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• Chillers represent >15% of building’s 
energy use during warm months

• Vast majority of chillers are not 
operated at optimal efficiency

• >$1.5 Billion wasted every year in 
USA due to chiller inefficiency

Defining the Problem



• Chiller energy efficiency improves 5-15%

• Reduce or eliminate manual tube 
brushing & chemical cleaning

• Improves chiller plant safety

• Reduce GHG emissions and 
environmental impact

ATCS Technology: Multiple Dimensions of Value



University of Virginia’s Path To ATCS

February 2012

•Approached with an 
innovative solution we didn’t 
quite believe

May 2012

•Entered in to a test run with 
single unit and creative 
procurement strategy

•6000 ton plant with initial 
test run on a 2000 ton 
machine

November 2012

•Completed trial

•Quantitative and qualitative 
analyses were compelling

December 2013

•Operational as standard 
equipment at new 6000 ton 
East chiller plant

February 2015

•Expanded original system to 
include all three chillers for a 
total of 6000 tons at the 
South plant

May 2016

•Operational as standard 
equipment at new 2400 ton 
Newcomb chiller plant

January 2017

•Project to install in existing 
6900 ton Aquatics and 
Fitness chiller plant 
underway with equipment 
on site

Future

•Installed at all plants where 
we have appropriate 
justification



Chiller Energy Consumption: ATCS vs. Annual Tube Cleaning



How Auto Tube Cleaning Systems (ATCS) Work



How Auto Tube Cleaning Systems (ATCS) Work
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If Our True Goal is to Optimize Chiller Efficiency…

Chemical Treatment Alone 

Is NOT

“Best In Class” Efficiency

Water Treatment + 

Continuous Tube Cleaning 

= True Optimized Efficiency



What Does 3% Efficiency Gain On Campus Chillers Mean to a University?

Environmental Value (B)Cost Savings Value (A)

ANNUAL SAVINGS

• Electricity Savings:  $212,000

• Tube Cleaning: $40,000

• TOTAL SAVINGS: $252,000

B

A

ANNUAL SAVINGS

• Save 2,600,000 kW-hrs

• CO2 Reduction: 2800 tons

• Equiv. Cars Off Road:  500

• Equiv. Waste Recycled: 950 tons

ADDITIONAL VALUE 

• Water conservation?

• Chemical use reduction

ATCS Value DNA

LIFETIME SAVINGS

• Electricity Savings:  $ 3,100,000

• Tube Cleaning: $600,000

• TOTAL SAVINGS: $3,700,000

ADDITIONAL VALUE

• Extend chiller life 5+ years

• Improve employee health & 
safety

• Reduced out of service time

LIFETIME SAVINGS

• 39,000,000 kW-hrs

• CO2 Reduction: 42,000 tons

• Equiv. Cars Off Road:  7,500

• Equiv. Waste Recycled: 14,000 tons



VA Hospital Case Study: Improved Chiller Energy Efficiency by 8%

Before ATCS

After ATCS

8% Avg. Efficiency Gain



VA Hospital Case Study: Increased Chiller Capacity by 30-100 Tons



VA Hospital Case Study: Project Savings Results

ANNUAL PERFORMANCE 

RESULTS

Avg. Efficiency 

(Kw/Ton)

Energy Consumption 

(kW-hrs)

Energy 

Costs ($)

Without Tube Cleaning 

System

0.33 1,768,300 $141,465

With Tube Cleaning 

System

0.30 1,627,000 $130,160

Annual Savings (% 

Savings)

0.03 (10%) 141,300 (8%) $11,304 (8%)

15-YR PERFORMANCE 

RESULTS

Energy 

Consumption 

(kW-hrs)

GHG Emissions 

(tons)

Energy 

Costs ($)

Without Tube Cleaning 

System

26,524,500 20,160 $2,122,000

With Tube Cleaning 

System

24,405,000 18,550 $1,952,000

Savings 2,119,500 1,610 $170,000

1200 Ton Centrifugal Chiller



“…We have not cleaned the chiller tubes in four years since the tube 

cleaning system was installed. With ATCS approach temps run 

between .5 and 2 degrees throughout the year…Before ATCS with 

constant cleaning we had double digit approach temps. Chillers 

needed several acid cleanings as well as brushed.” 
--Pat Lamb, Central Utility Plant Director

Case Study: Oregon Hospital

Annual Savings Total Project Savings To Date

Electricity Cost 
Savings

$62,000/yr Electricity Cost 
Savings

$210,000

Energy Conserved 765,000 kW-hrs/yr Energy Conserved 2.6 Million kW-hrs

GHG Emission 
Reduction

582 tons/yr GHG Emission 
Reduction

2,000 tons

Equivalent Cars 
Removed

103/yr Equivalent Cars 
Removed

350

Equivalent Trees 
Planted

13,000/yr Equivalent Trees 
Planted

46,000
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• Supplements water treatment 

• Applies to chiller condenser or evaporator

• Upper temperature limit of 280 F

• Effective coarse straining of inlet cooling 
water is critical

Key ATCS Technology Application Concepts



Questions?

Justin Callihan, UVA

jhc4h@virginia.edu

Michael Crocker, Innovas Technologies

mcrocker@innovastechnologies.com


