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TDS refers to the collect�on of �norgan�c and organ�c mater�als that are d�ssolved �n water, wh�ch can �nclude
m�nerals l�ke calc�um, magnes�um, sod�um, and s�l�ca. These sol�ds enter the bo�ler through the feedwater and
gradually concentrate �n the system as water �s converted �nto steam. W�thout proper management, h�gh TDS
levels can lead to the format�on of scale on the bo�ler’s heat exchange surfaces, wh�ch reduces heat transfer
eff�c�ency and �ncreases fuel consumpt�on.

Blowdown �s the controlled process of remov�ng a small port�on of water from the bo�ler to manage the TDS
concentrat�on. Regular blowdown ensures that the TDS level rema�ns w�th�n a safe range, m�n�m�z�ng the r�sk
of scal�ng and corros�on wh�le opt�m�z�ng bo�ler eff�c�ency.

Understanding TDS Blowdown in Steam Boilers: Importance, Best Practices, and Solutions
Introduction

What is TDS Blowdown?

Why is TDS Blowdown Important?

1. Scaling Prevention

2. Avoiding Corrosion
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When d�ssolved m�nerals �n the bo�ler water become concentrated, they can prec�p�tate out, form�ng scale
on �nternal surfaces such as tubes and heat exchangers. Th�s scale acts as an �nsulat�ng layer, reduc�ng the
eff�c�ency of heat transfer and �ncreas�ng fuel usage. Research �nd�cates that just 2 mm of scale on heat
exchange surfaces can result �n an �ncrease of 7-15% �n fuel consumpt�on. Effect�ve TDS blowdown �s
essent�al to manage th�s bu�ldup and prevent such �neff�c�enc�es.

H�gh TDS levels can lead to the accumulat�on of corros�ve compounds, part�cularly chlor�de �ons, wh�ch can
erode the bo�ler’s components. By controll�ng TDS levels through blowdown, corros�on can be m�n�m�zed,
wh�ch extends the l�fespan of the bo�ler and reduces ma�ntenance costs.

Total D�ssolved Sol�ds (TDS) blowdown plays a p�votal role �n ma�nta�n�ng the opt�mal performance of steam
bo�lers. It �s the process of controll�ng the accumulat�on of d�ssolved sol�ds �n the bo�ler water by per�od�cally
d�scharg�ng a small volume of water, wh�ch helps prevent harmful effects such as scal�ng, corros�on, and
eff�c�ency loss. Properly manag�ng TDS blowdown not only enhances the rel�ab�l�ty and l�fespan of the bo�ler
but also ensures the eff�c�ent use of water and energy.
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To effect�vely mon�tor TDS levels, a conduct�v�ty probe or sensor �s �nstalled �n the 
bo�ler. Th�s sensor cont�nuously measures the water’s conduct�v�ty, wh�ch correlates 
to the TDS concentrat�on. V�ra’s BD 5600-T Conduct�v�ty Probe �s des�gned to prov�de 
accurate, real-t�me measurements of TDS levels, ensur�ng that blowdown �s tr�ggered 
at the correct threshold.
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3. Improved Boiler Efficiency

1. TDS Monitoring

4. Reducing Resource Waste

Regular blowdown ensures the bo�ler operates at peak eff�c�ency by ma�nta�n�ng the proper heat exchange
surfaces and prevent�ng scale bu�ldup. Th�s leads to �mproved heat transfer, reduced fuel consumpt�on, and
lower operat�onal costs.

Wh�le blowdown �nvolves d�scharg�ng some water, �t must be done �n a controlled manner to prevent excess�ve
water and energy wastage. The goal �s to str�ke a balance between ma�nta�n�ng opt�mal TDS levels and
m�n�m�z�ng the amount of blowdown, help�ng to conserve both water and energy.

Blowdown �s typ�cally performed us�ng a system that mon�tors the TDS levels and adjusts the blowdown
rate accord�ngly. The general process �ncludes:

F�gure 1 : Automat�c Cont�nuous Blowdown System Appl�cat�on Example

F�gure 2 : BD 5600-T Conduct�v�ty Probe 

How is TDS Blowdown Performed?
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 When the TDS concentrat�on exceeds the set l�m�t, the control system
automat�cally opens the blowdown valve to release a controlled amount of
water from the bo�ler. V�ra’s BKV 5400 TDS Blowdown Valve �s eng�neered
for eff�c�ent and prec�se blowdown control. By regulat�ng the d�scharge of
h�gh-TDS water, th�s valve helps ma�nta�n the des�red TDS concentrat�on and
supports opt�mal bo�ler performance.

After blowdown, fresh feedwater �s �ntroduced �nto the bo�ler to replace the
lost water and ma�nta�n the system’s water level. It �s �mportant to ensure that
the feedwater �s properly treated to ma�nta�n low TDS levels and prevent
further bu�ldup of sol�ds �n the system.

Blowdown can be carr�ed out manually or automat�cally. Both approaches have the�r pros and cons, and
understand�ng the d�fferences helps operators choose the best method for the�r spec�f�c needs.

