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1. EXECUTIVE SUMMARY

This report aims to share the scope, measurement, and calculation details of the energy
efficiency of Hydromx® technology in a Chiller system that only cools a room where the electrical
panels of the MCC Machinery Park are located at the Hayat Kimya Paper Factory. The study was
carried out by the collaboration of Hayat Kimya AS - Global Energy Group, Johnson Control
International (JCI) Turkey - After Market Division, and Hydromx Inc Eurasia Office.

In this study, baseline data with Water and post data with Hydromx® — Efficient Heat
Transfer Fluid periods were compared according to the International Performance Monitoring and
Verification Protocol (IPMVP) by the World Energy Valuation Organization.

The data was recorded for 15 days for the water period and 25 days for the Hydromx®
period. All the data was collected by the data analyzers owned by the Hayat Kimya AS with
minimum human involvement as required by the IPMVP. All the data, together with the approval
signatures of all the parties, is shared in the APPX section at the end of the report.

The comparison was made between two periods and the results were adjusted particularly
for the weather conditions as required by the IPMVP. It was calculated that an average saving of
19% was achieved in overall “System” Energy consumption and 23% in the “Chiller” consumption.

Hayat Kimya, Hydromx Inc, and Johnson Controls International (JCI) all accepted the
methodologies used and the analysis results. Through this performance, a maximum 3-year ROI
period was verified over the list price of Hydromx®.

The impact of other external conditions, that could not be quantified, was also emphasized
in the calculation and conclusion sections. Based upon the system’s energy consumption trends,
unquantifiable external conditions, which were examined in detail later in the report, were
predicted to have a positive impact of a minimum 5% to 7% addition to the chiller efficiency.
However, the conclusion section did not encapsulate the unquantifiable conditions’ predicted
saving.

In the Hydromx® period, although the outdoor weather conditions were significantly
warmer and humid, the room temperature continuously remained lower than the target
temperature of 25°C. It can also be observed from the data graphs that the target room
temperature had been steadily satisfied during the Hydromx® period versus the Water period. In
the Water Period the Room Temperature fluctuated erratically in certain periods.

Considering all the results, the increase in the effectiveness of the overall heat transfer
process that Hydromx® technology brings to the system has been shown unmistakably.

. INTRODUCTION

a. HYDROMX®

“Heat Transfer Nano-Fluid”

Hydromx® is the world's first and currently only "commercial" Nano-Technology heat
transfer fluid. It has been proven after many years of studies that Hydromx technology has no
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negative toxic effects on the environment and organisms by the most stringent international
standards. Hydromx® is the only Nanofluid in the World that has cleared Toxicology through NSF
International according to the strict standards recognized and set by the Food and Drug
Administration (FDA).

Hydromx® is certified and registered for both:
HT1 — Incidental Food Contact
HT2 — Nonfood Contact Heat Transfer

by NSF International and authorized to bear the NSF Registration Mark. NSF International
protects and improves global human health. Manufacturers, regulators, and consumers look to
NSF to develop public health standards and certifications that help protect food, water, consumer
products, and the environment. NSF International recognized Hydromx Inc. and published
Hydromx® name.

A nano-fluid is a liquid containing nanometer-sized particles, called nanoparticles. Such
fluids are engineered colloidal suspensions of nanoparticles in a base fluid. Nano-fluids leverage
the nanoparticles to increase the speed of the heat transfer process. As a result, the required
target temperature is satisfied in a shorter amount of time, thereby requiring significantly less
energy versus the conventional heat transfer mediums.

First “Efficient Heat Transfer Fluid”

Hydromx® was recognized as the first “Efficient Heat Transfer Fluid" (EHTF) that fulfills the
requirements in the EHTF category by the USGBC and the Environment Product Declaration (EPD)
System. Furthermore, Hydromx® is the only nano-fluid that possesses NSF International verified &
certified the Comparable LCA and EPD documents. With an official verdict, the USGBC approved
ASHRAE 90.1 “the Exceptional Calculation Methodology" in the LEED® Green Building Certification
Assessment for the EHTF product category rule.

Hydromx® has been used in different types of closed-circuit heating/cooling applications in
various geographies of the world and achieved successful results reported by independent 3™
Parties. Hydromx® has also been recognized in academia and has certificates from internationally
accredited institutions such as NSF, ASTM, Build-Cert, NACE. F

For this performance test, Hydromx®-EG product was supplied by the Hydromx Inc Eurasia
Office. The product is NSF International HT2 certified. This certificate means that the product will
not cause any toxic damage to the environment in case of an accidental spill, contamination, or
leakage. For more details, please visit www.hydromx.com

b. HAYAT KIMYA AS

Hayat Kimya, as the world's 5th largest branded diaper manufacturer and the largest
cleaning paper manufacturer in the Middle East, Eastern Europe, and Africa, is an important global
player in the fast-moving consumer industry. It reaches millions of homes in more than 100
countries with 14 strong brands such as Bingo, Test, Has, Molfix, Bebem, Molped, Joly, Evony,
Papia, Familia, Teno, and Focus in-home care, hygiene, and cleaning paper categories.
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There are 46 different Turkish brands produced with advanced technologies in 36 production
facilities under the umbrella of Hayat Holding, which meet millions of consumers in 13 countries.

