TEST REPORT: No.50

Date: 30 October 2019

TEST REPORT - TOYOTA SHOWROOM
ADIABATIC PRE-COOLING SMART
COOLING™ DEVICE PERFORMANCE AND

CARRIER 30XA852 CHILLER ELECTRICITY
CONSUMPTION REDUCTION.

Participated in the test:

Customer: Al Futtaim Motors, UAE

Contractor: Gerab energy systems LLC UTS Carrier

Installer: Gerab energy systems

Swiss Integrated Energy Technologies AG: Luca Gallarate

Project name: Toyota Showroom, UAE

Object address: Musaffah, next to Musaffah police station, Abu dhabi, UAE
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Test report No.50

Introduction:
Type of building: Toyota showroom, UAE.
Cooling units: air cooled water chiller Carrier 30XA852, 3 nos of carrier 30XA852 chillers upgraded with
Smart Cooling™ out of 3 chillers totally.
Cooling capacity by manufacturer's data performance sheet: 838 Kw
Energy consumption by manufacturer's data performance sheet: 234 Kw

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

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-cooling system Smart Cooling™
PRO 10. Chiller booster PRO 10 is based on pre-cooling of air before it enters condensers by using
water evaporation technology - spraying and vaporising a very fine water mist before entering the
condenser (hot air comes into contact with the fine water mist, the temperature of the incoming air in
the condenser is reduced).

Chiller booster components ensure 100% condenser protection from direct contact with water. The

water must not reach the condenser.

Main components:
The protective membranes: the membranes are installed outside before the condenser, covering 100%
of the condenser surface, thus preventing the water mist from coming into direct contact with the
condenser. Water filtration, water purification, water sterilisation: the system provides water purification
from minerals and water sterilization to avoid the risk of bacterial occurrence.
High pressure pump capable of providing water pressure up to 70 bar. A water recirculation system that
drains non-evaporated water into a water purification and pump system.
The control unit, which provides complete system control according to ambient air temperature and
humidity, provides the complete operation of the system, analyses the parameters of the chiller,
ambient air temperature and humidity, and provides the required amount of water in the adiabatic
system according to data gathered.
A high-pressure nozzle panels that provide 5-40-micron droplet water spraying.

A set of fasteners and fixings ensuring the compatibility of the chiller booster system with the chiller.
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Test time: 12 October 2019 — 27 October 2019
Chiller model: Carrier 30XA602 - 3 Nos equipped with intelligent adiabatic pre-cooling Smart

Cooling™ device

Measuring instruments:

Ultrasonic water flow meter RIF600 was used to measure the effectiveness of the chiller.
The energy monitoring equipment Enicope Enicope analytics, (BEST) was used to measure energy

consumption.

The formula for calculating the COP. El/kw + cooling/kw = cop
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Ambient temperature (in Celsius) and air relative humidity:

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

(2 before air inflow into condenser coil.

Ambient air temperature Relative air humidity

44°C RH 28

Air temperature behind “Smart Relative air humidity behind “Smart
Cooling™” condenser coil protective Cooling™” condenser coil protective
membrane membrane
29 °C RH 75
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The temperature drop achieved and measured was of 15°C. The average temperature
drop in 14 hours was of 10 to14 °C. We see in the data sheet issued by chiller manufacturer
“Carrier” the chiller performance in different ambient conditions and with 100% chiller load.
The difference between temperatures are shown in red — Smart Cooling™ device switched
off —and in green — Smart Cooling™ device switched on. 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°G

Alr temperature, "C

25 20 a5 40 A6

GAP  COMPUNIT GOOL GOOL GCAP COMPUNIT COOL GOOL CAP COMPUNIT GOOL COOL CAP COMPUNIT COOL COOL CAP COMPUNIT COOL COOL
30XA kW kW kW Ifs kPa KW kW kW s kPa KW kW kW s kPa KW kW kW s kPa KW kW kKW s kPa
252 295  Bh 5 14 16 PBhH T2 a1 14 15 274 78 151 13 14 M3 8n 85 13 13 248 96 105 12 11
302 d2n 72 a2 15 16 313 79 a9 ] 145 300 &7 a5 14 14 286 95 104 14 13 268 107 116 13 12
352 354 79 39 17 19 31 87 a6 16 18 326 95 105 16 15 310 105 114 15 15 291 118 126 14 13
402 420 91 103 20 a7 407 99 112 19 35 J93 109 21 19 33 378 119 131 18 ihl 358 153 145 17 28
452 485 107 119 23 40 468 17 120 2 a8 451 129 144 22 a5 435 14 153 M 35 411 157 169 20 A
S0z s45 117 131 26 a9 527 128 142 25 a7 508 140 154 M a5 468 154 168 23 32 452 172 186 22 20

