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HIS CHAPTER contains information about abbreviations and it is sometimes necessary to shorten the symbol to further identify
Tsymbols for heating, ventilating, air-conditioning, and refriger-
ating (HVAC&R) engineers.

Abbreviations are shortened forms of names and expressions
used in text, drawings, and computer programs. This chapter dis-
cusses conventional English language abbreviations that may be
different in other languages. A letter symbol represents a quantity
or a unit, not its name, and is independent of language. Because of
this, use of a letter symbol is preferred over abbreviations for unit or
quantity terms. Letter symbols necessary for individual chapters are
defined in the chapters where they occur.

Abbreviations are never used for mathematical signs, such as the
equality sign (=) or division sign (/), except in computer program-
ming, where the abbreviation functions as a letter symbol. Mathe-
matical operations are performed only with symbols. Abbreviations
should be used only where necessary to save time and space; avoid
their usage in documents circulated in foreign countries.

Graphical symbols in this chapter of piping, ductwork, fit-
tings, and in-line accessories can be used on scale drawings and
diagrams.

Identifying piping by legend and color promotes greater safety
and lessens the chance of error in emergencies. Piping identification
is now required throughout the United States by the Occupational
Safety and Health Administration (OSHA) for some industries and
by many federal, state, and local codes.

found on mechanical drawings and abbreviations (symbols) used in
computer programming. Abbreviations specific to a single subject
are defined in the chapters in which they appear. Additional abbre-
viations used on drawings can be found in the section on Graphical
Symbols for Drawings.

The abbreviations (symbols) used for computer programming
for the HVAC&R industries have been developed by ASHRAE
Technical Committee 1.5, Computer Applications. These symbols
identify computer variables, subprograms, subroutines, and func-
tions commonly applied in the industry. Using these symbols
enhances comprehension of the program listings and provides a
clearly defined nomenclature in applicable computer programs.

Certain programming languages differentiate between real num-
bers (numbers with decimals) and integers (numbers without deci-
mals) by reserving certain initial letters of a variable for integer
numbers. Many of the symbols listed in this chapter begin with these
letters and, in order to make them real numbers, must be prefixed
with a noninteger letter. 

Some symbols have two or more options listed. The longest
abbreviation is preferred and should be used if possible. However,

The preparation of this chapter is assigned to TC 1.6, Terminology.
the variable. For instance, the area of a wall cannot be defined as
WALLAREA because some computer languages restrict the num-
ber of letters in a variable name. Therefore, a shorter variable
symbol is applied, and WALLAREA becomes WALLA or
WAREA.

Many advanced computer programming languages such as
Basic, C, and C++ do not have the limitations of older computer lan-
guage compilers. It is good programming practice to include the
complete name of each variable and to define any abbreviations in
the comments section at the beginning of each module of code.
Abbreviations should be used to help clarify the variables in an
equation and not to obscure the readability of the code.

In Table 1, the same symbol is sometimes used for different
terms. This liberty is taken because it is unlikely that the two terms
would be used in the same program. If such were the case, one of the
terms would require a suffix or prefix to differentiate it from the
other.

LETTER SYMBOLS

Letter symbols include symbols for physical quantities (quantity
symbols) and symbols for the units in which these quantities are
measured (unit symbols). Quantity symbols, such as I for electric
current, are listed in this chapter and are printed in italic type. A unit
symbol is a letter or group of letters such as mm for millimetre or a
special sign such as ° for degrees and is printed in Roman type. Sub-
scripts and superscripts are governed by the same principles. Letter
symbols are restricted mainly to the English and Greek alphabets.

Quantity symbols may be used in mathematical expressions in
any way consistent with good mathematical usage. The product of
two quantities, a and b, is indicated by ab. The quotient is a/b, or
ab−1. To avoid misinterpretation, parentheses must be used if more
than one slash (/) is employed in an algebraic term; for example,
(a/b)/c or a/(b/c) is correct, but not a/b/c.

Subscripts and superscripts, or several of them separated by com-
mas, may be attached to a single basic letter (kernel), but not to other
subscripts or superscripts. A symbol that has been modified by a
superscript should be enclosed in parentheses before an exponent is
added (Xa)3. Symbols can also have alphanumeric marks such as ′
(prime), + (plus), and * (asterisk).

More detailed information on the general principles of letter
symbol standardization are in standards listed at the end of this
chapter. The letter symbols, in general, follow these standards,
which are out of print:

Y10.3M Letter Symbols for Mechanics and Time-Related
Phenomena 

Y10.4-82 Letter Symbols for Heat and Thermodynamics 

Other symbols chosen by an author for a physical magnitude not
appearing in any standard list should be ones that do not already
have different meanings in the field of the text.
.1
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Table 1 Abbreviations for Text, Drawings, and
Computer Programs