Hayat Kimya, with its affiliates in 10 countries, 18 production facilities, and close to 8.000
employees, in the fast-moving consumer industry, home care, hygiene and sanitary paper
categories, Bingo, Test, Has, Molfix, Bebem, Molped, It offers its brands Joly, Evony, Papia, Familia,
Focus and Teno to millions of consumers.

Following the facilities in Turkey, Hayat Kimya established Algeria, Iran, Egypt, Russia,
Nigeria, and Pakistan production facilities along with the distribution companies in Morocco,
Bulgaria, and Kenya. With the production, sales, and distribution operations globally; Hayat Kimya
has proven that it is a fast-growing company and a key player in its sector in the World.

As a global company, Hayat Kimya AS is aware of its environmental responsibilities.
Therefore, following thorough research, it considered this performance test with Hydromx as an
innovative and sustainable opportunity towards leaving a lesser carbon footprint.

This pilot project was applied to the cooling system of the Paper milling machine’s electrical
board room, at the plant located at Basiskele, Kocaeli, Turkey.

Under the leadership of Mr. Sabri Cakmak (Global Energy Group Manager) and supervision
of Safa Kumral ( Sen. Elect. Eng.), the field team has played the key role in adopting the Hydromx®
for CO2 emission reduction and energy saving.

c. JOHNSON CONTROLS INTERNATIONAL (JCI)

JCl, as the Exclusive Partner of Hydromx® in the Middle East and Africa, had been actively
part of the project since the inception. Mr. Mustafa Ozgam (Director of After Sales Dept. with JCI)
witnessed and verified the performance increase of the system. Furthermore, Mr. Ozgam's
contribution to the Project regarding the chiller behavior was extremely valuable.

1. PROJECT DEFINITION

a. SCOPE OF THE PROJECT

More than one type of production activity is carried out under the Hayat Holding at various
production facilities. The energy consumption of these facilities is being managed by the Energy
Management Unit within the Holding. This particular Unit is responsible for electricity production,
heating/cooling (2G, 3G) energies with natural gas conversion plants along with diesel generators,
and also manages the efficiency of energy used. It provides uninterrupted service in terms of
quality and source reliability as a result of continuous analyses carried out 24x7. Such services
include Turkey, Egypt, Bangladesh, and Nigeria.

An improvement in Thermal Energy transfer is definitely among the goals of the Energy
Management Unit. A minimum of 20% energy efficiency committed by Hydromx® was taken into
consideration by the Unit. With this project, it is aimed to firsthand witness the behavior and
observe the capabilities of the Hydromx technology in their facilities, under their complete control.
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b. CALCULATION METHODOLOGY

For the energy efficiency calculation, the latest updated protocol (IPMVP) of the “Energy
Valuation Organization” (www.evo-world.org), which controls and updates the standards
globally, has been applied. The protocol can be briefly expressed by the formula below.

Adjusted Basetne Energy

Savings or Avoided Enctgy

Baseine Energy Consumption of Demand

Reporting Pericd
Measured Energy

ENERGY CONSUMPTION
OR DEMAND

ECM Instaliation

2 &
>y T

Baseline Period Reporting Period
TIME

¥\

Gl

Savings = (Baseline Period Energy - Reporting Period Energy) + Adjustments

https://evo-world.org/en/products-services-mainmenu-en/protocols/ipmvp

The methods of Option-C specified in the last updated IPMVP were used. (APPX C- IPMVP)

The chiller unit that was measured supplies chilled water only to an isolated room and
nowhere else. Since the system was controlled 100% by automation and all active parameters

were recorded separately, the IPMVP Option C was the most appropriate methodology to apply.

To increase the accuracy of the analysis result, IPMVP Option-C deems it necessary to
review the data and make appropriate exclusions. Furthermore, adjustments on time-limited
data are crucial especially in this system as the target temperature and average outside
temperatures variances have a major impact on the consumption of the chiller.

In this detailed analysis, to accurately show the efficacy of the product, following
analytical methodologies had been applied to both dataset:

Simple Comparison: Comparison of active parameters which consists of
a. Raw Data Analysis
b. Refined Data Analysis
c. Adjusted Ambient Temperature Analysis
d

Same Temperature Comparison Analysis
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c. SYSTEM DEFINITION

Hayat Kimya Energy unit wanted to test Hydromx®'s capability primarily in chilled
water systems operating at low temperatures as the coolants generally have more
stringent conditions to meet than the heating fluids.

