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Test report No.45

Introduction

Type of Structure: Multistory hotel building.

Cooling equipment: Carrier 30XA 1002 air-cooled water chiller (2 units).
Cooling capacity as per manufacturer's data performance sheet: 1000 kw
Electricity consumption as per manufacturer's data performance sheet: 344 kw

Chiller booster: Smart Cooling™ PRO 10 — adiabatic technology with condenser protection.

Chillers were retrofitted with the intelligent adiabatic Smart Cooling™ system to reduce their electricity
consumption and increase COP (Coefficient of Performance) efficiency.

The intelligent adiabatic Smart Cooling™ system combines an adiabatic evaporative pre-cooling
process and condenser protection with mechanical air filtration. The intelligent adiabatic Smart
Cooling™ system is mounted externally in front of the condensers of the cooling equipment. Smart
Cooling™ initiates the adiabatic process even before the mechanical cooling kicks in and the
equipment receives a temperature-reducing fine mist of processed water that reduces the temperature

of condensation within the cooling circuit.

Main components

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

Protective membranes are installed outside the condenser and cover its entire surface, preventing
water mist from coming into direct contact with the condenser.

Water filtration, purification and sterilization: the system purifies water from minerals and sterilizes water
to prevent bacterial occurrence.

A high-pressure pump provides water pressure of up to 70 bar while a water recirculation system
reintroduces non-evaporated water into the water purification and pump system.

The control unit regulates the system according to real-time data sets such as chiller parameters,
ambient air temperature and humidity to supply the adiabatic system with the appropriate amount of
water.

A high-pressure nozzle provides water spray with 5- to 40-micron droplets.

A set of fasteners and fixings ensure the compatibility of the equipment with the chiller.
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Equipment tested: Carrier 30XA1002 air-cooled water chillers.

Chiller without Smart Cooling™ Chiller with Smart Cooling™

Shown in picture No.2 are the chiller's condensers fully enveloped by Smart Cooling’s™ protective
membranes, which prevent water damage infiltration and damage. To the right of the image is the
Smart Cooling’s™ pump station, pumping meticulously treated water at a 70-bar pressure. The

system is equipped with an automated Siemens controller. The system also includes a water drain

line to re-filter and safely reuse water, seen on the top right-hand side.

Picture No.2 - chiller equipped with Smart Cooling™

Temperature probe Nr.1 Temperature probe Nr.2

Ambient air
temperature
probe

o o Probe showing inflowing air temperature before
Probe showing inflowing air temperature past reaching the protective membrane: +43.0°
the protective membrane: +28.6° Celsius. Celsius.
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Testing procedures on Test Nr.1

Measuring instruments

An RIF600 ultrasonic waterflow meter was used to assess the effectiveness of the chiller.

An Eniscope Analytics energy monitoring equipment was used to measure electricity consumption.
The formula for COP calculation was: El/kw + cooling/kw = cop.

Testing Procedure
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 Analytics device.
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 (Kilowatt hours).
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 consumption 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™.

In all tables below, chiller operation without Smart Cooling™ are shown in red and chiller operation

with Smart Cooling™ fully operational are shown in blue.
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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 m3,

In total, water supply expenses were of 924 AED.

Test Nr.1.
5-day comparison of chiller electricity consumption and electricity savings
In red: 17 to 21 June - Smart Cooling™ OFF

In blue: 3 to 7 June - Smart Cooling™ ON
18000
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N Total chiller consumption KW/h "Smart Cooling"OFF mmmm Total chiller consumption kw/h "Smart Cooling'" ON Saving in KW/h

0

Test Nr.1 Summary

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.

