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ABSTRACT 

For  maximum e f fec t i veness  i n  steam systems, steam t r a p s  should havc! o p e r a t i n g  c h a r a c t e r i s t i c s  whjch 
c l o s e l y  match t h e  requi rements of t h e  a p p l i c a t i o n s  f o r  which t h e y  a r e  used. A t r a p  wh ich  h o l d s  back condensate 
u n t i l  i t  i s  subcooled and some o f  t h e  s e n s i b l e  h e a t  has been u t i l i z e d  IS u n s u i t a b l e  where t h e  need i s  t o  ge t  
maximum o u t p u t  from an exchanger by d i s c h a r g i n g  condensate as soon as il: forms. Equa l l y .  a t r a p  d i s c h a r g i n g  
condensate a t  steam temperature can exacerbate f l a s h  steam problems i n  cases where s u r p l u s  h e a t  exchange area 
e x i s t s  and a subcoo l ing  t r a p  might  be more s u i t a b l e .  

I n  a l l  cases, unders ized t r a p s  s i m p l y  cannot d r a l n  condensdte f r o m  t h e  steam equipment a t  t h e  r e q u i r e d  
ra te ,  w h i l e  o v e r s i z e d  t r a p s  which c o s t  more w i l l  u s u a l l y  wear f a s t e r  and b e g i n  l e a k i n g  expensive steam. 

Th is  emphasizes t h e  need f o r  c a r e f u l l y  s e l e c t i n g  t r a p  s i z e s  t h a t  a re  p r o p e r l y  engineered f o r  maximum 
system e f f i c i e n c y .  And, o f  course, t h e  a b i l i t y  o f  a t r a p  t o  cope w i t h  v a r y i n g  loads  and t o  d ischarge  noncon- 
d e n s i b l e  gases i s  o f t e n  impor tant .  The recommended procedure i s  t o  f i r s t  s e l e c t  t h e  t r a p  t y p e  which has p e r -  
formance c a p a b i l i t i e s  t h a t  s a t i s f y  s p e c i f i c  a p p l i c a t i o n  needs, and t h e n  t o  choose a s i z e  which handles t h e  con- 
densate loaa  w i t h o u t  any unnecessary excess c a p a c i t y .  The S e l e c t i o n  Guide, Table 1, i s  n o t  comprehensive b u t  
he lps  i n  many appl  i c a t i o n s  where no unusual o p e r a t i n g  c o n d i t i o n s  o r  sev~w-e c o r r o s i o n  problems e x i s t .  Choosing 
t h e  c o r r e c t  t r a p  s i z e  t h e n  - impl ies e s t i m a t i n g  t h e  steam consumption rat.?, which o f  course equa ls  t h e  condensate 
load. Sometimes t h e  l o a d  has a l r?ady  been measured, o r  t h e  r a t e d  o u t p u t  o f  t h e  steam equipment i s  known o r  can 
be ob ta ined  f rom t h e  o r i g i n a l  mznufzcturer .  I n  o t h e r  cases, an e s t i m a t ?  must be made and a Table o f  Load F o r -  
mulas w i l l  h e l p  a l though  it, too,  cannot  be comprehensive. A f t e r  making t h e  b e s t  p o s s i b l e  e s t i m a t e  o f  t h e  
load, a sa fe ty  f a c t o r  i s  app l ied .  Th is  a l l o v s  f o r  any i n a c c u r a c i e s  i n  t h e  e s t i m a t i n g ,  f o r  i nc reased  conden- 
s2:ion r a t e s  a t  s t a r t - u p ,  and f o r  lower  than a n t i c i p a t e d  pressure d i f f e r e n t i a l s  across t h e  t r a p .  

It i s  p o s s i b l e  t o  use any make, o r  t y p e  o r  even 
s i z e  o f  s t e m  t r a p  on any g i v e n  a p p l i c a t i o n ,  and t h e  
t r a p  w i l l  u s u a l l y  work. The equipment be ing  d r a i n e d  
w i l l  a l s o  "work", b u t  ve ry  o f t e n  i t  w i l l  be work ing 
a t  much l e s s  t h a n  100% e f f e c t i v e n e s s !  

