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Importance of  Cleaning Heat 

Exchangers

▪ Efficiency-heat transfer

▪ Equipment reliability

▪ Longevity of  equipment



Performance Metrics to Consider

▪ Temperature Changes (Delta T)

▪ Measurement of  cooling water temperature before passing through heat exchanger 
and after passing through heat exchanger

▪ A larger change in temperature between inlet and outlet means a cleaner heat 
exchanger

▪ Flow Rates

▪ Deposit in the tubes decreases the tube diameter

▪ Reduces the flow across the unit

▪ Cleaning heat exchanger increases flow rates

▪ Cleanliness Factor

▪ Calculated by measuring a heat exchanger’s current heat transfer coefficient as a 
percentage of  the system’s design specification.  

▪ The higher the percentage, the better the unit is operating



Flow Rates Before and After



Cleanliness Factor Before and After



Methods for Cleaning Heat Exchangers: 

Mechanical Tube Cleaning 

 Ut i l i z es  sp ec ia l i zed  M ec h a n ic a l  d ev i c es  
c a l led  P ro jec t i l es  to  sc r a p e  d ep o s i t  
f ro m  t u b e  wa l l s

 Uses  low  p r essu r e  ( 3 5 0  p s i )  h ig h  vo lu m e 
(3 5  GP M )  wa te r  to  p ro p e l  t h e  P ro jec t i l es  
t h ro u g h  t h e  t u b es ,  s im i la r  to  p ip e l in e  
p ig g in g

 Va r io u s  t y p es  o f  P ro jec t i l es  b a sed  o n  
t h e  a p p l i c at ion :  
▪ Metal -Hard deposits

▪ Nylon Brush- Soft  deposits

▪ U-tube Project i les - for  U-tube heat exchangers

 P ro s :
▪ Fast :  can clean around 500 tubes per  hour

▪ Safe:  no safety r isks inherent with the process

▪ Good quality  of  c leaning

▪ Relat ively  low-cost  method

 C o n s :
▪ Unable to be used on tubes that  are severely  

fouled



Deposit Type and Projectile Selection
 Which Projectile Type should 

I  choose?

 The projectile to use 
depends on the type of 
deposit in the tubes

 Soft Deposits

 Scrubber

 Nylon Brush

 Medium Deposits

 Plastic Projecti le

 Hard Deposits

 Metal Projecti les

 Stainless Steel Brush 
(Rifled Tubes)



Methods for Cleaning Heat Exchangers: 

Rotary Tube Cleaning 
 Uses a spinning lance with a 

brush or bit  on the end.  
Uti l izes water flush

 PROS: 
 Per fect  for  smal l  tube bundles

 Equipment i s  re lat ively  low 
cost

 Good star ter  set  of  equipment

 CONS:
 T ime consuming ( less  than 50 

tubes per  hour )

 Cleaning ef fect iveness  is  
below average



Methods for Cleaning Heat Exchangers: High Pressure Water 

Blasting

 Wa ter  i s  m ec h a n ism  r em ov in g  t h e  
d ep o s i t s

 Uses  p r essu r es  a s  h ig h  a s  4 0 , 000  p s i

 L a n c es  a r e  p u sh ed  d ow n  ea c h  t u b e  w i t h  
sp r ay in g  t ip s  

 S e m i - a u t o m a t e d  s y s t e m s  a r e  b e i n g  
u s e d ,  b u t  m a n y  p e o p l e  s t i l l  p u s h  t h e  
l a n c e  b y  h a n d

 P ro s :

 G o o d  q u a l i t y  o f  c l e a n i n g :  t h e  p r o c e s s  
c a n  r e m o v e  d e p o s i t s  t h a t  m e c h a n i c a l  
c l e a n i n g  m a y  n o t  b e  a b l e  t o

 C o n s :

 R e l a t i v e l y  s l o w e r  t h a n  m e c h a n i c a l  a n d  
c h e m i c a l  c l e a n i n g

 E x p e n s i v e

 H i g h e r  s a f e t y  r i s k  f a c t o r  d u e  t o  h i g h  
p r e s s ur e - s pe c i f i c a l l y  t r u e  w i t h  h a n d  
l a n c i n g



Methods for Cleaning Heat Exchangers: 

Chemical Cleaning

 M a in l y  u ses  in h ib i ted  a c id s  to  r em ove  
m in er a l  sc a l in g  t h a t  a r e  c a l l ed  d e -
sc a le r s

 Uses  a  wa te r  to  d e - sc a le r  m ix t u r e :  
u su a l l y  1 5 - 50% d e - sc a le r  

 M o st  c o m m o n  sc a le  to  b e  r em oved  i s  
c a l c iu m -b a sed  c o m p o u n d s

 P ROS :  

 R e l a t i v e l y  q u i c k  p r o c e s s

 A b l e  t o  f u l l y  r e m o v e  d e p o s i t s  a n d  
r e s t o r e  t u b e s  t o  b a s e  m e t a l

 C ON S :

 E x p e n s i v e

 O n l y  w o r k s  o n  c e r t a i n  d e p o s i t  t y p e s

 M o r e  p l a n n i n g  a n d  l o g i s t i c a l  w o r k  
f r o m  t h e  p l a n t  i n v o l v e d  t h a n  o t h e r  
m e t h o d s



Plate and Frame Cleaning
▪ Two Cleaning Methods:

▪ Circulate Chemicals

▪ Pros

▪ No need to disassemble

▪ Lower Cost option

▪ Cons

▪ May not remove all deposition

▪ Disassemble and clean with high 
pressure or individual dipping

▪ Pros

▪ More thorough cleaning 
method

▪ Cons

▪ Need to take apart unit

▪ More expensive and time 
consuming



Leak Detection Methods 
(Shell and tube)

▪ Helium Leak Detection

▪ Pressure/Vacuum Testing

▪ Shell side fill

▪ Plugging Tubes



Helium Leak Detection
▪ Pros:

▪ Quick and Efficient

▪ Most sensitive test: can find the 
smallest leaks

▪ Good for finding tube to tube sheet 
leaks

▪ Cons:

▪ Need an experienced contractor 
(technician)

▪ Need shell side on

▪ Two Types of  Tests:

▪ Pressurize with helium

▪ Vacuum test with helium



Pressure/Vacuum Testing
▪ Specialized guns to either pressurize with 

air or pull vacuum

▪ Test each tube individually

▪ Pro:

▪ Sometimes the only method available

▪ Quick and easy if there are not a lot of tubes

▪ Cons:

▪ Takes a long time (10 seconds per tube)

▪ Potential for operator or equipment error

▪ Does not test where the nozzle seals



Shell Side Fill

▪ Fill shell side and watch 
tubes for leakage

▪ Dye to find smaller leaks

▪ Pros:

▪ Quick, easy, low cost

▪ Can find tube to tube sheet 
leakage

▪ Cons:

▪ Not good for small leaks

▪ Need the shell installed



Plug Types

▪ Machined Pound in Plugs

▪ Pin

▪ Pin and Collar

▪ Expandable Rubber Plugs

▪ High Pressure Plugs

▪ Explosive Plugs

▪ Pop-A-Plugs

▪ High pressure mechanical 
Plugs



Questions?

Projectile Tube Cleaning
Projectiletube.com

724-763-7633
info@projectiletube.com
evan@projectiletube.com