[ErZ] 660 146 163 31 49 616 174 191 20 43 | L 08 Fa 40 g 213 2EY Y F il |

702 726 154 173 35 40 o 677 184 208 a2 35 651 201 221 3 3 BI7T 225 244 29 ET
752 J78 180, 199 37 41 763 196 215 38 aa TH 215 233 35 ] G998 235 254 33 a3 BRI G2 281 32 30
802 549 192 212 40 a8 821 209 230 39 a6 TH2 229 249 38 4 762 251 271 38 B 723 280 300 34 28 A
asz 898 196 219 43 45 8659 M4 287 4 40 w38 284 Bs7 a0 ar #0s 256 279 38 35 Th4 286 308 46 a2
o0z 965 221 244 46 A0 B35 241 264 44 38 809 263 2E6 43 a5 BE4 288 311 41 a5 #2000 321 344 39 a0
1002 1073 236 265 &1 40 1037 258 286 49 a7 1000 282 A0 48 35 D61 309 337 46 33 911 345 373 43 20
1102 1229 266 297 59 A6 1189 291 322 57 43 1147 318 248 55 40 1103 348 a78 53 a7 145 3688 418 50 34
1202 1336 268 331 47 1292 325 358 B2 45 1247 355 388 59 42 1199 389 421 57 39 1138 434 466 54 35
1302 1452 328 362 69 52 1404 359 302 67 49 1354 383 425 85 A5 1301 430 463 62 42 1233 481 513 59 a8
1352 1550 362 3%3 T4 A6 1497 393 426 T1 45 1442 433 463 69 4z 1385 474 504 66 39 1411 530 560 62 a5
1402 1575 345 386 75 50 1523 376 N7 T3 47 1468 411 451 M 441 1411 450 490 67 41 1339 503 542 B4 ar
1502 1636 360 401 78 52 1681 393 434 75 48 1523 430 470 73 45 1463 471 511 70 42 1387 526 565 66 a8
1702 1795 391 438 B i3 1736 427 474 63 59 1675 467 513 B8O 55 1610 512 557 77 51 1527 572 616 73 Afi
Unit with option 118, LWT = 10°G

Air terperature, °C

25 a0 a5 40 A5

GAP  COMP UNIT GOOL GOOL GAP GOMPUNIT GOOL GOOL GCAP GCOMPUMNIT GOOL GOOL CAP GOMPUNIT GOOL GOOL GAP COMPUNIT GOOL GOOL
J0XA kW kW kKW s kPa KW kW KW s kPa KW kW kW s kPa kW kW kW s kPa KW kW kW s kPa
252 g23 b 78 15 1] 312 75 4 15 17 300 &2 91 14 16 267 90 99 14 15 271 100 109 13 13
302 355 76 a5 17 1 442 B3 93 16 18 428 W 100 16 16 313 100 109 15 15 a4 1120 121 14 13
352 387 B a3 18 22 arz 92 101 18 21 256 101 110 17 19 38 110 1 16 17 18 124 133 5 15
402 460 95 07 2 43 445 104 116 21 41 430 113 126 21 a6 414 124 136 20 45 493 138 150 19 a2
452 ST M3 128 25 A 510 124 136 24 e 492 135 147 23 41 472 148 160 23 i 448 165 17T 21 it
502 505 123 138 28 AG 515 135 149 .27 A3 564 147 162 26 40 532 162 176 25 a7 S04 181 g 2 7
602 722 1 1T1 4 a7 699 168 185 33 54 674 183 200 32 50 a8 200 27 3 4T 614 223 240 29 42
702 703 162 182 38 A 767 177 197 a7 454 J40 - 193 23 35 41 11 211 231 44 a8 673 236 255 32 a
752 81 190 208 4 A7 B23 207 226 39 A4 TO3 226 245 38 41 762 247 266 36 39 23 275 230 3% 35
a0z 920 202 P23 44 £ 898 220 241 43 42 865 241 261 41 a9 832 263 283 40 36 a8 293 313 38 a3
852 931 207 230 47 49 D48 225 248 45 A5 914 246 269 44 43 B7E 260 292 42 40 32 300 323 40 36
e02 1055 233 257 50 A 1019 254 277 49 A4 981 277 300 47 M 42 303 326 45 34 a3 337 360 a3 -
1002 1173 250 279 56 A 1133 272 301 54 A4 1091 297 326 52 A0 1048 325 353 50 36 993 363 390 47 b
1102 1341 281 312 64 53 1297 307 337 62 a0 1251 335 365 60 A6 1202 365 A9G 57 43 1140 407 437 54 49
1202 1458 315 348 7O 55 1410 343 376 &7 v 1358 374 407 65 48 1306 409 a4 52 45 1239 456 487 50 41
1302 1586 M7 3 6 (] 1532 a7% 412 73 A 1476 414 447 TO 53 1418 453 486 68 49 1322 494 525 63 43
1352 1591 284 415 81 5 1632 419 450 78 52 1571 458 489 75 449 1506 501 531 72 45 1351 $17 547 65 a7
1402 1721 365 405 82 58 1663 397 438 79 55 1602 434 474 76 51 1538 474 5130 T3 AT 1458 528 567 70 43
1502 1786 361 422 85 filk 1724 415 456 B2 At 1660 453 494 79 v 1984 496 536 76 Afi 1508 553 592 T2 44
1702 1958 413 460 G4 73 1804 450 497 90 L] 1826 492 538 87 fd 1754 538 584 @4 50 1663 600 B45 70 5
Le: ication data:
“ﬂnd Ladvit wWaler, tonporaturs Anp.&tand-am units, refrigerant: R134a
CAPKW  Cooling capacity Evaporator temperature fse: 5 K
COMP kW Compressor power input Evaporator fluid: chilled water
UNIT kW Unit power input {compressors, fans and contrel circuit) Fouling factor: 0,18 x 10 (@ KW
COOL I/s  Evaporator waler flow rate
COOL kPa Evaporator pressire drop Performances in accordance with EN 14511,
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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 degrees Celsius

