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Preface

This is the First Edition of ANSI/CAN/UL/ULC 1349, Standard for LP-Gas Vaporizers.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by the
Standards Council of Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation

of a Standards Development Organization.
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ation, action to revise, reaffirm, or withdraw the standard shall be initiated-

here are two official languages, English and French. All safety warnings must
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markings an

Comments of proposals for revisions on any part of the Standardmay be submitted at any tin
should be supmitted via a Proposal Request in the On-Line Collaborative Standards Develop
(CSDS) at htfps://csds.ul.com.
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those Stand4

To purchase

http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.
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For further information on UL standards, please contact:

Underwriters Laboratories Inc.

Telephone: (§13) 755-2729

E-mail: ULCStandards@ul.com

Web site: ulsg.org

This Standard is intefded to be used for conformity assessment.

The intended primiary application of this standard is stated in its scope. It is important t¢ note that it

remains the r

esponsibility of the user of the standard to judge 1ts suitability Tor this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET

ANGLAISE


https://ulnorm.com/api/?name=UL 1349 2023.pdf

FEBRUARY 27, 2023

ANSI/CAN/UL/ULC 1349

INTRODUCTION

1 Scope

1.1

These requirements cover liquefied petroleum gas (LP-Gas) vaporizers of the stationary type.

1.2 Vaporizers covered by these requirements are intended to be installed and used in accordance with
the applicable Codes and Regulations as determined by the Authority Having Jurisdiction (AHJ), such as,
but not limited to:

a) In the United States:

b) In

2 Compon

2.1 Except

with the requ

1) Liquified Petroleum Gas Code; NFPA 58;
2) National Electrical Code, NFPA 70.
Canada:
1) Natural Gas and Propane Installation Code, CAN/CSA-B149 Series;
2) Canadian Electrical Code, CSA C22.1, Part 1;

3) Provincial or other regulations.
pnts

as indicated in this clause, a component«of*a product covered by this standard
rements for that component.

shall comply

2.2 A component is not required to comply with a specific requirement that:
a) Inyolves a feature or charactéristic not required in the application of the component in the
prodyct covered by this standard; or
b) Is guperseded by a requirement in this standard.
2.3 A component shall be used in accordance with its rating established for the intended|conditions of
use.
2.4 Specifi¢ components are incomplete in construction features or restricted in | performance
capabilities. |Sueh” components are intended for use only under limited conditions, su¢h as certain
temperaturesnot UAUUUding opcuiﬁcd limits-and-shalt-be-tsed unly uhderthose opcuiﬁu eonditions.
3 Units of Measurement
3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or

approximate

information.

4 Referenced Publications

4.1
interpreted a

s referring to the latest edition of that code or standard.

Any undated reference to a code or standard appearing in the requirements of this standard shall be

4.2 The following documents are referenced in this standard. Users are encouraged to apply the most
recent edition of the reference indicated below.
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ANSI Z21.15/CSA 9.1, Manually Operated Gas Valves for Appliances, Appliance Connector Valves and
Hose End Valves

ANSI Z721.20,

Automatic Gas Ignition Systems and Components

ASME Boiler and Pressure Vessel Code, Section I, Rules for Construction of Power Boilers, and bear the

code symbol

“S” and Section VIII, Division I, Rules for Construction of Pressure Vessels

ANSI/ASME B36.10M, Welded and Seamless Wrought Steel Pipe

ASTM B858, Method for Ammonia Vapor Test for Determining Susceptibility to Stress Corrosion Cracking
in Copper Allgys

CAN/CSA-B1
CAN/CSA-B1
CSA C22.1, H
CSAB51, Bo
CSAC22.2N
CSAC22.2N

CAN/CSA-C2
Equipment

CSA-C22.2N

CSA E6073(
Electrical Pre

CSA E60730
Sensing Cont

CSA E60730
Electrical Air

49.1, Natural Gas and Propane Installation Code

49.2, Canadian Propane Storage and Handling Code

art | , Canadian Electrical Code

ler, Pressure Vessel, and Pressure Piping Code

. 139, Electrically Operated Valves

0. 24, Temperature-Indicating and -Regulating Equipment

2.2 No. 199, Combustion Safety Controls and Solid State Igniters for Gas- an

0. 0.15-01, Adhesive Labels

-2-6 ,Automatic Electrical Controls — Part 2-6: Particular Requirements f
ssure Sensing Controls Including Mechanical Requirements

