
Is your chiller plant as efficient as it 

should be? 

It is common for end-users of chillers to ask the seemingly simple question; Are my 

chillers as efficient as they should be? 

This question is unfortunately not as simple as it sounds. Chilled water systems offer unique 

operational challenges, and are influenced by many variables pending technology type(s), 

building type and application. 

Weather and occupancy are examples of fluctuating variables that are not simple to model, or 

otherwise account for in an analysis. 

Common in our industry globally is a gap in understanding on how a piece of equipment will 

perform once deployed in a real world operating scenario, compared to how it looks in a 

static energy model. 

This gap is one that SMARDT hope to bridge with a unique, simulation based software 

offering, dedicated to chilled water plant systems, described in this publication. 

SMARDT are the pioneer in manufacturing high-efficiency, oil-free chillers. Our chiller 

range is considered market-leading in terms of efficiency levels, and our ability to create be-

spoke offerings from our global teams is (if you ask me..) unsurpassed. 

Considering this and the general advancements of other chiller offerings in the global market, 

a chiller upgrade is often explained as the best 'bang for your buck' and optimisation is often 

considered a secondary piece of the puzzle, or bypassed all together. 

Perplexing considering that optimisation, even in a simple form and when done correctly, is 

the key to ensure you achieve your energy saving goals. This is a very interesting topic to 

explore, and forms part of the basis for this publication also. 

During my time at SMARDT we have embarked on an exciting journey of changing what we 

do and how we do it. Innovation is a core value at SMARDT and we continually challenge 

the status quo to offer more advanced energy saving solutions to global markets. We want to 

ensure that end-users of our equipment get the most value from the investment they make 

with our company. 

Let's talk a bit about optimisation, and why the applications of into chilled water systems is 

behind where it should be. 

Optimisation appeared during my early years at SMARDT to be a hugely complex topic. 

Coming from a service background initially, my opinions on optimisation were similar to that 

of many others in the industry during this period of time. 

Why push temperamental equipment to points that could potentially cause unnecessary 

faults? 



Simply put, my daily task felt like just getting things back to basics first and foremost to 

ensure things were reliable. 

Fast forward a few years, and I feel very differently. In-fact I believe thinking like I did holds 

back the ability for end-users to actually realise the full potential of their investment in new 

technology. 

Opinions like this are prevalent due to misunderstanding, or an unwillingness to embrace 

change. Leading to the wrong description of what is being implemented, and how it actually 

works. The old let's do the reliable thing or something that we have done before. Let's replace 

the chiller(s) and look at more savings once we have enjoyed the benefits of this upgrade, and 

optimisation is a "black-box" are common statements I encounter. 

"If you can't explain it simply, you don't understand it well enough" is a famous quote from 

Albert Einstein and rings true when you consider optimisation of chilled water systems, it 

appears that no-one has done a good enough job at explaining it simply, which leads to the 

conclusion that no-one has yet become proficient enough in their understanding of this topic. 

Although many advanced solutions are available today, there is, considering the total market, 

a small number of buildings using them. Strange when you consider the potential power 

issues we are about to experience here in Australia with power generation capacity for base 

load, or grid capacity issues prevalent in many cities throughout the world. 

If you think about it, everything new in technology starts the same way. The early adopters 

are buying it before anyone else, and then others start to come on-board with time being the 

proof that this is not going away. Everything starts as a 'black-box' in terms of technology, 

until a wider group becomes more proficient in using and working with it, providing the 

confidence needed for others to embrace. 

Optimisation software for a chilled water system does not need to be be black box 

technology, so let's walk through a simple software application that can begin to remove this 

myth from discussions. 

All systems are different, and each location presents a unique set of variables. Even two 

identical buildings, next door to one another will operate differently. 

The simple problem with static energy models is that they do not account for real-time 

variables, the modelled points are fixed and although they may represent a 'typical year' it is 

not definitive that developing control strategies based on static data to optimise a plant is 

effective beyond the conditions presented in the model. 

Control strategies that are static and based on more typical algorithms will also be subject to 

the same, when the conditions are slightly altered from what the software was designed for, 

the strategy can become non-optimal. Typical automation solutions are now being developed 

to be smarter, and using math, these systems are an efficient solution. 

Breaking the norm, let's consider something a bit different; A software solution that can 

search and rank simulated operating scenarios in terms of lowest to highest power 

consumption. Allowing the set-points and sequences to be qualified before they are sent to 



the system, therefore ensuring the system always works to the variables that provide the 

lowest possible power consumption. 

How could this benefit you? 

Software of this nature is subject to many challenges. We needed to create a live simulation 

of a system, enabling the iterative search and rank function to be achieved. This simulation 

needed to consider the equipment installed in terms of technology, condition and safe 

operating limits in addition to the effect of weather on the system, therefore not searching 

irrevelant conditions. This ensures that optimisation is achieved without compromising 

reliability of the equipment, and that the optimised set-points are achievable based on the 

actual equipment installed and weather conditions. 

A 30-year old chiller won't offer as much flexibility in terms of variations in flow, capacity 

turndown and temperature control as a newer chiller. Pumps and cooling towers are subject to 

similar considerations. 

The software also needed to be non-reliant on feedback from the equipment and system to 

operate in order to achieve simulation capability. A typical automation system relies on 

feedback signals from the equipment it is connected to, allowing control loops to speed up 

and slow down to meet the set-points applied. No feedback would mean a more typical 

system will ramp up or down to try and catch a set-point, meaning simulation is impractical. 

The simulation feature is critical as it allows the optimisation product we offer to the market, 

the Central Plant Energy Control System (CPECS) to operate in both 'Input Only' and 'Live' 

mode. 

Input only mode will read data and create a live energy simulation, comparing what would be 

if optimisation was deployed vs the live actual operating baseline. So, power vs power and 

subsequent saving potential. 

Live mode simply adds the ability for the automation system to read the optimised outputs 

and send them to the system, this turns the live simulation into actual savings. 

Using common engineering practices, including performance modelling, alongside a set of 

software algorithms that are built to be iterative in nature, a live simulation platform can and 

has been developed. The software requires only 12 data-points to operate, and is capable of 

simulating a chiller change-over and the implementation of optimisation in a retrofit scenario. 

The software provides the ability to go 'virtual' with an energy analysis or performance 

benchmarking process, then go live with the same software to actually realise the savings 

modelled, typically going live can be achieved in less than one day. 

A simple summary is; A single software application that can determine the lowest power 

consumption possible instantaneously for a small single chiller plant all the way up to the 

largest plant you can imagine on any chiller technology, building and application type. 

Implementing various different types of technologies into buildings will yield different 

results. Understanding this and being able to simulate a result based on real-time operating 

data live provides a simple, low cost way to ensure all key project stakeholders understand 



the impact of a decision, before it is made. The business case for major Capex works, or 

smaller Opex works can be backed up with a real-time, on-location data analysis process. 

The ability to reduce the time taken to conduct an analysis and implement optimisation will 

allow wider access to the ability to reach energy savings goals, or at least, understand if the 

equipment you have will let you get there. If not, this software can formulate the basis of a 

plan to get there. 

If you don't believe a software application can achieve such functionality and can be 

deployed so quickly, remember, every time you set foot on a commercial airliner, software is 

taking you from point A to point B for a large percentage of your flight. If engineers can 

make this happen, why is a chiller plant considered such a difficult task? 

Talk to SMARDT today on how we may be able to help you achieve some of your energy 

saving goals. 

 