.r" u. P ""“‘:E}._
Page 6 of 16 tf.i : f:\.-&ﬂ



Test report No.45

Test Nr.1
Five-day electricity consumption comparison — 17 to 21 June with Smart Cooling™ OFF

and 3to 7 June with Smart Cooling™ ON

Chiller load Chiller load
pate Savings in kw/h | Savings in % "é‘;*:)llsn’z‘;’a’ M(’:i(‘)}:)lisrzg?;t
OFF ON

17/06/2019

00:00 236 45%
17/06/2019

01:00 157 31%
17/06/2019

02:00 193 39%
17/06/2019

03:00 176 37%
17/06/2019

04:00 112 23%
17/06/2019

05:00 166 35%
17/06/2019

06:00 139 31%
17/06/2019

07:00 76 18%
17/06/2019

08:00 104 22%
17/06/2019

09:00 105 21%
17/06/2019

10:00 104 21%
17/06/2019

11:00 122 24%
17/06/2019 84% 57%

12:00 193 34%
17/06/2019

13:00 182 31%
17/06/2019

14:00 142 25%
17/06/2019

15:00 59 10%
17/06/2019

16:00 95 17%
17/06/2019

17:00 102 17%
17/06/2019

18:00 123 20%
17/06/2019

19:00 111 20%
17/06/2019

20:00 103 19%
17/06/2019

21:00 153 27%
17/06/2019

22:00 45 9%
17/06/2019

23:00 76 16%
Day Total 3075 25%

RS- oY
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Test Nr.1

Chiller load Chiller load
Date Savings inkw/h | Savings in % Vgg:)”sn'g?’;t "gg(‘)l?‘%?{“
OFF ON

18/06/2019

00:00 97 18%
18/06/2019

01:00 65 13%
18/06/2019

02:00 113 22%
18/06/2019

03:00 82 16%
18/06/2019

04:00 35 7%
18/06/2019

05:00 35 7%
18/06/2019

06:00 36 7%
18/06/2019

07:00 50 10%
18/06/2019

08:00 46 9%
18/06/2019

09:00 62 12%
18/06/2019

10:00 121 21%
18/06/2019

11:00 103 17%
18/06/2019 86% 77%

12:00 111 19%
18/06/2019

13:00 120 20%
18/06/2019

14:00 135 22%
18/06/2019

15:00 40 6%
18/06/2019

16:00 a1 6%
18/06/2019

17:00 85 13%
18/06/2019

18:00 97 15%
18/06/2019

19:00 101 16%
18/06/2019

20:00 108 17%
18/06/2019

21:00 99 16%
18/06/2019

22:00 42 8%
18/06/2019

23:00 34 7%
Day Total 1860 14%
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Test Nr.1

Date

19/06/2019

00:00

19/06/2019

01:00

19/06/2019

02:00

19/06/2019

03:00

19/06/2019

04:00

19/06/2019

05:00

19/06/2019

06:00

19/06/2019

07:00

19/06/2019

08:00

19/06/2019

09:00

19/06/2019

10:00

19/06/2019

11:00

19/06/2019
12:00

19/06/2019

13:00

19/06/2019

14:.00

19/06/2019

15:00

19/06/2019

16:00

19/06/2019

17:00

19/06/2019

18:00

19/06/2019

19:00

19/06/2019

20:00

19/06/2019

21:00

19/06/2019

22:00

19/06/2019

23:00

Total of day

Chiller Chiller load
Savings in kw/h | Savings in % Smart \Aél(!)f;“Snr;?':t
Cooling™ oN
OFF
133 24%
161 27%
131 24%
95 18%
42 8%
54 11%
52 10%
62 12%
104 18%
83 15%
110 19%
115 19%
85% 85%
247 39%
230 36%
193 31%
74 12%
107 17%
112 18%
106 17%
72 12%
128 22%
189 33%
148 28%
89 18%
2836 21%
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Test Nr.1

Date

20/06/2019

00:00

20/06/2019

01:00

20/06/2019

02:00

20/06/2019

03:00

20/06/2019

04:00

20/06/2019

05:00

20/06/2019

06:00

20/06/2019

07:00

20/06/2019

08:00

20/06/2019

09:00

20/06/2019

10:00

20/06/2019

11:00

20/06/2019
12:00

20/06/2019

13:00

20/06/2019

14:00

20/06/2019

15:00

20/06/2019

16:00

20/06/2019

17:00

20/06/2019

18:00

20/06/2019

19:00

20/06/2019

20:00

20/06/2019

21:00

20/06/2019

22:00

20/06/2019

23:00

Day Total

Chiller Chiller
load with load with
Savings in kw/h | Savings in % Smart Smart
Cooling™ Cooling™
OFF ON
160 30%
173 33%
169 33%
167 33%
67 14%
95 19%
98 20%
74 15%
79 15%
97 16%
105 17%
141 22%
88% 79%
203 29%
219 30%
209 29%
137 20%
122 18%
132 19%
148 22%
181 26%
216 30%
253 35%
202 32%
170 29%
3616 25%
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Test Nr.1