-2-9, Automatic_Electrical Controls — Part 2-9: Particular Requirements for
rols

-2-15, Automatic Electrical Controls — Part 2-15: Particular Requirements fi
Flow, Water Flow and Water Level Sensing Controls

i Oil-Burning

br Automatic

Temperature

br Automatic

CSA 6.5, CSA Standard for Automatic Valves for Gas Appliances

CSA 9.1, Manually operated gas valves for appliances, appliance connector valves and hose end valves

NFPA 58, Liquefied Petroleum Gas Code

NFPA 70, National Electrical Code

UL 109, Tube Fittings for Flammable and Combustible Fluids, Refrigeration Service, and Marine Use

UL/ULC 125,

Flow Control Valves for Anhydrous Ammonia and LP-Gas

ANSI/CAN/UL 132, Safety Relief Valves for Anhydrous Ammonia and LP-Gas
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ANSI/CAN/U

L 144, LP-Gas Regulators

UL 157, Gaskets and Seals

UL 353, Limit Controls

UL 372, Primary Safety Controls for Gas- and Oil-Fired Appliances

UL 429, Electrically Operated Valves

UL 644, Container Assemblies For LP-Gas

UL/ULC 842
UL 873, Tem|
UL 969, Mari

UL 1203, Ex|
Locations,

UL 60730-2-
Similar Use,

UL 60730-2-
Pressure Se

UL 60730-2-
Controls

UL 60730-2-
Air Flow, Wa

5 Glossary
5.1 Forthe

5.2 AEROS

Valves for Flammable and Combustible Liquids
perature-Indicating and Regulating Equipment
ing and Labeling Systems

blosion-Proof and Dust-Ignition-Proof Electrical Equipmentfor Use in Hazardod

b / ANSI Z21.20 / CSA C22.2 No. 60730-2-5, Automatic Electrical Controls for H
Part 2-5: Particular Requirements for Automatic.Electrical Burner Control Systen

B, Automatic Electrical Controls — Part 246: Particular Requirements for Autom
nsing Controls Including Mechanical Requirements

D, Automatic Electrical Controls.+ RPart 2-9: Particular Requirements for Temper:

15,Automatic Electrical Controls — Part 2-15: Particular Requirements for Auton
er Flow and Water Level Sensing Controls

purpose-of.this standard, the following definitions apply.

TATIC — Employing the use of air, nitrogen, helium, or any other inert gases.

s (Classified)

ousehold and

1S

atic Electrical

hfure Sensing

atic Electrical

5.3 LIQUEFIED PETROLEUM GAS (LP-GAS or LPG) — Any material having a vapor pressure not
exceeding that allowed for commercial propane composed predominantly of the following hydrocarbons,
either by themselves (excluding propylene) or as mixtures: propane, propylene, butane (normal butane or
iso-butane) and butylenes.

5.4 VAPORIZER - A device, other than a container, that receives LP-Gas in liquid form and adds
sufficient heat to convert the liquid to gaseous state.

5.5 VAPORIZER, DIRECT-FIRED - A type of vaporizer in which the heat energy is furnished by direct

flame imping

ement onto a heat exchange surface in contact with liquid LP-Gas.

5.6 VAPORIZER, ELECTRIC — A type of vaporizer in which electrical energy is used as a source of heat.

They are furt

her classified by how the electrical energy is applied to the LP-Gas.
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5.7 VAPORIZER, ELECTRIC, DIRECT-IMMERSION — A type of vaporizer that has an electric element
immersed directly into the LP-Gas liquid and vapor.

5.8 VAPORIZER, ELECTRIC, INDIRECT — An immersion-type vaporizer that has the electric element
immersed into an interface solution that is in contact with the LP-Gas heat exchanger or applies electrical
energy to an intermediate heat sink.