Term Text Drawings Program

~ÄçîÉ=ÑáåáëÜÉÇ=Ñäççê Ô ^cc Ô

~ÄëçäìíÉ ~Äë ^_p ^_p

~ÅÅìãìä~íEÉI=JçêF ~ÅÅ ^``rj ^``rj

~áê=ÅçåÇáíáçåEJáåÖI=JÉÇF Ô ^fo=`lka Ô

~áêJÅçåÇáíáçåáåÖ=ìåáíEëF Ô ^`r ^`r

~áêJÜ~åÇäáåÖ=ìåáí Ô ^er ^er

~äíÉê~íáçå ~äíêå ^iqok Ô

~äíÉêå~íáåÖ=ÅìêêÉåí ~Å ^` ^`

~äíáíìÇÉ ~äí ^iq ^iq

~ãÄáÉåí ~ãÄ ^j_ ^j_

^ãÉêáÅ~å=k~íáçå~ä=
pí~åÇ~êÇë=fåëíáíìíÉN ^kpf ^kpf Ô

^ãÉêáÅ~å=ïáêÉ=Ö~ÖÉ ^td ^td Ô

~ãéÉêÉ ~ãé ^jm ^jmI=^jmp

~åÖäÉ Ô Ô ^kd

~åÖäÉ=çÑ=áåÅáÇÉåÅÉ Ô Ô ^kdf

~éé~ê~íìë=ÇÉï=éçáåí ~Çé ^am ^am

~ééêçñáã~íÉ ~ééêçñK ^mmolu Ô

~êÉ~ Ô Ô ^

~íãçëéÜÉêÉ ~íã q̂j Ô

~îÉê~ÖÉ ~îÖ ŝd ŝd

~òáãìíÜ ~ò ^w ^w

~òáãìíÜI=ëçä~ê Ô Ô p^w

~òáãìíÜI=ï~ää Ô Ô t^w

Ä~êçãÉíÉêEJíêáÅF Ä~êç _^ol Ô

Äáää=çÑ=ã~íÉêá~ä ÄLã _lj Ô

ÄçáäáåÖ=éçáåí Äé _m _m

_êçïå=C=pÜ~êéÉ=ïáêÉ=Ö~ÖÉ _Cp _Cp Ô

`Éäëáìë ø` ø` ø`

ÅÉåíÉê=íç=ÅÉåíÉê Å=íç=Å `=ql=` Ô

ÅáêÅìáí Åâí `hq `hq

ÅäçÅâïáëÉ Åï `t Ô

ÅçÉÑÑáÅáÉåí ÅçÉÑÑK `lbc `lbc

ÅçÉÑÑáÅáÉåíI=î~äîÉ=Ñäçï `î `î `s

Åçáä Ô Ô `lfi

ÅçãéêÉëëçê Åéêëê `jmo `jmo

ÅçåÇÉåëEJÉêI=JáåÖI=J~íáçåF ÅçåÇ `lka `lka

ÅçåÇìÅí~åÅÉ Ô Ô `

ÅçåÇìÅíáîáíó ÅåÇÅí `ka`q h

ÅçåÇìÅíçêëI=åìãÄÉê=çÑ=EPF PLÅ PLÅ Ô

Åçåí~Åí=Ñ~Åíçê Ô Ô `c

ÅççäáåÖ=äç~Ç ÅäÖ=äç~Ç `id=il^a `il^a

ÅçìåíÉêÅäçÅâïáëÉ ÅÅï ``t Ô

ÅìÄáÅ=ÅÉåíáãÉíÉê ÅãP `` ``

ÅìÄáÅ=ãÉíêÉ ãP `r=j `r=j

ÇÉÅáÄÉä Ç_ a_ a_

ÇÉÖêÉÉ ÇÉÖK=çê=ø abd=çê=ø abd

ÇÉåëáíó ÇÉåë abkp oel

ÇÉéíÜ=çê=ÇÉÉé Çé am amqe

ÇÉïJéçáåí=íÉãéÉê~íìêÉ Çéí amq amq

Çá~ãÉíÉê Çá~K af^ af^

Çá~ãÉíÉêI=áåëáÇÉ fa fa fa

Çá~ãÉíÉêI=çìíëáÇÉ la la la

ÇáÑÑÉêÉåÅÉ=çê=ÇÉäí~ ÇáÑÑKI=∆ afcc aI=abiq^

ÇáÑÑìëÉ=ê~Çá~íáçå Ô = aco^a

ÇáêÉÅí=ÅìêêÉåí ÇÅ a` a`

ÇáêÉÅí=ê~Çá~íáçå Çáê=ê~Çå afo=o^ak afo^a

Çêó Ô = aov

ÇêóJÄìäÄ=íÉãéÉê~íìêÉ ÇÄí a_q a_I=a_q

ÉÑÑÉÅíáîÉåÉëë Ô = bcq

ÉÑÑÉÅíáîÉ=íÉãéÉê~íìêÉO bqG bqG bq

ÉÑÑáÅáÉåÅó ÉÑÑ bcc bcc

ÉÑÑáÅáÉåÅóI=Ñáå Ô = cbcc

ÉÑÑáÅáÉåÅóI=ëìêÑ~ÅÉ Ô = pbcc
ÉäÉÅíêçãçíáîÉ=ÑçêÅÉ ÉãÑ bjc Ô

ÉäÉî~íáçå ÉäÉîK bi bibs

ÉåíÉêáåÖ Éåíê bkq bkq

ÉåíÉêáåÖ=ï~íÉê=íÉãéÉê~íìêÉ btq btq btq

ÉåíÉêáåÖ=~áê=íÉãéÉê~íìêÉ b q̂ b q̂ b q̂

ÉåíÜ~äéó Ô Ô e

Éåíêçéó Ô Ô p

Éèìáî~äÉåí=ÇáêÉÅí=ê~Çá~íáçå ÉÇê bao Ô

Éî~éçê~íEJÉI=JáåÖI=JÉÇI=JçêF Éî~é bŝ m bŝ m

Éñé~åëáçå Éñé bum um̂ k

Ñ~ÅÉ=~êÉ~ Ñ~ c^ c^

Ñ~ÅÉ=íç=Ñ~ÅÉ Ñ=íç=Ñ c=íç=c Ô

Ñ~ÅÉ=îÉäçÅáíó ÑîÉä csbi cs

Ñ~ÅíçêI=ÅçêêÉÅíáçå Ô Ô `c^`I=`c^`q

Ñ~ÅíçêI=ÑêáÅíáçå Ô Ô cc^`qI=cc

Ñ~å Ô Ô c^k

Ñáäã=ÅçÉÑÑáÅáÉåíIP=áåëáÇÉ Ô Ô cfI=ef

Ñáäã=ÅçÉÑÑáÅáÉåíIP=çìíëáÇÉ Ô Ô clI=el

Ñäçï=ê~íÉI=~áê Ô Ô n^oI=n^fo

Ñäçï=ê~íÉI=ÑäìáÇ Ô Ô nci

Ñäçï=ê~íÉI=Ö~ë Ô Ô nd^I=nd^p

ÑêÉÉòáåÖ=éçáåí Ñé cm cm

ÑêÉèìÉåÅó eò ew Ô

Ö~ÖÉ=çê=Ö~ìÖÉ Ö~ d^ d^I=d^db

Öê~ã Ö Ö d

Öê~îáí~íáçå~ä=Åçåëí~åí Ö d d

ÖêÉ~íÉëí=íÉãé=ÇáÑÑÉêÉåÅÉ dqa dqa dqa

ÜÉ~í Ô Ô eq

ÜÉ~íÉê Ô Ô eqo

ÜÉ~í=Ö~áå ed ed edI=eb q̂d

ÜÉ~í=Ö~áåI=ä~íÉåí ied ied edi

ÜÉ~í=Ö~áåI=ëÉåëáÄäÉ ped ped edp

ÜÉ~í=äçëë Ô Ô eiI=eb q̂i

ÜÉ~í=íê~åëÑÉê Ô Ô n

ÜÉ~í=íê~åëÑÉê=ÅçÉÑÑáÅáÉåí r r r

ÜÉáÖÜí ÜÖí edq edqI=eq

ÜáÖÜJéêÉëëìêÉ=ëíÉ~ã Üéë emp emp

ÜáÖÜJíÉãéÉê~íìêÉ=Üçí=ï~íÉê ÜíÜï eqet eqet

ÜçêëÉéçïÉê Üé em em

ÜçìêEëF Ü Ü eo

ÜìãáÇáíóI=êÉä~íáîÉ êÜ oe oe

ÜìãáÇáíó=ê~íáç t t t

áåÅáÇÉåí=~åÖäÉ Ô Ô fk^kd

áåÇáÅ~íÉÇ=âáäçï~íí fât fât Ô

fåíÉêå~íáçå~ä=máéÉ=píÇ fmp fmp Ô

áêçå=éáéÉ=ëáòÉ áéë fmp Ô

àçìäÉ g g g

âÉäîáå h h h

âáäçÖê~ãë âÖ âÖ hd

âáäçàçìäÉë âg âg hg

âáäçãÉíêÉë=éÉê=Üçìê âãLÜ âãLÜ hme

âáäçé~ëÅ~äë âm~ âm~ hm̂

âáäçï~íí ât ât ht

âáäçï~íí=Üçìê âtÜ âtÜ hte

ä~íÉåí=ÜÉ~í ie ie ieI=ieb q̂

äÉ~ëí=ãÉ~å=íÉãéK=ÇáÑÑÉêÉåÅÉQ ijqa ijqa ijqa

äÉ~ëí=íÉãéK=ÇáÑÑÉêÉåÅÉQ iqa iqa iqa

äÉ~îáåÖ=~áê=íÉãéÉê~íìêÉ ä~í i q̂ i q̂

äÉ~îáåÖ=ï~íÉê=íÉãéÉê~íìêÉ äïí itq itq

äÉåÖíÜ äÖ id idI=i

äáèìáÇ äáè ifn ifn

äáíêÉ i i i

äáíêÉë=éÉê=ëÉÅçåÇ iLë iLë imp

äçÖ~êáíÜã=Eå~íìê~äF äå ik ik

Term Text Drawings Program



Abbreviations and Symbols 36.3
äçÖ~êáíÜã=íç=Ä~ëÉ=NM äçÖ ild ild

äçïJéêÉëëìêÉ=ëíÉ~ã äéë imp imp

äçïJíÉãéK=Üçí=ï~íÉê äíÜï iqet iqet

