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Managing HVAC for comfort and 
demand management under 
extreme weather conditions
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The Better Buildings Partnership 
(BBP) has developed resources 
that help to inform members and 
other property owners on how to 
become more active participants 
in the electricity market as 
it transforms to a renewable 
electricity system.

This case study supplements the 
Demand Management Planner 
available from the BBP website 
resource page and illustrates 
the nine steps described in the 
planner.

Measure performance

Implementation plan

Undertake a benefit analysis

Identify opportunities for managing demand

Understand how the building uses electricity

Define the purpose

Select building

STEP 77

STEP 66

STEP 55

STEP 44

STEP 33

STEP 22

STEP 11

STEP 88

STEP 99

Seek feedback and improve performance

Keep an eye on the future

demand management steps

https://www.betterbuildingspartnership.com.au/resources/
https://www.betterbuildingspartnership.com.au/resources/
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Anybody that has ridden a bicycle knows the joy of coasting. Gliding 
along without peddling after you have built up some speed or rolling 
down a hill deliver delight as built up energy is traded for some “free” 
distance while your heart rate has a chance to recover.

What if buildings could ‘coast’ through hot summer afternoons 
reducing stress on the electricity grid, saving money and helping 
keep the lights on for everyone? By pre-cooling the building in 
the morning, before the summer high temps really take hold, then 
dropping demand in the afternoon could deliver savings..

Air conditioning and refrigeration can add significantly to the 
summertime electricity load, increasing costs for the consumer and 
the requirements for governments to invest in electricity generation 
and distribution hardware. Peak summertime loads can double 
the average load experienced throughout the rest of the year so 
strategies that reduce peak load can save consumers money, reduce 
investment requirements and enhance the overall resilience of the 
grid.  

Dr Stephen White, Mark Goldsworthy and the team at CSIRO have 
analysed substation energy data across the country to calculate the 
proportions of commercial and residential air conditioning load that 
could be used, using smart strategies to help balance the grid during 
peak times. 

The Demand Response Atlas provides a detailed view of this analysis. 
The Sydney snapshot (see Fig 1) shows that during the period 4pm 
to 8pm on a January afternoon an estimated 10MW of commercial air 
conditioning could be used in demand management strategies. 

One way a building can mitigate the afternoon peak electricity load 
is to precool the building earlier in the day and use the stored ‘coolth’ 
to coast through the afternoon. This could potentially lead to shutting 
off chillers or at least staging them down. This scenario has many 
dependencies but with smart controls and a good knowledge of how 
the building responds to thermal loads, building owners can save 
money and make the grid more resilient.

https://public.tableau.com/profile/mark.goldsworthy#!/vizhome/DemandResponseAtlasV1_1/Overview
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Implementing a coasting strategy for air conditioning can be broken down into the 
following steps:

1. Identify the precooling period and confirm the peak demand period: The period 
when distribution system peak demand is measured differs between electricity 
distribution areas.  Ausgrid is the electricity distributor covering the Sydney CBD 
and for customers on the EA305 tariff the peak period is “between the hours of 
2pm to 8pm on any working week days”.

2. Determine if it is best to pre-cooling by lowering the setpoint before the peak 
demand period or starting plant earlier in the morning.

3. Identify the peak demand target: Review the last 1- 2 years of electricity demand 
data and identify the periods where peak demand management counted. There 
is little point managing a peak summer demand to a lower level than might be 
achieved in a peak winter condition.  Remember, on an Ausgrid tariff you are 
charged for the peak achieved during a sliding twelve-month period.

4. Set a comfort temperature summer minimum: This is the low temperature 
setpoint that the precooling phase is controlled for. Across a building there 
will be a distribution of temperatures achieved. The challenge is having as 
many zones as possible to achieve the summer minimum without straying into 
discomfort. There might be some rogue zones with poor controls or low internal 
loads that can be identified and managed, either through elimination (repair) or 
by moving people out of them for a little while if possible.