Date

21/06/2019
00:00
21/06/2019
01:00
21/06/2019
02:00
21/06/2019
03:00
21/06/2019
04:00
21/06/2019
05:00
21/06/2019
06:00
21/06/2019
07:00
21/06/2019
08:00
21/06/2019
09:00
21/06/2019
10:00
21/06/2019
11:00
21/06/2019
12:00
21/06/2019
13:00
21/06/2019
14:00
21/06/2019
15:00
21/06/2019
16:00
21/06/2019
17:00
21/06/2019
18:00
21/06/2019
19:00
21/06/2019
20:00
21/06/2019
21:00
21/06/2019
22:00
21/06/2019

23:00

Day Total

PERIOD TOTAL

Page 11 of 16

Chiller load oiler
Savings in kw/h | Savings in % Vgg(‘)lisnr;?;t Smart
OFF Cooling™
ON
224 34%
‘ 209 34% ‘ ‘
‘ 201 33% ‘ ‘
‘ 251 42%
‘ 245 37% ‘ ‘
‘ 218 36% ‘ ‘
‘ 178 31% ‘ ‘
‘ 200 35% ‘ ‘
‘ 152 25% ‘ ‘
‘ 135 22% ‘ ‘
‘ 307 42% ‘ ‘
‘ 258 36% 74% 66% ‘ ‘
‘ 316 40% ‘ ‘
‘ 321 41% ‘ ‘
‘ 275 36% ‘ ‘
‘ 233 33% ‘ ‘
‘ 283 37% ‘ ‘
‘ 136 22% ‘ ‘
‘ 188 30% ‘ ‘
‘ 203 32% ‘ ‘
‘ 304 42% ‘ ‘
‘ 201 32% ‘ ‘
‘ 155 31% ‘ ‘
‘ 145 29% ‘ ‘
5339 34%
_ L
16726 24%
©
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Test Nr.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 Cooling™
turned ON.

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

Measured consumption with “Smart Cooling™” ON

Smart Cooling™ equipment was ON 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.
Formula: (221.41 MW/h + 20 days) = 11.07 MW/h on a 24-hour average.

Measured consumption with “Smart Cooling™” ON

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.
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 m3.

Electricity Consumption between 31 May and 30 June
2019 - in MW/h

16

14

12
10

[¢¢]

[e)]

S

MW/H
N
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Test Nr.2

30-day overview with Smart Cooling™ turned ON and OFF

Sm
Previous
Date water Sg:\"::;‘g’;;’ . Total Total Mw/h
consumption S onsumed consumed
inm® nm

31/05/2019 0 36 7918.56
01/06/2019 36 50 3079.44
02/06/2019 50 60 2199.6
03/06/2019 60 78 3959.28
04/06/2019 78 95 3739.32
05/06/2019 95 112 3739.32
06/06/2019 112 130 3959.28
07/06/2019 130 148 3959.28
08/06/2019 148 162 3079.44
09/06/2019 162 175 2859.48
10/06/2019 175 184 1979.64
11/06/2019 184 197 2859.48
12/06/2019 197 212 3299.4
13/06/2019 212 228 3519.36
14/06/2019 228 241 2859.48
15/06/2019 241 254 2859.48
16/06/2019 254 265 2419.56
17/06/2019 265 274 1979.64
18/06/2019 274 274 0

19/06/2019 274 274 0

20/06/2019 274 274 0

21/06/2019 274 274 0

22/06/2019 274 285 2419.56
23/06/2019 285 294 1979.64
24/06/2019 294 294 0

25/06/2019 294 294 0

26/06/2019 294 294 0

27/06/2019 294 309 3299.4
28/06/2019 309 332 5059.08
29/06/2019 332 355 5059.08
30/06/2019 355 375 4399.2

