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Energy and Water Conservation Case Study
Third Party Energy Savings Validation for Utility (55 & 70 NYA)

Measurement and Verification of Energy and Water Savings

ElectroCell System

Introduction

This presentation describes the methods for defining and verifying annual electrical 

and water savings resulting from the installation of two ElectroCell systems. The 

systems examined in this presentation were applied to open loop condenser water 

systems. The savings were realized in reductions in cooling plant energy and 

tower make-up water. 

The savings definition and verification methods are consistent with the guidelines 

and methods established by the International Performance Measurement and 

Verification Protocol (IPMVP) committee. The consolidation of the energy use data 

was consistent with the Air Conditioning Heating and Refrigeration Institute (AHRI) 

Integrated Part Load (IPLV) methods for categorizing chiller kW/ton data.

There are two ElectroCell system installations in this presentation which are 

located in Massachusetts. First installation at building 55 NYA examined is an 

EC4000 installed on a 3000-ton capacity chilled water plant. The second 

installation examined at building 70 NYA, an EC6000 installed on a 4000-ton 

capacity chilled water plant.

ElectroCell EC4000 installation

ElectroCell EC4000 installation
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Energy and Water Conservation Case Study
Overview of Technology (Facility Operations for 55 & 70 New York Avenue Framingham)

Energy Savings

Because the condenser water is now clean, internal chiller tubes are clean 

maximizing heat transfer. This process results in a much higher coefficient of 

performance (COP) for the chiller, the result is energy savings. 

Water & Chemical Savings

In traditional condenser water systems, large amounts of chemicals are used to 

suspend solids in chemically treated condenser water and then removed by using 

large amounts of city water to remove particulates. Chemicals are still needed for 

conductivity and biocidal control; however, significant water and reduction occurs.

Carbon Emissions Savings

Higher chiller efficiency (COP) and reduced pumping power results in less 

kilowatts consumed. Less kilowatts = Less carbon!

What is an ElectroCell?

ElectroCell is an electrostatic precipitator that removes contaminants from open condenser cooling tower water systems 

down to 1 micron. This low maintenance piece of equipment cleans the water through electrolysis versus using traditional 

sand filtration. The unit purifies the water so there is no longer build up of debris on the inside of the chiller tubes. By 

introducing an electromagnetic field, the surface tension of the water changes resulting in better heat transfer. 

Installed EC-4000 ElectroCell skid 



How dose it work: 

The ElectroCell high‐voltage patented DC electrode technology acts as a capacitor within a grounded metal vessel. The 

energy is dissipated in the form of a static field through a dielectric insulator. This static field acts as a mechanical dissolved 

solid separator, which in turn relaxes the water and reduces surface tension throughout the entire system. Heat transfer 

resistance factors in a typical system are as follows:

1. Biofilm (R1)

2. Mineral surface deposit (scale)  (R2)

3. Suspended Solids (R3)

4. Boundary layer (R4)

The fourth resistance factor is seldom mentioned because it is constant under standard conditions. ElectroCell’s technology 

significantly reduces the BL and surface tension of the condenser water (which is closely related to viscosity). Accordingly,

we transition to turbulent flow at a reduced velocity as predicted by the Reynold’s (Re) number formula. 

Re =  rvD / µ  = fluid density x fluid velocity x pipe internal diameter / fluid dynamic viscosity 

Taken together, reduction in the four heat transfer resistance factors have its greatest affect in the tube bundle within the 

condenser heat exchanger. Significant reduction from the 4 heat transfer resistance factors increases overall heat transfer 

capability (heat flux) reducing system power per delivered ton as described below. 

Decreased delta T across the temperature bundle (on the water side and refrigerant side) 

Q = U * A * (T2‐T1) U = 1/RT where RT = R copper tube + R1 + R2 + R3 + R4, where R copper tube is constant. As R1, R2, 

R3 and R4 decrease, U increases as Q is essentially the constant that follows so T2 which must decrease. The delta T must 

also decrease resulting in temperature decrease across the water and refrigerant side of the condenser heat exchanger.
4

Surface tension before and after ElectroCell electrolysis

Energy and Water Conservation Case Study
ElectroCell Technology Review
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Energy and Water Conservation Case Study
IPMVP Savings Measurement & Validation for Chiller Plants 55 & 70
International Performance Measurement and Verification Protocol (IPMVP)

55 NYA York Chiller operational 

displays
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Energy and Water Conservation Case Study
Enthalpy Savings Method for Chiller Plants 55 & 70

Historical metered water consumption graph for 55 NYA Historical metered water consumption graph for 70 NYA

Validated ElectroCell Savings to Water
31-Aug-24

Site
Annual Water 

Consumption before 
ElectroCell (gallons)

Annual Water 
Consumption after 
ElectroCell (gallons)

Annual Water 
Reduction (%)

Annual Water 
Savings after 

ElectroCell (gallons)

Annual Water Cost 
Savings ($)

Energy Savings by 
IVMP Method 

(KWh)

Energy Savings by 
gallons of water 

(KWh)

Energy cost 
Savings ($)

Total Annual 
Savings ($)

55 NYA (3000 Tons) in service 
2019

11,970,244 10,385,232 13.2% 1,585,012 $30,749 568,841 735,831 $130,833 $161,583

70  NYA (4000 Tons) in service 
2021

11,853,556 10,412,160 12.2% 1,441,396 $27,963 1,108,828 1,105,180 $255,030 $282,994

Total 23,823,800 20,797,392 12.7% 3,026,408 $58,712 1,677,669 1,841,011 $385,864 $444,576

-9.7%
Deviation between IVMP Protocol and Enthalpy Calculation 
Methodology

Assumptions

1) .0194 cents / gallon of water.

