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Houston Amendments to 2006 UMC

CHAPTER 1
ADMINISTRATION

101.0 Title ! \
These regulations shall be known as the “Uniform-City of Houston Mechanical Code,”
may be cited as such, and will be referred to herein as “this code.”

The City of Houston Construction Code collectively includes this voll
other codes, pamphlets, specifications and documents that are_adop
reference through the adopting ordinance, which appears in the préamble o
Houston Building Code. P

103.0 Scope
N

103.1 General. The provisions of this code shall apply to the ition to or erection,

installation, alteration, repair, relocation, replacement, use,' or maintenance of any

heating, ventilating, cooling, refrigeration systems; inciw or other miscellaneous
heat-producing appliances within this jurisdictio

ment of equipment or systems shall

1d systems, except as otherwise

Additions, alterations, repairs to, and replac
comply with the provisions for new ipment
provided in Section 104.0 of this code. ~

Where, in any specific case&yent sections of this code or another volume of the

Construction Code specify di nt materials, methods of construction, or other
requirements, the most restrictiv all govern. Where there is a conflict between a
general requirement and.@ specific requirement in this code or another volume of the
Construction Code, the specific requirement shall be applicable.

The design and testing of ment regulated by this code shall be subject to the
approval of the A ity Havi urisdiction.

The standards contained in Appendix A shall be considered as part of this code.
Appendices B and C contain recommended practices that shall not apply unless
specifically a ed. Appendix D contains conversion tables and a table for determining
the proximg&uimum thickness for carbon sheet steel.

International Residential Code. Mechanical systems for detached one- and two-
wellings and multiple single-family dwellings (townhouses) not more than three
ies high with separate means of egress and their accessory structures shall comply
City of Houston Residential Code, based on the International Residential Code
- and Two-Family Dwellings as adopted by the State of Texas in Subchapter G
of,.Chapter 214 of the Texas Local Government Code, with amendments by this
jurisdiction. Mechanical systems for residential occupancies to which the City of
Houston Residential Code does not apply shall be governed by this code.

103.3 Energy. The Commercial Energy Conservation Code, the Residential Energy
Conservation Code and Chapter 11 of the Houston Residential Code and any




Houston Amendments to 2006 UMC

amendments adopted as authorized by state law shall be enforced by this jurisdiction in
accordance with state law.

104.6 Retroactive provisions. Notwithstanding any other provision of this section,
those provisions of this code that are designated as being “retroactive” shall
existing installations and alteration thereof.

108.3 Right of Entry. When it is necessary to make an inspectio
provisions of this code, or when the Authority Having Jurisdiction ha
to believe that there exists in a building or upon a premises a co
to or in violation of this code that makes the building or premis
hazardous, the Authority Having Jurisdiction shall have
building or premises at reasonable times to inspect or to pe
this code, provided that if such building or premises b
presented to the occupant and entry requested.
unoccupied, the Authority Having Jurisdiction shall

angerous, or
enter the
duties imposed by
that credentials be
g or premises be
a reasonable effort to
e building or premises

inspection warrant or other re d by law to secure entry, no owner or
occupant or person having ch trol of any building or premises shall fail
or neglect, after the proper r made as herein provided, to promptly permit entry

108.4 Stop Orders. rk is being done contrary to the provisions of this
code, the Autho diction shall have the authority to order the work
stopped by notice in served on any persons engaged in doing or causing such
persons shall forthwith stop work until authorized by the
Jurisdiction to proceed with the work.

stop order is issued, the person performing the work and the permit
n _notice of a right to a hearing on the matter pursuant to Section
code. The notice shall be delivered to the persons performing the work if
site or otherwise shall be conspicuously posted at the site. Upon request,
aring shall be held within three business days unless the permit holder or
who was doing the work requests an extension of time. Any stop order that has
seen issued shall remain in effect pending any hearing that has been requested unless
[Re stop order is withdrawn by Authority Having Jurisdiction.

108.5 Authority to Disconnect Utilities in Emergencies. The Authority Having
Jurisdiction or authorized representative shall have the authority to disconnect fuel gas
utility service or energy supplies to a building, structure, premises, or equipment
regulated by this code in case of emergency where when necessary to eliminate an

-2-
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immediate hazard to life or property. The Authority Having Jurisdiction shall, whenever
possible, notify the serving utility, the owner, and the occupant of the building, structure,
or premises of the decision to disconnect prior to taking such action, and shall notify
such serving utility, owner, and occupant of the building, structure, or premises in writing
of such disconnection immediately thereafter.

The notice shall also inform the owner and the occupant of the building (or t

ascertains that any equipment, or portion thereof, regulated by t
hazardous to life, health, or property, it shall order in writing tha

shall contain a fixed time limit for compliance_of not less tha (3) days, with such
to a hearing on the
ot use or maintain

matter pursuant to Section 108.10 of this code. Pé¢
defective equipment after receiving a notice.

serving utility, owner, and occupant of [ : acture, or premises. When any
equipment is maintained in violation of d in violation of a notice issued
pursuant to the provisions of this section, ity Having Jurisdiction shall institute
an appropriate action to prevent,

; —Except as otherwise provided by law,
‘:W aving Jurlsdlctlon shall not personallv be liable in damages for any act or
OIS sion arising out of any official action taken to implement and enforce the provisions
0 ode. Additionally, except as otherwise provided by law, the Authority Having
rrisdiction _shall not personally be liable in damages for any act or omission taken in
the course and scope of employment. Where and to the extent consistent with the
provisions of Article X of Chapter 2 of the City Code, the jurisdiction shall provide leqgal
representation and indemnification for any suit brought against the Authority Having
Jurisdiction because of acts or omissions performed in the enforcement of this code.




Houston Amendments to 2006 UMC

This code shall not be construed to relieve from or lessen the responsibility of any
person owning, operating, or controlling any equipment regulated herein for damages to
persons or property caused by defects, nor shall the code enforcement agency or its
parent jurisdiction be held as assuming any such liability by reason of the inspections
authorized by this code or any permits or certificates issued under this code.

108.10 Hearing Procedures.

108.10.1 Hearing Notices. \Whenever notice is to be given
concerning the right to a hearing, the notice may be given by pe
certified mail, return receipt requested.

has given the Authority Having Jurisdiction writte
under which circumstances any notice concerni
most recent address shown on the notice. If any ailed to an applicant for a
license or to a licensee or registrant is retdfhéd ) delivery, notice shall be

and Engineering Departme y Appraisal District, the electrical utility
company, the gas utility ¢ )e _water utility provider, notice shall be
mailed to the billing ad f the building as shown on the records of the
electrical company an any and shall be posted on or in view of each
entrance to the building. iti . if any notice is mailed to a building owner or a
' ithout delivery, notice shall be effective if posted on

hall be conducted by the jurisdiction’s Director of Public
Engineering or a representative, who shall hereinafter be referred to as
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Authority-Having-Jurisdiction—The Mechanical Code Review Bo
Review and Licensing Board shall hear and decide appeals of orderSteeéiSions or
determinations made by the Authority Having Jurisdiction relative to i€ appliatiodyand

interpretations of this code. (See Sections 121 and 122.)

oards shall have no
of this code, which

see Secti 12 of the Building
ements of this code.

I r corporation to erect, construct,
onvert or demolish, equip, use, or

110.2 Limitations of Authority. The Board-of-Appeals afor

authority relative to interpretation of the administrativg '
shall be the purview of the General Appeals Board
Code), nor shall the board be empowered to waive reg

111.0 Violations and Penalties.

111.1 General. It shall be unlawful for a'pi
enlarge, alter, repair, move, improve, re
maintain mechanical systems or i
violation of this code.

111.2 Penalties. Where
violation of any provisio

enalty is otherwise provided in this code, the
all constitute a misdemeanor punishable upon

conviction by a fine than $500.00 and not more than $2,000.00. Each day
that any violation contihue nstitute and be punishable as a separate offense.
Where any cond in"violat f this code also constitutes a violation of state penal
law, then the offens | be punishable as provided in the applicable state law. In

der this e, the various provisions hereof that are designated as an
"exceptions" shall not be treated as exceptions within the meaning of
e Texas Penal Code, and instead, they shall constitute defenses to
e meaning of Section 2.03 of the Texas Penal Code.

nical Integrity. All persons, firms, corporations and air-conditioning
nstalling, altering, repairing or demolishing systems, appliances,
and equipment regulated by this code must maintain the mechanical
of such work in accordance with the provisions of this code. Failure to maintain
pnechanical integrity shall constitute a violation of this code subject to the penalties set
[orth in Section 111.2.

113.2 Plans and Specifications. Plans, engineering calculations, diagrams, and other
data shall be submitted in ere—er-more-two sets with each application for a permit.
When such plans are not prepared by an architect or engineer, the Authority Having

-5-
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Jurisdiction shall have the authority to require any applicant submitting such plans or
other data to demonstrate that state law does not require that the plans be prepared by
an architect or engineer. The Authority Having Jurisdiction also has the authority to
require plans, computations, and specifications to be prepared and designed by an
engineer or architect licensed by the state to practice as such even if not required by
state law.

Exception: The Authority Having Jurisdiction has the authority to
submission of plans, calculations, or other data if it is found that the
work applied for is such that review of plans is not necessary to obt
with this code.

113.2.1 Amended construction documents. \Work shall be i
with the approved construction documents, and any ade during
construction that are not in compliance with the approve ion documents

shall be of sufficient clarity to indicate the
proposed and show in detail that it will co e provisions of this code and
relevant laws, ordinances, rules, and reg

113.3.1 Penetrations Detailed. ~ ildings more than two stories in height
of other than Group R, Divisi oup U Occupancies shall indicate how
required structural and fire-r. ity will be maintained where a penetration
will be made for electric [ plumbing, and communication conduits,

pipes, and similar syste

akeup~and Industrial Air Heaters. The installer shall
ed installation, indicating the location of the heater

not be construed to be a permit for, or an approval of, any violation
ions of this code or of other ordinances of the jurisdiction. Permits
give authority to violate or cancel the provisions of this code or of other
the jurisdiction shall not be valid.

issuance of a permit based upon plans, specifications, computations, and other
all not prevent the Authority Having Jurisdiction from thereafter requiring the
rection of errors in said plans, specifications, and other data or from preventing
buflding operations being carried on thereunder when in violation of this code or of other
ordinances of this jurisdiction.

A permit shall be valid only for the work performed by the licensed contractor to
which the permit was issued. A new permit shall be obtained if the licensed contractor to
which the permit was issued ceases to perform the work. The cost of the new permit
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shall be 50 percent of the original permit fee. In the case of the death of the original
licensed contractor, the permit will be transferred to the new licensed contractor at a fee
of 50 percent of the original permit fees, up to a maximum fee of $50.00 per permit.

114.4 Expiration.

fee-

tion whether work has commenced
under _a permit or whether work andoned under a permit shall be based
upon whether the permit holdes pection of the work performed under the
permit by the Authority Havi diction. If work is not commenced under a permit
within 180 days of the da i or is abandoned at any time for a period of 180
consecutive days, the all lapse. An elapsed permit shall expire the 180" day

psed unless, before the 180" day following the date

In order to recommence work under
rmit, the permit holder shall submit plans that comply with this code, if
and pay the full permit fee applicable to the previously uninspected portion

Exception: The Authority Having Jurisdiction may upon request perform a final
inspection of work for which the permit has expired or reactivate a permit for the
purpose of issuing a certificate of occupancy or a certificate of compliance.

114.5 Suspension or Revocation. The Authority Having Jurisdiction shall have the
authority to suspend or revoke a permit issued under the provisions of this code
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whenever the permit is issued in error or on the basis of incorrect information supplied
or in violation of other ordinances or regulations of the jurisdiction. Prior to taking such
action, the Authority Having Jurisdiction shall provide notice of a right to a hearing on
the matter pursuant to Section 108.10.

115.1 General. Fees shall be assessed in accordance with the provisions of this
I | b this iurisdiction.

115.2 Permit Fees. The fee for each permit shall be as set forth in
117 of the Building Code.

1153 Plan Review Fees AMhenp

or when a plan review is required and thereiissno bt ild g permit required, a plan review
fee shall be charged at the rate shown in Section47 of the Building Code.

115.6 Fee Refunds

The Authority Having Jurj
of any fee paid hereund
or more city emplove
to incorrect infor

may authorize the refunding
as erroneousty paid or collected due to an error by one
ion shall not be applicable if the error occurred due

of not more than a-percentage; 90 percent of the amount in excess of
permit fee paid as-determined-by-thisjurisdiction,—~when no work has

er a permit issued in accordance with this code._If work has been
ermit, no refund may be authorized.

E: DELETE AND RESERVE SECTION 115.6.2.}

peration of Mechanical Equipment. The requirements of this section shall not
considered to prohibit the operation of mechanical systems installed to replace
ting equipment or fixtures serving an occupied portion of the building ir-the-event
provided that a request for inspection of such equipment or fixture has been filed with
the Authority Havmg Jurisdiction not more than forty-eight (48) hours after such
- equipment is made operational and before any portion
of such mechanical system is concealed by any permanent portion of the building. It
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shall be a violation of this code, subject to the penalties set forth in Section 111.2, for a
permit holder to fail to make all necessary arrangements for inspection so that this
jurisdiction _may perform the required inspection no later than the next work day
immediately after the aforementioned 48 hour period expires.

116.3 Testing of Equipment. Refrigeration equipment regulated by this code shz
tested and approved as required by Section 1123.0 of this code.

Steam and hot-water boilers and piping shall be tested and approved a
Sections 1023, 1201.2.8, 1201.3.6, and 1207.0 of this code.

Where applicable (see Section 103.0), fuel gas piping shall be te
as required by-Seetion1304-0-of-the Houston Plumbing this-Ceode

Or reinspection when
e or when required

such portlon of work for which inspection is requested j
corrections have not been made.

This provision section is not to be interpreted
time a job is rejected for failure to comply with
controlling the practice of calling for inspection
relnspectlon

s of this code, but as
e job is ready for inspection or

or otherwise available on the
available to the inspector, for f

en the approved plans are not readily
e access on the date for which inspection

In insta
of the w

s where reinsSpection fees have been assessed, no additional inspection
e performed until the required fees have been paid.

emporary Operation Inspection. For inspection of a boiler or heating,
refrigeration or air-conditioning system to be used on a temporary basis,
b35.00 shall be paid to the jurisdiction by a licensed air-conditioning
antractor requesting such inspection. If the system is not approved for temporary
ation on the first inspection, the usual reinspection fee will be charged for each
subsequent inspection for such purpose.

No permit for temporary use shall be valid for a period longer than 30 calendar
days. The building official is authorized to reissue such permit with full fees ($35.00)
for periods not more than 30 days each.
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118.0 Emergency Work

118.1 General. It is an exception to any provision of this code or of the City of Houston
Construction Code that requires the issuance of a permit under this code prior to
commencing work or that imposes an additional fee for work commenced without a
permit being first obtained that:

(1) The work involved the emergency repair or replacement of an exis
conditioning, heating, ventilation or refrigeration system:

(2) The work was required to be commenced immediately in og
property or to preserve the health of persons;

(3) Notice was given to the Authority Having Jurisdiction by ax or
other approved method when the work was commenced:;

addition to complying with Section 118.1, mus
hours after 8:00 a.m., of the first day that the office is opened for business
after the date on which the contractor co alteration or installation.

provisions, at the contractor's ' ssponsibility for all injuries and damages
that might result therefro ns and property, the contractor may place the
system or installation in jon, ided that the contractor remains at the job site
and checks the ope a period of at least 15 minutes before leaving the
premises. The contra [ uct the occupant of the premises or the person in
charge of the i nner_in_which the equipment or system may be

e emergency authorizing the commencing of the job without a permit, the
‘ be first considered by the Authority Having Jurisdiction. The contractor

ppeal the decision of the Authority Having Jurisdiction to the Mechanical Code
Board or Boiler Code Licensing and Review Board, as applicable, for its
asideration _and decision. In_reviewing the decision of the Authority Having
Jurisdiction, the Board shall base its decision on the evidence and testimony presented
by both parties.
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119.0 Temporary Operation Permit

119.1 General. Any heating, ventilating, refrigerating or air-conditioning system being
altered or installed by authority of a permit issued under the provisions of this code may
be operated for limited periods of time only for testing purposes prior to passing final
inspection, on the following conditions:

(1) The licensed air-conditioning contractor in whose name said permit i
shall request that the Authority Having Jurisdiction inspect the syste

Authority Having Jurisdiction shall indicate the length of time t
be operated for testing purposes, this time shall be determi

(3) Upon expiration of the temporary operation permi
system shall be given a final inspection If the s
reinspection fee will be charged on all subseques

s not approved, a
ons until the system is

that it is operating safely. The
on the permit, and the system

extension of such time period shall be
shall still be subject to Section 119.1(3).

For the temporary operation permit fee,

ion 117 of the Building Code.

120.0 Approvals

nt: or the alteration of any existing installation
is installed or performed in accordance with the

| equ
h wo

The installation of mech
shall be approved only
provisions of this cod

An approved the work authorized by that permit.

Part IV-Boards and Licensing

ical Code Review Board

n_of Board. There is hereby created a Mechanical Code Review Board
alled "the board," consisting of seven members. Each member of the board
the_members in Positions No. 1 and 2 shall be appointed by the Mayor and
ed by the City Council. The Mayor shall designate a member to be chairman.
e contractor members filling Positions No. 5 and 6 shall have been actively engaged
in_the air conditioning business in the jurisdiction for at least five years prior to the date
of their appointment.

The positions on said board shall be filled as follows:

Position No. 1 shall be filled by the building official.
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Position No. 2 shall be filled by the fire marshal of the jurisdiction.

Positions No. 3 and 4 shall each be filled by a reqistered professional engineer
licensed by the State of Texas who is actively engaged in mechanical engineering.

Position No. 5 shall be filled by a duly licensed Class A air conditioning and

refrigeration contractor licensed under the Texas Air Conditioning a
Contractor License Law.

Position No. 7 shall be filled by a representative of the public

The building official and the fire marshal each, from time e, esignate in
writing a person under their supervision to act in their pla @ eir_duly authorized
representative. The representative shall enjoy all rights and priviléges of the position. A
copy of such a designation, specifying the dates serson_shall _act _as
representative of the building official or of the fire all be filed with the
minutes of the board.

The terms of office for the appointees to
expire on the second day of January of odd- - ~ ars The terms of office for the
appointees to Position Nos. 4 and 6 will gisecond day of January on even-
numbered yvears. However, each memb
been appointed and qualified.

Those members of the boar iti 0. 1 and 2 shall serve ex officio.
The amendment of this ion shall not terminate the term of office of any
person currently serving y person who is currently serving on the board

shall continue to serve i sition for which he was appointed and confirmed until a
SUCCessor is appointe ifi

ons hereinabove required, each member of the board
ited States. All appointed members of the board shall be
selected o e basis of ir technical and professional qualifications, except that the
osition 7 is not required to have the technical and professional
ired for other members of the board. Each member of the board shall
al by the Mayor. Four members of the board at any meeting shall
orum for transaction of all business of the board. A majority vote of the
sent at any meeting at which a quorum is present shall prevail.

ver _any position on the board becomes vacant by reason of death,
ion _or removal, said vacancy shall be filled for the unexpired term of the
ember being replaced. Should a vacancy occur on the board, the Mayor shall appoint,
the approval of the City Council, another qualified person to serve the unexpired
term of the vacancy.

The board shall hold reqular annual meetings in Houston, Texas, the exact time and
place to be designated by the chairman of the board, who is also authorized to call
special meetings when deemed necessary. The building official, or a duly authorized

-12 -



Houston Amendments to 2006 UMC

representative, shall act as secretary of the board. Each member of the board shall
receive $50.00 for each meeting the member attends (not to exceed three meetings in a
calendar month) at which a quorum is present, provided, however each member of the
board who is an employee of the jurisdiction will be paid only for those meetings they
attend that are neither held during nor continue beyond his or her regular working hours.

minutes of the board shall be public records available for inspection by thg
reasonable times.

121.2 Duties. The board shall serve as the Board of Appeals for m
provisions of this code and shall serve in an advisory capacity t
Jurisdiction in technical matters pertaining to provisions of thi

Exception: As provided by Section 122 of this cod in the jurisdiction of
the Boiler Code Review and Licensing Board 3| f that board.

corporation (hereinafter called
ture, method of assemblage,
of or pertains to heating, air
oducing appliances or systems
s "item") may submit the item to the
ng with a written application containing
diction may require for determination of

121.3 Approval of New Materials. A perso
"person") desiring approval of any material,

installation, appurtenance, or _applianc i
conditioning, ventilation, refrigeration
(hereinafter individually and collectively re
Authority Having Jurisdiction f
such information as the Auth
approval under Section 10

If the Authority Havi isdicti nies a request for an approval, the person who
made the request m ecision by delivering a written notice of appeal to
the secretary of t 0 days of the date that the notice of the decision of
the Authority Ha isdi was either hand delivered or mailed to such person.
' of appeal, the board shall set the matter for hearing. The

tests shall be at the expense of the person requesting the approval.
e on that person to show that the decision of the Administrative
ng Jurisdiction should be overturned.

decision of the Authority Having Jurisdiction, it shall set forth in its minutes any
ditions or limitations to which the approval is made subject.

121.4 Appeals. Any owner, user, license applicant, license holder, or interested person
who is affected and aggrieved by a decision of the board may appeal the board’s
decision to the City Council, pursuant to rule 12 of section 2-2 of the City Code of
Ordinances.
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Upon appeal to the City Council from the board's decision, the board's secretary
shall file with the City Secretary a copy of the minutes of the board setting forth the
board's decision and a copy of any minutes of the board reflecting any discussion or
motions concerning the matter. Upon receipt of all materials required by the City
Secretary’s Office, the City Secretary shall set the matter for consideration. All appeals
to the City Council are subject to rule 12 of Section 2-2 of the City Code of Ordina

or suspended, cancelled or annulled.

The decision of the City Council shall be final.

121.5 License Required. Except as otherwise provided therein
hold a current, valid and applicable license as required by th
and Refrigeration Contractor License Law shall not install, ir any heating,
ventilating, air conditioning or refrigeration systems, or an
permit to do so.

ractor Licensing Law,
Code, includes certain

Note: The Texas Air Conditioning and Refrige

their own homes, certain maintenan , oyees of the property owner or
management company, certain work employees of requlated electric
and gas utility companies, a erformed by licensed professional
engineers in connection with operations.

