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Preface

This report has been commissioned by EECA with the objectives of:
e investigating the potential market for larger scale applications of SWH in NZ
¢ identifying and analysing the opportunities and barriers

e canvassing the SWH industry and the potent
large scale SWH applications

e developing options and recommended approaches for Government regarding
facilitating market development.

The methodology has involved sourcing information from:
e Web-based search on international experiences
e A questionnaire and telephone discussions with SWH suppliers
o Discussions with energy consultants and technical experts
e Discussions and visits with some end-users.

In addition the report draws on the experiences of the project team members.

The definition of larger scale SWH is difficult to establish as it is not a standard
terminology. In terms of this study larger scale SWH has been taken to be any non-
domestic application, or very large domestic applications such as an apartment
building.

lan McChesney in association with East Harbour and Enercon Ltd.



Larger Scale Solar Water Heating Applications i Report to EECA

1 International Review

1.1 Introduction

The following presents a brief review of international experience in larger scale solar

water heating (SWH). The review has set out to identify:

e The extent of the market for larger scale systems

e Examples and experiences

e The extent to which government or public assistance is used.

1.2 International solar characteristics

Table 1 outlines information on all solar operating internationally circa 2001, including
domestic scale SWH, swimming pool heating, air heaters and larger scale industrial or
commercial applications. There are distinct market characteristics within geographical
areas, and with some markets expanding very rapidly (e.g. by 2002 China was
reported to 40million m? (25% increase) (Milton and Kaufman, 2005).

Table 1. Total solar thermal collector area in operation in circa 2001

Country Water heating collectors Air heating Total
Unglazed® Glazed Evac tube heaters
Collector area i millions of sq metres
Australia 2.0 1.2 3.2
EU:
Germany 0.7 3.1 0.5 0.1 4.4
Greece 3.0 3.0
Austria 0.6 1.7 2.3
Switzerland 0.2 0.3 0.8 1.3
Other 0.4 2.4 0.1 0.5 3.4
Cyprus 0.6 0.6
Turkey 8.1 8.1
Israel 3.9 3.9
South Africa 0.5
Asia:
China 11.2 20.8 32.0
India 0.6 0.6
Japan 11.8 0.3 12.1
America:
Canada 0.5 0.1 0.6
USA 22.9 1.4 0.5 0.2 25.2
Mexico 0.3 0.1 0.4
Brazil 2.2 2.2
New Zealand 0.1 0.1
TOTAL 28 52 22 2 104

Sources: Weiss, Bergmann and Faninger, 2004; Milton and Kaufman, 2005.

Unglazed collectors are generally used for low temperature domestic swimming pool heating

lan McChesney in association with East Harbour and Enercon Ltd.
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In terms of collector density per inhabitant, IEA statistics show Israel well ahead of
any other country, with Greece and Austria also having relatively high densities
(Figure 1) (although independent information collected as part of this study suggests
Cyprus may be further ahead still at ~900m? 1000 persons i see Box 1).
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Figure 1. Glazed flat plate and evacuated tube collectors in operation in the year
2001 per 1000 inhabitants. Source: W. Weiss, AEE INTEC.

The exact area dedicated to larger scale SWH is unclear, but is still a relatively small
part of the overall solar water heating market which is dominated by domestic
applications. However, many larger scale solar water heating developments have
occurred, and larger scale systems are a core part of current solar water heating
activities in many countries. Some of these activities are discussed in the following
sections.

1.2.1 Europe
In European countries, the most common applications for larger scale SWH include:

e Government and other public buildings T many countries have instituted policies
to install SWH on public buildings, partly as a demonstration mechanism, and
partly to indicate public policy intent. The capital costs are of course publicly
funded, but conditions are often attached i one of the most interesting is the
emergence from France of the Guaranteed Solar Results (see Box 2).

e Apartments and multi-family/person housing i these can be considered to be a
logical extension of the domestic-scale SWH, applied on a larger scale, and are a
common form of larger scale SWH applications across most European countries,

lan McChesney in association with East Harbour and Enercon Ltd.
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and in Israel. These larger scale applications offer some scale economies. Also,
in some applications hot water use is being combined with a space heating
application in solar combi-systems (although the solar contribution to space
heating is relatively minor). The main drivers appear to be a combination of public
housing policies, and the focus of incentives for SWH. Note that in some areas,
the use of SWH on buildings is considered to be limited to around 50% because
of planning rules (appearance, heritage etc), and shading impacts through other
high rise buildings®.

e Hotels and other accommodation - hotels have proven to be a prime focus of
larger scale SWH. The reasons are that accommodation trends tend to be
seasonal i.e. highest accommodation over the summer when solar gain is at a
maximum, large quantities of hot water are required for guests, laundry, kitchen
etc, aedna iNgmage i s also seen asweBoxesattract i
& 3). Other applications include rest-homes, hostels etc.