2) .23 cents/KWh blended rate.

Chiller COP set at 3.5 as 
measured at both plants.

Compressor kWh per year savings = { Gallons Saved * 8.34 lbs/gal * 1070 BTU/lb * 1/3412 BTU/kWh * 1 /A } / B
Where A is the COP of the compressor, and excludes condenser, and chilled water pumps as well as cooling tower fan energy. Ranges 3 to 6.
Where B is the fraction of total annual cooling tower heat rejection due to evaporation. Typically, B is between 0.75 and 0.95
1070 BTU/lb is heat of vaporization for 90-degrees F ambient outdoor dry bulb air temperature. 
3412 BTU to kWh is the standard conversion factor. 
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Validated Savings from (2) Electrocell Installations       Total          .

• Measured Electrocell Annual MwH Savings (IMVP) 1,667 MWh

• Site Energy Reduction Electricity 2.6%

• Annual Metric Tons Carbon Avoided 372 MTCO2

• 15 Year Equipment Net Present Value (at 4.5%) $ 2.6m

• Water Savings $ 58k

• Opex/Capex Investment for Sanofi (2 installations)     $ 439k

• Total Savings (Water, Energy) $ 444k

• 15 Year Internal Rate of Return 103%

• Simple Payback on Investment 1.01 years

• Gallons of water saved Annually 3.0m (12.7% avg reduction)

Energy and Water Conservation Case Study
IPMVP Savings Measurement & Validation for Chiller Plants 55 & 70

IPMVP Chiller Energy Reduction Results

Customized installation

Note: 

The first Law of Thermodynamics state that heat is a form of energy, and thermodynamic processes are therefore subject 
to the principle of conservation of energy. This means that energy cannot be created or destroyed. It can, however, be 
transferred from one location to another and converted to and from other forms of energy.

The second law of Thermodynamics states that when energy changes from one form to another form, or matter moves 
freely, entropy (disorder) in a closed system increases. Differences in temperature, pressure, and density tend to even 
out after a while. Due to the force of gravity, density and pressure do not even out vertically. Density and pressure on the 
bottom will be more than at the top.
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Energy and Water Conservation Case Study
Investment Performance Summary

Corrosion removed on inside of piping reducing 

friction.

Installation on a 3,000 ton capacity central chilled 

water plant.

Rust removed from circulating water in 

condenser water system by magnet.
Dissolved solids removed from cleaning of static 

mixers.
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Energy and Water Conservation Case Study

Installation Drawings
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Energy and Water Conservation Case Study
Suspended Water Particle Reductions (55 NYA)

Debris removed from 

condenser water after 1 week 

of operation

Condenser water before start-up

Particles > 25 micron,
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Energy and Water Conservation Case Study
Suspended Water Particle Reduction (70 NYA)
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Energy and Water Conservation Case Study
Third Party Water Quality Testing
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Energy and Water Conservation Case Study
Water Treatment Post Installation

Conductivity is an indirect measurement of cycles of concentration or how long you are holding the CW in the system. The 
idea is to hold the water as long a possible to prevent using too much water while protecting against scale, corrosion, & 
microbial growth. As you can see, we have set upper and lower control limits for each cooling tower system based on key 
chemistry parameters in your water and you are now running well within that control band pretty much all the time.
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pH is a measurement to help us understand if your water is showing corrosive tendencies. We try to manage pH in a relatively 
neutral to high – neutral band of 8.0 – 9.0. This helps to minimize corrosion of mild steel as well as not put undue stress on the 
system to drive scaling or deposition. As you can see, your system is now running well within the recommended pH control band. 

Energy and Water Conservation Case Study
Water Treatment Post Installation
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ORP if a measurement to allow us to see that we are providing an oxidizing environment to your cooling systems to reduce 
microbial activity. We specifically feed an oxidizing biocide on a timed basis to increase this ORP spike. We don’t want a sustained 
ORP as this can lead to increased corrosion in the system, but a spike will allow us to manage the bacteria while not driving 
increased corrosion. As you can see, you are getting consistent feed and control of Oxidizing Biocide to help control microbes in 
your cooling water

Energy and Water Conservation Case Study
Water Treatment Post Installation
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Energy and Water Conservation Case Study
Water Treatment Post Installation
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Energy and Water Conservation Case Study
Water Treatment Post Installation
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Energy and Water Conservation Case Study
Water Treatment Post Installation
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Conclusion and Next Case Studies (Open and closed loop systems)

Energy and Water Conservation Case Study

Cleaning of ElectroCell skid Installation of EC-4000 skid

Installation EC-4000 skid Installation of EC-6000
Wet tap filings caught 

on ElectroCell magnet 

Existing conditions 

to be cleaned up by 

ElectroCell

Voltage testing of 

skid
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