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

002019 Emscpednabtcs . ammamms . Soisseps menties
TOYOTA SHOWROOM TOYCTA SHOWROOM
3 meters, 20 Oct 2019 - 27 Oct 2019 - 1 hour, System 3 meters, 12 Oct 2019 - 18 Oct 2019 - 1 hour, System

soopon MNNmEEunRnnENANnE R RN e n s s s n AR N D AN AR N Ennp nA nna A RN NN A NN N AN A R R R RN

105ARG Eniseope Anthbins 1002019 Eniseopa Bnelytics
B Chiller1 - B chillerz-e ™ Chilers. e = et e = Chilerz-e = chilers e
METER TOTAL AVERAGE A MiN METER TOTAL AVERAGE MAX MIN
Chiller 1-F 17.66 Mwh 91.97 kiWh 133,70 kwh 15,57 kwh Chiller 1€ 1671 Miwh 95.47 kwh 134.47 kwth 7114 kvh
Chiller 2-F #37 MWwh 43.32 kiWh 112.78 kwh 141,33 Wh Chiller 2- € 15.00 Kh 89,61 KWh 157.24 kiVh B0.43 kKA
Chiller 3 - F 15.78 MWh £2.76 kwh 112.54 kh 41.50 Kivh Chiller 3-¢ 15.07 wwh 59.73 kivh 130.55 kwh 52.97 kwh
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Comparison of individual chiller electricity kw/h consumption- October 12 vs October 20

£ o * s 2 2 - SeT £ ¥ L 2c 2 Lo LEeT = =0 . = Co Seo
date tmestamp | ZZELE | T TGEES | ool S5o5 ZBESE| O | V8EES V25 | 5595 25Eas To| Pa%E T2 55eS
cg2.8 = 225 23S 325 Se2z8| 2 | 2]2¢& S35 35 068838 2£| 2783 235 | z:zs
8% | © 6582 | 678 588 8° & | 6882 678 |5%&¢8 8 ° 68/6 § 68 5&8
12.10.2019 00:00 1570824000 93331 32 93593 31 0% 96001 32 69566 31 28% 85950 32 82705 31 -4%
12.10.2019 01:00 1570827600 93122 32 91290 30 -2% 96210 32 68834 30 -28% 82548 32 82182 30 0%
12.10.2019 02:00 1570831200 89614 32 87730 30 -2% 94221 32 68362 30 -27% 82024 32 81449 30 -1%
12.10.2019 03:00 1570834800 90871 32 87207 29 -4% 98670 32 67734 29 -31% 85218 32 80506 29 -6%
12.10.2019 04:00 1570838400 91394 32 86945 29 -5% 95634 32 67054 29 -30% 82967 32 78570 29 -5%
12.10.2019 05:00 1570842000 89510 32 83542 28 -7% 92755 32 66583 28 -28% 81187 32 76895 28 -5%
12.10.2019 06:00 1570845600 85636 31 82914 28 -3% 94692 31 66530 28 -30% 80821 31 77052 28 -5%
12.10.2019 07:00 1570849200 87730 32 80925 29 -8% 93174 32 66949 29 -28% 81606 32 77523 29 -5%
12.10.2019 08:00 1570852800 94535 34 93697 29 -1% 97676 34 67787 29 -31% 83124 34 78465 29 -6%
12.10.2019 09:00 1570856400 99717 36 102701 32 3% 106574 36 70247 32 -34% 97676 36 92650 32 -5%
12.10.2019 10:00 1570860000 99665 37 105841 36 6% 111652 37 73335 36 -34% 98251 37 110238 36 12%
12.10.2019 11:00 1570863600 123063 40 112908 37 -8% 125994 40 75743 37 -40% 100136 40 110029 37 10%
12.10.2019 12:00 1570867200 125052 41 113222 39 -9% 132851 41 78674 39 -41% 102701 41 109244 39 6%
12.10.2019 13:00 1570870800 127774 41 116153 40 -9% 137144 41 79931 40 -42% 106155 41 112542 40 6%
12.10.2019 14:00 1570874400 121964 42 115211 39 -6% 140075 42 75534 39 -46% 104271 42 95058 39 -9%
12.10.2019 15:00 1570878000 99246 41 103214 37 4% 157244 41 70420 37 -55% 108249 41 91206 37 -16%
12.10.2019 16:00 1570881600 120446 39 95257 36 -21% 113065 39 66190 36 -41% 111547 39 85553 36 -23%
12.10.2019 17:00 1570885200 114635 37 94739 34 -17% 102648 37 64824 34 -37% 105737 37 82961 34 -22%
12.10.2019 18:00 1570888800 110186 36 90593 33 -18% 100816 36 63693 33 -37% 98304 36 80417 33 -18%
12.10.2019 19:00 1570892400 110971 35 90028 32 -19% 98408 35 63458 32 -36% 92336 35 82679 32 -10%
12.10.2019 20:00 1570896000 105841 35 88520 32 -16% 97257 35 63222 32 -35% 88829 35 78298 32 -12%
12.10.2019 21:00 1570899600 100973 34 89840 32 -11% 92232 34 62751 32 -32% 84799 34 81030 32 -4%
12.10.2019 22:00 1570903200 95006 34 83857 31 -12% 90138 34 61950 31 -31% 84275 34 81878 31 -3%
12.10.2019 23:00 1570906800 96524 34 83056 31 -14% 84746 34 61526 31 -27% 83019 34 76790 31 -8%
Total KW/H consumption 2467 2273 2550 1641 2212 2086
Total KW/H Savings 194 909 126
Total savings in % -8% -36% -6%
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Comparison of chiller unit electrical kw/h consumption October 13 vs October 21