Maximiz ing equipment e f f i c i e n c y  and ou tpu t ,  
energy conservat ion,  and o t h e r  f a c e t s  which add up 
t o  t h e  proper  use o f  steam c a l l  f o r  t h e  use n o t  o n l y  
o f  c o r r e c t l y  s i z e d  steam t raps ,  b u t  a l s o  o f  t ypes  
hav ing  c h a r a c t e r i s t i c s  which c l a s e l y  match t h e  needs 
o f  each i n d i v i d u a l  a p p l i c a t i o n .  The f i r s t  o f  these  
a p p l i c a t i o n  requi rements i s  t h e  n e c e s s i t y  o f  choosing 
a t r a p  t o  remove t h e  v -  .:.... : - amounts o f  a i r  and o t h e r  
noncondensibles wh ich  w i l l  c o l l e c t  i n  t h e  system. The 
second c o n s i d e r a t i o n  i s  k 071:t:': i ' : , - -  1 t y p e  which 
d i  scharges w i t h  t h e  degree o f  cmc'?:~r:r : r  .:* v:ocl i ng 
which i s  d e s i r a b l e .  Obviously, u s i n g  2 2ri:j. ,.5iic:1 
ho lds  back condensate u n t i l  i t  has coo led  ;-;?li '?:lilb 
s a t u r a t i o n  temperature may be accep tab le  when d r z i n -  
i n g  an overs ized  c o i l  such as i n  h e a t i n g  a s to rage  
tank .  Here, i t  i s  b e n e f i c i a l  t o  use b o t h  l a t e n t  heat  
f rom steam and s e n s i b l e  hea t  f rom condensate the reby  
m i n i ~ i z i n g  t h e  hea t  c o n t e n t  o f  condensate d ischarged 
w i t h o u t  t h e  lowered LRTD adversely  a f f e c t i n g  t o t a l  
heat  t r a n s f e r .  However, t h e  same t r a p  w i l l  l ead  t o  
no th tng  b u t  t r o u b l e  i f  used on a s h e l l  & t u b e  hea t  
exchanger where 100% o r  even 110% of t h e  des ign  o u t -  
p u t  i s  requ i red .  I n  t h l s  case t h e  condensate back ing 
up i n  f r o n t  o f  t h e  t r a p  and f l o o d i n g  t h e  hea t  ex- 
changer su r faces  lowers t h e  LETD j u s t  when t h e  h igh-  
e s t  va lues a r e  needed, and w i l l  reduce t h e  o u t p u t  o f  
t h e  equipment w h i l e  causing w z t e r h a m e r  and c o r r o s f o n .  
It f o l l o w s  t h a t  some g u i d e l i n e s  on e s t i m a t i n g  con- 
densate loads and pressures, as w e l l  as t h e  charac-  
t e r i s t i c s  o f  d i f f e r e n t  steam t r a p  types, need t o  be 
kep t  i n  mind when choosing t h e  b e s t  t r a p  f o r  t h e  job. 

Some people, hav ing  t h e i r  own axes t o  g r i n d ,  have 
b u i l t  up a fog o f  myths about s tean  t raps .  For  ex- 
ample, i t  i s  easy f o r  a manufacturer  who i s  hav ing  a 
sa les  d r i v e  on t y p e  " X "  t r a p s  t o  a d v e r t i s e  t h a t  com- 
p e t i t i v e  t y p e  " Y "  t r a p s  waste steam, b u t  t h i s  i s  o n l y  
a h a l f  t r u t h .  O f  course, t h i s  manufac tu re r ' s  i n t e n t  
i s  t o  l o c k  us i n t o  choosing one t y p e  o f  t r a p  by i n -  
s t i l l i n g  t h e  f e a r  t h a t  o t h e r  manufac tu re r ' s  t r a p  t ypes  
w i l l  have excess ive steam loss .  

