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FOREWORD

The American Society of Mechanical Engineers set
up a committee in 1911 for the purpose of formulating
standard rules for the construction of steam boilers
and other pressure vessels. This committee is now
called the Boiler and Pressure Vessel Committee.

The Committee’s function is to establish rules of
safety governing the design, fabrication, and inspection
during construction of boilers and pressure vessels, and
to interpret these rules when questions arise regarding
their intent. In formulating the rules, the Committee
considers the needs of users, manufacturers, and in-
spectors of pressure vessels. The objective of the rules
is to afford reasonably certain protection of life and
property and to provide a margin for deterioration in
service so as to give a reasonably long, safe period of
usefulness. Advancements in design and material and
the evidence of experience have been recognized.

The Boiler and Pressure Vessel Committee deals
with the care and inspection of boilers and pressure
vessels in service only to the extent of providing sug-
gested rules of good practice as an aid to owners and
their inspectors.

The rules established by the Committee are not to
be interpreted as approving, recommending, or en-
dorsing any proprietary or specific design or as limiting
in any way the manufacturer’s freedom to choose any
method of design or any form of construction that
conforms to the Code rules.

The Boiler and Pressure Vessel Commitiee meets
regularly to consider revisions of the rules, new rules
as dictated by technological development, Code Cases,
and requests for interpretations. Requests for inter-
pretation musi be addressed to the Secretary in writing
and must give full particulars in order to receive con-
sideration and a written interpretation (see Mandatory
Appendix covering preparation of technical inquiries).
Proposed revisions to the Code resulting from inquiries
will be presented to the Main Committee for appro-
priate action. The action of the Main Committee be-
comes effective only after confirmation by letter ballot
of the Committee and approval by ASME.

Proposed revisions to the Code approved by the

Committee are submitted to the American National
Standards Institute and published in Mechanical En-
gineering to invite comments from all interested per-
sons. After the allotted time for public review and final
approval by ASME, revisions are published annually
in Addenda to the Code.

Code Cases may be used in the construction of com-
ponents to be stamped with the ASME Code symbol
beginning with the date of their approval by ASME.

After Code revisions are approved by ASME, they
may be used beginning with the date of issuance shown
on the Addenda. Revisions become mandatory as min-
imum requirements six months after such date of is-
suance, except for boilers or pressure vessels contracted
for prior to the end of the six-month period.

Manufacturers and users of components are cau-
tioned against making use of revisions and Cases that
are less restrictive than former requirements without
having assurance that they have been accepted by the
proper authorities in the jurisdiction where the com-
ponent is to be installed.

Each state and municipality in the United States and
each province in Canada that adopts or accepts one
or more Sections of the Boiler and Pressure Vessel
Code is invited to appoint a representative to act on
the Conference Committee to the Boiler and Pressure
Vessel Committee. Since the members of the Confer-
ence Committee are in active contact with the admin-
istration and enforcement of the rules, the require-
ments for inspection in this Code correspond with
those in effect in their respective jurisdictions. The
required qualifications for an Authorized Inspector un-
der these rules may be obtained from the administrative
authority of any state, municipality, or province which
has adopted these rules.

The Boiler and Pressure Vessel Committee in the
formulation of its rules and in the establishment of
maximum design and operating pressures considers
materials, construction, methods of fabrication, in-
spection, and safety devices. Permission may be grant-
ed to regulatory bodies and organizations publishing
safety standards to use a complete Section of the Code
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by reference. If usage of a Section, such as Section IX,
involves exceptions, omissions, or changes in provi-
sions, the intent of the Code might not be attained.

Where a state or other regulatory body, in the print-
ing of any Section of the Boiler and Pressure Vessel
Code, makes additions or omissions, it is recommended
that such changes be clearly indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states and
municipalities in the United States and of provinces in
Canada that have adopted the Boiler and Pressure
Vessel Code. This Board, since its organization in 1919,
has functioned to uniformly administer and enforce
the rules of the Boiler and Pressure Vessel Code. The
cooperation of that organization with the Boiler and
Pressure Vessel Committee has been extremely helpful.

It should be pointed out that the state or munici-
pality where the Boiler and Pressure Vessel Code has
been made effective has definite jurisdiction over any
particular installation. Inquiries dealing with problems
of local character should be directed to the proper
authority of such state or municipality. States, prov-
inces, municipalities, or other regulatory bodies may,
if there is any question or doubt as to the proper
interpretation, refer the question to the Boiler and
Pressure Vessel Committee.