¢ District heating schemes 1 there has been growing use of solar water heating
particularly in the colder climates of northern Europe and Scandinavia. While this
seems counter-intuitive, the basic rational is the complementarity of solar with
other energy sources. For example, in a number of Scandinavian countries, large
scale solar collectors (>1,000m?) are providing spring/summer/autumn energy
inputs into district heating schemes, complementing the supply of biomass which
provides the core winter energy input. Again, these schemes rely heavily on
various subsidies.

e Industrial applications, in particular low temperature water feed into boilers - a
collection of industrial-process applications have been reported through the IEA
Task 33/IV [ALTEN, 2002]. Most projects are in the food and beverage, textile,
transport and chemistry sectors with a majority focused in food processes (e.g.
fish, meat and olive processing). In some countries (e.g. Finland), SWH is
focussed largely on agricultural drying applications.

Applications for both industrial process cooling and heating continue to be
developed. Both applications have been experimented successfully in Southern
Europe, but they continue to find it difficult to compete with the lower prices which
are typically paid for energy by industrial and commercial enterprises.

! European Market on Thermal Solar Energy with a Special Focus on Solar Combisystems, W
Weiss, IEA-SHC Task 26, Industry Workshop 2001

lan McChesney in association with East Harbour and Enercon Ltd.
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Box 1. SWHin an island economy

The SWH example of Cyprus is interesting in terms of the differences, and parallels, with New Zealand.
Cyprus is an island based economy, with about one-quarter of the population of NZ. It has few indigenous
energy resources, but a high resource of solar radiation.

Solar energy is utilised extensively by households and hotels (~0.9m2 collector /capita in 1999 i one of the
highest SWH densities in the world). The penetration of SWH into the hotel market is estimated to be
50%, with a good match between solar yield and hot water use.
The reasons for the popularity of SWH on Cyprus include:
The island economy, the lack of other resources, and the high cost of alternatives
A buoyant and competitive SWH industry
High radiation, and high solar yield (~550kWh per m? - est average payback of 4 years for a
domestic system)

There has been government support i mainly through technical support (testing, R&D etc), publicity, and
allowing tax breaks on materials, but there has been no direct price subsidy.

Source: http://www.islandsonline.org/island2010/PDF/cyprus.pdf

Box 2. SWHin Accor Hotels

The Accor Group has 3700 hotels in 90 countries. Hotels in the group are expected to subscribe to an
‘environment charter' that describes the commitments that should be made and actions undertaken
concerning waste management, technical controls, architecture and landscape; it also involves the
environmental awareness and training of the Group's staff. Solar hot water supply is part of this
commitment. Underpinning the commitment to SWH is the guaranteed solar results (‘GRS') procedure.
This provides <certainty for the individual hot
guaranteed results can be linked to the bank loan or leasing policy, and the annual energy savings can be
used to repay the investment loan in a structured way.

Since 1998 14 Accor hotels have installed SWH systems, typically in the size range of 50-150m? (including
Ibis/Novatel in Homebush, Sydney). SWH has also become part of training within the Accor Group
through integration into the Solar Academy training facility (located in Paris) (Fig 2).

Source: Catching the sun - Solar water heaters for hotels - full text article from News from Renewable
Energy World Magazine September-October 2002

Mes 2002 ;. 54 m? de capleurs selaires »

st Bl Boet do "Acooamie Accor
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Figure 2. Accor Hotels solar water heating programme
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Box 3. Guaranteed Solar Results (GSR)

Guaranteed Solar Results concept (GSR) is a contractual arrangement between the client energy user and
the SWH supplier/developer that seeks to guarantee the performance of a SWH installation.

GSR was used for the first time in 1988 for a hospital in the South of France and was developed as a
response to a lack of confidence in solar water heating performance, caused by system malfunctions,
under-delivery of results etc. GSR removes uncertainty for the client concerning SWH performance by
guaranteeing that, over an agreed period, they will receive a given amount of heated water from their
installation. If the installation does not perform to the standard set out in the guarantee, the client is
compensated financially for the failure. This enables the client to calculate and organize financing for their
scheme, as they can estimate with confidence the reduction they will see in their bills for other fuels for
heating. A GSR contract also removes any anxiety about system maintenance and repair as the contract
provider must maintain the system so that it will perform to the agreed standard.

