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PROJECT ONE DUDUK INFASTRUCTURE SYSTEM

In all cooling towers and other open evaporative cooling 

water systems, dissolved minerals become increasingly 

concentrated. When solubility limits are exceeded, hard 

crystalline deposits—such as calcium carbonate—form on 

tube surfaces.

Type CA / ST

Recommended Ball Type(s):

Ring-coated abrasive balls (Type CA) are initially used in smooth tubes to remove existing fouling, typically 

over a period of several weeks. Once tubes are clean, continuous circulation of standard Helios cleaning 

balls (Type ST) without an abrasive layer inhibits new nucleation and deposit growth. In very hard-water 

applications, periodic use of abrasive balls may be recommended, such as one or more abrasive ball cycles 

every 1 to 3 months.

Hard Mineral Deposits (Crystalline)

PROJECT ONE DUDUK INFASTRUCTURE SYSTEM

In all cooling water applications, fouling layers, such as 

slime, mud, and silt form on the inner surfaces of 

condenser tubes even at flow velocities of 6 ft/s.  These 

deposits are typically soft and easily removed by Helios 

cleaning balls without an abrasive layer.

Type ST or LS cleaning balls are preferentially selected 

for exchangers utilizing internally-enhanced tubes.

Type ST / LS

Recommended Ball Type:

Innovas recommends type ST or LS open pore structure sponge balls for continuous tube cleaning.

Soft Deposits / Enhanced Tubes
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PROJECT ONE DUDUK INFASTRUCTURE SYSTEM

Although titanium and high-grade stainless steels have 

excellent resistance to corrosion, they are more 

susceptible to biofouling than copper-base alloys. This 

can be attributed to the absence of copper ions, which 

are toxic and tend to hinder the formation of biofilm 

layers. 

Type SC / RG

Recommended Ball Type(s):

Innovas recommends continuous cleaning scouring balls (Type SC) in titanium tubes. Additionally, a basic 

charge of granulated balls (Type RG) should be circulated every few months to avoid possible build up of 

strongly adhered fouled layers. 

Titanium & Stainless Tubes

PROJECT ONE DUDUK INFASTRUCTURE SYSTEM

Copper base alloys have marginal corrosive resistance in 

seawater applications.  Although artificial protective films 

can be formed by using ferrous sulfate, excessive sponge 

ball cleaning produces lacquer-like films which easily 

flake away.

Type ST / FA

Recommended Ball Type:

Innovas recommends using cleaning balls without an abrasive layer (Type ST)  for 1 hour per day 

immediately before ferrous sulfate dosing.  This produces compact, matt brown films, giving an optimum 

combination of heat transfer and corrosion resistance.  Abrasive balls fully coated (Type FA) is effective for 

removing such films.

Artificial Protective Film
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Typical
Applications

On-line tube cleaning systems operating at 

temperatures up to 175°F (e.g. refrigerant 

condensers and evaporators, steam condensers 

and heat exchangers in conventional and nuclear 

power plants and lower temperature MSF units). 

Internally-enhanced tubes are a common 

application for these types of cleaning balls.  Other 

types of ball are available for other applications.

Available 
Forms

Type ST or LS Sponge Balls are available in a range 
of standard sizes from 8 to 45 mm diameter, in 1 
mm steps. Each size is available in a variety of 
grades of hardness. Non-standard sizes or 
hardness are available on request.

Sponge Balls - Type ST / LS 

Chemical 
Composition

The composition of the balls is based on a natural 

rubber mixture containing inert filler material. 10-

20% of the mixture is vulcanizing agents. The exact 

mixture has been chosen to deliver the optimum 

combination of physical properties, ball in life and 

cleaning performance. There is no health or 

environmental risk associated with the ball 

mixtures.

Cleaning 
Effect

In general, all sponge ball types remove soft 
deposits commonly found in once-through cooling 
systems, including mud, silt, sand, and slime. They 
can also limit scale formation in harder waters by 
removing hard crystalline scale nuclei (e.g., 
calcium carbonate) but are ineffective once 
hardened scale becomes established. The ball 
diameter must always exceed the tube internal 
diameter. Maximum allowable oversize is governed 
by the available pressure drop across the heat 
exchanger and the need to prevent ball lodging in 
the tubes.

