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Introduction:

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:

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.

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

e Nozzles spray 5-40 ym droplets.

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

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 ™ m and OFF
Energy data was taken from the electrical substation.

e Formula:
COP = Cooling (kW) + Electrical (kW)

e Test time: 72 October 2019 — 27 October 2019

e Chiller model: Carrier 30XA602 — 3 Nos equipped with intelligent adiabatic pre-cool-
ing Smart Cooling™ device
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Ambient temperature (in Celsius) and air relative humidity:

e comparison between air temperature and relative humidity before and past
Smart Cooling™ condenser coil protective membrane;

e Dbefore air inflow into condenser coil.

Ambient air temperature
44°C RH 28

Air temperature behind Relative air humidity behind
Smart Cooling™ condenser Smart Cooling™ condenser
coil protective membrane coil protective membrane
29 °C RH 75

Page 6 of 16 @ {3{}@



Test report Nr 50

Testing summary:

The temperature drop achieved and measured was of 156°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%.

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

Unit with option 119, LWT = 7°C
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Summary of 14-day comparison between Smart Cooling™ switched
OFF for 7 days and Smart Cooling™ switched (&N for 7 days

e Average ambient temperature during the period between 12 October 2019 and 19
October 2019 with Smart Cooling™ switched OFF was 33.9 °C

e Average ambient temperature during the period between 20 October 2019 and 27
October 2019 with Smart Cooling™ switched m was 31.60 °C

TOYOTA SHOWROOM
3 meters, 20 Oct 2019 - 27 Oct 2019 - 1 hour, System
320 kWh
300 kWh A
280 kWh [ \
260 KWh / \ 4 A

240 kWh P / \ /\ / \/ \/\’\

220 kWh \/ \\/\ / \ / ‘ \/\ /\
Do/ L | | [

200 kWh

180 KWh \ \V/
160 KWh \-\-\’\’,

140 KWh

[ Chiller 1 - E [ Chiller 2 - E 1 Chiller 3 - E

Eniscope Analytics

Meter Total Average Max Min

Chiller 1 - E 17.66 MWh 91.97 kWh 133.70 kWh 46.97 kWh
Chiller 2 - E 8.32 MWh 43.32 kWh 112.78 kWh 141.33 kWh
Chiller 3-E 15.78 MWh 15.78 kWh 112.54 kWh 41.50 kWh
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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

Eniscope Analytics

[ Chiller2 - E

[ Chiller 3 - E

Meter Total Average Max Min

Chiller 1 - E 16.71 MWh 99.47 kWh 134.47 KWh 71.14 kWh

Chiller 2 - E 15.09 MWh 89.81 kWh 157.24 kWh 65.43 kWh

Chiller 3-E 15.07 MWh 89.73 kWh 130.55 kWh 52.97 kWh
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Testing Data:

1 e 3
TS [ AR AR O T AR A

da [rom— gg '.g - i 5 g{ d e ; 5 !E " 2 H %
IR R R I PUEE 3 %0 234l
s [ o s n ™ wan T | e W T 0 w | o P s
A | v ey | @ W om | P ] e | x| o | ke o | wm | xn | =

iremmore | e e = i ) - wz [ ot ® s e | ox yram = aw
e o = T ) S ) T | e ) s e | ¢ | s = -
1RO | e . e ) E fam o | = E] e i n | ren = %
TTRAREE | S ) = ) = ™ CE © | em E] Y e ™ | MEs = Y
) e n ) ) E e W | eem E) E o ] T = s
THEATHION | TR wim » ) = e e 0 e = "~ AR v | = .
RFRTY. D s J i g = R e » AT ™ AT qn_): M e - e
e Wy | » o = " T0es % | T [ D W » | m=m = £
AR e = = " 1HeE w | ran E B = T e E o
i) e o _E_ ™ ™ R w | ma [ i e w | e | = o
AT | SRR = n o ) = ToaRy i T W Y e & E0ey ] "
hAnIE | wieem | mme | & e | e | T s || w an | s | W | mg & s
LIRS IS | T Trine ) nEmy = on Y u e ] - TR ar | e ] ]
BIWIN0 | e o an g | m n = it D w . W | w1 | W w aem
A e = - = -2 108 » e = 4 v » | mm E e
12N | s R v T » s e o | e [ ™ T | mme E =
121N | rmmen Vone ) Cr s it *® =N E) I i | mar n i
B e | SSTERa TR » el | = i ket " Tl B . TR - ] w A
Ty —— oy n - = o e " R = . B w | rese w )

