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Heat pumps – IEA’s growth technology
• IEA’s Net Zero by 2050 Roadmap for the Global
Energy Sector forecasts a
large increase in heat
pumps for low temperature
(<4000C) heating
• Food and especially
beverage mainly have low
temperature heating
demands

Your steam system is probably very inefficient
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but the steam system is likely
less than 65% efficient when
allowing for hidden losses

HEAT
TRANSFER

HEAT DISTRIBUTION

PRODUCT

PROCESS

COOLING

* Flue losses
* Blowdown
* Heat loss
* Standby
* Scheduling
* Start-up
* Cycling
* Part-load

60-90%

* Steam leaks
* Poor Insulation
* Lost
condensate

•

Heat
losses

*Temp mismatch *
Process heat losses

Most sites can’t measure efficiency
X

70-85%

X

80-95%

X

??%

=

<30-75%

Why consider heat pumps?
• As the electricity grid
decarbonises, electrification of
process heating becomes the best
way to decarbonise process
heating at low temperatures
(<150C)
• Heat pumps have a negative
carbon abatement cost, ie it saves
you $
• Carbon free process heating
alternatives include:
•
•
•
•
•

Biogas / biomass
Solar thermal
Geothermal
Hydrogen
Other electrical (microwave, steam
boilers, etc)

See recording of webinar on the 4th of November for
other renewable heating alternatives

How does a Heat Pump Work ?
Principles and everyday examples of processes
Everyday example: bike
pump heats up air as it
compresses it

Low pressure gas

Hot high pressure gas

Electricity input

Unlike resistive electric heating and fuel
combustion, heat pump efficiency can be far
higher than 100%!
HP can heat and cool at the same time – at even
higher efficiency!
Everyday example:
steam condenses to
water as it cools,
releasing heat

Everyday
example: puddle
of water is warmed
up and evaporates
as it absorbs heat
from surroundings,
sun and wind

Cold liquid

Liquid

Everyday example: liquid
under pressure in spray can
is released – becomes colder

Source of graphic: De Kleijn 2017, www.industrialheatpumps.nl

A2EP Heat pump studies

●
●

Process heat applications below 95°C
20 x pre-feasibility and 7 detailed feasibility
studies completed between 2019 and 2021
ARENA funding grant $900k
Total project value $1.8M

Main findings:
1. Heat pumps are viable and available today for
heat supply up to 95C and >2MW
2. Replacing a steam boiler with a heat pump is not
‘like for like’
3. It’s all about minimising the peak heating demand
and maximising the capacity factor (hours of
operation per year), ie using a thermal battery
4. Expect your heat pump to be 40% of the nominal
capacity of your steam boiler due to reduced heat
losses and reduced peak capacity
5. Integrating the heat pump to utilise available
waste heat is crucial – eg chiller plant
6. Electricity to gas price ratio is increasingly
important as your temperature lift increases (&
COP decreases)
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Simple Payback (Years)

●
●

Process Heat Studies: Payback, Heat Lift, Fossil Fuel Reduction
(Bubble size = Electricity to gas price ratio) ) (1MW to 1.4MW heat pump)
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From A2EP Process Heat Phase 2 Study

120%

Process heating costs (incl. CAPEX)

500C temp lift heat pump @ 6c/kWh

Electricity now at $0.06/kWh
from renewables and forecast
to go to $0.015/kWh
(LETS, 2021)

Steam heat pumps are coming!

• Refer to A2EP webinar on 10th of November for more details

Heat pumps for drying @160C are coming!

