
CCHHAAPPTTEERR  FFOOUURRCCHHAAPPTTEERR  FFOOUURR

SStteeaamm  aanndd  aaiirr  ccaannnnoott  ooccccuuppyy  tthhee  ssaammee  ssppaaccee,,  tthheerreeffoorree  aaiirr  mmuusstt  bbee  vveenntteedd  ffrroomm  tthhee
rraaddiiaattiioonn  aanndd  tthhee  ppiippiinngg  bbeeffoorree  sstteeaamm  ccaann  eenntteerr..  

Steam pressure could compress the air, but only with pressures not used in
normal heating work. 
Air bound systems waste money trying to heat. 
The rate at which the air is removed is the rate at which the steam enters
the radiation. 

FFiigg..  11 VVeennttiinngg  sshhoouulldd  bbee  ddoonnee  aatt  aa  rraattee  tthhaatt  ddooeess  nnoott  ccrreeaattee  aannyy  bbaacckk  pprreessssuurree  aatt  tthhee
bbooiilleerr,,  tthhiiss  iiss  eessppeecciiaallllyy  iimmppoorrttaanntt  wwiitthh  vvaappoorr  ssyysstteemmss..  

Back pressure at the boiler can cause the burner to shut off on the pressure
control setting during a run cycle. 
This short cycling of the burner causes uneven heating and high fuels bills. 

FFiigg..  22 VVeennttiinngg  nneeeeddss  ttoo  bbee  ddoonnee  aatt  bbootthh  tthhee  rraaddiiaattiioonn  aanndd  tthhee  eennddss  ooff  tthhee  mmaaiinnss..  FFoorr
oonnee  ppiippee  wwoorrkk  vveenntt  tthhee  ssuuppppllyy  mmaaiinn,,  wwhhiillee  ffoorr  ttwwoo  ppiippee  wwoorrkk,,  vveenntt  bbootthh  tthhee  ssuuppppllyy
aanndd  tthhee  rreettuurrnn  mmaaiinnss..  

In theory, the main vent on the supply main causes steam to first f low to the
end of the main, then into the takeoff to feed the radiation at a uniform rate. 
Once steam is established the length of the main, the farthest radiators will
receive steam as quickly as those close to the boiler.

FFiigg..  33 TThhee  iiddeeaall  aaiirr  vveenntt,,  iiff  oonn  tthhee  rraaddiiaattoorr  oorr  tthhee  ppiippiinngg,,  wwiillll  eelliimmiinnaattee  aaiirr  ffrroomm  tthhee
ssyysstteemm  aatt  aa  rraattee  ccoonnssiisstteenntt  wwiitthh  bbeesstt  rreessuullttss  ((ttoooo  ffaasstt  ccaauusseess  ssppiittttiinngg,,  ttoooo  ssllooww  ccaauusseess
uunneevveenn  hheeaattiinngg))  aanndd  ttoo  cclloossee  tthhee  vveenntt  ppoorrtt  wwhheenn  sstteeaamm  oorr  wwaatteerr  iiss  pprreesseenntt..  

Most vents are designed for closure to both steam and water.
Some “Quick Vents” are designed to close only to steam, not to water. These
should be used only at high points of systems where water will not be present.

TThhee  iiddeeaall  bbuurrnneerr  rruunn  ccyyccllee  dduurriinngg  aa  ““ccaallll  ffoorr  hheeaatt””  iiss  oonnee  tthhaatt  iiss  nnoott  iinntteerrrruupptteedd  bbyy
tthhee  hhiigghh  pprreessssuurree  lliimmiitt..  

By not removing the air from the system at a fast enough rate, pressure will build
up in the system and open the contacts on the high limit to shut off the burner. 
This type of short cycling wastes fuel and causes uneven heating.
Refer to page 84 for sizing the vent to prevent short cycling.
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Why Venting All the Air from the Piping and Radiation Is Important

Air Out



Vent blocked
or missing

Air build-up causes back pressure to shut off burner
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WATER STEAMAIR
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CCHHAAPPTTEERR 44 AAIIRR OOUUTT

AAiirr  ffiillllss  tthhee  rraaddiiaattiioonn  aanndd  ppiippiinngg  aatt  ssttaarrtt--uupp..  

