Energy studies
at Otago

Energy Studies is a formal investigation of how we harness
and use energy on our planet. It includes looking at
renewable energy supply technologies (how we can
generate useful energy in a sustainable manner) and energy
management (how we can use existing energy supplies
more efficiently). The study of energy systems can be of
great value whether you are on the land or in an office.

All countries are strongly dependent on a secure supply
of high-grade energy. This is provided by complex
infrastructures generating electricity, extracting and
refining liquid fuels and delivering them to where they’re
needed. Without an energy supply, essential services, such
as transport, lighting, heating, and electrical appliances
cannot operate.

It is often said that energy fuels the economy of a nation.
How strictly this relation between energy use and economy
(or standard of living) holds is one of the topics of Energy
Studies. Can a high standard of living be maintained with
lower supplies of energy and lower costs?

Past research at Otago has included looking at energy use
in meat processing, dairying and wood drying using
advanced heat pump technology.
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Timber dried, using the University of Otago’s heat pump research, at Croft Pole Distributors sawmill near Whangarei
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From concept and belief to commercial reality

In 1980, on leave in the United At Croft Pole Distributors,a sawmill near For the Physics Department it has been
Kingdom, Professor Gerry Whangarei, the first fully commercial more than twenty years of hard work
Carrington of the University timber drier based on Otago’s heat from concept and belief to emerging
of Otago’s Physics pump research, has been drying sawn commercial reality. Three PhD students
Department, saw heat pump timber since November. Supplied have worked on it since the 80s but
drying technology for the by Delta-S Technologies in the breakthrough came in 1997
first time and thought his Dunedin, whose shareholders when the Department’s
department could do it include the University’s comprehensive heat pump dyer
better. Otago Innovation Ltd, the modelling software first became
kiln boosts energy available.

Now, more than 20 years
later, the University of
Otago has done just that.

efficiency, realising cost
savings and improving
product quality.

A normal drier for Pinus radiata uses temperatures between 90-
150 degC, venting the resulting water vapour and the associated
organic volatile compounds into the atmosphere. The Delta-S
heat pump uses temperatures of 50-65 degC and condenses the
water vapour. The heat released from the cooling of the vapour
is recycled to evaporate more water from the timber.

With so many variables involved — temperature, air flow, the rate
of cooling the vapour and recycling the resulting energy — the
computer software was needed to find the best way of making
it all work.

And work it certainly does. The dried timber has a light colour
with no kiln brown stain and less cracking or structural damage
which can result from kiln drying at higher temperatures.

Also on the plus side, there are no atmospheric emissions, fewer
contaminants (organic volatile emissions) are released and less
energy is used.

The value of the timber is potentially increased by 30 per cent
or more and competes well in export markets.

It is a win-win situation for the Department which champions
sustainable and efficient energy solutions. As New Zealand moves
closer to a time when electricity will not be cheap and constantly
available, due to droughts in the hydro catchments and predicted
gas and oil shortages, heat pump energy recycling technology
will make a difference.

And the technology can be applied to more than just drying
timber.

The Department is already looking at possibilities in the food
industry and in waste management. It envisages both the large-
scale treatment of municipal waste and the small-scale treatment
of dairy shed effluent could use the technology. Imagine in the
future, instead of the current headache of getting rid of the
hundreds of litres of waste water created during a normal milking,
the solid content could be removed, dried and applied back to
the farm as a stable, containment free, organic fertiliser.

Behind the Department is the University’s Research and Enterprise
Office and Otago Innovation Ltd which manage the University’s
commercial and consulting activities. Based at the purpose-built
Centre for Innovation, on the edge of the Dunedin campus,
Research and Enterprise provides a wide range of R&D and
applied research expertise to industry and protects intellectual
property generated by University researchers. Otago Innovation
Ltd, a wholly owned subsidiary of the University, provides
commercialisation expertise and markets new ventures.

Besides the Physics Department’s heat pump work, its clients
include those working in the fields of food product development,
pharmaceutical preparations, software development and sports
training apparatus development.



