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Introduction:

Type of structure: Multistory hotel building.

Cooling units: Air cooled water chiller Carrier 30XA 1002 (2 units).

Cooling capacity per manufacturer: 1000 kW

Electricity consumption per manufacturer: 344 kW

Chiller booster: Smart Cooling™ PRO 10, adiabatic technology with condenser protec-
tion.

Chillers were retrofitted with the intelligent adiabatic Smart Cooling™ system to reduce
electricity consumption and increase COP.

System description (full original text preserved):

e (Combines adiabatic evaporative pre-cooling + condenser protection + mechanical
air filtration

e Mounted externally in front of condensers

¢ Initiates adiabatic cooling before mechanical cooling

e Applies fine mist of processed water to reduce condensation temperature.

Smart Cooling™ ensures 100% condenser protection from direct contact with water.

[F] - E To"\
Page 3 of 17 fces @8&3}1



Test report Nr 45

Main components:

Smart Cooling™ comprises the following key components: protective membranes, water
treatment and recirculation systems, high-pressure water pump, control unit, high-pres-
sure nozzle panels, fasteners, and fixings.

e Protective membranes cover the condenser surface, preventing direct water contact.
e Water system purifies and sterilizes water to prevent mineral buildup and bacteria.

e Pump provides 70 bar pressure.

e Control unit regulates operation via real-time data (temperature, humidity, chiller
parameters).

e Nozzles spray 5-40 um droplets.

e A set of fasteners and fixings ensure the compatibility of the equipment with the
chiller.

S SMART COOLING
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Measuring instruments:

e RIF600 ultrasonic waterflow meter
e Eniscope Analytics energy monitoring

e COP formula: El/kw + cooling/kw = COP

Chiller with Smart Cooling™ system Chiller without Smart Cooling™ system

e Equipment tested: Air-cooled water chillers, CARRIER 30XA1002.

Picture No.2
Chiller equipped with chiller
equipped with Smart Cooling™
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Testing procedures

A data logger was installed on the subject HVAC equipment to collect all applicable
real-time electricity

consumption and unit performance statistics. Data was collected by the Eniscope Ana-
lytics device.

i

Temperature probe Nr.1 Temperature probe Nr.2

Probe showing inflowing air Probe showing inflowing air
temperature past the protective temperature before reaching
membrane: +28.6° Celsius. the protective membrane: +43.0°

Celsius.

During the first 5 days (120 hours of use) of testing measured electricity consumption by
the condenser without Smart Cooling ™. During this period the chillers consumed 70,112
KW/h. Water consumption was 0 m® and the average temperature and relative humidity
during the period were 36°C and 34% RH.

During the following 5 days (120 hours of use), with Smart Cooling™ switched on and
fully operational, data gathered shows the chiller consumed 53,386 KW/h. Water con-
sumption was 88 m® and the average temperature and relative humidity during the period
were 36°C and 45% RH.

After analyzing the monitoring, results show that energy savings gain delivered by Smart
Cooling™ during 5 operating days was 16,726 KW/h.

In the following pages, tables discriminate electricity consumption, air temperature and
operating periods, before and after Smart Cooling™.
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5-day Periods On-Off Testing Measurement Outcomes

With Smart Cooling™, in a period of 5 days, the customer economized 16,726 kw/h of
electricity. Electricity supply charges were, at the time, 0.46 Emirati Dirham (AED) per
kw/h. Thus, total savings in electricity charges were of 7,693 AED.

Water usage during the period was 88 m?® and water supply charges at the time were
10.5 AED per mé.

In total, water supply expenses were of 924 AED.

Test 1

5-day Comparison of Chiller Electricity Consumption

and Electricity Savings
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Smart Cooling™ granted total savings post running costs of 6,769 AED in 5 days or
1,353 AED per day. On average, Smart Cooling™ reduced electricity consumption by
3,345 kw/h per day.

Smart Cooling™ engineers forecasted 17% savings for a 14-hour period within a
24-hour operational period — initially evaluated as 755 kw/h savings based on a 10°C
temperature drop.

However, the results measured during the system’s operation show that Smart Cooling’s
™ performance went well beyond predictions, delivering on average a 14°C decrease
and further boosting chiller efficiency.
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Test 1

Five-day electricity consumption comparison - 17 to 21 June with Smart Cooling™ OFF

and 3 to 7 June with Smart Cooling™
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Test 2: 30-day Summary

Test No.2 was carried out for the period of 30 days, between 31 May and 30 June 2019.
During this period, the chillers’ electricity consumption was calculated with Smart Cool-
ing™ turned ON.

The Carrier 30XA 1002 chillers operated with the Smart Cooling™ unit m for consec-
utive 20 days, during when the total energy consumption of the chillers’ MW/h was
measured.

Measured consumption with Smart Cooling™ m

Smart Cooling™ equipment was m for 20 days with an average hotel occupancy of
72%. In 20 days, total chiller consumption was of 221.41 MW/h, an average of 11.07
MW/h per day.

e Formula: (221.41 MW/h + 20 days) = 11.07 MW/h on a 24-hour average.

