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Abs t.ract

Performance of mobile home housing units is of broad concern to various groups within the
United States. This sEudy reporErprepared by the Natlonal Bureau of Standards (NBS) under
the sponsorship of the Department of Houslng and Urban Development (HUD), Presents data
obtained from two separate data sources on problems encountered wj.th moblle homes. The
first data base for 2881 units was selected from maintenance records retalned by HUD on
12,500 mobile homes used as emergency housing following the Hurricane Agnes disaster at
Wllkes-Barre, Pennsylvanla. The second source of data from 967 prlvately-owned units was
collected from the flles of various Federal, State, and prlvate agencies responsible for
regulation or consumer protectlon functlons wlth regard to mobile homes,

These mobile home performance problem data were processed uslng computer Eechnlques to
facilitate evaluatlon. Although the nature and frequency of these problems are dlscussed
in thls report, no attempt was made to relate these resuLts to current standards, enforce-
ment processes or component durablllty (mortgage insurance concern). Analyses of this
kind are planned for future reports ln thls serles.

Key words: Computer technlques; enforcement process; housing; Hurrlcane Agnes; mobile homes;
mobile home parks; performance data; standards
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SI Conversion Unlts

In view of the present accepted practice in this country for building technology,
conmon U.S. units of measurement have been used throughout this publlcatlon. In recognition
of the position of Ehe United States as a signatory to the General Conference on Weighrs and
Measures, which gave offlcial status to the metrlc SI system of units in 1960, approprlate
conversLon factors have been provided ln the table bel-ow. The reader lnteresEed ln maklng
further use of the coherent system of SI units ls referred to:

NBS SP330, L972 Ed,ttlon, "The Internatlonal System of Units'r

8380-72 ASfi Metrlc Practlce Guide (Amerlcan National Standard ZLLO.L)

Table of Converslon Factors to !,Ietrlc (S.I.) Unlts

Physlcal
ouantlty

To convert
from

to
multlolv bv

Length

Area

Volume

Temperature

Ternperature dif ference

Pressure

lvlass

Mass/unit area

Moisture content rate

Density

Thermal conductivity

U-va1ue

Thermal resistance

Heat Flow

lnch
foot

lnch2
foot2

inch3
foot3

Fahrenheit

Fahrenheit

inch Hg (60F)

1bm

lbn/f.t2

1bm/ft2week

Ibm/ft3

Bru/hr ft2 (F/inch)

Bru/hr fr2 F

r/(rtrr/hr ft2)

Btu/hr ft2

m2

m2

n3
m3

meter
m

Celsius

Kelvin

newton/m2

kg

kel^2

kglm2s

kg/m3

I{

xl(w/n2)

:'iltr,z

2.54* x LO-2-
3.048* x 10-r

6.45L6* x 10-4
9.290 x 10-2

1.539 x 10-5
2.832 t ]0'2

tc = (tF-32)/1.8

11 = (AtF)/1.8

3.377 x 103

4.536 x 10-1

4.882

8.073 x 10-6

1.602 x 101

L.442 x tO-L

5,678

1.761 x 10-1

3.155

mK

w

;2K

*Exact value; others are rounded to fourth place.
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1.0 INTRODUCTION

In recent years moblle homes have risen to a posltion of dominance in the lower-cost housing
field in the United States. Although many Americans are presently living in mobile homes
and find them adequate, the effectiveness of this type of dwelling unit in providing safe,
adequate, and low-cost shelter has recently come under question by consumer groups, govern-
mental agencies, etc. While considerable publicity has been given to the life-safety aspects
of mobil-e homes such as fire and wind hazards, the maJor dissatisfaction of mobile home owners
appears to 1le in the area of durabllity and maintalnability. Thls study was initiated to
examine these perforrnance aspects of mobile homes as observed by the users and those govern-
mental agencies responsible for regulatory functions in the field.

The data on moblle home performance problems presented in this report were obtained from
two dlstinct sources. The flrst and maJor portion of these data came from flles established
and maLntalned by HIJD on the units procured to provlde emergency housing for the vlctims of
the 1972 Hurrlcane Agnes disaster. The second data source on privately-owned unlts was
obtalned from Federal and State agenci.es and prlvate organizations. The procedures used
for acqulsltlon and analysis of the data are surunarlzed in Sections 2 artd. 3 of this report
and discussed in more detail in Reference [1] U.

No attempt ls made 1n this report to analyze the data presented since this will be accom-
pllshed ln a later report planned for thls study proJect. Characteristlcs of the urobile
home samples obtained from the two sources are covered in Sectlon 4 and the mobile home
performance problems reported are presented ln Sectlons 5 and 6 of this report.

2.0 DATA ACQUISITION PROCEDURES

2,L INTRODUCTI0N. Mobile home data obtained consisted of available performance data in
the form of maintenance records, consumer complaints, enforcement agency inspection reports,
etc. Because of the varylng nature, locatlon and availabllity of the data sources, pro-
cedures had to be established whlch would provide a cost-effective and timely means of data
retrleval-.

In the plannlng phases of the project, lt was anticipated that the rnaJor portion of perfor-
mance data would come from mobile homes used by IiUD as emergency houslng following the June,
1972 Hurricane Agnes disaster. When lt became evident that these units were all manufactured
at approximately the same tLme and were put into use under emergency condltlons, it was de-
cLded to seek addltlonal data sources in order to obtaln a more representatlve data base.
These added sources lncluded other Federal agencies, state regulatory agencles, consumer
groups, and prlvate owrlers of mobile homes.

2.2 HUD MOBILE HOME DATA (Hurricane Agnes Mobile Homes)

2.2.L HUD Response to Hurrlcane Agnes Disaster. The Department of Housing and Urban
Development purchased approximately 18,000 mobile homes that were used as temporary
houslng for vlctlms of the Hurricane Agnes disaster. The largest concentratlon of these
moblle homes was in the Wilkes-Barre, Pennsylvania area where they totaled approxirnately
12,500 units. The urgent need for rnobile homes was such that large quantity purchase con-
tracts lrere negotlated and awarded, a pri.mary requirement in the contract being that the
delivery perlod be hel-d to a minimum. Since the lnunediate need exhausted the local market
of mobile homes, manufacturers and deale::s from as far south as Florida and as far west

A References are listed at end of report.
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as Texas, supplied mobile homes to the disaster reli-ef effort.

The procedure for processing incoming rnobile homes in the Wilkes-Barre area was as follows.
Three large staging areas were established at convenient locations in the city, namely the
Red, White, and Blue staging areas. Each mobile home entering the area r^ras delivered
to an assigned staging area. Upon arrlval at the staging area each mobile home was visually
inspected to determine if it could be assigned for immediate use or if some repairs were
needed as a result of manufacturing omissions or possible transport damage. Repair crews
were available to make the mobile homes "field ready", after which the homes were delivered
to either private sites or to the various government-established mobile home parks that were
being constructed ln the area. Field crews were then given the task of blocking, leveling,
skirting the units, hooking-up all utilities, and installing preconstructed wooden stairs
at the entrance doors of the mobile homes. The short delivery time requirements, in many
instances, precluded specifying that these mobile homes meet existi,ng rnobile home standards.

As soon as the mobile homes were available for occupancy, families were assigned and moved
into them. The occupants used these units until thelr predisaster dwellings were reha-
billtated or until- other permanent housing became available. Any maintenance or repairs
to the mobile homes needed during occupancy was accomplished by HUD repair crews or des-
ignated contractors. The occupant simply had to call- in to the HUD Maintenance Office,
giving his or her name and address, the HUD number assigned to his mobile home and
request the needed repairs. A record of the call was made by fl11ing out a repair work
order. These repair work orders were then assigned to maintenance crews for disposition.
Upon recelpt of the order, the malntenance crew would proceed to the mobil-e horne and make
the necessary repairs,noting the extent of the repalr, the tlme requlred, and materials
used for each ordered repair. A copy of the repair order was then returned to the main-
tenance office and placed in a file folder that had been established for each mobj-le home
under i1s HUD identlficatlon number. Using this procedure, a complete record was established
for all repairs made to each mobile home while occupied or aval1ab1e for occupancy.

As permanent housing became available to ttre initial occupants, the units were either re-
assigned to new tenants or kept avallab1e on a standby basis. As the need for temporary
housing decllned each empty unit was evaluated by HUD inspectors to a set of criteria es-
tablished by HUD so that a decision regarding disposi-tion of the unlt could be made. The
dispositlon options were as follows: refurbish the unit and store lt for future dLsaster
use; declare it surplus,making it available for transfer to other Eederal Government agencies
that expressed a need; or declare the unit unusable and al1ow it to be salvaged for repair
of other units. A sma1l number of units were sold to occupants who indicated a desire to
purchase the units. A storage area was established to accept the vacated mobl1e homes

as each of the parks was deactivated and until final disposition of the units could be
completed.

2.2.2 Data Acquisition Procedures. ),laintenance and refurbishment (criteria inspectl.on)
data, were brought to NBS on lgan frorn HUD. 0n1y data for appraximately 10,000 of the
12,500 total units were iniluded, as I{IID required that flles for all stl11 occupled mobll-e
homes remain ln l^Iilkes-Barre.

The other source of data was HIJD Finance Department records at Wilkes-Barre. It was neces-
sary to have access to these files sj-nce they contained valuable mobile home identification
information such as manufacturer, serlal number, state and year of manufacture, purchase
cost, number of occupants and length of occupancy.

2.2,3 Sample Selection Criteria . As noted previously, the files obtained from hlilkes-
Barre included a HUD numbering system which unlquely identlfied each mobile home. The
identification system was based on an eight digit number; the first four digits being the
1IUD contract number and the last four diglts being the number of the nobile home purchased
under that contract. For example, the mobile home with the HUD number 3092-0100 represents
the 100th unit purchased under HIID contract 3092. The files were ordered consecutively, by
HIJD contract number and by unit number, within each contract. The number of mobile homes

within a contract varied from one to several hundred.
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Since it was not possible to evaluate data for the entire 10,000 units, an unbiased metllod of
selecting a representative sample was devised by the Statistical Engineering Section of the
NBS lnstitute of Basic Standards. This method consisted of randomly selecting 500 units at
a time without replacement. Using this procedure, 3000 units were selected for detailed
evaluation from the numerically-ordered files. The sample was deemed to be both manageable
and representative of the 10,000 units there. The maintenance $rork orders for these 3000
units were ordered chronologically to facilitate computer coding of the performance problems.
Refurbishment data were found for only 1560 of these 3000 units because a large amounE of
thls data had been shipped from Wilkes-Barre with the mobile homes to other storage locations
through the country.

The vast majority of the mobl1e home problems lrere extracted from the maintenance data. Only
about 102 of the problerns were obtained from the refurbishment data. Because of errors in-
herent 1n the manual processing of the Wilkes-Barre fi1es, file folders for approximateLy 4%

of the 3000 units in the sample were unavailable. This resulted in a final total of 2881 units
for the HUD mob1le home sample.

2.3 PRIVATELY OWNED MOBILE HOME DATA

2.3.1 Introductlon, Acquisltion of performance data on mobile homes from sources other
than IIUD-IEIGEEE? basic requirement of the project, as it was felt that these data were
needed to augment the mobile home performance data obtained from I^lilkes-Barre. Availability
of the two data bases should enhance the general applicability of the overall study results
and tend to mlnimlze any varlaLions caused by the differences between Federal Government and
private procurement.

2.3.2 Data Source Selectlon Crlteria. It was decided ear1y in the planning phase of the
study to concentrate on those states with large numbers of mobile homes such as California,
Texas, and Florlda. Uslng this approach it was possible to gain access to the maximum
quantity of mobile home performance data for a minlmum expenditure of time and expense for
travel of project personnel. It ls recognized that thls data acquisition method does not
render results that are statlstically applicable to the total mobile home population of the
Unlted States. 0n the other hand, the results are generally representative of the perfor-
mance problems encountered by mobl1e home users. The performance problems identified in the
prlvately-ovrned mobile homes can be useful ln deflning the major problems and their relation
to the ANSI A119.1 Mobile Home Standard [2] as well as to the enforcement processes.

Initial emphasls concentrated on the state agencies responsible for mobile home regulation
and/or adminlstration. Informatlon from reference [3], a study of state regulatory programs
for moblle homes and manufactured buildlngs, was found to be extremely useful as a guide to
the names and addresses of responsible personnel of state agencies regulating mobile homes.
The function of these agencles varied widely from state-to-state and included organlzations
attached to bulldlng code, consumer affairs, community development, labor or motor vehicle
offlces. Other sources with potentlal data banks on mobile home performance were contracted
in additlon to the state organizations. These contacts included Federal Agencies such as
the Veterans Administratlon, mobl1e home owners organizations, privately owned mobl1e home
parks with rental units, and varlous consumer groups. There was no atEempt Eo interview
private moblle home owners on an lndLvidual bases.