Texas Air Conditioning i tion Contractor License Law shall notify and
register his or her noti i Authority Having Jurisdiction in a form and
manner_prescribed byith ity Having Jurisdiction prior to performing any work
pertaining to that licen jurisdiction. The notification shall be duly registered
and maintained ithin"the jurisdiction offices of the Mechanical Inspections
Section, Co Branch, Department of Public Works and Engineering. The

notification registration shall be $30.00. A notification regqistration
of $30.00 shall be paid annually thereafter as long as the notification
wed. Each notification registration shall expire on December 31 of
ally, a notification registration shall expire upon the registrant’s
de proof of current insurance coverage or proof of license renewal.

proof of current liability insurance coverage in the amount and form specified in
plicable state laws and regulations. The proof shall be in the form of a copy of the
certificate _furnished to the state and evidence that the carrier of the insurance will
provide 10 days' notice to the Authority Having Jurisdiction in the event that the policy is
reduced or terminated prior to the expiration date specified on the certificate.
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121.8 Violations. It shall be unlawful for any person, partnership, firm or corporation,
who is not licensed under the Texas Air Conditioning and Refrigeration Contractor
License Law to display a sign or advertise in _any other manner that such person,
partnership, firm or corporation is authorized to engage in business as an_air
conditioning and refrigeration contractor.

It shall be unlawful for a licensed air conditioning and refrigeration contractor

(1) Permit a license to be used in any manner contrary to any of the p
this code;

(2) Obtain a permit required under this code in another person's g

Licensed air conditioning and refrigeration conirac all not be simultaneously
employed by, or work for, more than one busi e purpose of obtaining
supervising work that can be
done only by authority of a permit obtain isions of this code.

121.9 Identification of Vehicles and S
conditioning and refrigeration contracting

vehicle used in conjunction with air
arked as required by Title 16 Texas
provides that "each licensee and air
conditioning and refrigeration cting company shall display the license number and
company name in letters n two inches high on both sides of all vehicles used

subcontractor is at i identified by a marked vehicle, the site shall be
identified either by a on the subcontractor's vehicle or on a sign visible
and readable fro blic street containing the contractor's license number

actor Records. Each time that a licensed air conditioning and
tractor or any employee thereof does any installation, replacement, or

premises where the work is performed, the contractor shall deliver one copy
ecord to the owner or the owner's representative. These records shall contain the
ollowing information:

(1) Name and address of licensed contractor.

(2) License number of licensed contractor.

(3) Name of owner.

(4) Date.
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(5) General nature of work performed.

(6) Any other information required by applicable provisions of the Texas Air
Conditioning and Refrigeration Contractor License Law and requlations issued
thereunder.

122.0 Boiler Code Review and Licensing Board
122.1 Creation and Composition. There is hereby created a Boiler Cod

chairman. Each of the five positions shall be filled as follows:

Position No. 1 shall be filled by a reqistered profession sed by the
State of Texas who is actively engaged in the design of chanical systems using
boilers as a source of heat energy.

Position No. 2 shall be filled by an owner, partne manager of a firm that
is actively engaged in the manufacture, salg allation (or combination
thereof) of boilers.

ments, Removals, etc. The terms of office for the appointees to position
all expire on the second day of January of odd-numbered years, and the
intees to Position Nos. 2 and 4 shall expire on the second day of
bered years. However, each member shall continue in office until a
appointed and qualified. The amendment of this code section shall not
erm of office of any person currently serving in any position of the board.

ed and confirmed by City Council under this code. Each appointed member of
2 board shall be subject to removal at any time by the Mayor. Each member of the
board shall receive $50.00 for services for each meeting of the board the member
attends at which a quorum is present, provided, however, each member of the board
who is an employee of the jurisdiction shall be paid only for those meetings that are
neither held during nor continue beyond his or her reqular working hours.
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Three members of the board present at any meeting shall constitute a quorum for
the transaction of all business of the board. A majority vote of board members present
at any meeting at which a quorum is present shall prevail.

The board shall meet reqularly twice each month. The chairman shall have the

on any matter or participate as a board member in the discussion of a
the_ member has a personal or financial interest other than as a me
group, of which each member will be affected substantially to th
board's action or decision in the matter as will the other membeg
(For_restrictions on jurisdiction officials, see Chapter 171

Code.)

s of this Code. The Authority
f all persons qualified to install
e Authority Having Jurisdiction

Having Jurisdiction shall prepare and maintain ‘g
and operate boilers under the provision i

122.6 Examinations. The bo elop _and administer examinations for
stationary engineer's license he examihations shall determine the applicants'
capacity and ability to under, safely operate boilers, steam equipment and the
various auxiliary _machinefy, i s and appurtenances in_conjunction with the
operation of such boile uipment. The board shall perform such other
duties as may be reqdite governing body and Mayor of the jurisdiction. The

conform to the A shall not be inconsistent with the terms and provisions
of this code.

)ute shall be entitled to present his or her side of the matter to the board, and the
board shall render its decision on the matter based on the information presented by
h sides and the board’s interpretation of applicable provisions of this code.

The board shall have the power by a majority vote to revoke or cancel a stationary
engineer's license, operator's license, or operator's permit for dishonesty,
incompetency, or misconduct by the license or permit holder while discharging his or
her duties or for neglect of his or her duties.
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No license or permit shall be permanently revoked or canceled without first giving
the license or permit holder an opportunity to be heard by the board. The building official
shall provide notice of a right to a hearing on the matter pursuant to Section 108.10.

The Authority Having Jurisdiction of the jurisdiction shall have the authority to
suspend for just cause a stationary engineer's license, operator's license, or opers
permit. The holder of a suspended license or permit shall not engage in g
authorized by the license or permit while such license or permit is suspended

firm, or corporation whose boiler products are not specifically a

whether the decision of the Authori
overturned. All such tests shall be at the
The burden shaII be on that per.

e person requesting the approval.
the decision of the Administrative

s herein that the board deems necessary. The board shall
the City Council annually stating its recommended changes.

owner, user, license applicant, license holder, or interested person
d aqggrieved by a decision of the board may appeal the board’s
e City Council, pursuant to rule 12 of section 2-2 of the City Code of

on _appeal to the City Council from the board's decision, the board's secretary
e with the City Secretary a copy of the minutes of the board setting forth the
ard's decision and a copy of any minutes of the board reflecting any discussion or
motions concerning the matter. Upon receipt of all materials required by the City
Secretary’s Office, the City Secretary shall set the matter for consideration. All appeals
to the City Council are subject to rule 12 of Section 2-2 of the City Code of Ordinances.
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All orders or decisions of the Authority Having Jurisdiction shall be in writing and
shall be and remain in full force and effect until reversed by the board, the City Council,
or suspended, cancelled or annulled.

The decision of the City Council shall be final.

123.0 Stationary Engineer’s License

123.1 License. Persons who desire to secure a stationary engineer's lice

(2) A second-grade_stationary engineer's license authoriz e licensee to have
direct charge of, operate, and supervise any pdWerlboileror boilers having an
aggregate amount of heat output not to exceed 8,380,000 Bt¥ per hour and to act
as assistant or watch engineer under the charge & ervision of the holder of

(3) A third-grade stationary engineer's lice es the licensee to have direct
charge of, operate, or supervise amy.[ or boilers having an aggreqgate
amount of heat output not to excet 2,000 Btu per hour and to act as
assistant or watch engineer under

having an aggregate t of heatfoutput not to exceed 8,380,000 Btu per
hour.

123.2 Stationary Engqi n Application. An applicant for a first-grade
stationary engineer's {i resent to the board service letters showing that he
or she has either the cified experience or combination of experience and

cessing purposes or for generating steam or vapor by direct
heat; or (iii)) a United States Department of Labor diploma showing the
ed a full three-year course as an apprentice stationary engineer and two
ands on boiler operating experience with boilers used to heat water or liquid
ironmental heating or commercial processing purposes or for generating steam
or vapor by direct application of heat.

An _applicant for a second-grade stationary engineer's license shall present to the
board service letters showing that he or she has: (i) at least three years of hands on
boiler operating experience with boilers used to heat water or liquid for environmental
heating or commercial processing purposes or for generating steam or vapor by direct
application of heat; or (ii) a graduation certificate from an accredited engineering school
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and at least one year of hands on boiler operating experience on boilers used to heat
water or liquid for environmental heating or commercial processing purposes or for
generating steam or vapor by direct application of heat.

An applicant for a third-grade stationary engineer's license shall present to the board
serwce letters showmq that he or she has: (i) at Ieast two years of hands on

application of heat; or (ii) a graduation certificate from an accredited enging
and at least six months of hands on boiler operating experience on boile
water or liquid for environmental heating or commercial processi
generating steam or vapor by direct application of heat.

No person may take an examination for a stationary enginee

she has submitted the service letters, certificates, and/or board as
required by this section and the submitted documents ha n accepted by the
board.

Applicants will be required to correctly answer at ercent of the questions

comprising the examination in order to qualify fo gineer's license of any

An _applicant for a stationary engineer's licens ho fails to satisfactorily pass an
examination shall not be entitled to examination fee paid to the
jurisdiction and shall not be reexamined in which the applicant failed, or
examined for a higher grade, withi i than 90 days.

Each applicant shall pay a examination fee for each examination the applicant
applies for.

The fee is to be paid Having Jurisdiction at the time the application is
filed. Service letters ith the application. An applicant shall be eligible for
examination on the d eqularly scheduled examination that is held at least

seven days after

diction prior to the issuance of the license. The license shall expire on
the year of issuance, unless suspended or revoked. Thereafter, the
ewed annually pursuant to the provisions set forth below. The receipt
nse renewal fee shall be displayed with the license. Failure to do so
e grounds for the suspension or revocation of the license.

on_date of the license and not thereafter. When a renewal application is filed
ore than 30 days after the expiration of the license, the fee for renewal shall be $35.00
for the first year after the expiration date, plus $30.00 for each additional year or part of
a year thereafter. When the annual license renewal fee has not been paid for a period of
five consecutive years, the license shall not be renewed until the applicant has
successfully passed a reexamination.
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Each certificate or license issued under the terms and provisions of this section shall
be signed by the person to whom it was issued as required by the board.

123.4 Validity, Replacement of License. \When the holder of a license is examined by
the board and granted a license in a higher grade, the higher grade license shall not be
issued until the license of the lower grade is surrendered and all required fees arepa
to the Authority Having Jurisdiction.

Section 123.2.

123.5 Reciprocity. A person who holds a current and valid'h
issued by the United States Coast Guard shall be qualifi

ination by the board
d the license fee set

forth in Section 123.2 has been paid.

A person who holds a current and valid statigh : or a steam engineer's
license issued by a state, municipality, or g agency shall be qualified for
examination by the board in the grade of the & license in this jurisdiction , as
determined by the board, provided th license presents proof to the
satisfaction of the board that said licen ed as a result of boiler operating
experience _and a passing grade on ri examination on the operation,
maintenance and repair_of boj and baller accessories and safety rules for the
boilers.

ernment, graduation certificate from a foreign
ice letter from an employer in a foreign country

No license issued by
school, college, or univ
shall qualify the hold
license of any grade submitted document and the information contained
lid by the board and equivalent to the standards prescribed
f the information presented, the board shall designate the

f December of the year in which this code is adopted. Any such license
ed as though it had been originally issued pursuant to this code.

imitations of Operator. Except as provided in Section 124, no person shall:

(1) Have direct charge, control, or supervision of any power boiler; or

(2) Act as or perform the duties of a stationary engineer or assistant watch engineer
on any power boiler.

-21 -



Houston Amendments to 2006 UMC

Nor shall any owner, user or person operate or use, or cause or permit any boiler to
be operated or used unless the persons responsible for the operation of the boiler have
current and valid licenses for the applicable classes as required in Section 123.1.

123.8 Duties of the Certificate Holder. Each holder of a certificate of statlonarv
engineer’s license shall file with the board the name of the emplover the plant locs

conspicuous place in the plant where the holder is employed.

The operator’'s permit issued under Section 124 designating the

123.9 Responsibility of the Boiler Owner or User. Ever
boiler that has an aggregate heat output that exceed 000 Btu per hour shall
establish a method of operation utilizing one or employed licensed
stationary engineers of the herein required license gra operating method shall
include direct physical examination of the boiler b tationary engineer(s) at

124.0 Boiler Operator’s Permit
An owner or user of any hot-wat er, low-pressure hot-water-heating boiler,
or steam heating boiler at pre ds per square inch or less used to heat

boiler having an aggreq
may apply to the board rmit to allow the boiler to be operated by the owner or

testing and the minimum knowledge, ability, and qualifications such
onstrate to show competency to operate the distinctive types of
demonstrates competency in the operation of the type of boiler for

newal of such permits shall be granted upon the payment of $30.00 if the renewal
applied for within 30 days after the expiration of such permit. If the renewal is not
plied for within 30 days, the applicant may renew the permit upon payment of a fee of

$35.00.

A permit shall be valid only for the specific location and for the boiler(s) at the
location named on the permit. Separate permits may be issued for a person to operate
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boilers at two or more locations owned by the employer of the boiler operator listed on
the permit.
When a permit is issued for boiler operation at two or more locations, the applicant

must file for a separate boiler operator permit for each location and pay the fee for each
boiler operator permit received.

When an operator’'s permit becomes lost or destroyed, the board may
replacement permit in the same manner as set forth for a stationary engin
in Section 123.4 of this Code.

All permits issued for the operation of boilers that were in
preceding the adoption of this code by City Council shall expir
December of the year in which this code is adopted. Any such p
as though it had been originally issued pursuant to this code.

125.0 Boiler Related Inspections and Liabilities

The Authority Having Jurisdiction shall periodically in
is_installed to determine if the boiler is being oper
accordance with all applicable laws. Such inspectien
other intervals as the Authority Having Jurisdi
compliance with applicable laws.

ation where a boiler

authorized person in
: I ade annually or at such

IS is necessary to ensure

Exception: Boilers used solely for th

tate of Texas Boiler Law in Chapter
any amendments thereto, then state law

If there is a conflict between this code
755 of the Texas Health and Safetyg Code

will apply.

The provisions of this ot be construed to relieve from responsibility or
lessen the responsibilit , firm, corporation, master plumber, appliance
dealer, or installer erating, or installing any boiler or other equipment
described in_this seclion es to persons or property caused by any defect

therein, nor shall
an inspection authori

an approval issued by this code.

{EDITOR’S E: DELETE TABLE 1-1 IN ITS ENTIRETY.}
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CHAPTER 2

DEFINITIONS

APPLIANCE - a device that utilizes fuel or other forms of energy to produce light, heat,
power, refrigeration, ventilation or air-conditioning. This definition also shall include a

vented decorative appliance ‘
AUTHORITY HAVING JURISDICTION — The jurisdiction’s Director of thegPublic VVohks
and Engineering Department who is appomted to administer and enfor : V OVisio
of this code. ergani e-or-indiy esponsible-forenforcing the ragirer

%d%ﬁen—may—be—seme—eﬂ%resp&mb#e—paﬁy— defini shall mclude the
Authority Having Jurisdiction’s duly authorized representa

{EDITOR’S NOTE: DELETE DEFINITION OF BREAT % IN ITS ENTIRETY.}

O,

O,
D
[>

{EDITOR’S NOTE: DELETE DEFINITION OF BR ZONE OUTDOOR AIRFLOW (VBZ) IN

ITS ENTIRETY. |':

BRINE — j . : j is—a—Any liquid used for the
ange in |ts state, havmq no flash point or a flash point

above 150°F (66°C), & inéd by the requirements of the Fire Code. (See U.F.C.
Standard 2-2 in App )

ERMAL ENVELOPE - The basement walls, exterior walls, floor, roof,
r building element that enclose conditioned space. This boundary also

Y CODE — The Code of Ordinances, Houston, Texas.

CLOTHES DRYER - An appliance used to dry wet laundry by means of heat derived
from the combustion of fuel gases_or electric heating elements.
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DESIGN FLOOD ELEVATION -See Chapter 19 of the City Code for provisions
regarding the flood plain. j “ j 2 | j ight

ELECTRICAL CODE - The National Electrical Code promulgated by the Nati¢ %
Protection Association, as adopted by this jurisdiction, and the City of Hou Ele
Code.

FIRE CODE — The City of Houston fFire eCode, as adopted by thi&n.
FLOOD HAZARD AREA - {EDITOR’S NOTE: DELETE EXISTI NITION AND REPLACE
WITH THE FOLLOWING.}See Chapter 19 of the City Code is regarding the flood

plain.

adopted by the Texas in Subchapter G of Chapter 214 of the Texas Local
i endments adopted by this jurisdiction.

ANCY CLASSIFICATION — {EDITOR’S NOTE: DELETE EXISTING DEFINITION AND
WITH THE FOLLOWING.} Classifications shall be as defined in Chapter 3 of the
ilding Code.

OCCUPIED SPACE — {EDITOR’S NOTE: DELETE EXISTING DEFINITION AND REPLACE WITH
THE FOLLOWING.} A room or enclosed space designed for human occupancy in which
individuals congregate for amusement, educational, or similar purposes or in which

-25-



Houston Amendments to 2006 UMC

occupants are engaged at labor, and which is equipped with means of egress and light
and ventilation facilities meeting the requirements of the Building Code.

PLUMBING CODE - The Yniferm-City of Houston Plumbing Code-promulgated-by-the
i iati i i icials, as adopted

jurisdiction.

RECOGNIZED ENGINEERING PRINCIPLES - Principles that are_G

REFRIGERATION CAPACITY RATING — A unit expresse@
ton or 12,000 Btu/h (3.52 kW), each of which shall mea

g”installation. The unit shall
vlete one-unit package without

not be connected to any ductwork and shall ¥
remote parts.

SHAFT — An interior space encl or construction extending through one or
more stories or basements th nings in successive floors, or floors and
roof, to accommodate eley, bwaiters, mechanical equipment,_ventilation air

SOLDERED JOI
or alloys which m

mperature below 800°F (427°C) and above 400°F (204°C).

{EDITOR’ DELETE DEFINITION OF SYSTEM OUTDOOR AIRFLOW (l07) IN ITS

R’S NOTE: ALL OTHER PORTIONS OF CHAPTER 2 REMAIN AS SET FORTH IN THE 2006
FORM MECHANICAL CODE.}
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CHAPTER 3
GENERAL REQUIREMENTS

301.0 Scope

conditioning, refrigeration, miscellaneous heat-producing, and
equipment. Such-equipment Systems and equipment shall conform to t
of this code.

Equipment shall not be installed or altered in violation of this ¢
input rate to equipment be increased in excess of the approve u/h rating at the
altitude where it is being used.

Defective material or parts shall be replaced in such a m as not to invalidate

any-approval_to preserve an approval or a listing.

303.1 Gas utilization equipment shall be conn
with Section 1312.4 by one of the following:

ng piping in compliance

(1) Rigid metallic pipe and fittings.

(2) Semi-rigid metallic tubing and met
used-in-exteriorlocations.

(3) Listed connectors use
completely in the sa

luminum alloy tubing shall not be

with the terms of their listing that are
the equipment.

(4) Listed gas hose ¢ ordance with Section 303.2
(5) Gas-fired foo mercial cooking) equipment listed for use with
casters or ct to movement for cleaning, and other large and

uipment than can be moved, shall be connected in
connector manufacturer's installation instructions using a

.2 Use of Gas Hose Connectors. Listed gas hose connectors shall be used in
accordance with the terms of their listing and as follows:

(A) Indoor. Indoor gas hose connectors shall be permitted to be used with
laboratory, shop, or ironing equipment that requires mobility during operation.
An equipment shutoff valve shall be installed where the connector is attached
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to the building piping. The connector shall be of minimum length and shall not
exceed 3 6 feet. (0.9 4-8-m). The connector shall not be concealed and shall
not extend from one room to another or pass through wall partitions, ceilings,
or floors.

Exception: Listed metal appliance connectors shall have an overall
not to exceed three (3) feet (914 mm), except range and domesti
dryer connectors, which may not exceed six (6) feet (1829 mm

(B) Outdoor. Outdoor gas hose_not to exceed 15 feet (4.6 m)
shall be permitted to be used to connect portable
equipment. An equipment shutoff valve, a listed quick-dis
listed gas convenience outlet shall be installed wh
attached to the supply piping and in such a man
accumulation of water or foreign matter. This co
in the outdoor area where the equipment is to be u

(A) Portable industrial gas utilization equipment ent requiring mobility or
subject to vibration shall be permitte ed to the building gas
piping system by the use of flexik e n 0_exceed 15 feet (4.6 m),
suitable and safe for the conditions unde it can be used.

(B) Industrial gas utilization equip y mobility shall be permitted to be
connected to the rigid piping b
suitable for the servic quire ere swivel joint or couplings are used,
only the minimum n [ hall be installed.

(C) Industrial gas utili ipment subject to vibration shall be permitted to
be connected

connectors r the service required.
(D)  Where flexi ns are used, they shall be of the minimum practical
length xtend from one room to another or pass through any

, partitio eilings, or floors. Flexible connections shall not be used in a
ealed location. They shall be protected against physical or thermal
e and shall be provided with gas shutoff valves in readily accessible
in rigid piping upstream from the flexible connections. [NFPA
5.2,8.5.3]

orage of Appliances. Appliances designed to be fixed in position shall be
fastened in place. Supports for appliances shall be designed and constructed
sustain vertical and horizontal loads within the stress limitations specified in the
ilding Code for the minimum basic wind speed.

Exception: Replacement of appliances in kind need only match the fastening
requirements of the equipment being replaced.
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304.6 LPG Appliances. Liquefied petroleum gas-burning appliances shall not be
installed in a pit, basement or similar location where heavier-than-air gas might collect.
Appliances so fueled shall not be installed in an above-grade under-floor space or
basement unless such location is provided with an approved means for removal of
unburned gas.

shall be installed in accordance with the Fire Code.

305.2 Access to Appliances and Equipment on Roofs.

305.2.1 Appliances and equipment located on roofs or otherselevat cations shall

be accessible.

305.2.2 In buildings where the point of access is more fourteen (14) feet
(4,267.2 mm) above grade, an inside means of acgés of shall be provided.

[NFPA 54-09:9.4.3.2]
305.2.3 The inside means of access sha ent or foldaway inside
stairway or ladder, terminating in an enclog ) rapdoor. Such scuttles or

enty-four (24) inches (560 mm
all conditions, especially snow,

feet (1,829 mm) of clearance shall
nd the edge of the roof or similar hazard,
of forty-two (42) inches (1,067 mm) in
height shall be provid posed side. Where parapets or other building
structures are utilize [ s or rails, they shall be a minimum of forty-two
(42) inches (1,067

deliberately locked on the insi
be available between the ac

ich a warm-air furnace is installed shall be provided
a clear opening not less than 22 inches in width and a

armanent ladders providing roof access shall:

e side railings that extend at least thirty (30) inches (762 mm) above the
oof edge or parapet wall.

2. Have landings less than eighteen (18) feet (5486 mm) apart measured from
the finished grade.

. Be at least fourteen (14) inches (356 mm) in width.

. Have rungs not more than fourteen (14) inches (356 mm) on center.

3.
4.
5.