The Specifications for base materials given in Section
11, Parts A and B, are identical with or similar to those
of The American Society for Testing and Materials.
When reference is made in an ASME Material Spec-
ification to an ASTM Specification for which a com-
panion ASME Specification exists, the reference shall
be interpreted as applying to the ASME Material Spec-
ification. Specifications for welding materials given in
Section II, Part C, are identical with or similar to those
of the American Welding Society. Not all materials
included in the ASME Material Specifications in Sec-
tion IT have been adopted for Code use. Usage is limited
to those materials and grades adopted by at least one

vi

of the other Sections of the Code for application under
rules of that Section. All materials allowed by these
various Sections and used for construction within the
scope of their rules shall be furnished in accordance
with ASME Material Specifications contained in Sec-
tion II except where otherwise provided in Code Cases
or in the applicable Section of the Code. Materials
covered by these Specifications are acceptable for use
in items covered by the Code Sections only to the
degree indicated in the applicable Section. Materials
for Code use should preferably be ordered, produced,
and documented on this basis; however, material pro-
duced under an ASTM Specification may be used in
liew of the corresponding ASME Specification, provid-
ed the requirements of the ASTM Specification are
identical (excluding editorial differences) or more strin-
gent than the ASME Specification for the Grade, Class,
or Type produced and provided that the material is
confirmed as complying with the ASTM Specification.
Material produced to an ASTM specification with re-
quirements different from the requirements of the cor-
responding ASME Specification may also be used in
accordance with the above, provided the material man-
ufacturer or vessel manufacturer certifies with evidence
acceptable to the Authorized Inspector that the cor-
responding ASME Specification requirements have
been met. Material produced to an ASME or ASTM
Material Specification is not limited as to country of
origin.

When required by context in this Section, the sin-
gular shall be interpreted as the plural, and vice-versa;
and the feminine, masculine, or neuter gender shall be
treated as such other gender as appropriate.

Publication of the SI (Metric) Edition of the ASME
Boiler and Pressure Vessel Code was discontinued with
the 1986 Edition. Effective October 1, 1986, the SI
Edition was withdrawn as an ASME Boiler and Pres-
sure Vessel Code document.

S
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STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND
CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize qual-
ified organizations to perform various activities in
accordance with the requirements of the ASME Boiler
and Pressure Vessel Code. It is the aim of the Society
to provide recognition of organizations so authorized.
An organization holding authorization to perform var-
ious activities in accordance with the requirements of
the Code may state this capability in its advertising
literature.

Organizations that are authorized to use Code Sym-
bols for marking items or constructions which have
been constructed and inspected in compliance with the
ASME Boiler and Pressure Vessel Code are issued
Certificates of Authorization. It is the aim of the So-
ciety to maintain the standing of the Code Symbols
for the benefit of the users, the enforcement jurisdic-
tions, and the holders of the symbols who comply with
all requirements.

Based on these objectives, the following policy has
been established on the usage in advertising of facsim-
iles of the symbols, Certificates of Authorization, and
reference to Code construction. The American Society

3% €6

of Mechanical Engineers does not “approve,” “certi-
fy,” “rate,” or “endorse” any item, comstruction, or
activity and there shall be no statements or implications
which might so indicate. An organization holding a
Code Symbol and/or a Certificate of Authorization
may state in advertising literature that items, construc-
tions, or activities “are built (produced or performed)
or activities conducted in accordance with the require-
ments of the ASME Boiler and Pressure Vessel Code,”
or “meet the requirements of the ASME Boiler and
Pressure Vessel Code.”

The ASME Symbol shall be used only for stamping
and nameplates as specifically provided in the Code.
However, facsimiles may be used for the purpose of
fostering the use of such construction. Such usage may
be by an association or a society, or by a holder of a
Code Symbol who may also use the facsimile in ad-
vertising to show that clearly specified items will carry
the symbol. General usage is permitted only when all
of a manufacturer’s items are constructed under the
rules.

STATEMENT OF POLICY
ON THE USE OF ASME MARKING
TO IDENTIFY MANUFACTURED ITEMS

The ASME Boiler and Pressure Vessel Code pro-
vides rules for the construction of boilers, pressure
vessels, and nuclear components. This includes re-
quirements for materials, design, fabrication, exami-
nation, inspection, and stamping. Items constructed in
accordance with all of the applicable rules of the Code
are identified with the official Code Symbol Stamp
described in the governing Section of the Code.