2.3.3 Data Acqulsition Procedures, The lnitial contact with a potential source of mobile
home performance data generally was made by a telephone call to the organization. The pur-
pose of the study project was discussed and the organizationrs cooperation in maklng data
available to NBS was requested. Assumlng the reactlon of the source was positive, a
request was made to forward to NBS a sample copy of two or three documented cases of mobile
home perforuance problems, along wlth an estimate of the total number of such cases available.
As a follow-up action to the telephone caI1, a letter was transmitted to the individual con-
tacted recapplng the telephone conversation and again requesting the sample cases and other
inforrnation. As a result of this procedure, responses with sample cases r^7ere received from
14 separate sources.
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After initial discussions with a number of potential sorrrces, it became clear that most
agencies did not. have sufficient staff or other resorrrces Eo exEract from their mobile
home files Ehe data needed by NBS. As a result it was decided to send projecr field teams
to those sources which appeared to have maximum quantities of mobile home performance prob-
lems on fi1e. Visit arrangements were coordinated with the selected source and usually a
two man team was sent to retrieve the data. Normal procedure on arrival at the sourcers
office was to review the total mobile home f1le available, Where the file was too volu-
minous to copy j-n its entirety a representative sample was selected. For each case selected,
a copy was made of the ovrnerts initial complaint letter and when available, the agency follow-
up inspection report. In addition, mobile home identification data were recorded for each
case. Using this procedure, performance data on a total of 967 privately-ovrned mobile home
units were obtained.

3.0 DATA ANALYSIS TI{ETHODOLOGY

3.1 PROBLEM SIIII\'IATION PRINTOUTS. The Problem Summation Printouts presented in Appendices
A and B show sums of problems and percentages relative to the levels indlcated in the Per-
formance Problem List [1]. Figure 1 illustrates problem level-s L, 2 atd, 3 and Figure 2

isolates ANSI A119.1 (Construction) to illustrate levels 2 through 7. This problem level
conceDt was emoloved to oreanize and assist ln the evaluatlon of data and does not imply
relative importance of a problem. As discussed in Section 3.2, problem data in the appen-
dices are presented in decreasing order of frequency-of-occurrence.

3.1.1 or ization of the Problem Summatlon Printouts. These Problem Summation Printouts
are organ a g maJor sections. Furniture problems are grouped under
a general category

A. Problems Related to ANSI A119.1 Standard for Mobile Homes/Enforcement Process
B. Routine Maintenance Problems
C. Appliance and Equipment Problems

This allows documentation of all mobile home performance problems encountered.

The ANSI A119.1 Standard/Enforcement Processes Subsection represents virtually the entire
1974 edition of the Standard [2], with coding symbols belng assigned for appropriate para-
graphs. In che case of the Plumbing (Part C), Heating (Part D), and Electrical (Part E).
Sections of the Standard, the paragraph numbers and key words appear Just as they do in
the Standard. Construction (Part B) differs in that it is organized around major con-
struction components, such as roof, walls, doors, etc. Therefore, some standard para-
graph numbers which pertain to several components are repeated. It should be noted that
the problems reported under the ANSI A119.1 Standard/Enforcement Process Subsection
are related to inadequacles or omissions ln the Standard itself, or from a deflciency in
the Standardrs enforcement processes. No attempt is made in this report to segregate the
problems into these two areas. Such an evaluation will be made in a later report of this
series, where the significant probl-ems will be examined in greater detail by considering
all data accumulated in the project.

The Routine rlaintenance Subsection is organized under the same general headings as the
ANSI A119.1/Enforcement Process Subsection; i.e., constructi.on, plumbing, heating and
electrical-. The Appllance and Equipment Subsectlon is grouped by appliance; i.e.,
furnace, range, hot vrater heater, refrigerator, exhaust fan and smoke detector. Since
components of each appllance are listed, it was posslble to pinpoint the component prob-
1em where the detail of the data permitted. Routine Maintenance Subsection and Appliance
and Equipment Subsection problems can be either adjustment, repair or replacement of the
item under consideration.

3,L,2 Rank Ordered Problem Summation Printout In Appendices A and B the sequential order-
ing of the lines has been arranged such that the problems appear in descending numerical
order of their frequency-of-occurrence within each 1evel. Coding symbols having no recorded
problems; i.e., entries of 0, have been grouped after the entry with the fewest associated
problems. The order in which these zero-valued items appear is of no significance.
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3.2 USE OF PROBLEM SIJ}O{ATION PRINTOUTS - The Problem Summation Printouts in Appendices
A and B each are separated lnto the following three grouptngs organized by level of pro-
lem detal1 as shown on the indlcated figures.

Figure 3 - lst through 3rd level
Figure 4 - 2nd. through 4th level
Figure 5 - 2nd through 7th level

Each grouping deals with the same number of problems, but shows progressively more detail ln
going frorn the first through the third grouping.

Columns l-abeled (A), (B), (C), (D), (Homes), (%Homes), and (Level) defined below are the
same for Figures 3. 4, and 5.

Column (A) - The coding symbol assigned to ldentify a particular problem as recorded on
the Performance Problem List.

Column (B) - A brlef descrlptlon of the problem or area of concern lncludlng the appropriate
part or paragraph number ln the ANSI A119.L - L974 Standard.

Colulnn (C) - The number of problens that have been coded with the codlng symbol identified
on that line in Column A. Reported Lnformation on the problem has not al-lowed
codlng below the leve1 of detail of the particular Ilne. For example, ln
Flgure 3, conslder problem code NPLM (P1-unbing - Routine Maintenance); 34 of
tl:.e 223 problems were recorded under the general plunblng category, whll-e
problem descrlptlon al-l-owed the remalnlng 189 problems to be recorded wlth
greater detall- (See Page 77.

Colunn (D) - The sununatlon of all- problems at a dlscrete leveI. For example, Figure 3 shows
the total number of probl-ems assoclated wlth Routine Matntenance ls 1490 whlch
ls made up of the followlng:

Constructlon
Plumbing
Electrical
Heating
Undeflned R.M.

LL27
223
131

7

2

Total t490

The number of problems at a given 1evel is the summation of problems at the
next lower leve1. As an example, the number of level- 1 problems (6206) con-
sists of the following level 2 problemsz 407L ANSI A119.l/Enforcement Pro-
cess problems, 1490 Routine MaLntenance problems, 357 Mechanical/Electrical
Appllance problems, and 278 Furniture problems.

Column (Ilomes) Thls column indlcates the number of mobile homes in the sample that had
one or more of the problems identified on each line (708 moblle hornes for
Construction-ANSI A119.1/Enforcement Processes in Figure 3).

Colurnn (% Homes) The entries ln this column indicate the percentage of the total number
of mobile homes reviewed in the sample whlch had the problem identified
on each 1ine. For example, under Part B-Construction (ANSI A119.l/En-
forcement Process) ln Flgure 3:

708 homes with problems X LOO = 73.22
967 homes in sample

Column (Level) - These entries define the level- of detall of the problem for each line.
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Columns labeled (7. Znd) and (% lst) in Eigure 3 are defined below:

In Figure 3 consider the example ofrrConstructlon (CONS) - ANSI Standard A119.1/Enforce-
ment Process.

Column (71 2r.d) - The entrles in this column are the percentages of 2nd leve1 problems
that are contalned at the thlrd level of detail.

Level3problems = 1805 XL00=44.3%
Level 2 problems 4O7L

Column (% lst) - The entries in this column are the percentages of lst 1eve1 problems that
are contained at each lower level of detail.

Level3problems = 1805 X].QO=29.L7.
Level 1 probl-ems 6206

Colurrns labeled (% 3rd). (% 2nd). and (% 1st) ln Figure 4 are defined below

In Figure 4 consider the example of "Exterior Wa11s (EXTW) - Construction - ANSI Standard
A119.l/Enforcement Process."

Column (% 3rd) - The entries in thls colurnn are the percentages of 3rd 1evel problems which
are contained at each level- of detail.

Level4probl-ems = 235 X100=13.0%
Level 3 problems 1805

Column (% 2rd) Percentages relate 3rd and 4th levels to the 2nd level of detail.

Level4problems = 235 X100=5.8%
Level 2 problems 407L

Column (% 1st) Percentages relate 2nd, 3rd, and 4th levels to the lst level.

Level 4 problens
Level 1 problems

Columns labeled (l 7r.h). (Z 6th). (Z 5th).

235 X 100 = 3.82 (See Figure 3 for Level 1)
6206

0" 4tla). ard, (% 3rd) on Fisure 5 are deflned
below

Consider the example of "Raln Leak at Vent Plpe (Heati
Construction, ANSI Standard A119.1/Enforcement Process

ng)
tl

(RLMP3.) - Roof System -

Colurnn (11 7th) - Entrles in thls column are percentages denotlng the portlons of 7th 1evel
problems for each 8th level problem. This column is blank ln Flgure 5

slnce there are no 8th leveL problerns for this example.

Columns (7. 6th), (% 5xh), (% 4th), (7" 3rd) - Entries in these columns relate the number of
problems at a given 1evel to preceeding levels (5,5,4, and 3).

Level 7 problems = 23 X 100 = 41.12 (Column 1L 6th)
Level 6 problems 56

Level 7 problems = 23 x 100 = 7.67" (CoLrrlorr % 5th)
Level 5 probl-erns 304

6



Level 7 problems
Level 4 problems

Level 7 problems
Level 3 problems

23 x 100 = 4.52 (Column i4 4xh)
511

23 X 100 = 1.3% (Column 7! 3rd)
1805

4.0 MOBILE HOME SAI'{PLE CIIARACTERISTICS

4.1 HUD (WILKES-BARRE) MOBILE H0ME SAMPLE. Uslng the procedures discussed in Section 2.2
of this report, moblle home performance problem data were acqulred on 2881 unlts. Slgnif-
icant characteristlcs of the moblle homes which made up this sample data base are dlscussed
in the followlng paragraphs.

4.1.1 State-of-Manufacture. t'State-of-Manufacturett was identified for 1592 units about
557" of. the total moblle homes in the sample wlth the distribution by State shown ln
Table 1. State-of-manufacture lnformatlon was not avallab1e for L289 unlts which are list-
ed as unknown ln Table 1.

Mobl1e homes for whlch "State-of-Manufacturet' was ldentified were constructed ln 26 dlfferent
States. The flve States providlng the largest number of units were Alabama, Georgla, Indlana,
North Carolina, and Pennsylvania accountlng for 1036 unlts or abott 367" of the total sample.

4.1.2 Seals of Certlfylng Agencies. Certlficatlon seals are attached to moblle homes by
regulatory offlcials of various organlzatlons or agenlces to lndicate compliance with a
State or Natlonal code or standard. In this report, such a seal has been assumed to indicate
that the moblle home was constructed accordlng to ANSI A119.1 or variations thereof. Table
2 identlfies the types of seals attached to the homes and the number of seals of each type.
There were 125 seals of State agencies, 56 of Thlrd-Party organizatioas, 992 mobile home
trade assoclatlon (MHMA/TCA) seal-s and 14 mlscellaneous (manufacturer) sea1s. There were
443 moblle homes purchased to a HUD speciflcation requiring compliance wlth ANSI A119.1;
however, there were no informatlon to lndicate that seal-s were affixed to these unlts or
if they indeed complled wlth ANSI A119.1. Also, physlcal inspection showed 484 moblle homes
dld not have seals afflxed. There was no seal information avallable on 789 mobile homes and
they may, or may not, have been constructed according to ANSI A119.1. The 2903 moblle homes
with seal data exceeded the 2881 units ln the sample since some units have more than one seal.

4.1.3 Mobile Home Manufacturers - Figure 6 is a plot of the number of the manufacturers
versus mobile home units per manufacturer. 0f the 2881 mobile homes in the sample, the
manufacturer was knorun for L945 units (582). These 1945 units were buil-t by 143 manu-
facturers with 104 of these providlng 10 mobile homes or less. There were only 39 manu-
facturers providing 1l- or more units accounting for 1594 moblle homes.

4.1.4 Year of Manufacture. Figure 7 presents the dlstrlbution within the sampl-e of the
number of units as a function of the year of manufacture. Verlfled year of manufacture
data were obtalned for 1361 of the 2881 units ln the sample with 1304 unlts being manu-
factured it L972. With the knowledge of the procurement procedures used by IIUD for these
units, it can be assumed that the vast maJorl,ty of the unknown units also were manufactured
in 1971 or 1972.