. Have a minimum of six (6) inches (152 mm) toe space.
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305.2.5 Platform. A furnace located on a roof shall be installed on a substantial,
level platform. When the roof has a slope greater than one (1) in twelve (12), a level
working platform at least thirty (30) inches (762 mm) in depth and width shall be
provided along the firebox and control sides of the furnace. Sides of a working
platform facing the roof edge below shall be protected by a substantial railing forty-
two (42) inches (1067 mm) in height with vertical rails not more than twenty-on
inches (533 mm) apart, except that parapets at least twenty-four (24) inc
mm) in height may be utilized in lieu of rails or guards.

307.3.6 Instructions and Clearances. Appliances shall be ac
and complete installation instructions, including requir from
combustibles other than mounting or adjacent surfaces, aadatemp re rating of
field-installed wiring connections if over 140°F (60°C).

308.2 Protection Agalnst FIood Damage

aValllaVa aVaaVaVa ala ala NCE 4 C 3 he—dgae a
- c o 5

ﬂeed—eleva%ren For provisions regarding floo

ave a positive means of disconnect in accordance with the Electrical Code.

ala ' ll alaa ala’ a¥a ..-A. oY a¥a A . 0O - ala’ - - ava’
g O gtHp V-G~ o—V-O bt A P

- a¥a a () mMm a a¥a' a¥a aVaaVaVa a aYa o NA
" >, 7O v - e - v c -
o

mMatnian aVaYaWlla NOSe N
Ci -

eqwament—Low voltage wiring of flfty (50) volts or less W|th|n a structure shall be
installed in a manner to prevent physical damage.
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310.2 Condensate Control. When a cooling coil or cooling unit is located in an attic or
furred space, or in_any area where damage may result from condensate overflow, an
additional watertight pan of corrosion-resistant metal shall be installed beneath the
cooling coil or unit top to catch the overflow condensate due to a clogged primary
condensate draln or one pan with a standlng overflow and a separate secondary draln

size, discharging at a point that can be readily observed.
Exception: The additional watertight pan may be of corrosion re

a ceiling that do not have a secondary drain or means

pan, a water level sensing device shall be installed.insi e primary drain_pan.
This device shall shut off the appliance in the even mary drain becomes
restricted. Inline overflow devices installed in t drain line shall not be

permitted.

Equipment Capacity in Minimum Condensate
Pipe Diameter
Tons of Refrigeration Inches (mm)
Up to_10-20 Ya (20)
Over 10-24-40 1 (25)
Over 40-44-9 1-1/4 (32)
Over 90-94-125 ver 316.6-320-03 —439.6) 1-1/2 (40)
Over 125-426— (Over 439.6-443-42 -879.2) 2 (50)

The size 6f condensate waste pipes may be for one unit or a comblnatlon of units, or as
ded b e manufacturer.

Room-Air—80%

DB WB
75°F 62.5°F
(32°C)—(23°C) (24°C)  (47°C)

Condensate drain sizing for other slopes or other conditions shall be approved by the
Authority Having Jurisdiction.
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310.5 Plastic Fittings. Female PVC screwed fittings shall not be used-with-plastic-male
it | nlasti o4 | by,

and the recirculating system.

312.4 Filters for Ventilation Systems. Air filters shall be li
coatings used on filters shall have a flash point of
determined by ASTM D-93.
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CHAPTER 4
VENTILATION AIR SUPPLY

401.0 General.

This chapter contains requirements for
cooling systems and makeup air requirements for direct-gas-fired heaters 4
heaters and miscellaneous heaters._Ventilation air supply requirements
occupancies are found in Part |l of this chapter.

Part | — Ventilation Air

{EDITOR’S NOTE: DELETE SECTION 402 IN ITS ENTIRETY A
402.0 Makeup Air

Makeup air requirements for direct gas-fired heaters,
miscellaneous heaters are found in Chapters

ITH THE FOLLOWING.}

air heaters, and

{EDITOR’S NOTE: DELETE SEC O3 IN ITS ENTIRETY AND REPLACE WITH THE FOLLOWING.}

403.0 General. Evaporati ooling ems shall comply with this chapter.

Except for Section porative cooling systems shall be provided with outside
air as specified for co this code.

Air ducts and hich are a portion of an evaporative cooling system
shall comply with this ¢

5.0 Access, Inspection and Repair.

Evaporative coolers shall be accessible for inspection, service and replacement without
removing permanent construction.
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406.0 Installation.

An_evaporative cooler supported by the building structure shall be installed on a
substantial level base and shall be secured directly or indirectly to the building structure
by suitable means to prevent displacement of the cooler. Modifications made to the
supporting framework of buildings as a result of the installation shall be in accordance

evaporative cooler supported directly by the ground shall be isolated from
a level concrete slab extending not less than three (3) inches (76
adjoining ground level. An evaporative cooler supported on an abo

407.0 Scope

Buildings and structures enclosing spaces inte
provided with ventilation in accordance with thi

an occupancy shall be

408.0 Ventilation

408.1 General. Enclosed portions_ef buildi nd structures in occupancies other than
the locations specified in Secti 408.3 t gh 408.7 shall be provided with natural
ventilation through openable openings with an area of not less than 1/20 of the
total floor area of such all be provided with a mechanically operated
ventilating system. The erated ventilating system shall be capable of
supplying ventilation ai e with Table 4-1 during such time as the building or
space is occupied.

tside air quantities listed in Table 4-1 are minimum
cessarily adequate for all occupancy conditions.

2) in area for the first toilet facility, with 50 additional square inches
or each additional facility; or a mechanically operated exhaust system

08.4 Ventilation in Hazardous Locations. Rooms, areas, or spaces in_which
explosive, corrosive, combustible, flammable, or highly toxic dusts, mists, fumes,
vapors, or gases are or may be emitted due to the processing, use, handling, or storage
of materials shall be mechanically ventilated as required by the Fire Code and other
parts of this code.
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Emissions generated at work stations shall be confined to the area in which they are
generated as specified in the Fire Code and other parts of this code.

Supply and exhaust openings shall be in accordance with this code. Exhaust air
contaminated by highly toxic material shall be treated in accordance with the Fire Code.

provided capable of exhausting a minimum of 0.75 cubic
square foot (0.354 L/s/m?) of gross floor area. The buildi
alternate ventilation system designed to exhaust a minim 0f14,000 cfm (6608 L/s)
for _each operating vehicle. Such system shall b€ on the anticipated
instantaneous movement rate of vehicles, but not less percent (or one vehicle)
of the garage capacity. Automatic carbon monoxide-se€ 1g devices may be employed

to modulate the ventilation system to maints average concentration of
carbon monoxide of 50 parts per million durine t-hour period, with a maximum
concentration not greater than 200 parts i period not exceeding one hour.

e fuel-dispensing stations without
raft hangars, the ventilating system

Exception: In repair garages and
lubrication pits, in storage garages, a

may be omitted when, in th ial's opinion, the building is supplied with
unobstructed openings to i t are sufficient to provide the necessary
ventilation.

Connecting offices, i , ticket booths and similar uses shall be supplied

with conditioned air u
408.7 Group S

imum of 1.0 cfm per square foot (5.1 L/s/m?) of floor area.
pair stall shall be equipped with an exhaust pipe extension duct that

sion of such ventilating equipment when, in his or her opinion, the building is
lied with unobstructed openings to the outer air that are well distributed and
sufficient in_size to provide the necessary ventilation. Doors providing adequate
cross ventilation may serve to satisfy this requirement.
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{EDITOR’S NOTE: DELETE TABLE 4-1 IN ITS ENTIRETY AND REPLACE WITH THE FOLLOWING.}

TABLE 4-1

Outdoor Air Reguirements for Ventil:

ation® 22 10

APPLICATIONS'"

OUTDOOR VENTILATION
AIR

(cfm per square foot 3
unless noted)®

0.472 for Lis‘lper m® . 4

Aircraft Hangers

— for Repair
— for Storage

Animal Housing Areas

Art Classrooms / Studios

Assembly Rooms
— Auditoriums
— Multi-purpose

Autopsy Rooms

Ballrooms and Discos
— Where smoking is permitted

— Where smoking is pr

Bank Vaults
— Greater than

No Requirement

0.22

15 cfm / bed®

1.00

50 cfm / room™* %
20 cfm / room™* ®

0.22

30 cfm / room®
ling Alleys (seating areas) 1.67
Cafeteria Fast Food 0.25
Classrooms 0.22
Clothiers 0.12
Computer Equipment Rooms/Data Centers 0.02
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Conference Rooms 0.20
Correctional Facilities — Cells 10 cfm / person
Corridors and Utilities 0.05
Courtrooms 0.5
Daycare 0.18
Day Rooms — Correctional Facilities 10 cfm / pe
— Other 0.
Department Stores, Sales Floors and Showroom
Floors
Dining Rooms or Dining Halls
Dormitory Sleeping Rooms
Dressing Rooms
Dry Cleaners
— Coin-operated
— Commercial dry cleaners and stora
— Pick-up areas
Duplicating, Printing Areas 0.20
Enclosed Parking Garages 0.75
Fabric Stores 0.12
Florists 0.10
Food Stores 0.08
Game Rooms 0.83
Guard Stations 0.20
Gymnasium or E 0.30
Gymnasium — 0.50 &
Health s — (reducifig salons & exercise areas) 0:50
cket ball court rooms) 010
g Cel 0.25
s — (playing areas) 0.30
— (residential w/continuous exhaust) 25 cfm / room 42
— (residential w/intermittent exhaust) 100 cfm / room £-2
Kitchens
— (commercial cooking) 0.30 &
— (warming) 0.20
KItChen—S(intermittent exhaust) 100 cfm / room -
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Laboratories — (educational or art labs) 0.258
Laboratories — (testing and research) 0.25 8)
Laundries — (coin-operated and commercial) 0.25
Lecture Hall 0.50 &
Libraries

Living Areas

Lobbies — (in assembly occupancies)

Lobbies — (other than assemblies)

Locker and Dressing Rooms

Locker Rooms (with showers)

(fo

Malls and Arcades

Manicure, Pedicure Stations & Foot Spas

0.10

/ station of outdoor
air +
cfm / station exhaust

Medical Procedure Rooms 0.30&
Motor Vehicle — (repair garages) See Section 408.7
Motor Vehicle — (showrooms) 0.12
Museums / Galleries 0.12
Music Rooms 0.30
Office Spaces 0.08
Operating Rooms 0.60 &
Patient Rooms 0.25 @
Pharmacies 0.10
0.10
0.30 ®
0.08
0.20
0.30 ®
0.25

— Private (intermittent exhaust)

35 cfm / room &
50 cfm / water closet or

— Public (per water closet or urinal) rinal @
Shipping and Receiving Areas 0.10
Smoking Lounges 1.00
Spectator Areas 0.50 &
Sports Arena — (play area) 0.30
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Stages, Studios 0.50
Storage Rooms 0.05
Swimming Pools — (pool and deck area) 0.50
Telecommunication Call Centers/Data Entry Spaces

Theater — (lobbies)
Ticket Booths

Training Shops — (wood, metal, and auto training)
Transportation Platforms
Transportation Waiting Rooms

Warehouses

Wood and Metal Shops

FOOTNOTES FOR TABLE 4-1
1 Applications may not be unique to a single occupancy ggoup. pecific use is not listed,

judgment as to similarity shall be made by the Authority i .

2 Based on net occupiable space. The minimum amount O supplied during

nationally recognized
entilation rates to provide

upancy.
sfer air from adjacent spaces shall be
to adjoining spaces.

standards. Controls shall be permitted to adjus
equivalent rates per person under differg
3 The exhaust air minus the sum of the o
sufficient to provide a negative pressure

4 Normally supplied by transfer ai anical exhaust with no recirculation.

5 Independent of room size.

6 Where there is fixed seatin

7 Not less than 15 cfm (7. erson. Occupancy shall be based on the number of
bedrooms: first bedro , each additional bedroom = one person. Air quantities

nsidered”adequate if operable window option is provided.
d federal licensing standards will be acceptable in

from natural ventila
Conformance to

100

I©
0]
=
Q
0
V]
1=
=
]
=
N
N
o
=
~
>
(0]
I
o
c
2
—
o
S5
oY)
=3
=
>
(@]
O
o
o
(0]
&
Q
35
Q
Q
(@]
0]
=
—
Q
=2
(0]

alternative.
Ther in this tab

I

allowed to be intermittent operation.

OTE: DELETE TABLES 4-2, 4-3, AND 4-4 IN THEIR ENTIRETY.}
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CHAPTER 5
EXHAUST SYSTEMS

502.0 Definitions.

COMPENSATING HOOD. A hood that has an outside-air supply wit deli
belew—or-within the hood. When makeup air is diffused directly into the wi
the hood cavity, it becomes a short-circuit hood.

{EDITOR’S NOTE: REMAINDER OF SECTION 502.0 REMAINS UNCHANGED.

ired air movement.
a type approved for
talled at an approved
mable vapor or dust
explosive or flammable

503.1 General. Motors and fans shall be sized to provide t

such environments. A manually operated remote
location shall be provided to shut off fans or blo

fans used to convey flammable vapors o located outside the duct or shall
be protected with approved shields a ofing. Motors and fans shall be
accessible for servicing and mai tors and fans located on roofs shall be
toilet exhaust fan shall automatically shut

504.1 Makeup and
provisions of this cod with this section. Ducts shall be substantially airtight
of Chapter 6. Exhaust-ducts—shall-not-extend-into—or

xhaust ducts shall terminate outside the building and shall

stic Range Vents. Ducts used for domestic kitchen range ventilation shall
d shall have smooth interior surfaces. Ducts for domestic range hoods
e cooking appliances. Up draft vents do not require backdraft dampers.
shall terminate a minimum of 9 inches above grade.

eption: Ducts for domestic kitchen downdraft grill-range ventilation installed
under a concrete slab floor may be of approved Schedule 40 PVC provided:

(1) The under-floor trench in which the duct is installed shall be completely backfilled
with sand or gravel.

(2) Not more than ene—{1)-six (6) inches {25:4-mm)-(152.4 mm) of a six (6) inch

diameter (152 mm) PVC coupling may protrude above the concrete floor surface.
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(3) PVC pipe joints shall be solvent cemented to provided an air- and grease-tight
duct.

(4) The duct shall terminate a_minimum of 12 inches above grade outside the
building and shall be equipped with a backdraft damper.

with a backdraft damper. Screens shall not be installed at the d
Ducts for exhausting clothes dryers shall not be connected or i
metal screws or other fasteners that will obstruct the flow. CI
exhaust ducts shall not be connected to a gas vent connector, 'gas

and shall only serve clothes dryers. Clothes dryer moistu ust ts shall not
extend into or through ducts or plenums.

504.3.2.2 Length Limitation. Unless otherw
dryer manufacturer’s installation instructions
Having Jurisdiction, domestic dryer moi
total combined horizontal and vertical
including two (2) 90 degree (1.57 rad) elb
and 40 feet for 5-inch diameter d
each 90-degree (1.57 rad) elbow i
40 feet, a system designed by a
practice as such in the

5 feet for 4 inch diameter duct,
(610 mm) shall be deducted for
f two._For duct lengths in excess of
tered professional engineer licensed to
required.

504.6 Gypsum Wallbo
environmental air du

s. Bathfoom and laundry room exhaust ducts and other
ot be constructed of gypsum wallboard-subject-to

. Nail Salons shall be exhausted to the exterior of the building
vided with .22 cfm of outside makeup air per salon station.

504.7 Nail Salon
at a rate of cfm and

5t Duct Termination. Exhaust ducts shall terminate outside the building
ise approved by the Authority Having Jurisdiction.

capture, and remove emissions generated from product use or handling when required
by the Building-Construction Code or Fire Code and when such emissions result in a
hazard to life or property. The design of the system shall be such that the emissions are
confined to the area in which they are generated by air currents, hoods, or enclosures
and shall be exhausted by a duct system to a safe location or treated by removing
contaminants. Ducts conveying explosives or flammable vapors, fumes, or dusts shall
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extend directly to the exterior of the building without entering other spaces-and-shal-not
extend-into-orthrough-ducts-and-plenums.
Exception: Ducts conveying vapor or fumes having flammable constituents less

than 25 percent of their lower flammability limit (LFL) may pass through other
spaces.

505.3 Makeup Air. Makeup air shall be provided to replenish air exh
ventilation system. Makeup-air intakes shall be located so as to avoid
contaminated air-within-enclosures.

505.4 Hoods and Enclosures. Hoods and enclosures s

contaminants originate in a concentrated area. The design o

shall be such that air currents created by the exhaust

contaminants and transport them directly to the exhaust duct:

sufficient to dilute explosive or flammable vapors, fumes )

505.2. Hoods of steel shall have a base metal thickneg % 5
() ()4

or enclosure
apture the
lume of air shall be
s set forth in Section
n 0.027 inch (0.69
; 0.033 inch (0.84 mm)
inch (1.12 mm) (No. 18
gauge) for hoods serving a Class 3 duct syste 0.068 inch (1.73 mm) (No. 14
gauge) for hoods serving a Class 4 duct syste

mm) (No. 22 gauge) for Class 1 and Class 5 metal d

Approved nonmetallic hoods and du€t's ay be used for Class 5 corrosive

3 2 —Edges of
rance between hoods and combustible

505.5 Exhaust Duct T ion. aust ducts shall terminate outside the building
unless otherwise appr; e Authority Having Jurisdiction.

that these materials will be equivalent to metal ducts installed in
ance with this chapter.

serving a Class 5 system may be constructed of approved nonmetallic
aterial when the corrosive characteristics of the material being conveyed make

metal system unsuitable and when the mixture being conveyed is
nonflammable.

Approved nonmetallic material shall be either a listed product having a flame-
spread index of twenty-five (25) or less and a smoke-developed rating of fifty (50)
or less on both inside and outside surfaces without evidence of continued
progressive combustion, or shall have a flame-spread index of twenty-five (25) or
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less and shall be installed with an automatic fire-sprinkler protection system
inside the duct.

(3) Ducts used in central vacuum cleaning systems within a dwelling unit shal-may
be constructed of PVC pipe or other materials in compliance with the applicable
standards referenced in Chapter 17. Penetrations of fire walls or floor-ceiling,or
roof-ceiling assemblies shall comply with the Building Code.

between a garage and dwelling unit to the central vacuuming unit

Aluminum ducts shall not be used in systems conveying flamma
or explosive dusts, nor in Class 2, 3, or 4 systems. Galvanized
ducts shall not be used when the temperature of the material bei
400°F (205°C).

e ay Usea—H—Gta

506.2 Construction. Ducts used for co iIRg pre s shall be of substantial airtight
construction and shall not have opening n those required for operation and
maintenance of the system. Ductsgeonstru of steel shall comply with Table 5-5 or 5-
6.

Exceptions:

(1) Class 1 product- ing ducts that operate at less than four (4) inches water

ressure and convey noncorrosive, nonflammable,
at temperatures not exceeding 250°F (121°C) may
ce with Tables 6-1, 6-2, 6-3, 6-4, 6-5, 6-7, 6-8, or, with

or roof-ceiling assemblies shall comply with the Building Code. Copper or
pipes or conduit extending from within the separation between a garage
elling unit to the central vacuum unit may be used.

use of rectangular ducts conveying particulates shall be subject to approval of
e ding official. The design of rectangular ducts shall consider the adhesiveness
buildup of products being conveyed within the duct.

Aluminum construction may be used in Class 1 duct systems only. The thickness of
aluminum ducts shall be at least two Brown and Sharpe gauges thicker than the gauges
required for steel ducts set forth in Tables 5-5 and 5-6.

-43 -



Houston Amendments to 2006 UMC

506.4 Explosion Venting. Ducts conveying explosive dusts shall have explosion vents,
openings protected by antiflashback swing valves, or rupture diaphragms. Openings to
relieve explosive forces shall be located outside the building. When relief devices
cannot provide sufficient pressure relief, ductwork shall be designed to withstand an
internal pressure of not less than 100 pounds per square inch (689 kPa).

[\ D N

e duct half*filled
, th nger's design
h the ‘material being
ot be placed on

506.5.1 Duct supports shall be designed to carry the weight
with material. Where sprinkler protection is provided in the du

conveyed, whichever has the higher density. Loads
connecting equipment.

processesproducing smoke or grease-laden vapors
system that complies with all the equipment and
ode. '

507.1 Cooking equipment used
shall be equipped with an exhat
performance requirementsfFof thi

performance als he-m ] 1 he de
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507.1.32 All interior surfaces of the exhaust system shall be reasonably accessible
for cleaning and inspection purposes.

507.1.63 Cooking equipment that has been listed in accordance with U %
equivalent standard for reduced emissions shall not be required to begprovided s
an exhaust system. [NFPA 96: 4.1.1.1]

507.2.1 Except where enclosures are required,
exhaust fans, and ducts shall have a clears
(457.2 mm) to combustible material,

combustible material, and 0 inches (0 mm

t eighteen (18) inches
(76.2 mm) to limited

Exception No. 1: Where-the-hog oF-grea roval-device-is-listed
lesser-clearances-\When using Ilst aterials, Clearances shall be as provided in
the manufacturer’s installation instr

(a) 0.013 inch (0.
(25.4 mm) on bustlbe spacers shall have nine (9) inch (228.6 mm)

No. 22 gauge) sheet metal on one (1) inch (25.4 mm)
ts or ceramic fiber blanket reinforced with wire mesh or
out one (1) inch (25.4 mm) on noncombustible spacers
ave three (3) inch (76.2 mm) clearance to combustible material.

o. 3: Reduced clearance to limited-combustible materials to zero
ce where protected by metal lath and plaster, ceramic tile, quarry tile,
oncombustible materials or assembly of noncombustible materials, or
Is and products that are listed for the purpose of reducing clearance and
acceptable to the Authority Having Jurisdiction. The listed materials shall be
stalled in accordance with the conditions of the listing and the manufacturer's
instructions and shall be acceptable to the Authority Having Jurisdiction.