j~ÅÜ=åìãÄÉê j~ÅÜ j^`e Ô

ã~ëë=Ñäçï=ê~íÉ ãÑê jco jco

ã~ñáãìã ã~ñK j^u j^u

ãÉ~å=ÉÑÑÉÅíáîÉ=íÉãéK jbq jbq jbq

ãÉ~å=íÉãéK=ÇáÑÑÉêÉåÅÉ jqa jqa jqa

ãÉÇáìãJéêÉëëìêÉ=ëíÉ~ã ãéë jmp jmp

ãÉÇáìãJíÉãéK=Üçí=ï~íÉê ãíÜï jqet jqet

ãÉêÅìêó eÖ ed ed

ãÉíêÉ ã ã j

ãÉíêÉë=éÉê=ëÉÅçåÇ ãLë ãLë jLp

ãáääáäáíêÉë=éÉê=ëÉÅçåÇ ãiLë ãiLë jimp

ãiLë=ëí~åÇ~êÇ ãiLëp ãiLëp jimpp

ãáåáãìã ãáåK jfk jfk

åçáëÉ=ÅêáíÉêá~ k` k` Ô

åçêã~ääó=çéÉå å=ç k=l Ô

åçêã~ääó=ÅäçëÉÇ å=Å k=` Ô

åçí=~ééäáÅ~ÄäÉ å~ kL^ Ô

åçí=áå=Åçåíê~Åí å=á=Å k=f=` Ô

åçí=íç=ëÅ~äÉ Ô k=q=p Ô

åìãÄÉê åçK kl kI=kl

åìãÄÉê=çÑ=ÅáêÅìáíë Ô Ô k`

åìãÄÉê=çÑ=íìÄÉë Ô Ô kq

çìíëáÇÉ=~áê ç~ l^ l^

é~êíë=éÉê=ãáääáçå ééã mmj mmj

m~ëÅ~ä m~ m~ m̂

m~=E~ÄëçäìíÉF m~=E~ÄëF m~=^ m̂ ^

m~=EÖ~ÖÉF m~=EÖ~ÖÉF m~=d m̂ d

éÉêÅÉåí B B m`q

éÜ~ëÉ=EÉäÉÅíêáÅ~äF éÜ me Ô

éáéÉ Ô Ô mfmb

éêÉëëìêÉ Ô mobpp mobpI=m

éêÉëëìêÉI=Ä~êçãÉíêáÅ Ä~êç=éê _^ol=mo _m

ÅêáíáÅ~ä=éêÉëëìêÉ Ô Ô `ofm

éêÉëëìêÉI=Çóå~ãáÅ=EîÉäçÅáíóF îé sm sm

éêÉëëìêÉ=Çêçé=çê=ÇáÑÑÉêÉåÅÉ ma ma maI=abiqm

éêÉëëìêÉI=ëí~íáÅ ëé pm pm

éêÉëëìêÉI=î~éçê î~é=éê ŝ m=mo ŝ m

éêáã~êó éêá mof mofj

ê~Çá~å Ô Ô o^a

ê~Çá~íEJÉI=JçêF Ô o^a Ô

ê~Çá~íáçå Ô o^ak o^a

ê~Çáìë Ô Ô o

êÉÅÉáîÉê êÅîê o`so ob`

êÉÅáêÅìä~íÉ êÉÅáêÅK ob`fo` o`foI=ob`fo

êÉÑêáÖÉê~åí=ENOI=OOI=ÉíÅKF oJNOI=oJOO oNOI=oOO oNOI=oOO

êÉä~íáîÉ=ÜìãáÇáíó êÜ oe oe

êÉëáëíEJ~åÅÉI=JáîáíóI=JçêF êÉë obp obpI=lejp

êÉíìêå=~áê ê~ o^ o^

êÉîçäìíáçåë êÉî obs obs

êÉîçäìíáçåë=éÉê=ãáåìíÉ êéã omj omj

êÉîçäìíáçåë=éÉê=ëÉÅçåÇ êéë omp omp

êçìÖÜåÉëë êÖÜ ode odeI=b

ë~ÑÉíó=Ñ~Åíçê ëÑ pc pc

ë~íìê~íáçå ë~íK p q̂ p q̂

p~óÄçäí=ëÉÅçåÇë=cìêçä ëëÑ ppc ppc

p~óÄçäí=ëÉÅçåÇë=råáîÉêë~ä ëëì ppr ppr

ëÉ~=äÉîÉä ëä pi pb

ëÉÅçåÇ ë ë pb`

ëÉåëáÄäÉ=ÜÉ~í pe pe pe

ëÉåëáÄäÉ=ÜÉ~í=Ö~áå ped ped ped

ëÉåëáÄäÉ=ÜÉ~í=ê~íáç peo peo peo

ëÜ~ÇáåÖ=ÅçÉÑÑáÅáÉåí Ô Ô p`

ëçä~ê Ô Ô pli
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ëéÉÅáÑáÅ~íáçå ëéÉÅ pmb` Ô

ëéÉÅáÑáÅ=Öê~îáíó pd pd Ô

ëéÉÅáÑáÅ=ÜÉ~í ëé=Üí pm=eq `

ëé=Üí=~í=Åçåëí~åí=éêÉëëìêÉ Åé Åé `m

ëé=Üí=~í=Åçåëí~åí=îçäìãÉ Åî Åî `s

ëéÉÅáÑáÅ=îçäìãÉ ëé=îçä pm=sli sI=`sli

ëèì~êÉ ëèK pn pn

ëí~åÇ~êÇ ëíÇ pqa pqa

ëí~åÇ~êÇ=íáãÉ=ãÉêáÇá~å Ô Ô pqj

ëí~íáÅ=éêÉëëìêÉ pm pm pm

ëìÅíáçå ëìÅíK pr`q pr`qI=pr`

ëìããEJÉêI=J~êóI=J~íáçåF Ô Ô prj

ëìééäó ëéäó pmiv prmI=pmiv

ëìééäó=~áê ë~ p^ p^

ëìêÑ~ÅÉ Ô Ô proI=p

ëìêÑ~ÅÉI=Çêó Ô Ô proa

ëìêÑ~ÅÉI=ïÉí Ô Ô prot

ëóëíÉã Ô Ô pvp

í~Äìä~íEJÉI=JáçåF í~Ä q̂ _ q̂ _

íÉÉ Ô Ô qbb

íÉãéÉê~íìêÉ íÉãéK qbjm qI=qbjm

íÉãéÉê~íìêÉ=ÇáÑÑÉêÉåÅÉ qaI=∆í qa qaI=qafc

íÉãéÉê~íìêÉ=ÉåíÉêáåÖ qb qb qbI=qbkq

íÉãéÉê~íìêÉ=äÉ~îáåÖ qi qi qiI=qib^

íÜÉêã~ä=ÅçåÇìÅíáîáíó â h h

íÜÉêã~ä=Éñé~åëáçå=ÅçÉÑÑK Ô Ô qum`

íÜÉêã~ä=êÉëáëí~åÅÉ o o obpI=o

íÜÉêãçÅçìéäÉ íÅ q` q`I=q`mi

íÜÉêãçëí~í q=pq̂ q q=pq̂ q q=pq q̂

íÜáÅâEJåÉëëF íÜâåë qehkp qeh

íçí~ä Ô Ô qlq

íçí~ä=ÜÉ~í íçí=Üí qlq=eq Ô

íê~åëãáëëáîáíó Ô Ô q̂ r

rJÑ~Åíçê Ô Ô r

ìåáí Ô Ô rkfq

î~Åììã î~Å ŝ ` ŝ `

î~äîÉ î s sis

î~éçê=éêççÑ î~é=éêÑ ŝ m=moc Ô

î~êá~ÄäÉ î~ê ŝ o ŝ o

î~êá~ÄäÉ=~áê=îçäìãÉ ŝ s ŝ s ŝ s

îÉäçÅáíó îÉäK sbi sbiI=s

îÉäçÅáíóI=ïáåÇ ï=îÉäK t=sbi t=sbi

îÉåíáä~íáçåI=îÉåí îÉåí sbkq sbkq

îÉêíáÅ~ä îÉêíK sboq sboq

îáëÅçëáíó îáëÅ sfp` jrI=sfp`

îçäí s s bI=sliqp

îçäí=~ãéÉêÉ ŝ ŝ ŝ

îçäìãÉ îçäK sli sli

îçäìãÉíêáÅ=Ñäçï=ê~íÉ Ô Ô sco

ï~ää Ô Ô tI=t^i

ï~íÉê Ô Ô tqo

ï~íí t t t q̂I=t

ïÉí=ÄìäÄ ïÄ t_ t_

ïÉíJÄìäÄ=íÉãéÉê~íìêÉ ïÄí t_q t_q

ïáÇíÜ Ô Ô tf

ïáåÇ Ô Ô ta

ïáåÇ=ÇáêÉÅíáçå ïÇáê tafo tafo

ïáåÇ=éêÉëëìêÉ ïéê tmo tmI=tmobp

óÉ~ê óê vo vo

òçåÉ ò w wI=wk
N^ÄÄêÉîá~íáçåë=çÑ=ãçëí=éêçéÉê=å~ãÉë=ìëÉ=Å~éáí~ä=äÉííÉêë=áå=ÄçíÜ=íÉñí=~åÇ=Çê~ïáåÖëK
OqÜÉ= ~ëíÉêáëâ= EGF= áë= ìëÉÇ= ïáíÜ= bqGI= ÉÑÑÉÅíáîÉ= íÉãéÉê~íìêÉI= ~ë= áå= `Ü~éíÉê= U= çÑ= íÜáë

îçäìãÉK
PqÜÉëÉ=~êÉ=ëìêÑ~ÅÉ=ÜÉ~í=íê~åëÑÉê=ÅçÉÑÑáÅáÉåíëK
QiÉííÉê= i= ~äëç= ìëÉÇ= Ñçê= içÖ~êáíÜã= çÑ= íÜÉëÉ= íÉãéÉê~íìêÉ= ÇáÑÑÉêÉåÅÉë= áå= ÅçãéìíÉê