The cooling requirement of the
electrical panels of the MCC Production Line is
sustained by a single chiller unit. The Chiller, |
with 735KW cooling capacity, consists of 2
compressors with 4 stages. The operational
capacity of the compressors is controlled
according to the chilled water temperature,
which is set to 10°C.

All electrical panels that are associated
with the MCC Production line are located in one room and the airflow of the room is air-
conditioned by 2 AHUs.

The room is completely isolated from outdoor conditions. It is not exposed to direct
sunlight. Seasonal changes affect the overall temperature of the building, and
consequently, the temperature of the room is slightly impacted.

The heat generation of the room is due to the electricity drawn by the MCC
Machinery’s panels. This is the only heat load of the room.

The room is free from personnel and is kept locked throughout the day. Only
authorized personnel are allowed if maintenance is required.

All these conditions increase the reliability of the project.

The temperature of the room is targeted to be continuously maintained at 25°C.
Chiller and AHU units are managed by the automation system of the factory to maintain
this condition. The chiller is designed to supply chilled water of 10°C to AHUs at a constant
flow rate.

While one of the AHU units is working
continuously, the second is driven by
the VFD. The operational capacities of
AHUs are completely geared towards
to maintain the room temperature.
As the temperature of the roomrises,
the fans speed up and cool down the
room to bring the room to setpoint.
When the room temperature drops
to 25°C and below, the second fan
stops completely, while the first fan
continues to work.
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Iv. DATA & ANALYSIS

a. DATA DEFINITION

All of the factors affecting the cooling energy of the system were recorded and
downloaded to Hayat Kimya’s corporate cloud infrastructure. Below listed factors are
logged.

Frequency | Logged by

Chiller Electricity Consumption Watt = 10sec Fluke
AHU Eiectricit;/ Céﬁsﬁmptioﬁ Watt 1hiﬁ | ka'e" e
MCC unit (VFD) Electricity Consumption | kw | 1hr | Fluke
Room Temperature 7 ; °é 1 min SCADA 7
Arﬁbién;c Temperaturé s ;’C | .1 hr | SCADA

Table 1- Logged Factors Table

MCC consumption and outdoor temperature data were recorded hourly, other data
was recorded at frequencies of 5 and 10 seconds. All of the data logged and recorded by
Hayat Kimya Energy Unit and provided to Hydromx Eurasia Office.

The working principle of the Fluke 430 Series Il Three-Phase Power Quality and
Energy Analyzers is to take 200,000 records per second and report them at the desired
frequencies.

Tables were created by calculating hourly subtotals of energy consumption data
and the hourly average of temperature data to fit all parameters at the same timetable.
The sample data table is presented in APPX-A.

All the data used in this report was approved and signed by the Hayat Kimya Energy
Unit team and presented in APPX-A (data tables).

b. DATA RELIABILITY

According to the IPMV protocol, all data to be calculated should be recorded
independently of human intervention. All data recordings were carried out by this rule.

All data was recorded by the automation team in the factory. There are two types
of data in total:
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1. Electricity consumption (kW/hr)
2. Temperature data (°C)

Electricity consumption is logged by the portable Fluke
430 Series |l Three-Phase Power Quality and Energy Analyzers.
(see APPX E-Analyzer Technical Brochure)

Temperature data are logged by the central automation @& &
system of the factory.

Wy RSRUREAAITS
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All data are shared by the Energy management
department in MS Excel format.

c. DATA ANALYSIS
The goal of the entire cooling system is to keep the room temperature constant at
25°C. This condition was not met during certain periods for both before and after data.
The IPMVP Option C dictates to have above 0.80 R-squared (R2) statistical value to
obtain reliable results. Therefore, during periods when the system ran extremely
contrary to the predetermined working principle were excluded from both data.

As can be seen from the graph below, in the red colored sections.

a. Although outside temperatures were lower than the general average,
b. Although the MCC load was stable,

c. AHU and Chiller were running at high performance,

the room temperature could not be maintained at 25°C. Such periods openly
violated the predetermined working principle of the system.

After consulting with the Hayat Kimya team regarding the periods in violation, it
was mutually agreed upon that such periods were to be removed from both data.
Hence, the comparison calculations were made with the "Refined Data". As a result, a
significantly more dependable and accurate “apples-to-apples” analysis reporting was
achieved.

Water & Hyfromx Period
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Chiller and AHU energy consumptions are significantly affected by 2 parameters.
1. Outdoor temperatures (Affects consumption of chiller and room temperature.)
2. MCC consumption (The main factor affecting the room temperature)

As can be verified from the above chart, Chiller and AHU consumptions were extremely
affected by Outdoor temps and MCC consumptions. For reliable calculations to be made,
such differences ought to be adjusted as defined by the IPMVP. In this analysis, the
required adjustments were only made to the Outside Temperatures. Overall averages
reflected very closely matched MCC consumptions, therefore had not been adjusted.