Markings such as “ASME,” “ASME Standard,” or
any other marking including “ASME” or the various
Code Symbols shall not be used on any item which is

vii

not constructed in accordance with all of the applicable
requirements of the Code.

Items shall not be described on ASME Data Report
Forms nor on similar forms referring to ASME which
tend to imply that all Code requirements have been
met when, in fact, they have not been. Data Report
Forms covering items not fully complying with ASME
requirements should not refer to ASME or they should
clearly identify all exceptions to the ASME require-
ments.
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Subgroup on Repairs and Replacements: (SC XI)

T. J. Mawson, Chairman
M. J. Crisler, Secretary
E. T. Baker il
J. D. Boardman
B. W. Burak
J. Derrico
A. M. DiBiasio
L. Garvin
Gimple
Hedden
Howard

W,
R.E
O. F.
R: C.
E. T. Ishizaka
W. R.
W. N.

R. D. Kerr

W. Kooy

R. S. Lewis

R. E. Muise

D. R. Payne

G. }. Pitzl

R. R. Stevenson
R. W, Swayne
S. Tobey

}. C. Tobin

A. }. Walcutt

S. J. Walmsley
R. A. Yonekawa

Working Group on Repairs (SG-RR) (SC XI)

}. Derrico, Chairman
J. D. Boardman

R. W. Boyce

R. E. Cantrell

R. F. Hollander

E. T. ishizaka

W. N. Keisler
R. D. Kerr

D. R. Pitcairn
F. J. Schaaf, }r.
R. W. Swayne
S. Tobey

Special Working Group on Repairs by Welding (SG-RR)

S. Tobey, Chairman
M. E. Reese, Secretary
C. Brookbank

R. E. Cantrell

B. R. Crowley

W. V. Gwaltney

M. J. Houle

W. R. Johnson

(SC X

H. J. Kaplan
R. A. LaPointe
W. E. Mayott
B. R. Newmark
P. P. Norris

D. L. Tevis

E. H. Williams

Working Group on Replacements (SG-RR) (SC X§)

. Di Biasio, Chairman
. Gimple, Secretary
. Baker 1il

. Hedden
. Holston
. Howard

W. Kooy

R. E. Legate

G. ). Pitzl

R. R. Stevenson
A. }. Walcutt

R. A. Yonekawa

SUBCOMMITTEE ON PROPERTIES OF METALS (SC-P)

D. A. Canonico, Chairman
J. P. Millman, Secretary
A. P. Ahrendt
T. M. Cuilen
W. D. Doty
A. R. Faulkner
M. Gold

D.

S.

E.

O. Htlton
T. Ishizaka

F. Masuyama
R. A. Moen
R. K. Nanstad
A. }. Palmer
D. W. Rahoi
B. W. Roberts
D. I. Roberts
C. E. Spaeder
J. W. Tackett
R. T. Webster

XVii

Subgroup on Strength, Ferrous Alloys (SC-P)

Gold, Chairman
P. Ahrendt
A. Canonico
M. Cullen
M. Curran

. J. Diletto
J. J. Heger

M
A
D,
T
R
R

S. O. Hilton

J. F. Longenecker
R. A. Moen
D. W. Rahoi
B. W. Roberts
D. I. Roberts
C. E. Spaeder

Subgroup on Strength, Nonferrous Alloys (SC-P)

R. T. Webster, Chairman
M. H. Gilkey

B. B. Hood

W. R. Keaney

R. A. Rosenberg
E. Shapiro

L. E. Shoemaker
J. W. Tackett

Subgroup on Strength of Weldments (SC-P) & (SC IX)
(Joint Subgroup)

W. D. Doty, Chairman
H. R. W. Cobb
B. W. Roberts

D. 1. Roberts
R. K. Sager
C. E. Spaeder

Subgroup on Toughness (SC-P)

R. K. Nanstad, Chairman
J. M. Barsom

R. F. Cappellini

H. T. Corten

W. Hanzalek

W. S. Hazelton

E. I. Landerman

E. G. Nisbett

A. Selz

I. Sprung

R. D. Stout

M. F. Wheatcroft
S. Yukawa

R. Zawierucha

Working Group on Nonnuclear Application (SG-T) (SC-P)

