svstun provides geometric and graphn

. . A display with hard eopy available on (omm‘and ’ .

.
- -

e

B . . - .
' » - . P ’
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’ NATIONAL PLUMBING CODE The American National Standards Institute, Ine. (ANSI)

- A#0 National Plumbing Code wag ldst revised in 1955 and

ts 1n serious need of upgradiyg. Parti(‘ipation on ths -

standards committec-allows implementationof the Center’s : .
research results; es éctally in the area of performance

9p 0"50’ - Vatonal Bureau of Sttgzdards RPN itandards,; andgalsa[;relp;)to identifys1 ﬁm)ria Pesearedt ?wed's ¥

‘ . ) " While extensive lqput,wﬂl be made-to the devvk)pmeut of, .

. the speaification poftion of the stdndard ‘the majdrpfpors, . Tio

tumty for"the’Buzeau appears’to lie in tlu apphca@_ngn«of e

the performam'e approach to pluminhg standards ‘ : S

. . . . A0 and its sub-groups: cartrently arg.revising. hBHAYe FT 1T g —

- Plumbing Code along two different tracks: traditional -7

Lawrence Galown
Buzldmg (‘:Ill'lr()llmel!! Duvision - 301-921-3293 ~

N s

< L

. . progress was made on the drafting of the specification S

. " document. ‘Lhiee meetings of the:f\40 committee*were L&, T -

. % M . W

; : ‘attended by the Bufeau staff. 1¢i¢ anticipated.thdt The =¥ -

- . : specification documem will bt submmed ‘tosthe AVSI\‘(‘bn-"_’ .

BERN - ’ sensus process ingearly 1976’ /\ctlvu) assomatul with the - S

development of the pcrformancé:-typc optional codeswill ¢ . - .,
continue during the year. . R :

. .

- ERIC

Aruitoxt provided by Eic:
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o LIQUID WASTE MANAGEMENT Thiy project will provide techmcal su[;port in myitoring’
RESEARCH . _ the performance of a Department of Housing and Urban
Richard Symuleski Development contraetor who is,developing a waste-water

1 g . ) .management manual for new lousing. Responsibilities
Building Environment Dunsion - 301-921.3293 & . - & P
will include review of all documentation produced by thew—- —

N . . o P
. contractor. The objective 15 to ensure that the manual
Sponsor - Department of Housing and L'rban ‘ ) ~
.developed will be useful to the builhng community and 1o
Development - : [ )

o the general public.. )

a * . . . a . _ /
CRITERIA FOR PIPING MATERIALS - Critena to support the acceptance of mnovative piping

b A .

matenials are urgently needed. In particular, thegmo. , -~

Lawrence :
. I Ga{owm L N plastics have become attrhetive in termsof first cost and ‘
' Building Encironment Division - 301-921-3293 .
convemence of assembly; but on the other hand, the pro-
. - =~ duct standards do not directly addgess ceftain character; . -
Sponsor - Department of Housing and Urban 1sties entical to safeTy or durabihity. . :
- . . / ; — .
~ Development ~In this project, a review of éxisting standards and T ‘
idustry data ‘was carried out to establish the uger-related . N
4 . = . .
N measures of functional performance. of health' {nd <afety, .
- ‘ and gfedurability for installed piping systems. Laboratory )
- , \ tests were conducted to examine the critical performance v
. characteristics not specifically covered in the standards,
, ’ T , and from these data suggested performance criteria and & ..
. . “ test methods were drafted as supplemental Yo, not instéad = ° .
. . ) s ‘ of, the cxléting product standards. The approach will pro
. duce broad evaluation critena that are not dependent on »
- . - Py the particulgr materials; mZ)w/ever\ the performance char- .
actenstics of the material may determine which ¢ritena are
critical and hence, which test methods need to be |
: ‘ developed. , : oS
v J Py . ’ .
e » - : In FY75, laboratory work was comipleted, supplemenyng
. L . e
- earhier work. This work was conceptrated maily in the
. areas of fire performance and thermal properties, and . 3
. ‘ . . imvolved a broadened rangg of thcrm;)_p/lagu;s materials.
) o e L N <
Y Loy . Some of the concerns relating to 'the use of the.smo-‘\
. . . . . ° .
R \ plastic piping in above-ground regidential plumbing sys. -
v ) . A d Y : iy
AR K . ) tems can be sngmfxcantl)’reduce(j or eliminated hysa more (.
~ - v i . LR Y L - . . " -
o ® o ‘# . feareful application of existing kngwledgc in design ¢ installa-
crr e o ® o * tion, ayd inspection.  In other,ageas, e.g., firesafery,™ .~ 1 4.
: . L, - . A A TR K T - . .
R TR T+ KRR environmental sifeg;’s«cnackmge.agd quality of jorptg, irecorfy  + #
) . 3 mendations to develop suitable evaluation methods’are .
1 . . . . &
N . contained in’ the reports alredly issued a preparation. .
s . o . e B ° Ao ¥t S o -
R . Rt . S i - R . - . . go - » -8 - Q
: L. ¢ Cawe e v,
}S‘ER'VIC_E SYSTEMS DATA PROCESSING To date, the u)mpl?}er software needed.in support of the
: H o i . Buslding Environgnént Pivision piojects” erprchase -
r aDwiel Romer * y . gL:nvironm division pfojects has beeriprchased. o
p P v g “ 0} 28 from project funds. Such software servesca generak «
Building Environnjent Dinision - 301-921.3521 . L . - NN o .
ng, L
R - > purpose functipn for experimental control, data acquisition, |
o . 13
. g .. i -~ . reduction, aml analysts. However, lack of a commor . ; |
< +«s  « Sponsor - Nationat Bureau of Stundards " - & ’ By wNgh f Emen . L
i - - < . support base for"software develepment has.led to tany s, < we
- - ot g <. . S w. o~ - 4 . ¥
. - - - s P rd
. R . R . N S ¥, .
Lo 3 L7, g < . o s & S :
- i - - - ' A Ve
o Al - [ - . 4
(E0ar a0 g Tant o0 T U
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a
specialized programs. New general purpose programs are
needed, whieh will enhance laboratory capability and case
the use of mstrumentation for plumbihg, data-acquisition
systems, and cdnversions for precomputer analysis of
laboratory and field*data. This project will satisfy these

needs ad prowade for regular maintéhance of muatp- -

puter software. . .
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Sponsor - Dow Chemical Company

MOBILE HOMES AND
RECREATIONAL VEHICLES

o":"’"‘
James Gross

Office of Biilding s:audgd? and Codes
Servtoes 301-921-3447.

-

%

Sponsors Department of Housmg and Urban~

5 Development; *

R Natzonai Bureau of Standards

N
.

ENERGY USE IN MOBILE HOMES
Bradley Peavy °

\

<7

«

Butldnkg Enwronment Division - 301 921 -3303

Sponsor Fi ederal Energy Admtmstratwn

-
o

DOW RESEARCH ASSOCIATE

PROGRAM: ENERGY CONSERVATION

" IN MOBILE HOMES
Paul Achenbach

Building Environmen? Division - 301-921-3637

.
—_—

¢ U
The Center for Buxldmg Technology (CBY) has for many
years been represented on the American National -~
Standards Institute, Inc. (ANSI) A119.1 Committee on .
Mobile Homes, which de\elops the standard for ma‘lbxle )
““homes.. This involvement was given increased emphasis °
aboi it-thr® years ago when CBT decided to designate ANSI
Committee A119 as a high priority standard activity. This
.sulted in an increased level of participation on-the’
ectional Commx/ttee ‘orrMobile homes and the Sectional
Committee on Mobile Hofe Iustatlation and their task’
forces. It eventually led to-CBT’s being indited 1o join the
- AlD9 Correlatmg Committee, which oversees all mobile
home 2nd Fecreational vehicle standards developiifent. The
ANSI A1181 Standaﬁ for Mobile Homes has gained wide
abceptance with 46 States using the standard in their 1
mobile home regulatory program. The Department of -~
Housing and Urban Development, in developing the manda-*
" tory Federal Mobile Home Standard, has utilized a large
part of A119.1. .

The active CBT participation in the ANSI A119 Com-
mittge has provided a means for transmitting the results
of mobile home research to interested parties in industry,
government, and consumer groups. .

- o w

'{ ~
This project is concerned with energy utilization in

* heating and cooling mobile homes. The test plan includes
the instrumentation and measurement of the thermal per-
formance of a new, furnished mobile home. built to 1974
American National Standards Insntute, Inc.A119.1
standards, in the large Center for Building Technology
-(CBT) environmental laboratory. The work in CBT will be
supplemented by contract research by Purdué University
to determine the efficiency of heating and-air- condmomng
systems used in mobile homes. .

-, -

A ‘

The National Bureau of Standards has entered into an
agreement to supervise and administer, on behalf of the’_
- Dow Chemical Co., a research associate program related to. ¢

~ energy conservation in mobfle homes. The effort is

directed toward the formulation of economically feasible
performancé’ requirements, criteétia, and test methods to
minimize energy requirements 6f mobile homes. The re-
search associate activities will be complementary to present
Center activities in mobile home thermal performance,
- structural behavior, and materials of construction.
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TEOORDINATING FIRE SAFETY
RESEARCH IN SINGLE-FAMILY
RESIDENCES AND' MOBILE HOMES

13

Harry Thompson .
Office of. Housing and Building Technology
301921 -3233
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The Center for Building Technology‘g%coordmatmg mth
the, Center for Fire Research two fire safety research pto-
jects. The first seeks to dev el(ﬁ: meaningful test data and
design criteria for fire safety in mobile homes. Fire safety
appears o be a spacial problem in mobile homes which
* comprise more than 40% of new home construction. Tech,
nical information on certain fire safety aspects 1s lacking
and 1s needed to.improve the current mobile home stand-
ard National Flrelg\/oﬁnon Association (NFPA) 501 B
Américan National Standards Institute. Tnc. (ANSI) 119.1
and a2 new Federal mobileshome standard. This kind of
information 1s needed by fire departments and build-
ing code officials. by government agencies and by the
mobile home mdustn
The basi¢ approach to this research involves (zf arr
movement. ignition,, detection and fire growth studies on
used and new mobile homes and (b) labvratory tests on
materials. Subsequent phases will address the contribution
of furmshings and the effectiveness of suppression systems
on mimmzing fire severity. Four moible homes will be

- 1ncluded 1n this test program.
In FY75. 2 series of air movement tests were performed

to determne the significance of air flow patterns on
potential fire gomh A serigs of 2R full scai% kitchen
cabinet tests were coniducted to evaldhte \the potential fire
hazards in the kitchen area and to de\elo}-a?p-cpnate
design rules to minimize these hazards. A series of 9 full ,
scale corridor tests were conducted to evaluate the relauve
performarnice of a vanety of interior finish matenals. The
information provided by the testing \n FY5 was also trans-
mitted to the Department of Housing and Urban Develop-
ment (HUD) ayinpl to the HUD effort to prepare a
national standard for mobile homes.

The second project will define the Fre exposure from

_ the combustible contents of rooms'in single-family

dw@;nghnd mobile homes. Recent data is not available
on ?he type and distribution of fire combustible cogtents
in residences. Adequate eviluation of the effects of fireson
the, buildings by fire protection epgineers, bulldu}g de-
signers and code officials, is not possible:

Information will be collected. by surveying the combes-

" tible fire loads in a statistical sampling of homes and apart-

_.ments. and by using analytical inethods to define the limits .

of fire exposure due to the burning of these combustibles
“.under a range of fire growth conditions. The -assembled
" data will provide the fire load input to anal)ncal models of |
« fire growth-and severity which will be used to generatu-fire
exposure curves for residences and mobile homes.

-
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WIND FORCES ON MOBILE HOMES

Richard Marshall %=
Structures, Matenals and Safety P ision -
301-9213475 , .

Sponsor - Department of Housirg and [ rban

The project will lead.to a better understanding of the

- wind charactenisties at heights up to 10 meters and the

telationship between these characteristics and wind loads

* on mobile home structural components and anchoring sy»-

> Task No 1 will involve the direct measurement of
wind speeds, surface pressures, hit, drag and overturning

movements on a full-scale mobile home.--Task No 2 will

tems

* Development '
P mnvolve the study of load-deformation relationships and the .
) . behavior of structural components at or near ultimate load ~
.;ﬂ 2- § capacity by appliéatioh of sriulated wind forges -

STORING THE DEPARTMENT OF
HOESING AND URBAN

DEVELOPMENTS DIS-*STER \!OBILE

HOMES

Jamss Prelert
Office of Burlding Standards and Codes

-~
r

L4

"Phe project will include both field and laboratory studies
o1 wind forces and the response of a full-scale mobile home
A36 m_(12fl) x 20.3 m (60ft) umt will
e fully instrumented to measure internal pressures.
external surface pressures and certain racking deforma- N
tions The unit <s njounted on a rigid bed which can be
rotated to alter the relative wind direction and which 1s
fitted with sensors such that life. drag and overturning
moment can be measured directhy  Corresponding meas-
urements of the mean and fluctuating components 6f the
oncoming, wind are also being measured * Detailed studies
of loag-deformation characteristics and performanrf* of
structural components at near ultimate load capacity will
be carried out 1n the Nauonal Bureau of Standards . -
structures laboratory using-hydraulic rams so apph loads
which are similar in amplitude and frequency content to
real loads assocrated with extreme winds. Finally. the
information collected from these studies will be used ta .
draft recommendations for mobile home wind lead design
requirements.

te these forees

The Center for Building Technology 1s providing the . -~
Department of Housing and Urban Development (HUD)
with recommendations on the most cost-effectiye method

. of storing mobile homes at storage centers located around
the United States for use as emergency temporary housing
for victims of fature natural disasters. HUD is now

~

storing 8.500 mobile homes from the{Hurricane Agnes
stockpile and they- want 1o ensure lhat deterioration of
thesetupits be kept to a mnimum, along with storage and
upkeep costs. Specific concerns are Water penetration;
todent. dust and insect penetration: in-transit' damage: and
humidity damage. The project includes visits to mobile
storage centers around the United States to evaluate pro-

- Se{uces 361-9213146 -~
7 » s

Spc.':sor Department of Housing and Urban
Development

¢

. ’
: . « _ cedures andto assist-in the development of recommenda-
.t . tions for alleviating the problem areas. .
. . ’ wn - - «
- - '] < -
- _ - -’ -
v v ~ mv '
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DURABILITY PREDICT ION

" METHODOLOGY T
- Larry Masters -

o

Structures, Materials and Safen Division -
3019213371

Sponsor - National Bureau of Standards

\
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/ &
I
INORGANIC BUILDING :
MATERIALS )
James Clifton -
Structures, Materials and Safety Division -
301 92 k3407 - ) .
: 1 : Co
Sp0nsor - National Bureau of Standards
A R ’
.. ’

ot
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Durability is often the most important aftribute,zequired .
of a building component or material, but it is the:most dif-
ficult attribute to measure and predict on the basis of
short-term tests. At present, short-term tests are seldom
satisfactory for predicting long -term performance. Thus,
thtere is an urgent need to 1mprove durability prediction_
techniques.