V. CALCULATION & RESULTS

Simple Comparison: Comparison of the active parameters.

a. Raw Data Analysis:

The below table represents the simple averages of the dataset enclosed to this report
that was provided by Hayat Kimya without any adjustments.

Ambient Room Chiller MCC AHU System
Raw data Temp. Temp. Consumption = (kWh)/ Power

(°C) (°C) (kWh)/hr hr

(kWh)/hr (kWh)/hr

Water

Hydromx

Difference +1,9°C (3.5°F) | -0,30°C (0.5°F) -9,3%

As it can be clearly observed from the “Difference” row that Hydromx® had
significantly improved the overall efficiency of the System whilst operating almost 2
Celsius or 3.5 Fahrenheit degrees higher on average outside temperature conditions. Not
only that the chiller consumption had dropped 9,3% but also the target room temperature
was steadily kept under 25°C and even maintained 0,3°C or 0.5°F degrees lower
temperature than the Water period.

b. Refined Data Analysis:

When the general averages of the recorded parameters were compared with the
"Refined Data", as explained in the "Data Analysis" section, the results are as follows:

Ambient Chiller System
: AH
Refined Data Temp. Room Temp. Consumption MEC o Power

(°C)_ (°C) (kWh)/hr

(RWR)hrg SWRINEE S Rl e

Water

Hydromx

Difference | +1,6°C (2.9°F) -0,45°C (0.81°F) -12%

Table 2 Performance Comparison Table with Refined Data
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The outdoor temperature and relative humidity were higher by 1,6°C and 15% on
average respectively during the Hydromx® period. Despite these disadvantages, a gain of
12% on the chiller consumption and a gain of 6% on the AHU consumption were recorded,
and more importantly, the room temperature was 0,45°C or 0.81°F cooler on average.

Both Raw and Refined Data are true testaments to the effectiveness of Hydromx®’s
technology.

¢. Adjusted Data Analysis:

To be able to accurately compare both periods “adjustments” had to be made to
data based upon the behavior of the system for such differences.

Between the two periods, there was a difference of 1,6°C in “average outdoor
temperatures”. Adjustments on the chiller consumption due to this difference had to be
applied according to the IPMVP.

The difference in chiller consumption during the Hydromx® period according to the
average outside temperature variance was calculated and summarized in the table below.

1,5°C to 2°C outside temperature change affected chiller and system power
consumption by a minimum of 11kW and 13kW respectively.

I.\mb fenp Chlller. Chiller Power AHU Systenm Pm‘/ver System Power Room Temp Mce 3
increment Consumption difference (KW)  (kW)/hr Consumption IReroriant °C) Consumption
(°C) (kw/hr) 1 (kw/hr) (kWh)
14,81 1,81 106,36 15,09 37,11 165,02 16,60 25,10 4.437,69
13,00 1,50 91,27 11,92 36,10 148,28 13,71 24,86 4.500,12
11,50 2,13 79,35 11,42 34,22 134,57 13,29 24,67 4.530,18
9,38 67,93 32,35 121,28 24,52 4.544,66

If Hyd ® had be rating at
5 yaromx® ha - Chiller consumption vs Amb Temp
1,6°C colder average outdoor temperature (Kw vs °C)

conditions as it was in the water period, 120,00

the chiller consumption in the Hydromx® 100,00

period would have been 11kW less, and 80,00

the System Energy Consumption would _

have been lower by 13KW. This adjustment - e 7

ought to be made for a reliable comparison " 8,00 10,00 12,00 14,00 16,00
per the IPMVP.

Hence, the "Adjusted Data Table" would be as below:

Ambient Chiller | [ System
Refined Data Temp. RoomTemp  Consumption
(°C) (°C) (kWh)/hr

MCC | AHU

(kWh)/hr | (kWh)/hr | .Fower

(kWh)/hr
Water

Hydromx

Adjusted Diff. Adjusted -0,45 (0.81°F) -23%
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Considering the extra energy spent to reduce the room temperature by 0,45°C or
0.81°F and the extra loads caused by the differences in relative humidity & the MCC
increase, it would be very accurate to assume that the rate of savings improvement of
Hydromx® would have been over 20% with ease.

Objectively, Hydromx® achieved better quality room comfort under more difficult
conditions by providing significant energy efficiency.

d. Same Ambient Temperature Analysis:

To check the accuracy of the adjustments applied above; the periods when the
room target temperature (25°C) were steadily achieved and the periods with equal outdoor
temperatures & equal MCC loads were compared in the tables below.

The results confirmed the validity of “adjustments” applied according to the IPMVP.
The chiller efficiency increased by 23,55% and 27,49% along with the System performance
increase of 17,56% and 21,61% respectively.