e | e | N o w | - Lo ] Cal ] | e 3 | sem T | w
1T 18T B » T M - wem W | e El L ) | wen " £
TRRAMEm | e £ ) W # s e ® | e = ™ e » | e El "

[ F T T——— £ =n £ e =z ne |
Tkl WV R ] ™) . |
Tt -~ e e

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

r A AR HEREY t]'f.l%gﬁ SIS AR H M
=== Tk 3 alla ok e R 5 il el s ek i
: HIE 23| § [d588 | 12 ALK
3102003 M0 00 ASTOE10400 OR5ET 33 ToGE k] AT B 33 ¥ » 2N [ itr g k1l TSy » %
1385 30700 08 V5 G SO0 Hike ] n T n -1 X% TEan 1 E100a ke 2% TEET 3 L= r ke &
1A NnTeRe 15051 M B k"3 fLY A n % JEX .73 [ [F) s frai . Y 158 h3 15000 Fa) Fs
17 s X radne ARFGR I [T n TR ol mry Taund k] [ 115] = AP (& ln] n Ea ] e
12,80 307908 08 15T EIRAE00 ]l an mra Fol 4% 1A n (= k] n Bk ET0 n 2 e m LY
1AAEEN 157 D940 L2 1, n Pl el P % Jod404 n LTh m BELY L1519 n = m L
13 802075 05 08 A5 DS A00 A o 8358 an -168% ETES kil LU X n AME [¥ ¥k} ki ] A5 n ity
1280 30 T00F D8 6O aaros n EE At n -16% s n SEM ] A% EOE n (- FLA m %
LR kT b 1570906200 g n B0 M 0% 14l 1 (e ) M A% 15743 3 0053 M o
13 90 20508 A5 DRI EATD » ET3E1 n -1 T4 » (4[] b3 - A 6 Eirird k7] -11%
1380 3070 1008 AR (1] ] b ] A M 2% w0k n [ =417 M % I b1} JEL+ T M 1%
ARSI 1570950000 2T i 0T M T RIS &) (3510 » N 1574 A0 0 M ¥
LER - F iR PR 157 (953600 QECETEY a0 FRAEE k1 -30% Efis & (=2 00] L1 2% 130548 Al ETEk L1 T
138020 1308 1670957200 04T ELd 1T ar -1 1ITOI &3 BET) w EI% ITE i BRETY w i
118005 1408 157 Q0RO 25542 4 100435 ¥ ., AMS516 41 A2 M % Rlat a1 BAXTY M A%
1AW 158 15 4 e rr3 b oA » % e aF oo fr ) » % TEsr a3 Hihd » 1%
13802079 1608 157 DGEE00 M8 i 106857 n £% TIETY L1 &8 3 Mo ETH il 10143 n L
12853079 1708 ASTEIT IR wrang b 108250 n LY 3G » 188 b r - (Ll frd » avoes br] A%
1AW 1808 157 09TAZN S0 k1) b ikl a1l B s N (L] n =100 R iR k1) ETRLFS n Fs
13 802075 1908 157 D ERDD =S » 1M6EIE u - AHATE kY (E::] o N9 NS 5 WEETE u »
12,00 3070 2008 6O W PR b3 FRED » - 3TaT an 141 wn - DD FEAR n a7 b %
1ANEe 157 900 0= » 9T P} B 11630 » 141 b= ] =100 MATA 5 Ay H %
13 8007 2208 157 DRI ek M AT H (%9 RERT: ] k'] 1&8 b ] Bl AR M Eiv ] ] -
1185300308 RLH k] e M 2 m 0% Lol M 141 n Vo, 33 k2] (2411 u ™%
Tola! KWATLorsunpion 2505 HGY HIT 30 HD Ho
Tolal EWH Sanngs a3 Sk ;':l
Takal gawings in % A% £1% I!-‘l
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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