éêçÖê~ããáåÖK
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LETTER SYMBOLS

Symbol Description of Item Typical Units

~ ~ÅçìëíáÅ=îÉäçÅáíó ãLë

^ ~êÉ~ ãO

Ä ÄêÉ~ÇíÜ=çê=ïáÇíÜ ã

_ Ä~êçãÉíêáÅ=éêÉëëìêÉ âm~

Å ÅçåÅÉåíê~íáçå âÖLãP

Å ëéÉÅáÑáÅ=ÜÉ~í âgLEâÖˇhF

Åé ëéÉÅáÑáÅ=ÜÉ~í=~í=Åçåëí~åí=éêÉëëìêÉ âgLEâÖˇhF

Åî ëéÉÅáÑáÅ=ÜÉ~í=~í=Åçåëí~åí=îçäìãÉ âgLEâÖˇhF
` ÅçÉÑÑáÅáÉåí Ô

` ÑäìáÇ=Å~é~Åáíó=ê~íÉ tLh
` íÜÉêã~ä=ÅçåÇìÅí~åÅÉ tLEãO ˇhF

`i äçëë=ÅçÉÑÑáÅáÉåí Ô

`m ÅçÉÑÑáÅáÉåí=çÑ=éÉêÑçêã~åÅÉ Ô
Ç éêÉÑáñ=ãÉ~åáåÖ=ÇáÑÑÉêÉåíá~ä Ô

Ç=çê=a Çá~ãÉíÉê ã

aÉ=çê=aÜ Éèìáî~äÉåí=çê=ÜóÇê~ìäáÅ=Çá~ãÉíÉê ã
aî ã~ëë=ÇáÑÑìëáîáíó ããOLë

É Ä~ëÉ=çÑ=å~íìê~ä=äçÖ~êáíÜãë Ô
b ÉåÉêÖó âg

b ÉäÉÅíêáÅ~ä=éçíÉåíá~ä s

Ñ Ñáäã=ÅçåÇìÅí~åÅÉ=E~äíÉêå~íÉ=Ñçê=ÜF tLEãO ˇhF
Ñ ÑêÉèìÉåÅó eò

Ña ÑêáÅíáçå=Ñ~ÅíçêI=a~êÅóJtÉáëÄ~ÅÜ=

Ñçêãìä~íáçå

Ô

Ñc ÑêáÅíáçå=Ñ~ÅíçêI=c~ååáåÖ=Ñçêãìä~íáçå Ô

c ÑçêÅÉ k
cáà ~åÖäÉ=Ñ~Åíçê=Eê~Çá~íáçåF Ô

Ö Öê~îáí~íáçå~ä=~ÅÅÉäÉê~íáçå ãLëO

d ã~ëë=îÉäçÅáíó âÖLEëˇãOF
Ü ÜÉ~í=íê~åëÑÉê=ÅçÉÑÑáÅáÉåí tLEãO ˇhF

Ü ÜóÇê~ìäáÅ=ÜÉ~Ç ã
Ü ëéÉÅáÑáÅ=ÉåíÜ~äéó âgLâÖ

Ü~ ÉåíÜ~äéó=çÑ=Çêó=~áê âgLâÖ

Üa ã~ëë=íê~åëÑÉê=ÅçÉÑÑáÅáÉåí ãLë
Üë ÉåíÜ~äéó=çÑ=ãçáëí=~áê=~í=ë~íìê~íáçå âgLâÖ

e íçí~ä=ÉåíÜ~äéó âg

f ÉäÉÅíêáÅ=ÅìêêÉåí ^
â íÜÉêã~ä=ÅçåÇìÅíáîáíó tLEãˇhF

â=Eçê=γF ê~íáç=çÑ=ëéÉÅáÑáÅ=ÜÉ~íëI=ÅéLÅî Ô
h éêçéçêíáçå~äáíó=Åçåëí~åí Ô

ha ã~ëë=íê~åëÑÉê=ÅçÉÑÑáÅáÉåí âÖLEÜˇãOF

ä=çê=i äÉåÖíÜ ã
ié ëçìåÇ=éêÉëëìêÉ Ç_

iï ëçìåÇ=éçïÉê Ç_

ã=çê=j ã~ëë âÖ
j êÉä~íáîÉ=ãçäÉÅìä~ê=ã~ëë âÖLâÖ=ãçä

å=çê=k åìãÄÉê=áå=ÖÉåÉê~ä Ô
k ê~íÉ=çÑ=êçí~íáçå ê~ÇLë

é=çê=m éêÉëëìêÉ âm~

é~ é~êíá~ä=éêÉëëìêÉ=çÑ=Çêó=~áê âm~
éë é~êíá~ä=éêÉëëìêÉ=çÑ=ï~íÉê=î~éçê=áå=

ãçáëí=~áê

âm~

éï î~éçê=éêÉëëìêÉ=çÑ=ï~íÉê=áå=ë~íìê~íÉÇ=
ãçáëí=~áê

âm~

m éçïÉê ât

è íáãÉ=ê~íÉ=çÑ=ÜÉ~í=íê~åëÑÉê t
n íçí~ä=ÜÉ~í=íê~åëÑÉê âg

n îçäìãÉíêáÅ=Ñäçï=ê~íÉ iLë
ê ê~Çáìë ã

ê=çê=o íÜÉêã~ä=êÉëáëí~åÅÉ ãO ˇhLt

o Ö~ë=Åçåëí~åí gLEâÖˇhF
ë ëéÉÅáÑáÅ=Éåíêçéó âgLEâÖˇhF

p íçí~ä=Éåíêçéó âgLh

í íÉãéÉê~íìêÉ ø`
∆íã=çê=∆qã ãÉ~å=íÉãéÉê~íìêÉ=ÇáÑÑÉêÉåÅÉ h

q ~ÄëçäìíÉ=íÉãéÉê~íìêÉ h

ì ëéÉÅáÑáÅ=áåíÉêå~ä=ÉåÉêÖó âgLâÖ

r íçí~ä=áåíÉêå~ä=ÉåÉêÖó âg
r çîÉê~ää=ÜÉ~í=íê~åëÑÉê=ÅçÉÑÑáÅáÉåí tLEãO ˇhF

î ëéÉÅáÑáÅ=îçäìãÉ ãPLâÖ

s íçí~ä=îçäìãÉ ãP
DIMENSIONLESS NUMBERS

MATHEMATICAL SYMBOLS

s äáåÉ~ê=îÉäçÅáíó ãLë
ï ã~ëë=ê~íÉ=çÑ=Ñäçï ÖLë

t ïÉáÖÜí k

t ÜìãáÇáíó=ê~íáç=çÑ=ãçáëí=~áê=EÇêó=~áê=Ä~ëáëF ÖLâÖ
t ïçêâ g

të ÜìãáÇáíó=ê~íáç=çÑ=ãçáëí=~áê=~í=ë~íìê~íáçå=
EÇêó=~áê=Ä~ëáëF

ÖLâÖ

ñ ãçäÉ=Ñê~Åíáçå Ô

ñ èì~äáíóI=ã~ëë=Ñê~Åíáçå=çÑ=î~éçê Ô
ñIóIò äÉåÖíÜë=~äçåÖ=éêáåÅáé~ä=ÅççêÇáå~íÉ=~ñÉë ã

w ÑáÖìêÉ=çÑ=ãÉêáí Ô

α ~ÄëçäìíÉ=pÉÉÄÉÅâ=ÅçÉÑÑáÅáÉåí sLh
α ~ÄëçêéíáîáíóI=~Äëçêéí~åÅÉ=ê~Çá~íáçå Ô

α äáåÉ~ê=ÅçÉÑÑáÅáÉåí=çÑ=íÜÉêã~ä=Éñé~åëáçå NLh
α íÜÉêã~ä=ÇáÑÑìëáîáíó ãOLë

β îçäìãÉ=ÅçÉÑÑáÅáÉåí=çÑ=íÜÉêã~ä=

Éñé~åëáçå

NLh

γ=Eçê=âF ê~íáç=çÑ=ëéÉÅáÑáÅ=ÜÉ~íëI=ÅéLÅî Ô

γ ëéÉÅáÑáÅ=ïÉáÖÜí kLãP

∆ ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=î~äìÉë Ô
ε ÉãáëëáîáíóI=Éãáíí~åÅÉ=Eê~Çá~íáçåF Ô

θ íáãÉ ëI=Ü
η ÉÑÑáÅáÉåÅó=çê=ÉÑÑÉÅíáîÉåÉëë Ô

λ ï~îÉäÉåÖíÜ åã

µ ÇÉÖêÉÉ=çÑ=ë~íìê~íáçå Ô
µ Çóå~ãáÅ=îáëÅçëáíó ãm~ˇë

ν âáåÉã~íáÅ=îáëÅçëáíó ãOLë

ρ ÇÉåëáíó âÖLãP

ρ êÉÑäÉÅíáîáíóI=êÉÑäÉÅí~åÅÉ=Eê~Çá~íáçåF Ô

ρ îçäìãÉ=êÉëáëíáîáíó Ω ˇã
σ píÉÑ~åJ_çäíòã~åå=Åçåëí~åí tLEãO ˇhQF

σ ëìêÑ~ÅÉ=íÉåëáçå kLã

τ ëíêÉëë kLãO

τ íáãÉ ë

τ íê~åëãáëëáîáíóI=íê~åëãáíí~åÅÉ=Eê~Çá~íáçåF Ô
φ êÉä~íáîÉ=ÜìãáÇáíó Ô

Fo Fourier number ατ/L2

Gr Grashof number L3ρ2βg(∆t)/µ2

Gz Graetz number wcp/kL
jD Colburn mass transfer Sh/ReSc1/3

jH Colburn heat transfer Nu/RePr1/3

Le Lewis number α/Dv
M Mach number V/a
Nu Nusselt number hD/k
Pe Peclet number GDcp/k
Pr Prandtl number cpµ/k
Re Reynolds number ρVD/µ
Sc Schmidt number µ/ρaî

Sh Sherwood number hDL/Dv
St Stanton number h/Gcp
Str Strouhal number fd/V

equal to =
not equal to ≠

approximately equal to ≈

greater than >

less than <
greater than or equal to ≥

less than or equal to ≤

plus +
minus −

plus or minus ±
a multiplied by b ab, a·b, a × b
a divided by b

, a/b, ab−1

ratio of the circumference of a circle to its diameter π

Symbol Description of Item Typical Units

a

b
---
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SUBSCRIPTS

GRAPHICAL SYMBOLS FOR DRAWINGS

a raised to the power n an

square root of a

infinity ∞

percent %
summation of Σ

natural log ln
logarithm to base 10 log

These are to be affixed to the appropriate symbols. Several sub-
scripts may be used together to denote combinations of various
states, points, or paths. Often the subscript indicates that a particular
property is to be kept constant in a process.