This research is axmed at dévelopmg durability standards—-

- by improving the technology of durability prediction of
. building omponents and materials. It involves the
developing and applying a general methodology for
durability prediction. maintaining seven natural exposure
stations, performing }ests to provide information about the
relationships between the effects of natural weathering and
accelerated laboratory weathering, and performing a
complementary program with the Canadian National Re-
search Council (NRC) to develop inteznational standards
for natural weathering of building materials.
A general methodology for durability prediction was
" developed and is being improved by application and by
participation of the American Socxet}v for Testing and-
Matenals (ASTM). The methodology provxdes the frame-
~ work for both naturél and accelerated tests performed at
the Bureau and in‘the complementary program with the
.«:‘st&nadlan NR(‘. The methodology will be submitted to
L AST™ as a-recommehded practice, and its application will’
provxde inforination-4bout the relationships between the
" effects of naturaffand: accelerated weathering. In the
coniplementary program with NRC, candidate materials
proposed for use as standards for exposure to ultra-violet
radiation and sunhght will be exposed on the ¥BS and
NRC outdoor exposure racks and in laboratory accelerated
weathering equipment. Changes observed in the spécimens
in laboratory tests will be compared with those_obtained in *
the field. In addition, the linearity of the responses to
radiation will be investigated in both sets of specimens and--
the derived calibration curves compared-to establish which,
-if any, of the candidate materials are suitable for use as

radiation exposure standards.
- \

L]
e

In this project relationships are sought between in-
service performance of inorganic building materials and”
their compesition and structure. Knowledge of these

" relationships provides a basis for performance tests and °
criteria. “These contribute to imprgved effectiveness in the _
use of building materials. They also- aid in.making
decisions about the substitution of materials.

The porosmes, phase composmons, mechanical prop-
erties and durébilities of inorganic materials are datermined
using techniques that include optical scanning electron-
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. microscopy, mercliry porosiniefry, ferisile and compréssive
. co strength measurements, fracture mechanics, thermal - -
Lo L . - analysis, and, X-ray diffraction. The durabilities of
) _\ . : ' materials to freeze-thaw cycles, to wetting an drying, and
- ’ ’ to temperature extremes are also investigated.
In FY75, the following work was completed: (1) the _
. . mechanical properties and fracture mechanic properties ‘of
. ) . polymer-impregnated mortars-were compared with those
" properties of unimpregnated mortars; (2) the residual -

“

a4 A

. X . and mortars were measured by mercury intrusioh and
mtrogen condensation; (3} a study of the effect of the geo-
‘ ) metry, concentration, and fiber mategial on the mechanical
- ; propetties of fiber-reinforced mortars; (4) a manuscript on
) . the performarice of concrete at high temperatures was pre-
. pared; and (5) the microstructure of hardened cement
- .+ paste was investigated by scanning electron and optical

. : 7\3@ microscopy
. . 7 For FY76, the plans are asfollows: (1) investigate the'
- ’ . effects of specimen size and temperature on the relation.

- : ' ship between stress intensity and rate of crack growth for
polymer-impregnated and unimpregnated hardened cement
. pastes, mortars and concretes; and (2) study the micro-
5 structure of lmpfegnated and unimpregnated hardened
. cement pastes and-mortars by mercury porosimetry and
- scanning electron and optical mlcroscopy and relate micro-
" .structure to performance.

o . - -
. »

e
ORGANIC COATINGS : Abdut 83.5 billion is spent annually on paints and
Paul Campbell allied products, but this representé:'onl'yﬁo percent of the
Structures. Materals and Safety Puusion - total-a'mot'mt spent each year on painting. The valge of
3019212111 the paint is rarely as much as one percent of the value of
- the building or object being painted, yet marketability and
Sponsors Tr-Services Commuttee: subseqlfent' maintenanfx? is ﬂe?;ndent on the per'formance
Natignal Bureau of Stand}zrds i (Zf the coating. DuraBility and performance studies, test
method development, and cooperative efforts with volun-
tary standards organizations play important roles ip im-
. " proving coating#erformance and in reducing maintenance
costs. )
. Individual factors, such as humidity; solar radiation,
- coryosive environments, and thermal shock, which affect
N . the (}urablllty of exterior cpatings on various substrates,
- will be examined by, lab()ratory tests. Test methods will be
* developed to determine performance characteristics that
will be applicable to-the American Society for Testing and
. Materials (ASTM) standard test methods; Federal Test
. o ; Methpd' Standard No. 141, and coatings specifications.
< . In FY75, a study of the pe\‘form’ance of exterior coating%‘
' cohtaining non-mercurial fungicides was completed. Pre-
liminary studies on the effects of sulfur dioxide on main-

. /“ . : . " '4,/ -

.

S - . . , : ’ «

: - . . * . .
! .

e - . - L N (3 - N -

- . porosities of polymer-inipregnated hardened cement pastes ™

v

2t

. 3

Py LR TIENY
et bt

S b el b }ﬁby.ﬁ,

¢
(P
b4
ek
Lo 3
%
3
.
M i
)
4
o S
S N
.
N
‘r
~




<F.
&
*
TETY
oviin
FEEL
LR
S T
e g
Ao -
T i
N
5 - .
] 3
!
H -
.
& E’:‘E’
N
f‘ to‘ g -
- ;
‘,,;'j
1, ; 5
ply s
A,
e
e
* .
. A ¥
-~ Ll
,
-
P
N
N
beud +
.
‘v:
<
. B
v .
N
“ i d
N
4
- ‘.

ot

¢

1

"f"'ﬁ

-
b4

S

£

ERSIVE co,m\(,s TO REDUCE
LEAD-PAINT POISONING N

g p 2y s
E L P :
- S R
TP M
0 ¢ !
3*‘%%5: R
e b N s )
oy .
.t .t

»®

é L]
J‘IQ-%TH?QIL -

»\__u

«:
s g

z

Siructures, Materwals and Safet Divragn ¢

301-921-3.L11

|

-

* 3 - P
Sponsor - Department of Housingand ['rban
% Development
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NONTOXIC YELLOW MARKING PAINT

Paul Campbell

301-921.3.411

e

*: Structures. Matenials and Safety Drvvgion -

Sponsor - Department of Transportation ~

k4

> /

-

and \tanddrd dtmosphcre condmomng
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Averstve coatings that will discourage children from
eating lead patht ﬂakes are being considered by the Depart-
ment of Housing and Urban Development as a possible
* deterent to the ingestion of pant. Since little 1s kngwn

about the ability of aversiye coatngs to retain their’

deterent properties over long periods& time, tests for the

“durability of aversive coatings must be developed and

dpplied in their evaluation.’
For each aversne coating selected for ev aluation, three
the development of a suit-
able analvtxcal procedure for determning the quantities
-of the essential aversive ingredients; a study of extraction

p;ocedures for the essential aversive materials Mding”
mounts of the

, main tasks w1l1 be carried out:

laboratory sdmples containmg knowr
material; dnd, an evaluation of 1ts ability 10 be retamed on

laboratory- pr(*partd‘ painted surfaces after artific vaf

weathering and repeated washing.

G

{ntil recently the most widely:used yellow pant pig-
ment was lead chromate. With the restrietjon of lead pig-
ments for use n bmldmgs and the pomblhty that they will
_ be banned from use in highway markings, there 1s a nged
toidentify and evaluate the performance of substitute

yellow prigments. While the project i3 spe‘_;ﬁcall\ con-
c-*rned with non-lead pigments for marking paints, the
knowledge gained will proyide knowledge about noni-lead
yellow pigments for use in pamts and buxldmgs .

In this project, mformation on non- Jéad yellow pig-

&

ments and their use in paintsthas been,obtamed from the

literature and from pigment and paint "manufacturers.
“Marking paint formulations using non-lead pignients are*

being evaluated in the laboratory for_such properties as

and durability. Painted specimens will al$o be fested for
unatlc environments by t,xposure at
outdoor exposure sites attdsfor usefulm,ss as marking ¢

resistance to varioi:

paints in field tests on highways. -Pgtformance criterjt

for

non-lead yellow markmg paints. will b(, recommended in

the final repoﬂ

-

Aight fastness, iding power, abrasion resistancé®adhesion, «

.

°




UNDERGROUND PLASTIC
» PIPESYSTEMS

o o ’
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Buzldmg Environment Diiston - 301-921-3501
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JOINTS IN PLASTIC PIPES
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7 Structures, Matenals and Safety Division -
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This project will evalizate new undergrou‘nd pipe s)
that have not met the existing Tri-Services criteria tH
ppe insulation be driable, drainable, and air testable.
evaluation objective is to determine if these non Tri-
Services systems will stay dry under specified test ¢o
tions, particular to each pipe system. .

stems
at the
The

hdi-

The existing Tri-Services criteria are apphcable on‘y toa-

conduit system which has air space between the insu
and the conduit. There are, however, many new unc
ground systems, especially plastic pipe systems. whic
not have the air space. The representations are that
systems are so completely water-tight that there is ng
for the requirement of drainability, dnability, and air
testability. [t is in the mterest of Tri-Services, as w{
other government agencies, to verify these claims.
" Each different ynderground pipe system requires
ferent testing procedures. Appropriate tests will be ¢
vised for each selected pipe system to see how reliab
and to determine if the water, once brought in, can ¢
twvely be removed by the cnrc%anorr of air or other 1
gases. -
During this fiscal year, dynamic boilihg/tes,ts ono
non-Tri-Services's systems were comp!,e ed to clarify
.farlure mechamsm. Also coriipleted wore moisture
tion tests of a chilled water pipe insulated by hydrop
powder. Thermal performance tests are in progress f
new, but non-air-testable, asbestos conduit SyEtem.
In FY76, a facility to conduct botling tests of cale
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silicate insulation with new fibrous glass binders (insfead

of asbestos binders) 1s being constructed to test geve
cemmercial pipe insulations. Dynamic boiling tests d
new non-air-space conduit system will be completed.

o ’ : >

Plastic pipes are finding increasing use for transm

al
I

-

a

ting

< .
natural gas, sewage, and steam-condensate at lenary

installations.  Unfortunately, there have been nui
fatlures of plasnc pipe systems that have passed accey
teste- Because many of the failures have been attriby
to.faulty joint construction, there is an important ne
rehable, norrdestructive tests for Jﬁmts tn plastlc pip
Using plastic pipe joifits of varying quality prepare
4he laboratory, potentigl non- -destructive test method;
evaluated.for their ability to wentify faults and for e

thermal conductivity and tlférmographic scanning teq
" niques.

Plastic pipe joints cnntamm{., known flaws were pré-
ility - .

pared. Two thermal methods were tested for their ab
to detect the flaws from loeal differences in surface
terhperature when the pipes were heated internally w
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. , warm water, The scanming cameras could detect all the
. flaws but hquid erystals onlyv detected the largest ones.
IR . , - =
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BUILDING JOINT S&\L\NTS Premature failure of sealants in buildings results in
R ‘.dmnngcd interior and costly repairs and maintenance. as ’
Arthur Hockman & : I ‘
. . . well as loss of heat, The néed for durable sealants 1s
Structures, Maternals and Satety Duson -
~ v ennical because of curtain wall designs, farge thin panels,
3019213497 - _ . -~
: modular construction, and use of high expansivity . .

v + 1

saratenals The large dimensional changes that occur in
b uldifigsademand better sealants. ,

| ¢ In this froject, the sponsor 15 kept informed of the

latest developments ont sealant test methods, specifications, .

Sponsor - Frm-Services Comnuttee
p

and practices. This information 1s obtaned. by laboratory
and field evaluatiqn of new sealants and by participation in .
standards-making orgamzations, e g., \mencan Sogety for
N Testing and Matersals (ASTM). American Conereter
) Institute, ete - Cooperation sith archutects) goyernment .
agenetes, producers, orgamzations seeh as the Adhesiyes
and Sealants Connel, National Pant and (:()illjllg\ Aswoeta-
jrons. universiies and foreign groups relating to sealant
research s maintained; «onsultation i~ continuoustv pro-
= vaded tojthe spdnsor . -
In FY75, the Center (‘omplcl’cd the evaluation of everal
samples of the neéw * 50 class of seglams and recom-
wended the inclusion of such a class n appropriate®Federal O
. and ASTM a{wmﬁcau()ns. A secondrdraft of a Rgeom-
- . @ mended Pracuce for Chemically Cured Sealants was cofn-
C pieted for ASTM ballot. A third round-robin study of Peels
] . Adhesion tests and first drafts of revisions of Federal
~ Specifications were also finished. <t
. ['he Center 1s performing the following during FY76: .
e . o # (I revise and upgrade three 3-year old ASTM Standards

R
*
v

. * - chdgucally cured sealants to replace the American National
. - Standards Instrtute, Ine A116.10 (3) expose sealants o
.- - . Ty aceelerated weathering andeto natural exposure:, (1) plan.
—— . ‘ complementary proggayd with the Nahonal Rescarch Council,
Prvisten of Budding R‘CH'JI‘Y"}], Canada. -

. ., - i LI -

- .= - 7 . ’ 1 \
WATERKPROOFING PRACTICES . " Water damage to milstary building installations and 1o
A . 1ag tary g
MANUAL s . ' L “their contents presents a-continuing problem. A manual
.. T p o g p :
Pal Campbill ; | estabhishung standard waterproofing practices will benefut

* all miltary services by helping to ensufre the adoption of
propét practices. “The manual developed under this project
- -(‘l.:n('l{lde sectionson enviréitmental exposure, ‘types of
, sttrate (including constpuction details), classes of water-

Structeres, Mateseals r’mrl Ngfetr Hinion -
3019213141

Sponsor - Tri-Services Commuttee . A .
wpo - s ~ proofing produets, meyhods of surfacy preparation and :
A v 4 , . . ' . P , .
) "eoating application; afid hfe-cycle costing related to the
. i waterproofing of buldings. ’ " A
. + 4 ' ‘ * : -
’ ‘ 1
’ . Ve . .
. s . ) 7?-‘ .
- { - 09 ) o
: ‘ . AN . .
Lo ] R , - - e :
s ‘ X . ‘ - . . , -
- . : 77 & .\
X ' . et
- L
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on\joint sealants; (2) develop the ASTM Specification for .+
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PERFOR\IA\CE OF ROOFING

Roberl Vathen >

Structures, Materials and Safe’n Dlllsl()ll‘-

301921-3107 ° :

Sponsor - Natio®l Bureau of Standards

% N ..
i — o T ¢
B o % '
EVALL ATION OF ELASTO“ERIC
ROOFING y

Walter Rossiter

Structures, Materials and Safety Dunsion -

34019213407 .- .
¢

" Sponsor - Tri-Services Comnmuttee <~

-

" BUILDING STONE_PRESERVATIVES

-

-

o

Faced with eviderice of serious stone deterioratioh in

lustoric buildings, the National Park Service asked the

Center to evaluate commereial sione preservatives and to
, develop performance eriteria. The eriteria will aid the
selection of ‘materials for the preservation of national —
monuments. T ) .