The success of GSR depends on

= A clear and unambiguous contract between the system client and a partnership of project developers,
managers, equipment installers, and financiers.

= Accurate predictions of system performance.
= Accurate estimation of hot water demand profile

Over 150 installations using GSR are operating in European and other countries. Both France and Spain
have used GSR effectively in hospitals and in buildings such as hostels, health centres, hotels and sport
centres, all of which have a high demand for hot water throughout the year. There have also been
important demonstrations in Germany, Austria and Greece, together with numerous initiatives to support
the market for smaller-scale solar thermal installations. Some energy supply service companies (ESCOs)
have been contracting for the supply of solar thermal energy as a product. The concept is that the ESCO
purchases and installs the SWH system and sells the hot water to the client (solar results purchasing
(SRP)).

In the UK take-up has been slow. Recent project work has assessed the potential for GSR with third party
financing in a SRP package. It concluded that such mechanisms are not readily applicable to domestic
solar water heating, but could work for large public buildings such as hotels or hospitals, where it would be
cost-effective to establish and verify a system and install the necessary monitoring equipment. It may even
be appropriate, under certain circumstances, in residential blocks. Some incentives may be needed
(noting that most of the systems installed to date have received financial support (grants or subsidies)). It
is not clear whether GSR can compete in the marketplace with other forms of energy. The project has
identified a number of potential solar thermal demonstration projects in each country. (Source:
http://www.dti.gov.uk/energy/renewables/publications/pdfs/rps004.pdf).

Undoubtably, GSR is a mechanism that has helped to overcome lack of confidence in energy delivery, but
barriers associated with long payback periods and high initial capital costs of SWH may still remain.

Most European countries support solar applications through a range of programmes i
from EU or IEA support or R&D programmes, through to specific country incentives,
through to incentives offered at the provincial or local government level (Murphy,
2002). Other initiatives of relevance to larger scale applications are the development
and use of larger scale collectors of ~15m?, which offer scale economies on larger
systems.

A further initiative concerning large scale applications of SWH which is European
based (although it includes non-European participation) is the Large Scale Solar
Network (see Box 4).

lan McChesney in association with East Harbour and Enercon Ltd.
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Box 4. Large scale solar network

The Large Scale Solar Network is a collaboration of scientists and solar experts from a number of
countries who organised a series of initiatives and publications in the late 1990s/early 2000s
(Source: European LSSH Network - Intro ).

One of their outputs, which is highly relevant to this study, was a summary of their collective
experience on the important actions needed to assist large scale solar developments:

1. Influence the first decision: e.g.
o Town and site planning
0 Increase customer awareness at the outset
o] Involve all parties from the beginning.
2. (Large scale) solar heating needs optimisation:
o] Use skilled planners
0 Use checklists i be methodical

0 Give attention to the interface between solar and traditional systems (i.e.
integration).

3. Consider all system benefits:
0 Solar optimisation often means better overall performance
o] Search for synergy effects; consider integration aspects

o] Value | costs; i.e. all of the benefits of solar need to be accounted for i when
this is done a SWH may be cheaper than anticipated.

4. Solar is often seen as an end-use rather than an energy production technology
0 Use energy index to quantify energy savings

0 Use appropriate energy pricing comparisons (e.g. that compare it with the cost of
delivered energy rather than generated energy).

5. Create volume effects:
0 Use tenders, promote competition

o] Support internationalisation (of product, of information etc.).

1.2.2 Israel

Over 80% of Israeli families have solar water heaters, representing over 1.3 million
installations. The solar contribution was equivalent to 21% of the electricity used by
the domestic sector, 5.2% of nati onal

primary energy consumption.

Israel has extensive experience in the installation of large scale systems including
commercial buildings and hospitals, a variety of agricultural purposes (greenhouses,
drying and water heating), minerals extraction at the Dead Sea Works and water
heating/steam production in many educational/commercial buildings (see Figures 3 &
4).

The law requiring the installation of solar water heaters in Israel was introduced in
1980. The "Solar Law" is an amalgam of different legislative measures, all designed
to lay down national standards and regulations. The Planning and Building Law
requires the installation of solar water heaters for all new buildings (including
residential buildings, hotels and institutions, but not industrial buildings, workshops,

lan McChesney in association with East Harbour and Enercon Ltd.
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hospitals or high-rise buildings in excess of 27 m), dictating the size of the installation
required for a particular type of building. Furthermore, Israel is the only country in the
world that legally requires the education of energy managers to include solar energy
(Source: WEC Enerqgy Information Centre).