4.1.5 Mobl1e Hone Width - A11 2881 moblle hones in the HIJD sample were 12 feet wlde

4.2 PRIVATELY-OI,trNED MOBILE HOME SAMPLE. US lng the procedures discussed in Section 2.3 of.
thls report, mobLle home performance problem data were obtalned on a total of 967 separate
unlts. The pertinent characteristlcs of the mobile homes which made up thls sample are
dlscussed ln the paragraphs that fo11ow.
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4.2,1 State-of-Manufacture. Table 3 fists the number of the units in the sample by "State-
of-Manufacture" or as of unknown origin. Mobile home units contained in this sample for
whi-ch the "State-of-ManufacEure" could be identified numbered 729 or about 75% of the total
sample. The "State-of-Manufacture" could not be ascertained for the remaining 238 units
and are classified as unknourn.

The mobile home units with identifi-ed "State-of-Manufacture" were constructed in a total of
29 different States. Slx of the larger States (California, Texas, Florida, Georgia, Oregon,
and Washington) accounted for abott 622 of the sample or 595 units.

4.2.2 Seals of Certifying Agencies. A listing of units with attached State and other
agency seals is presented ln Table 4. State regulatory agency seal data were obtained for
710 units in the sample. These units with identlfied seals represented eleven (11) States
and amounted to about 73"1 of. the toEal units in the sample. State seal data were not avail-
able for the remainitg 256 unlts. It should be noted that four State (Alabama, Calj.fornia,
Texas, and Florida), accounted for 584 units \"rith State seals or slightly over 607" of the
total units in the sample.

4.2.3 Mobile Home Manufacturers. Figure 8 presents the distribution of the number of
mobile home manufacturers as a function of rnobile home units per manufacturer in the
sample. Mobile home units in the sample r{ere built by 178 different manufacturers. It
was not possible to identify manufacturers for six units in the 967 unit sample. It is
apparent, from this chart that the bulk of the mobile home manufacturers (882) produced 10
units or less, yet accounted for only 39% of the total homes ln the sample.

4.2.4 Year of Manufacture. Figure 9
number of units as a function of year
homes in the sample were manufactured
years 1968, 1969, l97O and 1974. The
the tota1.

4,2,5 Mobile Home Width. Iigure 10 presents the dlstrlbutj.on of mobile homes in the sample
as a functlon of width. About 387" of the units in the sample r4rere 12 foot wides, ar,d 292
were doublewides, 8.7% were 14 foot wldes, arrd 247" were of unknovrn width.

5.0 HUD WILKES-BARRE MOBILE HOME

SAMPLE PROBLEM DATA

5.1 INTRODUCTION Review of the performance problem data for the HUD Wilkes-Barre moblle
home sample resulted ln the eval-uatlon and cataloging of 22,248 reported problems for the
2881 mobile homes in the sample. Use of the computer techniques discussed in Section 3.0
of this report and in Reference [1] rendered the complete data summaries contained in
Appendlx A.

A breakdown of reporLed mobile home problems by major problem category is summarized in
Table 5. This table presents the number and percent of probJ-ems, number and percent of
mobile homes having the problem and the average number of problems per unlt in the sample.
The largest group of problems were related to Routine Maintenance (10,178 or 45.77. of. all
problems), second largest group Lras ANSI Standard A119.1/Enforcement Process (6537 or
29.4"/"), and third was Mechanicat/Electrical Appllances and Equlpment (4767 or 27.4"1). F
Furniture problems were grouped separately and accounted for 766 problems or 3.42 of the
tota1. The remainder of this Section will highllght in each major problem category those
areas which exhiblt the highest, frequency of occurrence. If greater detail is required in
any particular problem area the reader is referred to Appendix A.

shows the distribution within the sample of the
of manufacLure. ApproximateLy 907" of the mobile
in the years 1971, L972 and 1973; and 5.92 in the
year of manufacture was not available for 5.67" of
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5.2 ROUTINE MAINTENANCE PROBLEMS - A sumnary of Routine Maintenance problems (10,178)
is presented in Table 6 which shows Ehe major problem categories to be ranked as follows;
Construction (5175 or 50.8'/" of. a],t Routj-ne Maintenance Problems), Plumbing (2940 or 28.9'l)'
Electrical (1382 or 13.6"1), and Heating (681 or 6.77"). It should be noted that not all of
the Routine Maintenance problems are of direcE concern to the manufacturer since some are
site-related (such as improper blocking and utility hook-ups, etc.) and not under his control
Problems within each category are discussed below:

5,2.I CONSTRUCTION - ThC percentage next to each component compares the problem Eo all
Routine Maintenance constructlon problems (5175)

5,2.1.1 Exterior Doors - Exterlor door problems occurred most frequettly (2167 or 41.9i()
with the majorlty related to door hardware (1083) and lmproper flt (385).

5.2.L.2 Windows - A total of 7029 (19.9"1) window problems were reported associated with
reglazlng-132S), hardware (242), stonn windows (134), and improper flt (119).

5.2.L.3 Exterior Stalrs - Wooden exterior stair problems (489 ar.d 9.4%) lnvolved broken
treads or handralls and levellng and allgnment problems.

5.2.L.4 Partltlon Doors - Problems related to lnterior partition doors numbered, 47L (9.1"1)
with the major areas belng lmproper fit (146) and hardware (108).

5.2.L.5 Skirting - There were 370 problems (7.1"/.) related to sklrting involvlng mainly
the replacement and repair of skirtlng damaged during occupancy.

5.2.1.6 Blocking - Improper blocking of the unit was observed in 289 lnstances (5.67")
with racking of doors occurring 38 times.

5.2.L.7 Others - Detall of other constructlon problems in the Routlne Malntenance area
are tabuli,tedE Appendix A.

5.2.2 PLLIMBING - Plumblng problerns totaled 2940 ar.d accounted for 28.9"1 of all reported
Routine-EIitEiance problems. For each of the following plumbing components, the per-
centage reLates the problem to all RoutLne Maintenance plumblng problems.

5,2.2,1 Water Supply Plpine - Water supply piping problems totaled Ll92 (40.5"/.) lncluding
766 exterlor plplng problems, of which 304 were frozen pipes

5.2.2.2 Fixtures - Flxtures contrlbuted 959 reported problerns (32.6%). There were 388
kitchen silproUf.ms with a najorlty of these of an undeflned nature; however, 113 faucet
assembly problems were reported. The 253 toilet problems conslsted malnly of clogged drains
(114) and flush tank malfunctlons (90). There were 187 lavatory problems which were mainly
undefined except f.or 57 faucet assembly problems. The maJority of faucet problems for both
kitchen sinks and lavatorles pertalned to the replacement of washers.

5.2.2.3 Sewer - Selrer problems toLaled 471" (14%) and consLsted mainly of clogged or frozen
sewer llnes.

5.2.3 ELECTRICAL - Electrlcal problems totaled 1382 and accounted for 13.62 of all Routine
Malntenance problems. For each of the followlng electrlcal components, the given percentages
relate the problem to all Routine Maintenance electrlcal problems.

5.2.3.L Dlstributlon Panel Board - There were 584 problems (42.37") associated wlth distri-
butionpa@totherep1acementoffuses'fustatsandcircuitbreakers.

5.2.3.2 Receptacle Outlets - There were 289 (20.9"/") receptacle outlet problems (interior and
exterior) conslsting prlmarily of heat tape (218) and interior receptacle (47) malfunctlons.
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5.2.3.3 Power Pole/Lifeline - The 157 problems (LL.47") in this category were concerned with
the attachment or reattachment of the lifeline to the powerpole, all of which are exterior
to the mobile home.

5.2.3.4 Switches and Interior Lightlng Fixtures - There were 89 switch problems and 47
i-nterior f-ight flxture problems.

5.2.4 HEATING - Heating problems totaled 681 and accounted for 6.77. ot aL1- reported Routine
Maintenance problems. For each of the following heatlng components, the given percentage
relates the problem to all Routine Maj.ntenance heatlng problems.

5.2,4.1 Gas Supply Pipine - There were 440 gas supply piping problems representing 64.67" of.
all Routine Maintenance heatj-ng problems.

5.2.4.2 Installed Space Heaters - The lnstallatlon of 107 space heaters (15.77") vas an in-
dication of an inadequacy or failure of the factory equipped heatlng system and/or con-
struction details related to thermal performances (lnsulatlon, caulkl-ng, etc.).

5.2.4.3 0i1 Supply Piplng - The 89 oi1 supply plping problems accounted for 13.17" of aL]-
Routine Maintenanee heating probl-ems.

5.3 ANSI A119.1/ENF0RCEMENT PROCESS RELATED PROBLEMS - A sununa ry of problems related to
ANSI A119.l/Enforcement Process (6537) is presented in Table 7. The problern distribution
is as follows: Constructlon (3303 or 50.52 of ANSI A119.l/Enforcement Process problems),
Plumbing (2525 or 38.6"/"), Electrical (490 or 7.52), and Heatir,e (279 or 3.4%).

5.3.1 CONSTRUCTION - For each of the fo llowlng construction problems, the given percentage
relates the problem to all ANSI A119.l/Enforcement Process constructlon problems (3303).

5.3.1.1 Exterior Walls - 0f the exterlor wall problems (1107 or 33.5"/"), the maj oriEy
(715) were assoclated with raln leaks through the exterior covering and around doors and
windows. There were 216 problems involvlng the fastenlng of the exterior covering to the
wall framing and 160 problems related to excessive heat loss through exterior wa1ls.

5.3.1.2 Roof System - There were 771 (23.3%) roof. system problems reported with rain leaks
being the major problem area with 746 reported problems.

5.3.1.3 Partition Walls - A total of 563 (17%) interlor partition wall problems were reported
predomlnately related to fastening of interlor paneling to wall framing. These accounted for
550 of all interior partition wa11 problerns.

5.3.1.4 Transit Considerations - There were 318 (9.6i1) problems grouped under Transit Con-
siderations. The maJor portion of these was related to the metal longitudinal members and
outriggers (L27), the A-frame (53), and the running gear assembly (137) which includes tires,
brakes, sprlngs, etc,

5.3.1.5 Exterior Doors - Of. the 257 (7.8"1) exterior door problerns, 100 were concerned with
\reather resistance/water leaks, 6 with durabllity and air lnfiltratlon, and 151 were un-
def ine<i.

5. 3. 1.6 l^lindows - The 144 window problems (4.4i4) consisted mainly of poor weather re-
sistance rain leaks at the Juncture of the wlndow frame and the exterior wall.

5.3.1.7 Floor Systen - 0f the 139 floor system problems (4.27"), 82 were attributed to inade-
quacies of the weather resistant barrier (bottom board) underneath the floor system and 37
to unsatlsfactory durabillty of the fl-oor covering.

5.3.2 PLITMBING - For each of the following plumbing problems, the given percentages re-
late tEEliSl., to alL ANSI A119.1/Enforcement Process plumbing pioblems (2525).
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5.3.2,1 Flxtures - There are 1435 problerns (56.8"1) pertaining to plumblng fixtures. This
.orr"ist"d-i-F7Zb--to11et malfunctions, including 187 flushing devlce problems and 138 loose
floor connectlons; 184 shower sta1l problems related to lrater tighEness; and 610 to problems
broadly related to quality of fixtures. These latter problems were primarily concerned
with repair and/or replacement of fauceEs.

5.3.2.2 Joint and Connectlon Ti tness There were 944 (37.4%) reported r"rater pipe leaks
(supply and drain

5.3.2.3 Protective Requirements - There were LO7 trozerr piping arld 22 rodent resistance
problems accourting for 5.1% of. all ANSI A119.1/Enforcement Process plumblng problems.

5.3.3 ELECTRICAL - For each of the following electrical components, the glven percentages
relate the problem to all ANSI All-9.l/Enforcement Process electrlcal problems (490).

5.3.3.1 Wiring Methods - There vere 168 problems (34.3i1) related to wlrlng methods, mostly
dealing wlth branch clrcuit mal-functlons.

5,3.3.2 Lighting Fixtures and Receptacle Outlets - There were 117 lightlng fixture problerns
(23.97") and 84 receptacle outlet problems (17.L'/.) related to standards for equipment and in-
s tallatlon .

5.3.3.3 Grounding and Bonding - There were 51 grounding and bonding problems (LO.410 relared
mostly to electrification of the exterlor metal skin of the mobile home.

5.3.3.4 Outdoor Outl-ets and Flxtures - A total- of 39 outdoor outlet and flxture problems (8%)

were reported.