A. Selz, Chairman
E. G. Nisbett
R. D. Stout

M. F. Wheatcroft
R. Zawierucha

Working Group on Nuclear Application (§G-T) (S§C-P)

E. . Landerman, Chairman
R. F. Cappellini

W. S. Hazelton
A. Selz

Working Group on Toughness Criteria (SG-T) (SC-P)

}. M. Barsom
R. K. Nanstad

S. Yukawa

SUBCOMMITTEE ON SAFETY VALVE REQUIREMENTS
(SC-SVR)

E. C. Kistner, Jr., Chairman
W. L. Garvin, Vice Chairman
C. }. Gomez, Secretary

G. C. Batz

M. D. Bernstein

}. Cahoon, Jr.

R. A. Cedel

Q. }. Cox, Jr.
E. C. Cullie
R. }. Doelling

W. D. Greenlaw
H. 1. Gregg

S. F. Harrison, Jr.
W. D. Hayen

F. J. Howes

M. A. Robinson
A. }. Spencer

L. L. Thompson
F. W. Weidner



Subgroup on General Requirements (SC-SVR)

M. D. Bernstein, Chairman

W. D. Hayen
F. ). Howes
D. Kadakia

C. A. Neumann
M. A. Robinson
L. L. Thompson

Subgroup on Testing (SC-SVR)

Q. J. Cox, Jr., Chairman
R. A. Cedel
E. C. Cullie

V. M. Deluca
S. E. Harrison, Jr.
F. W. Weidner

Subgroup on Design (SC-SVR)

W. D. Greenlaw, Chairman

G. C. Batz
}. Cahoon, Jr.

R. J. Doelling
H. 1. Gregg
G. W. Neerbasch

SUBCOMMITTEE ON DESIGN (SC-D)

M. H. Jawad, Chairman
R. L jetter, Vice Chairman
J. Yarmush, Secretary

T. K. Burr

W. ]. Carter

J. R. Farr

O. F. Hedden

C. A. Moore

W. J. O’Donnell
R. F. O'Neill

R. D. Schueler, jr.
M. P. Schwartz

Subgroup on Openings (§C-D)

. P. Schwartz, Chairman
W, Mikitka, Secretary

P. P. Raju

M. D. Rana

E. C. Rodabaugh
H. H. Schneider

R. W. Schneider

H. K. Shaw

G. M. Tunnell, Jr.

Subgroup on External Pressure (SC-D)

W. J. Carter, Chairman
D. J. Green
J. S. Kandola

W. }. Koves
H. W. Marsh
C. D. Miller

Subgroup on Design Analysis (§C-D)

. Burr, Chairman
. Ahluwalia

. Barsoum
hattopadhyay
Chen

G. Eggers

. M. Fishman

L. Hechmer
Kalnins

K
S
S
C

T.
K.
R.
S.
C.
A,
H
J.

A.

T.-H. Liu

A. Lohmeier

T. V. Narayanan
S. S. Palusamy
T. P. Pastor

M. W. Ringer, Ir.
E. R. Sliwinski

E. L. Thomas, Jr.
R. J. Thomas

xviii

Subgroup on Elevated Temperature Design (SC-D)

R. I. Jetter, Chairman R. K. Mattu

J. M. Corum, Secretary L. C. S. Nieh

C. R. Brinkman W. ). O'Donnell
R. D. Campbell D. I. Roberts

J. B. Conway C. C. Schultz, jr.
A. W. Dalcher L. K. Severud
D. S. Griffin A. L. Snow

M. T. Jakub W. Veljovich

C. W. Lawton B. C. Wei

S. Majumdar

Subgroup on Fatigue Strength (SC-D)
W. J. O'Donnell, Chairman D. P. jones

C. R. Brinkman C. W. Lawton
B. Gowda M. J. Manjoine
J. A. Hayward A. Merend

}. L. Hechmer G. C. Millman
L. A. James

SUBCOMMITTEE ON BOILER AND PRESSURE VESSEL

ACCREDITATION (SC-BPVA)