Figure 3. Large scale SWH applications in Israel

@) [ [ [ [ [0

Figure 4. High rise SWH applications, Israel.

lan McChesney in association with East Harbour and Enercon Ltd.
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1.2.3 North America

The North American SWH market is dominated by unglazed systems designed for
domestic swimming pools. Compared with European countries, the area of glazed
panels used for domestic hot water, and for commercial applications remains
relatively low.

Despite that, over 250,000 commercial and industrial buildings in the United States
use solar thermal systems to provide hot water or space heating. Industries in which
these systems are most common include laundry, food service, food processing,
metal plating, and textiles (Source: Solar Thermal Technologies in the United States).
A recent commercial example is that of a large laundromat in Illinois (Box 5), although
as indicated, heavily dependent on a state grant.

Box 5. Laundromat - lllinois

The world's largest laundromat and dry cleaner, located in Berwyn, lllinois installed solar hot water
heating in 2003. The solar system is the primary supplier of hot water for the laundry, acting as a pre-
heater to the existing water heater, and designed to produce about 60% of the energy used for hot water
from 90m? of collectors (Fig 5). The self-service laundry has 145 washing machines and 125 dryers.
The system is designed to heat about 4,500 litres of cold water to 45°C or greater.

The lllinois Department of Commerce and Economic Opportunity (DCEO) provided a grant of
US$69,130, worth about half of the total cost of the system. The grant came from the lllinois Renewable
Energy Resource Fund administered by DCEO paid by electric utility customers statewide. Furthermore,
the IRS provides a commercial tax credit and accelerated depreciation for solar installations. Based on
DCEO calculations, which include all state and federal incentives, the project is expected to pay for itself
in approximately 11 years.

Tom Benson, owner of the laundry said, "The gas crisis of the winter of 2001 created an energy cost
crunch that made me look for an alternative. Solar was by far the best way to go. Despite gas prices
going up, my solar hot water system will enable me to maintain lower prices for my customers."

(Source:http://spinotewl.commerce.state.il.us/PressRelease.nsf/0/c9aa77702b627d9d86256d12004942
c7?0penDocument&ExpandSection=1

S
WORLD'S LARGEST LAUNDROMAT & CLEANER

250 MACHINES NO WAITING

Figure 5. SWH on Berwyn laundromat

Details of US of state-wide subsidies for SWH development is provided in
http://www.eere.energy.gov/state_energy_program/news_detail.cfm/news_id=6761

lan McChesney in association with East Harbour and Enercon Ltd.
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1.2.4 Asia

Excluding the unglazed market for SWH (which is largely swimming pools), China and
Japan together have more than 60% of the worldwide collector area for glazed and
evacuated tube systems (see Table 1).

The market in both countries is dominated by domestic SWH systems, although there
are many larger scale applications on apartment buildings and multi-family dwellings
etc.

China: In China there are more than 1,000 manufacturers of solar water heaters, with
more than 30 million users (~2% of households). China has led in the development of
vacuum tube collector systems, which now have by far the largest market share of
collector types. Vacuum tube systems are used in larger scale applications in the
same way as flat plate collectors are used in other countries (Figure 6). To date,
SWH development in China has been essentially market-led without direct incentives
or Government intervention. Government has however set SWH targets, and has
also supported R&D activities. The Chinese government is now working with the Asia
Development Bank to develop a solar energy in buildings programme. Also under
consideration is the possibility of the government mandating some buildings to use
solar energy (Sources: Solar Energy to Be Widely Used in Buildings; China's solar
thermal industry: Threat or opportunity for European companies?).

Installed in April-May, 2002

Figure 6. Larger scale evacuated tube/SWH applications in China

lan McChesney in association with East Harbour and Enercon Ltd.
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Japan: SWH installations peaked in the 1980s, with a decline in new installations
since the early 1990s to about one-quarter of the earlier peak years, and with a
relatively high number of disconnections now occurring. The decline in installations is
mainly due to competition from cheaper energy sources for heating such as gas.
Larger scale use is focussed on hospital and other government buildings

Some government support appears to be still continuing, particularly through solar
thermal R&D programs focused on active solar thermal processes for heating or
cooling applications for use in areas of high solar radiation (e.g., systems to provide
heat and hot water for industrial processes). There is also an emphasis on integrating
solar thermal systems into building structures, and with installation of photo-voltaic
systems (PVs). The solar priority in Japan appears to be PV-generated electricity
rather than thermal solar (Source: http://www.nef.or.jp).

