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ESG Management summary

Measurements have been collected from the Chiller Trane RTWD-200HE in (undisclosed) hotel environment.
The SEI (System Efficiency Index) at the low load conditions in the measurement reaches only 30% and
stays far below the desirable 45% at full load to 30%: the efficiency loss in this chiller is 33%!

On the following page we list our recommendations to reach the desirable SEI of 45%.

Assuming an average of 40% load around the year on this relatively small unit with 130 kW electricity
uptake, the annual expected electricity consumption of this chiller is 450,000 kWh.

Based on mentioned 33% efficiency loss this chiller, although functioning well in terms of delivering the
expected cooling, currently has an avoidable annual waste that is greater than 150,000 kWh on electricity
(excluding wasted energy from pumps)

Monetary value of the avoidable waste:

e Electricity cost: 150,000 kWh @ US$ 0.11: US$ 16,500
e Carbon Tax: 58,350 kg CO2 @ US$ 51/MT: uUss$ 2,975 (PM)

NOTE: at the time of this report carbon taxes are not (yet) applicable and the rate indicated is based on expectations.
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Main Recommendations for Efficiency improvement

Avoid running at low loads:

The chiller gives relatively high performance at full load but is not performing well at the loads dominating
at the conditions measured so far. Below dashboard show difference of SEI and sub efficiencies at full
versus part load (for Circuit A - Circuit B has only operated at part load).

Review chiller sequencing and consider additional small size chiller to handle low loads. Alternatively, use
thermal storage.
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Avoid Condenser fouling:

The condenser performance is lower than expected for an efficient chiller at full load, caused by a high
approach temperature. High approach indicates fouling of condenser (otherwise small surfaces by
design). Regular cleaning and cooling water management is recommended in combination with automatic
condenser cleaning system.

Reduce cooling water flow, save pumping electricity;

Water flow is high versus what would be expected to be optimal for the part load condition. Significant
saving potential in pump energy possible through flow reduction within allowed flow range for chiller and
system.

Decrease sensitivity of capacity controls:

Control of capacity as well as cooling water temperature is at periods unstable and could be improved -
rapid changes in capacity is not desired in chilled water systems. Evaporation is fluctuating several degrees
as a result of unstable operation.

Increase setpoint for Chilled Water:
The chilled water temperature is low for the ambient conditions measured. A floating chilled water
temperature offer a saving of several approximately 4% per degree Celcius.
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1 System

System is a two-circuit chiller with screw compressor from Trane RTWD 200 HE/PE. Nominal tonnage is 200

RT.
Chiller has two circuits with one screw compressor on each and is supplying cooling to the hotel.

A cooling tower is installed but primary focus in this report has at this stage been the chiller whereas
cooling tower energy and water efficiency are relevant to include in future evaluation.
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2 Energy consumption

The compressor energy consumption is relatively constant regardless of temperature encountered over the
measured period (1 month). The temperature during measured period has stayed between 22 and 28°C but
only a few hours is below 22°C or above 28°C making energy signature less reliable outside of this interval
(see second graph below).

The significantly higher consumption between April 3™ and April 6t" can either be caused by increased load due
to i.e. more guests, a big conference, higher humidity or decreased performance in system. Looking at
performance indicators and cooling capacity it is clear that the load was higher during this period.

In graph below yellow line represents ambient temperature and pink bars represent energy per 24 hours.
The pink curve is the energy signature by using all hours since M&V system was commissioned.
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Energy consumption is clearly higher during the period in blue box. Graph below show average and max
energy consumption during day and night at different ambient conditions. And number of hours that has
occurred at each ambient since M&V system start-up. Few hours means less statistical certainty of
representative data.
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By selecting the period with higher energy consumption as an example the value of energy signature becomes
clear. Using this period only give the blue energy signature indicating a significant higher level. This period is
short but it is of interest to understand cause of difference that is more than 20%.
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There are two circuits in system and they are at low part load operating one at a time e.g. with the load
pattern that has occurred during measured period they are used alternatively so one circuit is operating and
one is blocked as can be seen in graphs below.
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3 Performance of chiller — System efficiency Index (SEI)

