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Preface

We would like to share an executive summary for Verizon
Data Center project in Montauk, Long Island NY.

By this document, we will present the data and the
related findings of Hydromx®’s perfomance compared to

glycol.

We would also like to share a brief information regarding
Hydromx®, its technology, the reports, certificates and
the recent important developments.

For more details, please visit our website,

www.hydromx.com or click here for our downloadable
brochure.

Kind regards,
Hydromx® Team


http://www.hydromx.com/
https://1drv.ms/b/s!Ag03UCqsEesshB0uH_BnZP9aFqTC?e=gqzMrL
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What is a Nanofluid?

A nanofluid is a fluid containing nanometer-sized particles, called nanoparticles.
Such fluids are engineered colloidal suspensions of nanoparticles in a base fluid.
The nanoparticles used in nanofluids are typically made of metals, oxides,
carbides, or carbon nanotubes. Common base fluids include water, ethylene &

propylene glycol, and oil



Hydromx®

Hydromx® is the first commercially viable and academically recognized,
complete, non-toxic Efficient Heat Transfer Nanofluid in the World for hydronic
closed-loop cooling and heating systems. Hydromx® is a Trade Secret Protected
& Certified innovative nano-technology product that enables 20-35% energy
savings of the associated HVAC bills with a guaranteed maximum of 3-year RO|

and is also backed by a full product liability insurance.

Hydromx® is one of the top measures for buildings to improve energy efficiency,
offer opportunities to create local jobs, save on energy bills, and cost-effectively

reduce greenhouse gas emissions and other harmful pollutants.

How Hydromx® works?

Hydromx® leverages the nanoparticles to increase the speed and the
effectiveness of the overall heat transfer process. As a result, the required target
temperature is satisfied (necessary BTU delivered) in a shorter amount of time,
thereby the system consumes significantly less energy versus the conventional

Newtonian heat transfer mediums including water.


http://www.hydromx.com/

Hydromx® Reports and Certificates

Hydromx® has been tested throughout the world and awarded by many industry
standard-setting certifications such as NSF International, ASTM, BuildCert, and
NACE hence proving its compatibility with the latest building and environmental

standards.

Toxicology
Nanotechnology is a known science and nanofluids have the capability and potential to

revolutionize industries such as HVAC, automobiles, warm sea ships, plastic injection
molding etc... The United States has a patent on nanofluids. In the Patent, it reads "Various
nanofluids that may find widespread acceptance for industrial use should preferably be, as a
minimum, stable Suspensions with little or no particle settling, available in large quantities
at affordable cost, environmentally neutral, and non-toxic." Furthermore, there are
thousands of research papers scientifically proving the fact that nanofluids do dramatically
enhance the thermal transfer process.

Picture 1 (Please see the Exhibit)


https://www.dropbox.com/sh/du3edq6jausj6p7/AADAhqr6kluZk4VtI8HhYK_Ea?dl=0
https://patentimages.storage.googleapis.com/9c/e9/06/cca29a80e5f7df/US9340720.pdf

EPD / LCA

US Green Building Council (USGBC) Recognized

Hydromx®’s Comparative LCA and EPD are verified and certified by a panel put

together by NSF, which is headed by Thomas P. Gloria, Ph.D., Director of Harvard
University’s Sustainability Department. NSF International certified and verified
EPDs are type lll environmental product declarations and will help new building
or retrofit projects qualify for points through the Leadership in Energy and
Environmental Design (LEED) US Green Building Rating System (LEED V4).

A Climate Declaration describes the emissions of greenhouse gases, expressed
as carbon dioxide (CO2) equivalents for a product's life cycle. This indicator is
often referred to as "carbon footprint", which makes Hydromx® end-users
automatically qualify to reduce their CO2 emissions hence meeting the new

stringent government requirements.


https://1drv.ms/b/s!Ag03UCqsEessglmSklPgHwe8ATFx?e=e2ig9H
https://1drv.ms/b/s!Ag03UCqsEessglpCLWczizpKdC9L?e=QROiVa
https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-construction-retail-new-construction-healthca-22
https://www.nsf.org/newsroom_pdf/su_LEED_V4_Credits.pdf

Corrosion Reports

Total System Protection
* CORROSION PROTECTION

Corrosion is a common problem that may cause your system to destroy zone
valves, tanks, ball and check valves, etc.

e SCALING PROTECTION

Hydromx provides complete protection against scaling without decreasing the
efficiency of your system.