Air must be pushed or pulled out of the system so that steam can fill
it up.  

AAiirr  iinn  tthhee  nneeaarr  bbooiilleerr  ppiippiinngg  aanndd  ssuuppppllyy  mmaaiinnss  iiss  ffoorrcceedd  ttoo  tthhee  eenndd  ooff  tthhee  sstteeaamm
ssuuppppllyy  mmaaiinn  bbyy  tthhee  ffllooww  ooff  tthhee  sstteeaamm..  

Fig. 1 Air typically leaves the supply main through the main air vent. 

Fig. 2 Air can also pass to the dry return on two pipe systems by a
radiator trap installed above the main.

Fig. 3 End of supply main F+T traps can be used to pass air to a 
vented condensate, boiler feed, or vacuum unit. 

AAiirr  iinn  tthhee  rruunn  oouuttss  aanndd  uuppffeeeedd  rriisseerrss  iiss  ffoorrcceedd  iinnttoo  tthhee  rraaddiiaattiioonn..  

Fig. 4 In a one pipe radiator the air is forced through an air vent to
atmosphere or through an air valve to a vacuum pump or central
venting point. 

Fig. 5 In a two pipe radiator the air is forced through the trap to the
dry return, where it is vented to atmosphere through a main vent or to
a vacuum pump. 

IInn  ssyysstteemmss  wwiitthh  aa  vvaaccuuuumm  ppuummpp,,  tthhee  aaiirr  iiss  ddrraawwnn  ttoo  tthhee  vvaaccuuuumm  uunniitt  aanndd  vveenntteedd
ttoo  tthhee  aattmmoosspphheerree..  

Vacuum units do a great job of air removal, therefore creating better
steam distribution. 

Vacuum units pull the air quickly through the mains and radiation to
allow the steam to f low quickly and evenly.

Follow the Path of Air Out of the System



Air passes out
main vent

Steam main

FFOOLLLLOOWW TTHHEE PPAATTHH OOFF AAIIRR OOUUTT OOFF TTHHEE SSYYSSTTEEMM

Steam main Dry return

Air passes through radiator trap
to return main

Dry return

Boiler feed unit

Air passes out
vent of tank

Air passes through
end of main F+T trap
to dry return

Fig. 1 Fig. 2
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Fig. 3

Fig. 4 Fig. 5

Steam condenses on
sides of radiator

Air forced
down and
out vent

Air forced down
and out trap

Valve can be in
any position

Steam, lighter
than air, will
heat across top

Steam starting to come upWATER STEAMAIR



FFiigg..  11 OOnnee  ppiippee  sstteeaamm  ssyysstteemmss  nneeeedd  vveennttss  aatt  bbootthh  tthhee  rraaddiiaattoorrss  aanndd  tthhee  eennddss  ooff
tthhee  sstteeaamm  mmaaiinn  ttoo  aallllooww  eevveenn  hheeaattiinngg..  

Using vents on the radiator alone can cause radiators closest to boiler
to heat faster than those radiators farthest from the boiler. 

If the thermostat is located near the boiler, the far ends will  be cold. 

If the thermostat is located away from the boiler, the area closer to the
boiler will be too hot. 

If the main vent is not large enough, uneven heating will result. Refer
to page 84 for main vent sizing,

TThhee  iiddeeaall  aauuttoommaattiicc  aaiirr  vveenntt  ffoorr  aa  rraaddiiaattoorr  oonn  aa  oonnee  ppiippee  sstteeaamm  ssyysstteemm  wwiillll
eelliimmiinnaattee  aaiirr,,  cclloossee  iinnssttaannttllyy  ffoorr  sstteeaamm,,  aanndd  nnoott  aallllooww  wwaatteerr  ttoo  lleeaakk  oorr  ssppiitt..  

The vent should be open to allow air to pass freely from the radiator. 

At the presence of steam, the vent should instantly close the vent port,
containing the steam in the radiator. 

