Controlled Air Yenting

of one-pipe steam systems

practical informaton an ventng

air from one pipe =ream heating
units is available for the gonicance of
Heating, contractors and antomatic
kearing dealers. This is all the more
surprising hecause the efficiency of
such heating units s directly pro-
portional to the accuracy with which
vent valve eguipment can be adjnsted
g0 that all radinto-s, canvectors o:
unit heaters, regardless af their dis-
tance from *he hailer ar of their size,
chall heat up ut the same rate and
fhme,

However, through our technical re-
search and continuous study of the
basic problem, & camplete and no-
technical understandicg can now he
presented here to thase heating con-
tractars who seck practical informa-
ticn an controlled venting,

For instance, it has been found
that air bound radiarors may lose up
ta 50 per cent or moere of their heat-
ing effectiveness. The conditien of
air bound rediators may be caused
by air valves that aither close pre-
maturely, i.e, at 1o low a rempera.
turg, ar that reguire toa great a
remperature drap to open them and
theraby resume venting, or that vens
TOO Tast, allowing the radiatar to
hecome watcr-logged and the valve
to elose by flatation of the thermo
static foat when water of condensa-
tan is 2resented within,

A thermostatic float 1s chargec
with o heat scnsicve liquid which
chanpges to 4 gas when heared by
steam  qemperature  and  expands
coeatiag an internal pressure inside
tha Hoar, thereby causing a flexible
divphragm o expand with snap ac-
tian, thus saising the valve pio 1w ils
seat which closes against steam and
wHLer.,

The heat sepsitive fluid used has a
pressurc-tomparature curve that will
parallel  the pressure-temperatures
curve to steem (see Holfman Tara
Book page 203) =o that the increase

IT s afran atared that very little
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in interaal pressare within the rloat
will he the same g5 the increase in
steam pressure for each degree of
tempertture adéed to 1t

Thrs venr valves were devised he-
cause @ir, s7eam and water will not
mix, Consegquently, the air must be
expelled ver the steam heating unit
st be closed against and hold the
stear: aad water inside 2o provide the
desired heating comflart and cecomam-
el vperatian of the systen,

Accorfingly, each radiatar, 1 a
single pipe system, must be pro-
vided with & vent valve and in addi-
von the end of cach sraam main
should be provided with & main vent
valve. This vent valve at the end of
the main should have a considerably
larger venting capacity then the mr
vents used on the individual radintor,
A croperly functioning main vent &t

this point means that in the shorrest
mossible time the maios will be full
of steam and distribution to the rodi-
ators can be more easilv balaaced,

Mow a word abour fast venting
and a caution aboutr extremely fast
venting. There 15 a wide difference
between venling air from a radiator
at ar extremely Fast rate aod cam-
plately heating a radiazor o the
shartest leagth of time 2y venting
a4t the proper rare,

Many important factors must be
cansidered {o arder to secamplish
this masr desirable result of com-
plete heating vup in shortest Jength
of time such as:

i) weight of rediator

{b) amount of air contained in the

radigtor

{e} size of the scoply valve

{dy rate ar which air is vented

PN [
Mg Column
Togiator

fMoqgern Tube
Fadialor
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{e} velozity of gream enzering the

radiator

(f1 she type, the internal con-

struction, and length of tha
radiazor itself

With these detwils in mind, next
consider the prime source of henting
the bailer. In the days af hand-
fired coal svstems, a cousiderable
pressare in the boiler was available,
Heowever, the advent of autamatic
heating with oil or gas-fired boiless,
cperated Intermittently by thermao-
srar contral, hroughr with it belief
in the necessity of quicker venling
ws compared with the air valves used
on conl-fired installations, as well as
in controlled venting of air in the
system.

Chuicker verting was thought de-
girable hecause af the relatively law
EBressurcs Uf an funee or two gt’]l-
erated on each ON cyvele of the ail
burner, which may ne attribated ta
varions causes like Improper adjust-
ment, too small an ail aozele or gas-
contral valve, ar imgroper type or
size of burner. Obviowsly controlled
air venting was considered para-
mount in order o insure sven dis-
tribution of steam to each radiator
or steam heating unit regardless of
its location or distance from the
hpiler, Even theugh fast venting may
appear Cesirable, improved burner-
bo:ler efficiency will alwavs continus
to pay the owner dividends in fuel
saving as well as in heating comfort.