Fifty-seven recommended stone preservatives were E
collected and $ubjected to tests. The effects of heat, freez-
ingand thawing; water, ultraviolet radiation, salt, and
sulfurous acid solutions on preservative-treated stone were

valuated inza specially, constructed chamber.and alsé ina
series of separate tests. The results, including recom- -

-

mended criteria for ‘seléction of stone preservatives, will be
) pubhshcd in a National Bureau of Standards Bmldmg
Science Seties report. ' . .

- o | Al
- o -
For over 70 years, bituminous built-up roofing has been .
specified by prescriptive specifications. Little attention has
been given-to-the mechanical and physical properties of the
membrane. Criteria are needed that quantitatively state
}, the level of membrane performaneg. Producers of roofing
products also need criteria for the types of products they
manufacture.

#T'wenty performance characterlstlcs of built-up roofj$ - -
membranés were identified. They include tensile strength,
coefficient of thermal exparision, flexural strength. tensile
fdtlgue strength, flexural fatigue strength, moisture-expan- -

- sion. gffects of Jmoisture on slrcngth shear stréngth
(honzontal and vertical). impact resistance, notch tensile
strength, creep. wind uplift resistance, weather test, fire
resistance, ply adheston. permeability, abrasion resistance.
‘fungus resistancé, tearmg, and pliahility. “Test methods are.
being developed and Applied to the measurement of the
performance characforistics thit were identified. Contri-
butions ta the development of standards and test methods
are being made through pdrticipation in the American
* Society for Testing and Materials D8 and E6 committees.

Round-robin testptg to meastite the coefficient of linear  « ~
thermal expansion of roofing membranes has begun, A
test method was developed to measure the water vdpor
spernqleabili-ty of roofing membranes; laboratory tests are in
progress. - - .

5

.

»

I

. .

Elastomeric roofing 1 materlals ar befrTg used 1n greater
quantities because of economic consldeﬂmons shortages of, -~
conventional materials and the special requlremcnoL of
roofs such as domes, harrels, and h@arbohc parabolonds. .

4
While<the perfdmance of elastomeric roofing may be as +
+ good as or better than conventional systems, there are .
essentially no criteria against which Qmeasurc the per- .
- o o
70 - .

vy
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VISCOSITY GRADING CRITERIA

FOR

Walter Rossiter

Structures, Materials and Safety
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RDOFING ASPHALT

I:msmn .

DOFING. «

wenials and Sdfety Divsion -

Sponsor - Degartniént of the Army

AND MORTARS . _

James Clifton ’

Struétures, Muterials and St

-301-921-3407 .
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of Standards

-

. normdlly used in roofing construction. Twenty roofing

- cover the_condition of the roofs which were mspected and

cretes lare new types of building materials that have great e

.

fofmance of this type of roofing systems..
n this pro;ect the performam:e of elastomeric roofmg o .
maferials and systems is being invebtigated by field obser: = * - : v
vatjons, dtscussrons with material producers and a review
of ljterature. The information obtained will be related to
actyatinrservice performance such-as tensile strength,
extdasibility, “adhesion to varieus substrates, strength of
bonded joints, abrasion resistance, and effects of tempera- % '
ture| variation and weathering. Data and information
obta ned from the field, literature studies, énd"éiih‘sulta

use w re measured at te"tperatures covermg the range

sphalts from vdrious crude oil sourcés were collected. -
The kinerhatic viscoyities of the asphalhs were meafured at”
166 ' °F), 193 ° 80-2E), and 221 °C (430 °F).

In a{]dition 18 three ply built-up membfanes were field

constructed at known temperatures within the range
163 °C (325 °F)_to 260 °C (500 °F). The thickness of
interply asphalt in each sample was measured. The re-
lationship between*viscosity and. mterply thickness will*be
dtscusseq in the fmal report and a viscesity grading cri- -
terion will'be proposed. THe.report, for which all data are
now on hand, will be prepared-as part of the “Per{ormance
of Roofmg project.

-
: . s °

| - I4

L e, . .
"This pro;ect is to complete a report on the field.sur y - .

of roofing at military installations for which.on-site rgbf

mspectlons were made in previous years. The report will -

make. recommendanons for improvement of design,
material and appllcatlon specifications for roefing.” Con-
sultation will be provided to the U.S. Army, at their
‘request; for the pyrpose of solving roofing problems. The
gonsultatien wrll include field inspections of roofs and . R
laboratory tests as needed to provide recommendations for

roper repair, Jepl'tcement, and/or selection-of roofing

$ sttms ) ' d .
. > '

1 - ,

Fibgr remforced polyqer impregnated mortars and con- . .

]

4

iy

promise, Because of their anticipated strength and tough : ‘
ness, it should be passrble to use them in prefabricated °
roof and wall elements and other structural components o
single=farhily” dwellings and larger Butldmgs -However, per- h S

o
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establish p formance criteria.

The flexyiral and compressive strengths of control
mortars, ﬁber*re,lnferced mortars, and’ polymer impreg-
nated fiber-reinforced mortars have been measured and
the correspondlngﬂload -deformation curves recorded The
fibers used }have included choppe%d steel;and glass_ ovrng§
In tlfe case of cho%ped steel, the'fiber varrables °ha§ vé been
Iength cross- sect!onal shape. and tepsile strength
At given volume concentratrons of fibers, the results have
sho¥in marked«dlfferences in behavior &ttributableto dif-
ferences in fiber-matrix bond strength, fiber tensile .
strength, and fiber length, The importance of fiber tensile
strength has been apparent in polymertimpregnated speci-
mens where‘the bond strengths have been sufficiently high
to prevent fiber pull-out from the matrix during fracture.
The project is béing completed with measurements of the
bond between the matrix and individual fibers.

ol

* 4

~.Because concrete is one-of the nafion’s most -
important structural materials, there is a need for reliable
techniques for inspection of concrete at-all ages, bothto
expedite gonstruction and to protect the public. The
present range of techniques for inspection of concrete is
madequate to meet the needs of inspectors, which are
-growing with the mcreasrngly_c;rrtr(,al demands madé upon
concrete in high-rise buildings and nuglear power plants.
There,gs a need for critical evaluation of the existing tech-
niques -and for the developmeiit of performance standards
for-new technigques.

"The Ilterature and other sources of.information on non-
destructrve “evaluation (NDE) of: cxete have been
critically reviewed. Individuals, research institutes, and
standards organizations will be-contacted. The adequacy
of current information‘on the availgble methods will be
assessed and résearch needs related to the NDE. of concrete

identified. Sk

ind »

S

- B,

\/Ietals and alloys are important constituents of‘a]most
all striytures (é‘;ag2 pipe, electrical wiring, reinforcing -
bars, steel beams, réofing, siding,.etc). However, the cor-
rosion of metals and_alloys-is a .major_problem’and the
estimated annuaHOSS attrlbﬁted to corrosion amounts to &
several billions of dollars: - et

In ‘this project, the protective” propertles of orgamc and.
metallic coatings on metallic substrates are being assessed.
Technical methods are being used to measure rates of eor-
rosion, the nature of the interfacé between the substrate

.
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, ' , and coating, and cohesion and adhesnon of the coating.
- ‘ C Existing mnethods ar¢ being evaluated and new methods
developed to determine the corrosion state of. coated and
. uncoated metals and to measure the rate of corrosion.
- " ‘Ways to reduce the corrosion of metallic piping are also
. being evaluated. - .,
In FY75, data were obtained on;the protection agalnst

' ¢ : ! ’ corrosion provided by zinc coatmgs (galvanizing) onsteel
Voo . \ §; : ] § - rebars and of epoxy coatings on re})ars embg:ddcd in gon-
: H s g , trete prisms. "The specimer wer&cg‘(posed to differént,
¢ °r . comentranons of chloride apd, for the galvamzed b‘;rs. the
' e . © \effects on the corrosion rate fsr?all holes of varlous
? S ) A v, ‘known sizes cw through‘thc zinc eoating were anLstlgated
! - - Preparations have been made for a study of thegweather-
- . *ing of thirteen metal siding and roofing materials with a
: . * range of ‘metallig coatings. Electrochemcal test equip-
. ment, needed for' more detalled studies of corrosion, has
" - - - : been obtaned. S woa T Py
I o T : In FY76, the Center 1s Lomplumg the studies of, the
' * . protective properties of zinc of steel rebar. Test specr-
' mens of metal sidings and roofmg panels will be placed %t
- Lo . exposure sites. An investgation of the corrosion of hot
. 7 water pipes has begun™The corrosion of steel-fiber remn-
15' - : fgrced mortars immersed in aqueous solutions contaimng.
' ., chlonde ions will also be studied. = -
- C()RR()SIO\ OF P_{PES AT MILIT. \R\ " The Lorrosion of piping used dor the trans‘portaubn of
+ FACILITIES - ‘s . hot water and steam at mulitaryvinstallations.costs millions

’

T . , ol dollars’ peravedr..from maintenance and replacement and

 J
‘, 3‘9'0";‘(9[;7‘;4‘;[;[8”015 (.mfi Safety Deiston - .o billion dollars per year cost of corrosion ™ the Umited™
O T v Qoo States. The full extent of the problems has not yet been
" ' -~ adentified since they are usually dealt with on a a local
* Sponsor - Tri-Services Committee basis. _ .
- Mayor corrosion problems asbociated with piping at
) ‘ ° _ milifary facilities have béen identified by.review of cor-
a o fosion survey reports and discussions with representitives
* of the Tri-Services Committee on Materials. A final erort
. " e ) .. has been prepared in which these corrosion probluns are_
- Hiscussed and recommended practices to minimize the
corrgsion of piping arg given. - 0 .
: . . o) tpip {:’1 ¢ 8 '
GUIDELINES FOR EVALUATION AND - ’ - 3y .. -
* USE OF UREA- FORMALDEHYDE The energy crisis has mcroasod interest in the use of,ﬂ
FOAMED RESIN AS A THERMAL AND - foamed polymeric sulations becausg of thelr mlprme(]
) SOUND IX\SULA TION+ e lnbu}atwn characteristics dnd their ability to "be used on
. o lrrog\ularly shaped surfaces or in spaces where acces® ls’
‘ écoffrey Frolmsdorff y i : difficults Theferhave been problems associated with such
g Structures, Materials and Saf ct) ivision - ‘ foams used in residential canstruction. However. many of
o 301'921345&“ T ' ' these problems can be resolved by proper desigp. selection-
. Sponsor - DGPHFWHIJ[IOIlSlIIg and Urban of areas of application, Yormulating, .and proper application.
Devélopment _ i
’ e s s - .
o - - -. « :
B - . . - /-g -
. ¢ . R
81" R
o N . ) N T - ' . . ' ) +

1n interruption of services. T his is_part of the more than 8
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" POLYURETHANE SEAMLESS
FLOORING . -

.McClure Godette )
Strugtures, Matenals and Safety Dwzszon .
3019213441 -

S;)onsor }-I)epartnwnt of Houstng and Urban
Development

AN

e

RESTORATION AND PRESERVATION
OF ADOBE MATERIALS .

James €ltfton
Structitres, Materials and Safety Diwsiort'»
301921-3407 -
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_ The Center for Building 'léechnology (CBTY will identify
the properties of urea-formaldehyde foam that affect sts’
performance %s thermal and sound wifsulation, and evaluate
existing test methods to measure these propernes Test
methods such as air smnphng and analysis after installation
are to be dentified and examined: CBT will prepare guide-
lines for the evaluation and use of foan insulation that
will include recammended lcvcls of performance of this
material. The guidelines will “also nclude suggested form-
ulahous of the urca-forqaldehd&Taani, -application <@

« methods, cunng tcch&:i\‘and areas of: apphcatlon .

: i A

The use of a durable flooring system in the high traffic

* -areas of pubhic housing offers great potential sayings.
new water-thinned polyuréihane flooring system is claimed
to be a durable high performance system, easily cleaned,

« . and easily applied and resurfaced. Also, the hazards of
toxie solvents and monomer are ehminated. The simplicity
and reduced hazard of the system offer Potential advan- -
tages for dpph(,atlon in tenant self-help prograﬁs How-
ever, because the system 15 new, 1ts performance char-
actenstics need to be detérmned.

In this project, both laboratory testing and field
demonstrations provide the basis for evaluation and fof*
recommendation of a performance specification. Labora. +
tory testing has included abrasion resistance, accelerated
aging, and comparison of the performance with that of
other flooring systems. Field demonstration tests are being
coordinated by the Center personnel.

In FY75, substrates were obtained dnd;prepdrul for
appllcahon of the systemn. A formatias devised for
monitoring the application and performance wybach of the
10 l)cpartmcnt of Housing and Urban Develdpment  *
_regions. The apphcation of the systemrat the selected sites
was carned Jut and the performance is now* being
monitored. . .

-

%

The National Park Service (\PS) has:responsnblhty for
the preservation of many historic adobe structures. In
deciding on the appropriate preservation action for any
atlobe structure, NPS n(-eds information on the composi-
tion and physical properties of adobes, the responses of
adobes to environment exposures, and methods for stabilizs o
ing adobe structures. ' ~

In this project, the adequacy of curfent mformation Qn .

" the propesties of ddobe 1s being determined and research

* necds related to the prosorvation of adolse are being

ldcntlhed Thys \40‘11)“5 will Tead to a reseqrch program to
sharacterize thc niiportant propertics of adobe.
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PART-LOAD HEATING, VENTILATING. Wth this proje-ct the Center for Building Technology

' AND AIR-CO¥DITIONING EQUIPMENT .  (CBT) 15 developing test methods m,support of consensus
Ceorge Kelly N, ) standards for p;rt load»tesu(r;ghand :atmgfof um!:r\ heat .
i Building Envircament Duision - 301.921-3521 pumps. air-conditioners, and heat plants-for residences and.
‘ . small buildings. - s
T At present. the heatma ventilating. and air- -conditioning
' industry equpment performance ram\gs are based on
steady-state test methods. This has led to a continuing
. digute on the actual field pyformance of heating/ cooling
< . . equipment. Ulumately. laboratory methods that more
+ closely simulate field performance will be necessary if*
. manufacturers are fo accurately rate their equipment under
part-load operauon Part-load ranngs will 1n turn’allow .
» designers to use the most energy effective equipment and
. . to design mdre efficient heating, ventilating, and air-condi-
- - lioning systems. - °
. During FY 7S test rigs were constructed for boilers and
a ’ . air-to-arr heat pumps, and now data are being obtained. A
. ' paper was published on gas-fired boilers and another 1s
0 being prepared pn heat pumps. Part-load operation was
- ) : shown to have a very detrimental effect on the perform-
) ance of gas-fired bon?ers and heat pumps operated 1 the’
- cooling mode. The performance of heat pumps providing
- R heating was found to be most affected by 1ce-build-up on
) the outdoor coil and defrosting. although operation at part-
L - N load in the fon-frosting reglon also tended to lower the heat
. - ] ¢ pump's performance >
During FY76, CBT continued collectmg data on gas -fired
. boilers and air-to-air heat pumps. Theoretical models of
- -, ‘ : fossil fuel heating plants and heat _pumps arey being studied.
. ~ ' Contacts are being made with industry+and the appropriate
- - standards-writing organizations concerning a ]omt effort at
T Lo developing a better- performance standard for gas-fired
. / . boilers and heat pumps. Work'has started on dogumenting -
the effect of part-load operation-on other heating, ventilat-
.. ' - ing and air-conditioning equipment, such as oil-fired -
- -r furnaces and boilers, gas-fired furnaces, and “chillers.