5.9 VAPORIZER, INDIRECT (or INDIRECT-FIRED) — A vaporizer in which heat energy is furnished by
steam, hot water, the ground, surrounding air, or other heated medium to a vaporizing chamber or to
tubing, pipe coils, or other heat exchange surface containing the liquid LP-Gas. The heating of the medium
is at a point remote from the vaporizer portion containing the LP-Gas. This definition includes a direct-fired
water-bath vaparizer (the water bath is the heat transfer medium)

CONSTRUCTION

6 General Requirements — All Vaporizers
6.1 LP-Gas
installation,
requirements

function and
all meet the

vaporizers shall include all of the components necessary.for its intended
nd shall be furnished as a single unit or assembly. The’ container(s) sh
of 8.1.

e

[«

6.2 Electrical components, when incorporated into the assembly’of a LP-Gas vaporizer,
means provided in the assembly for electrical connections, shall comply with the following
for equipmer]t for use in hazardous locations, Class I, ‘Group D, Division 1 or 2, (or 4
respectively),|as appropriate:

ncluding the
requirements
one 1 or 2,

National Electrical Code, NFPA 70, Articles 500 and 501 (Article 505 for Zone Q
ptions, in accordance with the Liquefied Petroleum Gas Code, NFPA 58.

a) For| lassification)

applic

b) For
applic
B149.
the Cg

Canadian Electrical Code, CSA"C22.1, Part |, or Table 7.6 for Electrical Clgssifications ,
ptions, in accordance with the Canadian Propane Storage and Handling Cod¢, CAN/CSA-
P. Heating or cooling coils ;shall not be installed in the LP-Gas container, in acgordance with
nadian Propane Storage and Handling Code, CAN/CSA-B149.2.

Such components shall comply~“with the applicable standard for the protection technique gmployed; for

example expl
Proof Electric

Exception Ng
the direct fire

psion proof equipment shall comply with the Standard for Explosion-Proof and
al Equipment for Use in Hazardous (Classified) Locations, UL 1203.

. 1. When electrical components are provided in the assembly of a direct-fired
p\water-bath vaporizer, the above described electrical components need only td

Dust-Ignition-

vaporizer, or
comply with

the requirem

TS for orainary (rontiazaraous) focations arnd for outaoor use focations.

Exception No. 2: When electrical components are provided in the assembly of an indirect vaporizer, and
the electrical components are installed 15 ft (4.5 m), or more, measured in a horizontal distance from any
LP-Gas connections or joints in the LP-Gas equipment, the above described electrical components need
only to comply with the requirements for ordinary (nonhazardous) locations and for outdoor use locations,
as appropriate.

6.3 LP-Gas vaporizers shall be provided with automatic means to prevent the passage of the flow of
liquid LP-Gas from the vaporizer to its vapor discharge piping.

6.4 Each vaporizer shall be equipped with a spring-loaded pressure relief valve that complies with 6.10.
The minimum rate of discharge in cubic feet per minute (cfm) air shall be the greater of the two methods of
calculation noted in (a) and (b) below:
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1

a) Based upon conservative heat transfer calculations by assuming the vaporizing chamber is at its
normal maximum liquid level, and the vaporizer is at maximum heating capacity, the maximum
vapor generating capacity shall be determined in accordance with the Operation Test, Section 14.
This vapor rate shall be converted into an equivalent air capacity rate. The minimum rate of
discharge of the relief valve shall not be less than 150 % of this vaporizing capacity.

b) The minimum rate of discharge of the relief valve shall not be less than the relief valve capacity
noted in the Standard for Container Assemblies for LP-Gas, UL 644, using a surface area that is
the sum of the vaporizer container surface and the LP-Gas wetted exterior surface

Exception: Vaporizers of the electric, indirect-fired type, or direct-fired type with container surface areas
less than 20 ft? may be in accordance with either (a) or (b).

6.5 Fusible|

6.6 Manual
shall have a

a) Sta

plug devices shall not be used as relief devices.

shutoff valves that control the flow of gas to the vaporizer or burner-assembl
bressure rating in accordance with 25.1 and the following standards’as applicabl

ndard for Flow Control Valves for Anhydrous Ammonia and LP-Gas, UL/ULC 1

at 1 psig or less, comply with the Standard for Valves for Flamnmable and Combu

uUL/U

b) AN
and h

6.7 Soleno
Operated V3
Canada. If t
Explosion Pr
UL 1203.

6.8 Soleno
6.5, CSA Std
they shall alg
of explosion

6.9 Pressu

6.10 Relief
LP-Gas, ANS

| C 842.