* FREEZING & BURST PROTECTION
Glycol is the most common anti-freezing agent used in the industry.
* BACTERIA PROTECTION

Hydromx protects your system from the occurrence of pseudomonas and
legionella bacteria.

NSF Corrosion Report

NSF / Buildcert Corrosion Certificate

Nace-RP0775 (Corrosion Station Performance)

Corrosion Report — Holland



https://www.dropbox.com/s/4ja3rvcxhiwvk21/BuildCert%20Approval%20Certificate_Jan2019.pdf?dl=0
https://www.dropbox.com/s/qawm9wokrrxibue/NSF2102%20Hydromx%20Inc.pdf?dl=0
https://1drv.ms/b/s!Ag03UCqsEessg27QHx6Y36hPlzV2?e=rddJdQ
https://1drv.ms/b/s!Ag03UCqsEessg28J8SuBIBj509hh?e=2iX39J

Product Liability Insurance

Closed-loop systems are covered by a full product liability insurance against all
damages that may arise from Hydromx. Hydromx has been renewing this

insurance policy every year since 2013. No claims have been made so far.

Click here to download the Insurance Policy


https://1drv.ms/b/s!Ag03UCqsEesshEbTFK63L2OBmg56?e=3aTcP4

Recent Developments

eHydromx® had been installed in 20 different loops at The

Empire State Building. Syska Hennessy specified Hydromx®
for |tc?e Observatory renovation project at the Empire State
Building.

*The Empire State Realty Trust has approved Hydromx® to

be installed in the entire Chilled Water Loop of another

izc(c))znic building at 1350 Broadway. Completed in December
1.

eSkanska in the UK completed a case study in a heat
recovery loop at London Royal Hospital in March 2021.
Skanska has chosen Hydromx® to be installed 13 more
major run-around loops in one of the largest London NHS
Hospitals in the Fall of 2022 as the second step forward for
a major launch throughout Skanska facilities.

eXcel Energy, a grid company in Minnesota, issued our first
rebate for their end-users that installed Hydromx® in their
run-around loops; the rebate is 25% cash of the cost of the
installation.

e CTC Case Study - Brainerd Public Utilities issued our
second Rebate

*The manufacturing facility is completed at Queens Village
in NY, making Hydromx® "Made in USA".



Hydromx comply with the NYC DOB

In 2020, the NYC Department of Buildings launched the Carbon Neutrality

Innovation Challenge competition. The competition sought ideas for increasing
energy efficiency and cutting emissions among NYC’s buildings. Hydromx® won
this competition for nanofluids. Following that NYC DOB announced a bulletin.

This Bulletin describes how heat transfer nanofluids, that comply with the
description and acceptance criteria of this Bulletin, can be utilized in building
mechanical systems in compliance with the NYC Construction Codes.

The Technical Bulletin dated October 1, 2021, NYC Department of Buildings
(DOB) defined heat transfer nanofluids under the code MC 1207. In addition,
regarding the toxicity limits, NYC DOB dictates that the nanofluids must acquire
HT1 and HT2 NSF certification. NSF International's HT1 and HT2 categories are
specifically designed by Food & Drug Administration and structured under FDA
CFR 21.

Hydromx fulfils acceptance criteria, installation, and maintenance requirements
for heat transfer nanofluids used in hydronic closed-loop HVAC systems by MC
1207.

Bulletins


https://1drv.ms/u/s!Ag03UCqsEesshEXlEC07WGlnDpsd?e=8zizdT

Proud Recognition from UK
GREEN BUILDING COUNCIL

The UK Green Building Council is on a mission to “radically improve the
sustainability of the built environment” across the United Kingdom. As a part of
this mission, they call on members to submit sustainability challenges and invite
the entire building industry to source solutions.