When outside temperatures were at 10°C on average:

2 Amb. Chiller s g AHU System
Comparison at 102C 4 Consumption

Temp Room Consumption (KWh) kW/hr Power

(&) Temp (°C) (kWh) (kW/hr)
HX 27Mar- 29Mar -- 10:00 - 04:00 | 10,2 24,4 65,4 4.410,9 32,0 118,3
Water 31Jan —01Feb -- 17:00-08:00 | 10,6 25,0 90,2 4.481,9 33,2 144,3
Water 02Feb - 03Feb -- 21:00 - 05:00 | 10,5 25,0 89,0 4.124,2 32,0 142,0
Water 05Feb - 06Feb -- 19:00 - 08:00 11,0 25,0 91,4 4.577,8 32,0 144,3
Water Average | 10,7 25,0 90,2 4.394,66 32,4 143,6

Difference N } i -0,37% 1,27%

When outside temperatures were at 9°C on average:

Amb. Chiller MCC

T
Comparison at 92C Temp Roonr: SOe Consumption | Consumption il
(oc) ( C) kWh/hf

(kWh) (kWh)
HX 23Mar - 27Mar -- 20:00 - 10:00 | 8, ; ; 4.558,86

Water 29Jan - 30Jan-- 19:00 - 19:00 3 3 , 4.533,28
Difference ) -0,86°C 23,55% -0,56% 27,80%
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VI. CONCLUSION

The Hydromx® performance test was performed by comparing the total cooling
energy consumption of the “Before (Water) and After (Hydromx®)” periods.

According to the automation scenario, the room temperature was set to 25°C. The
AHUs & Chiller were configured to keep the temperature steady at 25°C. The periods that
significantly violated this rule were excluded from both before and after data by applying
the same criterion, as openly indicated in the Data Analysis section and agreed by Hayat
Kimya Team.

Hydromx® dropped the target room temperature further down in all conditions
versus water. The extra consumption of the chiller due to 0,50°C or 0.90°F excessive
cooling would have been recovered via proper optimization made to the automation &
control systems. It would be safe to assume that such optimization would have added at
least an additional 5%-7% savings on energy consumption. This evaluation was made
based on the consumption behavior of the system derived from the data.

The explicit outcome of this study is that Hydromx® had succeeded
to maintain the target room temperature, on average, 0,50°C (0.90°F)
lower than the water by consuming less energy under worse ambient
conditions.

This Chiller is an air-cooled type chiller. Air-cooled chillers are significantly affected
by the relative humidity of the outdoor environment. This effect was completely ignored
in this analysis. The relative humidity recorded by the weather station was 15% higher
during the Hydromx® period. If the chiller manufacturer’s technical data sheet was
available such an impact on the chiller consumption would have been quantified and
included in this analysis accordingly.

Based on the result of “the Simple Comparison Method”, an hourly average of 26
kW was saved from the energy consumption of the system. With an average consumption
of 300 days x 24 hours, it would mean an energy saving of 187.200,00 kW/year. This would
equate to a yearly savings of $14,976.00 with a unit price of $ 0.08/kWh. Considering the
retail list price of Hydromx®, ROI (Return of Investment) would be a maximum of 3 years.
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APPX A. Data Tables (Water Period)

Date | Hous { s Yemp [°C1| Beses Temp U1 | Chiier Consensption (W1 | MOC Cornipbion W) | Al Consumiption (1Wh)
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PX B. Data Tables (Hydromx Period)

DROMXPERIOD HOURLY:DATA
Date Hour | Amb.Temp (*C) | Room Temp (*C) | Chiller C nsumption (kWh) | MCC C ption (kWh) | AHU C fon (kWh) | System Power (kWh)