S| Z21.15/CSA 9.1, Manually operated gas valvesdforappliances, appliance cor
pse end valves.

d operated shutoff valves shall comply with' safety valves in the Standard f

Ives, UL 429 for the United States or Electrically Operated Valves, CSA (
ne valves are required to comply.with 6.2, they shall also comply with the

d operated shutoff valves'shall be valves rated as ClI, in compliance with ANS
ndard for Automatic Valves for Gas Appliances. If the valves are required to co

or the protectionmethod(s) utilized.
re regulatofs-shall comply with the Standard for LP-Gas Regulators, ANSI/CAN

Valves:shall comply with the Standard for Safety Relief Valves for Anhydrous
bI/CAN/UL 132. They shall be installed in that portion of the container that comn

or container

@

25, or if rated
stible Liquids,

nector valves

br Electrically
22.2 139 for
Standard for

bof and Dust-Ignition Proof Electrical*Equipment for Use in Hazardous (Classifigd) Locations,

Z21.21/CSA
mply with 6.2,

o comply with the appropriate Canadian hazardous locations standard(s) with flespect to risk

UL 144.

A\mmonia and
unicates with

vapor, unles

used for the purpose of h\llrlrncfaﬁr\ rnlin\/ing

6.11

for Flammable and Combustible Fluids, Refrigeration Service, and Marine Use, UL 109.

7 Direct Fired Vaporizers

7.1

vaporizers shall comply with this section.

7.2 Thereli

ef valve shall not be subjected to temperatures in excess of 140 °F (60 °C).

Tubing fittings, if used, shall comply with gas fittings as described in the Standard for Tube Fittings

In addition to the requirements of General Requirements — All Vaporizers, Section 6, direct-fired

7.3 A means for manually turning off the gas to the main burner and pilot shall be provided and shall
comply with 6.6.
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7.4 Direct-fired vaporizers shall be equipped with a primary safety control that complies with the
Standard for Primary Safety Controls for Gas- and Oil-Fired Appliances, UL 372 or the Standard for
Automatic Gas Ignition Systems and Components, ANSI Z21.20-2005 for the USA or CAN/CSA-C22.2
No0.199, Combustion Safety Controls and Solid State Igniters for Gas- and Qil-Burning Equipment for
Canada, or Bi-National Standard UL 60730-2-5 / ANSI Z21.20 / CAN/CSA C22.2 No. 60730-2-5 as
applicable to shut off the flow of gas to the main burner if the pilot light is extinguished. This control may
also have a temperature or pressure limit control that meets the intent of 7.6.

7.5 If the pilot flow exceeds 2000 Btu/hr (2 MJ/hr), the safety control shall also shut off the flow of gas to
the pilot.

7.6 Direct-fired vaporizers shall be equipped with a control in accordance with 7.7 to prevent the heating
system from faising the LP-Gas pressure above the design pressure rating of the vaporizgr equipment,
and to preveft raising the pressure within the storage container that supplies the vaparizer above the
MAWP of the|container. This control can be either pressure or temperature activated.

7.7 Pressurg limit controls shall comply with the Standard for Limit Controls, UL"353, CSA-¢G22.2 No. 24,
TemperatureqIndicating and -Regulating Equipment, UL 60730-2-6, Automatic Electrical Confrols — Part 2-
6: Particular [Requirements for Automatic Electrical Pressure Sensing\ Controls Includind Mechanical
Requirements, or CSA E60730-2-6, Automatic Electrical Controls — Part\2-6: Particular Requirements for
Automatic Elgectrical Pressure Sensing Controls Including Mechadical’ Requirements. Ligdid level limit
controls shall comply with the Standard for Limit Controls, UL 353, CSA-C22.2 No. 24, Temperature-
Indicating and -Regulating Equipment, UL 60730-2-15, Automatic Electrical Controls 1+ Part 2-15:
Particular Reqiuirements for Automatic Electrical Air Flow, Water Flow and Water Level Sensing Controls,
or CSA E60730-2-15, Automatic Electrical Controls — Part 2-15: Particular Requirements for Automatic
Electrical Air Flow, Water Flow and Water Level Sensing Controls. Temperature limit controls|shall comply
with the Stamdard for Temperature-Indicating and {Regulating Equipment, UL 873, Standjard for Limit
Controls, UL B53, CSA-C22.2 No. 24 Temperaturé<indicating and -Regulating Equipment, UL 60730-2-9,
Automatic Eléctrical Controls — Part 2-9: Particular Requirements for Temperature Sensing Controls, or
CSA E60730-2-9, Automatic Electrical Conttols — Part 2-9: Particular Requirements for [Temperature
Sensing Confrols as appropriate. A regulating or operating control meets this requirement.