3.1 Total efficiency Circuit A

At full load (100 RT per circuit) the efficiency is as expected for this type of chiller reaching 45% of the
theoretical possible performance with the chilled and cooling water temperatures it is operating at. Due to
low load versus installed capacity Circuit B has not operated at high capacity during measured period. It
can also be noted that system is not operating with a high degree of stability which introduce a higher
uncertainty in measurements but below data is reflecting the general operation of the plant.
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Performance at 50RT capacity is affected by poor part load performance of compressors. Part load results in
poor compressor efficiency affecting total SEI that decrease from 45 to 30% representing a significant loss
of efficiency as the chiller does not operate at high efficiency at the prevailing loads.
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3.2 Total efficiency Circuit B

Circuit B show similar operation to circuit A but only part load has been recorded. Below graph also
show fluctuations in system that are explained later in this report.
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3.3 Detailed performance of Circuit A

ClimaCheck deliver real time performance data on the level of a factory test rig. All relevant indicators of
compressor, evaporator, condenser, expansion valve and charge can be evaluated. Water flows of cooling
and chilled water are documented as well as approach temperatures.

Condenser performance is not state of the art and should be compared to manufacturer recommendation

for approach temperatures. Current approach of 8-9°F is significantly higher than what is expected of high

efficiency chiller today which would be 2-5°F. Every degree in condensing increase power consumption with
-2%.

@ CllmaCheck online

't © CimaChack Swaden AB 2010-2018

Home Plants Select circuit/process/plant View Alarmiog Download data  Seftings My settings  Administration =~ GoToProcess  SefFilter

2= Selected Process:
Refrigerant: R134A Unconfirmed alarms: GoTo: 2]
Date to show No of values per page Max-Min-Avg calaudated on the last Time Search :iS_eva_rd) ] Export functions
System settings active [24/04/2018 [40 | - |[60 min | -|[2018040516:50 || PagetoxL || Altoxt || Page toPDF |