4.03.2020{ 11:00 25,4 24,8 123,08 4.523 45,1 189,2
4.03.2020( 12:00 22,2 25,9 135,58 A.746 51,9 208.,5
4.03.2020( 13:00 20,4 26,3 129,56 5124 53,6 204,1
4.03.2020( 14.00 19,5 26,1 128,47 5.063 53,6 203,1
4.03,2020] 15:00 19,5 25,9 127,69 5.006 54,0 202,7
4.03.2020] 16:00 208 25,8 127,80 5.008 53,9 202,7
4.03.2020{ 17:00 19,3 25,9 130,66 5.043 53,8 205,5
4.03.2020] 18:00 18,4 26,1 131,05 5.280 53,6 205,6
4.03.2020} 19:00 17,0 25,9 131,82 5314 53,5 206,3
4.03.2020§ 20:00 16,2 25,7 132,78 5.339 54,1 207,8
4.03.2020} 21:00 15.3 25,4 131,21 5.272 54,0 206,2
4.03,2020| 22:00 14,4 25,1 128,28 5.205 53,6 202,9
4.03.2020] 23:00 13,1 24,7 119,85 5.119 46,5 187,3
5.03.2020| 00.00 13,0 25,3 110,32 5.069 39,3 170,6
5.03.2020| 01:00 13,6 25,1 114,92 5.124 38,4 1743
5.03.2020] 02.00 14,1 25,0 111,45 5.140 40,5 173,0
5.03.2020| 03:00 13,7 24,8 108,63 4.850 374 167,0
5.03.2020| 04:00 13,7 24,8 108,62 4.485 34,6 164,2
5.03.2020] 05:00 13,3 25,0 102,89 4.492 33,2 157,1
5.032.2020| 06:00 14,1 25,0 108,67 4.533 33,8 163,4
5.03.2020| 07:00 13,1 25,1 104,70 5.001 35,0 160,7
5.03.2020| 08:00 16,9 25,1 113,27 5.052 37,1 1714
5.03.2020 09:00 19,7 25,2 118,53 5.028 33,6 178,2
5.03.2020] 10:00 18,1 25,5 122,97 5.079 50,7 1346
5.03.2020{ 11:00 18,0 25,3 122,41 5.003 53,9 197.2
5.03.2020{ 12:00 17,6 25,0 123,28 4.974 53,8 198,0
5.03.2020] 13:00 18,3 25,1 122,57 4,992 53,9 1975
5.03.2020] 14:00 17,9 25,0 123,08 4.914 53.3 1974
5.03.2020] 15:00 17,1 24,8 122,88 4.892 51,2 195,1
5.03.2020 16:00 149 24,6 117,49 4.661 37,7 176,2
5.03.2020] 17:00 14,6 25,0 111,88 4.650 34,4 167,3
5.03.2020] 18:00 13,8 25,0 105,01 4.610 34,1 160,1
5.03.2020| 19:00 13,5 25,0 107,40 4.653 34,0 162,4
5.03.2020§ 20:00 13,2 25,0 106,20 4.635 34,1 1613
5.03.2020} 21:00 12,7 25.0 105,92 4.664 33,7 161,6
5.03.2020} 22:00 12,9 24,9 105,30 4.681 33,2 160,5
5.03.2020§ 23:00 13,0 25,0 102,99 4.687 32,7 156,7
6.03.2020§ 00:00 13,7 24,9 107,44 4.699 334 161,8
6.03.2020{ 01:00 13,3 24,9 102,35 4.658 334 156,7
6.03.2020] 02:00 13,2 25,2 110,08 4.843 35,1 166,1
6.03.2020{ 03:00 11,6 25,0 103,88 4.905 354 160,3
6.03.2020| 04:00 11,3 249 108,45 4.822 35,0 164,5
6.03.2020] 05:00 11,5 25,0 101,51 4.812 34,7 157,2
6.03.2020| 06:00 11,0 25,0 105,60 4.803 343 160,9
6.03.2020| 07:00 108 25,0 100,71 4.876 24,4 156,1
6.03.2020] 08:00 11,2 24,7 97,61 4.381 34,0 152,6
6.03.2020) 09:00 11,4 24,9 77.80 3.484 32,0 1308
65.03.2020{ 10:00 119 25,0 77,87 3.490 324 131,2
6.03.2020} 11:00 12,0 25,0 78,03 3.483 32.6 1316
6.03.2020{ 12:00 11,6 25,0 78,79 3.482 32,6 132,4
6.03.2020§ 13:00 11,9 25,0 79,13 3.445 32,3 132,4
6.03.2020| 14:00 123 25,0 81,21 3.470 32,5 134,7
£.03.2020| 15:00 135 25,0 82,95 3.439 32,7 136,6
6.03.2020] 16:00 14,1 25,0 85,45 3.493 32,5 139.0
6.03.2020] 17:00 14,6 25,0 95,58 3.572 32,7 149,2
6.03.2020] 18:00 14,8 25,2 94,84 3.821 33,0 148,9
6.03.2020] 19:00 14.3 24,8 101,48 3.973 33,4 155,8
6.03.2020} 20.00 12,7 251 85,37 3.965 333 139,6
6.03.2020§ 21:00 11,4 25,1 98,87 4.652 32,9 152,8
6.03.2020] 22:00 111 25,0 104,17 4.737 335 158,7
6.03.2020} 23:00 10,4 25,0 100,93 4.783 33,6 155,5
7.03.2020{ 00:00 9,6 25,0 105,26 4.763 334 159,6
7.03.2020{ 01:00 9,8 249 97,96 4.771 32,8 151,8
7.03.2020{ 02:00 39,0 25,0 103,99 4,786 33,0 158,0
7.03.2020] 03:00 8,9 25,0 97,79 4.848 32,6 151,4
7.03.2020] 04:00 9,2 25,0 104,47 4.844 32,7 158,2
7.03.2020{ 05:00 9,6 25,0 97,70 4.844 32,6 151,3
7.03.2020] 056:00 9,5 24,9 92,66 4.509 323 145,9
7.03.2020} 07:00 101 25,1 97,21 4.417 31,9 150,1
7.03.2020{ 08:00 10.5 25.1 88,73 4.475 31,8 1415
7.03.2020{ 09:00 11,2 25,0 95,14 4.460 32,2 148,32
7.03.2020] 10:00 14,1 25,1 104,56 4.556 32.6 158,1
7.03.2020{ 11:00 16,3 25,2 106,49 4.654 335 161,0
7.03.2020] 12:00 18,7 25,2 118,66 4.668 37,4 177,1
7.03.2020] 13:00 19,8 25,4 124,95 4.817 44,6 130,6
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HYRROME PERICD HOURLY DATA
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HTDRONMX FERIGD HOUNLY OATA