a,b,... referring to different phases, states or physical conditions of a 
substance, or to different substances

a air
a ambient
b barometric (pressure)
c referring to critical state or critical value
c convection
db dry bulb
dp dew point
e base of natural logarithms
f referring to saturated liquid
f film
fg referring to evaporation or condensation
F friction
g referring to saturated vapor
h referring to change of phase in evaporation
H water vapor
i referring to saturated solid
i internal
if referring to change of phase in melting
ig referring to change of phase in sublimation
k kinetic
L latent
m mean value
M molar basis
o referring to initial or standard states or conditions
p referring to constant pressure conditions or processes
p potential
r refrigerant
r radiant or radiation
s referring to moist air at saturation
s sensible
s referring to isentropic conditions or processes
s static (pressure)
s surface
t total (pressure)
T referring to isothermal conditions or processes
v referring to constant volume conditions or processes
v vapor
v velocity (pressure)
w wall
w water
wb wet bulb
1,2,... different points in a process, or different instants of time

Graphical symbols have been extracted from ASME Standard
Y32.2.3 and ASME Standard Y32.2.4. Some of these symbols have
been modified, and others have been added to reflect current prac-
tice. Symbols and quotations are used with permission of the pub-
lisher, the American Society of Mechanical Engineers.

Piping

eÉ~íáåÖ

eáÖÜJéêÉëëìêÉ=ëíÉ~ã                          HPS                        

jÉÇáìãJéêÉëëìêÉ=ëíÉ~ã                         MPS                       
içïJéêÉëëìêÉ=ëíÉ~ã                         LPS                         

 a , a
0.5
eáÖÜJéêÉëëìêÉ=ÅçåÇÉåë~íÉ                             HPC                              

jÉÇáìãJéêÉëëìêÉ=ÅçåÇÉåë~íÉ                          MPC                          

içïJéêÉëëìêÉ=ÅçåÇÉåë~íÉ                          LPC                         

_çáäÉê=ÄäçïÇçïå                         BBD                       

mìãéÉÇ=ÅçåÇÉåë~íÉ                             PC                            

s~Åììã=éìãé=ÇáëÅÜ~êÖÉ                            VPD                         

j~âÉìé=ï~íÉê                            MU                          

^íãçëéÜÉêáÅ=îÉåí                          ATV                         

cìÉä=çáä=ÇáëÅÜ~êÖÉ                          FOD                         

cìÉä=çáä=Ö~ÖÉ                         FOG                        

cìÉä=çáä=ëìÅíáçå                          FOS                         

cìÉä=çáä=êÉíìêå                         FOR                        

cìÉä=çáä=í~åâ=îÉåí                           FOV                          

içïJíÉãéÉê~íìêÉ=Üçí=ï~íÉê=ëìééäó                         HWS                        

jÉÇáìãJíÉãéÉê~íìêÉ=Üçí=ï~íÉê=ëìééäó                     MTWS                     

eáÖÜJíÉãéÉê~íìêÉ=Üçí=ï~íÉê=ëìééäó                      HTWS                     

içïJíÉãéÉê~íìêÉ=Üçí=ï~íÉê=êÉíìêå                        HWR                       

jÉÇáìãJíÉãéÉê~íìêÉ=Üçí=ï~íÉê=êÉíìêå                    MTWR                  

eáÖÜJíÉãéÉê~íìêÉ=Üçí=ï~íÉê=êÉíìêå                    HTWR                   

`çãéêÉëëÉÇ=~áê                              A                              

s~Åììã=E~áêF                         VAC                         

bñáëíáåÖ=éáéáåÖ                  (NAME)E                 

máéÉ=íç=ÄÉ=êÉãçîÉÇ   XX   (NAME)   XX  

^áê=`çåÇáíáçåáåÖ=~åÇ=oÉÑêáÖÉê~íáçå

oÉÑêáÖÉê~åí=ÇáëÅÜ~êÖÉ                            RD                           

oÉÑêáÖÉê~åí=ëìÅíáçå                            RS                            

_êáåÉ=ëìééäó                               B                                

_êáåÉ=êÉíìêå                             BR                            

`çåÇÉåëÉê=ï~íÉê=ëìééäó                              C                              

`çåÇÉåëÉê=ï~íÉê=êÉíìêå                            CR                         

`ÜáääÉÇ=ï~íÉê=ëìééäó                         CWS                       

`ÜáääÉÇ=ï~íÉê=êÉíìêå                         CWR                       

cáää=äáåÉ                          FILL                       
eìãáÇáÑáÅ~íáçå=äáåÉ                              H                             

aê~áå                               D                            

eçíLÅÜáääÉÇ=ï~íÉê=ëìééäó                          HCS                         
eçíLÅÜáääÉÇ=ï~íÉê=êÉíìêå                         HCR                       

oÉÑêáÖÉê~åí=äáèìáÇ                            RL                          

eÉ~í=éìãé=ï~íÉê=ëìééäó                         HPWS                         

eÉ~í=éìãé=ï~íÉê=êÉíìêå                        HPWR                       

mäìãÄáåÖ

p~åáí~êó=Çê~áå=~ÄçîÉ=Ñäççê=çê=Öê~ÇÉ                          SAN                          

p~åáí~êó=Çê~áå=ÄÉäçï=Ñäççê=çê=Öê~ÇÉ                            SAN                           

píçêã=Çê~áå=~ÄçîÉ=Ñäççê=çê=Öê~ÇÉ                             ST                            

píçêã=Çê~áå=ÄÉäçï=Ñäççê=çê=Öê~ÇÉ                              ST                             

`çåÇÉåë~íÉ=Çê~áå=~ÄçîÉ=Ñäççê=çê=Öê~ÇÉ ========================= CD =========================

`çåÇÉåë~íÉ=Çê~áå=ÄÉäçï=Ñäççê=çê=Öê~ÇÉ =========================== CD ==========================

sÉåí Ó=Ó=Ó=Ó=Ó=Ó=Ó=Ó=Ó=Ó=Ó

`çäÇ=ï~íÉê

eçí=ï~íÉê

eçí=ï~íÉê=êÉíìêå

d~ë =====G===========================G

^ÅáÇ=ï~ëíÉ ======================== ACID ======================

aêáåâáåÖ=ï~íÉê=ëìééäó =========================== DWS ==========================

aêáåâáåÖ=ï~íÉê=êÉíìêå =========================== DWR =========================

s~Åììã=E~áêF ======================== VAC ========================

`çãéêÉëëÉÇ=~áê ============================= A =============================

`ÜÉãáÅ~ä=ëìééäó=éáéÉë~ ===================== (NAME) =======================

cäççê=Çê~áå

cìååÉä=Çê~áåI=çéÉå
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páÖå~ä=fåáíá~íáåÖ=aÉíÉÅíçêë

eÉ~í=EíÜÉêã~äF d~ë

pãçâÉ cä~ãÉ

Valves

s~äîÉë=Ñçê=pÉäÉÅíáîÉ=^Åíì~íçêë

^áê=äáåÉ

_~ää

_ìííÉêÑäó

aá~éÜê~Öã

d~íÉ

d~íÉI=~åÖäÉ

däçÄÉ

däçÄÉI=~åÖäÉ

mäìÖ=î~äîÉ

qÜêÉÉ=ï~ó

s~äîÉë=^Åíì~íçêë

j~åì~ä
kçåJêáëáåÖ=ëìå

lìíëáÇÉ=ëíÉã=C=óçâÉ

iÉîÉê

dÉ~ê

bäÉÅíêáÅ
jçíçê

pçäÉåçáÇ

måÉìã~íáÅ
jçíçê

aá~éÜê~Öã

s~äîÉëI=péÉÅá~ä=aìíó

`ÜÉÅâI=ëïáåÖ=Ö~íÉ

`ÜÉÅâI=ëéêáåÖ

`çåíêçäI=ÉäÉÅíêáÅJéåÉìã~íáÅ

`çåíêçäI=éåÉìã~íáÅJÉäÉÅíêáÅ

eçëÉ=ÉåÇ=Çê~áå

içÅâ=ëÜáÉäÇ

kÉÉÇäÉ

mêÉëëìêÉ=êÉÇìÅáåÖ
EåìãÄÉê=~åÇ=ëéÉÅáÑóF

nìáÅâ=çéÉåáåÖ

~=pÉÉ=ëÉÅíáçå=çå=máéáåÖ=fÇÉåíáÑáÅ~íáçå=áå=íÜáë=ÅÜ~éíÉêK
Ä=oÉÑÉê=íç=pí~åÇ~êÇ=Ñçê=cáêÉ=p~ÑÉíó=póãÄçäëI=NVVV=bÇáíáçå=Ekcm̂ =pí~åÇ~êÇ=NTMFK
nìáÅâ=ÅäçëáåÖI=ÑìëáÄäÉ=äáåâ