- 5pons;)r - Nanona! Bureau of Standards

’ ¢ ' e - .

v 5 4
. - HEAT PUMPS The study will determine the part load and seadonal .
/ Cearge Kelly . . performan@e of electncal heat pumps by testing one ¢ -
Bmlgmg Environment Dzu.smn 301 921' 3521 - eleetric motor-dtiven heat pump in the field and another
=7 . in the Iaborator) The Center also will evaluate the
potemlal for using ‘engines to drive heat pumps. —-. =

' Y ] .
Sponsors - Natonal Bureau of Standards:._ Data were collected during the summer of 1974 and the

5 .. . Federal Energy- Admmistration °
R R _g} ~ winter of 1974-75 on the dynamic performance of the heat-
¢ . . < pump durmg tests g determine the cooling and heating
. BN . . re?]ulrements of a’ t(ﬁ} house. These data seem to- indicate
. P . X o *,  that considerable energy savings may be possible. *The 7
2 ‘ P .o Center. through monitoring activities, documented the per-
"i‘ K B . < . ) formance of the test house heat pump during the 75-76_heat-
L SR . ' .
5 : :, . . .
4 . ) . -
o . - . Tm,
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; - ‘ ‘ S )
* - - ey - . .
- . e
84 ‘ o e
. - ‘ !
- L4 . ‘




N
AN

; -
[

L

OIL HEAT UTILIZATION

2t George Kelly

Building Environment Duvistop - 301.921-3521
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Sponsor - Federal Energy Admunmistration
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A TECHNICAL CONFERENCE ON THjﬁ:
IMPROVEMENT OF HEATING. .
VENTILATING. AND AIR.

Cf)\DITIO\ ING EQU IP\IE\T

-~ i ,‘t’ A
g Reason. An electnc motor- (Ilr\eu Iuat pump and an
engitesdriven heat pump will be studied in the laboratory
uudt-r carefully controlled conditions. Tlus will allow for a
much more nigorous evalugtion than is possible under field .

conditions. . . . .

- . - .
. ) .

This project will idennfy areas of research and develop-
ment in the ol heating field which have the best potentia
for improving the unilization of fuel o1}y It will rank these |
areas according to.how rapidiy-they contribute to energy -
conservation (immediate. short term. . long term. ete. ).
estimate the chanee of successfully -complenng a researc
and development program in each area. and d/etermme :z.; .
amount-of funding needed for these programs.

A techmcal panel consxstmg of personnél from the
\ational Bureau of Standards (NBS). Natonal Oxl Fuel
[nstitute. the o1l industry. umversities. and a fue| oil
dealership will conduct the research. \BS per~onue] yil .
evaluate pru.po~ed research projects i the most promising
areas. In (arr\mg out this evaluation. the advice of
tanous panel members and experts 1 the field will be. -
sohcted. <

.
3
o

The project orgamzed a;ldApresémed a techmeal on-
ference jointly managed by the National Bureau of ‘
Standards and Purdue University. The goals of the con-”
ference were to exchange and document concepts and T
‘applications that ¢am lead to a reduction, and understandmg
of the energy used in air-conditioning and heating in com-

mercial and industrial buildings. The olyecmeb also*were

1]
- ‘%td Dhidion
Budduzg Enuronmen{ Diision - 301 921 7994
- ;l X
g;onsar Federal Enetg'- 4’ dmuu,s!ralwh
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te provide leadership and sti

system design. analysis of syst

lation ify; equnpmem and

performance. and energy .

conservation potentials.

1 4

" Papers that deal with cutrent practices leading to a =
minimization of energy consumption w®re included. The
sessions were prxlnanl) intended.for engineers responsible
for component design and manufacture, system design and
selection. and, building operation. ,
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. INNOVATIVE ELECTRICAL "+ . Fire safety, long life requirements, codes and other
< CONNECTIONS ’ mnstitutional constraints, and a lack of technical data based
* WWilliam Meese + on -perfo'rmanc?, I_la\'e led to slg:'l%'_ char?gmg'regulanons
- ) Building Environment Divsston - 301.921.3293 concerning electrical connections in residential branch
- circupts: “Innovations involving electrical connections .

« . couldslead to sigmficant advancements and lower costs in
. Spdnaor Department of Housing and 1 rbmz
housing construction if safety and functional requirements
Dez elopment - .
could be satisfied. Laborator} investigations are needed to
. - determine failure mechaqlsms of elettrical connections so
- - “that meamngful performance criteria and test methods can
AR be established.
tamn and analvze current tech-
ther® institusional constraints.
. () de\ (*Iop prohmmarv*porformducc cnteria artd test
methods, and 1dentify, rewm'("h needs. (3) determine how -
electrical conmections fail under simulated “real world ™~
* conditons.” (H develop technical d:‘!a needed 1n the e

. ) crteria and test methods for the evaluation of 1gme
electrical connections. )
' . FYT6 plans are to coptinue to develop data invglving
) overheating fallure mechanisms and to continyeto develop
. other technical data. including an improved ftethod to °
¢ mea<ure connection quahty. 'Development of critena and
s “test methods will be undertaken and testing 1n aecordance
s L -with the criteria will be performed. Unexpected gentative
s results indicate that innevative connectors developed and
. under development b) industry appear to not only provide
significant’cost savings, but also provide superior char-
acteristics relative to physical and durability requirements.
. ) 4
8§ ’ - ' s A
In this project. performance standards and test methods,
for non-metallic sheathed electrical residential branch. s, o
- , circuit wiring are being developed. Extensive new restric-
tions have béen placed.on the use of such cable ( mex)
by the 1975 National Electric Code. The lack of a

* s INNOVATIVE ELECTRIC WIRING
N SYSTEMS
William Meese )
Buddmg Entironntent Dumon 301-921-3293 -

ko

> . priate technical data on which to base these restrmtlons
} Spon.sor ADepartment of ﬂohsmg and Urban and the resultant increase 1n the costs of housing have .
Ty Denelopm&t T - > illusfrated-the néed for objectiveTesgarchs Hal»conductor
i . .
3, - . o cable, which' has been extensn‘ely used for agrospage
X -. . ) purposes, promises to brmg economies to_residential
v - . -
C o, branch cnrcunsqf approp‘rlale NationalElectrical Code
8 - R - o
T " N L o "“expectations’ cari be satisfi : T
i . -~ - : The approach 1o this projéct is to (1) oblam and analyze
. ; . pp P y
e X - bases for the National Electrical Code resmcuons on non-,
!

. e ‘ ] metalli¢ sheathed cablg and obtain and-analyze airy apph-
S S Co cable technical dala and institutional restraints on conven-
= - " ’ : . ‘tienal and. innovative branch-circuit electrical systems;

P oo * (2) develop and perform laboratory and field investigations,
; o - : . ‘ to obtain data fdr the evaluation of such electrical systéms,
R . -~ . - § . . ) . i R B .o' , P . . .
o, “ - . . .
‘ - . [ - [N D ' =

. . ] L d ., “ . ' . “
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ELECTRICAL’SERVICE QUALITY
MEASUREMENT ~ °

¢+ Adolfo Camacho @
Building Environment Divtston - 301921 3293
* " Sponsor - National Bureay of Standards
B )
l-‘ ‘ ' d
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- T |
e - * . Y % ‘\
: ( ¥ SR
. ' , v e ° .
. e, - 4 ' °
t’. * - -
77 . ALUMINUM WIRING IN. BRAVCH )
ST g 'CIRCUITS '
P \ Larrgf Masters * )

- " Structures, Materjals and Safely leszon .
3

i .. 30r921337L - )
= sz;nsor - Tri-Services Cominittee .
2. S, .

[T T araapoe
.

- *

zincluding data on failure mechanisms; (3) develop an& .

conventional and innovative eledtrical branch circuit
wiring systems. N
Last year, a preliminary study of flat conductor cable
for résidential wiring systems, including jnformation on a -
prototype installation in Yonkers, New York, was made.
This year, the Center is deterpining-areas where data
are needed. Literature zeviews and laboratory investiga-
tions in areas where it is knowp, that technical data are
needed (such as cause, spread as% effects of flres in
branch circuits) will simultan ously proceed.

“publish criteria and test method(s{or the evalnation of ‘

I .

’f“-

P . TCN

Quahty of electrlcal service affect’ihe operatlon and

durability of electrical and’ electronic appliances and other /

equipment. Representative data-on variation from standard /
%!ectncal service eharacterlstlcs are needed, to establish ’
lements of desrgn requy’rem nts for electrical andelec-
tronic equipment in buildings. The lifetime of equipment - ,
_smay be'improved by de»elopment of improved control and
" better regulated supply at the building service entrance.”

. A spmoff of the National Aeronautics and Space Admin-*

istration’s spacecra? flat-conductor wiring to building e

 electrical circuit servicg is sponsored by the Technology
Transfer Office. Ecénomical installations are potentlally
greal, partlcularly in retrofits.

Instrumentatjon was rerited and*preliminary field.

measurements were made. Even though encugh measures

. ments have no/t been taken to be statistically valld the
number of lof- voltage transient events indicate a need for
in-depth stques. It has begn determined that some low-
voltage events are caused by the irregular demands of elec-
trical equjpment in the building. Also, a flat conductor_
report, was completed on a'field instdlation in" Yonkers,
New York . . -
- . . ! . B
Aluminum wiring in branch-circuit electrical systems of

homes and other buildings on mlhtary bases has been -

mcreasmg since; the;mld"1960’s Redently, overheated
receptacles and s‘rtches*havg been reported in mahy build-

- ‘ings. There is concern that overheate devices could pre-

sent a fire hazard. Studies of aluminum wiring on military
bases are needed to identify ‘mechanisms by which .over- ,
heatmg&mlght occur, and to develop recommendations to .
ensure the connectlons to aluminum will nof overheat.

~ s lirthis project, ‘military bases having alumimum elec- . «
“trical wrrmg are being identified and the wiring at selected
hases is being inspected. Ihformation obtained from the
mspe&lons will be used to hypothesize faifite mechanisms »

* and.to design laboratory experiments to- vetify:the ¢ (m,ch-

anisms.
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o RADIANT HEATING IN SEAMLESS ’ Public housmg usually ha a disproportionate share of
- - FLOORING.. - .. - eldérly and"very young residents. Adequate, well-designed, .
- and economlcal heating systems have a direct bearing on

s " their health and comfort. A novel approach to heatmg is
_ Structures, ! Materials and Safety Duwston - +de radiant heat by electrical t heat
. .301.921344] ) to provide radiant heat by electrical resistance heaters ’
P embedded in, or beneath, seamless floors.. g
This study will include a literature Spryey on the feasi -
bility of the radianf-panel seamless flooring system, pre- |
. paration of a small-scale laboratory heating system; evalta-
¢ ’ tign of the system, identification of the heating compon- .
‘ents and flooring systems for use in a Jradiang heating
system, and recommendatigns for future reseach, such as
human reSponse factors or life-dycle costing. -
Literature on both radiant heating elements ‘and $eani-
» * less flooring systems has-beén reviewed. Nineteen flooring
. . - systems have heen obt#ined and performance testing of the”

P) , S)stems hasi)gcarnedout .

Paul Campbell .

Sponsor Department of H l.smg and Urban «
% Det,elopment

L I »

ENERGY U SACE OF HOLSEHOLD *  As directed by Congress, tlie Consumer Product Safety. '
APPLIANCES . Commission ha§ the résponsnblhty fog a program of energy ‘
. labeling for major househald appliar®s. . The effectiveness _ ‘

,;< '
&L Richard Grot . - - of this labeling depends on the estab shment of realistic o s

Pz ) ‘. 21-32
S Building Environment Duvision: - 301.921-32 93 test procedures fér determmmg eff:cne - At present.,

o ‘ Spon'sbr National BuTe-Q of Standards there are insufficient data on actual usdg of household
. . appliances to determme Af the proposed,t st methods
N ' . reflect the actual operatlonal characteristics. . .
] ” C ot . In this project, thiffinsttumentations data analysis, ]
S . Tl schemes. andsfield methods developed in- the. other Center PR
‘ P s projects \least}rcmem Technology™ and “Utility Load i
‘ - : y'leasurement” are being used to determine the energy- per-
) C ormance of household appliances. Instru;ncntatlon pack- o
. - . N ‘ .‘@. . ages for monitoring appliance fxsage in a sample of dwell- .
: . ‘\y ' ings are being assembled and deployed. :
. Two instrumentation packages for monitéring the energy®
5 v ' usage patterns of household apphanc@ have been, . .
T - . ., . ¢ e - assembled ahd arg being mstalled i, residences at Twm . T
. . . ‘ Rivers; New Jer§e) Data havt been gathered on the usage .
o of gnergy in-a single resndence inworder to check the instru- - o
L VDo P mentation stheme and px‘ovxdt’!‘prehmmary data. The - -
. ) . ' . instrumentation developed during FY75 is being used.to
T . o mon"ibr the energy usage of housahold appliances in eight
e = v . residences at Twin Rivers (four "of which have Blectric
PR ‘ . ) appllanre5, four of whigh hate gas apphancx:s) Represent-
' A , ativg periods of usage will be chiosen for each season of .
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HIGH WIND STUDY FOR .
DEVELOPING COUNTRIES -
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Vational Bureau of Standards

for International Development

“= . This: projéct analyzes wind loadings,on a

- -

The purpose of this project is to improve building codé
provisions regarding wind effects on buildings and other
structures. Recent trends in design philosophy, use of new
matenals and mnovative ¢onstructior details have led, to
structures with an ‘increased sensitivity to wind effects. As
Seeretanat of the .»\me_num National Standards Institute,
Inc. Commuttee A58.1, the Center has|a vital interest in
the development of suitable criteridta ensure the designgof .
building that will perform satisfaetoﬂly under wind condy
tions_likely to occur durmg the antncnpated life of the

structure.
The project involves the use of exp nmental data cur- .

rently avmlable arid the collection of fddltlonal’dam either
by the use of wind tunnel modeling or by direct measure- *
ment of structures in service. Along \‘nth this, theoretical .
models will be developed and checked,against experimental
results. Among other outputs of this project are: publica—
tion of a regots The Buffeting:of Tall Structures by *
Strong Wnds; pubhca}non of ltquwalent Static Wind
loads for Talf Bailding Design, 4th World Conference on

Wind I'ffectson Bulldmgs September :5 publmauon

.criteriat for lowEcost/ low™nise buildings To better resist
- extremye winds: Fustmg,cntena for wmd loads do not
“ade laLel};&rowde for Steady and ﬂuctu:;,tmg wind pres-
sures along the ‘edges of roofs walls where separated
- flows i -‘occut. Ex;reme suctioft” pressures in these regions
" are-one ofl 1e primary. contribufors to building damage
)Thus, such. Lesearch can résult +n su’bstan i l ﬁenefxts both
n the £1.8; and in other hlgh wind areas. »

of six low-rige Wrildings at three statlstlcally uNlependent .
test sites in the i’lnllppmes ‘Wind funnel moddling of the
si%-test buildings is being ‘performed, wlth the appropriate
“*eorrelation analysis. Cliatological, social and housing  »
informatigh\also are being analyzed.

