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TopicsTopics

• Introduction

• Economizer Types/Configurations

• Feedwater Economizers - Water Issues

• Condensing Economizers - Water Flows

• Condensing Economizers - Water Issues

• Function & Waterside Reactions

• Usage Considerations 

• Equipment & Chemical Requirements
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Complete Water Management ServicesComplete Water Management Services

Project ManagementProject Management

Equipment Design & ServiceEquipment Design & Service

Chemical Water TreatmentChemical Water Treatment

Economizer Types/ConfigurationsEconomizer Types/Configurations

1.  Feedwater Economizers

2.  Condensing Economizers - Open, Direct Contact

3.  Condensing Economizers - Closed, Direct Contact

4.  Condensing Economizers - Non Contact
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Feedwater EconomizersFeedwater Economizers

Feedwater from Deaerator

Feedwater to Boiler

Hot Flue Gas

Boiler Stack

Hot Gases

Feedwater EconomizersFeedwater Economizers

•No Condensate Formation, flue gas temperature 
maintained above dewpoint

•Feedwater is being heated, will already be treated for 
boiler vessel

•Construction is generally mild steel

•Subject to Oxygen Pitting, General Corrosion due to 
low pH, deposit/scale formation

•Will generally experience problems due to water 
chemistry before the boiler vessel
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Condensing EconomizersCondensing Economizers
Open, Direct Contact

Cool Water

Warm Water with Condensate

Hot Flue Gas

Cool Gases

Condensing EconomizersCondensing Economizers
Closed, Direct Contact

Cool Loop Water

Warm Loop Water

Hot Flue Gas

Cool Gases

Heat Exchanger

Cool Process Water

Warm Process Water
Drain/Overflow
of Condensate
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Condensing EconomizersCondensing Economizers
Non Contact

Cool Process Water

Warm Process Water

Hot Flue Gas

Cool Gases

Drain/Overflow
of Condensate

Screen shot

Condensing Economizers Condensing Economizers 
Water IssuesWater Issues

Unlike Unlike FeedwaterFeedwater Economizers, Condensing Economizers, Condensing 
Economizers can have 1 or 2 Economizers can have 1 or 2 ““Water Side SurfacesWater Side Surfaces””

-- Condensate from flue gasCondensate from flue gas
-- Water stream absorbing heat from the flueWater stream absorbing heat from the flue

Condensate from the flue is predominantly a Condensate from the flue is predominantly a 
product of combustion:product of combustion:

~300mL / 1000 m3 Natural Gas~300mL / 1000 m3 Natural Gas

Depending on the type of condensing economizer, Depending on the type of condensing economizer, 
this condensate can be classified as:this condensate can be classified as:

-- Dilute CondensateDilute Condensate
-- Concentrated CondensateConcentrated Condensate

CH4 + 2O2 + 7.52N2 CH4 + 2O2 + 7.52N2 →→ CO2 + 2H2O + 7.52N2 + heatCO2 + 2H2O + 7.52N2 + heat
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Screen shot

Condensing Economizers Condensing Economizers 
Water IssuesWater Issues

Non Contacting & ClosedNon Contacting & Closed--Direct Economizers:Direct Economizers:
Produce Concentrated CondensateProduce Concentrated Condensate
--Flue gases dissolve into the condensate, creating acids:Flue gases dissolve into the condensate, creating acids:

--Nitrogen Oxides (Nitrogen Oxides (NOxNOx) ) Forms Nitric and Nitrous AcidForms Nitric and Nitrous Acid
--Carbon Dioxide (COCarbon Dioxide (CO22) ) Forms Forms CabonicCabonic AcidAcid
--Sulphur (oil fuels) Sulphur (oil fuels) Forms Sulphuric and Sulphurous AcidForms Sulphuric and Sulphurous Acid
--Chloride (Chloride (ClCl--) & ) & FlourideFlouride (F(F--) ) –– Form Acids and accelerate Form Acids and accelerate 
corrosioncorrosion

Open Direct Contacting Economizers:Open Direct Contacting Economizers:
Produce Dilute CondensateProduce Dilute Condensate
-- Flue gases dissolve into the condensate, however this volume of Flue gases dissolve into the condensate, however this volume of 
water is diluted into the heat sink volume, minimizing the water is diluted into the heat sink volume, minimizing the 
corrosive forcescorrosive forces

Condensing EconomizersCondensing Economizers
Waterside ReactionsWaterside Reactions

Concentrated Condensate
- Water treatment cannot be realistically applied 

inside the economizer, therefore materials selection 
(Metallurgy) is very important for economizer success

- Non-contacting economizer condensate can be 
neutralized with alkaline chemicals, or boiler blowdown, prior 
to being discharged to drain

- Closed, Direct contact economizer condensate and 
process water requires ongoing pH neutralization and 
controlled volume bleed, to prevent corrosion of downstream 
equipment
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Condensing EconomizersCondensing Economizers
Waterside ReactionsWaterside Reactions

Dilute Condensate
- Water quality inside economizer is closer to that of 

the heat absorbing stream, Ie. Makeup water.  Typically oxygen 
corrosion potential dictates metallurgy selection.  Proper 
softening/dealkalization is required to prevent mineral fouling 
inside economizer

- pH neutralization may still be required after the 
economizer with an automatic control system, to prevent 
damage to downstream equipment, Ie. Deaerator

- When natural gas is used as the fuel, contaminants 
from combustion are minimal

All Condensing Economizer Types:
- Vulnerable to mineral scale, requires upstream softening 
(minimum)

Closed Direct Contact:
- Build of up acidic contaminants, requires downstream 
pH neutralization
-May also require microbiocide treatment
-Usually requires a controller

Mild steel rarely used for economizer which eliminates the 
necessity for oxygen removal upstream.  However, 
standard boiler water treatment is applicable downstream.

Condensing economizer may provide ideal feedwater
temperature optimum Reverse Osmosis (RO) operation.

PrePre--treatment and treatment and 
Chemical TreatmentChemical Treatment
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Water Treatment SystemWater Treatment System
Diagram Diagram –– Open Direct & Non ContactOpen Direct & Non Contact

Condensing
Economizer

Makeup Meter
Feedwater

Tank

Water Treatment SystemWater Treatment System
Diagram Diagram –– Closed DirectClosed Direct
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