507 2, 3 F|eld-AppI|ed and Factory Buﬂt Grease Duct Enclosures Field-applied
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Factog\[
built grease duct enclosures shall be protected with a throuqh penetratlon firestop

system classified in accordance with ASTM E814 having an "F" and "T" rating equal
to the fire resistance rating of the assembly being penetrated from the point at which

grease duct protection system shall be listed in accordance with UL 2221,
for Tests of Fire Resistive Grease Duct Enclosure Assemblies and

96:4.3.3,4.3.3.1,4.3.3.2]

Field-applied grease duct enclosures shall be protec :
penetration firestop system classified in accordance with AS E ing an "F"

and "T" rating equal to the fire resistance rating of the as§em bei enetrated.
The surface of the field fabricated grease duct shall be & @ yusly covered on all
sides from the point at which the duct enclosure penegtiate eiling, wall, or floor to

for Fire Resistive Grease Duct Enclosure Systems lled in accordance with
the manufacturer's instructions and the listimg ts. [INFPA 96: 4.3.1,

4.3.1.1,4.3.1.2] ‘

the outlet terminal, listed in accordance with AST m‘ ndard Test Methods

507.4 equired he—Authori : ' otificatio 3
given-of-A permit shaII be reqwred for an ‘f’ n, replacement or relocatlon of any
exhaust or extinguishing system of'part the of or cooklng equipment.-Satisfaction-shall

be-bHbro --. a ha A aVa — (. N a¥al omplete—exi am
vipwa y 2 J i

alalda a S 1} a ala lVaYaYa aVda NCE A N a¥a aValda\V/aYa
v v vinvie a CHIHH OV -
a ala

> C

508.1 Where Re
type deep fat fry
barbecues i

Hoods shall be installed at or above all commercial-
ilers, grills, steam-jacketed kettles, hot-top ranges, ovens,

ing appliances, Fe#sseﬁes—drshwasmng—maehmes,—and

the p section, a food processing establishment shall include any buiIding
1 : ed for the processing of food, but shall not include a dwelling unit.

oods shall be installed at or above other commercial-type ovens,
and dishwashing machines.

(1) Direct vent dishwashers connected to an approved exhaust system.

(2) Under counter, and enclosed single-batch low temperature chemical
dishwashers (maximum 135E F).
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Exceptions for both type 1 and 2 hoods:

(3) This requirement shall not apply to domestic type cooking equipment located in
daycare facilities, churches, employee lunchrooms, or similar uses that are no
more hazardous than kitchen facilities in an individual dwelling unit.

(4) Listed convection ovens.

508.1.1 Construction. The hood or that portion of a primary collectio

supported by steel not less than 0.043 inch (1.09 mm) (No. 18 MS
stainless steel not less than 0.037 inch (0.94 mm) (No. 20 MS
other approved material of equivalent strength and fire and corr

Exceptions:
(1) Listed exhaust hoods with or without exhaust dam

(2) Type Il hoods shall be constructed of at lea
gauge) steel. Hoods constructed of copper s
at least twenty-four (24) ounces per square
seams shall be substantially tight. Soldems
a joint or seam_on copper hoods.

h (0.61 mm) (No. 24
copper sheets weighing
32 kg/m?). Joints and

All hoods shall be secured in place by noncomb

508.4.1.1 Capacity of Hogds. C -type commercial cooking hoods shall
exhaust through the hoodé@minimu antity of air determined by application of
the following formulas:
WHERE:
A = the horizontal su of the hood, in square feet (m?).
P = that part of th hood that is open, in feet (mm).

etween the lower lip of the hood and the cooking surface.

ow required may be calculated using the formula for three sides
II' hood airflow requirements shall be in accordance with the
or low-temperature appliance hoods. When all appliances are electric, the

510.1.1 Ducts shall not pass through fire walls or fire partitions.

Exception: Steel supply and exhaust ducts may be protected with a duct wrap
material approved for such use, that provides an equivalent fire-rating when
installed in accordance with the manufacturer's specifications and an in approved
fire-rated design, including through-penetration fire-stop and sealants.
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A letter sealed by the design professional or a special inspector certifying
compliance with the fire-rated design and manufacturer's installation
requirements for the finished installation must be provided to the authority having

jurisdiction .

510.1.4 All ducts shall be installed without forming dips or traps that migh
residues. In manifold (common duct) systems, the lowest end of the mai
be connected flush on the bottom with the branch duct. Duct systems
| hood shall be so constructed and installed that grease cannot beco

510.1.6 A sign shall be placed on all duct access p
ACCESS PANEL—DO NOT OBSTRUCT

510.1.8 Ducts, Non-Grease. Ducts
constructed of rigid metallic materia
supports shall comply with Chapter
adequately sealed._Ducts servi i

erving Type Il hoods shall be

n Chapter 6 Duct bracing and
' , e shall be
er exhaust shaII be |ICIUId tight and shall
304 stainless steel.

510.3.4.1 Horizo . orizontal ducts, at least one 20 inch by 20 inch
ing shall be provided at twelve-foot intervals. fer
------ / , an access door shall be provided within two feet of

- Where an opemng of thls size is not
e, openings large enough to permit thorough cleaning shall be

510.3.4.3 Vertical Ducts. Adequate access for cleaning shall be provided on
each floor at no more than 15foot mtervals Qn—vemeaJ—dHeMeFk—wheFe

Frsepte—aeeemmedatedeseeni—[NFPA% 742 1]
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510.5.2.2 Butt-weld, welded flange or overlapping duct connections of either the

connections. The inside duct section shall always be uphill of the out
section. The difference between inside dimensions of overlapping s
not exceed 1/4 inch (6.4 mm). The overlap shall not exceed two

m). (See Figure 5-3.)

EDITOR’'S NOTE: DELETE AND RESERVE SECTIONS 510.7,

approved self-closing fire doors of proper rating all be installed in
accordance with NFPA 80, Standard for Fire Door > Windows. Openings on
other listed materials or products shall be clg :

the terms of the listing and the manufacturg [
the Authority Having Jurisdiction. The pane

510.8.2 Rooftop Terminations.

510.8.2.1 Rooftop termi
following:

and shall be acceptable to
Hy-accessible.

ons shall\be arranged with or provided with the

(A)A minimum of .05 m) of clearance from the outlet to adjacent

st outlets for grease ducts serving commercial food heat-processing
ent may terminate not less than five (5) feet (1524 mm) from an
djacent building, adjacent property line or air intake opening into a
uilding if the air from the exhaust outlet is discharged away from such
locations.

(2) Upon approval of the Authority having jurisdiction, the exhaust from any
hood serving commercial food heat-processing equipment may terminate
in_a properly engineered air recovery system for recirculation to the room
in which the hood is located.

(B) The exhaust flow directed up and away from the surface of the roof and a
minimum of forty (40) inches (1.02 m) above the roof surface.
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(C) The ability to drain grease out of any traps or low points formed in the fan or
duct near the termination of the system into a collection container that is
noncombustible, closed, rainproof, structurally sound for the service to which
it is applied, and will not sustain combustion. A grease collection device that
is applied to exhaust systems shall not inhibit the performance of any fan.

Exception: Grease containers that are evaluated for equivalency
preceding requirements and listed as such.

(D)A listed grease duct complying with Section 510.4, or
complying with Section 510.5.

(E) A hinged upblast fan supplied with flexible weatherproo
service hold-open retainer to permit proper inspection®an
listed for commercial cooking equipment, provide
minimum of eighteen (18) inches (457.2 mm) ab
fan discharges a minimum of forty (40) inches
(See Section 511.1.1.)

(F) Other approved fan, provided (1) it mee eguirements of Sections
510.8.2(C) and 511.1.3, and (2) its di 1€ *xtended duct discharge

of surface and the
ove the roof surface.

{EDITOR’S NOTE: DELETE AND RES 510.8.2.2.}

511.1 Exhaust Fans for Co i Equipment.

Where solid-fuel cooking
Section 517.0. All fans

to be vented, the duct system shall comply with
xhaust shall be listed for their intended use.

ns shall be of the type with the motor located outside
ith belts and pulleys protected from the airstream by a grease
hall be connected to the exhaust duct by flanges securely
shown in Figure 5-6(a), or by a system specifically listed for such use.
nectors shall not be used.

vapors. Test-data—performance
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{EDITOR’S NOTE: DELETE SECTION 511.3 IN ITS ENTIRETY AND REPLACE WITH THE
FOLLOWING.}

511.3 Makeup Air. Each room provided with an exhaust system shall have air supplied
to the room that is a minimum of 95% of the amount of air to be exhausted. Supplied air
may be transferred from adjacent conditioned spaces. Makeup diffusers shall be logated

exhaust airflow from the kitchen area.

Exceptions:

H-When its fire-extinguishing system discharges, make @ pplied internally to
a hood shall be shut off.

511.4.1 Master kitchen exhaust d at . multiple tenants shall include

provision to bleed air from outdoors o j t spaces into the master exhaust

duct where required to maintain the n ary minimum air veleeity-quantity in the
master exhaust duct.

513.5 Manual Activatio

{EDITOR’S NOTE: EMAINDER OF SECTION 513.5 IN ITS ENTIRETY AND REPLACE
WITH THE FOLLOWING

513.5.1 A readi sible means for manual activation shall be located between
forty-eight (48) inches (1,067 mm and 1,219 mm) above

cated in a path of exit or egress, and shall clearly identify the hazard

ull station shall not require more than forty (40) pounds (178 N) of force,
movement not to exceed fourteen (14) inches (356 mm) to actuate the fire
suppression system. The automatic and manual means of system activation external
e control head or releasing device shall be separate and independent of each
other so that failure of one will not impair the operation of the other.

513.5.2 The manual means of system activation shall be permitted to be common
with the automatic means if the manual activation device is located between the
control head or releasing device and the first fusible link.
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513.5.3 An automatic sprinkler system shall not require a manual means of system
activation.

513.5.4 The means for manual actuator(s) shall be mechanical or rely on electrical
power for actuation.

513.5.5 Electrical power shall be permitted to be used for manual activatig
standby power supply is provided or if supervision is provided in accorda
Section 513.7.

514.0 Procedures for the Use and Maintenance of Equipment.

For the purpose of enforcement the building owner is responsible lian ith all
operating and maintenance procedures specified in this Code nufacturer.
Compliance with and enforcement of operating and mainte
the following sections is the responsibility of the building ow

below the surface, behind the
exhaust, such as griddles or
grease accumulation, cleaned by a
erson_acceptable to the Authority Having

properly trained, qualified,
Jurisdiction. [NFPA 96:11.

514.6.1 Automati | cavers on cooking appliances, especially fryers, shall
not interfere with t i@y of the fire suppression system.

re hood plenum and the blower section shall be cleaned a minimum
gvery three (3) months.

spection and testing of the total operation and all safety interlocks in
ordance with the manufacturer's instructions shall be performed by qualified
ice personnel a minimum of once every six (6) months, or more frequently if

required.

Exception: Fire-extinguishing equipment shall be inspected in accordance with
Section 514.2.

-52-



Houston Amendments to 2006 UMC

514.6.6 A signed and dated log of maintenance as performed in accordance with
Sections 516.6.4 and 516.6.5 shall be available on the premises for use by the
Authority Having Jurisdiction.

{EDITOR’S NOTE: DELETE SECTION 515.3 IN ITS ENTIRETY.}

{EDITOR’S NOTE: DELETE SECTION 516.6 IN ITS ENTIRETY.}

517.6.1 A replacement or makeup-air system shall be provide sitive
supply of replacement air at all times during cooking op ons specified b
Section 511.3.

S be listed for the
| be approved by the
lled in accordance with

application where produced in practical quantiti
Authority Having Jurisdiction. When listed, the
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CHAPTER 6
DUCT SYSTEMS

{EDITOR’S NOTE: DELETE SECTION 601.2 IN ITS ENTIRETY.}

602.1 General. Supply air, return air, and outside air for heatin
evaporative cooling systems shall be conducted through duct syste
metal as set forth in Tables 6-1, 6-2, 6-3, 6-4, 6-7, 6-8, 6-9, and 6
complying with UMC Standard No. 6-2 or the referenced HV
standard in Chapter 17. Rectangular ducts in excess of t [ s w.g. shall
comply with UMC Standard No. 6-2 or the referenced HVAC
in Chapter 17. Ducts, plenums, and fittings may be const
ceramics when installed in the ground or in a concret
tightly sealed.

f concrete, clay, or
vided the joints are

Corridors shall not be used to convey air to o
[ rsh jon-except when g

Concealed building spaces or independe tion within buildings may be
used as duets-orreturn air plenums.

When gypsum products are exposed plenums, the air temperature shall
be restricted to a range from 50°F»(10°C) (52°C), and moisture content shall
be controlled so that the mate is not adwersely affected. For the purpose of this

section, gypsum products shall’not be exposed-in-used as ducts-serving-as-supply-from

Q\, NO via aValls ala r altdaVla aValllala v aYaa a a

v

See Chapter 8 for
or through ducts

ombustion products venting systems extending into

under positive pressure and venting systems shall not extend into or
. For appliance vents and chimneys, see Chapter 8.

stibles Within Ducts or Plenums. Materials exposed within ducts or
be noncombustible or shall have a flame spread index not greater than
5) and a smoke developed index not greater than fifty (50), when tested as
osite product in_general accordance with one of the following test methods:
55, Method of Test of Surface Burning Characteristics of Building Materials,
TM E84, Surface Burning Characteristics of Building Materials, or UL 723, Test for
Surface Burning Characteristics of Building Materials,_or CAN/ULC S$102.2-M88,
Standard Method of Test For Surface Burning Characteristics of Floor Coverings, and
Miscellaneous Materials and Assemblies, except as indicated below.
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Exceptions:

(1)

(8)

(11)

Return-air and outside-air ducts, plenums, or concealed spaces that serve a
dwelling unit shall be permitted to be of combustible construction._Floor joists
or trusses shall not be located within a return air plenum.

Air filters meeting the requirements of Sections 312.0 and 503.3.

Water evaporation media in an evaporative cooler.
Charcoal filters when protected with an approved fire suppressi

Electrical wiring in plenums shall comply with NFPA 70,
Code. Electrical wires and cables and optical fiber cabl
labeled as suitable for use in plenums and shall have a

greater than 0.15, and a peak optical density
tested in accordance with NFPA 262, Flame Tra

Nonmetallic fire—sprinkler—piping in g > oe listed and labeled as
suitable for use in plenums and 2 a flame spread distance not

eater than 0.5, when tested in

than 0.15, and a peak optica 0
stic Sprinkler Pipe for Visible Flame

accordance with UL 1887, Fire
and Smoke Characteristigs.

Nonmetallic pneu ing inYPlenums shall be listed and labeled as
suitable for use 4 s and shall have a flame spread distance not

s and shall have a peak rate of heat release not greater than 100
an average optical density not greater than 0.15, and a peak optical
t greater than 0.5, when tested in accordance with UL 2043, Fire
t for Heat and Visible Smoke Release for Discrete Products and their
essories Installed in Air-Handling Spaces.

moke detectors.

Duct insulation, coverings, and linings and other supplementary materials
complying with Section 605.0.

Materials in a Group H-5,-Division-6, HPM fabrication area including the areas
above and below the fabrication area sharing a common air recirculation path
with the fabrication area.
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(12) Miscellaneous systems components of predominantly CPVC construction,
including valve handles, that accumulatively do not exceed one pound of
plastic material in any one hundred cubic feet volume of a return air plenum.

airtight by means of tapes, mastics, gasketing, or other means._Sealant mate
methods of assemblage shall be in accordance with the manufacturer’s inst
conform to SMACNA Method A.

Crimp joints for round ducts shall have a contact lap of at least
and shall be mechanically fastened by means of at least three (3
equally spaced around the joint, or an equivalent fastening method:

Joints and seams for 0.016 inch (0.41 mm) (No. 28 g
mm) (No. 30 gauge) residential rectangular ducts shall be a
0.019 inch (0.48 mm) (No. 26 gauge) material.

Joints and seams for rectangular duct systems shg

d 0. inch (0.33
ied in Table 6-1 for

d in Table 6-1.

Joints and seams for flat oval ducts and rg er than single-dwelling

units shall be as specified in Table 6-8.

Joints and seams and all reinforcements
shall meet with the conditions of prio
instructions that shall accompany the pr sure systems for rigid air ducts and
plenums shall be listed in accord 181A, Standard for Closure Systems for
Use with Rigid Air Ducts and . Closure systems for flexible air ducts

-made air ducts and plenums
ccordance with the installation

602.5 Metal. Every d , or fitting of metal shall comply with Table 6-1 or 6-8.
Exceptions:

standard in Chapter 17, with prior approval, or duct systems
ith UL 181, Standard for Factory-Made Air Ducts and Air

Systems complying with the UMC Standard 6-2 or the referenced HVAC
construction standard in Chapter 17-with-priorapproval.

.5 Support of Ducts. Installers shall provide the manufacturer’s field fabrication and
installation instructions to the Authority Having Jurisdiction.

In the absence of specific supporting materials and spacing, approved factory-made
air ducts may be installed as set forth in Table 6-10.
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{EDITOR’S NOTE: DELETE SECTION 604.6 IN ITS ENTIRETY.}

605.0 Insulation of Ducts.

Supply- and return-air ducts and plenums of a heating or cooling system sh
insulated to achieve the minimum thermal (R) value as set forth in Tables 6-6

Exceptions:

(A)Factory-installed plenums, casings, or ductwork furnished as agpart H
equipment tested and rated in accordance with approved fficiency
standards.

(B)Ducts or plenums located in conditioned spaces.

(C)For runouts less than ten (10) feet (3 m) in length toga: inals or air outlets,
the rated R-value of insulation need not exceed R-3.5

(D)Backs of air outlets and outlet plenums expos
conditioned spaces with face areas exceeding
not exceed R-2 (R-0.4); those five (5) sq

jtioned or indirectly
are feet (0.5 m?) need
or smaller need not be

insulated.
(E) Ducts and plenums used exclusively for e cooling systems
Approved materials shall be installed and plenums for insulating, sound
deadening, or other purposes. Materlals ve a mold, humidity, and erosion-

resistant surface that meets the
Chapter 17. Duct liners in sys exceeding 18 inches in
height and width shall be fastened with both adhesive
and mechanical fasten ed edges shall have adequate treatment to
withstand the operatin '

Insulation applied
and adhesives, |
twenty-five (2

of ducts, including duct coverings, linings, tapes,
gs shall have a flame-spread of index not greater than
e developed index not greater than fifty (50), when tested in
, Method of Test of Burning Characteristics of Building
accordance with ASTM E 84, Surface Burning Characteristics of
or in accordance with the provisions of UL 723, Test for Surface
tics of Building Materials. The specimen preparation and mounting
ASTM E 2231, Specimen Preparation and Mounting of Pipe and Duct
erials to Assess Surface Burning Characteristics, shall be used. Air duct
gs'and linings shall not flame, glow, smolder, or smoke when tested in
nce with ASTM C 411, Hot-Surface Performance of High-Temperature Thermal
sulation, at the temperature to which they are exposed in service. In no case shall the
temperature be below 250°F (121°C).

Factory-made air ducts and faced insulations intended for installation on the exterior
of ducts shall be legibly printed with the name of the manufacturer, the thermal
resistance (R) value at installed thickness, and the flame-spread index and smoke
developed index—+atings of the composite material.
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Insulation on ducts in unconditioned spaces shall be vapor sealed.

606.2 Fire Dampers. Fire dampers shall comply with the standard for fire dampers
referenced in Chapter 17, and shall be installed in accordance with the approved
manufacturer’s installation instructions when required by the Building Code
dampers shall have been tested for closure under airflow conditions and <

nan, one

labeled for both maximum airflow permitted and direction of flow. When m
damper is installed at a point in a single air path, the entire airflow shall
be passing through the smallest damper area. Fire dampers shall
approved agency. Only fire dampers labeled for use in_dynami
installed in heating, ventilation, and air conditioning systems
operate with fans “on” during a fire.

Ductwork shall be connected to damper sleeves or ass in accordance with

the fire damper manufacturer’s installation instructions.

> construction. Access shall not
require the use of tools, keys, or special 2ss points shall be permanently

not less than 1 %-inch (25.4 42/4-mm) i ‘
DAMPER. Access doors in ductsshall be t fitting and suitable for the required duct
construction, and access door Il be not Mere than 2 inches less than the size of the
duct up to 24 inches, and 24.i 4 inch in ducts of 28-inch dimension or larger.

609.0 Automatic Sh

Air-moving syste lyin in excess of 2,200 2,0600-cubic feet per minute (944
1038.2834 L/s) to e spaces within buildings shall be equipped with an automatic
shutoff. Aut [ all be accomplished by interrupting the power source of the
ipment upon detection of smoke in the main supply-air duct_or return-air

section shall be supervised by such systems.
eptions:

(1) When the space supplied by the air-moving equipment is served by a total
coverage smoke-detection system complying with the Fire Code, interconnection
to such system may be used to accomplish required shutoff.

(2) Automatic shutoff is not required when all occupied rooms served by the air-
handling equipment have direct exit to the exterior and the travel distance does
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(3) Automatic shutoff is not required for Group R, Division 3 and Gro

(4) Automatic shutoff is not required for approved smoke-control syste

(5) Smoke detectors that are factory installed in listed ai

{EDITOR’S NOTE: DELETE TABLES 6-6 A & 6-6

not exceed 100 feet (30,480 mm)._For the purpose of this exception, occupied
rooms shall not include rooms that have less than 300 square feet and are

ancillary to the function of the space served by the air-handling system, such as

restrooms, storerooms, or cashier or manager offices.

Occupancies.

analysis demonstrates shutoff would create a greater hazard, s
encountered in air-moving equipment supplying specialized poti
occupancies_and clean rooms. Such equipment shall be requi
detection with remote indication and manual shutoff cap
location.

equipment may be
used in lieu of smoke detectors installed in the y-air duct served by

such equipment.

ITH THE FOLLOWING.}

Insulation Types Insulation Types

Duct Location nically Cooled and Qutside Air Heating Only

1.  Onroof or exterior of building R-8, V. W R-8 W
2. Inside the building thermal R-5V R-5
3. Outside the building ther R-8.V R-8

aterial with a permfating not exceeding 0.5 perm (29 ng/Pa-s- m?). Vapor retarders shall be installed on

in spaces vented to the outside in geographic areas where the summer dew point temperature exceeds 60°F
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CHAPTER 7
COMBUSTION AIR

{EDITOR’S NOTE: DELETE AND RESERVE SECTION 701.1.4.}

701.9 Louvers, Grilles and Screens.

(A) Louvers and Grilles. The required size of openings for combusti
dilution air shall be based on the net free area of each opening.
through a design of louver, grille or screen is known, it shall be

design and free area are not known, it shall be assumed th
25 percent free area and metal louvers and grilles will ha

(B) Minimum Screen Mesh Size. Screens shall no
[NFPA 54:9.3.7.2]

(C) Motorized Louvers. Motorized louvers
they are proven in the full open position_prior urner ignition and during main
burner operation. Means shall be prov the main burner from igniting
should the louver fail to open during burn and to shut down the main burner if
the louvers close during burner opggation. A 54:9.3.7.3]

tion-Air Openings for Ducts’

COLUMN 2
Buildings i i Buildings of Unusually Tight Construction®
SIZE OF OPENINGS
CONDITION CONDITION OR DUCTS
Appliance in May rely on infiltration alone. Appliance in Provide two openings, each having 1 sq.
unconfined s unconfined inch (645 mm® ) per 5000 Btu/h (1.47 kW)
sgacez: input. Ducts admitting outdoor air may be
Obtain combustion | connected to the cold-air return.
air from outdoors
or from space
freely
communicating
with outdoors.
Provide 2 openings into enclosure, Appliance in 1. Provide two vertical ducts or plenums;
each having 1 sq. inch (645 mm” ) per confined sgace": 1 sq. inch (645 mm? ) per 4000 Btu/h
1000 Btu/h (293 W) input freely Obtain combustion | input each duct or plenum.
communicating with other unconfined air from outdoors 2. Provide 2 horizontal ducts or
interior spaces. Minimum 100 sq. inch or from space plenums; 1 sq. inch (645 mm* ) per 2,000
(0.06 m* ) each opening.” freely Btu/h input each duct or plenum.
2. Part of air from Provide 2 openings into the enclosure® communicating 3. Provide 2 openings in an exterior
inside building. from other freely communicating with outdoors. wall of the enclosure; each opening 1 sq.
unconfined? interior spaces, each inch (645 mm? ) per 4,000 Btu/h (1.17
having an area of 100 sq. inch (0.06 m? kW) input.
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), plus 1 duct or plenum opening to 4. Provide 1 ceiling opening to ventilated
outdoors, having an area of 1 sqg. inch attic and 1 vertical duct to attic; each
Per (645 mm” ) 5000 Btu/h (1.47 kW) opening 1sq. inch (645 mm? ) per 4000
input rating. The outdoor duct or Btu/h (1.17 kW) input.
plenum opening may be connected to 5. Provide 1 opening in enclosure ceiling
the cold-air return. to ventilated attic and 1 opening

3. All air from Use any of the methods listed for enclosure floor to venti

outdoors. Obtain from confined space in unusually tight each opening 1 sq. ir
outdoors or from construction as indicated in Column Il.
space freely
communicating with
outdoors.