' =3 S + ' =4 o v = = ¥ ' o +
date tmestarp | ZEZEQL | 7 | o8Bcs -95) Bg05 B5862 ) O | w8Bcg o025 Bocoy| BEECE o0 0REf 005 Bcos
56818 : | 2385 z2df 055 | O%E=8 2 2385 i 2:3 |O9E5 2: 27968 23¢ :i:
3 © 028z o738 | 588 3 O 0S8z 078 588 Sz 68| 0o 8l o8 588
13.10.2019 00:00 1570910400 95582 33 79664 30 -17% 84380 33 60914 30 -28% 82077 33 75282 30 -8%
13.10.2019 01:00 1570914000 91290 33 79617 29 -13% 79931 33 61008 29 -24% 76267 33 71372 29 -6%
13.10.2019 02:00 1570917600 84014 32 75377 29 -10% 76371 32 60725 29 -20% 73597 32 75000 29 2%
13.10.2019 03:00 1570921200 88882 30 76083 29 -14% 74382 30 60160 29 -19% 52973 30 69818 29 32%
13.10.2019 04:00 1570924800 91865 31 78722 28 -14% 73754 31 60019 28 -19% 64070 31 69582 28 9%
13.10.2019 05:00 1570928400 89876 31 78109 28 -13% 70404 31 59736 28 -15% 57579 31 69111 28 20%
13.10.2019 06:00 1570932000 88044 30 74858 27 -15% 67368 30 59548 27 -12% 54543 30 68451 27 25%
13.10.2019 07:00 1570935600 91708 31 77214 28 -16% 65431 31 59924 28 -8% 68205 31 68451 28 0%
13.10.2019 08:00 1570939200 100607 33 80606 30 -20% 89143 33 60443 30 -32% 75743 33 70053 30 -8%
13.10.2019 09:00 1570942800 106470 36 87861 32 -17% 94535 36 61620 32 -35% 91918 36 81737 32 -11%
13.10.2019 10:00 1570946400 118300 38 88944 34 -25% 103015 38 62516 34 -39% 98199 38 85694 34 -13%
13.10.2019 11:00 1570950000 127879 40 93279 36 -27% 66164 40 63458 36 -4% 115735 40 89086 36 -23%
13.10.2019 12:00 1570953600 134474 40 94456 37 -30% 87154 40 64400 37 -26% 130548 40 97519 37 -25%
13.10.2019 13:00 1570957200 126047 40 101711 37 -19% 137039 40 64871 37 -53% 104376 40 86872 37 -17%
13.10.2019 14:00 1570960800 125942 41 100439 36 -20% 136516 41 54742 36 -60% 103486 41 88379 36 -15%
13.10.2019 15:00 1570964400 118614 42 96812 35 -18% 138714 42 24874 35 -82% 110867 42 87154 35 -21%
13.10.2019 16:00 1570968000 112018 41 105857 33 -6% 136673 41 188 33 -100% 106731 41 102183 33 -4%
13.10.2019 17:00 1570971600 117410 39 108260 32 -8% 133846 39 188 32 -100% 103172 39 97848 32 -5%
13.10.2019 18:00 1570975200 109034 37 99120 31 -9% 129606 37 188 31 -100% 95320 37 97142 31 2%
13.10.2019 19:00 1570978800 103591 36 100628 30 -3% 124476 36 188 30 -100% 95006 36 96576 30 2%
13.10.2019 20:00 1570982400 101759 35 94504 30 -7% 122487 35 141 30 -100% 91918 35 95917 30 4%
13.10.2019 21:00 1570986000 102910 35 99827 29 -3% 116310 35 141 29 -100% 86578 35 89792 29 4%
13.10.2019 22:00 1570989600 93436 34 98791 29 6% 113798 34 188 29 -100% 86840 34 85223 29 -2%
13.10.2019 23:00 1570993200 85898 34 96812 30 13% 105004 34 141 30 -100% 84432 34 84516 30 0%
Total KW/H consumption 2506 2168 2427 940 2110 2003
Total KW/H Savings 338 1486 %O
Total savings in % -13% -61% -
5%
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Comparison of chiller unit electrical kw/h consumption October 13 vs October 22