Sinking 
Velocity

Standard ball - 3-5 in/sec.

Light ball - 1-2 in/sec.

Resistance to 
Cooling Water

Type ST or LS sponge balls are specifically 

selected for district cooling, power plant and 

similar applications. While certain chemicals—such 

as oils and hydrocarbons—can adversely affect ball 

performance if present in significant 

concentrations, these contaminants are 

uncommon in cooling-water systems; as a result, 

the balls are resistant to virtually all cooling-water 

chemistries.
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Scouring Balls - Type SC / SCL

Typical
Applications

On-line tube cleaning systems operating at 

temperature up to 175°F (e.g. steam condensers 

and heat exchangers in conventional and nuclear 

power plants) for removing those adherent 

deposits which cannot be removed using sponge 

balls and where the use of abrasive balls is not 

permitted or recommended. A typical example 

would be bio-fouled layers which form readily on 

seawater-cooled titanium heat exchanger tubes, 

and where standard sponge balls could smear out 

the deposits but may not remove them completely.

Available 
Forms

Our Types SC and SCL "Scouring Balls" are 
available in a range of standard sizes from 15 to 45 
mm diameter, in 1 mm steps.

Chemical 
Composition

The composition of the balls is based on a natural 

rubber mixture containing inert filler material. 

Roughly 10-20% of the mixture is vulcanizing 

agents. Additionally, it contains fine particles of 

granulated harder filler material. The exact mixture 

has been chosen to give the optimum combination 

of physical properties, ball life and cleaning effect. 

This filler material has been specifically chosen to 

have a hardness less than of the commercially-

available grades of titanium condenser tubing.

Cleaning 
Effect

This effectiveness of scouring balls is strongly 
dependent on the nature of the fouled layer to be 
removed. In general, the cleaning effect can be 
compared with that of abrasive balls but avoiding 
the disadvantage of being detrimental to the tube 
material. The granulated particles prevent the 
tendency of sponge balls to smear out biofilm and 
remove them completely.

Sinking 
Velocity

Type SC: 1 - 3 in/sec

Type SCL: 1 - 2 in/sec

Regular Use of 
Scouring Balls

In contrast to the use of abrasive balls, where there 

is a risk of tube wear with excessive use etc., the 

underlying tube material is unaffected by the 

cleaning action of the scouring ball on titanium 

tubes. Consequently, scouring balls can be used 

continually or at regular intervals.
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Type CA (up to 175°F - ring coated)
Type FA (up to 175°F - fully coated)
Type HA (up to 280°F - high temperature ring coated)
Type HF (up to 280°F - high temperature fully coated)

Typical
Applications

On-line tube cleaning systems operating at 

temperatures up to 175 °F / 280 °F—used in steam 

condensers and heat exchangers in conventional 

and nuclear power plants and MSF desalination 

facilities—remove adherent deposits not removable 

by sponge balls and smooth tube surfaces 

roughened by corrosion or acid cleaning.

Applications include removal of shutdown-related 

corrosion products; fouling layers such as slime 

and silt in river service; biofouling and manganese-

rich deposits resistant to sponge-ball cleaning; 

hard crystalline scale (primarily calcium carbonate) 

in recirculated open evaporative cooling-water 

systems such as cooling towers and ponds; and 

damaged artificial protective films, including 

ferrous sulphate treatments. 

Abrasive balls must be used with caution to avoid 

increased corrosion risk, particularly in brackish, 

seawater, or other high-chloride cooling waters.

Available 
Forms

It should be noted that the nominal diameter of an 
abrasive ball, ring coated, is the diameter of the 
uncoated ball.

Our Abrasive Balls are available in a range of 
standard sizes from 15 to 45 mm diameter, in 1 
mm steps, each in a standard medium grade of 
hardness. Non-standard sizes or harnesses are 
available on request.

Abrasive
Coating

The coating used consists of fine particles of 

carborundum (aluminum oxide) bonded to the 

sponge ball using a specially selected adhesive.