5.3.4 HEATING - For each of the following heatlng components, the given percentages relate
the problem to all ANSI A119.1/Enforcement Process heating problems (219).

5.3.4.1 Appllances - The 205 reported problems (93.6%) assoclated with appliances conslsted
of !02 problerns related to accessiblllty of hot water heaters, 76 problems wlth the vent and
combustion alr system, L8 problems with the clrculatlng air system, and 9 problems related
to locatlon of air inlets or outlets.

5.3.4.2 Liquid PetroLeum (LP) Gas Safety Devj-ce - There were 13 faulty LP gas safety devices
reported (5.9"/") .

5.4 MECHANICAI/ELECTRICAL APPLIANCE AND EQUIPMENT PROBLEMS - A SUMMATY Of PTObICMS iN this
category is presented ln Table 8. The 4767 problems are distrlbuted as follows: furnace
(2146 or 457"), hot water heater (L444 or 30.3%), range (792 or 16,5%), exhaust fan (180 or
3.87"), refrigerator (153 or 3.2%), smoke detector (37 or 0.81(), and electrlc baseboard heat-
ing unlts (13 or O.37.).

5.4.L FURNACE (HOT AIR, GAS, OIL)

5.4.1.1 Pl1ot/Electronlc Ignition - A total- of 455 pilot problems were reported wlth the
largest portion (384) involving rellghting of pilots

5.4.1.2 Controls - There were 336 problems related to furnace controls. These were distrl-
buted as f.llots: blower (177), burnlr (96), lnternal wlring (40), and (23) of undefined
location. The lim1t swltch was the major problem area of the blower while for the burner
the thermocouple, control va1ve, and electrode were most troublesome.

5.4.1.3 Fuel Gun - Of the 283 fuel gun problems 127 were related to the nozzleforLfice, 95
to gas leaks, and 12 to oil l-eaks.

5.4.1.4 Others - The other problem areas with the furnace included thermostats (240),
blower a"lE*UI! (62), gas ..grl-ator (35), furnace doors (31), burner assembly (27) and filters
(26) .
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5 .4.2 HOT I'ATER HEATER

5.4.2,1 Electric HoL Water Heaters - Tlne 746 problems in this category Lrere made up Pri-
marlly of problems with pressure relief valves (199), heat elements (141), controls (125),
and tank leaks (70).

5,4.2.2 Gas Hot Water Heaters - The 239 problems consisted of tank leaks (52), pilot
light (47), pressure re1lef valves (44), burner (41) and controls (32)

5.4.3. RANGE (GAS AND ELECTRIC) - The 792 range problems consisted of gas pilot light
problems (205), gas leaks (152), burner problems (109), controls (83), and hardware such
as doors, knobs, hinges (37).

5.4.4 EXHAUST FAN - There were 180 reported exhaust fan malfunctions.

5.4.5 REFRIGERATOR - The 153 problems consist of 120 general undefined problems, 16
door gasket problems, 11 control problems, and 6 problems related to the compressor/
refrigerant/fan systems.

5.4.6 SMOKE DETECTOR - There were 37 problems with smoke detectors.

5.4.1 ELECTRIC BASEBOARD HEATTNG - Eleven of the 13 problems reported for these units
were in the thermostat controls area

5.5. FURNITURE PROBLEMS - A total of 766 problems relating to mobile home furnj-ture were
recorded,representing 3.4% of the 22,248 problems reported for the 2881 units of the HUD

sample.

6.0 PRIVATELY-OI,INED MOBILE HOME

SA}IPLE PROBLEM DATA

6.1 INTRODUCTION Review of the performance problem data for the privately-ovmed mobile
home sample resulted in the evaluatlon and cataloging of 6206 problems for the 967 moblle
home units in Lhe sample. Use of the computer techniques dlscussed 1n Section 3.0 of this
report and in Reference [1] rendered the complete data sunmaries contained in Appendix B.
The basic problem data is rank ordered by number of problems within each of the problem
categories.

Table 9 summarj-zes the breakdovm of reported mobile home problems in the maJor problem
categories. It can be noted that the largest group of problems (4071 or 65.6% of al]-
problems) were judged to pertain to the ANSI Standard A119.l/Enforcement Process related
category. Routine Maintenance problems totaled L49O (24.0% of all problems), and Mechar-i-ca].l
Electrical Appliances and Equipment problems totaled 367 (5.97" of. all problerns). Addition-
ally, there were 278 Furniture problems represenLing 4.5% of all problems.

The remainder of this Section will discuss those areas which exhibited the highest frequency-
of-occurrence of reported problems within in each major problem category. For greater detail
in a particular problem area refer to Appendix B.

6.2 ANSI A119.I/ENFORCEMENT PROCESS RELATED PROBLEMS. A summa ry breakdown of reported
problems in thls major problem category is presented in Table 10. These problems are grouped
as follows: Construction (1805 or 44.3% of ANSI Al-19.1/Enforcement Process problems), Plumb-
ing (1150 or 28.2%), Heati-ng System (592 or L4.57.), and ElectrlcaL (524 or L2.97.). Dis-
cussion of the more significant problems in each ANSI category is presented in the followlng
paragraphs.

6.2.1 CONSTRUCTION. For the fol-lowin g constructlon components, the percentages relate the
problem to all ANSI 4119.l/Enforcement Process construction problems (1805)
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6.2.L.1 Roof Svstems - Problems with the roof systems occurred most frequently (511 orob-
lems or 28.3'l) and were concerned mostly wlth rain leaks (304). Fastening of roof struc-
tural systems vras the next highest roofing problem area (108).

6.2.1.2 Floor Systems - There were 371 reported floor problems (20.62) with the durability
or attachment of the floor covering most prevalent (138).

6.2.I.3 Partition Wal1s- A total of 335 partition wall problems (18.67") were reported, with
fastening of partition wall components, such as paneling to wa11 framing accounEing for 318.

6.2.I.4 Exterior Walls - There were 235 exterior walls probl-ems (13.02). As in the case
of partltion wall-s, most exterior wa11 problems (121-) were concentrated in the area of
fastening of structural components (mainly exterior covering Eo wall framlng). Rain l-eaks/
weather resistance of the exterior wal1 was reported as a problem in 70 cases.

6.2.1.5 Exterior Doors - Problems were reported for exterior doors ln 169 instances (9.4%),
with the rnaJor portlon (129) associated with \,rater leaks/weather resistance.

6.2.1.6 Wlndows - There were 145 window problems (82) recorded,with water leaks/weather
r."i"tarr"E-@ the most coflLmon complaint.

6.2.2 PLIJI'(BING. For the following plumblng components, the percentages relate the problern
to all etlSt eltg.l/Enforcement Process plumblng problems (1150).

6.2.2.1 Plumbing Fixtures - Problems were reported rnost frequently with pluroblng fixtures
(550 or 47.8%). About 692 of the plumbing fixture probl-erns were related to toilets (flush-
ing devise, floor connection) and shower stalls (water tightness),whlle another 267" were
concerned with the qual-ity of the fixtures.

6.2.2.2 Joints and Connectlons Tight - There were 201 reported cases (17.5%) of joints and
corrrreatlo@

6.2.2.3 Protective_-BgireryE- Improper plumblng protective methods (160 or L3.9%) cor.-
sisted,a@idepropersea1satexterioropeningsforrodentresistance
(159). 0n1y one case of pipe freezing was reported.

6.2.2.4 Drainage System - Of the 78 (6.814) reported drainage system problems, 57 were
concerned with improper horizontal grade of the piping

6.2.2.5 Traps and Cleanouts - The 59 problems in thls plumbing category consisted of 48
problems concernlng the removability or the grade of the trap arm, and 11 problems concerning
lmproper access to cleanouts.

6.2.2.6 Water Distribution System, Vents and Venting, Hangers and Supports- A11 together
these categorles had only 101 reported problems (8.82) concerning water heater safety devices
and relief val-ve drains, malfunctioning drainage vents, and inadequate plplng support.

6.2.3 HEATING SYSTEM. For the followlng heating components, the percentages relate the
p.oblern- t6-?11-NEfE19. UEnforcement Process heating problems (592) .

6.2.3.1 Appliances - Heating system problems occurred most frequently ln the appliance sub-
category (460 or 77.71!). There were 187 probl-ems noted in the clrculating air systems,while
another 182 probl-ems were observed ln the vent, ventilation and combustlon air systems.
Improper installation of appliances accounted for another 70 problems.

6.2.3.2 Piplng System - Problems in the gas piping system occurred ln 104 cases (17.6%) with
the most preval-ent problem being the improper sealing of exterior openlngs around pipes,
ducts, vents, etc., to resist entrance of rodents which occurred 55 Llmes. Improper piping
hangers and supports were noted ln 22 other cases.

6.2.4 ELECTRICAL. For the fo llowing electrical components, the percentages relate the
problem to all ANST A119.l/Enforcernent Process electrical problems (524).
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6.2.4.1 Wirins Methods - Wiring methods deficiencies (215 or 4I%) \^rere related to fastening
of boxes, fittings, and cabinets,followed closely by improper cable support and protection.

6.2.4.2 Lighting Fixtures - A total of 61 problems (11.62) related to lightlng fi.xtures were
detected with 90% of these problems concerned \,rith defective or sub-standard fixtures. About
\07" of the fixture problems were related to combustibl-e wall or ceiling finishes or recessed
lighting fixtures.

6.2.4.3 Branch Circuits Required - 0f the 55 problems (70.52) related to branch clrcuits, 45
were concerned with laundry facil-ity branch circuit requirements. The remainder of the branch
circuit deficiencies were related to fixed appli-ances on a clrcuit \rithout lighting fixtures,
range branch circuits or branch circuits for portable appl1-ances.

6.2.4.4 Electrical Marking - Improper electrical markings on the distribution panel, circuit
breakers, and supply cord entrance r^rere reported in 39 cases (7.47")

6.2.4.5 Disconnecting Means and Branch Circuit Protectlve Equipment - There were 33 problems
(6.3%) reported, hrith the majority concerned with lmproper overcurrent protection devices
and cj.rcuit breaker protection equipment.

6.2.4.6 Grounding and Bonding - Improper grounding and bonding occurred in 31 cases (5.9%),
with 13 involving grounding and bonding of interior circuits of the units. The rernainlng
problems \rere related to service grounding, non-current carrying metal bonding, insulated
neutralror the exact location of the bonding problem was unspecified.

6.2.4.7 Outdoor Outlets, Fixtures, Air-Cooling Equipment, etc- Improper type of outdoor
receptacles accounted for virtually all- of the 21 problems reported for this category (4.0i4).
fn most cases, the receptacles were not approved for outdoor use.

6.2.4.8 Receptacle Outlets Required - In 20 instances (3.8"/"), wal1 location of required re-
ceptacles did not compl-y with the ANSI A119.1 Standard.

6.2.4.9 Receptacle Outlet Install-ation - In 17 cases (3.27") receptacle outl-et installation
was not ln accordance with the ANSI A119.1 Standard.

6.2.4.L0 Other Electrical - The remaini.ng electrical problems amounted to only 6.07" of al-L
reported atlST/Srrforc."*rrt Process electrical problems.

6.3 ROUTINE MAINTENANCE PROBLEI'{S. The distribution of reported problems in the Routine
Maintenance category is presented in Appendix B and is summarized in Table 11. The largest
number of problems (1L27 or 75.6% of the 1490 Routine Maintenance Problems) were recorded
in the construction area. The number of problems in other areas is as follows; plumbing
(223 or 152), electrical (131 or 8.8%), and heating (7 or O.5Z). Highlights of the more
significant problems in each of the Routine Maintenance categories are discussed in the
following paragraphs.

6.3.1 CONSTRUCTION. For the fo llowing constructi.on components, the percentages relate the
probl-em to all Routine Nlaintenance construction problems (LL27).

6.3.1.1 Windows- There were 452 (40.I%) problems related to windows, Problems wi-th screens
(140), traraware (f33), and lmproper window fit (95) occurred most often.

7,2 Exterior Doors - Maintenance repairs to exterior doors were recorded in 286 cases
.4%) wltt. the bul-k concerned with improper fit, door hardware, and screen doors.

6.3.1.3 Partition Doors - Of the 250 problems (22.2i4) concerning partition doors, the maJor-
ity were associated with improper fit and hardware malfunctions.

6.3.1.4 Blocking - Irnproper blocking of the unit was observed in 74 cases (6.6%) with 1eve1-
ing by re-blocklng the usual service required. Racking of doors caused by uneven blocking
was reported in several cases.
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6.3.1.5 Hot Water Heater Compartment - Repairs to doors and insufficient thermal insula-
tion withln these compartments rnrere the source of the 30 problems (2.77!).