In January and February of 2022, they posed a challenge called “Retrofitting
Resilience” with the question, “How can existing buildings be made more
resilient to climate change, with as little disruption to their occupants as
possible, by 2030?”

The UKGBC acknowledges that retrofitting existing buildings will play a huge role
in limiting carbon emissions. They also stress the need to make buildings ready
to handle the effects of climate change that will inevitably occur, regardless of
what actions society takes in the near term.

Buildings in the future will have to deal with heat stress and more significant
temperature variability, along with the increased cost and scarcity of heating
fuel, making energy-saving solutions of paramount importance. Among the
proposed solutions, the UKGBC judging panel highlighted a handful of
technologies that best respond to this challenge, and Hydromx was among
them.

The UKGBC noted the product’s effectiveness “in a wide range of applications
globally, including hospital space heating, commercial space heating and
cooling, hospital cooling, heat recovery and space heating in social housing.
Hydromx is a retrofit solution for existing systems with no modifications
required.”

https://www.ukgbc.org/solutions/hydromx/



https://www.ukgbc.org/challenges/retrofitting-resilience-2/
https://www.ukgbc.org/solutions/hydromx/
https://www.ukgbc.org/solutions/hydromx/

NYC Accelerator Accepted Hydromx as a
Service Provider to Fight CO? Emission
in New York City

In 2012, New York City launched the NYC Accelerator program. The mayor’s
office of climate and sustainability is working with building owners across its five
boroughs to lower carbon emissions. Their goal is to make New York City carbon-
neutral by 2050, and buildings account for 68% of the city’s carbon emissions.

The experts at NYC Accelerator have outlined several strategies to retrofit older
buildings (and equip new construction) with green technologies. They offer
building owners a free energy summary report to identify opportunities for
energy conservation.

Hydromx, the revolutionary heat-transfer nanofluid, has been shown to increase
the efficiency of closed-loop heating and cooling systems by up to 40%. It has a
proven track record of decreasing energy consumption and greenhouse gas
emissions for many kinds of buildings, from offices and schools to healthcare
facilities and data centers. Hydromx guarantees a maximum return on
investment of three years — and several case studies point to even faster
recuperation of costs.

Hydromx has aligned its goals as a company with those set forth by COP26, the
recent UN Climate Change Conference, and offers clients the least-intrusive way
to upgrade existing heating and cooling systems to meet those goals.

https://www.hydromx.com/nyc-accelerator-award-hydromx/



Global Projects
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System

Verizon Data Center Montauk, Long Island, NY

Two identical Vertiv DS series, CRAC units with model no DSVS070KD.
Water cooled compressors, by dry coolers with model no DD0O498Y64 Quiet line.
SCADA system to record the KPI

1T, Supply to Server room

2.T,;. Return from Server room 3

3.T4uiq supply to Condenser

4 Tquiq return from Condenser

5T, at Dry coolers

utdoor

6.Kw of CRAC

7.Kwh of CRAC

Identical two units are both brand new installation. Identical set points: 74 Return Air and 50 rh.

The only difference is the cooling liquid that circulates in between condenser & dry coolers.

One unit runs with glycol-water mixture 35%, the other one runs with Hydromx-water mixture at
44%. The independent CRAC units are run alternately per week. The kWh values are compared for

the weeks that they are active.

The data and results shared in this summary are based on the raw data that has been recorded by

the SCADA software, which is available for online connection upon request.



Drawing

il



Results:

For the period from July14th to September 13, the kW data collected from the SCADA
system. (Please see a sample of the data at the Exhibit. Full dataset can be downloaded from the Cloud).

The hourly averages of Total kW consumptions of the Vertiv Units along with total kWh
Data have continuously been recorded along with other pertinent data points. Units have
been alternating on a weekly basis.

Furthermore, the outside temperatures are downloaded from wunderground.com for
Montauk and included into the spreadsheet. As seen below, for different temperature
ranges, Hydromx® performs significantly better compared to glycol. The higher OAT
temperatures allow Hydromx®’s performance to get better, due to increased load in the
space. Higher load demand in the building is directly correlated to the outside temperature
increases. Since Hydromx® saves on the compressor kWh, higher loads unequivocally
impact Hydromx’s performance.