C. E. Ford, Chairman R. C. Howard
D. J. McDonald, Vice D. S. Korzec
Chairman T. H. Milton

M. Gutierrez, Secretary E. F. Murphy
G. P. Mancini, Assistant M. L. Snow, Jr.
Secretary J. M. Whelan

S. C. Cyr C. B. Zekas

D. M. Fischer
W. D. Greenlaw

J. R. Farr, Alternate

SUBCOMMITTEE ON NUCLEAR ACCREDITATION (SC-NA)

H. A. Manning, Chairman R. C. Howard
M. N. Bressler, Vice Chairman W. G. Knecht

A. Bagner, Secretary ). Lang

C. W. Allison J. D. Lenardson

E. T. Baker, t! G. F. McDonald, Jr.
R. B. Bremmer R. E. Muise

D. J. Carreira T. E. Quaka

R. E. Feigel M. L. Snow, Jr.

}. E. Harris

i
i

S

gy

Sy



i

CONTENTS

A Detailed Contents Precedes Each Subsection and the Appendices

B0 oy L ¢+ A v

Statements Of POlCY .. ..vviiiii i i i i e e e ey vii
PersOMmE]l . i e e e ix
i (= 11) Xxi
Subsection C1 Fundamentals ..o e e

Subsection C2 Boiler Operation ........ovviiiiniiiiin it 7
Subsection C3 Boiler Auxilaries .......c.vuiiiiii i e e 23
Subsection C4 ADDUTLENANCES .. vtitttnnrttettenererentanetrertiienensnenaronsnss 51
Subsection C5 Instrumentation, Controls, and Interlocks ...............oovininiiit 67
Subsection C6 Inspection .............. e e e 73
Subsection C7 Repairs, Alterations, and Maintenance ..............covvviiniinn... 85
Subsection C8 Control of Internal Chemical Conditions ....................oooeniins 95
Subsection C9 Preventing Boiler Failures ........ ..ot 113
Appendices and GIOSSATY .. ... viinint i it i e 123
1) S 17 TS 153

Xix



P




gl

g

g

PREAMBLE

The purpose of these recommended guidelines is to pro-
mote safety in the use of power boilers. These guidelines are
intended for use by those directly responsible for operating,
maintaining, and inspecting power boilers.

With respect to the application of these guidelines, a power
boiler is a pressure vessel constructed in compliance with
Section I in which steam is generated for use external to the
boiler at a pressure exceeding 15 psig due to the application
of heat. This heat may be derived from the combustion of
fuel (solids, liquids, or gases), from the hot waste gases of
other chemical reactions, or from the application of electrical
energy. The term power boiler in this Section includes sta-
tionary, portable, and traction types, but does not include
locomotive and high temperature water boilers (Section I),
nuclear power plant boilers (Section III), heating boilers
(Section 1V), miniature boilers (Section I), pressure vessels
(Section VIII), or marine boilers.

These guidelines apply to the boiler proper and to pipe
connections up to and including the valve or valves as re-
quired by the Code. Superheaters, reheaters, economizers,
or other pressure parts connected directly to the boiler with-
out intervening valves should be considered as part of the
boiler. Guidelines are also provided for operation of auxiliary
equipment and appliances that affect the safe and reliable
operation of power boilers.

Previous editions of these guidelines covered the full range
of power boilers from small capacity, low pressure, and low
temperature to once-through units. Specific references to the
once-through units have been deleted. Emphasis has been
placed on industrial-type boilers because of their exiensive
use.

The difficulty in formulating a set of guidelines that may
be applied to all sites and types of plants is recognized;
therefore, it may be advisable to depart from them in specific
cases. Manufacturer’s operating instructions should always
be adhered to. Other recommended procedures such as Na-
tional Fire Protection Association’s Codes covering preven-
tion of furnace explosions are suggested for additional guid-
ance.

DESCRIPTION OF GUIDELINES

Cl  Fundamentals — a general description of boiler fun-
damentals including steam generation, combustion, and
types of boilers

Xxi

C2

C3

C4

C5

Cé

Cc7

C8

C9

Boiler Operation — guidelines for routine boiler oper-
ation including startup, normal operation, and shut-
down as well as operator training for safe and reliable
operation

Boiler Auxiliaries — guidelines for normal and emer-
gency operation of fuel handling equipment, boiler feed-
pumps, fans, and other auxiliaries commonly used in
the operation of boilers. Emphasis is placed on operating
the auxiliaries to avoid an unsafe condition in the boil-
ers.