As this steam condenses in both the body of the vent and the radiator,
the vent should not allow this water to escape through the vent port. 

The tongue of the vent allows the water to f low out of the vent. 

FFiigg..  22 TToooo  ffaasstt  aa  vveennttiinngg  rraattee  ooff  tthhee  rraaddiiaattoorr  vveenntt  ccaann  ffoorrccee  wwaatteerr  ttoo  tthhee  vveenntt
eenndd  ooff  tthhee  rraaddiiaattoorr,,  bbeeccaauussee  tthhee  vveelloocciittyy  ooff  tthhee  sstteeaamm  iiss  eenntteerriinngg  tthhee  rraaddiiaattoorr
ttoooo  ffaasstt..  

Forcing water to the wrong end of the radiator keeps it from f lowing
out of the radiator. 

Too much water can close the vent with its f loat action, preventing
any more air to leave or steam to enter. 

The high velocity of too fast a venting rate can cause any water present
to be picked up and vented out with the air instead of f lowing out of
the radiator valve.
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Venting One Pipe Steam



First radiators off
main fill with steam

Air from main forced into
last radiators

No main vent

Uneven heating without main vent
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VVEENNTTIINNGG OONNEE PPIIPPEE SSTTEEAAMM

WATER STEAMAIR

Steam enters too fast to
allow water to get out

Water forced to end
of radiator by venting
air too fast

Fig. 1

Fig. 2

WATER STEAMAIR



SSoommee  vveennttss  aarree  aavvaaiillaabbllee  wwiitthh  aann  aaddjjuussttaabbllee  vveenntt  rraattee  ffeeaattuurree..  

The vent port size can be made smaller to slow the venting rate, or
made larger to speed up the venting rate. 
Adjustment can be made to compensate for location or size of the 
radiator. 
A large radiator may need a faster venting rate than a smaller radiator. 
A radiator at the end of the main may need a faster venting rate than a
radiator at the start of the main.

FFiigg..  11 RRaaddiiaattoorr  vveennttss  hhaavvee  aa  rraattiinngg  ccaalllleedd  ddrroopp--aawwaayy  pprreessssuurree..

The drop away pressure is the steam operating pressure that the vent
can open against. 
If the steam pressure in the system is greater than the drop away rat-
ing, the vent will remain closed and no more steam will enter.
Adjustable or quick vents can have a low drop-away pressure. Be care-
ful with their application. 

FFiigg..  22 OOnnee  ppiippee  sstteeaamm  ssyysstteemmss  wwiitthh  ccaasstt  iirroonn  rraaddiiaattoorrss  wwoorrkk  bbeesstt  iiff  aallll  tthhee  
rraaddiiaattoorr  vveennttss  aarree  tthhee  ssaammee  mmooddeell  ffrroomm  tthhee  ssaammee  mmaannuuffaaccttuurreerr  vveennttiinngg  aatt  tthhee
ssaammee  rraattee..  

A consistent venting rate proportions the steam f low throughout the
supply piping 
Large radiators can be drilled and tapped to have two vents. 
With two vents, twice the volume of air is removed, but at the same
rate as the rest of the system.
Two vents can prevent water from spitting, while filling the radiator
with steam.

FFiigg..  33 TThhee  vveennttiinngg  rraattee  ccaann  bbee  ccoonnttrroolllleedd  bbyy  aa  tthheerrmmoossttaattiiccaallllyy  ccoonnttrroolllleedd  aaiirr
vveenntt..  