In line with "taking care™ of rthis
desire for quicker-venting situation.
some gir valve manulacturers began
competing with each ather o make
the fastest venting air valves possi-
rle withoont due regard o wother
troubles that might result when ar-
tempting to correct ONE stated con-
dition due ta the very low steam pros-
sures above referred to. Qbviously
bt litrle trouble will be encoun tered
by water-logging of a radiator at the
extremely low vapor pressures due 1o
the absence of high velogity steam
entering the radiarer but ar slightly
higher steam pressures, say from 3
ounees up to 8 ounces, the critical
velogity point will be passed and
warer-legging  and  accompanying
rumbling will occur in the customary
long section low type radiaters in ee
teday, an the OM o heating up
period,

When the modern =lenderized type
of thin tube radiation 15 wsed, more
trouble is likelv ta be encountered
due to the smell amount of air vol-

rme which they coniain, and the
[urther fact that these thin tube sec-
tions are connected with caly 17 nip-
tles instead of the usual 114" nipples
used in the standard tubular type of
radigtor.

Since automatic heatiag ocerates
mtermittently, naturally the radi-
ater cools down during the OFF pe-
riad which, if groloaged, means cool-
ng down to room remperattre, Now
when the thermostat calls for heat
and the next ON geriad cyele bagins,
tae metal in the radiator or other
steam heating unit must be raized
lram reom to stean temperature,

Thus while some air velve manu-
facrurers have heen busy designing
gnd buoilding  air valves 1o wven?
MORE ragidly—that is  extremely
PAST —the radigtor manufacturers,
by the same roken, have gone mad-
ern and are designing and building
radiators that contain LSS air vol.
wine. Accordingly, we must cansider
seriously these receat design trends
as they may be most illuminating in
esrablishing mare practical informa.
tien for yeu on this vital subject af
contralled venting., Since it is ab-
viguely much more impoartant to vent

the differont radiatars in the system
et their proper relative speeds than
ta actwally vent each individual radi-
ator as extremely FAST as possible,
ke venting rate of the different radi
ators should te such that they ALL
HEAT UP AT THE SAME TIME
mepgardless of their size or distance
frome the boiler, In order 10 contral
thiz chenge in the rate of venting,
radiator valves ars equizped with an
adjustment. The radiater far re-
moved from the hoiler should have
e yalve adjusted to a lasger open
i or port size thaa the one which
is close to the boiler. Similarly, a
smaller radintos =hould be eguipped
with an air vent valve with a smaller
port gdjustment than is used on a
larger capacity radiator,

Referance to the chart {Figure 1)
will be of interest. These curves are
based on actual teer results of differ-
ent gir vent valves, all of which hal
come menns of adjusting for the rate
of venting or air discharge. All of
the curves, except D, show that the
entire adjustment of the various
valves is not used. Curve A is at ane-
balf of its discharge rate at approxi-
mately L4 af the setting betweensthe
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smallest and the largest port. Curves
B & C are about the same, while the
performance on curve B is not at all
desirable, Curve Db alone hias o vent-
ing capacity proportional to its set-
ting and although its maximum ca-
pacity is not by any means the high-
est a= shown on the chart, it will,
without gquestian, result in 8 berter

Many monditions govern praper air venting

balggieed single pipe steam system
provided, of course, It is used in con-
nection with end of main vents of
proper capacity. Curve A is of par-
tieular interest inasmuch as it shows
that the smallast satting permits
initially of & considerable discharge
ofF air, then as the selting s moved
slightly towards the largest, the
valve =eals aff entirelv and then
apens and cottinues from there on
up to its maximum venting capacity.

This comparative study of open
vent capacities with adjnstable eet-
tings leads one to the conclusion that
extreme FAST venting is NOT nec.
essary and in fact s unwise due in
the inevitable water-logging of the
rediator and the atrendant noise of
the rumbling that fallows quite apart
from the difficultizs entailed [rom
balancing the system.

Here is yet another arproach to a
botter wnderstanding of the impor-
tance of cantrolled wventing., For
sometime vast, the ASH & VE has
made a very therough study of the
critical velocities of stzam flowing
in maing, in risers, and in radigtor

drainage of the condensate, The sup-
ply of steam, being limited, it is use-
less to increase the wenting rate
possibilities af the air exit, Snch ad-
vanced thinking further suppores
similar conclusions discussed.