Cleaning 
Effect

The effectiveness of abrasive balls is strongly 
dependent on the nature of the fouled layer to be 
removed. In addition, the number of abrasive balls 
needed to clean a given heat exchanger or steam 
condenser depends on the total number of tubes 
(n). The following figures can be used as a rule of 
thumb guide:

Number of abrasive balls required:

Smoothing rough tube surfaces: 0.2 n

Elimination of corrosion due to shutdown: 0.3 n

More adherent layers (e.g. iron rich films or 
manganese-rich deposits): 0.5 – 1.0 n
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Scouring Balls - Type RG (ring coated)
Scouring Balls - Type RGT (total coated)

Typical
Applications

On-line tube cleaning systems operating at 

temperatures up to 175°F ( e.g. steam condensers 

and heat exchangers in conventional and nuclear 

power plants ) for removing those adherent 

deposits which cannot be removed using sponge 

balls and where the use of abrasive balls is not 

permitted or recommended. A typical example 

would be bio-fouled layers which form readily on 

seawater-cooled titanium/stainless steel heat 

exchanger tubes, and where sponge balls tend to 

smear out the deposits but not remove them 

completely.

Available 
Forms

It should be noted that the nominal diameter of a 
scouring ball, type RG and RGT, is the diameter of 
the uncoated ball.

Both Scouring Balls, Type RG and Type RGT are 
available in a range of standard sizes from 15 to 45 
mm diameter, in 1 mm steps.

Each in a standard medium grade of hardness. 
Non-standard sizes or hardness are available on 
request.

Coating
Material

Our Scouring Balls are coated with fine particles of 

granule, bonded to the sponge ball using a 

specially selected adhesive.

The coating material has been specifically chosen 

to have a hardness less than that of the 

commercially-available grades of titanium 

condenser tubing, to prevent wear of the 

underlying tube material.

Fully Coated Vs. 
Ring Coated

For a given heat exchanger or condenser, the inlet-
to-outlet pressure drop determines the maximum 
allowable ball oversize while preventing ball 
lodging in the tubes. 

Under otherwise equal conditions, ring-coated balls 
allow greater oversize than fully coated balls, 
increasing the contact pressure on the tube 
surface or fouled layer and resulting in faster 
cleaning. Because scouring balls can subsequently 
be reused as sponge balls, extended ball life is an 
added benefit. 

The relatively soft nature of the deposits also 
prevents tracking (preferred coating orientation 
during repeated passes), ensuring complete 
cleaning of the tube surface.

Sinking 
Velocity

To ensure that all the tubes are cleaned, the 

specific gravity of the watered scouring balls is 

such that they have a sinking velocity of only 1 - 3 

in/second in typical cooling waters.
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Sponge Balls - Type HT
Light Balls - Type HTL

Typical
Applications

On-line tube cleaning systems operating at 

temperatures up to 280°F (or more) for MSF plants 

and industrial units. Other types of balls are 

available for other applications.

Available 
Forms

Type HT sponge balls are available in a range of 
standard sizes from 15 to 45 mm diameter, in 1 
mm steps. Each size is available in a standard 
medium grad of hardness.

Non-standard sizes or hardness are available on 
request.

Chemical
Composition

The composition of the balls is based on a natural 

rubber mixture containing inert filler material. 

Roughly 10-20% of the mixture is vulcanizing 

agents. The exact mixture has been chosen to give 

the optimum combination of physical properties, 

ball life and cleaning effect. There is no health risk 

associated with the ball mixture.

Coloring agents added to the mixture do not 

influence ball properties in any way.

Cleaning
Effect

Generally speaking, all types of sponge ball remove 
soft deposits of the type usually found in 
desalination systems, such as mud, slime or 
magnesium oxides. To some extent, they can limit 
scale formation in harder waters by removing hard 
crystalline scales (e. g. calcium carbonate) as 
nuclei. However, they are ineffective once scales 
have become established.

The ball diameter should always exceed the 
internal diameter of the tube to be cleaned. The 
maximum permissible oversize is dictated by the 
available pressure drop across the heat exchanger 
and the need to avoid balls sticking in the tubes.

Sinking 
Velocity

To ensure that all tubes are cleaned, the watered 

balls should have a spedific gravity close to that of 

the cooling medium.