8 Containefs and Piping

8.1 Containgrs that are part-of-a vaporizer assembly shall be constructed in accordance with the ASME
Boiler and Pressure Vessel Code, Section |, Rules for Construction of Power Boilers, and bear the code
symbol “S”, Section VIl Division I, Rules for Construction of Pressure Vessels and bear the |code symbol
B51 Bailer; Pressure Vessel, and Pressure Piping Code and bear the codg a CRN as

Exception: CO

are exciuagea OIT e A V ode O
Pressure Piping Code due to size are not required to comply with 8.1.

- = re Vessel, and

8.2 Containers that comply with the Exception to 8.1 shall meet the requirements of the External
Leakage and Hydrostatic Pressure Tests, Sections 12 and 16, respectively.

8.3 Material specifications for piping shall comply with 9.2. Pipe sections shall comply with the
requirements of the Deformation Test, Section 11, if incorporating female threaded sections, the External
Leakage Test, Section 12, and the Hydrostatic Pressure Test, Section 16.

8.4 Flexible hose connectors shall not be used in the vaporizer assembly.
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9 Materials

9.1 LP-Gas-confining or operating parts of a vaporizer shall have the strength and durability to provide
reliable service of the parts and of the assembly.

9.2 Liquid or pressure confining parts shall be made from steel, ductile or malleable iron, brass or
aluminum. Non-ductile cast iron (regular gray iron) shall not be used for LP-Gas-confining or operating

parts of vaporizers. This does not prohibit the use of nodular iron.

Exception: LP-Gas regulators that meet ANSI/CAN/UL 144 may use zinc.

|

9.3 Aparti

9.4 Withre
ring, a diaph

a)Th

b) Th

c) The Low Temperature Test, Section 22.

Polymeric m

Exception:

propylene polymers and polyamides of composition polyhexamethylene adipamide or pd

polymers (ny
9.5 Abrazi

(solidus tem
welding of al

9.6 When ¢
corrosion-res

9.7 A prote
provided by

9.8 Cadmiy

4 'y s LD O laall l H Y 4+ 4 4l ' £ lofliial
FTOUUINMT AUl WILTT LT TUdo olliall VT TTololdlt tU U1 adUlUUIT Ul oUUI T TTUIuU.

erence to the requirement in 9.3, elastomeric materials such as valve dis¢.0r'sg
agm, or a gasket shall be subjected to:

b Accelerated Aging Test, Section 20;

b LP-Gas Compatibility Test, Section 21; and

\cetal polymers, chlorotrifluorethylene polymers, tetrafluorethylene, fluoring

on 6, 6/6 or 6/16) shall only be subjected to the Accelerated Aging Test, Section

g material used for joining pressure-confining parts of an assembly shall have 3
berature) of no less than.1{000 °F (538 °C). This requirement is not meant t
iminum.

orrosion of a part-interferes with the proper function of a component, the part
istant material Or,be provided with a corrosion-resistant protective coating.

he protective coatings specified in 9.8.

ft seat, a seal

bterials that are part of a component and which arelexposed to LP-Gas shall bg subjected to
the Accelerated Aging Test, Section 20 and the LP-Gas Compatibility Test, Section 21.

ted ethylene
lycaproamide
20.

melting point
O prohibit the

shall be of a

ctive coating shall provide resistance against corrosion, to a degree no l¢ss than that

m.and nickel plating shall have a thickness of no less than 0.0003 inch (0.008

nm), and zinc

plating shall have a thickness of no less than 0.0005 inch (0.013 mm).

