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Project Description

ÁPurpose: Demonstrate increased 
condenser efficiency and reduced 
continuous feed water treatment for 
coal-fired power plants

ÁApproach: Application of 
Interphase Materialôs heat transfer 
enhancement technology (HTE)

ÁFossil Energy Objective 2.2: 
Advance technologies to improve 
the efficiency, reliability, emissions, 
and performance of existing fossil-
based power generation
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Project Description
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ÁDriving question: Can Interphase 
technology increase heat transfer 
and reduce fouling on large-scale 
heat exchangers?

Á2018 Status: Bench-top validation 
in laboratory setting

Á2020 Status: Demonstrated 
success across HVAC chillers, 
industrial heat exchangers, engine 
cooling, and a power plant 
condenser

Chillers PF HX Condenser

HTE System THERMOPHASE

2018 2020



Technology Benchmarking
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Current state of the art:

ÁCondenser performance based on heat 

transfer from steam to cooling water

ÁA condenser that can maintain a better 

vacuum results in higher cycle efficiency 

and higher potential power output

ÁCondenser heat transfer often greatly 

hampered by fouling of heat transfer 

tubes

ñThe condenser can make or break 

your efficiency and power goalsò

Mechanical Cleaning of Condenser

Chemical Treatment of Cooling Water



Project Update ïInput & Challenges

PLANT INPUT

ÁExperimental Design : from 
benchtop to field, incorporated 
feedback to make work relevant

ÁApplication Method : balanced 
practicality, cost, and risk

ÁData Analysis : both approach 
and success metrics for the 
condenser and skid

ÁRisk : mitigation and assessment 
throughout

CHALLENGES

ÁCOVID-19 Pandemic : project 
progress delayed by site access 
limitations

ÁScale-Up: Power plant system 
over 100 times larger than any 
system previously treated; 
technical scale-up and 
application logistics posed 
significant challenges
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Current Status
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Objectives:

1) Improve heat transfer properties and therefore efficiency of the condenser.

2) Reduce the use of continuous feed water treatment technologies.

3) Decrease fouling on critical cooling systems, such as cooling towers and the 

condenser.

Key Results Completion

Demonstrate increase in heat transfer coefficient in

laboratory testing
Successful in 2018

Decrease in dry weight of cooling tower fouling in field rig testing Successful in both 2018 and 2019

Evaluate economic and environmental impact of condenser 

application, including backpressure and heat rate
(Ongoing) Began September 2020



Project Update ïCooling Towers
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18%

Cooling Tower Field Rig DryÁSmall-scale cooling towers installed at water 

treatment station, circulating raw untreated water over 

the fouling season

ÁTowers treated with Interphase technology showed 

increased fouling resistance, accumulating 18% less 

dry weight fouling over the 2019 season

ÁAt scale, this could translate to over 360 pounds less 

fouling annually on a typical power plant cooling tower

ÁOpportunity for further research and investigation



Project Update - Treatment
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Fall 2020: Condenser and cooling 

tower application is occurring in 

the Treated cooling loop, 

discharging primarily through 

Scrubber blowdown

Blowdown

CONDENSER

COOLING 

TOWERS



Project Update - Treatment
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ÁChemical tote connected to service 

line prior to condenser water box

ÁMaterial injected via peristaltic 

pump at 86 GPD

ÁTwo treatments conducted over 

one week each

Visual diagram of injection method at condenser inlet 

port. Material circulated though cooling water loop. 

2 Sep.

First 275-gallon tote 
delivered and 

started at ~86 GPD

5 Sep.

First tote drained

8 Sep.

275-gallon tote 
delivered and 

started at ~86 GPD

11 Sep.

Second tote drained



Project Update - Treatment
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Unfiltered : Condenser pressure since 
8/1, Interphase treatment on 9/2 and 9/8

Data filtered : Condenser pressure when plant 
is operating at full load condition (>750 MW)

Filtering for plant load reduces noise in backpressure from +/ - 0.7 inhga to +/ - 0.2 inhga !



Project Update - Treatment
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Change in Condenser Backpressure

Pre-Treatment Post-Treatment

3.57% 

Reduction

1.72% 

Reduction

ÁTo eliminate confounding variables, data filtered by 
power output, CW flow, and CW inlet temperature. 

ÁResults are preliminary and more time is needed 
to validate the trend, however initial dosing has 
improved condenser backpressure in the current 
data set