The actuator reacts to the temperature of the room. 
It will keep the vent open, allowing steam f low into the radiator, when
the room cools down. 
It will shut off the vent, stopping the f low of steam into the radiator,
when the thermostat is satisfied. 
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Venting One Pipe Steam, continued



5# pressure in radiator

Vent will stay closed
even if air is present

Vent drop-away
rating 2#
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VVEENNTTIINNGG OONNEE PPIIPPEE SSTTEEAAMM,,  CCOONNTTIINNUUEEDD

WATER STEAMAIR

Water can flow back
against normal velocity
of steam

Tap for second
air vent above
existing air vent

Valve must be
wide open

Vent must stand
straight up

Valve body should have
vacuum breaker

Thermostatic operator
controls venting rate

Fig. 1

Fig. 2

Fig. 3



FFiigg..  11 VVeennttss  uusseedd  oonn  ccooaall--ffiirreedd  ssyysstteemmss  hhaadd  aa  bbuuiilltt--iinn  cchheecckk  vvaallvvee  ttoo  pprreevveenntt  aaiirr
ffrroomm  rree--eenntteerriinngg  tthhee  ssyysstteemm..  

The system would go into a vacuum as the steam condensed and
closed the check valves. 

The vacuum would allow the boiler to continue making steam as the
coal fire died down during the night. See page 169 for vacuum /tem-
perature relationships.  

Today’s systems don’t use the vacuum vents because they operate with
burners that are on-off, which prevent the formation of a vacuum at
burner shut-off.

FFiigg..  22 TThhee  oolldd  ccooaall--ffiirreedd  ssyysstteemmss  wweerree  ssllooww  ttoo  mmaakkee  sstteeaamm..  

The air had more time to leave the system since the steam came up
slowly. 

Modern boilers produce steam more quickly, so in order to heat 
evenly, more main vents may need to be added to the system. 

See page 84 for vent sizing guidelines.

FFiigg..  33 OOnnee  ppiippee  sstteeaamm  uupp  ffllooww  ssyysstteemmss  iinn  ttaallll  bbuuiillddiinnggss  wwiillll  hhaavvee  vveerrttiiccaall  
rriisseerrss  tthhaatt  ffeeeedd  mmaannyy  rraaddiiaattoorrss,,  oofftteenn  sseevveerraall  ppeerr  fflloooorr..  

This vertical riser is similar to the horizontal mains in the basement in
that it needs a main air vent. 

The top of the riser air vent will allow steam to f low up the length of
the riser to fill it. 

Steam will then be available both at the top and bottom of the building
at about the same time, giving more even heating. 
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Venting One Pipe Steam, continued



Disc used as check valve
to prevent air from
re-entering radiator
(shown in open position)

Vacuum radiator vent
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WATER STEAMAIR

Air vents added to
increase venting rate

End of riser main vent for
multi-story up-flow system

Gate valve fully open

Fig. 1

Fig. 2

Fig. 3



FFiigg..  11 TThhee  eenndd  ooff  sstteeaamm  mmaaiinn  aaiirr  vveenntt  iinn  ttwwoo  ppiippee  ssyysstteemmss  aarree  jjuusstt  aass  iimmppoorrttaanntt
aass  iinn  oonnee  ppiippee  ssyysstteemmss..  

The end of the main vent gets steam to the radiation takeoff farthest
from the boiler at about the same time as the radiation takeoff closest
to the boiler. 

Without an end of main vent, pressure can build up in the boiler since
the steam has less space to occupy because the air is blocking steam
flow in the piping. 

Short cycling, uneven heating, and high fuel bills will be caused by
removal, blockage or under sizing of the main vent. 

Refer to page 84 for main vent sizing.

Air vents are sometimes removed because they’re leaking and replaced
with a pipe plug. Look at the end of all mains to follow the path of the
air. If you find a roadblock like a pipe plug, remove and replace with
the proper size air vent. 

FFiigg..  22 SSoommee  ttwwoo  ppiippee  sstteeaamm  mmaaiinnss  uussee  rraaddiiaattoorr  ssttyyllee  ttrraappss  aatt  tthhee  eenndd  ooff  tthhee  
ssuuppppllyy  mmaaiinn  ttoo  vveenntt  tthhee  aaiirr  oovveerr  ttoo  tthhee  rreettuurrnn  mmaaiinn..  

These traps will be located above the mains, connecting the supply
and the return mains. 

Air and steam, not water, travel from the end of the supply main to the
trap. 

The trap passes the air and closes at the pressure of steam to prevent
steam from entering the return line. 