older data> oldest data>>

Evap otk 2:;':“ Ref Evap Comp in :nwd in :Z("v: out :'e;l::gh Re' Cond ISub cool 2::"’ Cap Cool| Cau Heat SEI 1 cool Eff 4 E" 4
= s b2 s total ) | ey ool Ref Ism (%) Evap (%)
2018-04-05 16:59:53 54.0 47.4 38.72 437 45.6 789 83.6 106.74 91.3 85.2 6.1 108.0 58.9 0.53 110.6 1258 89.54 69.9 84.05 9042
2018-04-05 16:58:52 53.9 474 39.30 443 45.6 13 789 836 106.74 91.3 85.2 6.1 109.1 56.7 0.55 103.2 1182 4552 89.66 66.6 8544 90.68
2018-04-05 16:57:51 53.9 47.4 39.30 443 45.6 1.3 78.9 83.6 106.31 91.0 85.2 5.9 109.7 56.6 0.56 101.3 116.2 44,58 89.63 65.2 85.37 90.75
2018-04-05 16:56:50 53.9 474 39.01 440 45.6 1.6 789 836 108.48 922 85.6 6.7 106.4 57.7 0.52 1114 1220 48.26 89.60 743 85.11 89.00
2018-04-05 16:55:49 54.0 47.2 39.01 44.0 45.6 1.6 78.9 83,6 108.92 924 85.6 6.9 107.9 584 0.52 1114 1229 47.25 89.63 721 8517 87.83
2018-04-05 16:54:48 53.9 474 38.72 437 45.6 1.9 789 834 106.74 913 85.0 63 109.0 58.3 0.54 107.2 122.6 46.71 89.62 68.3 84.25 91.94
2018-04-05 16:53:47 53.9 474 39.59 44.6 45,6 1.0 78.9 83.4 107.18 91.5 85.0 6.5 109.5 57.5 0.55 103.7 1189 45,60 89.84 65.8 86.10 90.94
2018-04-05 16:52:46 53.9 47.2 39.59 446 45.6 1.0 789 83.6 107.18 91.5 85.2 6.3 107.5 544 0.53 103.1 1174 47.53 89.76 69.1 86.31 90.17
2018-04-05 16:51:45 54.0 47.2 39.01 44.0 45.6 1.6 78.9 83.6 107.61 9.7 85.4 6.4 107.3 55.8 0.52 107.0 118.9 4754 89.60 715 84.97 89.10
2018-04-05 16:50:44 54.0 474 38.72 437 45,6 19 791 83,6 106,74 91.3 85.2 6.1 109.1 589 0.55 107.8 1234 45,66 89.54 68.0 84.05 90.80
2018-04-05 16:4%:43 53.9 47.2 39.30 443 45.6 13 791 83.6 107.61 9.7 85.0 6.7 109.7 57.7 0.55 104.2 119.5 44,66 89.82 66.7 85.77 88.66
2018-04-05 16:48:42 54.0 474 39.30 443 45,6 13 789 838 108.48 922 854 6.3 108.0 59.5 0.53 1123 1264 46.67 89.74 70.5 8549 88.18
2018-04-05 16:47:41 54.0 474 38.72 437 454 17 789 83.8 108.48 92.2 854 6.8 107.5 59.6 0.52 1141 1251 47.56 89.61 726 84.32 88.69
2018-04-05 16:46:40 54.0 474 39.30 443 454 1.1 789 83.8 108.92 92.4 854 71 109.3 59.7 0.55 109.1 124.9 4581 89.78 68.4 85.56 88.88
2018-04-05 16:45:39 54.0 472 39.01 440 454 14 791 838 108.05 92.0 854 6.6 1100 59.7 0.56 106.9 1227 4501 89.64 67.0 85.04 89.80
2018-04-05 16:44:38 54.0 47.2 39.30 443 456 13 791 838 109.79 929 85.6 73 109.3 59.3 0.54 109.2 1244 46.59 89.77 69.7 85.88 88.41
2018-04-05 16:43:37 53.9 474 39.01 440 45,6 16 79.1 83.8 108.48 92.2 857 6.5 107.2 59.5 0.52 1147 1257 48.26 89.52 729 8511 89.00
2018-04-05 16:42:36 54.0 474 39.01 440 45.6 16 79.1 838 107.18 91.5 85.7 5.8 109.5 59.6 0.55 107.7 1234 4513 89.40 67.2 84.70 90.30
2018-04-05 16:41:35 54.0 474 39.30 443 45.6 13 79.1 83.8 108.48 922 85.9 6.3 1100 59.8 0.56 1071 122.9 44,96 89.50 67.1 85.49 89.30
2018-04-05 16:40:34 53.9 474 39.30 443 45.6 13 79.1 83.9 109.79 92,9 85.9 7.0 1100 59.3 0.55 107.1 1227 4546 89.61 68.5 85.88 88.04
2018-04-05 16:39:33 53.9 474 38.72 437 456 1.9 791 83.9 107.18 91.5 86.1 54 106.4 59.6 0.51 1159 126.9 49.83 89.18 734 84.32 92.24
2018-04-05 16:38:32 54.0 474 38.72 437 45.6 19 791 83.9 108.48 92.2 863 59 109.3 59.7 0.55 109.4 125.2 46,64 89.21 69.7 84.32 90.55
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3.4 Detailed part load performance of Circuit A

It can be noted that instability increase at part load which will shown in graphs later.

The water flow is high relative the capacity which results in a low DT in the condenser which indicate that a
significant amount of pumping power can be saved if flow can be decreased while staying above minimum
flow for chiller and cooling power. A reduction of flow with 25% would reduce the pumping power to below
50%. Also chilled water flow higher than what would be seen as optimal but as system is running at around
25.

@ ClimaCheck online

it £ CimaChack Sweden A8 2010-2018

Home Plants Select circuit/processiplant View Alarmlog Download data  Settings My settings  Administration ~ GoToProcess  SefFiter

f. 5% Selected Process
Refrigerant: R134A Unconfirmed alarms: Go To:
Date to show No of vaiues per page Min-Avg calculated on the last TimeSearch | Searchj Export functions

System sttings actve [pajoaja01s____|[40 | [c0mh | -|[ors0s100600 || Pagetoxt || Altoxe || Pagetordr ||

older data> oldest data>>
‘ooling
SecC Ref Low Ref SecW Eff 2 Eff4
Evap out (press. Comp in [Cond out |press. L:ﬂdmf Cr:;‘ = f::')‘ =) Efyf(:e (%) Comp. ::f;p %) Cond.
°F) (psi) °F) CF) W/TR) Isen. (%) (%)
23,81