1.2.5 Australia

Australia has about four times the area of glazed collectors per head of population
compared with New Zealand, most of which are for domestic use. Incentives for SWH
are offered at two levels. At the federal level incentives are provided through
approved SWH installations earning renewable energy certificates as part of the
MRETS scheme. The value of the certificates at present is typically $30-40 per
Renewable Energy Credit (REC). According to the Beasley website, SWH rights
assigned to Queensland electricity supplier Energex would currently earn $36 per
REC, which equates to $1,116 on the price of a Beasley Prestige 3302 2 panel
system (Source: Beasley Water Systems : RECS AND REBATES). This represents
a reduction in the initial price of about 25%. At the state level further subsidies usually
apply. Incentives are confined to domestic applications, new commercial applications,
and systems where gas is not substituted.

Throughout Australia there are a number of large commercial applications including
hotels and motels, hospitals, apartments and industrial / farming applications. One of
the earliest and largest was the Yulara Tourist Resort at Ayers Rock - built in 1984 it
had 3,855m? of roof mounted collectors which supplied about 70% of the resort's hot
water and heating needs. The original SWH system has now been largely replaced
with new panels.

Figure 7. Large scale application, Australia (Solahart)

lan McChesney in association with East Harbour and Enercon Ltd.
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Solar timber kiln driers are now available in Australia. The solar hot water heats the
air via a heat exchanger. The kilns are particularly used for drying hard wood timber
which is dried slowly.

Figure 8. Solar Dryers Australia Gas/solar kilns

lan McChesney in association with East Harbour and Enercon Ltd.
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1.3 Conclusions on international experience

In Europe and the US in particular, government subsidies have been a vital ingredient
in most circumstances of large scale solar developments.

An additional key government role has also been in the support/provision of R&D
activities and demonstrations/pilots; which flow on to provide important information
and learnings e.g. measured performance and results, design and technical expertise
etc.

In some applications the contracted supply of solar thermal energy based on the
Guaranteed Solar Results concept has been used to underpin a wide range of large
scale solar systems, and has provided customer surety of outcomes in the face of
risks and uncertainty. While not commonly used, it provides a mechanism (together
with Solar Results Purchasing) for overcoming capital funding constraints.

While a great diversity of large scale applications has been identified, the most
common developments appear to be in the up-scaling of traditional hot water use
applications i e.g. hot water use for facilities for people (hotels, apartments, rest-
homes), rather than industrial processes.

Whole-system design expertise and thinking is vital on large systems i from the very
beginning at the conceptual stage right through the design and analysis process.

Institutional responsibility T government or private i and the associated achievement
of perceived good environmental outcomes is an important driver for large scale SWH
developments.

The process of investment in large scale SWH, and the associated learnings and
increase in knowledge, is helping to reduce unit costs of SWH over time.

lan McChesney in association with East Harbour and Enercon Ltd.
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2 Larger scale SWHin New Zealand

2.1 Introduction

Potentially there are an enormous range of applications for larger scale SWH in New
Zealand, with uses for low temperature hot water or as a pre-heater for higher

temperature hot water use being possible candidates (Table 2).

Table 2. Potential Opportunities for Large-Scale SWH in New Zealand.

Insdel‘cht)rry Potential Opportunities for Large-Scale Solar Water Heating
Food . . Confectionaries / . Desalination of
Industry Milk Factories bakery Tinned Goods Meatworks Sea Water
Forestry Timber /Food . . .
JAgriculture Drying Greenhouses Nurseries Dairy Farms Fish Farms
Textiles Tanneries Leather Cloth Refineries Dyeing / Textllg
Treatment finishing Processing
Chemical Cosmetics Detergents Pharmaceuticals Wax Distilleries
Industry
Beverages Wineries Liquor Distilleries Breweries Soft Drinks Fruit Juices
Service Hotel / Motel Takeaway Gymnasium / Events Sports
Industry Restaurant Swimming Pool Centre Stadium
Institutions Hospitals Prisons / Military Boardlng Retirement Schools
Barracks establishments Homes

Reference applications for shaded opportunities are evaluated in Appendix 1.

However, to date there has been a very low uptake of SWH in larger scale
applications in New Zealand. What there has been is dominated by applications that
can be considered as up-scaled domestic hot water needs i e.g. motels, halls of

residence, rest-homes, gymnasiums, and camping grounds.

number of SWH installations on dairy farms throughout the country.

In addition there are a

The list outlined in Table 3 is not exhaustive, but provides a reasonable coverage of
many larger scale SWH developments over the last few years. Several other larger
scale systems are under active consideration.

