Ecolibrium
THE OFFICIAL JOURNAL OF AIRAH

AUGUST 2019 ·

Cool
runnings
Refrigeration innovation at SA’s
purpose-built motorsport park.

VOLUME 18.7
RRP $14.95
PRINT POST APPROVAL

NUMBER PP352532/00001

F E A T U R E

Natural
tendency
In a Melbourne suburb
best known for its place
in Australia’s art history,
twin transcritical CO2
refrigeration plants are
serving the new local
Woolworths supermarket.
As Sean McGowan reports,
the cutting-edge system
delivers direct, emissionsfree refrigeration –
and a whole lot more.
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The opening of the new Woolworths
Heidelberg represents the latest milepost
in the company’s decade-long journey
of sustainability. The retailer is stepping
away from synthetic refrigerants and
embracing natural systems.

“I usually cringe at the prospect of
judging anything to be ‘the most’ or ‘the
best’ at anything,” he says. “But it is true
that at Heidelberg we have delivered an
unprecedented number of sustainability
initiatives.”

Located near the corner of busy
Banksia and Lower Heidelberg Roads,
about 12km north-east of Melbourne’s
CBD, the supermarket opened to the
public in June. Although it has already
been tagged as the company’s “most
environmentally friendly supermarket”
by some media outlets, Woolworths’
refrigeration and sustainable
innovations engineer, Dario Ferlin
M.AIRAH, avoids such labels.

The 5 star Green Star retail development
– a first for Woolworths – has placed
significant focus on the sustainability
aspects of the building fabric and fitout
materials. Testament to this is the use
of sustainably sourced timber cladding
and the installation of LED lighting
to illuminate both the retail space and
refrigeration cases.
Then there’s the 16 electric vehicle (EV)
charging bays for customers to use

FE ATURE

The store’s space-cooling load is 320kW.
The low-temperature refrigeration load
of 38kW will serve both the freezer
rooms, and the glass-door upright display
freezer cases. A combined medium- and
high-temperature load of 222kW is met to
serve the store’s cool rooms as well as all
chilled showcases.
Refrigeration heat recovery for space
heating has been a standard Woolworths
specification for many years. However,
the system at the Heidelberg supermarket
makes better use of the available heat.
“The Heidelberg system does more than
passively recover waste heat from the
refrigeration system, as is typical of
conventional refrigeration systems with
heat recovery,” says Ferlin.
free of charge, and 33 bicycle parks for
those who prefer peddle power.
But it’s behind the retail shelves where the
company’s sustainability efforts are best
on show.

TWIN TRANSCRITICAL
Woolworths Heidelberg features the use of
twin transcritical CO2 refrigeration plants.
These meet the store’s entire refrigeration
demands, as well as chilled water
demands for space cooling and heating
hot water demands for space heating.
This combined system makes full use of
the plant’s available condensing capacity
year-round.

“A standalone supermarket space-cooling
system located in a climatic zone like
Heidelberg will invariably sit idle for
much of the year,” says Ferlin.
“Compressors are unlikely to run until
ambient temperatures and/or humidity
levels exceed certain thresholds –
but perhaps more importantly, the
space‑cooling system condenser
capacity cannot be leveraged by the
refrigeration system that operates
12 months of the year.”
The system has been designed to meet
the supermarket’s refrigeration, spacecooling and space-heating loads at
a summer design outdoor ambient
temperature of 45°C.

“Meeting 140kW space-heating load with
a 5°C design outdoor ambient requires a
more sophisticated thermal harvesting

This combined system
makes full use of
the plant’s available
condensing capacity
year‑round.
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WALKING THE TALK

Heidelberg Woolworths uses one-third less
electricity than a store built 10 years ago.

Dario Ferlin, M.AIRAH, refrigeration and sustainable
innovations engineer at Woolworths, walked Ecolibrium
through the new Woolworths Heidelberg supermarket.
Eco: Tell us about Woolworths’
move towards fully integrated,
transcritical CO2 RAC systems.
How long have you been developing
and testing this technology for?
Ferlin: Our pilot of a completely HFCfree, transcritical CO2 refrigeration-only
system at Greenway Village in Colebee,
NSW opened to trade in 2017 and
was quickly followed by our second
transcritical CO2 store in Wadalba,
NSW. At both sites we implemented
a strategy of engaging only local
technology partners, with the deliberate
purpose of upskilling the local industry.
This emerging support infrastructure
gave us the confidence to pursue an
integrated transcritical CO2 RAC system
at Prestons, NSW, which opened to trade
in December 2018.
So it’s been a decade-long journey
from the days of R404a refrigerationonly systems to where we are today.
But the industry upskilling and ongoing
technology iterations throughout this
period are a testament to how dynamic
the local RAC industry can be if given
the opportunity.
Eco: What makes Woolworths
Heidelberg different to other
Woolworths supermarkets?
Ferlin: Almost without exception,
supermarket refrigeration systems and
air-treatment systems – HVAC cooling
and heating – are designed, installed,
commissioned, owned and maintained
by different stakeholders.
However, at our Heidelberg store, the
twin-transcritical CO2 plants provide for
the entire refrigeration, chilled water for
space cooling (CHW) and heating hot
water for space heating (HHW) demands
for the store.
The technology behind these systems is
quite impressive, but perhaps the most
unique feature of the Heidelberg store
is this end-to-end aligned ownership
of the combined HVAC&R plant from
conception through to installation and
maintenance.
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Eco: Tell us about the end-toend ownership of this system.
Ferlin: That stakeholder buy-in I referred
to earlier is where the industry value is
unlocked.
Buy-in means looking for improvement
opportunities and seeking out bestpractice solutions with a critical eye that
only hands-on experience can deliver.
This level of engagement is what we
expect from our technology providers.
And it’s their contribution that will
deliver successive improved iterations
of Heidelberg for Woolworths going
forward.
Eco: How has the system
performed so far?
Ferlin: It is still early days but indications
are very encouraging. The refrigeration
system isn’t at all on the store manager’s
radar, which is a good thing, and
space‑heating demands are being
managed – notwithstanding some very
frigid weather Melbourne has thrown at
it this winter.
However, commissioning, optimisation
and, above all, learning, is an ongoing
process, and this is to be expected for
a combined RAC system designed for
four seasons of operation.
Eco: What are some of the key
lessons the installation has provided?
Ferlin: Accept little at face value.
Unpack what is not well understood,
and encourage the project team
members working on technically
demanding initiatives to do the same.
Be genuinely open to being challenged
and don’t refrain from respectfully
challenging what makes you or your
team members uncomfortable.
And foster a culture of curiosity
and support team members who
demonstrate this quality. This is how
children learn best – by the propensity
for our team members to share a few
laughs. I sometimes think we are all just
big kids anyhow. ❚