On these types of systems, air passed to the return main f lows all the
way back through the dry return to be eliminated from the system at
the main vent located in the boiler room. 

FFiigg..  33 AAiirr  iinn  tthhee  rraaddiiaattoorr  ooff  tthhee  ttwwoo  ppiippee  ssyysstteemm  ppaasssseess  tthhrroouugghh  tthhee  rraaddiiaattoorr
ttrraapp  oorr  vvaappoorr  ddeevviiccee  ttoo  tthhee  rreettuurrnn  lliinnee..  

Air will be vented from the system at the end of the return main with
a main vent where the dry return ends at its connection to the wet
return.
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Venting Two Pipe Steam



End of supply main
vent must be properly
sized and working

Steam main

Risers to radiators
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VVEENNTTIINNGG TTWWOO PPIIPPEE SSTTEEAAMM

Radiator trap used to
vent air to return line
main vent

Steam main

Single vent can be
used for system

Dry return

Steam forces air to trap
or vapor device Air passes through

trap or vapor device
to return line

Air vents out of
system through
main vent

Fig. 1

Fig. 2

Fig. 3

WATER STEAMAIR



VVaappoorr  ssyysstteemmss,,  ooppeerraattiinngg  oonn  oouunncceess  ooff  pprreessssuurree  iinnsstteeaadd  ooff  ppoouunnddss  ooff  pprreessssuurree,,
rreeqquuiirree  aa  llaarrggee  mmaaiinn  vveennttiinngg  ccaappaacciittyy..  

If any back pressure from slow removal of air from system occurs, the
pressure in the boiler will quickly rise above the pressure control high
pressure setting. 

This nuisance shut off will result in poor steam generation, uneven
steam distribution, and high fuel bills. 

Modern steam vents do not have the same venting capacity as vents
made specifically for vapor systems. 

Fig. 1 Adding a second or third main vent at the same location will
increase the venting rate, keeping pressure from building up in the
system. 

See page 84 for vent sizing guidelines.

FFiigg..  22 VVaappoorr  ssyysstteemmss  wweerree  ttyyppiiccaallllyy  ttwwoo  ppiippee  ssyysstteemmss  wwiitthh  vvaappoorr  ddeevviicceess
iinnsstteeaadd  ooff  ttrraappss..

Air passes out of radiator through the vapor device to be vented from
the system at a main vent.

The radiator inlet valve only allows as much steam in the radiator as it
can condense. No steam should pass through the vapor device.

SSoommee  oolldd  vvaappoorr  ssyysstteemmss  hhaadd  ddrryy  rreettuurrnnss  ccoonnnneecctteedd  ttoo  tthhee  cchhiimmnneeyy,,  wwiitthhoouutt
uussiinngg  aannyy  mmaaiinn  vveenntt..

The end of the return main would be piped through a radiator in the
ceiling of the boiler room. 

The purpose of the radiator was to condense any moisture or vapor
left in the air. 

The pipe would then be carried into the chimney to induce a slight
vacuum on the return from the draft of the chimney. 

The vacuum would pull the air out of the system to speed up the f low
of steam, resulting in better economy and more even steam distribution. 
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Venting Vapor Systems



Vapor systems require a
large venting capacity

Extra vents may need to
be added to match original
vent capacity

Return main
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WATER STEAMAIR

Air passes on top
of vapor device

Metering valve
or orifice limits
amount of steam
entering the
radiator

Water passes
on bottom of
vapor device

Fig. 1

Fig. 2



FFiigg..  11 TThheerrmmoossttaattiicc  ((rraaddiiaattoorr))  ttrraappss  aarree  uusseedd  aass  tthhee  ssuuppppllyy  mmaaiinn  vveenntt  iinn  ssoommee
ttwwoo  ppiippee  ssyysstteemmss..  

The trap is piped between the supply main and dry return. 
Usually it’s right up against the ceiling and hasn’t been serviced for
years. 
If it’s stuck closed, the radiation off that main will not heat properly. 
If it’s stuck open, steam gets into the return side and causes water
hammer and uneven heating. 