The followlng activities were compléted in FY?75: (1)
“instrumented the remaining two-of the six PRilippine. test.
hotises; (2) validated wind-tunnel modelmg techmques to

_,'sunulat(: fatural sarface winds. with representative meas-
- ~irements obtairied from-fu uII-sraIe Bunldmﬁ (3) analyzed ~

i_”' wmd and pressure data ot (h(' six fulle scalu test: buildings;

ﬁ(4) devélopcd extreme wind. drsfnbuhons for the Philippimes;
(o} mox{lmred the—prﬁgry;s of the B‘urcau trained’ I‘lllpmo ’

Smgle Fanul\ Dzu’llmgs. . e

-~ The researchaddrésses deVeIo"ﬁigaﬁimproved design \
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ot ’ - technicians; (6) conducted a wind tunnel mode

;o prepared reports on test results.

. }
tudy of

R ' a Republic of Philippine-United States school building and ~-

g

. N -
ADMINISTRATION OF THE
i’I‘ANDARDS INSTITUTE A58,

FOR MINIMUM DESIGN LOADS
- BUILDINGS AND OTHER.

. STREUCTURES
Robert Cnst »

ey

301-921-3471 .

‘Sponsor

Y S

. - ) .

s

'SECRETARIAT, AMERICAN NATIONAL

&

UILDT\G CODE REQUIREMENTS

IN T

Structures, Materials and Safety Divisron -

- .’Vational‘Bureau of Standards

4

3

graphical location should-have the same load on it regard-

The FY76_plans are for the following: (1) continuation
of full-scale test progrant at the three field-test sites
through December of 1975 (end of typhoon season); (2)
reduction and analysis of full-scale data; (3) limited inves
tigation of wind tunnel models to %id in the interpretatio
and extension of full-scale test resuls; (4) incorporatiorf of -
" field data and sulsequent’laboratory test_data as a resulf of
damage to Darwin, Australia, due to Cyclonc 'lgacy, ) "
refinement of wind load crfrid; and (6) regional semmar :

Kingston, Jamalca, Novémber 1975.

ast year, a 15-minute color- sound film was produeed on

the effect of winds on structures; it has been shown to a

number of international audiences. Also, con_sumer~ o

oriented versions of all the reports prepared for th}s pro-
ject will be published for world-wide distribution.
- "

- s ﬂ@@s

.

The existence of the standard, Bunldmg Code Requlre
ments for Mimmum Design Loads in Bulldmgs and Other f
Structures, over the past fifty years has demgnstrated the
need for a consistent nation-wide standard Tor foads on
buildingstructures. The use of this standard has to be

-
~ further encoyraged because the model building codes are \
—— not consistent-with, respect to loadings on building

" stryctures. . T -

t is obvious.that a congistent set of design. loads should
be used and that a particular structure in a particular geo-

less of which codgris applied. This is, not the “case now. A - ] -
primary, problem that the committee is direttly addressing A
15 the confusion in the use of load factor - sngn whight has

. resulted in dlfferent load factors bemg used for'stedl an‘i y

concrete §tructures. . . £

As a result, this project is to support the admnms&&(}u) '
- operations of the Secretariatyof the American National - j
Standards Institute, Inc (AI;}'%!) Committee A58 Bunldmg .
Code Requirements fot Minimum Design Loads in Build--
ings and Other Structures.” This Secretariat-also includes

‘\the USA Technical Advisory Group Administration for the

Internatlonal Organization for Standards Committee TC-98

. Bases for the Design of Structures. The Secretarjat re-

sponsnbllmes will be ;namfenance of»the current tanda‘pn
a
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STRUCTL RAL RELIABILITY Thyre is a giowing interest an the part of the engt-

- . . neer/; profession in the use of probabilistic methods in %

Bruce Ellingwood _
_ Structures, Vaterials and developing design-criteria. The central role played by the
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. Centerin-standards developmcnt necessitates a program in

* ?
- ' SPOHSOI‘

- 3019213415

Felix Yokel

Structures, latertals and Safety Divison -
301-921-3475 ' : -

P

Sponsors -

i

f GEOTECH

Feiw Yokel |

Structures, ¥

' Sponsor\ .
Ll

\NVational Bureau of Standards

' PERFORMANCE STANDARD:
FOUNDATIONS AND EXCAVATIONS  °

Hafety Division™

structural reliability.

The purpose of this project is to develop a mcthodology
to facilitate and systematize thedselection of desigir cfiteria.
_The procedures will expheitly reflect design uncertainties,
’ *risksy and tonsequences of failure. and providé an im-

o proved basis for evaluating design alternatives with regard
to strength and serviceability. The concepts wiil be -
, .démonstrated with a case study employingjrealistic data on
~loads and properties of matenals >
A

- . o~ s .

== e . :

The American National Standards Institu.t(.z, Inc. Stand-
ard A56, for foundations and excavations, will be replaced
. by a performance standard prepared under an American

Society of Civil Engineers (ASCE) standards commttee.
“The standard will be prepared under\the direction of the
recently appomtcd ASCE Commm?&l’ounda‘nons *and
E xcavations. The technical work hecessary to.prepare a
. Urt "“draft standard is funded by the Department of Housing®.
epartment of Housing and .’”(m and Urban Deévelopment (HUD) The fdnds under ths «
evelapment ’ - —-—projecy will berused for agmimsirative support associated——
*  with thie ASCE Committee work: This cgmmnttee support
_will continue beyond the diration of thé HUD projeca
“-untl all ballgting is comple¥& and the standard s ready «
~for publication; and probably beyond this time for the
‘ rqvww of feedback Trom the application of the standard. ¢

R

ational Bureau of Standards; -

— —

[

* s - @
By .. . -
\ - i * \ A
- . ~

The ann Ioss in the U.S. by foundation dnstress and
o soﬂ stability | fallure is estimated to excecd 83 ‘billion. As a
result of the energy crisis, subsurface exploratnon wnllq;e
conducted on a large 'scale and the ‘constiuction of mass
. - transportagion systems will be stepped up iff many metro-
polltan arggh. There will also be a significant ipcrease in
* Strip mining and deep mining, sometimes adjacent ta, or
= '- - under, settled ageas.’ Subsyrface ex.ploratnon requiges new

f'

'atenals and 9afety 3 wswn E
hc . -

\V i
o The =
. \ xﬂ

Vatzona( Bureau‘“

-3

"" P
5 ‘:’ = and more sophlstlcated measurement techniques. Mass .
- transpbrtation pro;ects mvolve excavation, dewétermg and
. pile driving,: fhu,?mfdangermg adjaceht buildings and
. actrvmcs. Deep mining causes subsnaence and strip mining
’ cre@tes slé‘pe stability and re-grading problems All thcse s
h problems are withifi. the-geotechnical domain. -
i Thls pro;ect will look at the overall problem's, the role of
i vasious other Féderal agencies in thi¢ field, and the
i e "‘k *national needs, to deterfnine the proper role of the -
‘:‘ - ¢ National BUeau of Standards (NBS). This effort, will pro-.
’ “vide muchg'needed direction and insure that the overall
* e M °

[
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. - . . NBS program inthe geotechnical area 1s consistent with v
o ' L the NBS missfon and ﬁdequately responds to national PO
9 , & - .
. ! ’ ., needs. \ . , .
L Ve : ' In additio eveloping an overall researeh pl;o_gr_am in
- o ) h . . geotechnicgl engineéring,’a morg specific study is under- RN
. c. r oo < i way: the ineasurement of the #fect of excavations on L=
. e - , adjacent gtructures and in situ nieasurement of soil / .
' . ’ . . .
{ D e T . ‘3 LT . prop‘erllé\ . ‘ o
S 3 ,oar ' ‘ - i )

As a result of the energy crisis, increasing land will be
i subjeéfed to uridergrosind and strip hining. In spite of the
. ; LT . environmental degradation in theseareas, rising land - .
values will create increasing pressuw_? )
. 30%.921 3475 - - o resudences: The resulting problems are subsidence an /—-
¥

. - collapse of supporting soil, erosion, disrupted drainage

3

patterns, contamination of surface waters, and slope .
~ - stabihty. There 1s a need to investigate these problems to  3* :
’ -~ provide adequate guifance for future Department of - "~
. Housing aind Urban Development (HUD) policies. -~ LA -
' This project will assemble informatign on the extent of

’ - , r ‘ p resndegtlal areas affected by subsiderge problemgin the- -

— * U,S.yand assess the probable dimenfions of the- problem in -
the future. Localities noW% affected will beevisited to gain Il

o . . . T dn—u‘Td'T‘t*zming of‘the need for desigir provision and code~ "7 T
) - . : - regulation, and to, study the technical details of the prob- -
lems which were conducted in Wilkes Barre, Pa. The

g . ‘ o Center proposal will be prepal'"ed for HUD for the prepara-
- . .
¢ 14

~ ‘ Sponsor Department o] Housing and Urban
W Development .

tion of performance and design eriteria, practice standards,

) . . o \ and pcrhaps a catalogut- of acccptable design solntions. .
) * In FY75, a field examination of mine subsidence prob- -

ve e lems’was conducted in Willk/es -Barre, Pa. The Center con-
: o o ducted detailed review with HUD and their consultants to
—— . define*arcas of priority. .- ' /

. ~
- _ . ‘o . Y
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4y SHEAR TRANSFER PHENOMENON ¢ design assumptions rely very little on the resist-
A . IN REINFORCED CONCRETE ance of thd concrete or the resistance contributed by the * d
= E, I leck ‘ - “interaction &f the cor.lcretcjnd» the reinforcing\steel. .This

. S:i::ltrur‘e?jaairi:ls and Safety Division - ) rese'arch projict will study'{he possibk? 'im'provement <')f ’
. 301-92] 3;475 design methods$ by e\'aluatlgg/the apphcab'lhty of the inter- -+
T . . face shear t:ansfer mechanisi for the design of.the con-

, - S tainment building. Research data obtainéd on the shear - -
VR ;” Sponsor +'Nuclear Regulatory-€ommission transfer mechuni%m are-also applicable to other building ST
. types constructed of reinforced concretd. °©  ® T

) The containment huilding of a nuclear reactor for many,

- - L nuclear power plants is currently reinforced concrete con- ¢ .

N P N .

] - , sisting of a system of orthogonal and diagonal reinforce- » -
] < p ment in each face of the wall. Large reinforcing bars-and b
i . / - . ", high percentages of remforcm{, steel are used. Current . -
L design assumptions rely heavily upon the r(.snstan(.e of the ’
» . - p . .
= . ~ — ! - ! L4 . Rt
) A . ) . . . ,
3 - ‘ K r . ' _ . "
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: . . L, ) reinforcing steel and very hittle on the resistance of the

' ' i ’ « - concrete or. the resistance contribitted by the interaction of

- ' . RS ' the concrete and the reinfor¢ing steel. The mechanism of

- N : ) dinterface shear transfer may provide a rationale by which
these effects can be taken into consideration in the design ©
- - “ ya of the containment building. Irriprgvém‘"ent of design
. ' criteria could result in substantial savings of reinforang
- , .o steel. : T
Stress or deformation fields and the resulting mech-
= ‘ .+, anisms that will be stiidied in this research occur to some~
e . ' _— extent on all reinforced concrete building structure .
. \ . especially when they ape subjected to seismic loading.
- ; . Thus, results from this research will not only bé appli-
- 7 o, i . cable ta the reinforced concrete containment l;.\ilding of
L . . —’\ .. - nuclear ‘power plants but also to the walls, beams, foot-
. ‘.. . ings and pil&fps in(other types of building structures.

Y
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' DESIGN CRITERIAWASONRY; : A cooperative program abresearch between industry and
. Felix Yokel ‘ s ‘f;)!erpr'nent has been estabhshed’l‘))i th'e C‘enter'to'lmpro'\{e
- . e .. ' fe design of masonry structures in' seismic regions. This
Structures. Materials and Safety Ditision - ) b f nf3rmati
- 3019213475 pTOJect'reagonds to the need for more inférmation on the
- N response of masonry structfires 4o earthquake loads, to

+ . . -
. . develop design criteri similar to those now used for ste
Sponsors - .gau'onal Bureai of Standards; - . lop design na } se used for steel
. and concrete construction.

gr%-ﬁtzzces Commzttee,: i This project has three phases. Phase I: A study to com-
rickeInstitute of America . . . : . . .

. . pare existingstandards, codes, and informal design prac-

. tices with the state of the:art, to compile test information,
\ and to identify information that will require additional )
) . . research. Phasé’Il: A test program; designed to develop
. information on strength, stiffness, and ductility of shear-
- .- walls, to develop-tests capable of measuring these proper-
tie's,'anq to evaluate the performance of various design -
*details. Phase III: The synthesis of results and develop-
“ ment of design criteria. '

-

. . s » M »

-

. - REQUIREMENTS FOR MASONRY, Compared with those of other construction mMerials,

.- AMERICAN NATIONAL STANDARDS design standards for masonry are lagging. Becausg of

. . INSTITUTE STANDARD A41 i industry fragmentation, there s also no overall consistént
Felix Yok - - approach to masonry design, encompassing brick, concrete,

- - block, copfosite construgggon, and other types of masonry
R Structures, Wgterials and Safety Division - o L - oo T
g 3 f 4 . . Besidesfhie need for desifn standards for “engineered *

301-921-347% " "o s .
- . . masonry,” it is also necessary to preserve and revise the

present empirical standard, since the majority of masonry
construction consists of projects for which the masonry

i ‘ 1}
w  Sponsor - National Bureau of Standards
. Faiac

* - ? . . .
. . o : . 1s not designed by profes’x;lal engineers, Damage to
N . . . - t
: \ N . ; masonry constfuction recently observedn the Wash- .
‘ ‘ ST ington, D.C. area after a rather mdderate storm under- .
. . . -
oo . - T saggores this need. . .
‘ ‘ - ~ Under this project, an empirical standard will be pre-
e ” - ' fal K] B
- - . ' Wt
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> MODEL STUDY OFA PARKI‘\'G \
GARAGE COLLAPSE . R

» Edgar Leyendecker
Structures, Materials and Safety Dusion -
301-921-3475 .

