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Retrocommissioning Efficiency Opportunity

Common Optimisation Strategies
 Temperature Resets
* Flow Resets
* Pressure Resets
 Chiller Segencing
« Chiller Staging Setpoints
« Cooling Tower Staging



Relrocommissioning Efficiency Opportunity X

Common Optimisation Strategies Optimisation Economics

. Flow Resets Reductions of 5-35%

« Retrocommissioning typical
* Pressure Resets 9P

back periods of 1-4 years
» Chiller Segencing payback periods of 1-2 Yy

« Extension of equipment life can
« Chiller Staging Setpoints 4P

Improve payback further
» Cooling Tower Staging improve pay u



Modelling Golden Rule

“Essentially,
all models

@ § are wrong,
&

but some are
Q@i useful.”

éGeorge E. P. Box




Data Collection, Validation & Normalisation

e DA R Common Issues

R = Naming conventions

*

Sensor calibration

Network drops

Timestamp mismatch
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Resource: AIRAH Big Data Guideline: https://airah.org.au/Common/Uploaded%20files/Resources/Best%20Practice%20Guidelines/Big%20Data%20Guideline.pdf



https://airah.org.au/Common/Uploaded%20files/Resources/Best%20Practice%20Guidelines/Big%20Data%20Guideline.pdf

Modelling & Simulation Approachs

Modelling Tools
« Regression Analysis
« Model Predictive Control



https://app.exergenicsportal.com/controllers/ex/file.php?action=fileview&title=Chiller+1+or+2+or+3+%28Lead%29++Chiller+Performance+Curve&file=https://exergenics-public.s3.ap-southeast-2.amazonaws.com/2023/07/19/1d178df541aa098cce6a65b238f3be04___test_curve_metric.html

Modelling & Simulation Approachs

Header 1 Approach
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Modelling Tools

y=-2E-05x* + 0.0029x2 - 0.1937x + 7.8082

« Regression Analysis

- « Model Predictive Control
. i
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Optmisation Techniques

Modelling Tools
« Excel Solver
« Steepest Slope Optimisation
« Genetic Optimisation Alogrithms

Metric Value Units Calculation - Solverfammetars

Chilled Water Temp Setpoint 6|Deg.C Const im”m ::2 o -
Wet Bulb Temperature 18|Deg.C Const fy Changing Variahle Calls:

Thermal Load 6000 |kWr Const ’
Condenser Range 4|Deg.C Const i Add
Approach SP 3.84 |Deg.C =-0.00002*C8A3 + 0.0029*C82+ - 0.1937*C8 + 7.8082 o
Fans Energy 36.66 kWe [Optimised Variable] Reset Al
Chiller Lift 19.84 |Deg.C =SUM(C4,C7)+C6-C3 i
Chiller Efficiency 7.86 |COP =-0.2405*C9+12.632 S
Chiller Energy 763.42 [kWe =C5/C10 Solving Method

Total Energy (Chiller & Fan) | 800.08 [kWe =SUM(C11,C8) [Minimisation Target] e e e



Measurement & Verification

Modelling Tools
« Multivariate Regression Analysis
* IPMVP Guidelines

Modelled and Actual Energy Consumption Before and After Retrocommissioning

8000 . . ‘

- ] "
6000 : - Retrocommissioning
Implemented

9/7/2023 11/7/2023 13/7/2023 15/7/2023 17/7/2023 19/7/2023 21/7/2023 23/7/2023 25/7/2023 27/7/2023
* Actual Daily kWh *» Adjusted Energy Baseline kWh
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