6.3,1.6 Floor (Heatlns Duct Vent)- Restrlctlons to air flow at Ehe heatlng duct floor vent
caused by lmproper rluct construc tlon or forelgn material ln the duct was noted 13 time.
(L.2i1).

6.3.1.7 Others - Remalning construction rel-ated Routlne Maintenance problems accounted for
less than 27" of. aLL problems ln this category.

6.3.2 PLIMBING. For the fol lowing plumbing components, the percentages relate the problem
to a1l- Routine Malntenance plumbing problems (223)

6.3.2.1 Fixtures - Routlne servlclng of plumblng flxtures accounted for 158 problems (75.37.).
The most frequently repaired flxture was the kltchen slnk, with bathtub showerheads, toilets
and lavatorles followlng ln that order.

6.3.2.2 Sewers. Washlng Machlnes, Dlshwasher, and Water Supply Plping - AbouE 102 of the
plumblng Routlne Maintenance problems were concerned wlth these areas and another 152 were
related to unspeclfled parts of the moblle home plumblng system.

6.3.3 ELECTRICAL. For the followlng electrlcal components, the percentages relate the prob-
1em to all Ro"tl"e Mal,ntenance electrLcal problems (131). Of these problems, 56 were ln
unspeclfled parts of the electrical system.

6.3.3.1 Dlstrlbutlon Panel Board - Only 31 maintenance problems (242) were reported for dis-
tribution panel boards with the majorlty related to rnalfunctloning clrcuit breakers.

6.3.3.2 Swltches - S1lghtly over L27" of all electrical Routlne Malntenance problems (16
proble*s)-EEEEd ln electrlcal swltches.

6.3.3.3 Receptacle Outlets - Another L2Z of all electrlcal Routlne Maintenance probleros
(15 problems) were related Eo receptacle outlets. About half of these receptacle outlet
problems were reported for outdoor installatlons.

3.4 Interlor Llghtlng Flxtures - 0n ly 97" of all electrlcal Routine Maintenance problems
) were attributed to interlor llghting flxtures.

6.3.4 HEATING SYSTEM. Only 7 heating system maintenance problems were reported (less than
t.O% ofllf-EiElGGaintenanie problems). The 3 tdentifled heatlng system malntenance
problems were in the area of the gas supply piplng,whlle 4 were concerned wlth undefined
parts of the heating system.

6.4 MXCHANICAL/ELECTRICAL APPLIANCE AND EqUI?T.,IEIT PROBLETIS. A total of 367 problems were
related to this caEegory and they represented 5.9% of aLL 6206 problems reported for the
privately-owned moblle home data sample. The distrlbutlon of problerns ln this category is
presented ln Appendix B and Is sumllarized in Table L2. Discussion of the problems reported
in each grouping under this category are presented in the followlng paragraphs.

6.4.L Range-Gas/Electrlc - The kitchen range contributed 112 problems, representL'ng 30.5%
of all report.ed Appllance-Equipment problems. Oven doors and hardware, burners, gas leaks,
pilot lights, and tlmer controls were the most troublesome areas.

6.4,2 Furnqce - Hof_Air. Gas or 011- Furnace related problems totaled 87 and represented
23.7%o1ems.A1most757"ofthefurnaceprob1emswhose1oca-
tion could be pinpointed were concerned with wall- thermostats, furnace doors, and lnternal
control sysEem wlrlng.

6.4.3 Exhaust Fan - Kitchen exhaust fans malfunctlons totaled 72 or L9.62 of all Appliance-

6.3
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6,4,4 Hot Water Heater - Problems with hot water heaters ntfirrbered 74.2% of all prob-
th electric (34)lems in this category. Almost all of the problems (36) were connect

rather than gas hot water heaters (2),

6.4.5 Refrigerator - There were 32 problems wlth refrigerators, representing B,7Z of aLJ-
appliance-equipment malf unctions .

6.4.6 Electric Baselgel!_lsglrng - Only one problem with an electric baseboard heating
.,.,itwa@pp1iance_equipmentma1functionsreportedinthedata
sample. There were only two mobile homes ln the sample with this type of heat.

6.5 FURNITURE PROBLM{S Unsatisfactory performance of furniture was noted in 278 cases,
which amounted to 4.5% of. all problems reported tn the prlvately-owned mobil-e home sample

7.O CONCLUDING REMARKS

Mobile home performance data have been presented in this report for two separate data bases.
The first was for 2881 HUD-or^rned units used as temporary housing following t]ne 1972 Hurricane
Agnes disaster at Wilkes-Barre, Pennsylvania and the second was for 967 privately-or"med unlts
whose owners had brought their mobile home problems to the attention of government or private
organizations who could assist in the resolution of these problerns.

The Problem Summation Printouts (See Appendices A and B) present the data in each major
category (ANSI A119.1/Enforcement Process, Routlne Malntenance, and Appliance and Equipment)
in order of "frequency-of-occurrence". Thls format allows the reader to quickly ascertain
those problem items in each data base which appeared most often. Appropriate reference to
the ANST A119.1 Standard paragraph numbers also are included.

It is important to keep in mind that the number of units in these two data bases is smal1
when compared to the total number of rnobile homes now occupied in the United States. Also,
Lhe emphasis in thls project, by design, has concentrated on problems with moblle homes
and does not reflect the many cases where mobile home occupants have been satisfied with
the performance of their unlts. This approach lnas used to fulfi1l the primary project
objectj-ves of pinpointing those areas in the standards, manufacturi.ng process, and enforce-
ment procedures which may be improved as a benefit to the mob11e home owner and to the
industry as wel1.

Although complete analysis of the mobile home performance problems contained in these two
data bases is planned for a future project report, some preliminary general observations
can be noted. Routlne Maintenance problems occurred most frequently in the HUD data base
while ANSI Standard A119.1/Enforcement Process category problems were most prevalent in the
privately-owned mobile home data base. This result was as expected since the HUD data base
was derived from maintenance and refurbishment records, while the privately-or"med mobile home
data base largely was obtained from files of regul-atory-related organizations whose maLn
concern was code violations and/or the adjudication of consumer complaints. Within the
ANSI Sfandard A119.1/Enforcement Process category in both data bases, ParL B - Constructi.on,
contained the largest number of reported problems, suggesting that this area should be care-
fu1ly examined for posslble modificatlons to irnprove the overall performance of mobile
homes as they are utilized by the occupant under field conditions.
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TABLE

STATE OF I'{ANUFACTURE AND NIn,IBER
OF I]NITS FOR THE HUD (I^]ILKES-BARRE)

MOBILE HOME SA]IIPLE

NIffBER OF I'NITSSTATE

Alabama
Alaska
Arkansas
Florida
Georgia
Idaho'
Illinois
Indlana
Kansas
Kentucky
LouLsiana
Maryland
Mlchigan
Minnesota
Mlssisslppl
Missouri
New York
North Carollna
Ohlo
Oklahoma
Pennsylvania
South Carolina
Tennessee
Texas
Virginia
trIisconsin
Unknown

20L
1

46
70

139
1

35
303

18
11
L4

1
77
32
46
I

2L
111

62
1

282
47
29

2
40

1
L289

Total 2881
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TABLE 2

Seals of Certifyinq Aeenices

HUD i'lilkes-Barre Sample (2881 units)

Agency Type of r\qency Number of Units
with Seals

a

Alabama
Florida
Georgia
Mississ ippi
Tennessee
Virginia

State
S tate
State
State
State
State

73
6

27
9

7

3

TOTAI STATE SEAI,S _ I25

Pittsburgh Testing Lab
Underwriters Lab
Nationwide Consumer Testing Lab

Third Party
Third Party
Third Party

1
36
19

TOTAL THIRD PARTY SEALS-- 56

mil'ra/rceU
HUD Speciflcat
Others (Mlsc. )

Trade Association
Federal
Manufacturers

.2/10n-'
992
443
t4

TOTAL OTHER SEALS - L449

TOTAL SEAI-S = 1

Units l,Iith No Seals Attached{/=

Units With No Seal InformationU =

n;l
484

789

l_/ Trade Associations - IIobile Home Manufacturers Association and Trailer Coach
Association

?_/ UW Purchase Contract required compliance with ANSI A119.1.
3/ Exceeds 1608 mobile tromes with seal data because some units have more than

one sea1.
4l AvaiLable data indicated that units had no attached seals.
_5_/ No information available to indicate if mobile homes had sea1s.
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TABLE 3 . State of manufacture versus number of units ln the privately-
owned noblle horne sample.

State of Manufacture No. of Units

Alabama
Alaska
Arlzona
Arkansas
Callfornla
CoLorado
Florida
Georgla
Idaho
Indlana
Kansas
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Mlsslssippl
MlssourL
North Carollna
Okl-ahoma
Oregon
Pennsylvanla
South Dakota
Tennessee
Texas
Vlrginia
Washlngton
I,Iisconsin
Wyomlng
Unknown

34
1
1
2

160
4

92
76
30

1
1_

1
9
1
1
4

13
4
7

6
6I_

2
2
1

148
5

58
3
1

238

(Total Unlts In Sauple) (e67)
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TADLE_4-

Seals of Certifying Agencies

Private l"lobile Ilome Sample (967 units)

Agency Type of Agency Number of Units

Alabama
Arkansas
California
Colorado
Delaware
Florida
Georgia
Minnesota
Texas
Virginia
Washington

S tate
State
State
S tate
State
State
S tate
St ate
State
Statc-
State

223
1

161
4

1
76
43

8
L24

18
51

TOTAL STATE SEAIS = 710

MIMA/TcAV SEALS= 203

TOTAL SEALS N_g
Units With No Seal Information = 256

-!/ Trade associations (Mobile Home lvlanufacturers Association and Trailer Coach
Association)

2/ Number of seals exceed the 711 moblle homes with seal data since some units
have both state and MHMA/TCA Seals.
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TABLE 5

SUMMARY OF REPORTED MOBILE HOME PROBLEMS - WILKES-BARRE DATA (2881 I]NITS)

(,(,

Mobile Home Units
Reporting Problems

in CateSory

Number of
Unit s

Percent of
all Units
.i- c^--1^

CATEGORY OF PROBLEM
H
o
o
Fl

E
o

Fl
-oo
t{
Oi

Number of
Reported
Problems

Percent of
Total Report'ed
Problems

Average Number of
Problems per

Unit ln Sample

(7.ir)(rorAl) 1 (22248) (100.0)

Routine Maintenance 2 10178 45.7 2235 79.3 3. 53

2.2729.4 L939 67.3ANSI Standard A119 .L-L97 4/
Epforcement Process

2 6537

Mechanical /Elec trical
Appliances & Equipment

'2 47 67 21.4 1790 62.t 1. 65

Furniture 2 766 3.4 527 18. 3 .27

NOTE: See Appendix A for additlonal detail.



TABLE 6

ROUTINE MAINTENANCE RELATED MOBILE HOME PROBLEMS - WILKES-BARRE DATA (2881 I]NITS)

ROUTINE MAINTENANCE

CATEGORY
LEVEL

ROUIINE MAINTENANCE
RELATED PROBLEMS

MOBILE HOME I]NITS WITII
PROBLE[,IS

AVERAGE NIJ},IBER OF

PROBLEMS PER UNIT
IN SAMPLE

Number Z of Total Number % of Total

(TOTAI) 2 ( i01 78) ( 1002) ( 3. s3)

Part B - Construction 3 5r75 50. 8 L7 69 6t.4

Part C - Plumbing 3 2940 28.9 L443 50. 1 t.02

Part E - Electrical 3 L382 13. 6 893 31.0 48

Part D - Ileating 3 681 6.7 515 L7.9 .24

t.t9

u)
5

NOTE: See Appendix A for addltional detail.



TABLE 7

ANSr STANDARD All9.l/ENFORCEMENT PROCESS RELATED PROBLEUS - HUD WTLKES-BARRE DATA (228t UNrrS)

ANSI STANDARD A119.1
1974 PART LEVEL

ANSI STANDARD A119.1/
ENFORCEMENT PROCESS

RELATED PROBLEMS
MOBILE HOME I]NITS WITH

PROBLEMS
AVERAGE NIJMBER OF

PROBLEMS PER I]NIT
IN THE SAMPLE

Number % of Total Number % of Total

(rorAl) 2 (6s37) (LOO%) (2.27)

Part B - Constructlon 3 3303 50. 5 1358 47.t L.L4

Part C - Plurubing 3 2525 38.6 L257 43.6 .88

Part E - Electrical 3 490 7.5 391 13. 6 .17

Part D - Heatlng 3 2L9 3.4 20L 7.O .08(,
(Jl

NOTE: See Appendix A for additlonal detail.