Footnotes:

1.| For location of openings, see Section 701.3.

2.| As defined in Section 223.0.

3.| When the total input rating of appliances in enclosure exceeds 100,000 Btu/h \ ga of each opening into the
enclosure shall be increased 1 square inch (645 mm® ) for each 1,000 Btu/h (29

.| As defined in Section 205.0.
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CHAPTER 8
CHIMNEY AND VENTS

802.2.2 Equipment Not Required to Be Separately Vented. The foll
equipment shall not be required to be vented [NEFPA-84:42.3-2}

802.2.2.8 Room heaters listed for unvented use (see Sections 92
924.24). [NFPA 54:12.3.2(8)]

802.3.6 Circulating Air Ducts and Furnace Plenums.
system shall extend into or pass through any circulating
A duct or furnace plenum shall not be construed as a

f a venting
ce plenum.

air plenum. {NEPA

802.5.4-3.1 Where an incinerator is ve
seﬂﬁﬂg—other fOSSIl fuel gas—utlllzatlon

, it shall not serve any

Ci
N ageqg N ala L 2 C a alaYa a¥al NiMnNe -
- Aw - - - v -

SA 54:12.63.2]

802.8.2 A mechanical dr ting system of other than direct-vent type shall
) below, four (4) feet (1.2 m) horizontally from,
door, operable window, or gravity air inlet into

the, vent terminal shall be located at least twelve (12)

or one (1) feet (300
any building. The

above an out p air inlet located within ten (10) feet and at least four
ine, except in a public way.

clearance, and an appliance with an input over 50,000 Btu/h (14.7 kW)
at least a twelve (12) inches (300 mm) vent termination clearance. The
of the vent terminal and the air intake shall be located at least twelve (12)
s (300 mm) above grade._Venting systems shall terminate at least three (3)
feet above an outside air — or makeup air inlet located within ten (10) feet and at
least four (4) feet from a property line, except in a public way.

{EDITOR’S NOTE: DELETE SECTION 802.9.2 IN ITS ENTIRETY.}
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802.10.3.1 A vent connector for gas utilization equipment with a single draft hood
or for a Category | fan-assisted combustion system appliance shall be sized and
installed in accordance with Section 803.0 [ [
methods.

802.10.3.3 Where two or more gas appliances are connected to a com
or chimney, each vent connector shall be sized in accordance with Sgetion 8

Ntho a A N arn - aalatide n N
S S g g SAS o cl v |- e

802.10.3.4 Where two or more gas appliances are v thro a common
vent connector or vent manifold, the common vent r or vent manifold
shall be located at the highest level consistent able headroom and
clearance to combustible material and shall be dance with Section
803.0 i i

As an alternate method applicable g
equipped appliances, the effective are

O C
manifold and all junction fittings shall be ‘%
connector plus 50 percent of the fs

802.10.12 Inspection. The
accessible for inspection,

ith

e are two draft hood—
on vent connector or vent
han the area of the larger vent
lue collar outlets.

of a vent connector shall be readily
ing, and r

803.2.10 Sea level.i gs shall be used when determining maximum capacity

a allala ala' AL aYa 4 ala ala a¥a a ala N aYal a¥a a
= - O i 1 Ci > Ci i O

Ho o S
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CHAPTER 9
INSTALLATION OF SPECIFIC EQUIPMENT APPLIANCES

902.0 General.

(A) This chapter is applicable primarily to nonindustrial-type gas utilization—e¢
appliances and installations and, unless specifically indicated, does

industrial-type equipment—appliances and installations. Listed
eguipment-appliances shall be installed in accordance with thei

manufacturer’s instructions, or as elsewhere specified in t
equipment-appliances shall be installed as specified in this paft'a
appliances and accessories, including industrial types, re can be made to the
standards listed in Chapter 17.

oe i led)so its combustion,

ventilation, and dilution air are obtained only from a bedroomior bathroom unless the
bedroom or bathroom has the required volun 1iceordance with Section 701.2.
and is to include fan compartments n stibules, where used. Where the
actual ceiling height of a room is gre ight (8) feet (2.4 m), the volume of
54:9-4

(D) Prohibited installation. ing units shall not be located in the same room

equipment. For additional information concerning p r

(B)A gas utilization egquipment—appliance shall no

(C)Where the room size in comparison with t % e eguipmentappliance is to be
calculated, the total volume of the appliance‘isidetermined from exterior dimensions
the. room is figured on the b of a g height of eight (8) ft. (2.4 m).-INEFPA
with gas utilization e

Exception: Liste eatimg furnaces.

902.1 Added or ances. When additional or replacement appliances or

apter 7. Where existing facilities are not adequate, they shall be
o meet Chapter 7 specifications.

ation components and appliances meet the clearances to combustible
provisions of this code. It shall be determined that the installation and
ation of the additional or replacement appliances do not render the remaining
appliances unsafe for continued operation.

,) The venting system is constructed and sized in accordance with the provisions of
Chapter 8. Where the existing venting system is not adequate, it shall be upgraded
to comply with Chapter 8.
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902.2 Type of Gas(es). A determination shall be made as to whether the appliance has
been designed for use with the gas to which it will be connected. No attempt shall be
made to convert the appliance from the gas specified on the rating plate for use with a
different gas without consulting the installation instructions, the serving gas supplier, or
the appliance manufacturer for complete instructions.

903.0 Air-Conditioning Equipment-Appliances (Gas-Fired Air Conditi
Heat Pumps).

{EDITOR’S NOTE: DELETE AND RESERVE SECTION 903.1.}

903.3 Clearances for Indoor Installation. The install of

equipmentappliances shall comply with the following requir
(A)Listed air-conditioning egquiprment-appliances in
comparison with the size of the egquipment-g

clearances per the terms of their listing and the
Table 9-1.)

onditioning

ms that are large in

(C) Unlisted air-conditio [ appliances shall be installed with clearances
i less than eighteen (18) inches (466-457 mm)
above the liances and at the sides, front, and rear, and nine (9)

appliances (listed and unlisted) installed in rooms that

ison with the size of the egquipment-appliances shall be
talled with reduced clearances to combustible material

the furnace plenum is adjacent to plaster on metal lath or noncombustible
| attached to combustible material, the clearance shall be measured to
Irface of the plaster or other noncombustible finish where the clearance
specified is two (2) inches (50 mm) or less.

isted air-conditioning equipment—appliances shall have the clearance from
supply ducts within three (3) feet (0.9m) of the furnace plenum be not less than
that specified from the furnace plenum. No clearance is necessary beyond this

distance. [NFPA-54:9-2.3}

903.4 Assembly and Installation. Air-conditioning equipment—appliances shall be
installed in accordance with the manufacturer’s instructions. Unless the egquipment
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appliances is-are listed for installation on a combustible surface, such as a floor or roof,
or unless the surface is protected in an approved manner, it shall be installed on a
surface of noncombustible construction with noncombustible material and surface finish
and with no combustible material against the underside thereof. [NEFPA-54:10.2.4}

shall be followed. The method of connecting supply and return ducts

proper circulation of air. [NFRA-54:10-2.5}

{EDITOR’S NOTE: DELETE SECTION 903.7 IN ITS ENTIRET REP WITH THE
FOLLOWING.}

903.7 Return and Outside Air.

903.7.1 Source. A warm-air furnace shall be prov t air, outside air, or
both. Heating systems requlated by this 0 ed to replace required
ventilation shall be arranged to dischaige : ditioned space not less
than the amount of outside air specified ding Code.

ceptions to Section 903.7(F),
bustion air and outside or return
bustion-chamber opening shall be
irtight separation without openings, other
than through an air loc st 16 square feet (1.49 m?) in area, equipped with
tight-fitting doors a close automatically. A fan plenum access not
exceeding twenty; i by thirty (30) inches (610 mm x 762 mm) may
i ing panel or door.

903.7.2 Separation. Except as per
there shall be a positive separatio
air for blower-type heating system

he minimum unobstructed total area of the outside or return-air _ducts or
openings to a heat pump shall be not less than six (6) square inches (3871 mm?) per
1000 Btu/h (293 W) nominal output rating or as indicated by the conditions of listing
of the heat pump.

903.7.4 Dampers. Volume dampers shall not be placed in the air inlet to a furnace in
a manner that will reduce the required air to the furnace.
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903.7.5 Ducts for Blower-Type Warm-Air Furnace. Except as provided in Section
903.7(F), air for every fuel-burning blower-type warm-air furnace shall be conducted
into the blower housing from outside the furnace space by continuous airtight ducts.

903.7.6 Prohibited Sources. Outside or return air for a heating system shall not be
taken from the following locations:

903.7.6.1 Closer than ten (10) feet (3048 mm) from an appliance vent
vent opening of a plumbing drainage system or the discharge o
exhaust fan, unless the outlet is three (3) feet (914 mm) above
inlet.

903.7.6.2 Where it will pick up objectionable odors, fumes,
or where it is less than ten (10) feet (3048 mm) above the

alley, or driveway.

903.7.6.3 A hazardous or insanitary location or a
defined in this code.

903.7.6.4 An area, the volume of which i Ssathan 25 percent of the entire
volume served by such system, unless ifiere i&a p: anent opening to an area
o

e entire volume served. This
ir to a warm-air furnace, shall

permanent opening, when used to.provi
be of sufficient area to comply with Segti

may be reduced to no percent of the required area, provided the
balance of the requi ir iS"taken from a room or hall having at least
three doors leadi ooms served by the furnace.

903.7.6.5 A roo any fuel-burning appliances therein.

e appliances, residential cooking appliances, direct
es, enclosed furnaces and domestic-type clothes dryers
the room or space.

avity-type or listed vented wall furnace.

er-type system complying with the following requirements:

. Where the return air is taken from a room or space having a volume
exceeding one (1) cubic foot (0.028 mm ;) for each ten (10) Btu/h (2.93
W) fuel input rate of all fuel-burning appliances therein.

. At least 75 percent of the supply air is discharged back into the same
room or space.

c. Return-air inlet shall not be located within ten (10) feet (3048 mm) of
any appliance firebox or draft diverter in the same enclosed room or
confined space.

903.7.6.6 A closet, bathroom, toilet room or kitchen.
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903.8 Air Supply
903.8.1 Duct Size. The minimum unobstructed total area of the supply-air ducts
from a blower-type warm-air furnace shall be not less than two (2) square inches
(1290 mm5) per 1000 Btu/h (293 W) approved output rating of the furnace, and the
minimum unobstructed total area of the supply- a|r ducts from a gravity-type warmasa

furnace outlet plenum collar.

For the purpose of this section, a volume damper, grille or iste
control airflow shall not be considered an obstruction.

The minimum unobstructed total area of the supply-aigfdtcts fro heat pump
shall be not less than six (6) square inches (3871 mm 000 Btu/h (293 W)
nominal output rating or as indicated by the condiiions e listing of the heat

pump.
903.8.2 Surgical Operating Room. Warm-air t openings serving a
surgical operating room shall be at least five m) above the floor

904.1.2 Gasketing. Gasketing on ga
accordance with the published listing
manufacturer.

e _door, frame, or gasketing material

U

>
Qo
QO

S D

904.2 Clearance.

(A)Llsted central 1Y€ furnaCes and low-pressure boilers installed in rooms that are
A the size of the equipment-appliances shall be installed with
per the terms of their listings and the manufacturer’s instructions. (See
0 and 1004.0 for definition.)

as alcoves and closets) in comparison with the size of the eguipment
shall be listed for such installations. Listed clearances shall not be

9
a) through 9-1(c), regardless of whether the enclosure is of combustible or
ombustible material.

Unlisted central-heating furnaces and low-pressure boilers installed in rooms that
are large in comparison with the size of the equipment-appliances shall be installed
with clearances not less than those specified in Table 9-1.

(D) Central-heating furnaces and low-pressure boilers (listed and unlisted) installed in
rooms that are large in comparison with the size of the equipment-appliances shall
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be permitted to be installed with reduced clearances to combustible material
provided the combustible material or equipment-appliance is protected as described
in Table 5-3.

(E) Front clearance shall be sufficient for servicing the burner and the furnace or boiler.

(F) Where the furnace plenum is adjacent to plaster on metal lath or noncomb
material attached to combustible material, the clearance shall be measure
surface of the plaster or other noncombustible finish where the clearanc e

e

two (2) inches (50 mm) or less.

(G)The clearance to this—equipment—these appliances shall re gwith
combustion air, draft hood clearance and relief, and accessibili See
up

Sections 305.1, 701.1, and 802.12.7.)

(H) Listed central heating furnaces shall have the clearancg q
three (3) feet (0.9m) of the furnace plenum be not less !
furnace plenum. No clearance is necessary beyond i

S
ply@@lucts within
(I) Unlisted central heating furnaces with temperatur

higher than 250°F (121°C) shall have the cle pply duct within six (6)

feet (1.8m) of the furnace plenum be no
clearance is necessary beyond this distan

(J) Central-heating furnaces other than
clearances from the supply ducts of n
from the furnace plenum for the first th
mm) for the next three (3) f 9m) an
(1.8 m). [NFPA 54:9.3.2]

ction 904.2(h) or (i) shall have
ighteen (18) inches (6-46-57 mm)
t (914 mm), then six (6) inches (150
ne (1) inch (25 mm) beyond six (6) feet

904.3.1 Under-flo tion. Furnaces installed in an under-floor area of the

end to a depth of six (6) inches (152 mm) below and twelve (12) inches (300
m) on all sides of the furnace, except on the service side, which shall have
thirty (30) inches (762mm). If the depth of the excavation for either the furnace or
passageway exceeds twelve (12) inches (300 mm), walls shall be lined with
concrete or masonry four (4) inches (102 mm) above the adjoining ground level.
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904.5 Low-Water Cutoff. See Chapter 10 of this code—Het—water—lee#er—s—rnstaHed

N aYaa
c ot

evel-arop 'O—LF

904.6 Steam Safety and Pressure- Rellef Valves See Chapter 10 of this{code.-Stean
'. ehyr—-o ”e'- ure-relie .-. eSO '.='=' 7' discharge- ity aF A‘,Ww,ﬂ-

a
-

a a aYaJalaVay:
i H

904.7 Furnace Plenums and Air Ducts.
(A)Reserved.—Furhrace—p

N DA OO A a¥a a
v

DA OOR

a A
S

Systems.

{EDITOR’S NOTE: NO CHAN DER OF SECTION 904.7.}

904.8 Refrigeration Coi installation of refrigeration coils shall comply with the
following require

lation of cooled air is provided by the furnace blower, unless the blower
t capacity to overcome the external static resistance imposed by the

igeration coils shall be installed in parallel with or on the downstream side of
ral furnaces to avord condensation in the heatlng element—unless-thefurhrace
ion. With a parallel flow
arrangement, the dampers or other means used to control flow of air shall be
sufficiently tight to prevent any circulation of cooled air through the furnace.

(D)Means shall be provided for disposal of condensate and to prevent dripping of
condensate on the heating element. [NFPA 54:9.3.8]
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BYWhere hot-water-heating boilers are connected to heating coils located

handling units where they can be exposed to refrigerated air circulation, s
piping systems shall be equipped with flow control valves or other automatic
to prevent gravity circulation of the boiler water during the coolin cle
54:9.3.9]

904.10 Equipment and Appliances on Roofs.

{EDITOR’S NOTE: DELETE AND RESERVE SECTIONS 904.10.1 AND,904.10.2.}

904.10.3 Access to Equipment and appliances on Roc
904.10.3.1 Gas-utilization-eEquipment and Appli

ated on roofs or other

904.10.3.2 In Bbuildings where the point 0 more than fifteer{15)

. o | ve above grade, an
m srovided:
n aVa 1

a Y

e a permanent or foldaway inside
stairway or ladder, terminating in a @e, scuttle, or trapdoor. Such scuttles
or trapdoors shall be at 0 (22) inches x twenty-four (24) inches
(560 mm x 610 mm) i shall opén easily and safely under all conditions,
especially snow, an onstructed so as to permit access from the roof
side unless delib
of clearance s ilable between the access opening and the edge of the
roof or similar [

(42) inches (1.1 m) in height.

ic or furred space in which a warm-air_furnace is installed shall be
ith a pull down stairway with a clear opening not less than 22 inches in
load capacity of not less than 350 pounds and an unobstructed
ageway as large as the largest piece of the furnace and in no case less than

pening to the furnace and its controls.

904.10.4 Permanent ladders providing roof access shall:

(1) Have side railings which extend at least thirty (30) inches (762 mm) above the
roof edge or parapet wall.

(2) Have landings less than eighteen (18) feet (5486 mm) apart measured from the
finished grade.
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(3) Be at least fourteen (14) inches (356 mm) in width.
(4) Have rungs not more than fourteen (14) inches (356 mm) on center.

(5) Have a minimum of six (6) inch (152 mm) toe space.

provided along the firebox and control sides of the furnace. Sides
platform facing the roof edge below shall be protected by a substan
two (42) inches (1067 mm) in height with vertical rails not more thg

mm) in height may be utilized in lieu of rails or quards.

904.11 Appliances in Attics_and Under-Floor Spaces.
904.11.1 Attiec—Access. An attic or under-floor spa

ich an appliance is
ay at least as large

thirty (22

as the largest component of the appliance, and
30) inches x thirty (30) inches (560-760 mm x

904.11.2 Passageway Height. Where the
(6) feet (1.8 m), the distance from the passa
exceed twenty (20) feet (6.1m) meas

passageway is less than six
cess to the appliance shall not

e unobstructed and shall have solid
hes (610 mm) wide from the entrance

904.11.3 Passageway. The passage
flooring not less than twenty-four (24
opening to the appliance.

904.11.4 Work Pla
than thirty (30) inche
front of the service

level working platform_or grade surface not less
hirty (30) inches (760 mm) shall be provided in

right and Horizontal). Upright furnaces may be installed in
er-floor space more than five (5) feet (1,524 mm) in height,

aces may be installed in an attic or a furred or under-floor space,
uired listings and furnace and duct clearances are observed.

nce. The installation of clothes dryers shall comply with the following
ts and all applicable requirements of Chapter 5:

ED ’'s NOTE: No CHANGE TO THE REMAINDER OF 905.1.}

905.4 Exhaust Ducts for Type 1 Clothes Dryers.

{A)A clothes dryer exhaust duct shall not be connected into any vent connector, gas
vent, chimney, crawl space, attic, or other similar concealed space.
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{EDITOR’S NOTE: DELETE REMAINDER OF SECTION 905.4.}
905.5 Exhaust Ducts for Type 2 Clothes Dryers.

(A)Exhaust ducts for Type 2 clothes dryers shall comply with this section and Section
905.4.

{EDITOR’S NOTE: DELETE REMAINDER OF SECTION 905.5.}

{EDITOR’S NOTE: DELETE AND RESERVE SECTION 905.6.}

910.1 Prohibited installation. Appheatlen—Dlrect gas-fired-in
reC|rcuIat|ng type are prohlblted hall-be

.

{EDITOR’S NOTE: DELETE REMAINDER OF SECTION 910.}

TABLE 9

Clearances to Combustible Material for Unlistec , Boilers, and Air Conditioners Installed
in Rooms That Are Large in Co riso e Size of Equipment-Appliance.

earance (in.)

Draft Hood and Single-Wall
. Top of Jacket Sides Barometric Vent
Equipment-Applianc Boiler and Rear Front  Draft Regulator Connector
|  Automatically fired, forced air
system, equipped with te
control that cannot be s 6 18 6 18
250°F (121°C
Il
kPa) 6 6 6 18 18 18
250°F (1212
18 18 18 18 18 18
18 18 18 18 18 18

.1 Clearances. The installation of duct furnaces shall comply with the following
clearance requirements:

(A)Listed duct furnaces shall be installed with clearances of at least six (6) inches (150
mm) between adjacent walls, ceilings, and floors of combustible material and the
furnace draft hood. Furnaces listed for installation at lesser clearances shall be
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installed in accordance with their listings. In no case shall the clearance be such as
to interfere with combustion air and accessibility. (See Sections 305.1 and 701.0.)

(B)Unllsted duct furnaces are prohlblted

911.2 Installation Erection—of Duct Furnaces-Equipment. Duct furna

installed erected—and—firmly—supported—in accordance with the
instructions. [NFPA 54:9:10.10.2]

911.8 Installation in Commercial Garages.

911.8.1 Parking Structures.
enclosed, basement, and underground parklng str ghall be installed in
accordance with NFPA 88A, Standard for Parklng

911.8.2 Repair Garages.
garages shall be installed in a detached bui
areas by walls, er—partitions, floors, or flog
so as to prohibit the transmission of vapors
less than one (1) hour, and that hav
area within eight (8) feet (2.4 m) of t penetrations shall be firestopped.
Air for combustion purposes shall be obtaified from outside the building. The heating
room shall not be used for th ombustible materials.

ces installed in repair
separated from repair

emblies that are constructed
g a fire resistance rating of not
the wall separating the repair

Exceptions:
(1) i lled not less than eight (8) feet (2:4-2,438 mm)

(2)
ring of Class | or Class Il flammable or combustible
petroleum gas shall be installed in accordance with NFPA
or Fuel Dispensing Facilities and Repair Garages.

xcept that at least a two (2) inch (50 mm) clearance shall be maintained between a
aft hood and combustible material. Floor-mounted food service equipment-appliances
listed for installation at lesser clearances shall be installed in accordance with its_their
listings and the manufacturer's instructions. Equipment—Appliances designed and
marked, "For use only in noncombustible locations," shall not be installed elsewhere.
[NFPA 54:9.12.1]

-74 -



Houston Amendments to 2006 UMC

913.2 Clearance for Unlisted Equipment-Appliances. Unlisted floor-mounted food
service egquipment-appliances shall be installed to provide a clearance to combustible
material of not less than eighteen (18) inches (460 mm) from the sides and rear of the
equipment-appliance and from the vent connector and not less than forty-eight (48)
inches (1.2 m) above cooking tops and at the front of the appliance equipment.