5. Set a comfort temperature summer maximum: This is the high temperature 
setpoint that the coasting phase is controlled for. Again, there will be a 
distribution of temperatures with some rogue zones that creep into a higher 
temperature. Working to eliminate these zones by reducing load in them or 
improving controls can avoid a situation where the ‘noisy few’ demand lower 
setpoints and higher energy use.

Figure 1 Example of zone temperature distributions during precooling and coasting phases
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Managing summer comfort
Thermal comfort of people in air-conditioned buildings is always a challenging 
objective. For the building occupant it is a personal condition while for the building 
manager it is a matter of controlling for temperatures across the whole building, 
maybe hundreds of zones each subject to their own variations of heat loads.

By understanding the factors that contribute to a person feeling thermally 
comfortable the building manager can be much more effective in managing to 
achieve the highest proportion of comfortable occupants.

Personal thermal comfort is a function of1:

	• Temperature (dry bulb): This is the control variable for most air conditioning 
systems.

	• Radiant heat: Arises from materials that are at a higher or lower temperature 
than the ambient. Often façade elements on the sunny side of a building 
will reach high temperatures acting like a radiator. Moving away from these 
elements can improve comfort as can moving out of direct sunlight on warm 
days.

	• Humidity: In warm conditions higher humidity limits the evaporative cooling 
effect from sweating.

	• Airflow: In warm conditions airflow enhances evaporative cooling from 
perspiration. In buildings without air conditioning, a ceiling fan takes 
advantage of this effect.

	• Metabolic rate: Someone sitting still in an office environment generates less 
heat than somebody engaged in physical exercise. Metabolic rate has a slow 
decay period, so if you have run from the bus before getting into the office it 
can take an hour or more for your metabolic rate to stabilize.

	• Clothing: Lighter clothing in summer conditions makes people more resilient 
to higher temperature environments.

Second order impacts can be felt by an ‘operative’ when there are drafts, asymmetry 
of radiant heat, or where stratification can lead to the feeling of cold feet at the 
same time as having a warm head. Even lighting conditions, the type of work being 
done, and the level of pollutants in the air can factor into the feeling of comfort, 
“the feeling of that condition of mind that expresses satisfaction with the ... 
environment” (ASHRAE, 2010)

Distributed Energy Resources (DER) in Australia currently include millions of distributed air conditioners, hot 
water systems, pool pumps and other large appliances (load which is or could be flexible), over 2.2 million 
rooftop PV systems and a few thousand small diesel generators and approximately 24,000 distributed 
batteries2

1  CIBSE Guide A: Environmental Design
2  http://www.coagenergycouncil.gov.au/publications/governance-distributed-energy-resources-technical-standards-consultation

http://www.coagenergycouncil.gov.au/publications/governance-distributed-energy-resources-technical-standards-consultation


6betterbuildingspartnership.com.au Energy Demand Case Study -Precooling

6. Run an experiment to understand how your building responds to changes in thermal 
loads. During a high temperature day, test the capacity for the building to coast by turning 
chillers off for a period and tracking zone temperatures to determine the time it takes for 
temperatures to rise, maybe 2oC. This time-period will not be a constant as there are a lot 
of dependencies including:

 • Internal loads by zones

 • Outside temperature

 • Ventilation rates which are the percentage of outside air being drawn into the 
building. In extreme weather conditions managing outside air using CO2 sensors in 
the occupied space may provide better performance than having a fixed minimum 
outside air damper

 • Sunny verses cloudy days, windy verses still days

 • Insulation properties of the façade

 • Proportion of rogue zones which are HVAC zones that have a poor balance of load 
verses conditioned capacity either because of poor maintenance or poor design.

You might not be able to replicate exactly a peak demand day but it will provide a 
useful guide to how the building responds and the period of coasting that might be 
safely achieved. 