~e "
LS
.

Sponsor - National Bureau of Standards:
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AIR FORCE MOBILE SHELTEI'?S

Jamd®Shaver
Structures, Materials and S&fety le.swn -

'

301 -921-3475 .

+ Sponsor - Department of the Air Force
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/Pedyctlon for th
s

egment” model, $5-3, tentatlvely cansisting ofa four- e

L

pared under the Americ National Standards Institute, -
Inc. Standard A41.1. Beginning with the work accom-, ~
plished in FY75, aadraft document was pt'epared by t
Center’s staff and péit before the drafting committee*for
approval. This draft will then be reviewed'andput out for _
ballot tg the r\41 Commlttee

4

"Ynbonded post-tensjoned concrete-is a relatlvely new
* type of construction that _is being wrdely used because of
economy. However, bécause of its newness, there'is
wide techmcal base for curregrt desngn and construction
standatds. Thus, the recent catastrophic collapse-in
Fairf Cdunty‘ Va. of a parkl@garage usipg this type of
constructlon has raised a fundamental quesmon,wlthm the -
engmeermg design profession, “Did the garage collapse
occur simply because the structure was overloaded, or did
" the collapse occur because of some unknown weakness in
design standards governing unbbnded post- -tensioned con-
struction?” The answer to this question can,have a sig-
nificant impact on codes and standards.

LAn experimental investigation is being conducted using -
direct ‘structural -model testing. The direct structural
model is essentlallx a tfue-to-scale analogue computer for -
the direct $olution of an actual stryctural system. This
type of model emphasizes agreement between prototype and »
model physncalacharactenstlcs and boundary conditions.

The model may be used to document elastig, inelastic, and
+ ultimate load behavnor ' -
In FY75, a “calibration’™ model SS-1, constStlng of an .

nsolated column with a surroundmg slab segtor and a

“strip” model, $S-2, consisting of & one-panel by four-

panel section wegé fabricated and testedto failure. Pata

bvo models’was started. Fabrication of ar

*

<

panel by four-panel'section,was bégun. .

Fot FY76, data redfictiorr for models SS- I and SS 2 w:ll s

be completed prior 10 a deciflon on the actu%ilze f the
segment ‘model. Anqlysis of the data will dic®®e the actual
size of miodel SS- 3. *Model SS-3 will be tested under 3
“varidus elastic and lnelasnc loading C(Yndltlbhs The

. xill be tested to.destl’i’xctton under a seiected' foadmg cas

v,

-l
-3¢
.
,

.
o« . -

4 ’ . 2 . R ; -
The acceptance of Air Force mobile shelters is don
* the results of structural tests thaware believed towimulate
the transportatlon and operational loads that-ﬂle shelters
' experience dufing their service lives. This proced{:e cani’
lead tos§helters that are over-designed with respect
qertam service Joads and is’costly when the shelterﬁfmls«to

¥

pass some 6f"the requnred tests. s
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In this project, a study will be made to identify and
. estimate the probable loads shelters will experience. Struc-
- tiral medels will he developed to represent the basic
. . : shelter types and sh\elte’r responses to probable Igads.
N Instrumentation 1o measure and record shelter responses
. . . in actual load t‘egts will be recommended and a field-test
o . program will be outlined to provide shelter responses for
e comparison with the analytical results.
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) *« BUILDING STANDARDS, This multifaceted- project involves the interaction of {he )
. IMPROVEMENT AND . Bureau with the bujlding regulatory sector, the model code
IMPLEMENTATION : wriling organizations, the buildigg standards generating >
; D: N - ~ groups and the building community as a whole. This will be ’
James Pielert : facilitated by t tablishment of an Institute for Applted, - --
. Office of Ruilding Cotles andStandards Techmologs (15 Bopyoiment of an lnstity oy pplied '
- “Serdices - 3019213146 - echnology (IAT) Building Standards Council for identify-

. 2 . . ing priority standards requiring the Qenter’s expertise.and. ¢
.Sponsoc’-'.i/ational Burean oszlanda/ds for developing input for these standards organizations~ This -

PR

r/./; ) effort’ will coordinate the Center’s ?no,bile home research -

’ . dctivities.16 speed the trangfer of results to users through }
. . - the standards ‘generating process. Additionally, future
<L support will be provided to the Natidnal Institute of Build-

i ing Science. . .
) ' ¢ ’ During FY75, the Standards Council identified four high °.
' . ; ) . \ ‘priority Standards; American National Standards Institute,
. , - « - Inc. (ANSIy Committees A40, A56, AS8, and ABI9. The con-
o . . cept of the Center providing administration assistance was
- ;o - adopted by the Stan\da'rds Coungil.” ANSI AH19.1 - Mobile
) s Homes and Recreational Vehicles: the.Center actively parti- | .
. ) . cipated in the development of ANSI'A119.1-1975 which ?
. ;. was adopted by ANSI in February 1975. Coogdination of
o ' ey +* the Center for Building Technology mobile home activities
T . . continued and a Federal Mobile Home Workshop was held ' -
e irMarch 1975. ANSI A40 - Minimum \Requirements/ T
, ) = Plumbing:” the Bureau has strongly encouraged the up- ~ * , o
’ - s \ dating of the National Rlumbing Code. Input’to the com-™
ER - mittee was provided by presentations at three meetings by - - -
the CenteY’s staff mmbérs# A complementary activity | o
. : ‘ , e - based on the Center’s presentations is the development of a ) d
2 . plimbing performance standard. . KA
- . e During FY76, the IAT Building Standards Council be-. .
) carfie operational ‘with maintknance support-provided for ° )
* . e high priority standards. These.include, ANSI A4, A4l,
. v A58,-A119, Foundations and Excavations, the American _ :
' Society for Héating, Refrigerating-and Air-Coriditioning ) .
N 1 X Engineers 90-75 and Solar ,Stap}a’rdS. The Center also will,
- . . . among other actjvities, publish arid mainfain & listing of all .
- . ' . . standards referenced in Staté and model buildingrelated - .

. ‘ . codes and the codes of 30.largest U.S. Xities, identifying - T
- ‘ P N _»the current standard and those sections-in the codes where LD s
- “ " " -theysgye reférericed.. This project will be coordinated with - g <
. , = P the StandardsInformation. Services Section'of IAT. This - - ) g

~ .. = list will be annually appended:and hp{d:‘i'ted, then printed
i 7 * and distributed gd~thg'N_agiQnal~Coi§féfenjce of States on. -
T Building Codes and Standards, th&'Council ofAmerican . -
-~ " \_/  Building Qfficials,-ard the ‘Association-of-Major. City

v

MW

o
.

(3

el . BylldingOfficisls. ‘Likewise, a complete building code file - -

oo R .- .. 7 tontainiiigcopies of each of the building telated codes

T e T - . =" adoptediag-statewide codés; those.codes. published by the

o ' - _.model de"’(j_'g‘ar}j_z'g_giﬁ,ns;’gnd those vodes ,a;&piitgd by:'t‘ll;

- . 30 largesticities:in: the U.S., will be-established andimain: -

. tained:, ‘Thig file, probably. the:only.urie of:its type:and:
' cofnpletériess; will-proyid y refefenice

~';'>fqi'ide;a_~:;e,édyi’géfeiéhk;é;‘sﬁ}}fcé:ﬁféi‘; ST
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’ NATIONAL CONEERENEE OF STATES
o " ON BUILDING CODES AND | '

Lo Sandra Berry ;
‘ Off ice of Butldmg C?odes and Standards
Services - 301 921- 3?!6

Sponsor “Vationai Bureau of Slartda?ds

.

LABORATORY EVALUATION AND
ACCREDITATION PROGRAM

Patrick-Cooke ®
Office of Building ‘Codes and Standards
Sersuces - 301 -921.3361 \

Sponsor . National Bureai of Standards "
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T .Offrce of Buidding Codes arid Standards
. | - Servtces 301-921 -3447

Sponsor :V?zuonnl Buredu of Standards
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STANDARDS . -

et

. coorimNATED EVALUATIOV SYSTEM

The building regulatory system, increasingly a State
function, represents the public interest in the design, con-

struction, and operation of the built environinent. The -
. National Conference of States on Bunldmg Codes and
Standards (NCSBCS) is a means by which' the Center’s re-
search can reach the re%ulatorv agencies with little delav.
NCSBCS 1s a vehicle fof helping the Center identify build-
ing resarch needs because State regulatory agencies are in
direct daily contact with buxldmg users and constructors.
This is an effective means for coopertative pakticipation of
all levels of government in reaching decisions regarding -
supportive technica} assistance, research, and finance.

This year, the Center is providing NCSBCS with,con- 4
tihuing Secretariat assistance. as necessary; providing a
semor technical advisor to its Board of Directors: provid-
ing technical assistance and support to participating ~ ~
organizations of NCSBCS; and providing liaison between
the States and the codes and standards generating organiza*
tions and the Federal Government. The Center is also
‘giying direct technical mpul to \CSBCS standing com- [
miltees.

2 " .

As requested by the National Conference of States on
Building Codes and Standards (NCSBCS), a Laboralory
" Evaluation and*Accreditation Program (LEAP) was estab-
‘lished to develop criteria and a methodology to determine
the capabllltles of laboratories and agencies to perform the ;
engineering analysis, testing, and inspéction required by,,, -
building regulatory authorities. '§\e LEAP project .~
developed specnf‘E criteria and methodology documents for
such agencies to perform regulatory functions dealing with
the construction of manufactured bu1|dmgs These docu-

nts have Been reviewed by NCSBCS and have been pro-
c%fed by the American So%ty for Testing and Materials .
as’national consensus sianddrds. Pilot projects with .
individual States and with NCSBCS were underway to
demonstrate the’ procedural mechanisms for laboratory
evaluation and accreditation based on the LEAP concepts. *

- .

The operauonal concept of the- Co’oﬁnlatea Evaluation
Systein (CES) has been- addpted in- several State agencies
rinvelvedin the regulation of mobile homes and manu-
. factiited buildings. Independent third- pal\% evaluatlon
agencies¥and manufactured building produders have also
incorporated CES-déveloped model documents into therr

© activities relating to_institutional evaluation and regulatory
" complfance functions. Coimputer-base

-information sys-
tems.to summarize and report o-the-$tatus of State  * °
~ building regulaiocy programs for mobile homes, manu-
factured buxldmgs, and preemptive building codes and

.,
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. COORDINATED METRIC - .
. BIMENSIONS FOR BUILDINGS

Charles Mahaffey
Services - 301-921-3146

F' 3 /r
Sponsor - National-B,

¢ Office of Building Codss and Standards -

.
e L. -

standards for conv'ent}onal construction have been ST
developed in ::onjunctio‘n with on-going data eollection

. activities. A study to deterrine the exient which the

+ American Nationa Standgrdé‘)lnstitute, Inc. (ANSI)

Mobile Home Construction Standard, ANSI All9.1, has ,
been modified by individual Sfaté amendments, was
completed. . - .

In FY75, the information on mobile homés and-manu’
factuted building regulatory programs adopted by the
Stdtes-was significantly expanded and resulled in the publi-
cation-of two summary reports. A national survey on the

--adoption of statewide building codes andsbuilding speciality

- qoHes hﬁs‘ provided the first reliable data-on the number, * :

type, degree of preemption, and coverage of State building

regulatory programs, ahd the specific codes and standards
. used. The CES final report, on model documents for
regulation of manufactired buildings completes this pect .
of project activity. , ' Y
In FYT76, this work was extended by a report on the-

. adoption of statewide building codes for conventional con-
struction. The‘project will also report on the status and .,
extent to which individual States have adopted and/or
modified_codes and-standards dealing with the construction ' .

. of manufactured housing. The Center is-developing a . * .
.~ ,methodology to study the impact of statewide building ’
codes of costs and performance, inconsistent code provi-
sions -on costs:and performance, and the extent,of over-
lapping regulatory jurisdictions and their impact on pet-

formance. - ‘ o
- P L

. — e o N . - . A

it A A -
: TheCenter for Building.Technology (CBT) will provide. ST
leadership to the building community in ghe investigation, ‘
planning; and st eduling of a program guiding the, effective o
participation of all sectors of the community. in a rational- . . s
ized Tiietric conversion of its measiremént-sensitive design R
= "concepts; building regulations, standards,and related codes -0
.- - of practice. : . =
~ During FY76, CBT will maintain and expand its involve:
° ment in the activitie?lhe ‘Ameri®n National Metric | e
Courleil (ANMC), anid assist the ANMC Cpdes and Stand-", |*°
ards-Sector and selected other sec¢fors to develop: a U.S." ‘3__
i
<4

plah for.the conversion, of building standards and Bedes to
_cogrdinate metric, dimen;i@hg{‘i_nteﬁd_'ed"ﬁfoﬁmplémen'tatiﬁ;n :
‘before start of the official ¥.S: hietgjcation.'pi'égram; and a_ .& )
T :p:Sf,p!/ax; for the' congérs’i@g.’gf ~_bu1_iaipg‘sgé,ndards:ang ] :
0 o:cqotdinate metric dimensidiis ingended for

—— v
.

- *

v

‘s program:

- CBT'will{publish axéport:on problems faging -
A various;segments-of-the ¢

“
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METRI‘CA_TION AND DIMENSIONAL -,
COORDINATION: A LITERATURE
SEARCH *

»

.Robert Wehrli

_ATechnical Evaluation gnd A pplzcauon Division -

301-921-3595 ’ . ’
> . .
Spemsor - National,Bureau of Standards
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RESEARCH CONFERENCE ON THE
BUILDING REGULATORY PROCESS

James Gross -

Office of Building Codes and Stamfards
Services - 301:921-3132

Spdnsor - National Bureau of Standards
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g - ' widespread suspicion about its legmmacy and its efflcacy
4 / Py , ’ - . .- _ .
. \ _ )
TECHNOLOGY FOR BUILDING . Building regulations (i.e., bulldlng codes and standards ,

STANDARDS AND 'REGULATIONS

\
P 'f
Patrick Cooke¥ s -
- Office. of Building Codes, ind Standardé-
Services- 301-921 -336I

Qv . /

N will develop talks mdnvndually tallored ta each of several
‘key.groups, such as designers, cont:actors, product manu- -,
facturers, codes and standards organizations, public build-
ing agencies (Federal, state, and local), and labor, on their
lmol\ement n coordinated metric dimensions for buildings.
- o H <

T - - \

‘ ¥

There is a great deal -of literatuse-and some biblio- .
graphies on metrication and dimensional coordination.”
However, much of the liftrature is obsolete ( da,tmg\pack to
the 1940’s), denvatlve (simply referencing other primary i <

* sources), or trivial. The purpose of this project is to pro-
duce a report supplying a-fimited number of abstracts that )
address crucial issues. /Typical issues are: How can stocks
of building materials with old “customary” sizes.be

* coordinated with. the new metric sizes? How can tradesmen
be taught the metric system? How can 'dfmeps/ioniie

« coordinated across types of produéts?
\ . L}

A series of biannual workshops on the many aspects of
the building regulatory process—each focused on a speci-
fied issug—provides a*forum for/researchers from indus-
trial and academic orgamzatlgns, as well as voluntary
. associations and public interest groups. The workshops -
enable them to consolldat)e( ‘what isgknown and to write a .
reséarch agenda for what'is not known. Findings wilf be
conveyed to the research community, to professionals in
pracuce, to concerned indystries, and to government
agencies. The workshops and associated publications pro-
. vide visibility:to this important influence on the evolution .
«of building practice.« The current lack of vnsnbllny has bred *

and design sp cifications)"are the communications and

for much of” theb 'llldmg and construction L
. The developmeq’l of a way to formulate

and express s eCIflcauon pro,v&n ns that aré clear, com- - K

L pletezfnd cofrect WOuld have many benef'ts In parucu e

LV
i) L \ -

3

>0

pression of speci lcatlon,,standard,,and code provnslons -
/is traditionally .a rq’ajor exp'enSe in, the buxldmg and ¢on-’
struction enterpnsé-—-an enterpnse that must absorb su

. stantial losses if errors ‘dite to ambiguity occur. [

.\ st ndard}feneraudg processés Also, the fonnulatlon and = ¢ .