2018-04-10 06:09:00 52.3 49.0 40.90 45.8 46.9 11 722 74.0 80.64 76.2 733 29 114.2 283 0.65 434 50.9 92.60 351 83.29 89.78
2018-04-10 06:07:59 52.6 46.7 39.01 440 46.9 29 724 748 85.42 793 735 58 ma 327 0.59 55.1 63.8 2794 92.66 449 83.05 83.89
2018-04-10 06:06:58 52.3 48,3 41.19 46.1 46.7 0.6 72.2 74.2 80.64 762 7341 3.1 1131 28.0 0.64 435 50.9 24,67 92.74 353 85.39 89.98
2018-04-10 06:05:57 524 483 39.01 44,0 472 32 722 740 84,55 787 7341 56 1174 3286 0.66 489 57.5 23.63 92,72 394 30,64 83.90
2018-04-10 06:04:56 52.3 48.8 40.90 45.8 46.9 11 721 73.8 81.07 76.5 731 34 1154 28.1 0.66 423 49.7 23.24 92.72 347 83.73 88.38
2018-04-10 06:03:55 52,6 47.0 38.72 437 46,9 32 722 744 34.99 79.0 731 59 1124 326 0.61 537 623 2677 92,70 439 81.63 83.90
2018-04-10 06:02:54 52.6 49.0 40.61 45.5 46.9 14 721 73.8 80.20 76.0 73.0 3.0 1144 281 0.65 43.0 50.4 23.39 92,64 351 81.67 90.12
2018-04-10 05:57:53 524 47.6 4148 464 46,9 0.5 n 73.8 80.20 76.0 728 32 1147 277 0.66 419 492 2379 92,90 335 8711 89.21
2018-04-10 05:56:52 52,3 49.4 36.55 41.5 47.6 6.0 71.9 733 84.12 78.5 724 6.0 1217 329 0.70 47.0 55.7 21.48 92,47 40.1 73.49 84,13
2018-04-10 05:55:51 524 49.2 39.30 4.3 47.6 33 7.9 73.5 80.20 76.0 72.6 34 176 283 0.67 419 49.3 2235 92.54 354 78.40 89.64
2018-04-10 05:54:50 523 47.8 4148 464 474 1.0 721 740 80.20 76.0 72,6 34 116.5 278 0.67 411 434 23,58 92.97 328 87.11 90.12
2018-04-1005:53:49 | 523 43.8 4032 45.2 47.6 24 722 3.7 7933 754 728 26 120.1 283 0.71 39.7 471 21.71 92.56 320 8143 91.89
2018-04-10 05:52:47 52.3 43.8 40.90 45.8 476 18 722 73.8 80.20 76.0 730 3.0 1187 283 0.70 407 481 2230 92.70 326 8345 90.32
2018-04-10 05:51:47 52.1 48.7 40,61 455 47.0 15 724 74.0 80.64 76.2 73.1 31 114.5 283 0.65 435 51.0 2421 92,61 35.5 83.35 9017
2018-04-10 05:50:46 52.6 47.0 4148 464 467 0.3 726 748 80.64 76.2 735 2.8 1124 28.0 0.64 4.1 51.5 25.90 92,65 353 87.85 91.39
2018-04-10 05:49:45 524 48.7 40.61 455 467 12 724 742 80.20 76.0 733 26 114.0 283 0.65 435 51.0 24.10 9249 352 8259 91.30
2018-04-10 05:48:44 52.6 474 39.30 443 47.2 29 726 744 85.42 79.3 7341 6.1 1156 329 0.64 511 59.8 25.25 92,87 409 82.74 83.49
2018-04-10 05:47:43 524 48.8 40,61 455 47.0 15 726 742 81,07 76,5 73.5 30 1129 283 0.63 447 52.2 24,85 92.51 37.0 82,59 89.94
2018-04-1005:46:42 | 523 46.5 41.19 46.1 465 04 726 751 81.51 76.8 73.8 3.0 1100 28.2 0.61 46.5 53.9 27.88 92,53 381 88.70 90.40
2018-04-10 05:45:41 52,6 474 4148 464 46,9 0.5 72.6 751 81.51 7638 738 30 1111 281 0.62 45,6 53.0 26.70 92,59 371 87.44 90.30
2018-04-10 05:44:39 524 485 41.48 464 46.7 0.3 726 746 81.07 765 735 30 1124 283 0.63 446 521 2514 92.69 356 85.78 90.24
2018-04-1005:39:39 [ 528 483 4148 46.4 47.2 08 722 742 80.64 762 733 29 113 280 0.61 456 53.0 2542 | 9272 364 85.34 89.88
2018-04-10 05:38:38 52.6 463 4148 464 467 0.3 721 746 80.64 762 731 31 111.3 279 0.62 448 52.2 26.51 92.80 36.0 89.11 90.18
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3.5 Detailed part load performance of Circuit B