oÉäáÉÑ=EoF=çê=ë~ÑÉíó=EpF

pçäÉåçáÇ

pèì~êÉ=ÜÉ~Ç=ÅçÅâ

råÅä~ëëáÑáÉÇ=EåìãÄÉê=~åÇ=ëéÉÅáÑóF

Fittings
qÜÉ=ÑçääçïáåÖ=ÑáííáåÖë=~êÉ=ëÜçïå=ïáíÜ=ëÅêÉïÉÇ=ÅçååÉÅíáçåëK=qÜÉ=ëóãJ

Äçä= Ñçê= íÜÉ= ÄçÇó= çÑ= ~= ÑáííáåÖ= áë= íÜÉ= ë~ãÉ= Ñçê= ~ää= íóéÉë= çÑ= ÅçååÉÅíáçåëI
ìåäÉëë=çíÜÉêïáëÉ=ëéÉÅáÑáÉÇK=qÜÉ=íóéÉë=çÑ=ÅçååÉÅíáçåë=~êÉ=çÑíÉå=ëéÉÅáÑáÉÇ
Ñçê= ~= ê~åÖÉ= çÑ= éáéÉ= ëáòÉëI= Äìí= ~êÉ= ëÜçïå=ïáíÜ= íÜÉ= ÑáííáåÖ= ëóãÄçä=ïÜÉêÉ
êÉèìáêÉÇK=cçê=Éñ~ãéäÉI=~å=ÉäÄçï=ïçìäÇ=ÄÉW

cä~åÖÉÇ qÜêÉ~ÇÉÇ _Éäí=C=péáÖçí

tÉäÇÉÇ~ pçäÇÉêÉÇ pçäîÉåí=`ÉãÉåí

cáííáåÖ póãÄçä

_ìëÜáåÖ

`~é

`çååÉÅíáçåI=Äçííçã

`çååÉÅíáçåI=íçé

`çìéäáåÖ=EàçáåíF

`êçëë

bäÄçïI=VMø

bäÄçïI=QRø

bäÄçïI=íìêåÉÇ=ìé

bäÄçïI=íìêåÉÇ=Ççïå

bäÄçïI=êÉÇìÅáåÖ=EëÜçï=ëáòÉëF

bäÄçïI=Ä~ëÉ

bäÄçïI=äçåÖ=ê~Çáìë

bäÄçïI=ÇçìÄäÉ=Äê~åÅÜ

bäÄçïI=ëáÇÉ=çìíäÉíI=çìíäÉí=ìé

bäÄçïI=ëáÇÉ=çìíäÉíI=çìíäÉí=açïå

i~íÉê~ä

oÉÇìÅÉêI=ÅçåÅÉåíêáÅ

oÉÇìÅÉêI=ÉÅÅÉåíêáÅ=ëíê~áÖÜí=áåîÉêí

oÉÇìÅÉêI=ÉÅÅÉåíêáÅ=ëíê~áÖÜí=Åêçïå

qÉÉ

qÉÉI=çìíäÉí=ìé

qÉÉI=çìíäÉí=Ççïå

qÉÉI=êÉÇìÅáåÖ=EëÜçï=ëáòÉëF

qÉÉI=ëáÇÉ=çìíäÉíI=çìíäÉí=ìé

~=fåÅäìÇÉë=ÑìëáçåI=ëéÉÅáÑó=íóéÉK
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qÉÉI=ëáÇÉ=çìíäÉíI=çìíäÉí=Ççïå

qÉÉI=ëáåÖäÉ=ëïÉÉé

råáçåI=ëÅêÉïÉÇ

råáçåI=Ñä~åÖÉÇ

Piping Specialties

^áê=îÉåíI=~ìíçã~íáÅ

^áê=îÉåíI=ã~åì~ä

^áê=ëÉé~ê~íçê

^äáÖåãÉåí=ÖìáÇÉ

^åÅÜçêI=áåíÉêãÉÇá~íÉ

^åÅÜçêI=ã~áå

_~ää=àçáåí

bñé~åëáçå=àçáåí

bñé~åëáçå=äççé

cäÉñáÄäÉ=ÅçååÉÅíçê

cäçïãÉíÉêI=çêáÑáÅÉ

cäçïãÉíÉêI=îÉåíìêá

cäçï=ëïáíÅÜ

e~åÖÉê=êçÇ

e~åÖÉê=ëéêáåÖ

eÉ~í=ÉñÅÜ~åÖÉêI=äáèìáÇ

eÉ~í=íê~åëÑÉê=ëìêÑ~ÅÉ=
EáåÇáÅ~íÉ=íóéÉF

máíÅÜ=çÑ=éáéÉI=êáëÉ=EoF=Çêçé=EaF

mêÉëëìêÉ=Ö~ÖÉ=~åÇ=ÅçÅâ

mêÉëëìêÉ=ëïáíÅÜ

mìãé=EáåÇáÅ~íÉ=ìëÉF

mìãé=ëìÅíáçå=ÇáÑÑìëÉê

péççä=éáÉÅÉI=Ñä~åÖÉÇ

píê~áåÉê

píê~áåÉêI=Ääçï=çÑÑ

píê~áåÉêI=ÇìéäÉñ

q~åâ=EáåÇáÅ~íÉ=ìëÉF

qÜÉêãçãÉíÉê

qÜÉêãçãÉíÉê=ïÉääI=çåäó

qÜÉêãçëí~íI=ÉäÉÅíêáÅ

qÜÉêãçëí~íI=éåÉìã~íáÅ

qÜÉêãçëí~íI=ëÉäÑJÅçåí~áåÉÇ

qê~éëI=ëíÉ~ã=EáåÇáÅ~íÉ=íóéÉF
råáí=ÜÉ~íÉê=EáåÇáÅ~íÉ=íóéÉF

Air Moving Devices and Components

c~åë=(indicate use)~

^ñá~ä=Ñäçï

`ÉåíêáÑìÖ~ä

mêçéÉääÉê

oççÑ=îÉåíáä~íçêI=áåí~âÉ

oççÑ=îÉåíáä~íçêI=ÉñÜ~ìëí

oççÑ=îÉåíáä~íçêI=äçìîÉêÉÇ

aìÅíïçêâÄ

aáêÉÅíáçå=çÑ=Ñäçï

aìÅí=ëáòÉI=Ñáêëí=ÑáÖìêÉ=áë=ëáÇÉ=Ççïå

aìÅí=ëÉÅíáçåI=éçëáíáîÉ=éêÉëëìêÉI
Ñáêëí=ÑáÖìêÉ=áë=íçé

aìÅí=ëÉÅíáçåI=åÉÖ~íáîÉ=éêÉëëìêÉ

`Ü~åÖÉ=çÑ=ÉäÉî~íáçå
êáëÉ=EoF=Çêçé=EaF

^ÅÅÉëë=ÇççêëI=îÉêíáÅ~ä=çê
Üçêáòçåí~ä

^ÅçìëíáÅ~ä=äáåáåÖ=Eáåëìä~íáçåF

`çïäI=EÖççëÉåÉÅâF=~åÇ=Ñä~ëÜáåÖ

cäÉñáÄäÉ=ÅçååÉÅíáçå

cäÉñáÄäÉ=ÇìÅí

pçìåÇ=~ííÉåì~íçê

qÉêãáå~ä=ìåáíI=ãáñáåÖ

qÉêãáå~ä=ìåáíI=êÉÜÉ~í

qÉêãáå~ä=ìåáíI=î~êá~ÄäÉ=îçäìãÉ

qê~åëáíáçå~

qìêåáåÖ=î~åÉë

aÉíÉÅíçêëI=ÑáêÉ=~åÇLçê=ëãçâÉ

a~ãéÉêë

_~ÅâÇê~Ñí=Ç~ãéÉê

måÉìã~íáÅ=çéÉê~íÉÇ=Ç~ãéÉê

~=råáíë=çÑ=ãÉ~ëìêÉãÉåí=~êÉ=åçí=ëÜçïå=ÜÉêÉáåI=Äìí=ëÜçìäÇ=ÄÉ=ëÜçïå=çå=Çê~ïáåÖëK=qÜÉ

Ñáêëí=çÑ=íÜÉ=íïç=ÇáãÉåëáçåë=çå=ÇìÅíë=áåÇáÅ~íÉë=íÜÉ=ëáÇÉ=çÑ=íÜÉ=ÇìÅí=ëÜçïáåÖX=çå=ÇìÅí