Figure 10. 270 Tube (36m2) evacuated tube system i Meadowpark Motor Camp.

lan McChesney in association with East Harbour and Enercon Ltd.
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Table 3. Larger scale SWH in NZ (list not exhaustive)

Location Size Status
Residences
Grafton Halls of residence | U of Auckland 4 panel + (30 Installed 1 yr with 30
panel) panel planned
Halls of residence | Lincoln University ni 1980s
Hostel | Ni 62m’ Under construction
Food:
Winton Bakery | Winton 3 panel Installed
Tauranga Pizza Hut | Tauranga ni ni
Commercial/office buildings
Warehouse | NZ-wide Multiple small Installed
systems
Environment Canterbury | Christchurch 6 panel Installed
Sports/Gymnasiums
Waitakere Sports Centre | Waitakere City 30m? Installed
Birkenhead College Sports Centre | Auckland 12 panel Installed
Botany Bay Sch: Appleby School | Auckland 8 panels + 8
Camping grounds
Orewa Motor Camp | Rodney DC 25m? + 40m” Installed
Ni | Sth Auckland 112m? Under construction
Meadowpark Motor camp | Christchurch 36m° Installed 2004
Motels/Hotels:
Homestead Lodge | Wanaka 28m° Installed
ni | ni 32m? + 18m° Installed
Punakaiki Rocks Villas | Punakaiki ni Installed
Lodge i Abel Tasman Nat Park | Golden Bay 12m? Installed
Swimming Pools
Blackmount School | Western Southland | 87m? Installed under EECA
Crown Loan 2002
Paeroa Community Pool | Thames ni ni
Hospitals/rest homes:
Ashwood Park Rest Home | Blenheim 32m* Installed
Waitakere Hospital | Waitakere City ni Installed
St Margarets Hospital | Te Atatu 8m? Installed

ni no information available at this time

Figure 9. Blackmount School pool 87m? SWH collector system.

lan McChesney in association with East Harbour and Enercon Ltd.
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2.2 Primary motivations

As reported by SWH suppliers and customers themselves, the primary motivations for
considering larger scale SWH investment appear to be the following:

e To combat against rising and uncertain future electricity prices, and to reduce
future cost outgoings

e As an opportunity when energy systems are being re-vamped and other energy
options are being considered

¢ In locations where there are high costs associated with importing energy

¢ For environmental reasons i either associated with a strong environmental belief

insol ar/ renewabl e energy, or perhapsormor e

pr a

wi shing to contribute to a compAnugbérof tri pl e

organisations investing in SWH recently have placed importance on the
environmental value and image (e.g. DOC Lodge in Abel Tasman; Homestead
Lodge in Wanaka; Environment Canterbury building in Christchurch, The
Warehouse)

e Where the pattern of SWH fits well with seasonal patterns of hot water use (e.g.
the accommodation industry has a good match between seasonal SWH yield and
accommaodation bed-nights)

e Convenience factors i e.g. not having to get gas bottles constantly refilled

¢ Where long-term investments are being made, and the payback on SWH is
consistent with that longer term view.

Up until recently, no systematic availability of incentives have been offered to induce
customers to invest in larger scale SWH systems, although the current solar water
heating loans may offer some potential. Also, by international standards commercial
and industrial consumers face relatively low average energy prices, which effectively
raises the barrier for SWH systems to compete.

2.3 Cost effectiveness

Cost effectiveness is of course thei mpor t ant Aimake or breako

attractiveness of SWH.

While the benefits of larger scale SWH for low temperature hot water applications are
commonly cited as savings of typically 50-60% of energy costs, with paybacks of
typically 7-8 years, in fact very little hard data exists to substantiate these claims.

Monitoring and analysis carried out on the Blackmount Pool (Western Southland)
SWH in 2002/03 suggested seasonal savings of diesel equivalent to ~35,000kWh (i.e.
a 59% reduction in diesel use). This equated to a panel solar yield of ~400kWh/m2,
giving a simple energy payback of 15.9 years (Anderson & Lecamwasam, 2002).

A desktop analysis of potential SWH energy savings in motels estimated average
savings of ~10,000 kWwh/annum (approximately 50% reduction in energy use), with a
simple energy payback of 7-8 years (East Harbour, 2003). The payback period was
most sensitive to capital cost and the cost of the energy displaced.

lan McChesney in association with East Harbour and Enercon Ltd.
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The 36m2 Meadowpark Motor Camp SWH system (Christchurch), installed in early
2004 by Sensible Heat, has been set up with a data logger, which may enable a
detailed analysis of performance to be carried out at the end of the current season.

The main factors in relation to larger scale systems are discussed further.
2.3.1 SWH system costs

A core difficulty with defining costs at present is the relative lack of experience with
larger scale SWH systems in New Zealand to date - hence there is a paucity of
reliable, long-run information. For the purposes of this study we have attempted to
establish a system capital cost band related to system size (Figure 11). These costs
have been translated through to a range of per unit energy costs (Table 4).