Clearances for unlisted eguipment-appliances installed in partially enclos
such as alcoves shall not be reduced. Where clearances for unlisted
appliances installed in rooms that are not partially enclosed are
combustible material or the eguipment-appliance shall be protected
Table 5-3. [NFPA 54:9.12.2]

913.3 Mounting on Combustible Floor.

(A) Listed floor-mounted food service egquipment-appliances t
for installation on floors constructed of combustible mate

mounted on combustible floors in accordance
manufacturer’s instructions.

re li specifically
be permitted to be
ir_listings and the

(B) Floor-mounted food service equipment-appliances not listed for mounting
on a combustible floor shall be mounted ig th Section 913.4 or be

18 in. (460 mm) open space unde
it has no burners and no portlon o)
the floor, it shall be per d to ounted on a combustible floor without
special floor protection, ided ther at least one sheet metal baffle between
the burner and the flo

(2) Where the
inches (200 m ace under the base of the equipment-appliance, it shall

appliance is set on legs that provide not less than four (4)
m) under the base of the equipment-appliance, it shall be permitted
ounted on combustible floors, provided the floor under the equipment
ce is protected with hollow masonry not less than four (4) inches (100
In thickness covered with sheet metal not less than 0.0195 inch (0.5 mm)
ick. Such masonry courses shall be laid with ends unsealed and joints matched
in such a way as to provide for free circulation of air through the masonry.

(4) Where the equipment-appliance does not have legs at least four (4) inches (100
mm) high, it shall be permitted to be mounted on combustible floors, provided the
floor under the equipment-appliance is protected by two courses of four (4) inch
(100 mm) hollow clay tile, or equivalent, with courses laid at right angles and with
ends unsealed and joints matched in such a way as to provide for free circulation

-75 -



Houston Amendments to 2006 UMC

of air through such masonry courses, and covered with steel plate not less than
3/16 inch (4.8 mm) in thickness. [NFPA 54:8.12.3]

913.4 Mounting on Noncombustible Floor. Listed floor-mounted food service
equipment—appliances that is are designed and marked, "For use only in
noncombustible locations,” shall be mounted on floors of honcombustible construgti
with noncombustible flooring and surface finish and with no combustible
against the underside thereof, or on noncombustible slabs or arches
combustible material against the underside thereof. Such constructlon sh
extend not less than twelve (12) inches (300 mm) beyond the
all sides. [NFPA 54:8.12.3]

913.5 Combustible Material Adjacent to Cooking Top. Any
material adjacent to a cooking top section of a food service ran ven gh listed for

close-to-wall installation, that is not shielded from the wal igh shelf, warming
closet, and so on, shall be protected as specified in Sectio for a distance of at
least two (2) feet (0.6m) above the surface of the cookip 54:9.12.5]

913.6 Use with Casters. Floor-mounted egqui th casters shall be
listed for such construction and shall be installed_in ith theirlisting-and-the
aeeempanyingumanufacturer’s installation inste ng the movement of the

[NFPA 54:9.12.6]

913.8 Ventilation. Means shall
food service egquipment-applia is installe
[NFPA 54:9.12.8]

0 properly ventilate the space in which a
to permit proper combustion of the gas.

914.0 Food Service unter Appliances.

. Listed built-in household cooking appliances shall be installed in
ith their listings and the manufacturers’s instructions. The installation

.0 Incinerators,-Commercial-lndustrial.

918.1 General. Incinerators for the reduction of refuse, garbage or other waste
materials shall be installed in accordance with the provisions of this chapter. Materials
and structural design shall meet the requirements of the Building Code. Nothing in this
section shall be construed to authorize the construction, placement, or use of any
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incinerator that is prohibited by state or federal environmental requlations or by other
ordinances of the jurisdiction.

918.2 Incinerators, Commercial-Industrial. Commercial-industrial-type incinerators
shall be constructed and installed in accordance with NFPA 82, Standard on
Incinerators and Waste and Linen Handling Systems and Equipment [NFPA 54:9.

materials shall be thirty-six (36) inches (914 mm) above, forty-ei
mm) in front and thirty-six (36) inches (914 mm) in back and at.sie
of this section also apply to incinerators installed as a part of .@

of another appliance,
isted for installation
on a combustible floor or with lesser clearances shall | ] in"accordance with the
conditions of their listings and shall be conne ey complying with the
requirements of Chapter 8.

Incinerators of small domestic type, or those that are.a pe

Exception: Existing unlined chimneys havin east four (4) inch (102 mm)
nominal brick walls may be used for of domestic gas-fired freestanding
incinerators when such chimneys m requirements of this chapter and
have been approved and inspected by rity Having Jurisdiction.

919.2 Suspended Low-l rared Tube Heaters. Suspended low-intensity
infrared tube heaters sh to the building piping system with a connector
listed for the applicati dance with ANSI Z21.24/CGA 6.10, Connectors for Gas
Appliances.

{EDITOR’S NOTE: NO CHANGE TO THE REMAINDER OF THIS

019.5 Installation in Commercial Garages and Aircraft Hangars. {EDITOR’S
OTE: NO CHANGE TO THE REMAINDER OF THIS SECTION.}

920.1 Listed Units. Listed open-top broiler units—and—hoeds shall be installed in
accordance with-their-listing-and-the manufacturers’s installation instructions.

{EDITOR’S NOTE: DELETE AND REMAINDER OF SECTION 920.1.}
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920.2 Unlisted Units. Unlisted open-top broiler units shall be installed in accordance
with the manufacturer’s instructions but shall not be installed in combustible material.

920.3 Protection Above Domestic Units. Domestic open-top broiler units shall be
provided with a metal ventilating hood not less than 0.0122 inch (0.3 mm) thick with a
clearance of not less than 1/4 inch (6 mm) between the hood and the underside..of

exhaust system and listed for use without a ventilating hood need no p
ventilating hood if installed in accordance with Section 916.1(B)(1).

Il b

920.4 Commercial Units. Commercial open-top broiler unit ovided with

ventilation in accordance with Chapter 5.
{EDITOR’S NOTE: DELETE SECTION 922, IN ITS ENTIRETY’qi RV
{EDITOR’S NOTE: DELETE SECTION 923.0, INC 1 AND 923.2, AND RESERVE.}

{EDITOR’S NOTE: DELETE SECTION 92
REPLACE WITH THE FOLLOWING.}

924.1 Vented Freestanding.
clearances from combustibl

G 924.1.1, IN ITS ENTIRETY AND

ed freest ing room heaters shall be installed with
as set forth in Table 3-1.

clearances may be installed at the clearances

Exception: Heaters i
specified on the re

displacement.

'S NOTE: DELETE SECTION 924.2 IN ITS ENTIRETY AND REPLACE WITH THE

924.2 Vented Overhead. Vented overhead room heaters shall be safely and securely
supported with hangers and brackets of honcombustible material and shall be installed
with clearances from combustible material as specified on the required manufacturer's
label.
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Exception: Installation of overhead heaters in aircraft storage or servicing areas of
aircraft hangars shall comply with requirements of Section 911.0.

{EDITOR’S NOTE: DELETE SECTION 924.3 IN ITS ENTIRETY AND REPLACE WITH THE
FOLLOWING.}

924.3 Unvented. Unvented fuel-burning room heaters and decorative applianc
be prohibited.

{EDITOR’S NOTE: DELETE SECTION 924.4 IN ITS ENTIRETY AND REPL
FOLLOWING.}

924.4 Overhead Radiant Heaters. Listed or approved unven ove
heaters may be installed in a Group A, B, F, M, S or U occ
installation conforms to all the following requirements:

924.4.1 All portions of the heater are located at least eight { 3t (2438 mm) above
the floor.

or space containing such heaters. These openings directly to the outside
of the building through the floor, roof or wa combined total area of
mm?) for each 1000 Btu/h
(293 W) input of the heater or heaters, w um total area of 100 square
inches (64516 mm5). One-half of the{féguii 8Pedings shall be above the heater or
heaters and one-half shall be located v the.h€ater or heaters.

Exception: WWhen approv Authority Having Jurisdiction, provisions may
be made to exhaust th ombustion to the exterior by mechanical

means.
924.4.3 Heaters shal ecurely supported with hangers and brackets of
noncombustible installed with clearances from combustible material as

Appliances for Installation in Manufactured Housing.

ppliances installed in manufactured housing after the initial sale shall be listed for
allation in manufactured housing, or approved, and shall be installed in accordance
with the requirements of this code and the manufacturers’s installation instructions.
Appliances installed in the living space of manufactured housing shall be in accordance
with the requirements of Section 303 or 701.0, as applicable. [NFPA 54:9.30]
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931.1 An attic or furred space in which a warm-air furnace is installed shall be

accessible-by-an-opening-provided with a pull down stairway with a clear opening not
less than 22 inches in width and a load capacity of not less than 350 pounds and an
unobstructed passageway as large as the largest piece of the furnace and in no case
less than thirty (30) inches by thirty (30) inches (762 mm x 762 mm) continuous from
the opening to the furnace and its controls.

932.0 Outdoor Open Flame Decorative Appliances.

932.1 Permanently fixed in place outdoor open flame decefa

installed in accordance with the manufacturer’s i
09:10.32.1

orative appliances shall be
or's installation instructions and
with clearances to combustible mate sS than thirty-six (36) inches (910

933.0 Compressed G) Vehicular Fuel Systems.

atural gas (CNG) fueling (dispensing) systems shall
pressed Natural Gas (CNG) Vehicular Fuel Systems Code.

The installation
conform to NFPA 52
[NFPA 54-0 .29]

Cel er Plants.

er plants with a power output of less than 50 kW shall be listed and
cordance with the manufacturer’s instructions. Fuel cell power plants with
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CHAPTER 10
STEAM AND HOT-WATER BOILERS

1002.0 Scope.

The requirements of this chapter shall apply to the construction, installation, of
repair, and alteration of all boilers and pressure vessels related to steam ho
boiler systems.

Exceptions:

(1) Listed and approved potable water heaters with a no paci f 120
gallons (454 L) or less having a heat input of 200,000 kW) or less
used for hot water supply at a pressure of 160 psi ) or‘less and at

air that serves only as a cushion and is comp
and tanks connected to sprinkler systems

(3) Portable unfired pressure vessels (@i state Commerce Commission
(I.C.C.) containers.

(4) Containers for liquefied petrole oxygen, and medical gas that
are regulated by the Fire Code.

(5) Unfired pressure vess in Groups\ B, F, H, M, R, S, and U Occupancies
having a volume of ) cubic feet (0.14 m?) or less and operated at
pressures not exceédi si (1,724 kPa).

(6) Pressure vess in refrigeration systems that are regulated by Chapter
11 of this co

(7) Pressur conjunction with coaxial cables, telephone cables,
power cables, other similar humidity control systems.

Coil-type hot water boilers where the water can flash into steam when released
directly to the atmosphere through a manually operated nozzle may be
exempted from the provisions of this section provided the following conditions
are met.

A. There is no drum, header, or other steam space;

B. No steam is generated within the coil;

C. Tubing outside diameter does not exceed 1 inch (25.4 mm);
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Pipe size does not exceed NPS 3/4;

D.
E. Nominal water capacity does not exceed 6 gallons (22.71 L);
F. Water temperature does not exceed 350°F (177°C); and

G. Adequate safety relief valves and controls are provided.

1004.1 —-A-
ALTERATION. A change in an original design or configuration.
ASME CODE. The American Society of Mechanical Engineers

Vessel Code with addenda, code cases, and interpretations ado
the Society.

AUTHORIZED BOILER INSPECTOR. An inspector employ inspection agency,
holding a commission issued by the commissioner of t f exas Department of
Licensing and Requlation.

1004.3 -
CONDEMNED BOILER. A boiler inspected an S

Authority Having Jurisdiction.
1004.4

No_definiti _
DEPUTY INSPECTOR. nspecto pointed and deputized by the Authority Having
Jurisdiction.

DETACHED BOILER
and has been
electricit

unfit for further service by the

boiler that remains in its original installed location
connected from its energy source (i.e. natural gas,

ny
ntly

- INSPECTION. An inspection of the exterior of the boiler, its surroundings
appurtenances.

1004.9 —I-

INSPECTOR. The Authority Having Jurisdiction, a deputy inspector, or an authorized
inspector.
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INTERNAL INSPECTION. As complete and thorough an inspection of the interior of a
boiler as construction allows.

1004.14 “N-

1004.15 —P-
PORTABLE BOILER. A boiler primarily intended for te at a location.

1004.17 -R
No.defini _
REPAIR. The work necessary to reston oil pressure vessel to a safe and

satisfactory operating condition, provided o'deviation from the original design.

1004.18

SAFETY APPLIANCES.
(within the jurisdiction
provided for the purp
SECONDHAND
changed.

STANDA ; iler that bears the Texas stamp, the ASME stamp, or the

isdiction that has adopted a standard of construction equivalent to that
te of Texas.

ety d s such as safety valves or safety relief valves
itsh as prescribed by the Authority Having Jurisdiction)
inishing the danger of accidents.

r for which both the location and ownership have

Sures, as established by the Authority Having Jurisdiction in accordance with
ionally recognized standards.

1005.2 Controls. Required electrical, mechanical, safety, and operating controls
components shall carry approval of an approved testing agency or be accepted by the
Authority Having Jurisdiction. Electrical controls shall be of such design and
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construction as to be suitable for installation in the environment in which they are
located.

1005.3 Gauges_and Indicators. All steam boilers shall be provided with a pressure
gauge and a water level glass. All water boilers shall be provided with a pressure gauge
and a temperature indicator. All gauges and indicators shall be installed in accordanace
with nationally recognized standards.

other than the production of potable hot water shall be administe
Inspection Section staff of the Authority Having Jurisdiction.

1005.5 Welding. Welding on pressure vessels or o
boundaries shall be done by certified welders in conformi
standards. All such welding shall be subject to the
Jurisdiction.

» ationally recognized

Oro he Authority Having
4. b |~ on 112.2 of this code, a
isdiction prior to installation, re-

d pressure vessels related to
control systems on automatic

1005.6 Permit Required. Except for work exes
permit shall be obtained from the Authority
installation, alteration, repair or replacement o
steam and hot water boiler systems. Al '

1005.7 Moving Boilers. A user, or person desiring to remove, transfer, or
relocate any boiler in the 4 icti all first obtain a new permit to install and have

internally, ssure test will be applied if deemed necessary by the
Authorit g Jurisdiction, and the Authority Having Jurisdiction determines that the

Secondhand Boilers. All secondhand boilers shall be subject to inspection and
plainly numbered and tagged by the State of Texas for identification by the
thority Having Jurisdiction before they are coated with paint or other preservative or
red for sale.

1005.10 Potable Water Boilers. Permits and inspections pertaining to boilers used
exclusively for the production of potable hot water shall be administered by the
Plumbing Inspection Section staff of the Authority Having Jurisdiction. Permits and
inspections pertaining to boilers used for other than the production of potable hot water
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shall be administered by the Mechanical Inspection Section staff of the Authority Having
Jurisdiction.

1005.11 Boiler Nameplate. A boiler nameplate shall be attached to each boiler. Lost or
destroyed nameplates shall be replaced in accordance with The National Board
Inspection Code.

burning.

In the case of a steam boiler, it shall be equipped with &
excess pressure switch to close the main gas supply valve
an excess pressure condition. In the case of a hot- water
a low-water fuel cutoff and an excess temperature s
valve on a low-water condition or an excess tempe

shall be equipped with
e main gas supply
. In the case of a

All hot-water-heatin
shall be so installed

orating hot water tanks or fluid relief columns
such items from freezing under normal operating

conditions.

1006.2 Systems en Expansion Tanks. Systems equipped with an open
expansion to satis ermal water expansion shall be provided with an indoor
overflow he upper portion of the expansion tank in addition to an open vent. The
indoor overfl hall be carried within the building to a suitable plumbing fixture or

d shall be suitably designed for a hydrostatic test pressure of two and one-
1/2) times the allowable working pressure of the system_at the point the tank
s to the system. Expansion tanks for systems designed to operate at or above
psig shall be constructed in accordance with nationally recognized standards
approved by the Authority Having Jurisdiction. Provisions shall be made for draining the
tank without emptying the system, except for pressurized tanks.
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1007.0 Safety and Safety Relief Valves Discharge.

1007.1 _Safety and Safety Relief Valves. All safety valves used on boilers in the
jurisdiction shall conform to the prescribed or recommendatory rules of the ASME Code
and the State of Texas Boiler Law and shall have the necessary provisions so that the
safety valve can be sealed in such a manner that the pressure-relieving mechani

1007.2 Authority to Set and Seal Safety Appliances. All safety and g
valves for ASME Section |, Section IV, and Section VIII Division 1 bg

repaired, tested, set, and sealed by one of the following, provided the
issued certificate of authorization covers the work to be performed:

2. An organization holding a valid VR certificate of at
National Board of Boiler and Pressure Vessel Insg 3

3. An organization holding a valid owner/operato
by the Texas Department of Licensing and

1007.3 Safety or Relief Valve Discharge. ¥ charge from relief valves shall be
piped to_an approved location within eighteen (18
open receptacle, and when the operati
shall be equipped with a splash shield
from safety valves would result in a haz scharge of steam inside the boiler
room, such discharge shall be tside the boiler room. No valve of any

description shall be placed b or relief valve and the boiler, nor on the
discharge pipe between th e and the atmosphere. Discharge piping shall not
be connected to any oth i . and the cross-sectional area shall not be less
than the full area of t utlet, or the total areas of the valve outlets discharging
thereinto, whichever i . also Section 1011. Discharges from relief valves on
industrial boilers i ed to an approved location.

tream of all control devices on the main burner of a gas-fired boiler.
oint for the gas supply to the pilot shall be upstream of the gas shutoff
ain burner and shall be valved separately. A union or other approved
connect shall be provided immediately downstream of these shutoff valves

0.1 Hot Water Heating Boilers. Hot water heating boilers, other than manually
fired, shall be equipped with a low-water cutoff, except that a coil-type boiler or a water-
tube boiler that requires forced circulation to prevent overheating of the coils or tubes
shall have a flow-sensing device installed in the outlet piping in lieu of the low-water
cutoff. The required low-water cutoff or flow switch, as applicable, shall be mounted so
as to prevent damage to the boiler and to permit testing of the fuel-supply cutoff without
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draining the heating system, except that such boilers used in Group R Occupancies of
less than six dwelling units and Group U Occupancies need not be equipped with the
low-water cutoff or flow switch.

1010.2 Low-Water Fuel Cut Off and Feed Water Pump Control Combined in a
Single Device. Where such a device is used, an additional separate low-wate el
cutoff with manual reset shall be installed. The additional control shall be wired i S¢
electrically with the existing low-water fuel cutoff.

1010.3 Low-Water Fuel Cutoff Housed in Either the Water Column
Chamber. The installation shall be provided with a blow down pipe
than 3/4 inch pipe size. The arrangement shall be such that when
blown down, the water level in it will be lowered sufficiently to acti water fuel
cutoff device.

1010.4 Newly Installed Automatically Fired Hot Wate
boilers, when installed in a forced circulation system, sha aquipped in the manner
described in this section and Sections 1010.1 and 10 . pe boiler or a water-
tube boiler requiring forced circulation to prevent ove
have a device to prevent burner operation if ecomes_inadequate to
protect the boiler unit from overheating.

1010.5 Water Feed Device. Where a water fe . elis used, it shall be constructed
to prevent feed water from entering th the water column or separate
chamber of the low-water fuel cutoff.

1011.1 Every hot wat ' oiler, other than manually fired, shall be equipped with
two temperature com rs in series. Every steam heating boiler, other than
manually fired, s ith a pressure combustion regulator and a low-water
cutoff. (See Section

1011.2 B and pressure vessels shall be provided with the required number, size
ity safety or relief valves to ensure positive relief of overpressure in
ance, wit tionally recognized standards, as applicable. Valves so employed
% structed, sealed and installed in accordance with nationally recognized

applicable. See Section 1007.
utomatic Boilers.

omatic b0|Iers shaII be equped with controls and limit dewces as set forth |n Table
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Except as otherwise specified,_all-gas-fired boilers—exeeeding-400,000-Btufh—(117
KWh-nput-shall conform to nationally recognized standards approved by the Authority

Having Jurisdiction.

The Authority Having Jurisdiction shall have the authority to approve solid-fuel-fired
boilers that can meet the safety requirements for automatic gas- or oil-fired boilers

1013.0 Clearance for Access.

When boilers are installed or replaced, clearance shall be provided to
inspection, maintenance, and repair. Passageways around all sides
an unobstructed width of not less than

mm).

Clearance for repair and cleaning may be provided throyg! cess panel
into another area, provided the opening is of sufficient size um clearance of 48
inches (1220 mm) shall be maintained between togf'of<@nboiler and any building

(153 mm) from the ground.

Exception: Subject to the approval aving Jurisdiction, boilers may
be installed with a side clearance of‘lessithan “eighteen twenty-four (4824) inches
(4564610 _mm), provided that the le clearance does not inhibit inspection,
maintenance, or repair.

1018.0 Drainage.

For heating-or-hot-water-supply _all boiler applications, the boiler room shall be equipped

with a floor drain or other means suitable for disposing of the accumulation of liquid
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wastes incident to cleaning, recharging, and routine maintenance. No steam pipe shall
be directly connected to any part of a plumbing or drainage system, nor shall any water
having a temperature above 140°F (60°C) be discharged under pressure directly into
any part of a drainage system. Pipes from broilers shall discharge by means of indirect
waste piping, as determined by the Authority Having Jurisdiction or the boiler
manufacturer’'s recommendations.

1019.0 Fuel Piping; Fanks;-and-Valves.
Fuel piping shaII conform to the PIumblnq Code. Fan
mﬁ' W.m

Fuel 0|I p|p|n S

Oil-R alla¥a a A.-A
= Sae Sie

<@

NFPA31,1978, dard for the In o

io
A

ala 0 AN 2.
O Sae \/ - - O > S

1020.0 Air for Combustion and Ventilation.

Air for combustion and ventilation shall be provid
code. Mechanical ventilating systems supplyin

boilers shall supply not less than 15 cubic fee %
The ventilation fan(s) shall be interlocked he <

1021.1 Operating Instructions oeri jons;—uUpon completion_all
boiler installations shall havg adjusted and tested by the installing
contractor. A complete cog agram of a permanent legible type, together with
complete boiler operati shall be furnished by the installer for each
installation.

e with Chapter 7 of this
stion to rooms containing
each cubic foot of gas burned.