@ ClimaCheck online
Copyright © CimaCheck Swadan AR 2010-2018
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I Power ooling
s EeR LA Ref Evap e Super o ettaon Sub cool s input lLoad (Cap. Cool|Cap. Heat|(SEl 1 cool [Eff 1 e s
Evap in press. h) [Comp in heat (F) (Cond in press. ! total °H) Comp Comp. 00l Ref |(TR) R (%) yele (%) 'Comp. \Cond.
(CF) (psi) CF) P (psi) out (*F) W) kW/TR) Isen. (%) (%)
4.8 80.9 54.6

Max last 60 min 52.6 48.8 40.61 455 45.7 737 76.0 88.18 739 7.3 1201 343 0.74 63.7 28.58 92.85 49.3 84,65 93.45

Min last 60 min 519 46,1 35.53 40.6 44.8 07 728 744 81.07 76.5 727 31 11.8 285 0.61 39.0 46,6 21.96 91.95 323 75.83 83.32

Avg last 60 min 523 47.8 38,59 436 451 15 734 754 83.83 782 735 47 1148 308 0.66 466 54.8 2544 92.39 39.8 80,54 89.20
2018-04-24 04:29:57 523 48.7 39.59 446 45.0 04 73.3 753 81.94 771 73.6 35 1118 28.9 0.64 452 52.8 25.73 92.40 384 81.03 91.45
2018-04-24 04:24:56 52,6 47.2 3872 437 44,8 1.1 731 75.5 81.07 76,5 73.2 33 112.2 28.9 0.64 44,9 52,5 26,19 92.27 38.7 80.05 93.23
2018-04-24 04:23:55 52.6 485 4032 45.2 45.0 -0.2 73.0 751 81.51 76.8 732 36 147 28,5 0.67 424 499 2411 92.62 354 82.20 91.24
2018-04-24 04:18:54 52.1 483 4032 45.2 451 -0.1 72.8 744 81.51 76.8 727 41 1201 28.7 0.74 39.0 46,6 21.96 92.85 323 83.39 89.81
2018-04-24 04:13:53 52.1 485 36,84 418 457 39 731 74.6 86.29 79.8 73.0 6.8 118.3 33.6 0.68 494 583 23.92 92.50 423 76.50 84.33
2018-04-24 04:12:52 51.9 483 39.59 44.6 45.1 0.5 73.3 74.8 81.94 771 73.2 39 1174 29.0 0.70 412 48.9 23.49 92,55 34.8 82,18 90.62
2018-04-24 04:11:51 521 461 39.01 440 451 1.2 733 75.5 81.07 76,5 734 31 115.3 29.0 0.68 42,8 50.5 25.83 92.25 364 8344 93.45
2018-04-24 04:06:50 52.3 48.7 4032 452 448 -04 73.5 751 8238 774 736 38 17.8 29.1 0.71 411 438 2325 92.56 342 82.78 90.50
2018-04-24 04:05:49 523 48.7 36.84 418 451 33 73.5 751 87.31 80.3 73.6 6.8 1151 342 0.65 528 61.9 2542 92.37 452 76.31 84.33
2018-04-24 04:04:48 52.3 465 35.53 406 453 438 73.5 75.8 86.87 80.1 73.6 6.5 1127 311 0.61 508 59.0 28,58 92.06 49.3 76.39 86.31
2018-04-24 04:03:47 52.3 47.0 39.88 449 44.8 0.1 73.5 75.7 82.38 774 73.6 38 1133 29.0 0.65 442 51.9 26.27 92.50 37.3 84.58 91.42
2018-04-24 03:58:46 52,1 461 39.30 443 453 1.0 73.5 758 82.38 774 73.6 38 1145 29.7 0.66 446 52,5 26.61 92,38 37.6 84.65 91.85
2018-04-24 03:57:45 523 479 3843 434 45.0 16 735 755 8238 774 736 38 129 296 0.64 458 53.6 26.10 92.19 40.0 79.20 91.54
2018-04-24 03:56:44 523 437 40.61 455 448 -0.7 73.5 753 81.94 774 736 35 114.2 29.0 0.66 438 514 2491 92,58 359 83.47 91.49
2018-04-24 03:55:43 524 485 3713 422 453 32 733 753 87.74 80.6 734 72 1147 338 0.64 528 61.7 25.70 92,55 455 7713 83.62
2018-04-24 03:50:42 52.3 438 38.14 4341 45.1 21 73.3 749 87.31 803 734 6.9 117.8 341 0.69 49.6 586 2372 92.70 41.0 78.79 83.32
2018-04-24 03:45:41 52.3 48.7 3713 422 45.0 28 737 753 87.74 80.6 738 6.8 114.5 341 0.64 53.0 62.0 25,75 92.40 453 7713 84.08
2018-04-24 03:44:40 52.3 47.0 35.53 406 453 4.8 73.7 75.8 87.31 803 73.9 6.4 114.0 343 0.63 54.6 63.7 27.68 91.95 485 75.83 85.96
2018-04-24 03:43:39 52.3 46,9 38.72 437 448 11 737 76.0 82.81 776 739 37 134 296 0.65 455 533 26.85 92.15 39.6 81.77 91.78
2018-04-24 03:42:38 524 474 39.30 443 448 05 737 75.8 82.38 774 739 34 114.0 292 0.67 438 515 2574 9223 37.6 82.09 9212