®

Initially, pro]ect efforts will focus on the development of oo
mtenm gu’ides and computer alds for speclf' cauoﬁs stand:’ A S
’ - i ? . ;
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) ' K . ards, and codes along with prototype applicatiorf of the ‘
_- *technalogy. The approach to,be used in this program will
. include specifjc tasks. to be carried out between various RN
. . : . . .« _universities, drchitectyral and engineering firms, and model *
. . code. and Stapdards organizations. ' \ f .
e~ . . * Last year, a Yontract "“Technology for the Formalation * "+ -+
. . - Y ) i X and Expression of Specification,” was awarded to the Uni- .
. ) / B~ N * versity of Illinois, Four areas of work have been pursued: .
. : » (1) prototype algorithms for preparing outlines of specifica-
. . ., - ' . tions; (2) decision-table analysis and concepts for thetlogi- -
. ) cal formulation of specifications; (3) network representa. "
‘. LT , *tion; and (4) development of a user's manual for the
T L . . ., computer program:. ‘ .o .

. s, . : PN .- .

. A ‘o * . ‘
N . - » s . . = . =4 *
" APPLICATION OF DE,CISION TABLES The need for clear, complete, and correct expressidn/;f
.ot TO LIFE SAFETY CODE . specifications is obvious. Some of the agencies involved in

- . the adninistration and .enforcement of the Life Safety Code

L -4
MY
’

~

. James Gross »

. ! Office of Building Codes and:Standards o . have expressed interest in t'he des elopm‘ent‘of mprove: < )
- S e e . - ments to the code. Accordingly, the objective of this re-
Services - 301-921-3.44; . . b

search is to determine the applicabihity of decision-table *
analysis to thé décision activities of the Prdgram for
Design Concept in the Center for Fire Research. . .

» »

'Sponsor - Department of Health, Education and .

-\ . Welfare -t . _ The test project will address section 10-23 of the code,
. o e . e ““Protection.” " The methotology employed will be the
- . T - . . decision-table format using the decision-table algorithms - » :
’ C 0 tooe " ‘and related procedures developed by thé University of
. Yoo Illingis. . « . \ -
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« « - * HOUSING TECHNOLOGY L " 7 . Thehousing technology effort 1s directed toward ex- - - .
s . " ploring those areas most useful in meeting critical housing
) Lhomas Fazsonj Building Techology . seedsg They inch?dg: 'f(l) a néed for the identification of
?g{igé?{ggg‘l‘sg”g and‘ uraing L cchnoiogy - research p'r*:ojects of%q ligh-\priority nature;'and (2) the,
R RO e plannig]lg for research Ffort?r;:) l;fY.l:ndertgkf:n in support
N LA -pf a’solar energy progrAm. The FY75 activities _concen-
Sponsar - ational Bur‘equ ?fStand(zrds . "tprated on defin%ilgpbigh-priority research p‘roj;;ts foy i .
e e o . Sz ~housing, advancing mobile home reskarch planning, and | .
) : . . . .. . continuing in\'estfgation§ and planning, and residential applis *-+ . -
o Ve . ¢+ cations of solar energy. Continued liaison with the )
Tl . * Department of Hpusing and Urban Development‘and other
N ’ e 1organizations is instrumental in developing new high
) - o = riority projectsfas part-of a total research patkage fors
{:ousmg technofogy. ~ >
v

R
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e
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DEPARTM:ENT OF HOUSI(P\WG*AND ) Approximately 500,000 thildren, below the Zlge of seye'n S .
% URBAN DEVELOPMENT LEAD PAINT years, have excessive levels of lead in their blood. Also, , .
. 'HAZARDS % some 30 million dwelling units. curréntly occupied, were -
' 'H o B " . built before 1940 and probably contain some hazardoys :
L rarvey perger : ' lding Technol ’ vlead-based paint. The cost of lead4 paint hazardrabatement
e ?g{icgz?j_’ggl]‘”"g und Building Technology : may range from $200-82,000 per dwﬁelling unit. Public. . .
) " Teledt,, . _ Law 91-695. The Lead-Based E_'oisoning Prevention Act, re: .
: ] “\féires that the De artment of Housing and Urban Develop- . +
< ‘?.p onsor - Dep ariment of Houstng"and Urbrn ﬁnt (HUDTEarryPOllt a researc}iﬁprogranl to détermine ¢
. Deuelopmen‘t. . ) the nature and extent of the lead-based paint poisoniﬁg
) - .. - 'problem and means of ittelimination. The Bureau is pro-
. . ) viding technical assistance to HUD in carrying out that
r. S program. R e
T . . " w " =" Thelead paigt poisoning project was established within/ T
- T st . " _the Ceme'r for Building Technology (CBT) to-provide / LT
) managem#ht for the overall effort. ‘Personnel from CBT ‘
R ", ‘ *, and the Bureau’s Applied Mathematics Diviston are
- . assigned to the project The Burgau's Analytical Chem: =~ | :
b ) . Ve . istry Divigion provides support in special areds. The. wide )
- : . *© _- variety of technical activities requires a truly interdis- . .
;. . p ' : ciplinary team and the staff incluges professionssuch as: )
T, . chemistry, mathematics, gperations research, architecture, ' .
e . : . information science, engineering and others. . AR
) - . In FY75, the following m&jor tasks were accomplished:
. g ) ~ i (I) monitored.a survey in Pittspurgh of 3,600 dwellings o :
.z > . : and 500 children living in those dwellings, for.lead paint -
;/‘ . w - hazards and carried out data neducgi_o_a and preliminary .
.- . . ' " data analysis activities; (2) monitored HUD’s field demon- o
C e T N . stration of lead hazard abatement methods in Washington, - . « ’
R e ) . ) * DiC.,and Atlanta, Georgia, and evaluated the performance ,
coL . ’ Ofthe mgthod;s; (3) developed methgqgs of analysis for an
) . i T g acerbic substance’for use in paint as a deterent to inges- t -
L T h e . - tion; (4) carried out an information survey and d‘eveloped
‘ ‘ sa library on léad paint‘poisoning technology; (5) con-. °
‘i‘ . .+ tracted for the design of a survey for lead-paint.in HUD's' ~
buildings;"and (6) designed a field experiment to evaluate * ,
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. ) . ] alternative lead poisoning control strategles .
R - + In FY76, the Bureau is: (1) evaluating a portable lead B >
’ . . detection in l)trument being developed under HUD con- | . -
s o . ; g \ . acts; (2)%ofhpleting the analysis gf the Pi sl:xlfrgh survéy : '
\ z 1’ reparlng plang for additional surveys; (3) tonitoring i
[ - ) : PRI and evaluating continujng field demonstratipns of abate-, ™ :
w3 i e ~ment methods and evalugting their cost-effectiveness; (4)
- R . IRV evaluating additional acerbit substanges; (5) manitoring
) - CBT contracts for the preparation of survey and experi-
o - . LT Y = .,. - ment designs and industry searchers for new abatement - @
: T BT methods; (6) carrying out physical tests of materlals sub-
+* . ) o ‘. mitted as potential abatement methods; (7) Erovrdlng tech-
' A - nical monitoring. of HUD developmen? contracts; (8) pre:
. o, parlng new information prototypes on various aspects of
s ., lead paint poisoning for dlssemlnatlon by HUD; and (9)

Ko

N . o desrgnlng an oyerall Clearmghouse program for HUD. -

L4 . . » -
. ' - . v _ c \@Q‘ . . 2

. j - : ) .
COMPE,NIHUM OF TEST METHODS Tlllb project i> 1dentifying laboratory tesi fnethods p)eed to
USED IN OPERATION . * gvaldate the innoyative housing systems proposed for o :
BREAKTHROUGH . ' . *Operation Breakthrough and to pt'tlspare a document de- -

L —

- T - . scribing t\hesé test’ methods,iir such a matiner that they > -

™ David Waksman, would be of use t (he hpusing industry. Q eration Break- -
0 Ho nd : e of use to sing industr peration Brea
ffice of ousmg and Building Technology t rough was establlshedvhy the Department of Housing and

.

7. 301‘9213285 e - - Urban Development to sttmulate the:development of N
- " residential construction concepts tﬁat‘Would increase t.he ° ‘
. Spopsor DD;}:;;;";;’:: ofHousmg aad Urban housing productign rate and thus assist in meeting thé .+ . . .
: -/ X . -~ ¢ Nation’s-housing needs. Since many of the Systems pro- :
. ’ ’ : 5~ — . posed by industry were innovative, extensive laboratory :
) . T .1 . - testing was required during the design and development - Lo
. : ' ) *+  phase of the Breakthrough Program.te Judge’{vhethgr intio- *
) "¢ . % . vative desigfs would provide satisfactory performance
= . e T S ,« during ithe life of the Structure. In many cases, exlstrng oo
T . , ) o *, standard test. methqdé could Tiot ke tised and it was neces-
T . C o —_ sary to develop new laboratéry-procedures S o !
3 , . g - ' T}ng prolect teviewed'all tést reports, and.a comprlatlon e ’
T e 7« oftest ‘ethods was developed., Test methods were organ- R
A . AN _'3'7\" izgd by function and disciplihe, 'and the testlng phrlosophy . S
¥ 5 . e oo [ "=-7. and ra;lonale were included along “with the speprf‘c test .
: - o S ) ’ descr)ptlons in the comjendlum . . o B
. ‘. . ) . _tt._ -—-‘—-—‘ . »,' . 'A,f{:‘ ,"-:- : . :
PERFORMANCE ST AleARDS FOR : n su of the Department of Housmg and ‘Urban L.
N SPECIAL AND INNOVA’FL% c vélo/;)ﬁ'ile]:tl‘s (HUD) mortgage 1nsurance~.progralm ‘there | :
. : CONSTRUCT ION AR | ‘ is a-needYor. the deyelopment of, performance-based stand-
) o Thoinas | Fatson R o @%‘rds to allow for the- lrﬂroductlon of .new_materials anlt_l%5
- |~ Officeo f ousing aid Buz ldmg Te cimology - %ﬂnovauve dwgns in the construchon -process SpeCl ic"
L “:‘, AAAAA 301 92152 3,1 . : SN Breakthrough Current, HUD 5pon § )
are orlented toward development off erformance crlteha -
'SPQ"S‘?’ Depqr tment of Housmg and Urban * and.methodsgof evaluattonp They arl:a fed ﬁtrectly ‘into ’
s Dwelopment . 0 draft performance standards. The performané'e standards o

; -~ . e L T . R ¢ % g e 3
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RESEARCH:SUPPRESSION

> *

Harry ‘Thompson: ST,
" . ~Dffie of Housing and Building Technology -
f“ ,US‘:«@*:P!?}OJ\_Q{?I,;‘?‘?%? ‘_; . . Spve . ]

- Sponsor - Department.of Housing and Urban
s Deve,lopmen,t‘h . SR

%
i
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- the Center for Fire Reseatch a.project of-fire standards™
" research for suppression. This ﬁ\"'e)}'ect-_i's-dt‘:‘v‘e!uping:pr:rr~
. formance and engineering. design data for‘automatic

<o o

-
#

fd’rin’oh-comme*rcial/ ina‘gi}atrial' applications and to enhances. '
thé attractiveness of an; §utomatic sprinkler for life safety.

i N A e T = T
spritiklers t6 produce, more’ cost effective design approach: %@

Autematic sprinkler systéms are one of the best-tools-avait—. .

';hblg;for the pr(’)te’ctjoqq *pe
__cost-of sprinkler. sys(qrps_/fo’r?

ife safetyis EXCESSive as:a,

gopleﬁfx{qiﬁ%h’re. 4Cl’i5[ent:l?';t.b§;' -

A

7 . D . #- . . os ‘ ) ) f 9 PR
. / * ~ . N LIRS R
. N d , ) . ¢ * r .
L T . e
’ - ) T - -~ . '
' . AR A L N are intended to be responsive to HUD's heeds and to pro- :
o TR ‘ vide equivalerit performance as would_be expected from use’ '
) of the HUD Minimum Property Standards forvonventional Vol
. : . .. conmstouction. [ . ‘ - 4
i i o . L ) Axdraft of the*performasice standards in the format — f | .
- fr . o detérmined by HUD has been submitted for HUD’s - g o
. < - ‘,~\\ . approval. — 5 B
¥ . e » CoL, e ".'" " :" / \' N . '
) ME'I:H@DOLOGY HANDBOOK: FOR onducting fout surveys of fhe, Department of-
HOUSING SURVEYS " .« ' Housing and Urjan Development's (HUD). Operation 4
Stephen Margulis [ L . "y Breakthrough hou_sing', the Center has devtiloped a series of | 3
. Technical Evalaation ndepplication Division: - questionndirgs. The fourl surveys are (1) work orders, €2) .
. 91.091. { visitors, (3)“‘exit”, (people moving away from Operation . .
s 30l 92‘1 3595 ) « Breakthrojigh homes) and (4) occupants, Since it js_-
- L Spo‘ns(l)r » Department of Ho _apparentthat these surveys wou.ld be .useful for many
Development other types of housikg, thls‘prOJe_ct will assemble these
R . . materids into a methodology handbook for use by others
who may wish ta éonaucbsuﬂeﬁs. In somg cases, the * .
: .~ “surveys could be used for basic information, with new '
) . sections added to give greater emphasis to a specialtopic* |
‘ , suchi*as security, safety, or lead paint poisgning; in other, S
o cases, the dgcuments and methods could be adapted-te ' .
R other building types such as mobile homes, hospitals, or
- ' . s  offices. C . s
' ‘. . - ’ o i
Lo T : . . ¥y e
FIRE GOMPENDIUM.FOR OPERATION A compendium summarizing the fire testing performed °
- BREAKTHROUGH - . - undgr the au.%eg'_cés of Operation Breakthrough was pre.
. avid W aksman ; " pared for pub lcat.ion-by”t.};‘e Department of l:lousing and
: Office of Housing and Building Technology - . Lrban Development. This documént describes in detail,
301.92]-3285 - ' the materials and system desjgns evaluated and the types of
. P . v . . tests perfornred. Since many of the systems evaluated-and *
: “Sponsor - Department of Housing and Urban . tests performed were innoy{ati.Ve. .the compendium is of‘h . B
. ; Development t v, value to both the'home building industry and organizations ;
’ ¢ Leveopme ’ more diréctly concerned with fire hazards. The test
o - : ‘ descriptions were organized by type-af test and housing
i+ * . T ot $ system comﬁonent: test methods and regults p,lus?c.'ompo- T,
- _ - . nent descriptions were i'ncluded in thé-compendium.. . . ;
: .. . COORDINATING FIRE STANDARDS ~The Center for Building Teclinology is, coordinating with . i




. : _ result of the over design developed for commercial 'md
s . . industrial apphcatlons. a

¥ % - ST . e The ob]ectwes of this project are:, (1) develgp dc 1zh

- - criteria for corridor sprinkler svstcm'~ for fire eontamment

5.
i R / ¥ . (2) exaffie existing performzﬂcc spectflcatlons for
k , ; .