Exception: On parts where threads constitute the major portion of the area, the thickness of the cadmium
or zinc plating shall be no less than 0.00015 inch (0.0038 mm).

9.9 When warping of a casting affects the tightness of liquid-confining joints or the proper fit of parts, the
casting shall be stress-relieved to reduce the risk of warping.

9.10 A LP-Gas-confining or operating part made of drawn brass or machined from brass rod, that
contains more than 15 % zinc, shall be capable of withstanding, without cracking, the Moist Ammonia Air
Stress Cracking Test, Section 23, for copper and copper alloys.
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PERFORMANCE

10 General

10.1 Representative samples of each type of vaporizer or component, as appropriate, shall be subjected

to the tests in

this document.

10.2 For leakage tests, a source of aerostatic pressure such as air, nitrogen or other non-corrosive gas
shall be used. Aerostatic pressure shall be maintained at maximum test pressure for at least 1 minute. The

pressure shal

| be applied gradually to the test pressure.

10.3 For th
maintained af

10.4 Unlesy
11 Deforma
11.1  Joints

damage resu
these require

11.2 A représentative sample of each valve, or pipe section;as appropriate, shall be use

The sample
connected to
joint sealing
specified by

specified in Table 11.1.

| N | P + 4 4 o IH el laall lo <l Tl
F TTyUruotdalliv PTTooSUTT 1IToL, WdlTl Ul ULNITT TTIYUTU - oTTidllh U USTUL.  TTIC PITO9

maximum test pressure for at least 1 min.
otherwise indicated the tests are conducted at room temperature [70 £10*°F (21
tion Test

n a valve shall not leak, nor shall there be evidence of loosening of joints, distof
Iting from the stress imposed on pipe-threaded sections’when tested in acc
ments.

ure shall be

5.5 °C)].

tion, or other
brdance with

H in this test.

shall be rigidly anchored or otherwise supported. A length of Schedule 80 pipe shall be

a female pipe threaded section of the valve or pipe section. The male threads sh
icompound or polytetrafluoroethylene (PTFE) tape applied to them first or b
he manufacturer. Each length of Schedule 80 pipe is then to be tightened f{

Table 11.1
Torque Requirements

all have pipe
e coated as
o the torque

Pipe sizg, Outside diameter, Torque,

nominal inghes® inches (mm) pound-inches N-m)
1/8 0.4 (10.29) 150 (17)

1/4 0.5 (13.72) 250 (28)

3/8 0.7 (17.15) 450 (51)

12 0.8 (21.34) 800 (90)

3/4 1.1 (26.67) 1000 (113)

1 1.3 (33.40) 1200 (136)

1-1/4 1.7 (43.18) 1450 (164)

1-1/2 1.9 (48.26) 1550 (175)

2 24 (60.96) 1650 (186)

2-1/2 2.9 (73.66) 1750 (198)

3 35 (88.90) 1800 (203)

4 45 (114.30) 1900 (214)

@ Welded and Seamless Wrought Steel Pipe, ANSI/ASME B36.10M

11.3 After the torque force has been applied to each connected pipe, the test sample shall be subjected
to the External Leakage Test, Section 12.
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11.4 Upon removal of the pipe from the test sample, there shall be no loosening of threaded body joints.
12 External Leakage Test

12.1  Each valve or pipe section not covered by the ASME code, following the Deformation Test, Section
11, shall be free from leakage through stem or body seals or other joints, and shall not show evidence of
porosity in the body, when tested as described in 10.2, at any pressure between 0 and 1-1/2 times the
rated pressure of the valve or pipe section.

12.2 During this test, one sample of each size and type of valve or pipe section shall be connected to a
source of pressure, |n accordance with 10.2 2 apphed to the inlet, with the outlet pIugged or closed and the

valve seat, i
pressure rang
the pressure

pressure sup

10.2, the sa
shall be brus|

13 Seat Lepkage Tests

13.1 Gene

13.1.1 A vg
11 and Exter

13.1.2 A v4
capacity con

13.1.3 All's
All seat leakd

13.2 Liquid test

13.2.1 Ava
pressure of t

13.2.2 To V|
the appropri
installation.

Theé\valve shall be in the closed position assumed as the result of intended o

ge of no Iess than 1- 1/2 t|mes nor more than 2 tlmes the test pressure shall I
supply system close to the test sample. The pressure gauge shall be installed
ply and the sample under test. While under the applied test pressure, in acd
ple shall be submerged in water to detect leakage, or all joints and“body cas
hed with soap and water mixture or by using another appropriate method.

al

Ive or similar device that is used to comply with\6.3, following the Deformation
nal Leakage Test, Section 12, as applicable, shall be subjected to this test.

