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At source terminal, receive raw parameter data and store the raw
parameter data into raw parameter data files and in association with time
stamps

L~_.202

A 4

Synchronise the raw parameter data files residing in the source terminal
with the destination terminal

204

A 4

Store a definition file and a command file in either source terminal or
destination terminal.
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A 4

The command file looks up the definition file to locate a specific data file
and a parameter name.
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The command file looks up raw parameter data from within the
corresponding data file as specified in the definition file.

L~_210

The command file extracts this raw parameter data together with
associated time stamps and stores them in a parameter database.
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FIG. 2A
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Source terminal

Definition file:

File Name, Parameter name, Data

Type, Column Number

Flow.csv, cwsflow, double,

Flow.csv, chsflow, double, 7

Temp.csv, cwst, integer, 2

6

/

Copy of Flow.csv

12/08/20133:48 11.1 11.6 33.3 ...

Data Type, Column Number

Flow.csv, cwsflow, double, 6
Flow.csv, chsflow, double, 7

Flow.csv Temp.csv
12/08/20133:48 11.1 11.6 33.3 11.3 129 76.4 67.07 12/08/20133:48 22
12/08/20133:49 11.1 117 34 113 129 77.6 67.58 12/08/20133:49 22
12/08/20133:50 11.2 117 34.1 114 129 813 67.07 12/08/20133:50 22
12/08/20133:51 113 11.7 329 11.3 129 79.7 66.56 12/08/20133:51 22
12/08/20133:52 11.3 118 34 115 12.8 80.3 67.07 12/08/20133:52 22
12/08/20133:53 11.3 11.8 34 114 12.7 814 67.58 12/08/20133:53 23
12/08/20133:54 11.2 119 324 114 12.7 784 67.58 12/08/20133:54 23
12/08/20133:55 11.2 119 342 114 12.7 785 67.07 12/08/20133:55 23
12/08/20133:56 11.1 119 339 113 125 79.3 67.07 12/08/20133:56 23
12/08/20133:57 11.1 12 33.4 112 125 788 67.07 12/08/20133:57 22
12/08/2013 3:58 11 12 332 112 124 80.3 67.58 12/08/20133:58 22
FIG. 2B
Destination
. Definition file:
Terminal File Name, Parameter name,

\

Copy of Temp.csv
12/08/20133:48 22 ...

Temp.csv, cwst, integer, 2

/ N\

cwsflow chsflow
12/08/20133:48]  12.9 12/08/20133:48]  76.4
12/08/20133:49] 129 12/08/20133:49]  77.6
12/08/20133:50  12.9 12/08/20133:50] 81.3
12/08/20133:51]  12.9 12/08/20133:51]  79.7
12/08/20133:52]  12.8 12/08/20133:52] 803
12/08/20133:53]  12.7 12/08/20133:53]  81.4
12/08/20133:54] 127 12/08/20133:54]  78.4
12/08/20133:55]  12.7 12/08/20133:55| 785
12/08/20133:56}  12.5 12/08/20133:56]  79.3
12/08/20133:57]  12.5 12/08/20133:57] 788
12/08/20133:58]  12.4 12/08/20133:58]  80.3

FIG. 2C
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Establish a database of baselines 302

\ 4
Select a first baseline and a first threshold correlation coefficient }—.-304
from the baseline database

v
Compare current parameter data against the first baseline to 306
ascertain a first actual correlation coefficient

'
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Search a dataset library to identify historical datasets with
independent conditions (i.e. wet bulb temperature and cooling
load) that are similar to current independent conditions

A 4

Ascertain preferred operating parameter which would
improve/optimise chiller plant energy efficiency

A 4

Alter current operation in conformance with the preferred
operating parameters

A4

Optionally, ascertain at least one of the current parameter data as
a root-cause based on a deviation of the at least one of the
current parameter data from the preferred parameter data
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A 4

Optionally, send a notification including the ascertained root-
cause to one or more predetermined recipients about the
detected abnormality or the identified root-cause(s) or both

410

FIG. 4A



Prevailing factors
determining the choice
of baseline

e.g. weather
condition

1

e.g. cooling load
(RT)

/
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|

Performance indicator to be
evaluated

e.g. chiller plant
efficiency

T
VAN

Library Datasets
With similar B C D
Weather Conditions
and Cooling Loads
Chiller Plant Chiller Plant Chiller Plant Chiller Plant
Efficiency Efficiency Efficiency Efficiency
0.53kW/RT 0.56 kW/RT 0.54kW/RT 0.55kW/RT

A 4

(A) Dataset with most
optimal Chiller Plant
Efficiency is identified and
corresponding operating
parameters are applied to
chiller plant

FIG. 4B
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Table 1

LIBRARY OF DATAPOINTS

Wet bulb (°C) 26.2 26.6 26.4 27.1 29.2 25.8 26.0 26.1 27.5 27.1
Load (RT) 400 410 355 470 455 470 415 390 410 440

Condenser Pump 0.025 | 0.026 | 0.026 | 0.032 ] 0.035 | 0.025 | 0.025 | 0.025 | 0.031 | 0.030
Power (kW)
Cooling Tower 0.031 | 0.032 | 0.033 | 0.039 | 0.035 | 0.032 | 0.031 | 0.032 | 0.038 | 0.036
Power (kW)
Condenser System 0.53 0.56 0.54 0.58 0.61 0.53 0.54 0.55 0.56 0.58
Efficiency (KW/RT)

Identify datasets with similar Wet Bulb (+/- 0.5°C) and Load (+/- 10%) to current
conditions, e.g. current conditions being Wet Bulb: 26.5°C, Load: 400RT

Table 2 |
Wet bulb (°C) 26.2 | 2656 26.0 | 26.1
Load (RT) 400 | 410 415 | 390
Condenser Pump 0.025 | 0.026 4 0.025 | 0.025
Power (kW)
Cooling Tower 0.031 | 0.032 0.031 | 0.032
Power (kW)
Condenser System 0.53 056 [ 0.54 0.55
Efficiency (kW/RT) 3 7 i
(A) Select dataset with the lowest (B) Apply a suitable numerical method to ascertain most
Condenser System Efficiency optimal combination of Condenser Pump Power and Cooling
Tower Power to yield the lowest Condenser System Efficiency

Table 3 | /’i‘\
— Table 4 I

Wet bulb (°C) y26.2 \ 26.6 26.0 26.1 A
Wet bulb (°C) 26.6
Load (RT) 400 |Ya10 | 415 | 390
Load (RT) 410
Condenser Pump 0.025 | p.026 | 0.025 | 0.025
Power (kW) Condenser Pump 0.032
Cooling Tower Power| | 0.031 | p.032 | 0.031 | 0.032 Power (kW)
(lew) Cooling Tower 0.028
Condenser System 053 |fo.s6 | 0.54 | 0.55 Power (kW)
Efficiency (kW/RT) Condenser System 0.52
Efficiency (kW/RT)

Send instructions to apply the optimised Condenser Pump Power and
Cooling Tower Power to the variable speed drives / components

FIG.5