ëÉÅíáçåëI=íÜÉ=íçéX=çå=ÖêáääÉë=~åÇ=êÉÖáëíÉêëI=íÜÉ=Üçêáòçåí~ä=ÉÇÖÉK
Ä=^Ç~éíÉÇ=Ñêçã=pj^`k^I=póãÄçäë=Ñçê=sÉåíáä~íáçå=~åÇ=^áê=`çåÇáíáçåáåÖ=cáÖìêÉ=QKOK

es^`=aìÅí=póëíÉã=aÉëáÖåK



36.8 2001 ASHRAE Fundamentals Handbook (SI)
bäÉÅíêáÅ=çéÉê~íÉÇ=Ç~ãéÉê

cáêÉ=a~ãéÉê=~åÇ=ëäÉÉîÉ=EéêçîáÇÉ=~ÅÅÉëë=ÇççêF

sÉêíáÅ~ä=éçëáíáçå

eçêáòçåí~ä=éçëáíáçå

j~åì~ä=îçäìãÉ

j~åì~ä=péäáííÉê

pãçâÉ=Ç~ãéÉê=EéêçîáÇÉ=~ÅÅÉëë=
ÇççêF

pí~åÇ~êÇ=Äê~åÅÜI=ëìééäó=çê=êÉíìêåI=
åç=ëéäáííÉê

aìÅíI=ÉäÉÅíêáÅ=ÜÉ~íÉê

dêáääÉëI=oÉÖáëíÉê=~åÇ=aáÑÑìëÉêëb

bñÜ~ìëí=ÖêáääÉ=çê=êÉÖáëíÉê

pìééäó=ÖêáääÉ=çê=êÉÖáëíÉê

dêáääÉ=çê=êÉÖáëíÉêI=ÅÉáäáåÖ

eÉ~í=ëíçé=Ñçê=ÑáêÉ=ê~íÉÇ=ÅÉáäáåÖ

içìîÉê=~åÇ=ëÅêÉÉå

içìîÉêI=ÇççêI=çê=ï~ää

aççê=ÖêáääÉ

råÇÉêÅìí=Çççê

`ÉáäáåÖ=ÇáÑÑìëÉêI=êÉÅí~åÖìä~ê

`ÉáäáåÖ=ÇáÑÑìëÉêI=êçìåÇ

aáÑÑìëÉêI=äáåÉ~ê

aáÑÑìëÉê=~åÇ=äáÖÜí=ÑáñíìêÉ=
ÅçãÄáå~íáçå

qê~åëÑÉê=ÖêáääÉ=~ëëÉãÄäó

Refrigeration

`çãéêÉëëçêë

`ÉåíêáÑìÖ~ä

~=fåÇáÅ~íÉ=Ñä~í=çå=Äçííçã=çê=íçé=Ecl_=çê=clqFI=áÑ=~ééäáÅ~ÄäÉK
Ä=pÜçï=îçäìãÉíêáÅ=Ñäçï=ê~íÉ=~í=É~ÅÜ=ÇÉîáÅÉK
oÉÅáéêçÅ~íáåÖ

oçí~êó

oçí~êó=ëÅêÉï

`çåÇÉåëÉêë

^áê=ÅççäÉÇ

bî~éçê~íáîÉ

t~íÉê=ÅççäÉÇI=EëéÉÅáÑó=íóéÉF

`çåÇÉåëáåÖ=råáíë

^áê=ÅççäÉÇ~

t~íÉê=ÅççäÉÇ~

`çåÇÉåëÉêJbî~éçê~íçê
(`~ëÅ~ÇÉ=póëíÉã)

`ççäáåÖ=qçïÉêë

`ççäáåÖ=íçïÉê

péê~ó=éçåÇ

bî~éçê~íçêëb

cáååÉÇ=Åçáä

cçêÅÉÇ=ÅçåîÉÅíáçå

fããÉêëáçå=ÅççäáåÖ=ìåáí

mä~íÉ=Åçáä

máéÉ=Åçáä~

Liquid Chillers (Chillers only)

aáêÉÅí=Éñé~åëáçåÄ

cäççÇÉÇÄ

q~åâI=ÅäçëÉÇ

q~åâI=çéÉå

`ÜáääáåÖ=råáíë

^Äëçêéíáçå

~=i=Z=iáèìáÇ=ÄÉáåÖ=ÅççäÉÇI=oi=Z=oÉÑêáÖÉê~åí=äáèìáÇI=op=Z=oÉÑêáÖÉê~åí=ëìÅíáçåK
Ä=péÉÅáÑó=ã~åáÑçäÇáåÖK
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`ÉåíêáÑìÖ~ä

oÉÅáéêçÅ~íáåÖ

oçí~êó=ëÅêÉï

Controls

oÉÑêáÖÉê~åí=`çåíêçäë

`~éáää~êó=íìÄÉ

bñé~åëáçå=î~äîÉI=Ü~åÇ

bñé~åëáçå=î~äîÉI=~ìíçã~íáÅ

bñé~åëáçå=î~äîÉI=íÜÉêãçëí~íáÅ

cäç~í=î~äîÉI=ÜáÖÜ=ëáÇÉ

cäç~í=î~äîÉI=äçï=ëáÇÉ

qÜÉêã~ä=ÄìäÄ

pçäÉåçáÇ=î~äîÉ

`çåëí~åí=éêÉëëìêÉ=î~äîÉI=ëìÅíáçå

bî~éçê~íçê=éêÉëëìêÉ=êÉÖìä~íáåÖ=
î~äîÉI=íÜÉêãçëí~íáÅI=íÜêçííäáåÖ

bî~éçê~íçê=éêÉëëìêÉ=êÉÖìä~íáåÖ=
î~äîÉI=íÜÉêãçëí~íáÅI=ëå~éJ~Åíáçå

bî~éçê~íçê=éêÉëëìêÉ=êÉÖìä~íáåÖ=
î~äîÉI=íÜêçííäáåÖJíóéÉI=
Éî~éçê~íçê=ëáÇÉ

`çãéêÉëëçê=ëìÅíáçå=î~äîÉI=
éêÉëëìêÉJäáãáíáåÖI=íÜêçííäáåÖJ
íóéÉI=ÅçãéêÉëëçê=ëáÇÉ

qÜÉêãçëìÅíáçå=î~äîÉ

på~éJ~Åíáçå=î~äîÉ

oÉÑêáÖÉê~åí=êÉîÉêëáåÖ=î~äîÉ

qÉãéÉê~íìêÉ=çê=qÉãéÉê~íìêÉJ^Åíì~íÉÇ=bäÉÅíêáÅ~ä=çê=cäçï=`çåíêçäë

qÜÉêãçëí~íI=ëÉäÑJÅçåí~áåÉÇ

qÜÉêãçëí~íI=oÉãçíÉ=_ìäÄ

~=cêÉèìÉåíäó=ìëÉÇ=Çá~Öê~ãã~íáÅ~ääó=~ë=Éî~éçê~íçê=~åÇLçê=ÅçåÇÉåëÉê=ïáíÜ=ä~ÄÉä=áåÇáÅ~íJ

áåÖ=å~ãÉ=~åÇ=íóéÉK
Ä=i=Z=iáèìáÇ=ÄÉáåÖ=ÅççäÉÇI=oi=Z=oÉÑêáÖÉê~åí=äáèìáÇI=op=Z=oÉÑêáÖÉê~åí=ëìÅíáçåK
mêÉëëìêÉ=çê=mêÉëëìêÉJ^Åíì~íÉÇ=bäÉÅíêáÅ~ä=çê=cäçï=`çåíêçäë

mêÉëëìêÉ=ëïáíÅÜ

mêÉëëìêÉ=ëïáíÅÜI=Çì~ä=EÜáÖÜJäçïF

mêÉëëìêÉ=ëïáíÅÜI=ÇáÑÑÉêÉåíá~ä=çáä=
éêÉëëìêÉ

s~äîÉI=~ìíçã~íáÅ=êÉÇìÅáåÖ

s~äîÉI=~ìíçã~íáÅ=Äóé~ëë

s~äîÉI=éêÉëëìêÉJêÉÇìÅáåÖ

s~äîÉI=ÅçåÇÉåëÉê=ï~íÉê=
êÉÖìä~íáåÖ

Auxiliary Equipment

oÉÑêáÖÉê~åí

cáäíÉê

píê~áåÉê

cáäíÉê=~åÇ=ÇêáÉê

pÅ~äÉ=íê~é

aêáÉê

sáÄê~íáçå=~ÄëçêÄÉê

eÉ~í=ÉñÅÜ~åÖÉê

láä=ëÉé~ê~íçê

páÖÜí=Öä~ëë

cìëáÄäÉ=éäìÖ

oìéíìêÉ=Çáëâ

oÉÅÉáîÉêI=ÜáÖÜ=éêÉëëìêÉI
Üçêáòçåí~ä

oÉÅÉáîÉêI=ÜáÖÜJéêÉëëìêÉI=îÉêíáÅ~ä

oÉÅÉáîÉêI=äçïJéêÉëëìêÉ

fåíÉêÅççäÉê

fåíÉêÅççäÉêLÇÉëìéÉêÜÉ~íÉê
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Energy Recovery Equipment