Ive exposed only to LP-Gas liquid shall*be subjected to the method describe
rol valve exposed to LP-Gas vapor shall be subjected to the method described i

eat leakage tests employing a gas as the test medium shall be maintained for ¢
ge tests employing a liquid as:the test medium shall be maintained for at least 5

Ive for liquids shall not leak past the seat when subjected to a pressure of 1
ne valve or pipe section.

erify compliance with 13.2.1, the inlet of the test valve shall be connected to a sy
hte test medium. This test shall be conducted with the valve in its intends

[THES + 1

auge having a
be installed in
between the
ordance with
ting surfaces

Test, Section

13.2

d in
h 13.3.

it least 1 min.
min.

15 times rated

stem utilizing
d position of
peration. The

ressure of the

pressure she
valve or pipe

s frana adthan A O A
LLEN ¥4 III\JIUOOUU ylauually LLAY4 B0 LUIU ﬂllu uarerT Illﬂllll.alllcu dl 1.V Urrmco Iﬂlcu PI

section.

13.3 Gas test

13.3.1

subjected to a pressure of 1.5 times maximum rated pressure of the valve or pipe section.

A valve for vapor shall not leak past the seat in excess of that indicated in Table 13.1 when
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Table 13.1
Maximum Allowable Seat Leakage

Port diameter

Maximum allowable leakage? cc/h

Port diameter 38.1 mm (1-1/2 in) nominal or less

Port diameter over 38.1 mm (1-1/2 in) nominal

650, or as specified by the manufacturer

manufacturer

5.9/mm (150/in) of port circumference, or as specified by the

@ At standard atmospheric conditions of 15.6 °C (60 °F) and a barometric pressure of 101 kPa (30 in of mercury).

13.3.2 To verify compliance with 13.3.1, the inlet of the test valve shall be connected to a system capable
of supplying clean air or other test gas at the test pressures. A tight connection shall be made to the valve

apparatus sh

a) The
the in

b) The

With these a
valve in the ¢
test pressure
vertical positi
level within a
graduated cy
From the cha
the following

In which:
Ris th
Vis th

m s th

Il be adjusted so that:

end of the outlet tube is located approximately 12.7 mm (0.5 in) above-the wats
erted graduated cylinder; and

water within and exterior to the graduated cylinder is at the same level.

ljustments made, the water level within the graduated/cylinder shall be recorg
osed position assumed as the result of intended operation, the test medium at
shall be applied to the valve inlet for a minimum_ test period of 2 min. During
bn of the graduated cylinder shall be adjusted; when required, to maintain thg
nd exterior to it. At the end of the test period and with the water within and e

hge of volume within the graduated cylinder, the leakage rate shall be calculated
ormula:

520
460 + ¢

« P
30

“ul

e leakage rate in‘cubic centimeters per hour,
E increasedn volume within graduated cylinder during test,

e time of test in minutes,

bd graduated
gter seal. The

br level within

ed. With the
the specified
his time, the
same water
xterior to the

inder at the same level, the level of water. within the graduated cylinder is agqin recorded.

according to

tis the

Pisth

13.3.3

ambient temperature during testin “F [(1.8 X "C) ¥ 327,

e barometric pressure during test in inches of mercury (kPa x 0.3)

Instead of the method described in 13.3.2, leakage may be measured by a flow meter installed on

the inlet side of the valve under test which indicates, for the test medium employed, the maximum flow
rates permitted.

14 Operation Test

14.1 Each type of vaporizer shall be operated as intended in normal operation, in accordance with the
manufacturer's instructions and 14.2 and 14.3 as appropriate. During operation there shall be no evidence
of pressures or temperatures exceeding manufacturer's rated limits, and liquid shall not be discharged into
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