. sprinkler systerns and componen‘ts for potential cost Te-
- ~ . ductitns; and‘(3) study effects -of automatie sprinkler.

* . . operatlon on the physical and ;‘hcmrcal {toxig) propet:tfes

. of fire effluent. " . . Coa

ﬂw Work has;heen completed on thé distribution ofs « ;'..."
) sprinkler water spray through door openings. A drifpe % |
© ) report has been prepared. Full-scale fire exposure tests
“algo have been completuj and the results are being
- \ analyzed for preparation of mtorun performance criteria
aprmkler systems. Groundwork has been laid for sprinkler

. A ' ° - piping criterta by ('omplctc feview of existing plpmg

. . standards ) - .

, . ( . : :
) - .

0
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BU.I.LD!ﬁG:I"ECHNOLOGY _ . Information is the Center's ultimate product.” This pro- ..
. anOﬁMATlON | " ject is-aimed at effective product delivery through skillful

Noel R’mﬁmp \ * dissemination techniques and an understanding of the .+ ¢

A Tech Joorv Headouarters - . ‘nformation needed by ‘the building commumty. To this
. g;;tt;rz{o\glﬂggldmz‘g echinology Teacquarters end, the Center has established a multidimensional infar-

.

. . .mation program. It broadcasts.research findings, accom;
. . Sponsor - National Bureau of Standards modates.speclfrc«mqurrles, and interacts with_the building,
- . . cominuhity through liaisor activities with building groups,
T : . the hosting of tours anégnferences a¥the Bureau, and
T ‘ - V% v ‘ attendance at meetings and conventions of building organ-
) - . - izations. All-this permits’a two-way iformation flow; feed-
- ) § ) back assists the information program in meeting the needs
* N ) ... ' of the building commtnity’s research, policy- makmg, applt
' S . cation, ald"consuming sectors. .

.
‘s

. v, 3 . .
H . Ry . p » N
L v r - . -

S FEDERAL BUILDING TECHNOLOGY ~  This pro;ect is designed to effectively disseminate =~

PR

- Harry Thompson - 301 921 -3233 . . research to the Federal agencigs, to coordinate Federal )
Officé of Housing and Bmldmg Technology - " activity in ‘building research, and-to provide technology to <
30192132335, @as,snst Federal agencies.” These objectives are met hy. ¥
(l' A ,spo‘hsormg monthly workshops on hailding’ technology for
. Fedéfal represertatives, participating:in th@e&eral Con-
) structlon Councxl meetmgs, dlssemmatmg research ré
. : - Ay _ . Sults and reports; maintaining liaison with othériFederal
' . \" J agencies, developmg new techmques for use by, other*
P encies, par(lclpatmg in commltteés. semmars, -and work
*‘? . siops /mamtammg a Federal bmldmg criteria reference
’ servnce. N

Spon.sot:gmi\f onal Burequ of Standards

Ca .

e

VR




“ k4 . ., - . H ] b L -
N BUILDING PROCUREMENT. ' In the past ten years, the Federa) design and construc- -
WQRKSHGPS . " . “tion agencies, as well as others in the building community,t o\
.o * ~  have gone through a period of change that has seen new
@, Ija”?’ Th"’"PS"" 301 ‘9213233 - dlsmpines and, lfanagcment pracessgs enter into the v :
ilding community. Now that thebuilding (&)rnm'unity . <.
( . Sf OnSors - ‘g‘:‘Z;;lezu;;a:{e‘:ﬁimg‘;fcis‘:on ant‘i l{:s beegn in this transition period for a few years, the S .
’ IVflfare ’ Federal agencies can evaluate the benefits of these-acti-
. 3 - Ceneral ,Servtces y dnuntstrauon vities and be ready to use ard optimize-them in making -
oy Veterans Administration- future choices. The need for evaluation of old and new P
o szpartment of the Arm):' meltlhodé has been expressed by Congress and th:,l Comp- .
o ’ troller General in some of their recent feports and legisla-
. Office of Manbgement und Budget; " tion. )
. .. Z:::Zgr‘:;::zna::;s and Space . As\a result, this project consisted of a Jomtly sponsored " i
. ted S 1; ! Servi ) series oMrkshops entitled, “Answers for the' Building o
. Un:tc tates o.sta ervice N » Community.” The specific workshops were: (1) The S
... e -t . . Netv Connection: Owiiers-& Manufacturers, University of .
. , . W,isconsin, Sept 10-12, 1975: (2) Long Term Economy: A |
- ) . . : Systematic Basis for the Construction, Operatign and ° .
B v Reuse of Bun!dmsgs Harvard Umversity, Nov. 34, 1975; -
. . (3) Alternative Processes in Building Procurement, Uni- ™ ' .
. - ) . . versity of Illinois, N6v. 16-19, 1975; (4) Optimizing the -
. . . Choices: A National Symposium, National Bureau of
; S Standards Mar. 2425, 1976. ] 3 o
TECHNICAL AND SCIENTIFIC ) Itis lmponant that the Ogcupational Safety and Héalth _—
SUPPORT TO THE OCCUPATIOMAL Administration (QSHA) standards be based on data, obser- ’
. .~ SAFETY AND HEALTH P, vations, and research that technically substantiates a safe .
- .ADMINISTRATION e :working environment. When.this technical substantiation
Brian Pierman - ' l(;snlorft‘avallaibh;, thefe are. mcreaitzi delays m issuirg -
standards. =« . : *
s : %{ 69‘22;-43}2{;';“"3' and Bulldmg Technology The diverse expertise, equipment, and laboratories of the .
) - Center for Building Technplogy (CBT) are thus belng used?:spe
to develop performance criteria’and supportin research to >
. SP onsor - Occup ational Saf ety and Health rleet OSI'II)AE) objectives. In many l@tasges thge ldentlfvca : "
Admmwtratwn . tion of problem areas.will result from discuskion, con- N
s s’ . ) . sultlng, and advisory assistance with CBT." In addition, - ..
’ ’ - * CBT provides overall program management by prOVldlng a v ’
‘ = T, ) <t . central focus between OSHA and the National Bureau of * .., .’
. ’ . Staridard$¥(NBS) research commumty £s lmphed in the * - '
. e \‘ , = , interagency agréement between OSH "and NBS. CBT will, ..
T . through this central foeus,. p‘nde lipison, communiga- PR
Teoe r ’9 P ~ ., tions, and dtssemmatlon of:research nformatiofiasa . " L
4 SN R . ) “ routine basis and will monltdr the ogréss{of the work. >
) . - o, . :
- . TECHNICAL ANUSCIENT IFIC | - This’ pro]ect assists the Trl-Seerces Commntt’ee in, their, 4, , %
) “ SUPPORT TO THE TRI-SERVICES rese rchgand devjlopment of criteria and specnficatlons. It o7
g ) '.* COMMITH‘EE o ' also Nrovides, practical support to complete meanlngful ct\ul -
o 'f : . Brian Pzem{ i ] en%ne rmlg?\t,asks h' bu d h -
s uri 79, eight other ll ing reseqyc tasks were
i / Off ¢ of- ngg and‘Buzldn}g Technolo . success uglly comp]egted for the Tri- Sqrv;c:sf Committee, In
; ; 301 921 '3231 ‘ ‘ " FY76, the foflow:ng sesearch. projectsshave beeri. funded (1)
° Ea;thquake-Besnstant Des:gn of, Masonry Structires; (2)
Evaluatlon of Elastomertc Roofmg, (3) Investlgatton of *
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' " Noel Raufaste
.* Center for Building Technology Headgquarters -
L 3019213106 oL
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\

. ,—advxce Typical of such requests are

s

*

¥ N ’
¢ . .
Waterprooﬁng practlces, (4) .Building Jojint Sealants; (g)
Alaminum Wiring in Branch. Circiits; (6) Udderground
Chilled Water and Heat Dlstrlbutlon Systems; (7) Fielg
Testing of Reduced Size Ventmg, and (8) Consyltative
Services. Each of these studies has been described else-
 where in this'report. : .
The Center’s professional staff daily receive telephone ,
_ callsTrom Tri-Services Committee personnel requesting
lls about the: .
durablllty of Zalcium silicate and the hea trénsfer of
calcium silicate, sultabrllty of using protexluates- (insuld: !
tion), underground- pipe criteria, hydzaulic criteria, paints,
coatmgs , adh glswes and on structural related problems. .

. ¢
-

ot

The International Building Research Projects respond
to foreign requests for technical literature on building re-

- search "The program supports complementary résearch
programs, and exchangsy of technical Staff, provides parti-
cipation in ingerntional conferegices, and provides tech-
nical assistance to developing countries.

Liaisonwitls the lTollowmg organizations continues (1)
U.S./French Cooperatwe Progran, Centre for Scientifique ,
et Technique' du Batlment/Center for Building Technology;

- (2) International ‘Couincil for Building Research Studies

odgnd Documentation (durablhty of materials, wind load, fire
research, medical facilities); (3) coqpérative program wl{b
the Building Research Establishmest, United ngdom
(water supply and drainage, heat pumps, lighting standards
for office building, and wintl loadsJ; (4) Mlmstrv of Con-
struction, Japan (U S./Japarr Panel on Wind and Seismic
Effects); and (5)'Institute of Research Technology, Brazil
?tralmngmlldmg technology). The Cepter for Bulldmg
Technoldgy (CBT) provided technical evaluation as§istance.

Ag an National Bureau of Stanq{ands/Agency for Inter-
natlonéLDeveIOpment survey-of the state-of-the-art-of

. Philippirie building technology. CBT participated in inter- .- *

,*’ «national-organizations such as the rntemanoﬁ' 1 Council
- for Building Research Studies and Doeumen‘tatlon, Inter-
national Organization for Standards, the International.
“Union of Testmg and Research*Laboratories for Materials
and Structures, and the Internanonal fnstltute of Refriger-
= ation. . - .
- .
R The Center for Byilding Technology is. prov1dmg,
through 4 training program for.a staff member of the

Insmute of Regearch Technology (IPT), Brazil, advice 4nd

s
.

assnstanoe’to increase hlsﬁtechntcal capablhtycm bmldmg,w.

technology As.arresult thls two:yedr training. program—
through. ereqylnvolvemengly reseatch at, the’ Cénter— his

IPT staffer is expected: to- contribute td'the'i lmpx‘ovement of -

bulldmg technolbgy An. the state of Sao Paulo, Brazil. -

5 -
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OINT US/EGYPTIAN . ) \Thls pro;ect is tg assist the Joint U.S. /Egyptlan Gnopera
OOPERATIVE PROGRAM - . “tive Commission by*aévelopmg a cooperajive pYogram in et
. James Haécker ‘- m'w T bulldmg materials and building technology. The U.S./ '
‘Ojfce of Housi and Building Technol " Egyptian Joint Study Greup was formed and a meeting was . -
301-921-3126 ng ) g Y - , - held in Cairo in Ja 1975. A report of the Working -
. ' 1 ! ) " . Group on Technology, Research, and Development was ‘ )
TN s . . ublished containing 29 projects to be considered. An "
‘ Spon.sor ) N.atzonal Buredu- of Standards ggyptian technical agdvis;ry Jcommittee was established and
R R * : ‘ an introductory meeting was held with the Joint Study® | e
' N .Group. The idéntification of U.S: and Egyptian profes- . o e
? N L : . sionals will continue for pecific areas of technical ex~
o " o p change. The first visit of Egyptian team members in -,
g - . T - Building Materials and Technology was in May 1975. ‘In S

- . B ' , addition, a National Bureau of $tandards special Foreign -
- e - . . Currency Prograr | Grant was idsued for a building |nfg:>

mation program

‘. , S T / . !
,PROGRAM EVALUATION. | K This project serwes ;s‘—; focal ‘pmnt for liaison and - .
) AND PLANNING S planmng coordination among the many Center for Buﬂdmg,

e Technology (CBT) and other Na&lopal Bureau of Standards *
(NBS) units invglved in-building réséarch. This project
— includes such components as: (1) ‘djreet assistance’ to CBT
3019213106 and NBS on planning building technology activities; (2) (
o . . adwsory and technicat evaluation committee actwm&s, ° R
o Sponsor - National Bureau of Standards (3) project/ program reviews to assess-priority activities;
) . and (4) graphlc assistance to better communicate technical
) . ’ , issues. It is expected to provide CBT and NBS with new ° .
. o - directions in building research-aetivities by developmg . -
,improved redearch plans.

Also covered is industrial liaigon. with the building com-
v ] mumty This includes the Center for Building Technology-
o o N Adwsory Committee, the ufe‘ntlf'mtlon of industrial re- v
' . < - search that shapes and influences the building process, and.. .
) .thedevelopriient of an efficient and acceptable method for -
] ‘ contmued liaison .with mdustry research directors and the
v ) ) managenient and technical staff of the Center for Building
' Technology. As part of this laison, CBT staffers particis
pated in scientific and_professional conlerénces and ° ”
seminars at NBS, National Academy of Sciences, Natlonal
roe < R : . Sc1ence Foundation, Amenmn:fnstltute of Archltgcts and
: . . s + various NBS information exchange seminars. )
- T . During FY76, an increased-emphasis-was.placed on. Il
g S . . developing a Iong range’plén and on liaison and- Tesearch / .
-, ) coordination between BT and othier NBS organizations - vé

N . : . concerned with buildings, (Center. for Fire Research h, Center L
<0 + for:Consumer Prodsict Teckology, Standards Analysxs - TP
= . " and Applications Rivision, Office of International Rela- * . S

- ¢ tions, Office of Informatlon Actmtl&, an(fothers) v 03
e . . Fon T ...\ - <‘w 1— B R T N SRR T e é

Noel Raufaste .
- @ Center for Building Technology Headguarters -
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