What i s  t h e  t r u t h  r e g a r d i n g  leakage? Conclus ive,  
independent t e s t s  have shown t h a t  a l l  steam t raps ,  r e -  
g a r d l e s s  o f  type, w i l l  l o s e  a smal l  amount o f  steam 
when t e s t e d  on ex t reme ly  l i g h t  loads.  Th is  l o s s  
amounts t o  l e s s  t h a n  t h e  s t e a n  condensed i n  an exposed 
s e c t i o n  o f  2 "  p i p e  about one f o o t  long.  Fur ther ,  t h i s  
ex t reme ly  l i g h t  l o a d  c o n d i t i o n  i s  unusual,  and as n o r -  
mal condensate loads  a re  generated, steam leakage be- 
comes n e g l i g i b l e .  These t e s t s  p r o v i d e  t h e  s t r o n g e s t  
j u s i i f i c a t i o n  For s e l e c t i n g  q u a l i t y  steam t r a p s  t h a t  
s a t i s f y  p a r t i c ~ l a r  a p p l i c a t l o n  needs w i t h o u t  t h e  un- 
grounded f e a r  o f  s u f f e r i n g  excess ive  steam leakage. 
As a genera l  r ~ l e ,  t h e  S e l e c t i o n  Guide shown i n  Tcble 
1 i n d i c a t e s  t r a p  types  which a r e  s u i t a b l e  f o r  many 
a p p l i c a t i o n s  where no unusual o p e r a t i n g  c o n d i t i o n s  o r  
severe c o r r o s i o n  problem e x i s t .  An examina t ion  o f  how 
t h e  d i f f e r e n t  steam t r a p  t y p e s  opera te  w i l l  c l a r i f y  
t h e  reason ing  behind these  cho ices .  

The f l o a t  t h e r m o s t a t i c  t r a p  i s  des igned t o  d i s -  
charge condensate c o n t i n u o u s l y ,  as soon as i t  forms, 
and a t  steam tewperature,  as w e l l  as t o  d ischarge  a i r  
reach ing  t h e  t r a p .  Therefore, i t  w i l l  h e l p  achiove 
f u l l  o u t p u t  on a i r  h e a t i n g  c o i l s ,  h o t  wa te r  h e a t e r s  
and s h e l l  and tube  heat  exchangers where immediate 
condensate removal and a i r  v e n t i n g  a r e  requ i red .  How- 
ever, where waterhammer e x i s t s ,  and u n t i l  i t  i s  erad-  
i ca ted ,  t h e  use o f  t h e  f l o a t  and t h e r m o s t a t i c  t r a p  i s  
t o  be avoSded because t h e  b a l l  f l o a t  can be damaged 
by waterhammer. 

I n v e r t e d  bucket  t r a p s  can a l s o  d ischarge  conden- 
sa te  a t  steam temperature,  almost c o n t i n u o u s l y ,  and 
w i l l  n o t  p e r r a n e n t l y  a i r  b i n d .  A l though t h e y  c o n t i n u -  
o u s l y  d ischarge  a i r  a t  t h e  tempera tu re  o f  t h e  a i r /  
s tean  mix tu re ,  t h i s  d ischarge  i s  a t  a ve ry  s low r a t e  
due t o  t h e  l i m i t e d  s i z e  o f  t h e  b u c k e t ' s  ven t  ho le.  
T h i s  o r i f i c e ,  u s u a l l y  about 1/16 i n c h  d iamete r  and 
l o c a t e d  i n  t h e  t o p  o f  t h e  bucket,  a l l o w s  t h e  a i r  t o  
be pushed th rough  i: by t h e  d i f f e r e n c e  i n  wa te r  l e v e l  
between t h e  i n s i d e  and o u t s i l e  o f  t h e  bucltet. Even 
i n  the l a r g e s t  t r a p s  t h i s  i s  o n l y  a m a t t e r  o f  about 
2 inches  o r  sc. Because o f  i t s  l i m i t e d  a i r  h e n d l i n g  
c a p a b i l i t i e s ,  an i n v e r t e d  bucke t  t r a p  t h a t  d e a l s  hap- 
p i l y  w i t h  t h e  smal l  m o u n t  o f  a i r  and condensate i n  
2- fes :  o f  1 - inch  d iameter  p t p e  may t a k e  h a l f  an hour 
o r  n o r e  t o  c l e a r  a l a r g e r  volume o f  a i r  f r o m  100- feet  
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of 4-inch pipe. Therefore, supplementary thermosta t ic  
a i r  v ~ n t s  are o f t e n  required w i t h  i nve r ted  bucket 
t ra7s t o  help the whole system work more e f f e c t i v e l y .  