TABLE 8

MECHANI CAL / ELECTRI CAL A?PLIANCES E UIPMENT RELATED MOBILE HOME PROBLEMS

IIUD I.'ILI(ES-BARRE DATA (2881 I]NITS)

(,
o\

ME CHANI CAL / SLN CTNT CEL
APPLIANCE - EQUIPMENT

CO}IPONENT

LEVEL
ME CHANI CAI. / sLu ctnr cAL
APPLIANCE - EqUIPMENT

R.ELATED PRoBLEMS
MOBILE HOME IINITS WITH

PROBLEMS
AVERAGE I{IN{BER OF

PROBLEJ-IS PER UNIT
IN THE SA}IPLENumber Z of Total Number % of Total

TOTAL 2 (47 67) ( looz) (1.6s)

Furnace, Hot AirrGas/Oil 3 2146 4s.0 1133 39.3 75

llot Water Heaters 3 L444 30.3 939 32.6 50

Range-Gas /Electric 3 792 16. 6 544 18.9 .28

Exhaust Fan 3 180 3.8 168 5.8 .06

Refrigerator 3 153 3.2 133 4.6 .05

Smoke Detector 3 37 8 35 t.2 .01

Electric Baseboard
Heating Units 3 13 3 L2 4 .00i+

Undefined 2

NOTE: See Appendix A for additional detail.



(,{

TABLE 9

SI]MMARY OF REPORTED MOBILE HOME PROBLEMS - PRIVATELY OWNED MOBILE HOME SAI-TPLE (967)

N0TE: See Appendix B for addltional detall.

CATEGORY OF PROBLEI LEVEL
RELATED PROBLE,IS MOBILE HOME IINITS WIIH

PROBLEMS

AVERAGE NI]MBER OF

PROBLEMS PER iINIT
IN SAMPLENumber Z of Total Number % of TotaL

(rorAl) 1 (6206) (100 . o) (6.42)

AIiISI Standard A119.U
Enforcement Process
Related 2 407L 6s.6 891 92.L 4.20

Routine Maintenance 2 L490 24.0 688 7L.L L.54

Mechanical / Elec trical
Appliances and
Equipment 2 367 5.9 27L 28.0 0.38

Furniture 2 278 4.5 239 24.7 0. 30



TASLE 10

ANSI STANDARD A119. I/ENFORCE}GNT PROCESS RELATED PROBLEMS _ PRIVATELY-OWNED MOBILE HOME SA},IPLE 957 Units)

ANSI Standard A119.1/
Enforcement Process Part LEVEL

RELATED PROBLEUS MOBILE HOME I]NITS WITH
PROBLEMS

AVERAGE NT]MBER OF

PROBLEMS PER IINIT
IN SAMPLENumber 7" of Total Number 7" of Total

(rorAl) 2 (40 71) (100.0) (4.20)

Part B - Construction 3 1805 44.3 708 73.2 1.86

Part C - Plumbing 3 1150 28.2 580 60 .0 1. 19

PartD-HeatingSystem 3 592 14.5 315 32.7 0. 61

Part E - Electrical 3 524 L2.9 326 33.7 .54
(,
o

NOTE: See Appendix B for additional detall.



TABLE 11

ROUTINE MAINTENANCE RELATED MOBILE HOME PROBLEMS - PRIVATELY-OWNED MOBILE HOME SAMPLE (967)

ROUTINE I,IAINTENANCE
CATEGORY

LEVEL
ROUTINE MAINTENANCE

RELATED PROBLE}TS

MOBILE HOME I]NITS WITH
PROBLM{S

Number Z of Total Number % of Total

Part B - Construction 3 LLz7 75.6 579 59.9 1. 16

Part C - Pluurbing 3 223 15.0 185 L9.2 0.23

Part E - Electrical 3 131 8.8 Ll-2 11.6 0. 14

Part D - Heating 3 7 0.5 7 o.7 0.01

Undefined 2 0.1

TOTAI 2 L490 100.0 1. s4

AVERAGE NI]MBER OF

PROBLBIS PER Ui{IT
IN SA}TPLE

(,
\o

N0TE: ggg Appendi-x B for additional detail.



TABLE 12

MECHANICAL/ELECTRICAI APPLIANCES - EQUIPMENT REI.ATED MOBILE HO},IE PROBLMIS

PRIVATELY-OWNED I'IOBILE HOME SAMPLE (967)

MECHAN ICAL / NT,NCtNT CAI
APPLIANCE-EQUIPMENT

COMPONENTS

LEVEL
RELATED PROBLEI'{S MOBILE HOME I]NITS WITH

PROBLM{S
AVERAGE NIN,BER OF

PROBLEMS PER I]NIT
IN SAMPLENumber 7" of Tot-a]- Nuriber 7" of TotaL

Range - Gas/Electric 3 LLz 30.5 97 10.0 o.t2

Furnace, Hot Air, Gas/
oi1

3 87 23.7 77 8.0 0.09

Exhaust. Fan 3 72 L9.6 7L 7.3 0.08

Hot Water Heater 3 52 ].4.2 50 5.2 0.05

Refrigerator 3 32 8.7 28 2.9 0.03

Electric Baseboard
Heat

3 1 0.3 1 0.1

Smoke Detector 3 0 0.0 0.0

Undefined 11 3.0 0.01

TOTAL
2 367 100.0 0. 38

s
O

NOTE: See Appendix B for additional detail.



APPENDU( A

Rank Ordered Problem Surnmatton Printouts For:
(2881 HUD Dloblle Homes)
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FIRST LEVEI SUi.IHAIION:
TOTAL NUI.IBER OF PROELEI{S

NU.
22248

SECONO AND THIRO LEVEL SUI{I,IATIONS:

NANS ROUTI NE I{AI NTENANCE

NO.

( ol lol78

t2ND ll sT

+5.7

HOfTES tHOlrES LEVEL

2285 79.'

l9 39 67.3

z

NCLlN
NPLIl
N ELC
N HTG

COr.is TRUCT ION
PLUilB ING
EL ECIR ICAL
HEATING

ANSI STANDARD AI19.I

I l ll
I 344'( 2001
I 45'

50.8
28.9
13.6
6.7

2r.,
t 3.2
6.2
3. t

l7 69
144t
89'
5r5

6l .4
50. t
31.0
17.9

5175
2940
1382
68t

( ol 6537

3
,,
,

2At\S I 29.4

c. (iN s
PLUM
ELEC
HEAT

PART B
PART C
PART E

PARI D

o,
0t
o)
ot

3303
2525

490
219

50.5
38.6
7.5
!.4

l4 .8
ll.3
2t2
1.0

CONSIRUCTION
PLtJI.IB ING
ETECTRICAL
HEAITNG SYSTEM

MECHAt.II CAL/ELECTRICAL APPLIANCES -EOUIPITENT

(

(
(

I

2L.4

l3 58
L25t
f9l
20t

1790

rr7. I
4r.6
I J.6

7.O

62. I

,
,
,
,

APEO I 21 4167 2

5
N) AFHA

A HH!I
ARGE
AEEX
AC PF
AS DE
AF EB

FUi{t{ACEoHOT AIR.GAS 0R OIL
HOt bIATER HEATERS
RANGE - GAS/ELECTRTC
EXHAUST FAN
REFF, IGERATOR
SHTKE OECTOR,
ELECTRIC sASEEOARD HEATTNG UNIIS

FURN I TURE

( 6371
( 4591
1 202t

45. 0
30. 3
16.6

2146
1444

192
180
L57
37
l3

It33
939
544
168
133
)5
L2

I r20t

3
3
3
I
7
,
,

9.6
6.5
3.6

.8

.7

.2

.t

3.8
3.2
.8
.3

3.4 521

19.,
12.6
18.9
5.8
4.6
L.2
.1

18.,

t2t

FURN 766 2

TOTAL NUHEER, OF IiOBILE HOHES R,EVIEI.JED = 288 I



FOURTH LEVEL SUI{I{AI ION: No. l3RD l2N0 ll sT HOME S IHOIIES LEV EL

r r{ll{s iouIINE XAI|{IENANCE I O} lOl?A 4t.? Z2A5 79.! 2 .
...r....r.....aa aaata araaa'ril r aa, *a ara *itaaaa* a r'ia aa a a aaaa,a aala ata r a 4...*a.t

NCON CONSTRUCT TON I t lt 5175 50.8 2!.1 I 769 61,.+ 3

ricx0
NCrd t)
NCE S

NCPO
NCSn
NCBL
IrCHH
NCFL
NCHG
NCTD

NPLH

EXTER IOR OOORS
HI NDOI{S
EXTER IOR STATRS
PARTI TIONS OOORS
SK IRI ING
ELOCKING
HOI HATER HEATER COIIPARTHENT
FLOOR
SI TE GRADING
TIE DOIIN SIRAPS LOOSEI ETC

PL UH8 I NG

2L 6l
102 9
489
47t
370
289
t70
L25
40
tt

+o.5
ztt.O
13. t
12. 6
9.7
8.3
5.4
,.7
l.(
.,

1451
l38t

( 2l7t

tt .9
19.9
9.4
9.1

2L.'
10. t
{.8
tt.6
,.6
2.8
1.7
L.2
.4
.l

I 166
692
385
161
280
219
157
l06

40
t3

9.1 4
4
4
4
4
4
4
I
4
1

,

6
2
t
7
,
I
6
2
I

1
2
2
t
tL42l

5'
8l

7.L
5.6
1.3
2.4

.8

.3

I 3441 2940 28.e Lr.2 l4.r I 50. t

NPHS
NPFX
NPET
NPPR
NPMX
NPDh
NPEX

UATER SUPPLY PIPING
F I XTUERS
SE I.lE R

PRESSURE REGULATOR
IIA SH I NG HACH I NG

DISH HASHER
EXTER I0R DAR I'*-FURNACETI{AT ER HEATER

ELECTRICAL

11.9 2
959
4tt
2l

9
2
0

839
649
340
2t

9
2
o

2e. I
22.5
ll.8

a?
.3
.l
.0

I 4261( lll

9t
2l

{0.5
12.6
14.0

.8

.3

.t

.o

I [.7
9.4
{.0

.2

.t

.0

.o

5
4
I

.4

.3

.8

.t

.o

.o

.0

4
4
4
I
4
I
4

t

rq)

N ELC I 2001 l7E2 13.6 6.2 893 31.0

N EDP
NE RC

NEPP
NE SH
NE IF
NEEF
NE SR
NEGR
rrEBC

584
289
l5?
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9
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o
0
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I1.4
6.1
,.4
.l
.5
.0
.0

O I ST R I 8UT ION PANEL BOARO
RE CE PT I CAL 0UTTETS
POH€R POTE/LIFELTNE
SI{ ITCHES
INTERTOR LIGHTING FIXTURES
EXTERIOR LIGHT FIXTURE
SERVICE
EXIERNAL GROUNDING
BRANCH C IFCU IT MALFUNCT ION

HEAI TNG

a ltet
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47t
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.0

6.? 3. t

2
I

I
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I
5
t
I
o
0
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t4l
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7
o
0
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4
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FOURIH LEVEL S(,lHHATION: NO. ZIPD t2ND llSr HOMES IHOMFS L €VEL

L217 4r.6

I N Ttl
TRAN
DEXT
IJN Dt{
FI.CR
OINT
FhEO
TIDN
SREO

86/b7
8-APP.
86ta? l88
B6tB7lA8
b6tg7
88.3.2 tt
ts9. I
B6.5. I
88.4

PART C PLUHB ING

FARII TI UN HATLS
TRANSI T CONSIDERATIONS
DCORS EX I ER I OR

HI NDOWS
FTOOR SY STEtlS
OO{JR INTERIOR
FIrrE HARNING E0UIPtIENT
TIEDUhNS
SPEC IAL REQU IRE}tENTS

0t
ll

15 r)
53t

2t
0l
0t
ol
0l

56J
3t8
257
L44
I39

4
0
0
0

17.0
9.6
7.8
4.4
4.2

2.5
1.4
L.2
.6
.6
.0
.0
.o
.0

45t
2Le
240

I
4
3
2
2

15.7
7.6
8.3
4.5
4.5
.t
.0
.0
.0

t3l
t29

4
0
0
0

o
9
9
2
I
I
0
o
o

4
4
I
4
4
4
4
4
4

1

.l

.0

.0

.o

P L UI.t ( ol 2125 38.6 Lt.3

PFIA
JCT I
PREO
DSYS
HDTN
V ANV
PFAP
TANC
PHAS
AIDF

I 0l
I 9441
I 0t(0,
( 0,
t2t( 2t(0t
( 0l

L435
944
t29

5
I
1
2
2
2
0

22.O
L4.4
2.O
.t
.0
.o
.o
.0
.0
.0

6.5
4.2

.6

.o

.o

.o

.0

.0

.0

.0

898
67t
tl6

4
t
2
I
2
2
0

tL.2
2r.t
(.0
.l
"l.t
.0
.t
.t
.o

c9
c7.t
c5.2
ct2
cr I
cl3
c5 .1 .4
c8
clo
c5.1.5

PART E ELECTRICAL

PLUMBING FIXIURES
JOINIS + CT]NNECITONS/IIGHT TGASI I{ATER
PROTECTI VF REOUIREHENT
DRAINAGE SYSTEil
HATER DI STFI BUTION SYSTET'I
VEI,ITS AND VENTING
PROHIBIIED FI IT INGS AND PRACIICES
IRAPS ANO CLEANOUIS
HAi\,IGERS ANU SUPPORTS
ALIGN OF FITIINGS/OIRECTION OF FLOI'