7. Through this experience determine which parts of the air conditioning system will 
be used to respond to a peak day. The response might include limiting chiller loads, 
modifying Variable Speed Drives  on air handling units, even checking that lights in 
unoccupied areas are off.

8. Document a comfort guideline for the building that defines the acceptable operating 
conditions on extreme temperature days. You can use this guideline with your service and 
maintenance teams, customer relations teams and with tenants and occupants.

9. Communicate with tenants and occupants to set expectations of building comfort on 
extreme temperature days. Signage in high traffic areas or lift displays can remind people 
that a significant part of achieving comfort in summer conditions is in their control. 
Limiting physical activity, moving to the most comfortable parts of the building if they can, 
dressing for comfort and enjoying cool drinks and food are all personal actions that will 
ensure that the air conditioning can coast for longer.

10. Provide guidance to HVAC and BMS maintenance teams for their support in setting the 
building up for coasting demand management, being particularly clear about the comfort 
conditions to be maintained and the trigger event for your building. For example, if the 
weather prediction is for > 35oC or demand is getting close to the target peak demand 
limit.

 • Define how the pre-cooling phase should be controlled. This might include lowering 
the global setpoint and narrowing the comfort deadband in the morning period.

 • Define how the coasting phase should be controlled. This might include disabling the 
chilled water call and broadening the comfort deadband.

11. Set up a weather forecast alert looking forward on the five day forecast to predict when 
the coasting strategy or demand management strategy might be brought into operation.

12. Monitor performance of the coasting strategy using energy metering data and 
temperature trend logs. A dashboard that combines energy demand profiles with the 
distribution of zone temperatures through the day is ideal and allows the coasting strategy 
to be refined over time as part of continuous improvement.
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Lease conditions and comfort guidelines
Leases should refer to comfort conditions without specifying a temperature range. 
This allows the building manager the latitude to work with occupant feedback to 
set the widest deadband acceptable.3  

Where a temperature is defined, for example 22 +/- 1oC , it will usually be 
accompanied with design day information such as ‘comfort conditions will be 
achieved as long as the outside temperature doesn’t exceed 35oC’. Under these 
conditions it is clear that internal conditions cannot be guaranteed when the 
outside temperature exceeds the design day. It effectively becomes a ‘best 
endeavors’ requirement.

This is an opportunity to have a discussion with tenants/occupants about 
expectations of thermal comfort on extreme temperature days. Discussing how 
temperatures inside the building may reach unusual highs, that it will only last as 
long as the extreme weather and reminding occupants that they can respond by 
dressing for the weather, taking cool drinks, maybe working on the shaded side 
of the building, and avoiding unnecessary exertion (lunchtime runs) during these 
periods.

An eye to the future
Many of these demand management functions can be automated over time. Good data and smart controls can 
take over, allowing operations teams to work more closely with tenants and occupants to ensure their productivity 
during extreme events. Exceptional smart controls will monitor electricity market indicators, the weather, and the 
building condition to optimise performance automatically.

Research and application of phase change materials continues to progress. These materials, such as building 
materials, have compounds included that change phase, melt or solidify as their temperature changes. Chosen 
carefully, materials can effectively add ‘thermal mass’ to the interior of a building, potentially extending the period 
that HVAC can coast.

As a building continues to evolve (different tenants, different uses, different priorities, different ways of storing 
energy on site) the precooling strategies can be revisited to ensure they remain fit for purpose.

3  see BBP Leasing Standard Template Clauses

Disclaimer:  Every building has a unique set of characteristics. Building owners, managers and tenants should seek expert advice before 

embarking on a peak demand management program to determine the risks and opportunities inherent in managing demand in the 

building. 

https://www.betterbuildingspartnership.com.au/resource/bbp-leasing-standard-template-clauses/
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The i-Hub project has estimated the air conditioning load at every substation on the grid by using weather data 
in combination with substation meter data.  It estimates there is 10 MW of air conditioning load in the Sydney 

CBD alone that could contribute to a demand management project