Figure 11. Commercial SWH (Preheater) -
System Installed Costs
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Source: this study

A number of points to note related to this analysis are:

e There are many cost variables including design, consents, collector type, the
need for collector framing and structural supports, heat exchangers, piping, hot
store tanks and installation that will affect the overall system cost.

e There appear to be clear economies of scale up to about 150m? as a result of
spreading tendering, design and installation costs over greater sized systems and
the discount that applies to large purchases.

e Smaller commercial systems may most economically be simply multiples of a
standard domestic system including multiples of domestic storage tanks. This
utilises the economies of scale of bulk manufacture and simplified design and
installation. These may be open loop but most likely closed loop systems.

lan McChesney in association with East Harbour and Enercon Ltd.
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Table 4. Indicative cost* of energy from larger scale SWH

Panel area (m2)

20 50 100
Estimated cost $/m? 850-1000 700-850 625-750
Total installed cost ($) $17-20,000 $35- 43,000 $62-75,000
O&M (1% of capital) - annual 239 494 961
SWH energy frodn for storage systems
@700kWh/m 14,000 35,000 70,000
Cost of SWH energy c/kWh 14.4 - 16.9 11.8-145 10.5-12.7
SWH energy prodn- estimate for
continuous flow systems @900kWh/m? 18,000 45,000 90,000
Cost of SWH energy c/kWh 11.2-13.1 9.2-11.3 8.171 9.8

* costs are exclusive of GST and tax and include cost of design, collector panels, framing, installation,
pumps, heat exchanger and controllers. Continuous flow applications exclude storage tanks but include
heat exchangers.

Source: Data collected this study; cost model from East Harbour

Larger systems are generally specifically designed and often used as a pre-heater
to a larger conventional heat system. These will generally be closed loop
systems with a heat exchanger heating feed or make-up water to the larger
system. They may have direct heating of continuous flow water, or indirectly heat
a make-up water storage tank. Once-through systems rely on continuous hot
water demand, such as process heating which suggests the competing fuel will
often be coal or natural gas. Where there is a periodic hot water use, which
requires storage, the solar system will heat the water via a heat exchanger in the
storage tank.

Larger scale pre-heater applications may have a larger effective utilisation of solar
energy than normal domestic heat storage applications as the large hot water
draw-off can be set so that the collectors operate at their most efficient
temperature.

To date it is unclear what panel yield is applicable for larger scale applications. A
standard yield of 700kWh/m? was used in Table 4, but there may be the potential
for a higher efficiency of solar conversion because SWH can be specifically
designed as a pre-heater to operate in the lower temperature range, thus
increasing overall efficiency. The estimated cost effectiveness of a higher
efficiency preheater option is also included in Table 3. It should also be noted
that regional location will affect SWH yield.

Commercial decision makers appreciate the time value of money. The
assumptions used in this analysis (8% discount rate and 15 year analysis period)
may not apply to a number of commercial situations where a short payback is
required. For instance share market driven investors often have a payback period

lan McChesney in association with East Harbour and Enercon Ltd.
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of around 3 years while private owners of manufacturing and industrial facilities
often have a longer investment frame of 5-8 years.

2.3.2 The cost of competing energy sources

Table 5 summarises current competing energy costs based on an assumed
conversion efficiency when used for water heating. The most attractive proposition for
SWH will likely be when competing against commercial rate electricity and LPG.
Competition against lower priced fuels such as fuel oils and coal will lessen the
economic viability considerably. Businesses that have access to coal, diesel and
reticulated natural gas (with long term contracts) have relatively low cost energy
choices, and which until recently have been relatively stable in price. This creates a
very difficult environment for SWH to compete.

Table 5. Comparative energy prices.

Fuel Cost* Conversion c/kWh effective
efficiency**

Electricity (Commercial) $30-34/GJ 100% 10.8-12.5

Electricity (Industrial) $20-25/GJ 100% 7.5-9.0

LPG $20/GJ 85% 8.5

Natural Gas $13/GJ 85% 5.5

Fuel Oils $14/GJ 75% 6.7

Diesel $18/GJ 75% 8.5

Heat pump (Industrial) $30 -34/GJ 250% 6.271 7.5

Coal i av NI & SI $3-5/GJ 70% 15-25

* Based on Ministry of Economic Development Energy Data file
** Estimates from the authors

Note: Energy costs are quality and location specific. The costs shown are indicative only.

