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Introduction:
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Type of structure: Toyota showroom, UAE.

Cooling units: Air cooled water chiller Carrier 30XA852, 3 nos of Carrier 30XA852 chill-

ers upgraded with Smart Cooling™ out of 3 chillers totally.

Cooling capacity (manufacturer’s data): 838 Kw.

Energy consumption (manufacturer’s data): 234 Kw.

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

tion.

3-unit chiller retrofits were made to reduce the energy consumption of chillers and to 

increase chiller COP efficiency. Chillers were equipped with intelligent adiabatic pre-cool-

ing system Smart Cooling™ PRO 10.

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 con-
densers of the cooling equipment. Smart Cooling™ initiates the adiabatic process even 

before the mechanical cooling kicks in and the equipment receives a temperature-re-
ducing fine mist of processed water that within the cooling circuit.

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

• Water system purifies and sterilizes water to prevent mineral buildup and bacteria.

• Pump provides 70 bar pressure.

• Control unit regulates operation via real-time data (temperature, humidity, chiller 

parameters).

• Nozzles spray 5–40 µm droplets.

• A set of fasteners and fixings ensure the compatibility of the equipment with the 

chiller.
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Measuring instruments:
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Measurements used a RIELS RIF 600 W ultrasonic flow meter.

It measures flow based on ultrasound time difference across the pipe. 

Connected to chiller pipes to verify efficiency with Smart Cooling™ ON    and

Energy data was taken from the electrical substation.

• Formula:
     COP = Cooling (kW) ÷ Electrical (kW)

     

• Test time: 12 October 2019 – 27 October 2019

• Chiller model: Carrier 30XA602 – 3 Nos equipped with intelligent adiabatic pre-cool-

ing Smart Cooling™ device

ON OFF
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Ambient temperature (in Celsius) and air relative humidity:

• comparison between air temperature and relative humidity before and past

Smart Cooling™ condenser coil protective membrane;

• before air inflow into condenser coil.

Ambient air temperature

44°C

Relative air humidity

RH 28

Air temperature behind 

Smart Cooling™ condenser 

coil protective membrane

29 °C

Relative air humidity behind 

Smart Cooling™ condenser 

coil protective membrane

RH 75
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Testing summary:
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The temperature drop achieved and measured was of 15°C. The average temperature 
drop in 14 hours was of 10 to 14 °C. We see in the data sheet issued by chiller manu-

facturer “Carrier” the chiller performance in different ambient conditions and with 100% 

chiller load.  As proven by the measurement, the Smart Cooling™ system boosts chiller 

cooling capacity by 10% and reduces electricity consumption by 24%.

ON OFF

Cooling capacity Data Sheet
Unit with option 119 (high energy efficiency)

Smart Cooling™ Smart Cooling™
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Summary of 14-day comparison between Smart Cooling™ switched

OFF   for 7 days and Smart Cooling™ switched   ON  for 7 days

• Average ambient temperature during the period between 12 October 2019 and 19 

October 2019 with Smart Cooling™ switched   OFF was 33.9 °C

• Average ambient temperature during the period between 20 October 2019 and 27 

October 2019 with Smart Cooling™ switched   ON  was 31.60 °C 

ON

ON

OFF

OFF

TOYOTA SHOWROOM
3 meters, 20 Oct 2019 – 27 Oct 2019 – 1 hour, System

Chiller 1 – E               Chiller 2 – E                Chiller 3 – E

Eniscope Analytics

320 kWh

300 kWh

280 kWh

260 kWh

240 kWh

220 kWh

200 kWh

180 kWh

160 kWh

140 kWh

Max MinMeter Total Average

133.70 kWh 46.97 kWhChiller 1 – E 17.66 MWh 91.97 kWh

112.78 kWh 141.33 kWhChiller 2 – E 8.32 MWh 43.32 kWh

112.54 kWh 41.50 kWhChiller 3 – E 15.78 MWh 15.78 kWh
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Eniscope Analytics

Max MinMeter Total Average

134.47 kWh 71.14 kWhChiller 1 – E 16.71 MWh 99.47 kWh

157.24 kWh 65.43 kWhChiller 2 – E 15.09 MWh 89.81 kWh

130.55 kWh 52.97 kWhChiller 3 – E 15.07 MWh 89.73 kWh

TOYOTA SHOWROOM
3 meters, 12 Oct 2019 – 18 Oct 2019 – 1 hour, System

400 kWh

350 kWh

300 kWh

250 kWh

200 kWh

 Chiller 1 – E               Chiller 2 – E                Chiller 3 – E
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Testing Data:

Comparison of individual chiller electricity kW/h consumption
October 12 vs October 20

Comparison of individual chiller electricity kW/h consumption
October 13 vs October 21
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Comparison of individual chiller electricity kW/h consumption
October 14 vs October 22

Comparison of individual chiller electricity kW/h consumption
October 15 vs October 23
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Comparison of individual chiller electricity kW/h consumption
October 16 vs October 24

Comparison of individual chiller electricity kW/h consumption
October 17 vs October 25
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Comparison of individual chiller electricity kW/h consumption
October 18 vs October 26

Total chiller electricity consumption comparison for 7 days – in kw/h
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Conclusion:

• Average ambient temperature during the period between 12/10/2019 - 19/10/2019 

with Smart Cooling™ switched OFF was 33.9 degrees Celsius

• Average ambient temperature during the period between 20 October 2019 - 27 
October 2019 with Smart Cooling™ switched ON was 31.60 degrees Celsius

1. Total 7-day consumption of three chillers with Smart Cooling™ OFF (kW/h): 46 873 
kW/h

2. Total 7-day consumption of three chillers with Smart Cooling™ ON (kW/h): 36 293 
KW/h

3. Total savings in kW/h: 10 580 KW/h
4. Savings in percentage: 22.57%
5. 7-day usage of water: 50 m3

The estimated savings based on a 10°C temperature decrease and 100% of chiller load 

was of 543 Kw/h per chiller within 24 hours with Smart Cooling™ operating for 14 

hours.

Based on site measurements we can see that without Smart Cooling™ all three chillers 

operate with an average load of 50%, while with Smart Cooling™ in operation the third 

chiller goes into standby mode due to sufficient cooling capacity. The operating chillers 

remain at load levels of 50-60%.

With 50%-60% chiller load, Smart Cooling™ was able to deliver an average of 503 Kw/h 

savings per chiller within 24 hours, significantly more than expected. Such results are 

achieved due to Smart Cooling™ decrease of, on average, 15°C and increased operat-

ing time.

Ali Soufan _____________________
30 October 2019
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