Smart Cooling™ ON

Chiller 3 electricity consumption
2019-10-26

Smart Cooling™ OFF

Chiller 3

Smat oot ors
S Coolng™ o

Smart Cooling™ ON

‘Smart Cooling™ OFF
Chiller 1 slectric

Total chiller KW/h consumption in 7 days 16711 15 BA5S 15 0&8 &102 15075 14 308

Difference/iw'h savings in 7 days B25 B 886 TEO
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Conclusion:

e Average ambient temperature during the period between 712/10/2019 - 19/10/2019
with Smart Cooling™ switched OFF was 33.9 degrees Celsius

e 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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Annex:

Riels instruments srl

,_p-f"-’m Viale Spagna, 16
E I EI. 5 35020 Ponte San Nicold (PD) - ITALY
CAT ML N Ph. +39 049891771 | info@riels.it
‘-—-“"'f
RIFE00 | Clamp-on Ultrasonic Meter Calibration Report

Pipe diameter DiNB0 Date 15122018
Amibsant lemparalure 2C
Standard Device before tast MNormal Model RIFBOOW
Standard Devide After Tost MNormal
Test result Qualified
Measured Medium Watar
Accuracy 1%
Signal Strength UP a0
DOWN: 90
Standard device name Static volumatric mathod'standard Mater Mathod Waler FlowStandard Device
Standard device acouracy 0,20%
Test Standarc WEIST | Temperature | Pressure| Tested MeterFlow |  BasicEror | Repeatability
Paint _maih “C Mpa _____mdh ) )
101,52 250 0,300 10227 0,738
Point 1 101,47 | 10147 250 0,300 102,07 102,10 0,591 0147
101,42 250 0.300 | 101.97 0542
71,27 250 0,300 71,75 0,673
Point 2 71,18 27 250 0,300 71,65 7,75 0,646 0,759 | -0,148 | 0,147
71, 250 0,300 71,86 0,729
26,32 250 0,300 26,51 0,722
Point 3 26,36 26,36 250 0,300 26,56 26,55 0,759 0,132
26,39 250 0,300 26,58 0,720
Verhcation Based on JJG 1030-2007 = Ultrasonec Nowmelar venhicahion procedures =
Scale Factor=1

Rieds instruments sl | test Report
Pag-1di2
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P |
RIELS
——

Riels instruments srl
Viale Spagna, 16

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

RIF600 |Test Report misuratore di portata ad ultrasuoni clamp on

Meameaten hibamona NNAD Nata 15MHOMA
Temperatura ambiente 29°C
Dispositivo standard prima del test Mormale Model: RIFGOOW
Dispositivo standard dop il tast  Mormale
Risultato ded test Cualified
Liquida Acqua
Accuratezza 1%
Polenza dei segnali UF: 90
DOWN: 80
Tipo di dispositivo standard Medodo volumelrico staticoMisuralore di portata volumelrico
Accuratezza del dispositivo standa 0,20%
Test [Misuratore standard Temperatura|Pressione] _Misuratore testato efrore base Ripetibilita_|
Punti m3h e m3lh %
101,52 250 0,300 10227 0,739
Punto 1 101,47 | 10147 250 0,300 102,07 | 10210 0,561 0,147
101,42 250 0,300 101,97 0,542
71,27 250 0,300 71,75 0,873
Punio 2 71,19 7127 25.0 0,200 71,65 ™75 0,646 0,759 | -0,146 | 0,147
71,34 250 0,300 71,86 0,729
2632 250 0,300 26,51 0,722
Punlo 3 26,36 | 2636 250 0,300 26,56 26,55 0,758 0,132
| 26,39 B 250 0300 | 2658 0,720
Venfication Based on HG 1030-2007 < Ultrasonic flowmeter verification proceduras =
Scale Factor=1
Riels instrurments sol | test Report
Pag.2di2
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