Thermodynamic d i sc  t raps,  a t  l eas t  the  Sparax 
Sarco pat terns,  discharge condensate a t  some 2 - 4 ' ~  
below steam temperature. They shut o f f  when the  con- 
densate i s  ho t  enough t o  re lease s u f f i c i e n t  f l a s h  
steam f o r  the thermodynamic e f f ec t  t o  operate, and 
they don ' t  need l i v e  steam t o  make then work. O f  
course, i f  no condensate a t  a l l  i s  reaching them, 
they, and other types,wi11 use a very small amount o f  
steam, ra ther  less  than one pound per hour according 
t o  the t e s t  repo r t  referenced e a r l i e r .  Their  rugged 
r e l i a b i l i t y ,  small size, and near-to-Steam opera t ion  
makes them an i dea l  choice fo r  mains d r i p  app l ica t ions  
and laundry i roners .  They are a l so  successfu l ly  used 
on some jacketed vessels, though u s u a l l y  here as a 
second choice . 

Thermostatic t r aps  are o f  th ree baslc types: 
expansion, balanced pressure o r  b ime ta l l i c .  General- 
l y  speaking, they  d iscern  between steam and water by 
neasuring temperature d i f fe rences.  Since f r e s h l y  
condensed water i s  a t  steam temperature, the use o f  
a thermostat ic  t r a p  requ i res  t h a t  the  condensate i s  
he ld  back w i t h i n  t h e  steam space u n t i l  i t  has cooled 
down belo!* sa tu ra t i on  t o  the  t r a p ' s  operat ing temper- 
ature. Th;s backup i s  re fer red t o  as "subcooling" 
and can be e i t h e r  la rge o r  small depending on the  
type o f  thermostat ic  t r ap  chosen. With smal l  amounts 
of subcooling, condensate backup i s  f i n e  provided t h a t  
su f f i c i en t  heat t r ans fe r  surface e x i s t s  t o  accommodate 
the  subsequent waterlogging w i thout  adversely a f f e c t -  
i n g  output. I n  other cases where t raps  are used t h a t  
have o f  subcooling, long c o l l e c t i n g  legs are 
needea upstream o f  the  t raps  f o r  the  purpose o f  r a -  
d i a t i n g  heat and these models tend t o  be l i m i t e d  i n  
t h e i r  v e r s a t i l i t y .  

L i qu id  expansion thermostatac t raps  operate a t  
a constant temperature below 212 F. They can be used 
where substant i  a1 water logging i s  acceptable, and 
encourage using the steam's sensib le heat as we l l  as 
the l a t e n t  heat. Typical  uses are some storage co i l s ,  
but  they also can be used t o  d r a i n  condensate from 
dead ends i n  systems t o  prevent f r eez ing  when steam 
i s  shut down, o r  waterhammer on s tar t -up .  

B ime ta l l i c  type thermostat ic  t raps  more o r  l ess  
approximately f o l l o w  the steam sa tu ra t i on  curve, de- 
pending on the  design o f  the  element. They are usual- 
l y  b u i l t  t o  discharge condensate a t  5 0 ' ~  o r  more be- 
low steam temperature, t o  make sure t h a t  a t  d i f f e r i n g  
pressures they d o n ' t  discharge l i v e  steam. This sub- 
s t a n t i a l  degree o f  water logging makes them s u i t a b l e  
f o r  oversized tank c o i l  o r  instrument t r a c i n g  app l i -  
ca t ions .  On she l l  and tube exchangers o r  heater 
c o i l s ,  very great  care i s  needed w i t h  t h e i r  pos i t i on -  
i n g  and adjustment i f  waterlogging i s  no t  t o  reduce 
output by an unacceptable amount. However, b imetal  
t raps  are usua l ly  contained i n  s tee l  bodies and t h e i r  
design enables them t o  wi thstand h igh  pressures and 
temperatures, and a l so  waterhammer. 