1021.2 Manufacture ~ ctions. The installation of each boiler covered by this
chapter shall co onditions of approval as specified in the manufacturer’s
installation in ' ining to safety and to the requirements of this chapter. The
nufacturer’s instructions attached to the boiler or readily
benefit of the inspector.

0 service until it has been inspected and approved by the Authority Having
tion.

representative to notify the Authority Having Jurisdiction that the installation is ready for
inspection and test. It also shall be the duty of the owner-er-his, permit holder or the

authonzed representatlve of elther to assure that eest—m—a—eenspreueus—pesmen—en—the
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mstallatlon is not covered or concealed or operated until so mspected and approved bv

the Authority Having Jurisdiction. The Authority Having Jurisdiction shall require such
tests as it deems necessary to determine that the installation complies with the
provision of this section. Such tests shall be made by the ewnerpermit holde
authorized representative in the presence of the Authority Having Jurisdiction.

Exception: On installations designed and supervised by a registered ofe
engineer, the Authority Having Jurisdiction—shall—have—the—autherty Herf

inspection—and-testing-by-such-engineer may accept the written 4#€po ari ghthe

engineer’s seal of a hydrostatic test performed and/or witnessedddyisaid enginer.

A han e owhe a hi hnrizad e bote

AN - S

1022.2 Inspection Codes and Standards. All inspection ts shall be made in
compliance with the prescribed or recommendatory rulés orinstrigtions of this code, the
ASME Code and the National Board Inspection Code ablé. The installation or
repair of gas and potable water piping and/or.accessoriesishall be subject to the

provisions of the Plumbing Code.
1022.3 Hydrostatic tests. A hydrostatic test [ %@ﬁ:
. SO

detached boiler being placed back into s
pressure, in accordance with the Nationa spection Code, at 50 percent greater
than their allowed safe working pr ny reason or on account of leakage the
boiler will not hold this pressure Il have all repairs made before the boiler
is placed into service and t | witness a second test upon receipt of
notification that repairs ha e. If upon making the second test, the boiler is
still defective, the Auth diction shall, for each subsequent test, collect
an_additional inspecti herein provided for, but in no case shall the Authority
Having Jurisdiction a iler for use until fully satisfied of safe condition of

for each secondhand boiler or
ers shall be tested by hydraulic

is a question or doubt about the condition of a boiler, the inspector may
require a atic test, as follows:

e stop valve and all air vented off. If the boiler to be tested is connected
boilers that are under pressure, such connections shall be blanked off

.3.2 During a hydrostatic test of a boiler, the safety valve or valves shall be
removed or each valve disc shall be held to its seat by means of a testing clamp and
not by screwing down the compression screw under the spring.

1022.3.3 The temperature of the water used to apply a hydrostatic test shall be
between 70E and 120EF.

1022.3.4 \When a hydrostatic test is to be applied, the pressure shall be as follows:
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1022.3.4.1 For all cases involving the question of tightness, the pressure shall be
equal to the set pressure of the safety valve or valves having the lowest setting.

1022.3.4.2 For all cases involving the question of safety, the pressure shall be
equal to one and one-half times the maximum allowable working pressure.

1022.3.4.3 The pressure applied for a hydrostatic test shall not exceed one
one-half times the maximum allowable working pressure. In no case sha
pressure be exceeded by more than 2 percent.

1022.4 Inspection, Non-standard Boilers. The Authority Having J
designate the manner of inspection for non-standard boilers, freque
the form of inspection report, and the information reported.

The service may include surveys required for certification to
boilers within this jurisdiction. Special inspection fees g aarged in accordance

1022.6 Authorized Inspection. Inspection of repai e retaining boundaries
2 made by employees of
the insuring company who hold commission National Board of Boiler and
Pressure Vessel Inspectors, subject to Authority Having Jurisdiction.
Approved insuring company inspectors' s eports on prescribed forms on
inspections authorized by the Authority Ha ng. isdiction. The reports shall be filed in
the office of the Authority Having

% a boiler installed by authority of a permit issued under the provisions of
lis code.q operate the boiler and its appurtenances for a limited period of time for
he purpose of cleaning, testing and adjusting, prior to passing final inspection, upon the
g conditions:

1. The installer in whose name the permit is issued shall request the Authority
Having Jurisdiction to inspect the system for approval of such operation.

2. If upon inspection the system is approved for operation as described herein, the
Authority Having Jurisdiction shall indicate in_writing on said permit that a
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temporary operation is approved for the purpose of cleaning, testing, and
adjusting for a period 30 working days from date of inspection.

|«

On or before the expiration date of the temporary operating permit, the system
shall be given a final inspection and if the system fails to be approved, a
reinspection fee will be charged for each subsequent inspection until the s
is finally approved as complying with the requirements of this code.

Should the cleaning, testing, and adjusting of a boiler system not be
within the time stipulated on the temporary operating permit, the A
Jurisdiction may extend the time for just cause.

|

1024.0 Maintenance-lnspection-Repairs.

ha A a¥a VAl = E-1Vila

1024.1 Power—boi

i jon—i - General. Rep hahges, or alterations made on a
boiler shall conform with the prescribed or recommendeéd rules of the ASME Code and
the National Board Inspection Code andmshall © ect to inspection (visual and/or
hydrostatic test) by the Authority Having \Jurigdiction before the boiler is coated with
paint or other preservatives. \ 4

1024.2

AMhare co

-
. AMhere_cdpstitietion-and-obe ina—conditions—permit—they

addition,—be-subject-to-inspectionr y—anndally- Major Repair. The term “major
repair’_as used herein _shall heédconsidered as one upon which the strength of a boiler
would depend. Wheredlia repair is necessary, it shall be subject to the approval of
the Authority Having Jurisdi€tiody”Repairs to all boilers and their appurtenances shall
conform as nearl{*8@mpracticable to the requirements of the National Board Inspection
Code. See Seetion 10243

1024.3-Automatic-steam-heatir
onstruction 2 ;

he inenected aextarn . biennialhv—\Where

) ala
O

inspe internally-biennially: Repairs by Welding Fusion. All repairs by welding shall
be comple in accordance with the recommended rules for repair by fusion welding to
power boilers published in the National Board Inspection Code.

ALhan _=-

ally- Re-ending and Piecing Tube. Re-ending or piecing tubes or pipes
either fire-tube or water-tube boilers is permitted, provided the thickness of the tube

or pipe has not been reduced by more than 10 percent from that required by the ASME

Code for the pressure to be carried.
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1024.5 Repairs and Renewal of Fittings and Appliances. \Whenever
made to fittings or appliances or it becomes necessary to replace them,
comply with this Code and ASME Code and National Board Inspectio
installations.

1024.6 Repair/Alteration Forms. Completed State of Texas R s for a
boiler repair and/or alteration shall be submitted to the inspecto approval.

or_any defect, the
to the safety of the
may order operation
can be removed and a

1024.7 Leaks or Cracks. If there is evidence of a leak o
covering of the boiler shall be removed to satisfy the i
boiler. If the covering cannot be removed at that time,
of the boiler to be discontinued until such time as thée
proper examination made.

1026.0 Electrical Boilers

1026.1 Installation. Installation shall c e provisions of this chapter. All
electrical wiring, devices, and componen all be in compliance with the Electrical
Code and the State of Texas Boi

1026.2 Safety Relief Cap
capacity for electric boile

minimum safety or safety relief valve relieving
ounds of steam per hour per kilowatt input.

irements of the latest revision of the applicable section of
e and this code. Secondhand boilers shall meet all the requirements for

ode under which they were constructed and stamped. In no case shall the
m pressure of an existing nonstandard boiler be increased to a greater pressure
han would be allowed for a new boiler of the same construction.

1027.3 Makeup water connection to steam boilers. Approved backflow preventers
shall be installed in accordance with the Plumbing Code.

1027.4 Boiler Discharge to Plumbing Systems. No steam pipe shall connect to any
part of a drainage or plumbing system, nor shall any water above 140EF (60EC) be
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discharged into any part of a drainage system. Such pipes shall be indirectly connected

by discharging into an interceptor, blowoff pit or similar appurtenances prior to delivery

into the drainage system.

1

{EDITOR’S NOTE: NO CHANGE TO THE REMAINDER OF TABLE 10-3 AND TN
LISTED.}

FOOTNOTES FOR TABLE 10-3 (Continued)

Fuel input shall be determined by one of the following:
(a) The maximum burner input as shown on the burner nameplate or as otherwise iden d manufa r.

(b) The nominal boiler rating, as determined by the-building—official_Authority Havi , plus twenty-five percent
(25%).

In boiler groups B, C, and D a 90-second main burner flame failure li 1 ous pilots are provided on
manufacturer assembled boiler-burner units that have been approved by an approveditesting agency as complying with
natlonally recogmzed standards approved by the%a#dmg—e#\‘eeaal Authority Havihg Jurisdiction. Boiler groups F and G equipped

Every automatic low-pressure steam-heating boiler;—sm A wer steam boiler shall be equipped with two
ain burner with manual reset on the control,
with the higher setting and two low-water-level limit co
independent of the feed water controller. Coil-type flas ay use two high-temperature limit controls, one of

stead of the low-water level limit control.

g voltage not to exceed 150 volts, except that, upon approval
rol equipment to be reused in an altered boiler control system

Control and limit device systems shall be

by the-building-efficial Authority Having J
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CHAPTER 11
REFRIGERATION

1101.0 Scope.
Part | of this chapter covers refngeratlon systems. Refrigeration systems eq

subsmunen—ef—a—d#e%et—mmge%m,—shall conform to the requirements

system into an existing building shall conform to the requireme
modified by Section 1126.

Occupied spaces within refrigerated areas shall compl
applicable portions of the Building Code.

is chapter and the

Part Il covers cooling towers.

1104.0 Classification of Refrigeration Syste Refrigeration systems shall be

classified according to the degree of probability akage of refrigerant could enter
a normally occupied area space. spied space does not include

refrigeration machinery rooms, engine Jboiler rooms, switchgear rooms and
similar spaces that are normally a

1105.2 Volume of Oc
independent circuit of a
Table 11-1 based on
enclosed, occupied
refrigerantina s i ted in, serves, or passes through such space.

system shall not exceed the amounts shown in
the occupied space. The volume of the smallest,

Excepti

he entire space served by that portion of the air-duct system shall
> used to determine the permissible quantity of refrigerant in the system.

rated process or storage areas meeting the requirements of Section

1105.3.1 The refrigerated room or space is equipped with a refrigerant vapor
detection and alarm system complying with Section 1121.0, with alarm enunciating
devices located as required for machinery rooms in Section 1107.4.
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{EDITOR’S NOTE: DELETE SECTION 1105.4, INCLUDING 1105.4.1 AND 1105.4.2, AND
RESERVE.}

1106.1 Human Comfort. Cooling systems used for human comfort shall comply with
the return-air and outside-air provisions for furnaces in Sections 904.7 and 904.8
. . i i ;ﬂg.m

COde_ —OOHRC—egtHP e A ed - a OHHOH c Rg—U a Siv. S

1106.3 Access. An unobstructed readily accessible opening and eway not less

than thirty-six{(36)-twenty-four (24) inches (944-609.6 mm) in width and 0) feet eight
{8)-six_(6) inches (203-1981.2 mm) in height shall be provj maintained to the

compressor, valves required by this chapter, or other portio e system requiring
routine maintenance.

Exceptions:

(1) Refrigerant evaporators, suspended o se portable means of

access.

(2) Air filters, brine control or stop vg s or drives, and remotely de-
energized electrical connections ‘maymb ed access by an unobstructed
space not less than thirty (30) in
When an access openingmis i ately adjacent to these items and the

, and replaced from this opening, the

or refrigeration equipment, using Group A1 or B1 refrigerants or brine,
a roof or on an exterior wall of a building, may be provided access as
urna in Section 904.10 of this code.

{EC |@ )TE: DELETE AND RESERVE SECTION 1106.4.}

ectrical. Electrically energized components of refrigeration systems shall be
d conform to the Electrical Code.

1106.8 Prohibited Locations. Refrigeration systems or portions thereof shall not be
located within a required exit enclosure. Refrigeration compressors exceeding five (5)
horsepower (3.68 kW) rating_that contain other than A1 refrigerants shall be located at
least ten (10) feet (3048 mm) from an exit opening in a Group A; Group B; Group E;

-96 -



Houston Amendments to 2006 UMC

Group F; Group H; Group |; Group R, Division 1_or 2; or Group S Occupancy, unless
separated by a one-hour flre resistive eccupancy-rated fire barrier-separation.

The installation of air handling and refrigeration units within the same room is
prohibited.

inside buildings shall be insulated for the first 15 feet horizontall
The insulation shall be a minimum of Y2 inch in thickness.

1107.1 When Required. Refrigeration systems shall be_pr with a refrigeration

machinery room when any of the following conditions eXis
110711 Where required. The—guantity—of+e 3—Sing independen
efrigeran uit—of o em—execeed S “ﬂ!= . A refrigeration

machinery room is not requwed if all compg@he offan A1 or B1 refrigeration system
are located outdoors at least 10 feet fro pperable window or ventilation
intake opening into a building and at 5t 5 fe any property line not adjoining
a public way. In other than the foreqoinglloutdoor locations, all interior or exterior
refrigeration _systems shall be providedhwith a refrigeration machinery room when
any of the following condition ist:

1107.1.1.1 The quanti
amounts.

1107.1.1.2 Absor

frigerant in a single system exceeds Table 11-1

rigeration equipment is used.

em having an aggregate compressor horsepower of

contains other than a Group A1 refrigerant.

tlon Refrigeration _machinery rooms shall house all refrigerant-
g portions of the system other than the piping and evaporators
by Section 1105.3, discharge piping required of this chapter, and
ing towers requlated by Part |l of this chapter, and their essential piping.

NOTE: DELETE THE REMAINDER OF SECTIONS 1107.1.2,1107.1.3, AND
07.1.4.}

107.2"Dimensions. Refrigeration machinery rooms shall be of such dimensions that
system parts are readily accessible with adequate space for maintenance and
operations. An unobstructed walking space at least three{3)-two (2) feet (944-609.6
mm) in width and six (6) feet eight-six (8-6) inches (2032-1981.2 mm) in height shall be
maintained throughout, allowing free access to at least two sides of all moving
machinery and approaching each stop valve. Access to refrigeration machinery rooms
shall be restricted to authorized personnel and posted with a permanent sign.
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Exception: Existing installations being modified need not comply if, in the opinion of
the building official, compliance creates undue hardship.

1107.4 Refrigerant Vapor Alarms. Machinery rooms shall have approved refrigerant

and shall activate visual and audible alarms. Alarms shall be activated at a
greater than one-half the immediately dangerous to life or health
measurement consistent therewith; the PEL, or measurement consiste
25 percent of the LFL, whichever is less. A refrigerant vapor detection
system for the specific refrigerant(s) shall be installed and shall uti
devices providing a sound pressure level of at least 15 dBA
ambient n0|se level W|th|n the room and providing a distinctive

both inside
sor(s) shall
energize the emergency ventilation system upon detectio efrigerant _levels as
specified in Section 1108.5 and automatically de-energ gration machines and

portions of the building as required in
Incidental Use Areas of the Building Code.
passage of refrigerant vapor.

inery rooms located in entirely detached
an tswenty (20) feet (6,096 mm) from property lines or

provide 8:5-0.10 cubic foot per minute of airflow per gross
) of floor area within the refrigeration machinery rooms as

(Equation 11-2)
imit the temperature rise within the refrigeration machinery room to a
of 404°F{(40°G)-18°F (-8°C) as calculated by:

(18) (1.08) AT (Equation 11-3)
.2.4 Provide emergency purge of escaping refrigerant as calculated by:

Q = 100VG (Equation 11-4)
WHERE:

g = Btu/h of all heat-producing equipment.

Q= air-flow rate, cubic feet per minute (cfm).
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Ae_ [ I

G = refrigerant mass in largest system, Ibs.

{EDITOR’S NOTE: DELETE SECTION 1108.3 IN ITS ENTIRETY AND R TH

FOLLOWING.}

1108.3 Emergency exhaust intakes. Emergency exhaust intakes Il b cated
within 12 inches of the floor unless the refrigerant is lighter th

roviding emergency
ified switch of-the
nt to within two feet of

1108.5 Emergency Control of the Ventilation Sys
purge ventilation for refrigerant escape shall have

break-glass—type-providing “on”-only control immedia

Switches located outside the machinery roo
fans shall also respond automatically to oncentration detection system
set to activate the ventilation system an 25 percent of the LFL or 50
percent of the IDLH, or a measure equiv 0, whichever is less. An emergency
purge control shall be provided wi

1108.6.}

t from mechanical ventilation systems shall be
5) feet (6,096 4572 mm) from a property line or
openings into buildin an Group A1 and Group B1 refrigerants listed in
Table 11-1, Bdischar f exceeding 25 percent of the LFL, or 50 percent of
the IDLH, shall b approved treatment systems to reduce the discharge
es or lower.

1108.7 Ventilation Disc
discharged at least

When an approved engineering analysis of plume dispersion
that the limiting values will not be exceeded at the property line.

and associated equipment intended to operate the emergency
than Group A1 or Group B1 refrigerants shall meet the requirements for a
on 1 hazardous location as specified in the Electrical Code,_and shall be
ant and of AMCA Division B rating or better.

Ventilation Intake. Make-up air intakes to replace the exhaust air shall be
vided to the refrigeration machinery room directly from outside the building. Intakes
Il be located as required by other sections of the code. and For other than Group A1
or_Group B1 Refrigerants, intakes shall be fitted with backdraft dampers or similar
approved flow-control means to prevent reverse flow. Distribution of make-up air shall
be arranged to provide thorough mixing within the refrigeration machinery room to
prevent short circuiting of the make-up air directly to the exhaust.
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1109.1 General. Equipment, piping, ducts, vents, or similar devices that are not
essential for the refrigeration process, maintenance and operation of the equipment, or
for the illumination, ventilation, or fire protection of the room shall not be placed in or
pass through a refrigeration machinery room.

Equipment essential to the refrigeration process often includes, but is no
limited to, the following:

1109.1.3 Pumps, associated water treatment piping, and automati€ con for
refrigerant, condenser water, and brine or chilled water.

1109.1.12 Control air compressor and accessories.

1109.2 Electrical. Electrical equipment and installatio
Code. The refrigeration machinery room shall not
(classified) location except as provided in Section 11€
other than Class 1.

ly with the Electrical
be a hazardous
erein the refrigerant is

1109.3 Storage. Storage of materials in a re
permitted in the Fire Code._Refrigerantsai
refrigeration system may be stored in &
DOT containers or _in_vessels stamped

machinery room in their original
ance with ASME Section 8. Such

within all refrigeration machin inéry room.

1109.4 Emergency Control. hinery rooms containing other than Group A1
and/or_Group B1 refri a_ rly identified switch ef-the—break-glass—type
providing “off’-only ¢ ically energized equipment and devices within the

of the strike side ' e or outside of each refrigeration machinery room exit.
he machinery room shall be of the break-glass type. In
addition, off shall also be automatically activated when the
concentr refrigerant vapor exceeds 25 percent of the LFL.

@ or refrigerant pipe insulation see Table 11-5.
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TABLE 11-5
Minimum Pipe Insulation®
Fluid <1.5inch | >1.5-inch — 4-inch® | >4 inch®

Steam and Steam Condensate 1% 3
Heating Hot Water 1% 2
Service Hot Water 1 2
Chilled Water, Brine or » 1

- 1’ 1%
Refrigerant

Footnotes:

Based on insulation having a conductivity (k) not exceeding 0.27 Btu per inch/
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relative to safety issues/surface temperatures.

These thicknesses are based on energy efficiency considerations g
surface condensation sometimes require vapor retarders or additigna

10

[-3

Nominal pipe size.

eration piping, valves, fittings,
and related parts used in the constructi of refrigeration systems shall

be approved-suitable for the intended us

1110.3 Ferrous Materials. Iron
related parts shall be
inches (50 mm) iron pipe
welded or seamless pipe.

ration piping, valves, fittings, and
e intended use. Pipe more than two (2)
all be electric-resistance welded, submerged arc

1111.4 Visual Inspection¥Refrigerant piping and joints shall be exposed to view for
visual inspection cep e by the Authority Having Jurisdiction prior to being
covered or enclosed.

: Copper tubing enclosed in iron or steel piping, conduit, molding, or
vided there are no fittings or joints concealed therein.

. Iron or steel pipe joints shall be of appreved-suitable threaded, flanged,
es. Exposed threads shall be tinned or coated with an appreved-suitable
ibitor. Copper or brass pipe joints of iron pipe size shall be of approved
threaded, flanged, or brazed types. Copper tubing joints and connections shall
suitable flared, lapped, swaged, or brazed joints.

1.8 Identification. Piping-shall-meetthe reference standardfor-identification—The
type of refrigerant, function-and-pressure-shall be indicated_with labels affixed at 20 feet
intervals for exposed piping and at each side of a penetration of a wall or partition.
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1112.4 Identification. Stop valves shall be identified by engraved brass tags with a

minimum_diameter of 1 inch (25.4 mm) by-tagging-in—accordance—with-thereference
standard-for-identification. A valve chart shall be mounted under glass at an approved

location near the principal entrance to a refrigeration machinery room.

Exception: Stop valves that are furnished as an integral part of manufa
refrigeration equipment.

1117.8 Discharge Location. Pressure-relief devices shall discharge to
unless otherwise prohibited by this chapter at a location at least fifte
mm) above the adjoining grade level and at least
(15) feet (4,572 mm) from an opening into a building_or a prope
public way. The discharge termination shall be fitted with an er directed
to prevent spray of discharged refrigerant on personnel or foreign material or
water into the discharge piping. Discharge piping conne discharge side of a
fusible plug or rupture member shall have provisions nal plugging of the
pipe caused by the fusible plug or rupture member fu

Exceptions:
(1) Systems containing less than 110 pou ) of a Group A1 refrigerant.

low side of the system if the
by back pressure, provided the low
s of equal relieving capacity. The
set and discharged as required by this
ers shall not be used for pressure relief

(2) A pressure-relief valve may dis
pressure-relief valve is of a type n
side is equipped with pressure-rel
low-side pressure relief e shal
section. Fusible plugs
into the low side.

1119.1 General. Sysiem ntaibihg other than Group A1 or B1 refrigerants shall
discharge to atm on ugh an approved flaring device. For water treatment
requirements, also Fire Code.

neering analysis that significant fire, health, or environmental hazard would
ot result from the proposed atmospheric release.

(4) Lithium bromide absorption system using water as the refrigerant.