Measured consumption with Smart Cooling™ m

Smart Cooling™ equipment was OFF for 9 days with an average hotel occupancy of
82%. In 9 days, total chiller consumption was of 129.06 MW/h, an average of 14.34
MW/h per day.

e Formula: (129.06 MW/h + 9 days) = 14.34 MW/h on a 24-hour average.

Test Nr. 2 summary:

After a 30-day, 24-hour comparison test of average electricity consumption of a Carrier
30XA1002, we ascertained that average savings were of 2 to 3 MM/h, contingent on the
hotel’s occupancy rate. Total 30-day water consumption, including Smart Cooling™
maintenance was 375 mé3.

16 14.34 MW/h

Smart Cooling™ system OFF
12 11.07 MW/h I Total Energy Usage

MW/h
[e9)

Average ambient air
temperature: 35.7 °C

Average ambient air
humidity: 34%

Smart Cooling™ system m Smart Cooling™ system OFF
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Test 2

30-day overview with Smart Cooling™ turned m and .

Smart Cooling™ Water and Electricity Consumption Readings
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ROl Summary:

Calculated savings:
e Daily electricity savings = 2.5 Mw/h X 0.45 AED (energy supply rate) = AED 1,125.
e Monthly electricity savings = AED 1,125 X 30 days = AED 33,750.

Operation costs:

e Monthly water consumption = 375 m3 X 10 AED (water supply rate) = AED 3,750.
e Biochemical materials and maintenance costs = AED 600.

e Total operational costs = AED 4,350.

e Monthly net savings = AED 33,750 - AED 4,350 = AED 29,400.

Equipment costs:
e 2 Smart Cooling™ devices = AED 210,000 (/nc. VAT)

Return on Investment (ROI):
e 2 Smart Cooling™ devices= 210,000 / (29,400 X 8) = 10.7 Months

ROI Calculation Notes:
There are effectively eight operating months comprising heat season and four months with negligible
savings, which were not considered for the purposes of this ROl calculation.

As per the readings above, measured savings range from 2 to 3 MW/h per day. For
estimation purposes, we have based the ROI calculation on average savings of 2.5
MW/h.

ROI calculation is contingent on a building’s cooling requirements and external air tem-
perature).

Luca Gallarate
31 July 2019

74
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Annex:

RIELS

—

Rieds instruments srl
Viale Spagna, 16
5020 Ponte San Micold (PD) - TALY
Ph. +39 0498961771 | info@riels.it

RIF600 | Clamp-on Ultrasonic Meter Calibration Report

Pipa diamates Dan Diata 1522018
Ambnen! lemperatune 20°C
Standard Device before test MNormal Modsi RIFGDOW
Standard Devade After Test MNormal
Test result Cualified
Measured Mediim Water
Acriracy 1%
Signal Strangth upP- an
DOWN. 80
Standard device name Statec volumeltric method/standard Meler Method Walsr FlowStandard Device
Standard device accuracy 0.20%
Test flow Temperature | Pressure | Tested Meter Flow Basic Error Repestability
Paoint m3h = Mpa math % %
101,52 250 0,300 1037 [RET]
Point 1 10147 101,47 50 0,300 102 .07 020 D5 0,147
101,42 20 0,300 101 97 D542
7. %0 0,300 175 [T E]
Posird 2 7119 Tar 250 0 300 1165 7175 0646 0759 | 0145 | D147
71,34 20 0,300 7186 D7
263 250 0,300 2651 [T F]
Point 3 26,36 2636 %0 0,300 26 56 26,55 0,750 0,132
2630 250 0,300 26 58 0720
Verification Based on JIG 1030-2007 < Ulrasonic owmeter venfication procedures =
Scale Facior=1
Miels nstruments sl | test Repor
Pag. 1di2
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RIELS

Rieds instruments wrl
Viale Spagna, 16
35020 Ponte San Mcold (FD] - ITALY
Ph. + 30 08961771 | infod@nel it

&

L

S

¢ — SGS
RIF600 |Test Report misuratore di portata ad ultrasuoni clamp on
[ametro ubanons DMNBD Lot [LoF ]
Temparalura ambents 20'Cc
Despositvo standard prima dol iost Nommale Maodel RIFG00W
Despositvo standard dop d test  Normale
Resuitato del lest Quakfied
Licuncher Actua
Accurateza 1%
Potenza dei segnak uP; B0
DOWN. 00
Tpo di dispositive standard Matodo volumsincn siatico/Misumion di portata volumainco
Accuraterra del dispostng stands 0 20%
Test Misuratore Temperatura [Pressione]  Misurators testato ertore base Ripetibilita |
Punti mim = lglﬁ,,-:I mih K
101,52 2.0 0, 10237 0,730
Punto 1 0147 | 101,47 50 0300 | 10207 102,10 0501 0147
101,42 %0 0,300 101,67 0,542
7137 250 0,300 s 0673
Punto 2 71,18 " 250 0,300 7185 TS 0 A48 0756 | -0.148 | 0147
T4 %0 0,300 T1.88 0720
2032 5.0 0,300 251 0722
Punio 3 26,36 2636 %50 0,300 26,56 2,55 0,756 0132
- X% | %0 0300 | 2658 0.720
Venficabon Basad on G 10302007 « Litrasonic Nowmeter venficaton proceduras >
Scale Factor=1
Riels inatruments wi | test Report
Pag. 2di 2
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