3.6 Superheat

Super heat is within expected levels.

Indicating acceptable operation of expansion device - no indications of liquid carry over or incorrect
refrigerant charge.

3.7 Sub cool

Subcool is within expected levels.
Indicating acceptable operation of expansion device - no indications of liquid carry over or incorrect
refrigerant charge.

3.8 Compressor efficiency
Acceptable at high load - low at low load which is normal for compressor with slide regulations.

3.9 Evaporator efficiency
Evaporator does not show poor performance during measured period operates within expected
performance.

3.10 Condenser efficiency
Condenser is at full load showing lower performance than expected of an efficient chiller. Approach is higher
than expected at full load. Should be checked with manufacturer specification.

Trane RTWD-200HE CHILLER PERFORMANCE ANALYSIS 12
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4 Operation of chillers and controls

Below sequence show the sequence with increased load (blue line) 2nd ¢ sth April (Easter time) and after that
example of the for the period dominating load structure from 6th of April.

It can also be noted the unstable operation of cooling water at low load magnified below.

Day to show Time to show Period to show ¥ Max Left ¥ Min Left

08/04/2018 Ba00 [v]j7d [ 120 2

CircA 01/04/2018 23:59:00 to 08/04/2018 23:59:00

Cooling capacity

Unstable cooling water return

"W Hﬂlm
%0 High load period

Apr 02 Apr 03 Apr 04 Apr 05 Apr 06 Apr 07 Apr 08

~— Power input Comp. —— Cap. Cool — Ref Cond —— Ref Evap
Outdoor temp SecC Evap in — SecC Evap out SecW Cond in
SecW Cond out

ClimaCheck

The control of cooling water over the cooling tower should be reviewed.
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Day to show Time to show Period to show ¥ Max Left ¥ Min Left

08/04/2018 w00 [V][74 v 120 20

CircA 01/04/2018 23:59:00 to 08/04/2018 23:59:00

120

@ showall

110

100

12:00 15:00 18:00 21:00 Apr 06 03:00 06:00 09:00 12:00 15:00 18:00 \ U t b| li t t
nstable cooling water return
~— Pover input Comp. — Cap. Cool — Ref Cond — Ref Evap //
Outdoor temp - SecC Evap in — SecC Evap out SecW Cond in /

/

— SecW Cond out /
. . /
ClimaCheck~
Day to show Time to show Period to show ¥ Max Left ¥ Min Left S

08/04/2018 w00 [v]7d v 120 20 /
v

CircA 01/04/2018 23:59:00 to 08/04/2018 23:59:00 //
120 -

@ show all

21:30 22:00 22130 23:00 23:30 00:00 00:30 01:00 01:30 02:00
~— Pover input Comp. — Cap. Cool — Ref Cond — Ref Evap
Outdoor temp —— SecC Evap in — SecC Evap out SecW Cond in

- SecW Cond out

@ ClimaCheck
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4.1 Capacity Controls

Below graphs show how capacity is stepping in and out within minutes. This does not correspond to demand in
system but that controls is stepping in capacity that immediately result in a change of temperature that result in
that a new change is triggered. Controls should be set to allow more change before new change to avoid unstable
operation. Current sensitivity tend to create risk of short cycling at lower load.