FFiigg..  22 FF++TT  ttrraappss  aarree  uusseedd  aass  tthhee  ssuuppppllyy  mmaaiinn  vveenntt  wwhheenn  uussiinngg  vveenntteedd  ((ooppeenn))
rreecceeiivveerr  ttaannkkss  oonn  ccoonnddeennssaattee  ppuummppss  aanndd  bbooiilleerr  ffeeeedd  ppuummppss..  

The thermostatic element in the F+T trap passes air through to the
vented tank. 
The piping from the discharge side of the F+T trap to the inlet of the
receiver tank must pitch downhill.
Watch out for water traps between the F+T trap and the inlet to tank,
air cannot pass through the water. 

Install air vent on discharge side on F+T if water f lows into receiver
tank through a water trap. See page 163, Figure 2.

DDoonn’’tt  ttrraapp  mmuullttiippllee  eenndd  ooff  ssuuppppllyy  mmaaiinnss  wwiitthh  oonnee  ttrraapp..  

Always use a separate trap for each main. 
Unequal steam pressures where multiple mains combine will create
uneven circulation and heating. 

BBuucckkeett  ttrraappss  mmaakkee  ppoooorr  aaiirr  vveennttss..  

Bucket traps are designed for process work and do a poor job of
venting air at start up.

FFiigg..  33 RRaaddiiaattiioonn  nneeeeddss  ttoo  bbee  ttrraappppeedd  iinnddiivviidduuaallllyy..  

Air passes through radiation and then through trap.

Use air vent on discharge side of radiation but before trap and check
valve when lifting condensate. 
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Traps as Air Vents



Radiator trap used to vent air
from supply main to main vent
on return
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TTRRAAPPSS AASS AAIIRR VVEENNTTSS

F+T traps used to vent air
from supply main to vent of
receiver tank

Air vent required on each piece of
radiation when lifting condensate

WATER STEAMAIR

Fig. 1

Fig. 2

Fig. 3



NNeeggaattiivvee  pprreessssuurree  iinn  aa  sstteeaamm  ssyysstteemm,,  aa  vvaaccuuuumm,,  ccaann  bbee  hhiigghhllyy  eeffffeeccttiivvee  ffoorr  aaiirr
rreemmoovvaall..  

The negative pressure draws the air from the system ahead of the
steam. 

The negative pressure is applied to the return side after the traps or air
valves. 

VVaaccuuuumm  ccaann  bbee  aapppplliieedd  ttoo  eeiitthheerr  aa  oonnee  ppiippee  oorr  ttwwoo  ppiippee  ssyysstteemm..  

Fig. 1 The vacuum on a one pipe system is applied to the discharge
side of a special air vent called an air valve. 

A 1/4´́  or 3/8´́  line extends from the air valve through the building to
a central vacuum unit in basement. 

Fig. 2 The vacuum on a two pipe system is applied to the discharge
side of the traps. 

The return pipes can be sized smaller than with a gravity return
system because the negative pressure helps overcome the pressure
drop in the return line.

VVaaccuuuumm  ccaann  bbee  nnaattuurraallllyy  iinndduucceedd..  

The condensing action of the steam inside the radiation creates a
natural vacuum that draws in more steam. 

The draft of the chimney was used for a naturally induced vacuum in
some systems. 

EElleeccttrriiccaallllyy  ddrriivveenn  ppuummppss  hhaavvee  bbeeeenn  ddeessiiggnneedd  ttoo  mmeecchhaanniiccaallllyy  iinndduuccee  aa  vvaaccuuuumm..  

The amount of vacuum can be adjusted and is controlled by a vacuum
switch on the pump unit. 

Air is vented out of the unit to atmosphere through an open pipe. 
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Using Vacuum for Air Removal



Positive pressure of steam
flows toward lower negative
pressure in return line

Negative pressure from
vacuum pump draws air from
system ahead of steam

Two pipe radiator at start of steam cycle
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WATER STEAMAIR

Steam flows up toward
lower negative pressure in
radiator. Water flows out.