Faor instance, these newest velogi-
ties of steam are specified an the
basis of the amount of radiation
after the iran of the radiator is
heated up to a steam temperature.
However, during the heating up peri-
od—that i= gs steam enters the cald
radiator—the velocity af sream will
greatly exceed the sbove mentioned
new table specificetions and conden-
sate will be retained in the radiator
due to its inability to low out against
this initial high velocicy.

After a study af all these addi-
tional factors, scme interesting com-
parisons were obtalned showing the
Zifference in heating up efect for
the three tvpes of standard radiatars,
column, tabular snd  slenderized,
when using an air valve or open vent
with o venting rate capacity af 230
cubic inches per minute.

In order to assist in visualizing the
amcunt af air content in the differ-
ent types of radiators under consid-
eration, Table | gives the amount
af air content per square Foot radia-
tion in cubicinches, as well s the
amount of air contained in & com-
zarable steal or wrought iron pipe
[rom 145" to 164" size. For instance.
it will be noted that the old style cast
iron column radiatien is practically
the same in cubic inch capacity a= a
14" pipe. Tubular radiation is the
same in capacity as 347 pipe, and a
slenderized radiator approximately
has the same volume capacity as a

12" pipe

The table will be helpful in visual:
izing the problem of camparing the
difference in heating wp of the three
distinot types of radiators listed as
“a, d and &" of the same square feet
of radiation capacity,

You will recall that previcusly in
thix articla were listed certain im-
portant factors to consider in the
complete heating of o radiator in the
shortest fime,

Assuming i 50 1. section cast iron
radiator (of tvpes a, d and &) the
approximate weights vary as fol
lows: (a) 3503 cast irom, (d} 275#
cast iron, and (e) 210+ cast iron.
Similarly, the air content varies as
fellows: (a) 2150 ¢u, in. approxi-
watelv, {43 1150 ¢u. in, approxi-
mately, and (e V50 ¢w. in. approxi-
maraly, Since each radiator is to be
completely heated from room tem-
Terature o steam tempereture, there
15 approximately 669% more pounds
of cast iron to heat up and almost
three dmes as much air ta expel from
a column type radiator than from an
equivalent 50 sg. fi. thin tube tvpe.
Again there is over 30% more cast
iron to heat up with over 50% mare
air ta expel from a tubular rype radi-
ator than the thin tube type on the
game basis,

Conversely the conclusion is ab-
vious. With only 70%: as much cast
iron to heat up in the thin 1ube type,
and le=s than half the air content of
en equivalent tubular tvpe to expel
tor complete heating, the modern
glenderized radiator does NOT re-
quiré FAST venting—but it doss re-
guire contrelled air venting by in-
dividual air valve adjusement far bal-
anced heat distribution at the same
time throughout the system.
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TABLE 1

EQUIVALENT ALR CONTENTS—RADIATORS, CONVECTORS, UNIT
HEATERE AND PIPE

{a) Cast Tron Colunmm Cold style) - 43 cubic inches per ec. fr. radiation (approx)
—43 cuhie inches per &g, {t. radiation
—0l cubic inchés per sq. (i, mdiation
23 enbie inehes per sq. £t radiation
— 15 cubic inches per &q. Ut Tadiation
—5 lo 4 ay, inches por sq, (L radinticn
— 1 per ag. ft.

200 EDR 340 to 40 per sq. Tt

00 BIME 26 to 30 per sq. (1.

Sml KINIL 20 to 26 per sg. Tt

P00 o 400 EDR (L5 to .20 per sq. [t

hranches and new tables published in * steel ar wranght lran plpe

[
the 194] Guide show cansiderable re- %1 steel or wrought iren pipe )
duction in such velocities which now R "‘*“‘1 or “T““P-'}": iron pipe a0 cn n, PEr B4, [;‘tt
idon &1l of wh b4 Agors Lower v L™ slee m_' wrought iron pipﬂ 41 cu. .ppr1aq. 2
gm. . k . X (Mple: the capucities for the yarivus sizes of pipe are given per square foat
locities of steam entering the radi- of pipe surface rather than per lineal foot for casy comparison).
atar, thereby facilitating better

17 cu, in, per ag. fi.
23 cu. in. per sq. It