Balanced pressure thermostat ic  t raps  operate 
much c loser  t o  the steam sa tu ra t i on  curve, and f o l l o w  
i t  much more accurately, so they d o n ' t  need adjustment 
a t  d i f f e r i n g  pressures. Many cur rent  &raps o f  t h i s  
type discharge condensate w i t h i n  12-15 F o r  even l ess  
below steam temperature. Ea r l y  models were very sus- 
cep t i b le  t o  damage by cor ros ion  or  waterhammer, bu t  
the  i n t roduc t i on  o f  s ta in less  s tee l  elements has 
g r e a t l y  improved t h e i r  performance. Latest ,  t h i r d  
generation, s ta in less  s tee l  capsules c l o s e l y  f o l l o w  
the  steam curve, wi thstand co r ros i ve  gond i t ions  and 
waterhamner, and can even t o l e r a t e  90 F o f  superheat 
wi thout  damage. App l ica t ions  f o r  balancedpressure 
t raps  include steam rad ia tors ,  many types o f  steam 
jacketed pans used i n  k i tchens and main dr ips .  

Because a i r  mixed w i t h  steam w i l l  s u b s t a n t i a l l y  lower 
t h e  steam's temperature, these t raps  cannot a i r  bind. 
Their  f ree  a i r  vent ing c h a r a c t e r i s t i c s  mean t h a t  they 
serve double duty by being a f i r s t  choice a i r  vent f o r  
steam systems. Th is  a i r  vent ing  requirement i s  one 
t h a t  i s  a l l  t oo  o f t e n  overlooked, and the  lowered heat 
t r ans fe r  r a t e s  and cor ros ion  problems t h a t  subsequently 
r e s u l t  are then wrongly accepted as i n e v i t a b l e  concom- 
i t a n t s  o f  steam serv ice.  

Once the  best  type o f  t r a p  t o  be used on a given 
app l i ca t i on  has been chosen, the  appropr iate s i ze  must 
be selected. This means t h a t  an est imate must be made 
of t he  condensate load t o  be handled, and Table I1 may 
be he lp fu l  i n  t h i s  context .  I t  i s  usual t o  apply a 
safety f ac to r  t o  t h e  ca l cu la ted  condensate load, t o  
a l low f o r  s t a r t - u p  cond i t ions  when pressures may be 
lowered bu t  condensing r a t e s  are highest .  and a lso  f o r  
any inaccuracies i n  t h e  assumptions made i n  t he  i n i t i a l  
estimates. This t a b l e  a lso l i s t s  some sa fe t y  f a c t o r s  
commonly used. 

Add i t i ona l l y .  we need t o  know the  d i f f e r e n t i a l  
pressure which w i l l  be ava i l ab le  t o  push t h i s  conden- 
sate through the  t rap,  and the  maximum pressure a t  
which i t  w i l l  be requ i red  t o  work. Remember t h a t  
where temperature con t ro l s  modulate t he  supply o f  
steam t o  heat exchangers, the  steam pressure i n  the  
tubes and a t  the i n l e t  t o  t h e  t r a p  i s  o f t e n  g r e a t l y  
reduced, down t o  o r  even below atmospheric pressure. 
In such cases, vacuum preventer  valves are f i t t e d  a t  
t , i c  i n l e t  s i de  o f  the  exchanger and the  t r a p  i s  loca- 
t ed  below the  condensate o u t l e t .  G rav i t y  head, be- 
tween 12-18 inches, provides approximately 1/2 p s i  and 
then pushes the  water through the  t r a p .  

Even where supply pressures are maintained. back 
pressures caused by l i f t s  i n  condensate l i n e s  reduce 
d i f f e r e n t i a l s  across t raps .  Equally, pressur ized 
r e t u r n  l i n e s  mean t h a t  d i f f e r e n t i a l s  a re  lowered, so 
the  e f f e c t s  of t o t a l  back pressure r e s u l t i n g  from 
l i f t s ,  f r i c t i o n ,  and e x i s t i n g  pressures must be con- 
s idered as shown i n  Table 11. 