.
)
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gzp * ¢ 35 22 =55 22, 9.35 %2 =53 | B35 | o | 8.2 | g2 s:%
g3 P $5c2 28, S5 | v2s8 | - | 28cp 28, <5% §c2 | £ | 885 | 2%8:, | £%5%
date timestamp 5‘%2% 2 §§%8 §‘§l— 255 %%Eﬁ’s ~ §§%8 E‘%I— €55 ° 28 o O §§E 8 £ v 2568
TES 2 - o E S _E5 fo2o5 | §oEE S| .°ES | LESE §¢o PEQ 3E - E CEs oo
335 z Sqgak 26° | 22£ P°g§  E| BydE 257 23S 535 =5 | 2q8 | 25 2 2<
Sgu 6 86 68 |B=g gw  ©°/5 85 SR | B8 586 °c | 68 | 6% 523
14.10.2019 00:00 1570996800 80768 33 87814 29 104062 33 141 29 83804 33 87154 29 4%
14.10.2019 01:00 1571000400 86578 32 89039 29 97047 32 141 29 78884 32 84940 29 8%
14.10.2019 02:00 1571004000 78517 31 88096 28 86840 31 141 28 76895 31 80841 28 5%
14.10.2019 03:00 1571007600 86421 31 90311 28 95529 31 188 28 77942 31 77544 28 -1%
14.10.2019 04:00 1571011200 85113 31 85741 27 89510 31 141 27 61139 31 76366 27 25%
14.10.2019 05:00 1571014800 85270 30 85882 27 91080 30 141 27 69043 30 77120 27 12%
14.10.2019 06:00 1571018400 82182 30 86966 27 96472 30 141 27 59935 30 72409 27 21%
14.10.2019 07:00 1571022000 87887 30 78627 27 88306 30 5276 27 75220 30 78722 27 5%
14.10.2019 08:00 1571025600 97100 32 77355 28 102230 32 76696 28 81187 32 67980 28 -16%
14.10.2019 09:00 1571029200 107883 34 76837 30 118038 34 88191 30 84432 34 69158 30 -18%
14.10.2019 10:00 1571032800 105841 36 83433 32 121650 36 95728 32 88463 36 71231 32 -19%
14.10.2019 11:00 1571036400 100816 38 83291 34 122644 38 98838 34 94011 38 73398 34 -22%
14.10.2019 12:00 1571040000 107098 39 84752 36 128088 39 101005 36 95320 39 75659 36 -21%
14.10.2019 13:00 1571043600 111599 40 84752 37 134108 40 103596 37 114426 40 76366 37 -33%
14.10.2019 14:00 1571047200 115682 41 86118 36 135626 41 85129 36 106784 41 76413 36 -28%
14.10.2019 15:00 1571050800 114531 40 101900 35 136201 40 32459 35 103852 40 102277 35 -2%
14.10.2019 16:00 1571054400 114217 39 83103 35 134212 39 105386 35 96472 39 81030 35 -16%
14.10.2019 17:00 1571058000 99298 37 81265 34 129187 37 104585 34 102073 37 73869 34 -28%
14.10.2019 18:00 1571061600 93069 35 77591 33 124162 35 101193 33 96524 35 73210 33 -24%
14.10.2019 19:00 1571065200 95111 34 82113 32 124057 34 99544 32 88568 34 72880 32 -18%
14.10.2019 20:00 1571068800 92336 33 81124 32 115159 33 96671 32 85427 33 75942 32 -11%
14.10.2019 21:00 1571072400 86107 33 80417 32 107778 33 93561 32 83909 33 72597 32 -13%
14.10.2019 22:00 1571076000 85375 32 81737 31 102439 32 95163 31 82234 32 74340 31 -10%
14.10.2019 23:00 1571079600 82077 31 77544 31 101811 31 88144 31 80611 31 72456 31 -10%
Total KW/H consumption 2281 2016 2686 1472 2067 1844
Total KW/H Savings 265 1214 223
Total savings in % -12% -45% -11%
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Comparison of chiller unit electrical kw/h consumption October 15 vs October 23