56.8
,l .4
5.1
.2

4
4
4
4
4
4
4
4
aa

4

1

.t

.t

.l
.l
.l
.0

ELEC ( ol 490 7.5 2.2 391 ll.6

s5 E HtJF
E XUR
T FRO
E GDB
EBFA
E SHL
CRXY
ERFC
E t]CR
EDIS
E POt{

EUND
E FPL
ECON
F POL
ETFR
E HKE

Ell
820
El9
E23
E22
ElA
E5.0
E6
F7
F9
Elo
Et2
El3
E14
El6
El7
E25

HIRING T,lETHODS
LIGHTING FIXTURES
RECEPTACLE OUTLETS
GRiIIJXDl.\G AIJD BONDING
CUTDI)I]R OUTLETST FIXTURES, AIR-COOLING
HALL S}II TCHES
I.!AT ERIALS AI\D EOUIPMENT
RECTPTACLE OUTLETS REOUIRED
ERANCH C IRCUITS REOUIRED
DISCONNFCT ING HEANS AND ERANCH CIRCUIT
POI,JER SUPPT Y

Uti{)ER CHASS l5 l{IR ING
5t'lI TCHE S AITIJ RECEPTACLE PLATES
CONUtJCTO'rS IN OUTLET BOXES
POI,.Ai{IZATION
CONNECTION IO TERI{INALS ANO SPLICES.
ELECIRICAL MARKITiG
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84
6t
l{
I
o
o

186
t36
,7
ll

0
l8
lo
4
I
6
2
0

145
L42

43.8
31.8
1.1
.5
.o
.o

73. I
19.9
5.9
.o

46.
1r.
9.

79
54
lrr
I
0
0

t76
t33

36
tl

o
l8
lo

4
I
6
2
0

lt0
t07

20.8
l5. t
t.,

l.t
5.'

t5.3
ll.1
2.'
.2
.o
.0

33.8
24.7
6.1
2.

3.
t.
l.
t.

16.
11.
,.
l.

l.

ls:
t3.

3.
l.

8.
5.
l.

I
I
1
I
I
I
6
I
1
I
I
6
T
7
6
I
I
I
5
6
6
6
6
5
5
6
6
6
4
5
5
5
5
5
5
5
+
5,
5
5
5
la

5
5
6
f
1

I
I
1
6
5
6
6
6

2
6
4
t
0
0
2
I
7
I
0
9
o
q
8
6
2
0
4
I
,
0
0
o
I
t
0
0
I
0
o
o
0
o
0
o
2
t
t
0
o
0
3
I
I
I
I
o
0
0
0
0
6
2
0
0

2
0
0
0
7
2
I
tt
5
5

0

3
o
0
o
I
I
o
0

t7r
0
o
0
o
0
0
o

2
L

0
0
2
I
2
0
0
6
9
?
I
5
2
o
6
,
3
o
o
o
I
I
o
0
5
0

t2t

t4l

t0)

tol

t0t

z. 0
o
It
I
I
5
I
4
0
4
8
,
0
0
0
2
2
o
0

0
0
o
0
0
o
o

55.6
22-2

75.0
25.O

.o

+.
2.
l.
2.O
t.5
.5
.0

l.
t.

26.
25.

12.
12.

tt.
1t.

,
0
0
o
I
I
0
0

201
0
0
o
o
0
0
o

9
I
0
0
0

97.
2.

t 7.

o\\o
lo0.o

.o

.0

33. r
.0
.0

t4l
146

I
0
0
o

7l
55

8
I
1
0
0
0
0
0
6
z
0
0

15.
t5.

I 20u t7.

t3.
t3.

I 0t

( 5t

99.4

.o
o
o
o
o
o
9
8
I
o
o
o
I
o
7
7
6
o
0
0
0
o
5
2
0

-6
.0
.o
.o

6.
5.

a

I

7.
5.

t
a

GRADE OF HCRIZONTAL DRAINAGE PIPING
IIATERIAI-S (

FITTIITGS (

SOCKET FITT INGS FOR PLAST IC PIPE
FITIINGS FOR SCREW PIPE tI.IATERIALS
FI ITIIIGS FOiT COPPER IUCING HATERIATS
JOTNING COPPER TUBING IO THREADEO PtPE
DETFCT IVE FITT ING

P IPE
ORAIN OUTLETS I

LOCATION OF DRAIN
CLEARANCE FRCI{ DRAIN OUTLET
HOSE COUPLERS AND CAPS (

ol
tt

ct 2.1 .
c 12. l.
ct2.r.
ct2.l.

2.1
2.L
2.2
2.+

4l
cl2-I.l
ct 2.2
cI2.2.l
c L 2.2.2
cL2.Z.t ot .0



FOUR IH THROUGH F IGHTH LEVEL SUI.I{ATI JNS: NO. tTTH T6TH 15TH T4TH T3RD HOHES UHOHES LEVEL

DNUT]I.
oou r 32.
DOUI33.
DOLIT 4.
DSYiV
D S,{V2.
D ShV t.
DSvrVl.
D FCN
DFCNI.
oPs z
DFSZI.
DPSZ TI.
oPszl2..
DPSZ ll.
DSEF
DSdF l.
DS3F2.
TJSBF l.
T dl;c
TPAP
IRAP9.
r F AP94.
TRAI'9I.
T R AP93.
TFAPC2.
TRAP3.
IRAN4.
TRAi'5.
IRNP 7.
TR AP 2.
IFAPI.
IRAP 6.
TRAP8.
CLOI
At IC
LtrCF
LC.CFI.
LOCF 2.
LOCF ].
CHAT
C.OES
I{IITN
HilSD
tt t,P v
H Fi'rv 3.
HnPV }I.
l{r1R v 14.
l.,,Fqvl2.
WHRV]].
i'iHp.v 15.
i.,l t-ipv I .
l{ tlR v 2.
H HTR

|iHTR T.
IiSPI

cB .1. .9.4
c 8. 1.9. I
c8.1.9.3
cal .l.9.2
c3.l.l
c8.1.4
c8.1.5
c8.1.7
c8.1.2
c8.t.l
c8.1.6
c8.l .8
c8.2
ca.2 -2
c 8.2. I
c8-2.I.1
c8.2. t.2
c8.2.t.3
c8 .2 -'
ca.2.4
clr
cl1.3
crl.3.l
c l 1.3. 1.3

ct 2.2.r.1
c L 2.2.3.2
c12.2.3-3
ct2-2.4
cI2.5
cr 2.5.2
cL 2.5.3
ct2.5.t
ct 2.,
cl2.3.t
ct2.4
cL 2.4 .
ct 2.4.
ct2.4.
ct2.4.
c12.6
c12.6.
c.l2-6-
c12.6.
c8
c8 .l
c 6.1 .9

2
I
I

.0

.0

.0

.o

.0

.0

.o

.0

I
t.. I
t.2
l.f

OUICK DISCONNECT TYPE
SIZE COMPARED TO PIPING, WATER-TIGHT C
MtNrHuH DIAr'{ETER - 0RAIN CO\NECTION

PREASSFHBLY OF DRAIN LINES
I{ET-VENTED DTAINAGE SYSTEI{ (

SIZT - PIPING ANO NU/IBER OF FIXTURES
LENGTH OF TRAP ARH TTABLE C-3I
HCRIZONTAL PTPING

FIXTUI'E CI)NNECIION I
TOTLET CONNECTION

SIZE OF DRAINAGE P IPE (

F IXTURE LOAD I
HIN PIPE DIA - L.II2' I I TO 3 FIX
HIN PIPE DIA - 2II 4 OR HORE FIX
3I I H IN DIA PI PE FUR TOITETS

OFFSETS AND ERAI{CH FITTINGS I
CHANGES lN DI'TtCTION - FITTING TYPES
HOR I TONIAL TO VERT ICAL
HCR I Z(lttIAL IO H(lR I Zi.INTAL

TRAPS AND CLEANdUTS
TRAPS

I NSTALLATION
RFMI]VABIL tIY OF TRAPS
GR ADE O'- TRAP ARI{
CONCEALEO P TRAPS
TPAP ARI.T UFFSET

PR(IHIBITEO IP.APS
}lATERI AI-S AND OESIGNS
TRAP SEAL
LCCATIIJN
DUAL I- IXTUP.ES
IFAPS REOUIPED
SI ZE
t.TNGTH OF TAILPIECE

CLEANCUI OPENI NGS
ACCESS TO CLEANOUTS
LOCATI ON OF CLEANOUT FTTTINGS

I{HEN INSIALLED
l',/HElrE INSIALLED
USE OF CLEANING TOI)L

HAI TR I AL

DESIGN
LiATFR N I S IIl I BUI ION SYSTEI.,I .

HATER HhATFP sAFETY t)EV ICES
RELIIF VAI,VES

RE L I EF VALVE DRAI N

IIIPRT)PER LOCATION
UNDEiJSIZE PIPE
TIlT{EAt)ED END
IER!I Ii,IATES IN FLOOR
TERMI I'{ATES AEOVE FLOOR

o)

0)

0
o
0
0
2
I
I
0
o
0
0
0
0
o
0
o
0
0
0

59

36
l5
lrr
I
0
2
2

e
2
t
o
o
0

It
It

0
o
0
0
0
0

38
ll
lq
s
I
2

I
I
q
q
q

I
l
t

.0

.0

.0

0
o
0
o
2
t
I
0
o
0
o
o
0
0
0
o
0
0
0

51
43
35
trr
lrr

I
0
e
e
?
?
I
o
0
o

tl
It

50.0
50.0

.0

0

.0

.0

.0

.0

.6

.!

.)

.0

.o

.o

.o

.o

.0

.0
r0
.o
.0
.o
.0

4
0
4
I
1
0
+
lt
+
q

I
0
0
0
6
6
o
0
0
0
0
0

1.
3.
3.
3.
l.

28.9
26.1
2l.l
1.Xq.1
2.6
?tb

.p

.0

.0
2-6
?tb

2l rl

.o

.o
.0
.o
.2
.I
.t
.0

I
7
7
6
5
6
6
6
5
6
5
6
I
I
I
5
6
6
6
lt
5

6
I
I
I
1
6
b
b
6
6
6
6
6
5
6
6
I
I
I
6
6
t
E

6
I
e
c
e

s
s
1

I
h
1
t

.0

.o
.0
.0
.2
.l
.l
.0
.0
.o
.o
.0
,0
.0
o0
.0
.0
r0
r0

5.5
1.4
3.6
1.4
l.rr
.l
t0
oZ
,?
,2
.2
.l
.0
.0
.0

I.l
t. I
.o
,0
.0
.0
t0
.0

lt8
l' I
[rQ
.8
_. 1
.2
:lrl
!0
rg
r0
rl
rl
r0

o
o
0
0
0
0

31
tl
l0

0
1
?
I
t
0
0
0
t
t
g

.o

.o

.0

.o

.0

.0
.0
.0
.0
.0

5.1
4,2
3.1
1.1
L.2.t
r0
q2
,2
.2
,2
.t
.0
.0
.0

1.0
l.o
.o
,0
.0
.0
.0
,o

1:1
IrQ
.9
!I
?J
.2
.t
?l
r0
:q
:Q
?l
rl
?7

.o

0t
ol

.o

.o

.0

I
2
3

ol

0l

0l

18.
18.

0
0
0

+L .l
3E.9
e.8

"Q

81.
61.
25.
21 .
l.