The identical Vertiv Units at the site have continuously been running single stage a Fan
Motor, which draws 3.7 kW. In order to quantify the percentage impact of Hydromx on the
compressor consumption, hence, to be able to determine the precise efficiency, Fan
Motor’s consumption must be adjusted. (please see the final Exhibit’s highlighted areas)

Below tables show both Glycol and Hydromx Units’ kWh consumptions broken down by 5 F
OAT incremental:

UNITS’ TOTAL kWh - OUTSIDE AIR TEMPERATURE RANGES

OAT GLYCOL (avg kWh) | HYDROMX (avg kWh) Efficiency %
60 t0 65 °F 15.82 13.93 11.98%
66 to 70 °F 16.51 14.28 13.50%
71to 75 °F 17.90 14.73 17.70%
76 to 80 °F 18.81 15.29 18.73%
81 to 85 °F 19.18 15.58 18.79%
+ 86 °F 21.08 15.70 25.50%
OVERALL OAT AVG 74.42 F 74.56 F For the period
FAN MOTOR KWH 3.70 ADJUSTED
OAT GLYCOL (avg kWh) | HYDROMX (avg kWh) Efficiency %
60 t0 65 °F 12.12 10.23 15.64%
66 to 70 °F 12.81 10.58 17.40%
71to 75 °F 14.20 11.03 22.32%
76 to 80 °F 15.11 11.59 23.32%
81 to 85 °F 15.48 11.88 23.28%
+86 °F 17.38 12.00 30.93%




Total kWh Avg of both Units vs OAT

kWh Comparison
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Total kWh Comparison & Expected ROI Analyses

The SCADA energy analyzer recorded all 3 phases from both Units to calculate the Total
kWh, which was a requirement of the Verizon Sustainability Team. On July 315t there was a
23 hours of “hourly” missing data, yet total kWh data continued to record.. Therefore, a
missing total number of hours had to be added.

If the both Units would run about 4 months on Montauk, the ROI calculation would be as
follows. Clearly, we cannot quantify the Glycol pump efficiency due to longer hours of free
cooling. To clarify, the Fan Motor adjustment is not part of this ROI analysis. Below analysis is
based solely on kWh savings resulted from Hydromx.

And the reason that the starting kWh'’s are different is due to the PLC’s previous recorded
data, which has no impact on the data except a starting point difference.

TOTAL kWh of the Units GLYCOL (total kWh) ~ HYDROMX (total kWh)

14.07.2022 10761.03 5881.68
13.09.2022 23,105.36 17,758.21
Total kWH Consumption 12,344.33 11,876.53
Total Hours 675 781
Due to missing data on Jul31st 12,210.75 11,566.61 kWh Difference
Average Consumption/Hr 18.09 14.81 3.3
HMX Performance 22.1%

If both Units had Hydromx
Summer kWh rate (Avg) 19 cents
Expected Savings (4 months) $1,794.82
Hydromx Installed (gal) x 2 240
Hydromx Cost / gal $40.00
ROI (months) 20 Excluding pump efficiency



Supporting Findings:

One may rightfully wonder the effects of an efficient heat transfer nanofluid on the
operating temperatures which in return would lead to significant savings.

During the Hydromx period “Evaporator Supply Air temp” was 67°F whereas it was 71°F at
the glycol period. If the system should have been configured to have the same supply
temps, Hydromx period could have saved significantly more.

Vertiv technical team agreed on the fact due to complex algorithms on the Units, a 74F
setpoint do not necessarily mean that the space will run at 74F sharp.

KW Comparison
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The operating fluid temps have been reflecting the same. Hydromx’s average fluid temp is
84°F, whereas it is 90°F at glycol for the period.

Graph 3 Please see the Exhibit for the full scale graphs



Exhibits
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kWh Comparison
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Exhibits — (continued)
Sample Data Spreadsheet



Exhibits — (continued)

Picture 1
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