Manual blowdown requ�res the operator to open the blowdown valve per�od�cally based on v�sual �nspect�on
or per�od�c TDS test�ng. Wh�le th�s approach may be suff�c�ent for smaller systems or less demand�ng
appl�cat�ons, �t rel�es heav�ly on operator judgment and can lead to �ncons�stent blowdown pract�ces.
Manual blowdown may result �n too much water be�ng d�scharged (over-blowdown), or �n �nsuff�c�ent
blowdown, wh�ch could allow harmful sol�ds to accumulate.

The blowdown rate �s typ�cally adjustable based on the bo�ler’s load and water qual�ty. V�ra’s BK 5000-T
Temperature Compensat�on Type Conduct�v�ty Controller can be used to ensure that blowdown �s
performed w�th prec�s�on, compensat�ng for temperature var�at�ons that may otherw�se affect TDS read�ngs.
Th�s ensures that the blowdown process rema�ns cons�stent and accurate, regardless of fluctuat�ng
temperatures.

2. Blowdown Valve Control

3. Feedwater Replacement

4. Adjusting Blowdown Rate

· Manual Blowdown

Manual vs. Automatic Blowdown: A Comparison

F�gure 3 : BKV 5420 Cont�nuous
Blowdown Valve 

F�gure 4 : BK 5000-T Conduct�v�ty Controller
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Disadvantages of manual blowdown:

• Automatic Blowdown

Advantages of automatic blowdown:

Proper Sampling and Accurate Measurements

• Potent�al for human error �n determ�n�ng the appropr�ate blowdown frequency.
• R�sk of excess�ve water wastage or �nsuff�c�ent blowdown.
• Labor-�ntens�ve and may not be eff�c�ent �n larger or more complex systems.

An automated blowdown system cont�nuously mon�tors the TDS levels �n the bo�ler water and adjusts the
blowdown rate �n real t�me. By us�ng sensors l�ke the BD 5600-T and controllers such as the BK 5000-T,
automat�c systems can ensure prec�se control, m�n�m�z�ng the r�sk of over-blowdown or under-blowdown.
Automated systems prov�de more cons�stent and eff�c�ent operat�on, reduc�ng water and energy waste and
�mprov�ng the bo�ler’s overall eff�c�ency.

• More prec�se control over blowdown frequency and rate.
• Reduced operator �ntervent�on, result�ng �n lower labor costs.
•  Improved eff�c�ency and fuel sav�ngs by m�n�m�z�ng unnecessary blowdown.
• Less r�sk of damag�ng the bo�ler due to �mproper TDS management.

Accurate TDS mon�tor�ng rel�es on proper sampl�ng techn�ques. When collect�ng water samples from the
bo�ler, �t �s essent�al to ensure that the sample temperature �s w�th�n the correct range for accurate
measurements. For th�s purpose, the V�ra NK 20 Sample Cooler �s an excellent tool. It cools the h�gh-
temperature water sample to a safe and cons�stent level, ensur�ng that the conduct�v�ty read�ngs are not
affected by temperature var�at�ons, thus prov�d�ng more rel�able results.

The NK 20 Sample Cooler should be placed close to the sample extract�on po�nt to ma�nta�n sample
�ntegr�ty. Th�s ensures that the samples accurately represent the water cond�t�ons �ns�de the bo�ler, allow�ng
for prec�se control and cal�brat�on over the blowdown process.



1 4  J A N U A R Y  2 0 2 5

5

It �s essent�al to consult w�th the bo�ler manufacturer when sett�ng the TDS threshold for blowdown. Each
bo�ler system may have d�fferent requ�rements and tolerances based on des�gn, mater�al, pressure, and
other factors. The manufacturer can prov�de spec�f�c recommendat�ons for the TDS levels to be ma�nta�ned
to ensure opt�mal performance and avo�d damage to the system. Follow�ng these gu�del�nes ensures that the
blowdown process �s ta�lored to the part�cular needs of the bo�ler, opt�m�z�ng �ts eff�c�ency and extend�ng �ts
operat�onal l�fe.

TDS blowdown �s a v�tal process �n ma�nta�n�ng the eff�c�ency, safety, and longev�ty of steam bo�lers. By
effect�vely manag�ng TDS levels through automated blowdown systems and us�ng h�gh-qual�ty mon�tor�ng
equ�pment l�ke V�ra’s BD 5600-T Conduct�v�ty Probe, BKV 5400 Blowdown Valve, BK 5000-T Controller,
and NK 20 Sample Cooler, operators can reduce scal�ng, corros�on, and fuel consumpt�on. Automated
blowdown systems, �n part�cular, offer s�gn�f�cant advantages over manual methods by ensur�ng more
prec�se control and better resource management. Always consult w�th the bo�ler manufacturer to determ�ne
the �deal TDS set po�nt, ensur�ng that the blowdown process �s opt�m�zed for the spec�f�c bo�ler system �n use.

Consulting the Boiler Manufacturer

Conclusion

F�gure 5 : Sample Cooler Appl�cat�on Example 