Day to show Time to show Period to show Y Max Left Y Min Left
09/0422018 B0 [V][2an  [¥] 120 -10

CircA 08/04/2018 21:00:00 to 09/04/2018 21:00:00

1004 |

o

60-

40 W SecW Cond in: 24.6 °C ”
Outdoor temp: 23.6 °C
— —
— 1| SecC Evap in: 11.9 °C st
204
| Ref Evap: 7 °C - » e
G

o : 1 Sub cool total: 3.5 K bl Al

Super heat: 1.1 K
-20
09:00 12:00 15:00 18:00

Capacity modulation

~— SEI cool ref 46.5 = Eff 2 Comp. Isen. 61.7 .~ Power input Comp. 37.8 == Ref Cond 29

— Ref Evap 7 Sub cool total 35 Super heat 1.1 Outdoor temp 236

—— Ref Comp out 39.6 SecC Evap in 11,9  —— SecC Evap out 8.7 Secw Cond in 24.6
SecW Cond out 26.4

ClimaChec

 Period to

Day to show Time to show - ¥ Max Left ¥ Min Left
09/0412018 Hbroo  [eomin [ [70 -10
- CircA 09/04/2018 20:00:00 to 09/04/2018 21:00:00
70

60

50

40

= EAVAVANSY ANYA \/\L/\;—L\/\//}\/\\\//\/\L/ﬂ

20

10
20:00 20:05 20:10 20:15 20:20 20:25 20:30 20:35 20:40 20:45 20:50 20:55
—— SEI cool ref —— Eff 2 Comp. Isen ~— Power input Comp. — Ref Cond
— Ref Evap Sub cool total Super heat Outdoor temp
— Ref Comp out SecC Evapin e SecC Evap out SecW Cond in

SecW Cond out

ClimaCheck
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5 Appendixes

5.1 Chiller design data

RTWD Series R(TM) 70-250 Ton Water-Cooled Chiller

Job Information
© e
Tag RTWD-200 HE
Model Number RTWD 200 HE
Quantity 1
Procuct Versian 158
Unit nominal sonnage 20
Unit type High eficlency
General Information
Cooling capacity 108.80 torm Refrigerant Ridda
Sound reducson package Nooe
Cooling efficiency 0.858 KWon Sound pressure TOdBA
1PLV 0.511 k¥Wion
NPLV 0.510 kon
¥ At 1 meter in free fiekd.
Evaporator information
Evaporator application 8td cooling Evap fouling factor 0.00010 hraq ft-deg F/Blu
Entenng temperature B4.00 F Number of evap passes 2 pass svep
Leaving temperature 4400 F Sabrated evap temp-cki 1 41.0F
Fluid flow rate 47640 gpm Saturated evap tempeckt 2 4080F
Pressure drop 2150t 20 Minimum flow rate 166.40 gpm
Evap fluid type Waler Pressure drop at min flow rate 4,00 it H20
Evap fluid freeze point 200F Maximum flow rate 683.30 gpm
Evap fluid concentration - Pressure drop at max flow rate 40.50 ft H20
Condenser Information
Unit application Std ent cond <=9EF/35C Cond fouling factor 0.00025 hr-aq f-deg F/Blu
Cand emtering temp 86.00 F Saturated cond Sempeckt 1 S8TOF
Cand leaving temp MI0F Sahurated cond tempeckt 2 ®.00F
Cond flow rate 600.00 gpen Ain cond flow rate 278.90 gpm
Cond pressure drop 230120 Press drop at min cond flaw S80RH20
Cond fluid type Waler Max cond fow rate 766.00 gpm
Cond fluid concentration - Press drop at max cond flow MBRH20
Cond tubes Enhanced fin - copper
Compressor information
BLA LRA
Number of compressors 2 Comp A 22100 A 000.00 A
Number of crcuits 2 Comp 8 22700 A 600,00 A
Electrical Information
Unit voltage 200 voit 3 phase Unit power 13040 kv
Incaming power line conn Dual point Compressor starter type Wye-deita
Dual point MCA - ckt 1 288.00 A Dual poirt MOP - ckt 1 800.00 A
Dual paint MCA = ckt 2 284.00A Dual poirt MOP - ckt 2 500.00 A
Shart drcuit rating 10000.00 A
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