1120.0 Ammonia Discharge.

Ammonia shall discharge into a tank of water that shall be used for no purpose except
ammonia absorption. At least one (1) gallon (3.785 L) of fresh water shall be provided
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for each pound (454 g) of ammonia in the system. The water used shall be prevented
from freezing without the use of salt or chemicals. The tank shall be substantially
constructed of not less than 1/8 inch (3.2 mm) or No. 10 MSG steel. The horizontal
dimensions of the tank shall be equal to or less than one-half the height. The tank shall
have a hinged cover or, if of the enclosed type, shall have a vent hole at the top. Pipe
connections shall be through the top of the tank. The discharge pipe from the pr
relief valves shall discharge ammonia in the center of the tank near the botto
more than thirty (30) feet (9,144 mm) below the surface of the water.

Exception: An ammonia-water absorption unit system installed

nominal rating of 5 tons or less-serving—a—dwelling—unit, provide

shielded and dispersed.

1121.1 General. When required by this chapter, approved
and alarm systems shall utilize alarm signaling devices providi

nt vapor detection
sound pressure level
level of the space
in that they are installed and providing an approved, d dible and visual alarm.
Alarms shall be activated within the space and & > Section 1121.3 whenever
the refrigerant vapor PEL is exceeded. In ot g chinery rooms, such systems
shall also automatically stop the flow of refrigé @Vaporators within the space and
stop the flow of refrigerant in all supply i . machinery room whenever the
refrigerant vapor concentration is detec ve 50 percent of the IDLH or 25
percent of the LEL._For other than Grou ing i
Table 11-1 Bdetection of refrigerafit vapor centrations at or above 25 percent of the
LEL_shall automatically de-en e all electtical power within the space that does not
meet the requirement for a ivision 1, Group D electrical installation.

1121.3 Annunciatio
refrigerants at an_app n in accordance with the Fire Code_and annunciated
remotely if the fire stem is remotely annunciated.

1122.2 | igeration machinery room and for a direct refrigerating system of more
power (7.457 kW), there shall be a permanent sign at-an-approved
or_adjacent to the primary machinery room door and on each

it in %2 inch high letters giving the following information:

-2 Name and number designation of refrigerant in system.
122.2.2 142223 Pounds of refrigerant in system.

1123.2 Field Tests. Refrigerant-containing parts of a system that is field erected shall
be tested and proved tight to the satisfaction of the Authority Having Jurisdiction after
complete installation and before operation. The high and low sides of each system shall
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be tested and proved tight at not less than the lower of the pressure in Table 11-4 or the
setting of the pressure-relief device.

Exceptions:

(1) Compressors, condensers, evaporators, coded pressure vessels, safety devices,
pressure gages, control mechanisms, and systems that are factory tested.

(2) Refrigeration systems containing_Group A1 refrigerant—R-22, not eXxgeeding
twenty-five (25) tons of refrigeration capacity (4+-68-87.9 kW).—-an "'lili ped

oved,—a /~-charged-line , proved—tigh :"v 5

N
- 3 c Ci > -
N a a N allalallla’ ala

- cH g g9y

aYla¥a ale
c - -, >

1125.0 Storage of Refrigerants and Refrigerant Oils

Refrigerants and refrigerant oils not charged within t tion system shall be

stored as required by the Fire Code_and Section 1109

1126.0 Requirements for Modifications to S.

1126.1 General. The requirements of this se all apply retroactively to existing
refrigeration systems, equipment or ¢ a substitution of a different

refrigerant, or replacement or addition o \71 tion system or equipment occurs,

and:
(1) The quantity of refrig in_the lapgest system in the room exceeds the
allowable quantities a 1-1; or
(2) The replaced, co r altered system contains Group A1 refrigerant and has

an aggregate r of.100 or more for a single refrigerant system; or

echanical permit shall be obtained for the replacement or addition of
nversion to another Group A1 refrigerant if mechanical refrigerating
s _greater than 25 horsepower or conversion to a refrigerant other than
gerant in a system of any size.

em Selection. Refrigerants used in replaced, added or refrigerant-
ed systems shall be limited in application in accordance with Table 11-2 and the
ents of Section 1105.

26.4 Refrigerant Sensor and Alarms. A refrigerant vapor detection system and
alarm system for the specific refrigerant (refer to Section 1107.4) shall be installed and
shall utilize alarm signaling devices providing a sound pressure level of at least 15 dBA
above the operating ambient noise level within the room and providing a distinctive
visual alarm both inside and outside the machinery room at each entrance. The
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refrigerant sensor shall energize the emergency ventilation system upon detection of
refrigerant levels as specified in Section 1108.5.

1126.5 Ventilation. Both continuous and emergency ventilation shall be provided in
accordance with Section 1108 to serve the machinery room.

Exception: In the event that compliance with Sections 1108.7 and 1108
physically impractical, a system designed to minimize the hazard of cont:
exhaust shall be prepared and submitted for approval to the building offi
registered professional engineer licensed to practice as such in the
Such design is subject to the provisions of Sections 105, 106, and

1126.7 Machinery Room Construction. Refer to Section
and penetrations shall be sealed to restrict passage of ref

Exception: Where it is found to be physically imp 0 rehabilitate a machinery
room to comply with the above requireme hour construction), an

itted to the building official for
in_a reasonably complete fire-
y of refrigerant escaping the
Such design is subject to the

licensed to practice in the State of Texas s
approval, clearly stating measures n
rated separation _and to minimize
machinery room into other parts of
provisions of Sections 105, 10

1126.8 Equipment Identifi
identified as indicated in Segti

1126.9 Ductwork. New
combustion air, is not

t for ventilation as required by this chapter and
existing refrigeration machinery room. Where it is

combustion air, a ms in both new and existing ductwork shall be sealed
i to Section 602.4.

. Boilers and other heat-producing appliances shall be isolated from the
pbm by walls or partitions that create a reasonably distinct and separate

refrigeration machinery rooms in accordance with Chapter 7 of this code.
s, doors and other components of the structure shall be made of materials as
aquired for not less than a one-hour occupancy separation.

Exceptions:

(1) Where it is physically impractical to comply with the above requirement, an
evaluation report by a reqgistered engineer or reqistered architect licensed to
practice in the State of Texas shall be presented to the building official for
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approval. The walls, partitions and doors need not comply with the requirements
set forth for a fire barrier, but may consist of one hour material designed and
constructed to isolate the machinery room from the boilers to create a reasonably
distinct and separate atmosphere within the respective rooms.

energized may be used in lieu of isolation of'i
room.

1127.2 Engines in Existing Refrigeration ooms. Engines are permitted
in refrigeration machinery rooms provided:

2. Combustion air is taken S e building and to the engine in
substantially sealed duct i

3. Insulation is provide
higher;
4. Ventilation is p issipate the radiant heat from the engines to keep the
room below 12 :

spark.

lated Eqguipment in Machinery Room. Switchgear and

vitchgear or related equipment possesses no clearance or work hazard in
o the refrigeration machinery or the electrical switchgear.

ergency Control. Emergency control in accordance with Section 1109.4
provided for the refrigeration equipment and existing air-handling equipment
cept machinery room ventilation fans.

1128.0 Absorption Refrigeration.

1128.1 Lithium Bromide Absorption Refrigeration. Lithium bromide absorption
refrigeration equipment using water as the refrigerant and steam or hot water as the
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enerqy source is exempt from refrigeration machinery room requirements and may be
located in the same room with refrigeration equipment requiring a machinery room.

1128.2 Direct Fired Absorption Refrigeration. Direct fired absorption refrigeration
equipment shall be installed in a room constructed as required for a boiler of similar Btu
input. This equipment shall not be installed in a refrigeration machinery room.

1128.3 Ammonia Absorption Refrigeration. Ammonia absorption refi
equipment larger than 5 tons shall be installed in a refrigeration machine
the relief piped in accordance with Section 1120.

{EDITOR’S NOTE: DELETE TABLE 11-1 INITS ENTIRETY AND REPLACE
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TABLE 11-1

Refrigerant Groups', Properties?, and Allowable Quantities®
[ASHRAE 34: Table 1]

Chemical Chemical Name * Safety  POEL® IDLH® Pounds per 1000cf
Refrigerant Formula (Composition for Blends) Group ' (ppm) (ppm) of Space ’
R-11 CClIgF Trichlorofluoromethane A1 C1000%  4,000%2,00 0.39

R-12 CClyFy Dichlorodifluoromethane A1 1,000 5.6
R-13 CCIF3 Chlorotrifluoromethane A1 1,000 -
R-13B1 CBrFg Bromotrifluoromethane A1 1,000
R-14 %ﬂ Tetrafluoromethane (carbontetrafluoride) A1
R-21 CHCI,F Dichlorofluoromethane B1
R-22 CHCIF, Chlorodifluoromethane A1 9.4 13
R-23 CHF3 Trifluoromethane A1 -7.3
R-30 CHoCly Dichloromethane (methylene chloride) B
R-32 C_HgEg Difluoromethane (methylene fluoride) A2
R-40 CH4Cl Chloromethane (methyl chloride 2
R-50 Chy Methane A
R-113 CCI,FCCIF, 1,1,2-trichloro-1, 2, 2 -trifluoroethane 4;500 2,000 4901.2
R114 CCIFCCIF, 1,2-dichloro-1,1,2,2 -tetraflour oo 9.408.7
R-115 CCIF,CRy - 47
R-116 CF3CF3 - 34
R-123 CHCI,CF3 2,2-dichloro-1,1, 4,000" 16035
R-124 CHCIFCF4 2-chloro-1,1,1,2 - -35
R-125 CHFoCFy - 23
R-134a CH)FCF3 GF3 GHF 50,000" 16.0013
R-141b CH3CClF - 0.78
R-142b CH3CCIF, - 5.1
R-143a CH3CFg - 45
CH3CHF» A2 - 2.0
Ethane A3 1,000 6,400 0.504
imethyl ether A3 1,000 1 - 1.0
Al 1,000 - 43
.1.1,2,3,3,3-heptafluoropropane Al 1,000 - 36
1,1,1,3,3,3-hexafluoropropane Al - 1,000 8 - -21
1,1,1,3,3-pentafluoropropane B1 -300%8 - -12
Propane A3 1,000 4;400-2,100 0:50-0.56
Octafluorocyclobutane Al 1,000 % - 41
R-12/114 (50/50) Al - 1,000 - - 10
R-12/114 (60/40) A1 1,000 - 11
R-22/152a/124 (53.0/13.0/34.0) A1 - 1,000 u - - 6.6
R-22/152a/124 (61.0/11.0/28.0) A1 - LMLU - =72
R-22/152a/124 (33.0/15.0/52.0) A1 - 1,000 n - -52
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Table TABLE 11-1 (Gontinued)
Refrigerant Groups1 , Properties” , and Allowable Quantltles3§contlnued1
[ASHRAE 34: Table 1]

R-402A zeotrope R-125/290/22 (60.0/2.0/38.0)
R-402B zeotrope R-125/290/22 (38.0/2.0/60.0)
R-403A zeotrope R-290/22/218 (5.0/75.0/20.0)
R-403B zeotrope R-290/22/218 (5.0/56.0/39.0)
R-404A zeotrope R-125/143a/134a (44.0/52.0/4.0)
R-405A zeotrope R-22/152a/142b/C318 (45.0/7.0/5.5/42.5)
R-406A zeotrope R-22/600a/142b (55.0/4.0/41.0)
R-407A zeotrope R-32/125/134a (20.0/40.0/40.0)
R-407B zeotrope R-32/125/134a (10.0/70.0/20.0)
R-407C zeotrope R-32/125/134a (23.0/25.0/52.0)
R-407D zeotrope R-32/125/134a (15.0/15.0/70.0)
R-407E zeotrope R-32/125/134a (25.0/15.0/60.0)
R-408A zeotrope R-125/143a/22 (7.0/46.0/47.0)
R-409A zeotrope R-22/124/142b (60.0/25.0/15.0)
R-409B zeotrope R-22/124/142b (65.0/25.0/1€

R-410A zeotrope R-32/125 (50.0/50

R-410B zeotrope R-32.125 (45.0/55.0
R-411A zeotrope

R-411B zeotrope

R-412A zeotrope

R-413A zeotrope

R-414A zeotrope

R-414B zeotrope

R-415A zeotrope

R-415B zeotrope

R-416A zeotro 4a/124/600 (59.0/39.5/1.5)
R-417 R-125/134a/600 (46.6/50.0/3.4)

R-290/22/152a (1.5/96.0/2.5)
R-125/134a/E170 (77.0/19.0/4.0)
R-134a/142b (88.0/12.0)
R-125/134a (58.0/42.0)
R-125/134a (85.0/15.0)
R-125/134a/600a (85.1/11.5/3.4)
R-125/134a/600a (55.0/42.0/3.0)

zeotrope
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TABLE 11-1 {Goentinued)
Refrigerant Groups ' Properties2 , and Allowable Quantities® (continued)
[ASHRAE 34: Table 1]

R-422C zeotrope R-125/134a/600a (82.0/15.0/3.0) Al 1,000 -
R-422D zeotrope R-125/134a/600a (65.1/31.5/3.4) Al 1,000 -
R-423A zeotrope R-134a/227ea (52.5/47.5) A1
R425A zeotrope R-32/134a/227ea (18.5/69.5/12.0) Al
R426A zeotrope R-125/134a/600/601a (5.1/93.0/1.3/0.6) Al
R427A zeotrope R-32/125/143a/134a (15.0/25.0/10.0/50.0 Al 18
R428A zeotrope R-125/143a/290/600a (77.5/20.0/0.6/1.9) A1l 23
R-429A zeotrope R-E170/152a/600a (60.0/10.0/30.0) A3 0.81
R-430A zeotrope R-152a/600a (76.0/24.0) 1.3
R-431A zeotrope R-290/152a (71.0/29.0) - 0.69
R-432A zeotrope R-1270/E170 (80.0/20.0) - 0.13
R-433A zeotrope R-1270/290 (30.0/70.0) 0 - 0.34
R-434A zeotrope R-125/143a/134a/600a (63.2/18.0 1,000 - 20
R-435A zeotrope R-E170/152a (80.0/ 1,000 - 11
R-436A zeotrope R-290/600a (56.0/44% 1,000 - 0.5
R-436B zeotrope A3 1,000 - 0.5
R-437A zeclrope Al 90 ) 5
R-500 azeotrope A1 1,000"  47,000"1 1276
73.8% EClFy
26:2% CH3CHR,
R-501 azeotrope R-22/12 (75.0/25.0) A1l 1,000 - 13
R-502 azeotrope /115 (48.8/51.2) A1 1,000 " 65,000 19.00-21
48% Chilerodifluoromethane
R-23/13 (480.81/549.29) - 1,000 67,000 15.00 -
R-32/115 (48.2/51.8) - 1,000 - 29
R-125/143a (50.0/50.0) A1 - 1,000 - - 32
eotrope R-23/116 (39,0/61.0) A1 - 1,000 2 - -14
eotrope R-23/116 (46.0/54.0) A1 - 1,000 - - 13
azeotrope R-22/218 (44.0/56.0) A1 - 1,000 - -24
azeotrope R-E170/600a (88.0/12.0) A3 1,000 - 0.87
CH3CHyCHoCHg butane A3 800-1,000 3400 0.540.1
R-600a CH(CH3)oCHg isobutane (2-methyl propane) A3 800-1,000 3400 0.510.6
R-601 CH3CHyCH,CH)CHg pentane A3 600 - 0.2
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Table TABLE 11-1 {Continued)

Refrigerant Groups1, Properties®, and Allowable Quantltles3§contlnued)
[ASHRAE 34: Table 1]

R-601a (CH3)oCHCH,CH. 2-methylbutane (isopentane) A3 0 - 0.2

(2]
o

R-611 HCOOCH3 methyl formate B2 100 -
R-702 Hp hydrogen
R-704 He helium -
R-717 NH3 ammonia 0.0220.014
R-718 HyO water - footnote™
R-720 Ne Neon -
R-728 Ny nitrogen -
R-740 Ar Argon -
R-744 CO, Gcarbon Bdioxide 57045
R-764 SO sulfur dioxide 5 100 ;
R-1150 CHy=CH, 200 5,200 0.38
R-1270 propene (propylene) A3 500 3,400 0.1
Notes
1
2
3
4
5 is the PEL is that designated in 29 CFR 1910.1000 unless otherwise indicated.
6 erwise designated._If no value is shown, use the value listed under pounds per 1000 cf of space.
per 1000 cf of space to ppm. ppm = pounds per 1000 cf of space / (0.000002557 X M), where
7 pability system per 1000 cubic feet (28.3 kg / m3) of occupied space. See Section 1104.0. This column does
s or areas covered by Section 11067.0._If no value is listed, use zero (0) unless sufficient data can be
ribed in Section 7 of ASHRAE Standard 34-2007.
8 wn is the TLV-C recommended by ACGIH.
9 reduced from that designated by NIOSH in light of cardiac sensitization potential.
10

tablished; the value given was determined in a consistent manner.

et been established; the value given was determined in a consistent manner.

value show is the ACGIH TLV-TWA
Quantity is unlimited when R-718 (water) is used as the refrigerant.
454 kg, 1 ft* = 0.0283 m
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Part Il - Cooling Towers

1126:0-1129.0 General.

Cooling towers, evaporative condensers, and fluid coolers shall be readily accessible.
When located on roofs, such equipment having combustible exterior surfaces
protected with an approved automatic fire-extinguishing system.

4427-0-1130.0 Support and Anchorage.
Cooling towers, evaporative condensers, and fluid coolers s su d o
noncombustible grillage designed in accordance with the de. Seismic

restraints shall be as required by the Building Code.

4428.0-1131.0 Water Supply.

Water supplies and backflow protection shall be as
Code.

the Uniform-Plumbing

4429.0-1132.0 Drainage.

Drains, overflows, and blow-down prov
approved disposal location. Discharge of
appropriate regulatory authorit

Il have indirect connection to an
ical waste shall be as approved by the

1130-0-1133.0 Chemic ent tems.

omply with the Fire Code. When chemicals used
sonnel, approved emergency eye-wash and shower

Chemical treatment
present a conta
facilities shall be ins

131401 . cation.

rs, porative condensers, and fluid coolers shall be located such that
annot enter occupied spaces. Plume discharges shall be at least five (5)
) above or twenty (20) feet (6,096 mm) away from any ventilation inlet to
ocation on the property shall be as required for buildings by the Building

1135.0 Electrical.

Electrical systems shall be in accordance with the Electrical Code. Equipment shall be
provided with a vibration switch to shut off fans operating with excessive vibration. In
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climates commonly subject to electrical storms, lightning protection shall be provided on
roof-mounted equipment.

4133.0-1136.0 Refrigerants and Hazardous Fluids.

Equipment containing refrigerants as a part of a closed-cycle refrigeration syste
comply with Part | of this chapter. Equipment containing other fluids that are fla ‘n

combustible, or hazardous shall comply with the Fire Code. @
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CHAPTER 12
HYDRONICS

{EDITOR’S NOTE: DELETE SECTION 1201.2.1.4.2.1 IN ITS ENTIRETY.}

{EDITOR’S NOTE: DELETE AND RESERVE SECTION 1201.3 AND DELETE A UBSE
STARTING WITH 1201.3.}
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CHAPTER 13
FUEL GAS PIPING

1301.0 Seope-_ General.
For provisions pertaining to Fuel Gas piping, refer to Chapter 12 of the Plumbin @

{EDITOR’S NOTE: DELETE THE REMAINDER OF THIS CHAPTER IN ITS ENTIRETY.
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CHAPTER 14
PROCESS PIPING

{EDITOR’S NOTE: DELETE AND RESERVE THIS CHAPTER IN ITS ENTIRETY. }

- 116 -



Houston Amendments to 2006 UMC

CHAPTER 15
SOLAR SYSTEMS

{EDITOR’S NOTE: DELETE AND RESERVE THIS CHAPTER IN ITS ENTIRETY. }
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CHAPTER 16
STATIONARY FUEL-CELL POWER PLANTS

1602.0 Stationary Engine Generators.

Stationary engine generators shall be tested in accordance with UL 220
Stationary Engine Generator Assemblies, and shall be installed in
NFPA 37, Standard for the Installation and Use of Stationary Comb,
Gas Turbines, and the manufacturer’s installation instructions.
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CHAPTER 17
STANDARDS

{EDITOR’S NOTE: ADD/CHANGE THE FOLLOWING IDENTIFIED STANDARDS IN ALPH

ORDER.}

Standard Number Standard Title [UMC Referen

ASTM E 814-2006-2002 Fire Tests of Through P
Certification Fire Testi

ASTM E 2336-2004 Standard T v for _Fire-Resisting
sure Systems; Field
t; See Section 507.2.6
est For Surface Burning
of Floor Coverings, and
Materials and Assemblies

CAN/ULC $102.2 - M88

SMACNA,4995 2005
Addendum4-—4197

> DUct Construction Standards — Metal
lexible
Table 17-1%¢ontinues...

&
O
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APPENDIX D

{EDITOR’S NOTE: SUBSTITUTE THE FOLLOWING TABLE FOR THE EXISTING TABLE OF THE SAME

NAME. }_

Gage No. Steel| Stainless Steel
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{EDITOR’S NOTE: INSERT THE FOLLOWING TABLE.}

METRIC / INCH CONVERSION CHART

Metric / Inch Conversion Chart

Millimeters | Fractions | Inches illi i Inches
.397 1/64 .015625 13.097 33/64 .515625
794 1/32 .03125 13.494 17/32 .53125
1.191 3/64 .046875 13.891 35/64 .546875
1.588 116 .0625 14.288 9/16 .5625
1.984 5/64 .078125 14.684 37/64 573125
2.381 3/32 .09375 15.081 19/32 .59375
2.778 7/64 .109375 15.478 39/64 .609375
3.175 1/8 125 15.875 5/8 .625
3.572 9/64 .140625 16.272 41/64 .640625
3.969 5/32 .15625 16.669 21/32 .65625
4.366 11/64 171875 17.066 43/64 .671875
4.762 3/16 .1875 17.462 11/16 .6875
5.159 13/64 .203125 17.859 45/64 .703125
5.556 7/32 .21875 18.256 23/32 .71875
5.953 15/64 .234375 18.653 47/64 .734375
6.350 1/4 25 19.050 3/4 75
6.747 17/64 .265625 19.447 49/64 .765625
7.144 9/32 .28125 19.844 25/32 .78125
7.541 19/64 .296875 20.241 51/64 .796875
7.938 5/16 .3125 20.638 13/16 .8125
8.334 21/64 .328125 - 21.034 53/64 .828125
8.731 11/32 .34375 21.431 27/32 .84375
9.128 23/64 .359375 21.828 55/64 .859375
9.525 3/8 .375 22.225 7/8 .875
9.922 .390625 22.622 57/64 .890625

{EDITOR’S NOTE: RE

&
O

APRENDIX D TO REMAIN AS SET FORTH IN 2006 UMC.}
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