Date | Haur | Aevin Temip {C) | Rasrn Tomp '€} | Oibdee ipthan (AWa) | AMCC Comumption (W) | ABU Castumption [¥Wh) | Syvtem Fower (WWhi
1083 7010 1100 145 50 Lt 47 Ha 1354
10 63 20001 4800 13,3 80 0155 4347 [TE) 1387
1053 20301 1940 [EY ] Y [N 0 LA 1395
woyexiaeml 133 aa WAL [ N 129 32,5
10,03 70201 31 04 1,3 138 TiAL S0 nb 150
16,03 1000 | 23 00 13,7 154 7133 a5 e 1213
1003 7020 23 03 13,3 FIX 1139 (1.5 32 LI R
ETCTERTT [T07 N U ST TN [S—— T SN———O— TG — LEER]
o we | k) bR BT T ()
13 0% 2576|0100 10,1 254 Tl A7 3t [SIE)
18 0% J0e0| 0200 084 12 JIER 4571 ; 3131 15,0
13 03 1030] 04 0 EX] 148 Hinx [ 111 trd$
15 02 070 05 00 9.4 L 155 ans 3, AR
13.03 2030 06 00, [TN] a7 [ZRT) L oM 154 13,3
13.01 2050 17.00) 100 U D1 5O 3 13314
13,08 305! i 0 10,8 ) 201 O 5.1 (XX
130 10| 03 0| 15,1 1 TIES 5135 31,1 1258
1103 He3] 1000 119 154 Tis2 AWE 318 1254
11 02 200 £100) 15,7 153 79,43 4861 317 nye
13 0% 7000| 14 @0f v .y WL aps 3 34786
1103 7520 uw‘ 190 47 13190 A758 41,0 1749
1308 ] 1400 143 FRY] Farl] 4753 3 519
11.03 2000 25 00| 153 /Y 11636 4949 408 7EE ]
11 1% 10| 16 00f 13,0 ne 160,11 11 [ 1564
1103 2020 4750 17,9 50 9182 4345 353 1543
11.05 X00| 1860 17 Ha .00 4401 s 145
|11020a0{180af 145 ¥l | mEr 45 123 B 123
| 1108 20| 2000 143 i #2063 D [T 1404
1103 2020] 31o0) 13,0 15,0 50,20 5194 372 1429
1 08 M20] 3389 10 HE) KT, 84 S AT V2l 146.0
3103 2000] 1300, 1.7 13 BLET 4564 ] s ETE 14
1368 2030} 8020 104 MR [ 27y iz (5%
1263 2020{ 0t €. 105 1 8,60 1851 it 1211
3] wn\l (320} 9.4 i s 415 fI%] 1224
1203 moimg} 7 X 6787 1817 1 1155
32,08 20Df D1 4.3 i 65.7% 441 N 1153
[ 12,03 030} 5 10 8.5 EEE] 5450 _a3m ) 0y 164
12.63 2000{ 08 I 44 258 6158 (V5] 1%} L6
32 03 2030§ 07 2 75 ETH 5354 2114 313 1181
13.03 mnlu o (X} B 67,01 i L Y] 1195
1203 000f0300] 0.7 2.2 e 4767 T 1214
1303 2000} 12 00 %3 24 nm 403! no 132
1383 zomi 11:00] 158 233 750 5234 312 1440
1203 330} 1700 175 6.2 0§64 b2 1 4% 733
120820011500 8% 245 [TE 5 (83 &6 186
1203 3070) 1400 194 253 1344 (310 $16 1851
a3 wioiisonl  uo 8.7 127,72 5 331 521 L]
12 4% 3] 1400/ 1.7 263 12374 L 474 89 2138
12032090117 00 171 261 12153 5 34 w32 201
12.03 2035 18.00) 15,7 28,7 sl 5 364 532 200
103200 1500] 150 FIY] N 132,32 511D 520 REEE
1263 3620] 2000 [EC Wy 106x86 a5 0A 154,
nolaiesl 139 150 3872 2797 71 1553
13,03 1020|110 1A pIE] (ki) (33 i) 1450
T EEE) FI) T 145 oM b asm FERY 1138
1108 1000 00 00 106 g [ZX]] 449 ne 1218
| 1303 2050101 00 w7 | ns | @ae R 4518 i = 1LY
13 01 3005 07 G 31 1 (£33 4444 313 1210
1303 2020] 03 o0} (1] 233 (%71 i 4,625 il 10
11038 240 64 00 %] 13 470 41N [1¥] 118
L3.02.2020] 05 00 A3 ] B4 E 4354 312 ) ey
1303 1020] 06 20 32 5, [ERE) 410 Ky 158
13 03 2000/ 07 1.8 Bl [ [£0] 4316 ) (L)
13 03 220] 00 €3] 74 M0 [TAT) [H X1 [PEN)
13733 2020 0.0 [ 4,1 [oEY) 450 2.8 [ E)
£2 03 shaal 10.65) 105 M0 (X7 [ 3.3 13,7
3033000 1100 138 A8 ' 63,65 4 804 37 1223
032050832 00 [L¥] ah i 4865 TN Y24
4303 2020} 1300 (Y] - ony [ BE 11 =S 2.4 6
136320201 1409 [ 5.2 [ [ [T} 1708
1103 2mjum 4148 FO) 412,92 TTARM 36 AN
1101 20M) 1600 32,7 1 311,68 4 004 wi [378]
13 23 4005 17 00| 167 25,0 ' 115 1% ) 495 @0s 876,27
1101 2020] 18 0] 4.1 FI] 11087 555 i 1
nmei el ase 11101 & 468 3t ; SR
/7 Inerli e Teknolch
! el ' 1 s
f Fage 3adn
o,
21
» ' )
w Johnson_ (!
Controls