Smart Cooling™ operational notes

At 17:00, Smart Cooling™ turned off

On, after 15:00

Average Highest
ambient air ambient air
temperature temperature

34 43
34 40
34 43
33 39
36 46
37 46
37 a7
35 41
35 45
35 43
33 41
35 42
37 44
37 44
36 44
35 43
35 42
34 43
34 43
35 43
35 45
35 42
37 44
37 43
36 44
35 43
37 42
37 44
37 44
38 48
37 47
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ROI Summary:

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

Operation costs

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

Total operational costs = AED 4,350.

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

Equipment costs
2 Smart Cooling™ devices = AED 210,000 (Inc. VAT)

Return on Investment (ROI)
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 ROI 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 temperature).

Ali Soufan —7F—

31 July 2019
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Annex

A
RIELS
—

Riels instruments sel
Viale Spagna, 16

35020 Ponte San Nicold (PD) - ITALY
Ph. +39 0498961771 | info@riels it

RIF600 | Clamp-on Ultrasonic Meter Calibration Report

7 SG6S

Pipe diameter DN8&0 Date 151212018
Ambient temperature 20°C
Standard Device before test Normal Moded RIFGOOW
Standard Dewde After Test Normal
Test result Qualified
Measured Medium Water
Accuracy 1%
Signal Strength up a0
DOWN a0
Standard device name Static volumetric method/standard Meter Method Water Flow/'Standard Device
Standard device accuracy 0,20%
Test Standard MEIer | temperature | Pressure |  Tested Meter Fow BasicEmror | Repeatability
Point m3/h * Mpa m3/h %
101,52 250 0,300 10227 0,739
Point 1 101 47 101,47 250 0,300 102,07 102,10 0,501 D47
101,42 250 0.300 101,97 0,542
7127 250 0,300 71,75 0673
Point 2 71,19 727 250 0,300 7165 775 0,646 0759 | 0,146 | 0,147
7134 250 0,300 71.86 0,729
26,32 250 0,300 26 51 0,722
Point 3 26,36 2636 250 0,300 26,56 26,55 0,759 0,132
26,30 250 0,300 26,58 0,720
Verification Based on JJG 1030-2007 < Ultrasonic flowmeter verification procedures >
Scale Factor=1
Riels instruments se | test Report
Pag. 1di2
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Riels instruments sl

® Viale Spagna, 16
RIEL 5’ 5 Pon o s (0 O {
INSTAUMENTS Ph. +39 0498961771 | info@riels. it L SGS
‘-—/
RIF600 |Test Report misuratore di portata ad ultrasuoni clamp on

Dametro tbazione DNSO Date sna0ew
Temperatura ambents 2C
Dispositivo standard prima del test Normale Model RIFG0OW
Despositivo standard dop il test Normale
Risultato del test Qualihed
Liquido Acqua
Accuratezza 1
Potenza dei segnali uP. 00
DOWN W0
Tipo dh dispositivo standard Metodo volumetnico statico/Misuratore di portata volumetnco
Accuratezza del dispositivo standa 0 20%
Test Misuratore Temperatura|P Misuratore testato errore base Ripetibilita
Punti min < Mpa myh % %
101,52 250 0,300 10227 0,739
Punto 1 10147 | 10147 250 0300 | 10207 102,10 0501 0,147
101,42 250 0,300 101,97 0542
127 250 0,300 175 0673
Punto 2 71,18 na 250 0,300 7165 "7 0,646 0756 | .0,146 | 0,147
1.4 250 0,300 71,86 0,720
2032 250 0.300 2651 0722
Punto 3 26,36 2636 250 0,300 2056 255 0,750 0,132
20,29 250 0,300 26,58 0.720
Venficaton Based on JJG 1030-2007 < Ultrasonic flowmeter venfication procedures >
Scale Factor=1

Riels instruments wi | test Report
Pag. 2402
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