When us ing the  est imated loads and d i f f e r e n t i a l  
pressures t o  s i ze  t raps  i n  t he  manufacturers capac i ty  
tab les  o r  charts,  make sure t h a t  the  capac i t i es  are 
quoted f o r  ho t  condensate r a t h e r  than f o r  c o l d  water, 
which i s  sometimes used so t h a t  i n f l a t e d  f i gu res  can 
be l i s t e d .  Read t h e  small p r i n t !  Published capac i ty  
r a t i n g s  should be actual. t e s t  ra t ings ,  w i t h  hot  con- 
densate d ischarg ing f rom var ious pressures t o  atmos- 
phere. 

When the  best choice o f  t r a p  type has been made, 
and a s u i t a b l e  s i z e  chosen and f i t t e d ,  t he re  remains 
the  problem o f  knowing when a t r a p  has become worn, 
o r  a f f ec ted  by the  presence o f  p ipe  scale o r  debr is,  
and has s t a r t e d  t o  leak steam. We r e a l i z e  t h a t  a l l  
t r aps  not  under i nspec t i on  and maintenance w i l l  eventu- 
a l l y  f a i l  i n  t h i s  manner, and waste considerable 
amounts o f  energy do l l a r s .  Ac tua l ly ,  t he  key t o  
achieving the  best energy conservat ion l i e s  i n  estab- 
l i s h i n g  t e s t i n g  and r e p a i r  programs. Because o f  t h i s  
f ac t ,  i t  i s  important  t o  know i f  a t r a p  i s  s t i l l  func- 
t i o n i n g  c o r r e c t l y  a f t e r  i t  has been i n  serv ice  f o r  
some time, o r  i f  i t  i s  leak ing expensive steam and 
requ i res  a t t en t i on .  The on ly  way t o  know f o r  sure i s  
t o  i n d i v i d u a l l y  t e s t  each t rap ,  an o f t e n  d i f f i c u l t  
task. 

U n t i l  r ecen t l y ,  ava i l ab le  methods o f  checking 
steam t raps  have been o p t i m i s t i c  r a t h e r  than r e a l i s t i c ,  
i gno r i ng  the laws o f  na ture  which govern the  way t raps,  
steam and condensate a l l  behave. It i s  c e r t a i n  t h a t  
i n  t he  past many good t r a p s  have been condemned as 
f a u l t y ,  and many f a u l t y  t r aps  have been al lowed t o  
remain i n  steam systems. For tunate ly ,  a device known 
as SPIRA-TEC i s  now ava i l ab le  which i s  h i g h l y  p r o f i -  
c i e n t  i n  de tec t i ng  leak ing steam t raps  and i t  performs 
unanbigousl y. 
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R s p e c t a l  chamber (Table I I I )  i s  b u i l t  i n t o  1 
condensate l i n e  a t  t h e  i n l e t  s i d e  o f  t h e  steam tr i  
The chamber c o n t a i n s  a  b a f f l e  p l a t e  under which cc 
densate can pass, and a  c o n d u c t i v i t y  e l e c t r o d e .  I 
small  h o l e  i n  t h e  b a f f l e  equa l i zes  t h e  pressures i 
each side, when t h e  t r a p  i s  work ing norma l l y .  I f  
t r a p ,  which can be o f  any manufacturer  o r  type,  bc 
t o  leak  steam, t h i s  l e a k i n g  steam w i l l  beg in  t o  p i  
beneath t h e  b a f f l e  w i t h  t h e  h e l p  o f  a  pressure d i l  
f e r e n t i a l  between t h e  upstream and downstream sidc 
When t h i s  d i f f e r e n t i a l  reaches 1  o r  2  inches  water 
gauge, i t  depresses t h e  water  l e v e l  on t h e  u p s t r e i  
s i d e  o f  t h e  b a f f l e  enough t o  expose t h e  c o n d u c t i v i  
e l e c t r o d e  t o  steam i n s t e a d  o f  water .  