`çåÇÉåëÉêI=ÇçìÄäÉ=ÄìåÇäÉ

^áê=íç=^áê=båÉêÖó=oÉÅçîÉêó

oçí~êó=ÜÉ~í=ïÜÉÉä

`çáä=äççé

eÉ~í=éáéÉ

cáñÉÇ=éä~íÉ

mä~íÉ=ÑáåI=ÅêçëëÑäçï

Power Sources

jçíçêI=ÉäÉÅíêáÅ=EåìãÄÉê=Ñçê=
áÇÉåíáÑáÅ~íáçå=çÑ=ÇÉëÅêáéíáçå=
áå=ëéÉÅáÑáÅ~íáçåëF

båÖáåÉ=EáåÇáÅ~íÉ=ÑìÉäF

d~ë=íìêÄáåÉ

píÉ~ã=íìêÄáåÉ

píÉ~ã=íìêÄáåÉI=ÅçåÇÉåëáåÖ

Electrical Equipmenta

póãÄçäë=Ñçê=ÉäÉÅíêáÅ~ä=ÉèìáéãÉåí=ëÜçïå=çå=ãÉÅÜ~åáÅ~ä=Çê~ïáåÖë=~êÉ=ìëìJ
~ääó=ÖÉçãÉíêáÅ=ÑáÖìêÉë=ïáíÜ=~å=~ééêçéêá~íÉ=å~ãÉ=çê=~ÄÄêÉîá~íáçåI=ïáíÜ=ÇÉí~áäë
ÇÉëÅêáÄÉÇ=áå=íÜÉ=ëéÉÅáÑáÅ~íáçåëK=qÜÉ=ÑçääçïáåÖ=~êÉ=ëçãÉ=Åçããçå=Éñ~ãéäÉëKÄ

jçíçê=Åçåíêçä

aáëÅçååÉÅí=ëïáíÅÜI=ìåÑìëÉÇ

aáëÅçååÉÅí=ëïáíÅÜI=ÑìëÉÇ

qáãÉ=ÅäçÅâ

^ìíçã~íáÅ=ÑáäíÉê=é~åÉä

iáÖÜíáåÖ=é~åÉä

mçïÉê=é~åÉä

~=pÉÉ=^of=pí~åÇ~êÇ=NPM=Ñçê=éêÉÑÉêêÉÇ=ëóãÄçäë=çÑ=Åçããçå=ÉäÉÅíêáÅ~ä=é~êíëK
Ä=kìãÄÉê=É~ÅÜ=ëóãÄçä=áÑ=ãçêÉ=íÜ~å=çåÉX=ëÉÉ=^pjb=pí~åÇ~êÇ=vPOKQK
PIPING SYSTEM IDENTIFICATION

The material in piping systems is identified to promote greater
safety and lessen the chances of error, confusion, or inaction in
times of emergency. Primary identification should be by means of a
lettered legend naming the material conveyed by the piping. In addi-
tion to, but not instead of lettered identification, color can be used to
identify the hazards or use of the material. 

The data in this section have been extracted from ASME Stan-
dard A13.1.

Definitions

Piping Systems. Piping systems include pipes of any kind, fit-
tings, valves, and pipe coverings. Supports, brackets, and other
accessories are not included. Pipes are defined as conduits for the
transport of gases, liquids, semiliquids, or fine particulate dust.

Materials Inherently Hazardous to Life and Property. There
are four categories of hazardous materials:

• Flammable or explosive materials that are easily ignited,
including materials known as fire producers or explosives

• Chemically active or toxic materials that are corrosive or are in
themselves toxic or productive of poisonous gases

• Materials at extreme temperatures or pressures that, when
released from the piping, cause a sudden outburst with the
potential for inflicting injury or property damage by burns,
impingement, or flashing to vapor state

• Radioactive materials that emit ionizing radiation

Materials of Inherently Low Hazard. All materials that are not
hazardous by nature, and are near enough to ambient pressure and
temperature that people working on systems carrying these materi-
als run little risk through their release.

Fire Quenching Materials. This classification includes sprin-
kler systems and other piped fire fighting or fire protection equip-
ment. This includes water (for fire fighting), chemical foam, CO2,
Halon, and so forth.

Method of Identification

Legend. The legend is the primary and explicit identification of
content. Positive identification of the content of the piping system is
by lettered legend giving the name of the contents, in full or abbre-
viated form, as shown in Table 2. Arrows should be used to indicate
the direction of flow. Use the legend to identify contents exactly and
to provide temperature, pressure, and other details necessary to
identify the hazard.

The legend shall be brief, informative, pointed, and simple.
Legends should be applied close to valves and adjacent to changes
in direction, branches, and where pipes pass through walls or
floors, and as frequently as needed along straight runs to provide
clear and positive identification. Identification may be applied by
stenciling, tape, or markers (see Figure 1). The number and loca-
tion of identification markers on a particular piping system is
based on judgment.

Color. Colors listed in Table 3 are used to identify the charac-
teristic properties of the contents. Color can be shown on or contig-
uous to the piping by any physical means, but it should be used in
combination with a legend. Color can be used in continuous total
length coverage or in intermittent displays.

Table 2 Examples of Legends

HOT WATER

AIR 700 kPa

H.P. RETURN

STEAM 700 kPa (gage)
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Visibility. Pipe markings should be highly visible. If pipe lines
are above the normal line of vision, the lettering is placed below the
horizontal centerline of the pipe (Figure 1).

Type and Size of Letters. Provide the maximum contrast
between color field and legend (Table 3). Table 4 shows the size of
letters recommended. Use of standard size letters of 13 mm or larger
is recommended. For identifying materials in pipes of less than 20
mm in diameter and for valve and fitting identification, use a per-
manently legible tag.

Unusual or Extreme Situations. When the piping layout occurs
in or creates an area of limited accessibility or is extremely complex,
other identification techniques may be required. While a certain
amount of imagination may be needed, the designer should always
clearly identify the hazard and use the recommended color and leg-
end guidelines.

Fig. 1 Visibility of Pipe Markings

Fig. 1 Visibility of Pipe Markings
Table 3 Classification of Hazardous Materials and 
Designation of Colorsa

Classification Color Field

Colors of Letters 

for Legend

Materials Inherently Hazardous

Flammable or explosive Yellow Black

Chemically active or toxic Yellow Black

Extreme temperatures or pressures Yellow Black

Radioactiveb Purple Yellow

Materials of Inherently Low Hazard

Liquid or liquid admixturec Green Black

Gas or gaseous admixture Blue White

Fire Quenching Materials

Water, foam, CO2, Halon, etc. Red White

aWhen the color scheme above is used, the colors should be as recommended in the

latest revision of NEMA Standard Z535.1.
bPreviously specified radioactive markers using yellow or purple are acceptable if

already installed and/or until existing supplies are depleted, subject to applicable

federal regulations.
cMarkers with black letters on a green color field are acceptable if already installed

and/or until existing supplies are depleted.

Table 4 Size of Legend Letters

Outside Diameter

of Pipe or Covering, mm

Length of

Color Field A, mm

Size of

Letters B, mm

20 to 32 200 13

40 to 50 200 20

65 to 150 300 32

200 to 250 600 65

over 250 800 90
CODES AND STANDARDS

ARI. 1982. Graphic electrical symbols for air-conditioning and refrigeration

equipment. Standard 130.
ASME. 1996. Scheme for the identification of piping systems. Standard

A13.1.
ASME. 1988. Glossary of terms concerning letter symbols. Standard Y10.1. 
ASME. 1984. Letter symbols and abbreviations for quantities used in acous-

tics. Standard Y10.11.
ASME. 1987. Letter symbols for illuminating engineering. Y10.18.
ASME. 1999. Abbreviations and acronyms. Standard Y14.38-1999 (Revi-

sion and redesignation of ASME Y1.1-1989).
ASME. 1999. Graphical symbols for pipe fittings, valves, and piping. Stan-

dard Y32.2.3.
ASME. 1998. Graphical symbols for heating, ventilating, and air condition-
ing. Standard Y32.2.4.

ASME. 1999. Graphic symbols for plumbing fixtures for diagrams used in
architecture and building construction. Standard Y32.4.

IEEE. 1998. American national standard letter symbols for units of measure-
ment. IEEE Standard 260.1-1993.

IEEE. 1993. Mathematical signs and symbols for use in physical science and
technology. Standard 260.3-1993.

IEEE. 1996. Letter symbols and abbreviations used in acoustics. Standard
260.4-1996.

NEMA. 1998. Safety color code. Standard Z535.1.
NFPA. 1999. Standard for fire safety symbols, 1999 Edition. Standard 170.


	MAIN MENU
	TERMINOLOGY
	2001 Fundamentals Table of Contents
	Search
	...entire edition
	...this chapter

	Help
	Abbreviations for Text, Drawings, and Computer Programs
	Letter Symbols
	Letter Symbols (list)
	Dimensionless Numbers
	Mathematical Symbols
	Subscripts
	Graphical Symbols for Drawings
	Piping System Identification
	Codes and Standards
	Tables
	1  Abbreviations for Text, Drawings, and Computer Programs
	2  Examples of Legends
	3  Classification of Hazardous Materials and Designation of Colorsa
	4  Size of Legend Letters

	Figures
	1  Visibility of Pipe Markings