822 |, | 3.3s5| £ 23% | ZE o 9.38 9f £33 B8 5o 8.8 g2 25F
5c8 F | 25cp 28 SES| o2c8 - | 35:cP 238,  S55| 8cf | 5 |288:g 285 S5%
i 389 | - | R8LS Sep 8cc| 8289 & | R825 | R2P | 8cc| o288 | -6 | RBE2| RSP | 8c¢
o tmeseme | 4859 | 5 | S8E8 | oEY 585 FEEEC ; 98ES| vEY 5§; °8C g P8E oF:F 5ig
£36 | 5 | Zmgs| 25° 235 °egs : Zggs 25° 25| EdE | :3 EmE 257 235
Sgw 5 86§ 58 6=8 sw| © | 5§ 85 6] °°g8| §8§ ©o |6 § 6] | Beg
15.10.2019 00:00 1571083200 82443 31 77214 30 94797 31 87201 30 80192 31 70760 30 -12%
15.10.2019 01:00 1571086800 80088 30 77073 29 89510 30 87201 29 75952 30 70147 29 -8%
15.10.2019 02:00 1571090400 78622 29 73822 29 88829 29 85600 29 70195 29 69676 29 -1%
15.10.2019 03:00 1571094000 72288 28 76649 28 81501 28 88944 28 66478 28 69299 28 4%
15.10.2019 04:00 1571097600 71137 28 72362 28 79512 28 85081 28 66687 28 65907 28 -1%
15.10.2019 05:00 1571101200 78360 27 69394 28 78360 27 61291 28 54962 27 61950 28 13%
15.10.2019 06:00 1571104800 77366 27 86165 27 74644 27 188 27 55538 27 81878 27 47%
15.10.2019 07:00 1571108400 74749 28 89039 27 78360 28 188 27 65798 28 83527 27 27%
15.10.2019 08:00 1571112000 82496 30 96435 29 92493 30 188 29 74958 30 89321 29 19%
15.10.2019 09:00 1571115600 92965 31 98367 31 99298 31 188 31 80611 31 95022 31 18%
15.10.2019 10:00 1571119200 79617 35 105245 33 118771 35 188 33 84485 35 106611 33 26%
15.10.2019 11:00 1571122800 99089 37 119943 35 116834 37 188 35 94901 37 103407 35 9%
15.10.2019 12:00 1571126400 108668 38 128659 36 124057 38 188 36 93750 38 102418 36 9%
15.10.2019 13:00 1571130000 105580 40 131862 37 130286 40 188 37 103800 40 105857 37 2%
15.10.2019 14:00 1571133600 113536 40 126162 37 130077 40 188 37 100659 40 110521 37 10%
15.10.2019 15:00 1571137200 108197 40 124607 36 130129 40 236 36 103852 40 112170 36 8%
15.10.2019 16:00 1571140800 114112 38 124419 34 91656 38 188 34 102544 38 110144 34 7%
15.10.2019 17:00 1571144400 113850 37 122440 33 77470 37 188 33 106784 37 100581 33 -6%
15.10.2019 18:00 1571148000 100816 35 116269 32 75377 35 236 32 100345 35 96482 32 -4%
15.10.2019 19:00 1571151600 98304 34 112971 31 74016 34 188 31 98775 34 96058 31 -3%
15.10.2019 20:00 1571155200 100764 33 106375 30 72812 33 188 30 92598 33 92902 30 0%
15.10.2019 21:00 1571158800 98094 33 103313 30 71241 33 236 30 91865 33 100251 30 9%
15.10.2019 22:00 1571162400 94064 32 102654 29 70613 32 188 29 88620 32 92666 29 5%
15.10.2019 23:00 1571166000 92389 31 100628 29 69828 31 188 29 87416 31 90264 29 3%
Total KW/H consumption 2218 2442 2210 499 2042 2178
Total KW/H Savings -224 1712 -136
Total savings in % 10% -T7% 7%
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Comparison of chiller unit electricity kw/h consumption — October 16 vs October 24
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16.10.2019 00:00 1571169600 92022 31 101146 29 69409 31 188 29 84066 31 91300 29 9%
16.10.2019 01:00 1571173200 87730 30 101099 29 68886 30 188 29 83385 30 88238 29 6%
16.10.2019 02:00 1571176800 87154 30 98037 28 68572 30 188 28 81344 30 89368 28 10%
16.10.2019 03:00 1571180400 85689 29 94880 28 67630 29 188 28 78779 29 90640 28 15%
16.10.2019 04:00 1571184000 80192 28 93373 28 67211 28 188 28 77942 28 86118 28 10%
16.10.2019 05:00 1571187600 81553 28 94645 27 66373 28 188 27 77052 28 87154 27 13%
16.10.2019 06:00 1571191200 74068 28 88803 27 66164 28 188 27 76371 28 84281 27 10%
16.10.2019 07:00 1571194800 80402 29 92996 28 66792 29 141 28 76999 29 85647 28 11%
16.10.2019 08:00 1571198400 88358 30 96859 30 68467 30 188 30 79146 30 88992 30 12%
16.10.2019 09:00 1571202000 101340 31 95399 31 70037 31 188 31 86788 31 94504 31 9%
16.10.2019 10:00 1571205600 104795 34 115468 34 72445 34 188 34 86945 34 100675 34 16%
16.10.2019 11:00 1571209200 113903 36 123759 37 74277 36 188 37 104690 36 107082 37 2%
16.10.2019 12:00 1571212800 120603 38 124560 38 77470 38 188 38 108563 38 101146 38 -1%
16.10.2019 13:00 1571216400 126936 40 133464 38 79721 40 236 38 120027 40 101900 38 -15%
16.10.2019 14:00 1571220000 115735 40 131155 39 80140 40 188 39 120655 40 104350 39 -14%
16.10.2019 15:00 1571223600 120603 39 133699 38 79198 39 188 38 115368 39 104161 38 -10%
16.10.2019 16:00 1571227200 122435 37 125220 36 77889 37 236 36 106993 37 101664 36 -5%
16.10.2019 17:00 1571230800 120603 37 120838 34 77052 37 188 34 104899 37 107506 34 2%
16.10.2019 18:00 1571234400 108302 35 113065 32 75167 35 236 32 98042 35 107223 32 9%
16.10.2019 19:00 1571238000 105004 34 108542 31 73859 34 188 31 94326 34 112170 31 19%
16.10.2019 20:00 1571241600 102177 33 110992 30 72184 33 236 30 90975 33 109343 30 20%
16.10.2019 21:00 1571245200 101916 33 105669 30 71241 33 188 30 92860 33 98555 30 6%
16.10.2019 22:00 1571248800 97414 32 99874 30 70613 32 188 30 92336 32 102795 30 11%