Checking t h e  t r a p  i s  t h e n  s imp ly  a  m a t t e r  o f  
p lugg ing  on to  t h e  e l e c t r o d e  a  p o r t a b l e  meter, and 
s w i t c h i n g  on. A  green l i g h t  shows i f  t h e  e l e c t r o c  
d e t e c t s  water,  a  normal c o n d i t i o n ;  b u t  i f  a  r e d  11 
shows, then  t h e  e l e c t r o d e  i s  surrounded b y  steam 1 

c a t i n g  leakage. In cases where t h e  t r a p  and sensc 
chamber a re  l o c a t e d  a t  an i n a c c e s s i b l e  p o s i t i o n .  
haps behind a  c e i  1  i ng panel, t h e  sensor can be per 
e n t l y  w i r e d  t o  e i t h e r  a  s i n g l e  o r  a  12-way remote 
check ing p o i n t .  A l t e r n a t i v e l y ,  up t o  12 sensors ( 

be w i red  t o  an RI2E e l e c t r o n i c  cont inuous mon i to r .  
Of course, any number o f  these  can t h e n  be connecl 
i n  a  cascade system t o  a  master i n d i c a t o r  o r  t o  a  

:he 
IP 
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\ 
lt 
t h e  

? g i n s  
I S S  

Irn 
i t y  

f e 
i g h t  
i n d i -  
1 r 
1er- 
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b u i l d i n g  management system, so t h a t  f a u l t y  steam t r a p s  
can be s e r v i c e d  o r  rep laced  b e f o r e  t h e  c o s t  o f  steam 
losses becomes a  problem. 

I n  summary, o v e r a l l  b e n e f i t s  w i l l  be maximized when 
p r o p e r l y  s i z e d  t r a p s  a r e  s e l e c t e d  w i t h  performance 
c a p a b i l i t i e s  t h a t  match a p p l i c a t i o n  needs; and when 
these  t r a p s  a r e  p a r t  o f  an o v e r a l l  energy management 
program t h a t  q u i c k l y  i d e n t i f i e s  and c o r r e c t s  mainten-  
ance problems as t h e y  occur, the reby  e l i m i n a t i n g  
excess ive energy losses .  
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TABLE I 
STEAM TRAP SELECTION GUIDE 

APPLICATION 
Air  Heating Coils 

Low and Medium Pressure 
High Prcssurc 

Hot Wafer Heaters 
(Instantaneous) 

Hot Water Heaters 
(Storage) 

Shell-and-Tube Exchangers 
Small-High Pressure 

Large-Low and Medium Pressure 
Reboilers 

Steam Humidifiers 

Steam-Jacketed Veards 
High Pressure 

Low Pressure 

Steam Line Drip Traps 
0- I5 PSIG 

t6-125 PSlG 
126-600 PSI G 

High Prasurc-Superheat 

Steam Pipe Coils (Alr Heating) 

Steam Radiators 

Steam Seoaratorr 
0- 15 PSlG 

16-125 PSlG 
126-600 PSlG 

Steam Tracer Lines 

Storage Tank Coils 

Submerged Heating Coils 
High Pressure 

t o w  and Medium Pressure 

Unit Heaters 

Slerilirers 

Autoclaves 

Dryers 

FIRST CHOICE 

Thermo-Matic Thermostatic 

Float-and-Thermostatic 
Float-and-Thermostatic 
Thermo-Matic Thcrmostalic 

Thermo-Matic Thermostatic 
Thermo-Dynamic 
Float-and-Thermostatic 

Float-and-Thermostar ic 
Thcrmo-Dynamic 
Thermo-Dynamic 

Bimetallic 

Balanced Pressure Thermostatic 

Balanced-Pressure Thermostatic 

Platen Presses I 
L 

NOTE: Unusual operating conditions, or severe corrosion may influence 
the choice o f  a steam trap for a particular application. 