Air flows through return
line connected to vacuum
unit in basement

Air valve
Close on steam
Opens on air

One pipe radiator at start of steam cycle

Fig. 1

Fig. 2



MMaaiinn  aaiirr  vveennttss  hhaavvee  rraatteedd  ccaappaacciittiieess  tthhaatt  nneeeedd  ttoo  bbee  mmaattcchheedd  ttoo  ssyysstteemm  ssiizzee  ttoo
bbee  aabbllee  ttoo  vveenntt  aallll  tthhee  aaiirr  ffrroomm  tthhee  mmaaiinn..  

Check with manufacturers specs for air removal ratings in Cubic Feet
per Minute (CFM). 

Venting rates of main air vents have changed through the years. 

If using a single vent on a one pipe system, it must be able to relieve
the air capacity of the whole supply piping system.

If using a single vent on a two pipe system, it must be able to relieve
the air capacity of the supply piping system and the radiation.

If multiple vents are used on multiple steam mains, each must be able
to relieve the capacity of that main. 

Using more than one vent at one location may be required to provide
even heat. 

RReeffeerr  ttoo  FFiigg..  11 ffoorr  hheellpp  ddeetteerrmmiinniinngg  tthhee  aaiirr  ccaappaacciittyy  ooff  tthhee  mmaaiinnss..  

Measure the pipe size and length of the main.

Find the capacity at the intersection of the pipe size and length.

Divide the approximate capacity by the venting rate of the vent being
used to estimate how long it will take to clear the main.

Refer to the example on the opposite page to see the effect the
number of vents makes. 

FFiigg..  22 AAllll  ssuuppppllyy  mmaaiinn  aaiirr  vveennttss  sshhoouulldd  bbee  ppiippeedd  ttoo  pprrootteecctt  tthheemm  ffrroomm  wwaatteerr
hhaammmmeerr  ddaammaaggee..  

Vents should be located after the last takeoff but at least 15´́  before
the end of the main. 

Vent should be at least 6´́  above the main. 

If the only tapping available is at the end of the main, protect the vent
from water hammer by installing elbows between main and vent. 
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CCHHAAPPTTEERR 44 AAIIRR OOUUTT

Sizing and Piping Main Air Vents



Protect main vent
from water hammer

Locate 6
above main

″

Locate 15 from end of main″

6 ″

15″
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SSIIZZIINNGG AANNDD PPIIPPIINNGG MMAAIINN AAIIRR VVEENNTTSS

WATER STEAMAIR

EExxaammppllee  ooff  VVeenntt  SSiizziinngg

• A 4´́  main 200 feet long contains 17.68 cubic feet of air.

• One common main air vent passes 1.4 cubic feet of air per minute.

• 17.68 cubic feet divided by 1.4 cubic feet per minute equals about 13
minutes.

• Three vents at 1.4 cubic feet per minute equals 4.2 cubic feet of air
per minute.

• 17.68 cubic feet divided by 4.2 cubic feet per minute equals about 4
minutes.

Fig. 2

Fig. 1

AAiirr  CCaappaacciittyy  ooff  BBllaacckk  PPiippee  
((iinn  ccuubbiicc  ffeeeett))

Length
Pipe Size 25 50 75 100 150 200 250 300

11/2 0.36 0.71 1.07 1.42 2.13 2.84 3.55 4.26
2 0.58 1.17 1.75 2.33 3.50 4.66 5.83 6.99
21/2 0.83 1.66 2.49 3.32 4.98 6.64 8.30 9.96
3 1.28 2.57 3.85 5.13 7.70 10.26 12.83 15.39
4 2.21 4.42 6.63 8.84 13.26 17.68 22.10 26.52
5 3.47 6.95 10.42 13.89 20.84 27.78 34.73 41.67
6 5.02 10.04 15.06 20.08 30.12 40.16 50.20 60.24
8 8.87 17.73 26.60 35.46 53.19 70.92 88.65 106.38

Shaded areas require more than 4 minutes to vent all air with typical main vent at rate of 1.4 cubic feet per minute.

HHooww  ttoo  SSiizzee  
MMaaiinn  VVeenntt