16.10.2019 23:00 1571252400 94221 31 107270 29 70352 31 188 29 97205 31 95210 29 2%
Total KW/H consumption 2413 2611 1731 5 2236 2340
Total KW/H Savings -198 1726 -104
Total savings in % 8% -100% 5%
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Comparison of chiller unit electricity kw/h consumption — October 17 vs October 25
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17.10.2019 00:00 1571256000 96786 31 100015 28 70142 31 188 28 86631 31 94080 28 9%
17.10.2019 01:00 1571259600 94064 31 99403 28 69462 31 188 28 81396 31 89840 28 10%
17.10.2019 02:00 1571263200 90661 31 102041 28 69305 31 188 28 93122 31 87861 28 -6%
17.10.2019 03:00 1571266800 86474 29 98649 28 68205 29 188 28 79983 29 87672 28 10%
17.10.2019 04:00 1571270400 81658 28 96812 28 66844 28 188 28 77156 28 86118 28 12%
17.10.2019 05:00 1571274000 81239 28 89887 27 66583 28 188 27 76738 28 86636 27 13%
17.10.2019 06:00 1571277600 75900 28 89039 27 66583 28 188 27 71398 28 85458 27 20%
17.10.2019 07:00 1571281200 78256 29 92384 28 67316 29 188 28 78151 29 82302 28 5%
17.10.2019 08:00 1571284800 93540 31 91960 30 69619 31 188 30 80873 31 84563 30 5%
17.10.2019 09:00 1571288400 97623 33 103078 31 71660 33 188 31 89876 33 83857 32 -7%
17.10.2019 10:00 1571292000 103381 34 68923 33 73492 34 141 33 86893 34 73681 33 -15%
17.10.2019 11:00 1571295600 105266 37 119613 36 76110 37 188 36 99455 37 97707 36 -2%
17.10.2019 12:00 1571299200 120341 39 120791 38 78988 39 188 38 105684 39 99686 38 -6%
17.10.2019 13:00 1571302800 123534 40 118436 38 81187 40 188 38 115106 40 102936 38 -11%
17.10.2019 14:00 1571306400 131176 41 123900 38 83281 41 236 38 110134 41 99073 38 -10%
17.10.2019 15:00 1571310000 125418 41 122063 38 83071 41 188 38 114583 41 97471 38 -15%
17.10.2019 16:00 1571313600 119556 40 117776 36 81867 40 188 36 111390 40 93561 36 -16%
17.10.2019 17:00 1571317200 83542 38 110757 35 79093 38 188 35 114164 38 90593 35 -21%
17.10.2019 18:00 1571320800 94326 36 104726 32 76842 36 236 32 97047 36 84281 32 -13%
17.10.2019 19:00 1571324400 96053 34 93467 31 74644 34 188 31 92912 34 82208 31 -12%
17.10.2019 20:00 1571328000 100921 34 93137 30 73754 34 188 30 91499 34 84657 30 -7%
17.10.2019 21:00 1571331600 99979 33 90640 29 72759 33 188 29 90138 33 86495 29 -4%
17.10.2019 22:00 1571335200 102701 33 91206 29 72027 33 188 29 89876 33 89227 29 -1%
17.10.2019 23:00 1571338800 99351 32 91771 29 70980 32 188 29 87835 32 83574 29 -5%
Total KW/H consumption 2382 2430 1764 5 2222 2134
Total KW/H Savings -49 1759 89
Total savings in % 2% -100% -4%
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Comparison of chiller unit electricity kw/h consumption — October 18 vs October 26
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18.10.2019 00:00 1571342400 96419 31 86495 28 70090 31 141 28 82024 31 80653 28 2%
18.10.2019 01:00 1571346000 95425 31 88238 28 69409 31 188 28 86160 31 79051 28 -8%
18.10.2019 02:00 1571349600 95058 29 86448 28 68677 29 188 28 83700 29 75942 28 -9%
18.10.2019 03:00 1571353200 93122 29 87107 27 67682 29 188 27 81867 29 74058 27 -10%
18.10.2019 04:00 1571356800 86788 28 86683 27 66844 28 188 27 77628 28 72691 27 6%
18.10.2019 05:00 1571360400 87573 28 83904 28 66687 28 188 28 77313 28 73068 28 5%
18.10.2019 06:00 1571364000 86212 27 83762 27 66583 27 188 27 77628 27 70948 27 -9%
18.10.2019 07:00 1571367600 87573 27 85788 28 66949 27 141 28 78099 27 70242 28 -10%
18.10.2019 08:00 1571371200 94326 31 87201 30 68624 31 16583 30 84746 31 75895 30 -10%
18.10.2019 09:00 1571374800 108249 32 74482 32 70666 32 88992 32 94064 32 65389 32 -30%
18.10.2019 10:00 1571378400 110762 35 74717 35 73021 35 98508 35 101497 35 72644 35 -28%
18.10.2019 11:00 1571382000 118352 38 88944 37 76214 38 104067 37 106993 38 75094 37 -30%
18.10.2019 12:00 1571385600 111390 39 88238 38 78308 39 112782 38 104690 39 77874 38 -26%
18.10.2019 13:00 1571389200 117096 39 84139 39 78465 39 112547 39 105109 39 79287 39 -25%
18.10.2019 14:00 1571392800 119608 39 83621 39 78203 39 108166 39 107255 38 79098 39 -26%
18.10.2019 15:00 1571396400 112227 37 86401 39 76790 37 110615 39 105475 37 78486 39 -26%
18.10.2019 16:00 1571400000 113745 36 85882 38 75324 36 110662 38 97309 36 77638 38 -20%
18.10.2019 17:00 1571403600 111128 35 75565 35 74277 35 107553 35 94483 35 72550 35 -23%
18.10.2019 18:00 1571407200 102282 34 74529 33 72759 34 100863 33 94273 34 72738 33 -23%
18.10.2019 19:00 1571410800 101759 33 71184 32 72184 33 99686 32 90190 33 64965 32 -28%
18.10.2019 20:00 1571414400 101549 33 72409 31 71608 33 96859 31 90818 33 66331 31 27%
18.10.2019 21:00 1571418000 102020 32 70666 31 70875 32 95728 31 87992 32 60160 31 -32%
18.10.2019 22:00 1571421600 95739 32 69064 30 70037 32 88803 30 90033 32 56438 30 37%
18.10.2019 23:00 1571425200 96419 31 70006 29 69462 31 86636 29 86631 31 50785 29 -41%