Float-and-Thermostatic 
Thcrmo-Dynamic 
Thcrmo-Dynamic 

Thcrmo-Dynamic 
Bimetallic 

Liquid Expansion 
Bimetallic 

Thermo-Matic Thermostatic 
Thcrmo-Dynamic 
Float-and-Thermostatic 

Float-and-Thermostatic 

Balanced-Pressure Thermostatic 

Thermo-Dynamic 

Thermo-Dynamic 

Thcrmo-Dvnamic 

SECOND CHOlCE 

lnverted Bucket 

Float-and-Thermostatic 

Thcrmo-Dynamic 

Float-and-Thermostatic 
lnverted Bucket 

Thermo-Dynamic 

Thermo-Dynamic 

Ihermo-Dynamic 

Float-and-mermostatic 
Inverted Bucket 

Liquid Expansion 

Thermo-Dynamic 

Inverted Duckct 
Balanced-Pressure Thermostatic 
Balanced-Pressure Thermostatic 

Dalanced-Pressure Thermostatic 

Inverted Bucket 

Floal-and-Thermostatic 
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TABLE II  
CALCULATING CONDENSATE LOADS 
When the normal condcnsatc load i s  not known the Icad can bc approximately 
detcrn~incd by calculations using thc following forniulac:. 

GENERAL USAGE F O A M C J L A t  

Heating water with steam Ilca~ing,air with steam coils 
CFM 

x Tempctn~ure Rise *F  lbs Condcns;~te/hr = - Ibs Condensate/hr = - 
2 900 

x Temperature Rise O F  

I-leating fuel oil with steam Steam Radiaticn 
Sq. Ft. E.D.R. 

CPM x Temperature R i x  OF Ibs Condensate/hr = Ibs Condensate/hr = - 
4 4 

SPECIALIZED APPLICATIONS 
STERILIZERS. AUTOCLAVES, STEAM JACKETED DRYERS 
RETORTS HEATING SOLID MATERIAL 

Ibs Condensate/hr - 1000 ( W i  - Wf} + (Wi  X AT) 
W x Cp x AT L 

Ibs Condensate/hr = 
L x t  Wi = Init,al weight of the materiaF - 

pounds per hour 
W = Weight or material - Ibs. Wf = Find weight of the material - 
Cp - Specific heat of the material (xe page 111-55) pounds per hour 
A T  = Temperature rise of material OF. A T  = Teniperature rise of the material OF 
L = Latent heat of steam BTU/lb L =. Larent heat of the steam BTU/lb 
I = Time in hours 

HEATING AIR WITH STEAM; 
Note: The condensate load to heat the equipment must PIPE COILS AND RADIATION 

be added to the condensate load lor heating the A X U X A T  
material. Use same formula. Ibs Condens;~te/hr = 

L 
A = Areit of the heating surface in square feet 

HEATING LIQUIDS IN U = Hea: transfer coefficient 
STUM JACKETED KETTLES (I! for free convection) 

G x s.g. x Cp X A T  x 8.3 A T  = Steam temperalure minus the air tempera- 
Ib Condensate/hr = 

L X ~  ture OF 
L = Latent heat of steam BTU/lb 

G = Gallons of liquid to be heated 
8.g. = Specific gravity of the liquid 
Cp = Specific hear of the liquid (see page 111-56) 
A T  = Temperatun rise of the liquid OF RECOMMENDED SAFETY 
L = Latent heat of the steam BTU/lb 
t = Time in hours FACTOR FOR STEAM TRAPS 

N P E  OF TRAP SAFETY FACTOR r 
EFFECT OF BACK PRESSURE 
ON STEAM TRAP CAPACITY 
% REDUCTION IN CAPACITY 
I 

Inlet Pressure PSlC 
I O a c k F i  ; 2; 1; 2 0 0 1  

50 20 12 10 
75 38 30 28 23 

Thermostatic Traps 2 t o 4  
Liquid Expansion Traps 2 t o 4  
Float-and-Therlnosta~ic Traps 1.5 to 2.5 
Thermodynamic: Traps 1.2 to 2 
Bucket Traps 2 to 3 
Thermo-Matic 1.5 to 2.5 

Note: The actu.31 safety (actor to use for any particular 
application will depend upon accuracy ok 
I. Estimated load 
2. Estimated pressure at trap 
3. Estimated back pressure 
Any unusual or abnormal conditions must be taken 
into consideri~t~on. 
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TABLE I l l  
$3&3-tec Trap Leak Indicator System 
For Checking Steam Traps 

Senmr 
Chamber Sansor 

Automatic Remote Test Point 

Remote Test Point 
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