0t
3l
6l

48

!o

?5.0
3t.3
29.2
2.t
.0

4.2
1.2
4.2
4.2
z.L
.0
.0
.0

e.l
e.l
.c
rq
.q

9rl
9cl

80.0
10. q
20. 0
10. q

lo.0
.q
.q
.o

I 0t
100.0

.o
.0 .0
.0 .o
.0 .0

.0

.0

90.9
12.1
2l .1
l8. z

il
0l
?l
ll 7f.,

25.O
12:5
l?ri

!0
TEHPERATURE AND PRESSURE RELIEF VALVES
PRESSURE AND TEHPERATURE LIMITS OF VAI-

ITATER TiEATERS I
TAPPING FOR PRES/IEHP RETIEF VAIYE

l{AT FR SUPPI.Y I

cl r.3.l.t
c.tl.3.I.2
cr l-?-z
cl r.3.2.1
El lrl )l

[00r0



FC'.JRTH IHROUG}I EIGHTH LEVEL SUII.IATIONS:

SUPPLY PIPING SIZE
HOT dAIT-R SUPPLY

t{ATtrt oUTLETS ANo SUppLy C0NNECTI0NS I
dATER COT,JNECTION PIPE SIZE, LOCATION
PFOHIBITED COI.NECTIONS I

INSTALI.AT IOIi SHALL PREVENT BACKFLOI{
NO CONNICTION TO DRAINAGE OR VENT

RIH OUTLETS.- SPACII,IG ABOVE FLOOD LEVEL
aPPLlaNCE C0NNECTI0NS/PROTECT rJY AtR GAP
FLUSHOMETER VALVES/H^NUAL FLUSH VALVE
FL USH IANK

INSTALLAT ION OF P IPING I
HORKI{ANSHI P

PLASI IC PIPE ANO FI TT INGS
SCREiT P I PE
SCOLDER FITTINGS TJOINIS IN COPPER TUBE
FLARED FITTINGS - USE OF FLARI'{G TOO!
r{aTFRtaLs I

CDRROSII)N OF PIPE
PI PING MATERIAL I IRON, STEEL, Cq {

PLASTIC PIPING
coFRos t0N 0F Dtss n{ILAR HETALS

FITTI}iGS TCHANGES IN DIRECTTON SII I
FITTINGS FOR SCREH PIPING
FITI INGS FOR COPPER IUEING

PROHI I}I tEI,) MATER IAL
SIZE I]F HATER SUPPLY PIPING (

IlINIMIJH SIZE t TAELE C-3I
SIZIT\G PROCEDURE I

S I ZF UF iJR ANCH I R EFER TO TAELE C-3
liAIFR HSATER ANO FooD HASTE DISPOSAL

L INE VALVES ICROSS SECT IONAL AREA I
VE NI S..AIO- YqNI I NG I

GENEFTL - SIPHOIIAGE AND EACK PRESSURE
VEI.JT IERMINAL I

Rt,OF E XTENSION
FLASHING
VTNI C APS

SIZE OF VENT PIPING (
MAII'I VENI- MIT{IMIJI4 DIAHEIER OF PIPING
INDIVIT)IJ^L VENTS
OI S TAI,ICT OF F I XTURE IRAP FRO',t VENT
C OH;.II)N V EN T

I NTFR SEC T I NG VENTS
GRADE AI.:I) CONNEC T ION S (

HORIZONIAL VENTS
GRADE
I{AIERTALS (

FIIIINGS I
FITTINGS FOR PLASTIC PIPE
FI TTINGS FOR SCREH PI PE
FITTTNGS FOR COPPER TUBING

AOAPTERS (COPPER TUBING TO THREADEO PIPE
LISIED RECTANGULAR IUBIN6 CAN EE USED
PIPE

HANGERS AND SUPPORTS I

NO. TTTH T6TH 15TH

50.0
.o

7r.o

.0

.0

14IH T]RD rt)t{Es thot{E s tEvEL

ESPL I.
hsPL 2.
h0sc
hosc l.
H0sc.2.
HNSC2I.
r{osc22.
Hnsc 3.
H 0S C/r.
tiosc5.
HOSC 6.
PINS
PINSI.
PtNS5.
PINS2.
PINST.
P TNS4.
H DI!L
w0trL2.
P14AT

PI(AT I.
HDyl, l.
F tll r
FHAT T.
FHAT2.
XHAT

J PShs
PSI{S I.
P Sr{s 2.
PSkS 21, .
P SHS 22.
LVAL
VANV
vvGt-
VVIL
vvIL t.
VVIL2.
vvTL 3.
VVSP
VVSP I .
vvsP2.
VVSP5.
VVSP 1.
vvsP4.
vvGc
vvccl.
vvGC 2.
VMAT
VMAT 2.
VEAI23.
VHAT 2 I.
vHA r 22.
vr,(A T 24.
VHAI 25.
VHAT I.
PHAS

cr 1.4. t
crl.(.1.1

cl
cl
ct
cl
cl
CI

cl 1.6
cl t.5.
c t 1.5.
cl t.6.
cl1.6.
cl 1.7
cl3
cl3. t
ct3.5
c13.5.
cI 3. 5.
c13.5.
c13.3
ct3.3.
c13.3.
cr.3.3.
ct3.l.
cll.3.
cl1.4

4
0
I
6
0
0
o
0
0
0
o
6
3
3
0
0
0
,
e

t
q
0
q
q
0
0
I
0
0
0
o
0

35
L2
l0

5
I
I
3
I
t
I
0
0
3

I
I
t
t
I
0
0
o
0
0

27

33 .3
21.8
tr.9
2.8
2.8
8.3
2.8
2.8
2.8

.0

.o
6.3
2.8
2.8
2.8
2.8
2.8

.0

.0

.0

.O

.0

l.
l.
t.

l.l.l
l. t.2
t.2

lo.5
.o

2l.l
15. al

.o

.0

.0

.o

.0

.3

.o

.7

.5

.0

.O

.0

.0

.0

.0

.o

.5

.3

.3

.o
t0
.0
.3
.2
.l
r0
.0
:Q
r0
r0
?0
.l
r0
.0
.0
.0
io

3.t
1.0

2t

0l

0t

0l

rl

0l

ll
0l

7t

3l

ol

tt

4
0
I
6
0
o
o
o
0
0
0
6
t
3
0
0
0
1
2

t
0
g

0
g
rl
o
I
0
0
q
0
0

12
L2
t0

6
6
5
6
6
I
I
6
6
6
6
5
6
6
6
6
6
a

6
g

I
6
tr
I
1
h
b
6
6
1
1

5
t
5
5
6
6
6
,
6
6
o
6
5
5
6
6
5
6
f
I
I
I
I
6
{

4
0
I
6
0
0
0
0
0
0
0
6
I
3
0
0
0
I
?
I
g

0
0
0
a
0
t
a
o
0
0
0
I
2
0
5
I
I
,
I
I
t
o
o
3
I
I
t
I
I
0
0
0
0
0
I

cll.
cl t.
cl I.
cl l.
cl l.
cl l.
cl t.
cl t.
cl l.
ctr.
C I Ir
cl t..

2. I
2.2
2.2 .L
2.2.2
2.1
2.4
2.5
2.6
5

5. I
5.5
5.2
5.3
5.+
rl

t
2
3

I
2
5

3
4

t

o
0
0
o
U

0
o

T
3
0
0
0
o
o
0

0
o
o
o

.o

.0
15.8
7.9
7.9

.O

.0

.0
7t?
5.1
2r6

.o

.0

.q

.o

.0

.0
2.6

.0

.o
t0
.0
.o

66

50.0
50 .0

oO
.o
rO

50.0
10. o
I 0.o

33.'
33.3
3l.t

.o

.o

f

t
t33.

?.0

ctt.4.2
cl t.4.2.t
ct L.4.2.2
c I 1.4.3

0
q

.0

.0

t
.0 I
.0
.0
.O

I
2
2.1
2.2

5

I
I
3
t
I
I
0
0
,
t
I
t
I
I
0
0
0
0
0

2r

.9

.4

.t

.l

.3

.l

.l

.t

.0

.o

.3

.l

.t

.t

.t

.1

.0

.0
o0
o0
.O

2.1

3,
l.
l.

cll.4.l
C11.t.2
ct3.2
c13.2 -2
c.L 3.2.2.'
c 1 3.2.2. I
cL ).2.2.2
C L3.2.2. tt
cLr.2.2.5
cl3.2.l
cl0

ol
ot

33.3
3-|.l

o0 .0
o0.I o

0
0
0
0
o

28t
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FCURTH THROUGH ETGHTH LEVEL SUMHATIONS: NO. ITTH T6TH T5TH t4 TH I3RD HO}IES I}OHES L€VEL

P hAS 2.
PH AS 3.
PHA S 32.
PHAS3I,.
PHAS I.
ATDF
PF AP
PFAP I.
PFAP2.
P FAP 3.
PFAP4.
PFAP5.
PFAP5.

c I0.2
cl 0.3
c l c. 3.2
cl0.3.l
cl0. I
c5.1.5
c5.L.4
c 5. 1.4. I
c.5 .L .4.2
c5 .L.4.3
c5 .t.4 -4
c5.L.4.5
c5.1.4.6

PI PINiG SUPPORTS/I NTERVALS
HANCEFS AND ANCHORS (

ATTACHMENT IO STRUCTURE .
SIRENGTH REOUIREHENTS

STRAINS AND STRESS DURING/AFTER INSTAL
ALIGN OF FITTINGS/DIRECTION OF FLOI{
PROHI EITEO FI TI INGS AND PRACT ICES I

DRAINAGE/VENT PIPING - ORIILED OR IAPEO
VENT PIPES NOT AS DRAIN PIPES
OBSIRUCTIVE FITTINGS, CONNECTIGNS,ETC
I.{ATEtTIAL IHPERFECT IONS TCONCEALEO]
I IIPROPER LOCATION OF PIPE, FIXT/EOUTP
GALVANIZEO PIPE BENT OR IiELDED

PART D HEATING SYSTEH

I
I
3
0
0
I
0
0
0
o
o
o
0

17.5
.0

40.1
29.6
Ll. I

.0

.o

1.0
.7
.)
.0
.0
.l
.0
.0
.o
.0
.o
.o
.o

tt
E
,
0
o
I
0
o
o
0
o
o
0

I t
8
1
0
0
I
0
o
o
0
o
0
o

5l

0l

I 28t 592

.o

.o

.o

.0

.0

.0

H EAT 3t6 
'2.7

HAPL
HACA
HACS
r-t Ac s 3.
HAC S 2.
HACS I.
HARG
HAR G6.
FiARG2.
HARG4.
HAPG3.
HAAG 5.
HARGI.
H.1R A
HAitA(.
HAkA l.
HAR A 2.
l.raRA22.
lrARA2l.
HARA 23.
HA?A3.
HA.JS
H ASU
HAVA
HAVE
HAVF].
HAV[ ]2.
HAVE ]T.
H A''I E2.
H AVF 5.
HAV F 4.
H A VE6.
HAVE I.
ha t c
HAM S

hAIN
HAINI.
HAN P
H af{P 2.
HANP 1.

D6
D6.lO
Do.l o. I
D6.lO.I.3
D6. I 0. 1.2
D6.10. I .l
05.10.5
D6.lO.5
06.Io.5-2
06.l rJ. 5

D6. 10. 5
06.1.0.5
06.1o.5.1
06.10.2
06.1o.2.
D6. t 0.2 .
D6.10.2.
06.I0.2.
D6. I 0.2.
D6 . 10.2.
06.tO.2.
D6. t 0.3
06.10..r
D6.4
06.4. I
o6.4.1

APPLI ANCES
CIRCULAT ING AIR SYSTEI{

SUPPLY SYSIEH
AIR TIGHTNESS OF SUPPLY DUCT SYSTEI{
SlZIl,rc 0F DUCT
DUCt HATERIAL

REGISTERS
DUCT TUBE RISER
S TRUCTIJFAL R€OUIREilENTS
DIRT. FLOOR CDVERING ANU DUCT
R I SER III SSI NG OR DAHAGEO
AIR ELOCKAGE
FLAHMAI]I LI TY REOHTS FOR PLASTIC

RETURN AIR SYSTEH
PERHANENT UNCLOSABLE OPENINGS
RETURN AIR OPENINGS
DUCT HATERIAI-S

FLAME SPREAD NOT HORE THAN 2OO
CLASS O OR CLASS I ATR DUCTS
II.ITERIOR OF COHBUSTIBLE HATERTAL

stztNG
JOINTS AND SEAHS
SU PPOR T S

VENTING. VENTILATTON AND COHBI,lSTION
VENT I NG SYSI EI,I

JI]INTS (iF VENT SYSTEH SECURE
H0r ./TAI Ft HEATER
FT,PIJACE
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