system with multiple stages of heat
recovery. Put very simply, we operate the
refrigeration system as a large heat pump.
This is nothing particularly new for our
northern European peers, but it’s new
ground for local applications.”
Combined with the use of parallelmounted CO2 heat pumps to generate
sanitary hot water, the solution has totally
eliminated the need for gas-fired boilers.
The result is an RAC solution that is not
only essentially direct-emissions free, but
also contributes to the supermarket using
almost one-third less electricity than a
store built 10 years ago.

FE ATURE
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The store represents the
next step in Woolworths’
2020 sustainability commitment.

KEEPING IT LOCAL
Because no other Woolworths store
has operated a system incorporating
integrated space heating through
a winter, Ferlin says the technical
challenges were many with little
in‑house experience to build on.
“We were acutely aware of the
complexities surrounding transcritical
CO2 thermal harvesting, and these
challenges could only be overcome
by having buy-in from all project
stakeholders,” he says.
With so many overlapping
competencies, he says any complacency
and siloed thinking would have
resulted in a less-than-satisfactory
outcome being delivered.
“This was understood early on,”
he says, “and I’m sure all stakeholders

can attest to regular ongoing dialogue
with our engineering team.”

commissioning these technologies
throughout its life‑cycle.

Collaboration with local technology
partners has underpinned the success
of the project. It’s also indicative of the
Australian industry’s progress in the field
of natural refrigerants in recent years.

“Heidelberg represents an investment
in local industry as well as the
environment.”

This approach is also behind Woolworths’
strategy of driving the local industry to
upskill to natural refrigerant systems.
“As an industry, we need to understand
that handing over a leading-edge
system like we have at Heidelberg
with only a store launch date in mind
is short‑sighted,” Ferlin says.
“The system will likely operate for
25 years or more, and will therefore
require the support of technicians
who are qualified and experienced
in servicing, modifying and

LOWERING LOADS
LED lighting is now the norm across all of Woolworths new supermarket builds,
and across all lighting categories – from the retail space to chilled display cabinets.
Dario Ferlin, M.AIRAH, says the energy savings that LED lighting offers is
compounded by the reduced thermal loads placed on refrigerated fixtures.
“We have almost completed the replacement of all space-lighting fittings with
LED across our entire fleet [of stores] and we are now revisiting the refrigeration
opportunities that this presents.” ❚
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LONGER-TERM GOALS
From an operational standpoint, the
refrigeration system is meeting the
supermarket’s space-heating demands
– even as Melbourne shivers through
some colder-than-average winter days.
Without a full year of operation,
Ferlin says it is difficult to pre-empt
the outcomes of the installation.
Early indications, however,
are very encouraging.

PROJECT AT A GLANCE
The equipment
▲ Compressors: Bitzer
▲ Compressor racks and
switchboards: Bitzer Australia

▲ Controls: Emerson – Dixell
▲ Gas coolers: Buffalo Trident
▲ Refrigeration cases: Hussmann
▲ Installation by WRI (Woolworths
Refrigeration Installation)
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Preliminary data suggests that
summertime efficiency of the system
is as good as Woolworths’ latest,
best‑practice cascade R134a-CO2
systems. Winter offers the best
opportunity for transcritical CO2
systems to abate energy consumption.

Collaboration was a key
for the project team.

“Modelling suggests some very
encouraging numbers,” Ferlin says.
Woolworths Heidelberg represents
the next step towards the company’s
2020 sustainability commitment.
This includes a reduction in
Woolworths’ carbon emissions to
10 per cent below 2015 levels, and the
installation of 10 natural refrigeration
systems in its supermarkets by 2020.
“Just 10 years ago, a store this size
could have contained almost 1,000kg
of high‑GWP refrigerants like R404a
as well as a number of gas-fired boilers,”
says Ferlin.
“It’s chalk and cheese when comparing
it to today.” ❚
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