• Refer to A2EP webinar on 10th of November for more details
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Tools to get started – HP performance
This selection tool is
available for testing.
Please email
a2ep@a2ep.org.au for a
copy

Tools to get started – screening

Government support
• A typical 500kWth heat pump project will
reduce emissions by >650 tonnes of CO2e
per year if using 100% renewables
• Potential to generate $250k to $400k in
‘white certificates’, but
• VEECs, ESCs, ACCU’s – all currently
needing an expensive ‘measurement and
verification’ process to confirm the energy
reduction / carbon reduction
• A2EP is working with government to find
simpler methods to allow awarding of
certificates
• NSW DPIE is piloting support programs to
help with heat pump assessment

Resources & support

Who can help assess the options for you?
●
Specialist consultants with relevant process knowledge
●
A2EP
●
In-house engineering departments

Recent webinars – recordings available

Biogas / biomass / hydrogen
Solar thermal
Gasification

Steam heat pumps
High temperature drying (up to 160C)
Mechanical vapour recompression

Upcoming webinars

B5: Opportunity Assessment
Anaerobic digestion for
electricity, transport and gas
Griffith, UTS, A2EP

Webinar
6th of December from 3:30 to 5:00 AEDT
Registration:
https://www.a2ep.org.au/events

Webinar
7th of December from 3:30 to 5:00 AEDT
Registration:
https://www.a2ep.org.au/events

Want more? 3 steps to more A2EP

Chat from the Industry Briefing
A2EP: Hi Everybody, Katy from A2EP. Welcome to the
A2EP Industry Briefing: Decarbonising process heating in
the beverage industry. We would like to acknowledge the
Traditional Custodians of country throughout Australia and
their connections to land, sea and community. We pay our
respect to their Elders past and present. If you would like
to acknowledge the people or nation from where you are,
please do so in the Chat. If you have a question about the
presentation, please use the Q&A to direct these questions
to the speakers.
Andrew Weller: I am on Kuarna Land in South Australia
and pay my respects to the Kuarna elders, past and
present and acknowledge their association with the lands
on which I am working.
Andrew Weller: Glaciem's founder Julian Hudson was
Engineering Manager at Bitzer for 6 years. He has green
blood.
Jon Fettes: I’d like to respectfully acknowledge the
Wurundjeri People of the Kulin Nation in Victoria who are
the Traditional Owners of the land on which Regenerate
Engineering is based and pay my respects to their Elders
past, present and emerging.

Andrew Weller: Good to see you qualified the "in
Melbourne" bit.
Andrew Weller: Large CO2 heat pumps tend to have
parallel compressors that work at lower individual duty
cycles. They last longer than large single screw
compressor ammonia heat pumps.
Andrew Weller: CO2 heat pumps can provide 120
degrees hot air for some drying demands too.
Andrew Weller: Great points Jeff. The ring main concept
is a great concept when executed well. It needs good
controls and management so you don't spend too much
energy on keeping the ringmain operating.
A2EP: Stay tuned for our upcoming events in December
with Race for 2030! More details will be sent in our
upcoming newsletter, sign up here:
https://mailchi.mp/a2ep/a2ep-e-news-sign-up-page

Q&A from the Industry Briefing
Q. To what extent does the heating of water to be used in
the product complicate the heat pump set up? My concern
would be contamination from the heat source side.
A. In the example I showed, the heat pump runs on a closed
loop heating water circuit which doesn't mix with the
pasteuriser water, instead using heat exchangers. You are
correct- it is not recommended to pump pasteuriser water
directly though heat pumps due to product and corrosion
issues. Since there are two heat exchangers between the
product and the refrigerant itself, the risk of contamination is
reduced to existing low levels of something like a glycol
plant.
Q. Are you able to give an indicative payback period for this
system at a small brewery/brewpub?
Do they brew 24/7?
A. Just one shift but will go to 2 brews per day. For very
small size <500kL per year, payback is quite long ~10 years
but this an be better if you can use the mid temp heat.

Q. If sourcing waste heat from a refrig plant for a heat pump
and then utilizing the cooling to offset some of the chilled load
wouldn't that then result in less waste heat being available
from the refrig plant to use and cause issues for the heat
pump?
A. We are suggesting using the heat pump to provide "cooling"
water e.g. 45C to the refrigeration plant for condensing loads.
The refrigeration plant still fulfils the cooling demand for all low
temperature processes. The heat pump uses heat that would
have been otherwise wasted and sent to atmosphere to
provide hot water at existing facility temperature. If future
cooling loads do reduce, then there will be less heat available
for the heat pump to use. The heat pump is essentially acting
as a cascade compressor