Total KW/H consumption 2445 1945 1720 1540 2186 1722
Total KW/H Savings 499 179 464
Total savings in % -20% -10% -21%
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Total chiller electricity consumption comparison for 7 days — in kw/h
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Conclusion

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

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

1) Total 7-day consumption of three chillers with 46 873 KW/h
Smart Cooling™ OFF —in Kw/h

2) Total 7-day consumption of three chillers with 36 293 KW/h
Smart Cooling™ ON —in Kw/h

3) Total savings in Kw/h 10 580 KW/h

4) Savings in percentage

22.57%
5) 7-day usage of water was 50m?

The estimated savings based on a 10 degrees Celsius 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 degrees Celsius and increased operating
time.

Ali Soufan AL
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Annex

Riels instruments srl
Viale Spagna, 16
35020 Ponte San Nicolo (PD) - ITALY
Ph. +39 0498961771 | info@riels.it

RIF600 | Clamp-on Ultrasonic Meter Calibration Report

Pipe diameter

Ambient temperature
Standard Device before test
Standard Devide After Test
Test result

Measured Medium
Accuracy

Signal Strength

Standard device name
Standard device accuracy

DN8O0 Date 15/12/2018
29°C

Normal
Normal
Qualified
Water

1%

UP: 90
DOWN: 90
Static volumetric method/standard Meter Method Water Flow/Standard Device

0,20%

Model: RIF600W

Test Standfalgvaeter Temperature | Pressure Tested Meter Flow Basic Error Repeatability
Point m3/h °C Mpa m3/h % %
101,52 25,0 0,300 102,27 0,739
Point 1 101,47 101,47 25,0 0,300 102,07 102,10 0,591 -0,147
101,42 25,0 0,300 101,97 0,542
71,27 25,0 0,300 71,75 0,673
Point 2 71,19 71,27 25,0 0,300 71,65 71,75 0,646 0,759 | -0,146 | 0,147
71,34 25,0 0,300 71,86 0,729
26,32 25,0 0,300 26,51 0,722
Point 3 26,36 26,36 25,0 0,300 26,56 26,55 0,759 -0,132
26,39 25,0 0,300 26,58 0,720
Verification Based on JJG 1030-2007 < Ultrasonic flowmeter verification procedures >
Scale Factor=1
Riels instruments srl | test Report
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t‘.'t .f'f(_\
Page 17 of 18 0 fee (b



Test report No.50

P g, |
RIELS

S TRUMENTS

Riels instruments srl
Viale Spagna, 16
35020 Ponte San Nicolo (PD) -
Ph. +39 0498961771 | info@riels.it

ITALY

RIF600 |Test Report misuratore di portata ad ultrasuoni clamp on

Diametro tubazione
Temperatura ambiente

DN80
29°C

Dispositivo standard prima del test Normale

Dispositivo standard dop il test
Risultato del test

Liquido

Accuratezza

Potenza dei segnali

Tipo di dispositivo standard

Normale
Qualified
Acqua
1%

UP: 90
DOWN: 90
Metodo volumetrico statico/Misuratore di portata volumetrico
Accuratezza del dispositivo standa 0,20%

Date

Model:

15/12/2018

RIF600W

Test Misuratore standard| Temperatura [Pressione| Misuratore testato errore base Ripetibilita
Punti m3/h °C Mpa m3/h % %
101,52 25,0 0,300 102,27 0,739
Punto 1 101,47 101,47 25,0 0,300 102,07 102,10 0,591 -0,147
101,42 25,0 0,300 101,97 0,542
71,27 25,0 0,300 71,75 0,673
Punto 2 71,19 71,27 25,0 0,300 71,65 71,75 0,646 0,759 | -0,146 | 0,147
71,34 25,0 0,300 71,86 0,729
26,32 25,0 0,300 26,51 0,722
Punto 3 26,36 26,36 25,0 0,300 26,56 26,55 0,759 -0,132
26,39 25,0 0,300 26,58 0,720
Verification Based on JJG 1030-2007 < Ultrasonic flowmeter verification procedures >
Scale Factor=1
Riels instruments srl | test Report
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