Appurtenances — operating guidelines and descriptions
for frequently used boiler appurtenances such as safety
valves, safety relief valves, pressure gages, feedwater
regulator valves, blowdown systems, and soot blowers

Instrumentation, Controls, and Interlocks — brief de-
scription of recommended instrumentation for moni-
toring boiler status, controls for boiler operation, and
interlocks to prevent unsafe conditions

Inspection — guidelines for inspection of boilers to en-
sure that the boiler is capable of safe and reliable op-
eration. These guidelines apply only to those who are
responsible for the inspection and operation of boiler
plants and must not be considered as applying to the
state, municipal, or insurance companies’ inspectors.
Consideration should be given to the importance of
continual inspection as compared with periodic inspec-
tion. These guidelines are not intended to define or limit
the extent of inspection by the Authorized Inspector.

Repairs, Alterations, and Maintenance — guidelines for
making boiler repairs and alterations; recommended
routine maintenance programs to improve boiler avail-
ability and keep power boilers in a safe operating con-
dition

Control of Internal Chemical Conditions — guidelines
address internal cleaning, laying up, deposits, corrosion,
steam contamination, water chemistry, and fire side con-
ditions

Preventing Boiler Failures — guidelines for operation of
protective equipment and precautions to prevent causes
of boiler failures, such as overpressure, weakening of
structure, explosions, and implosions
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SUBSECTION C1
FUNDAMENTALS

C1.100 STEAM GENERATION

The primary function of a boiler is to generate steam.
This is done by applying heat to the water in the boiler.
This can be done electrically or by burning fuel in a
furnace, allowing the heat of combustion to be con-
ducted through the metal to the water.

In the electric boiler, steam is generated by resistance
heaters immersed in the boiler water or by passing
current between electrodes immersed in the boiler
water. The resistance heater method is typically used
by small capacity heating boilers operating at low pres-
sures. The electrode method is used with capacities
exceeding 100,000 Ib/hr and pressures up to 125 psig.

In the fuel burning method, the heat generated by
the burning of fuel is conducted through the metal of
the boiler or boiler tubes to the water on the other
side.

C1.200 BOILER TYPES

There are three basic types of boilers: firetube, wa-
tertube, and electric.

C1.210 Firetube Boilers

In the firetube boiler, gases of combustion pass
through the inside of the tubes with water surrounding
the outside of the tubes. The advantages of a firetube
boiler are its simple construction and less rigid water
treatment requirements. The disadvantages are the ex-
cessive weight per pound of steam generated, excessive
time required to raise steam pressure because of the
relatively large volume of water, and the inability of
the firetube boiler to respond quickly to load changes,
again due to the large water volume. These boilers are
commonly used for small capacity, low pressure ap-
plications in industrial process plants. Steam capacity
ranges up to 200,000 lb/hr and design pressures usually
fall below 1000 psig.

Circulation in a firetube boiler is established when
steam bubbles are formed on the outside of the tubes
and break away from the hot metal to rise to the
surface. Water replaces these bubbles and circulation
begins.

C1,220 Watertube Boilers

In the watertube boiler, the water is inside the tubes
and gases of combustion pass around the outside of
the tubes. The advantages of a watértube boiler are a
lower unit weight per pound of steam generated, less
time required to raise steam pressure, a greater flexi-
bility for responding to load changes, and a greater
ability to operate at high rates of steam generation.
(This is due to the better circulation of water that
carries heat away from the heating surfaces.)

Steam bubbles that are lighter than the water are
formed inside the tubes. Breaking away from the hot
metal, they rise to the surface. This is the same prin-
ciple as in the firetube boiler, except that the tubes in
a watertube boiler provide a path that accommodates
this natural tendency.

The natural circulation of water through a watertube
boiler depends solely on the difference in weight of the
steam and water mixture in the generating or heated
tubes, compared to the weight of water in the down-
comers. As the water is heated in the generating tubes,
steam bubbles are formed and the heated mixture of
steam and water rises as the weight of the denser water
in the downcomers forces the heated mixture up the
tubes, establishing circulation. To ensure that this cir-
culation continues unimpaired, it is essential that the
required level of water be maintained in the steam
drum at all times.

In operation, the function of the steam drum is to
separate the steam from the mixture of water and steam
entering the drum (see Figs. C1.2-1 and C1.2-2). A
considerable variety of drum internals (baffles, mois-
ture separators, screens, dryers) may be used to aid