They have a sinking velocity of:

Standard ball - 3-5 in/sec.

Light ball - 1-2 in/sec.
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CB 15  ST  R  A  1
PRODUCT CODE

NOMINAL DIAMETER (mm)
CLEANING BALL TYPE

CLEANING BALL COLOR
CLEANING BALL DENSITY

DIAMETER TOLERANCE

OPERATING
CONDITION

CLEANING BALL      
MATERIAL TYPE

COLOR DENSITY
DIAMETER 

TOLERANCE

MAX 
TEMP.
175 F

COPPER & BRASS TUBES

ST:  Standard
CA:  Ring coated abrasive
FA:  Fully coated abrasive
LS:  Low Sinking Velocity

R:  Red A:  Soft 1:  +1 / -0  
mm
(standard)

Y:  Yellow B:  
Medium 
Soft

2:  + 0.5/ -0 
mm
(high)

B:  Blue C:  
Medium

3:  +1.5 / -0.5 
mm (low)

P:  Purple D:  Med. 
Hard

TITANIUM & STAINLESS 
TUBES
SC:  Scouring Ball
RG:  Ring coated granular 
plastic

G: Green E:  Hard

F:  Super 
hard

MAX 
TEMP.
280 F

HT:  High temperature 
standard
HA:  High temp. ring coated 
abrasive
HF:  High temp. fully coated 
abrasive

EXAMPLE:  CB-15-ST-RA1 = Cleaning Ball, 15mm, standard, red, soft, standard tolerance
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APPLICATION 
ANSWERS

Cleaning Ball Quantity
The required number of balls per system is 
determined by the number of tubes per 
pass and the number of tube passes in the 
exchanger. As a general guideline, the 
basic charge is typically about 30-40% of 
the total number of condenser tubes per 
pass. 

Internally Enhanced Tubes
Standard uncoated cleaning balls are 
commonly used in applications with 
internally enhanced tubes (e.g. water-
cooled chiller condensers or evaporators) 
and are appropriately sized to fit the 
internal tube enhancements (ridges). 

Selection of Ball Size
The selected cleaning ball nominal 
diameter is typically 1–3 mm larger than 
the tube inner diameter, with the degree of 
oversizing determined by the available 
pressure drop across the condenser tube.

Ball Distribution
Ball distribution within the condenser or 
heat exchanger is influenced by factors 
such as cooling-water inlet injection, 
waterbox flow conditions, and the type of 
cleaning balls used; distribution can be 
further optimized by mixing ball types with 
different sinking velocities.

Ball Texture
Ball hardness is selected to ensure reliable 
capture on screen surfaces, effective 
recirculation, and acceptable ball life; 
softer balls can be oversized for a given 
pressure drop to improve longevity, 
although soft-grade balls are most 
commonly used in HVAC applications.

Ball Life
Ball life depends primarily on cleaning 
frequency and tube surface condition and 
is typically 3,000 injection/collection 
cycles, though it may be significantly 
longer depending on local conditions. 
Scaled and corroded tube surfaces 
substantially reduce ball life; in cases of 
excessive wear, abrasive balls may be 
used to polish rough surfaces. Abrasive 
balls must be applied with caution to avoid 
increased corrosion risk, particularly in 
brackish, seawater, or other high-chloride 
cooling waters.

Storage
Cleaning balls should be stored in a cool, 
dry location away from direct sunlight and 
temperature extremes.. When properly 
stored, cleaning balls have an essentially 
indefinite shelf life.

Product FAQs & Technical 
Guidance



HELIOS CLEANING BALLS

Helios Cleaning Balls are engineered for continuous on-line tube cleaning in heat exchangers, water 
cooled chillers, steam condensers, desalination units, and similar systems to maintain optimal flow 
and heat transfer by removing deposits and preventing tube fouling build-up.

CONTACT SALES
Ph: +1 (877) 897-6564
M-F: 8AM-6PM Central

FIND US ONLINE
info@innovastechnologies.com 
www.innovastechnologies.com

ADDRESS
2140 Norcor Ave., Suite 112 
Coralville, IA 52241

PLACE YOUR ORDER
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