09 September 2017 T EST R E P O RT
008

SMART COOLING™ PRO10 SYSTEM

NOVOTEL,
IBIS Hotels

Test Participants:

Project name: NOVOTEL / IBIS FUJAIRAH Location: Fujairah, UAE
Organization Responsible: Ecovis Engineering Ltd

Compiled by: Alexander Alzamora




Test report NOVOTEL/IBIS, Fujairah, UAE

Table of Contents

INtrodUCTiON: .. 3
Main COMPONENTS: .. 4
Measuring instruments: ... ... 5
Testing Smart Cooling™ PRO 10 ... 6
Testing data: .. 7
CONCIUSION: | 10

Page 2 of 10 @ &



Test report NOVOTEL/IBIS, Fujairah, UAE

Introduction:

Type of structure: Hotel complex with air-cooled water chillers.

Cooling units: Air cooled water chiller Petra APSa 325-2.

Chiller booster: Smart Cooling™ PRO 10, adiabatic technology with condenser protec-
tion (BY70).

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-cool-
ing 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 within the cooling circuit.

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

System installation on chiller condensers Existing chillers on site
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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.

¢ 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.

£y SMART COOLING
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Measuring instruments:

All measurements were collected using the following set of professional diagnostic tools:

e ENICOPE analytics energy measurement system — main platform for real-time
energy logging (kWh, temperatures, humidity, load profiles).

e Cooling power calculator — modules for evaluating cooling capacity and operating
parameters of the chiller.

e Ultrasonic flowmeter RIF 600 — non-intrusive ultrasonic sensor for measuring
chilled-water flow.

e Thermal camera Testo 882 — used to detect condenser surface temperatures and
visualize temperature drop provided by Smart Cooling™.

e Clip-on current probes (ENICOPE sensors) — for measuring electrical load and
phase consumption on chiller power lines.

ENICOPE Cooling power
analytics calculator

I1&®E

Thermal camera Current sensors, Ultrasonic flowmeter
Testo 882 clip-on probes RIF 600
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Testing Smart Cooling ™:

Step 1 — Installation of data logging equipment

A data logger was installed on the PETRA APSa 325-2 chiller system to collect all
real-time energy consumption and operational parameters.

Measurements were recorded using the ENICOPE analytics energy monitoring platform.

Step 2 — Measurement period with Smart Cooling™ OFF

The first 4 days (96 hours) were monitored without the Smart Cooling™ system. During
this period:

e FElectrical consumption: 44,264 kWh

e Water consumption: O m3

e Average temperature: 36.56°C

e Average humidity: 39.9% RH

Step 3 — Activation of Smart Cooling™ system
The adiabatic pre-cooling system Smart Cooling™ BY-70 was switched m

Step 4 — Measurement period with Smart Cooling™ (&N

The next 4 days (96 hours) were monitored with the system operating.
During this period:

e FElectrical consumption: 34,955 kWh

e Water consumption: 69 ms3

e Average temperature: 36.28°C

e Average humidity: 41.32% RH

Step 5 — Comparative analysis

Energy consumption for both 4-day periods was compared under similar temperature and
humidity conditions.

The measured energy savings delivered by Smart Cooling™ over the 4-day mperiod
were: 9,308 kWh saved

Air cooled water chiller
Petra APSa 325-2
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Testing Data:

Comparison of total KWh consumed by rack «B» chiller system for 4 consecutive days
with adiabatic pre-cooling system OFF — to 4 consecutive days with adiabatic system
m (with comparative temp. & RH data).

¢ Equipment tested: Air cooled water chillers Petra APSa 325-2.

Date System | Time | Average | Average Saving | Sawing Hrsused |KWhused| Rain m3 Waler
Temp C |Humidity HR%| KWh % periest | periest consumplion

08092017 OFF 1501 36.20 4155 0 0 221500 11429 Mo 0
09.09.2017 OFF 1500 36.01 3947 0 0 451500 11158 Mo 0
10.09.2017 OFF 1504 36.60 3852 0 0 F200:00 | 10839 Mo 0
11.09.2017 OFF 15:00 3742 40.40 0 0 96:00:00 | 10837 Mo 0

Total 0 44264 0
15082017 ON 14:00 36,09 4258 2137 19% 96°00:00 9292 Mo 17.42
16.09.2017 ON 14:03 36.69 4540 2209 21% [120:0000| B8BGE No 15.80
17.00.2017 ON 14:05 3525 3057 2501 23% [ 1440000 8387 No 18.34
18.09.2017 ON 14:00 36.49 4304 2379 22% | 167.00000) 8458 No 17.99

Total 9226 21.25% 35008 69.55

Comparison of total KWh consumed by rack «B» chiller system for 4 consecutive days
with adiabatic pre-cooling system OFF - to 4 consecutive days with adiabatic system
m(with comparative temperature & RH data).

Comparison of total kWh consumption
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Chillers energy consumption
16.09.2017 Smart Cooling™ system (8N vs 09.09.2017 Smart Cooling™ system OFF
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Chillers energy consumption
17.09.2017 Smart Cooling™ system (8N vs 10.09.2017 Smart Cooling™ system OFF
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Chillers energy consumption
18.09.2017 Smart Cooling™ system (8N vs 11.09.2017 Smart Cooling™ system OFF
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19.09.2017 Smart Cooling™ system (X)) vs 12.09.2017 Smart Cooling™ system OFF
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Conclusion:

The Smart Cooling™ adiabatic pre-cooling system demonstrated a clear and measura-
ble improvement in chiller efficiency during the testing period.

Across two comparable four-day cycles, the system reduced electrical consumption from
44,264 kWh OFF to 34,955 kWh m resulting in a total saving of 9,308 kWh over the

4-daymperiod.

Based on these results, the projected monthly savings amount to 69,195 kWh, corre-
sponding to USD 7,611.45 at an electricity rate of $0.11/kWh.

The reduction in energy use equates to a decrease of more than 13,000 pounds of CO,
emissions per month.

Considering the achieved savings, the Return on Investment (ROI) for installing the Smart
Cooling™ system at this site is estimated to be 12 months.

Smart Cooling™ effectively lowered chiller energy consumption under similar tempera-
ture and humidity conditions, confirming its ability to enhance system efficiency and
reduce operating costs.

Alexander Alzamora
September 20, 2017
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