Energy Saving Solution




HYDROMEX FERIOD IOURLY DATA
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APPX C International Performance Measurement and Verification Protocol (IPMVP)

Link to Document

IPMVP

GENERALLY ACCEPTED M&V PRINCIPLES

International Performance Measurement and Verification Protocol
(October 2018)
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APPX D Relative Humidity Charts
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APPX E- Analyzer Technical Document

Link to document

FLUKE -

Fluke 430 Series |l

Three-Phase Power Quality

and Energy

Analyzers

Technical Data

More detailed power quality analysis

capability, and a new Fluke-patented

energy monetization function

The new 430 Series Il Power Quality and Energy
Analyzers offer the best in power quality analysis
and introduce, for the first time ever, the ability
to monetarily quantify energy losses.

The new Fluke 434, 435 and 437 Series |l
models help locate, predict, prevent, and trouble-
shoot power quality problems in three-phase

and single-phase power distribution systems.
Additionally, the Fluke-patented energy loss
algorithm, Unified Power Measurement, measures
and quantifies energy losses due to harmonics
and unbalance issues, allowing the user to pinpoi
the origin of energy waste within a system.

Energy loss calculator: Classic active and .
reactive power measurements, unbalance and
harmonic power, are quantified to pinpoint true
system energy losses in dollars (other local
currendies available).

Power inverter efficiency: Smultaneously .
measure AC output power and DCinput power
for power electronics systems using optional
DC clamp.

PowerWave data capture: 435 and 437 Series
Il analyzers capture fast RMS data, show
half-cycle and waveforms to characterize
electrical system dynamics (generator start-ups, o
UPS switching etc.).

Waveform capture: 435 and 437 Series Il

models capture 50/60 cycles (50/60Hz) .
of each event that is detected in all modes,
without set-up.

Automatic Transient Mode: 435 and 437 .
Series |l analyzers capture 200 kHz waveform
data on all phases simultaneously up to 6 kV.
Fully Class-A compliant: 435 and 437 Series
1l analyzers conduct tests according to the
stringent international IEC 61000-4-30 Class-A e
standard.

Mains signaling: 435 and 437 Series Il

analyzers measure interference from ripple

control signals at specific frequencies.

Y HYDROMX
i N 4

Energy Saving Solution

400 Hz measurement: 437 Series |l analyzer
captures power quality measurements for
avionic and military power systems.
Troubleshoot: Analyze the trends using the
cursors and zoom tools.

Highest safety rating in the industry:
600 V CAT IV/1000 V CAT Ill rated for use

at the service entrance.

Measure all three phases and neutral:
With included four flexible current probes
with enhanced thin flex designed to fit into
the tightest places.

Automatic Trending: Every measurement
is always automatically recorded, without
any set-up.

System-Monitor: Ten power quality
parameters on one screen according to
EN50160 power quality standard.

Logger function: Configure for any test
condition with memory for up to 600
parameters at user defined intervals.

View graphs and generate reports:

437 Series |l
Three-Phase
Power Quality

With included analysis software. and Energy
Battery life: Up to 8 hours operating time 323;)\”2%; l‘:;;"
per charge on Li-ion battery pack. in early 2012
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APPX F- Graph of Full Periods
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