However the potential for energy price increases in the future needs to be considered.
Under current government policy carbon charges of up to $25/t CO2 will be applied
post-2007, and this will increase the price of competing fuels (typically by $2-3/GJ).
There may also be price increases (and price instability) associated with further
electricity capacity (generation and transmission), especially if electricity growth rates
continue at their recent level. SWH may have considerable value to some customers
as a way -porfo offfiuntguor ea g ai n <tricityupricest e di ct ab |l

Overall, further efforts to quantify the potential value of SWH compared with other
energy sources will be very worthwhile and will add to a fuller picture of benefits of
SWH.

2.4 Conclusions

The potential for larger scale SWH applications is easily identified but there are
significant barriers to be overcome, in particular the apparent cost gap between SWH
and alternative energy sources.

lan McChesney in association with East Harbour and Enercon Ltd.
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The lack of experience to date on larger scale SWH applications in NZ means there is
an inability to provide definitive costings, SWH vyields and reference applications. The
cost comparison presented here suggests that in many situations there is still a
significant gap between the cost of SWH and the cost of using more traditional energy
sources for hot water heating. While there are clear economies of scale with larger
SWH systems compared with smaller domestic size systems, the larger scale SWH
applications are also competing against lower cost energy sources.

The cost gap is likely to decline over the next few years as the effect of a carbon
charge takes effect from 2007. It should be possible, also, to see the cost of larger
scale SWH systems decline. A decrease in system costs is likely to come via 2
possible ways 1 first, through increased numbers of systems being installed in NZ
which might | ower some of the over heafdf cost s
systems currently being installed, and second, through the sourcing and use of more
cost-effective products (e.g. larger panels). However, the prospect for cost reductions
is something of a chicken and egg situation T without the ability to secure a foothold in
some markets, the scale may never be built up sufficiently to allow this to occur.
Hence, a key part of the strategic approach required is to focus attention on a few,
most promising market niches that might be most receptive to SWH.

lan McChesney in association with East Harbour and Enercon Ltd.
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3 Issues and constraints

This section builds on the analysis in S2 and provides further feedback from SWH
suppliers and some potential customers concerning their views on issues and
constraints affecting larger scale SWH development.

3.1 Financial viability and payback

A primary issue is the economic viability of SWH compared with the alternatives.

Ab5yearsimplepayback is seen as an the sengeithats&EWH i

suppliers believe there would be a much greater uptake if 5 year paybacks could be
shown to be consistently achieved. For example, motel managers, who usually do not
own the buildings and facilities, often have a high churn rate with many being there for
only around 5 years (East Harbour, 2003). This causes a barrier for capital
investment if the pay-back period for investment in a SWH system is perceived to be
longer than 5 years. To date, very few, if any, SWH investments appear capable of
achieving the 5 year payback unaided.

Even then, many commercial businesses are looking for a 3 year payback or better.
Given that SWH is competing with bulk priced fuels such as coal or natural gas in
these markets, the ability of SWH to be competitive under current circumstances in
these markets is very low.

32 AiBelievabilityo of solar perfor ma

There is a scepticism/confidence barrier to overcome with many potential customers.
Partly it is scepticism about the economic performance of the SWH and whether it will
be a worthwhile investment; and partly there is a lack of confidence about the quality
and long-term reliability of the product.

A number of suppliers raised the issue that the lack of solid, credible information to
back up their claims of SWH performance was a barrier to many customers. This has
been backed up by discussion with some potential customers, who want to see
credible SWH results for their circumstances, before committing to invest.

It is apparent that there is a dearth of actual, validated information on SWH
performance in NZ, particularly as it applies to larger scale systems. Potential
customers are sometimes presented with conflicting claims from competing suppliers.
Panel performance of up to 800kWh/m? per year is commonly cited, but in comparison
with overseas reports such claims appear to be right at the very top end of SWH
performance. To date, the appropriate SWH yield to use in particular circumstances
is unclear.

3.3 Lack of accessible, independent information

A common issue raised from potential customers, and closely linked to the issue
above, is the difficulty in finding independent information to guide potential investors in

nc

their decision-making processes. Information needs begi n wi t h good

informanepoheéenti al customer descr i bengedadt
to help get people started and moving in the right direction. A further level of
information need was that of independent expertise i professional assistance to guide
customers towards appropriate system choice and design (see S3.6).

lan McChesney in association with East Harbour and Enercon Ltd.
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3.4 Attitudes/understanding from design professionals

The level of understanding and sympathy towards SWH by design professionals is
regarded as very mixed. Most SWH suppliers were able to point to an architect or
engineering firm that was sympathetic to SWH. But generally SWH is not on the radar
screen of most architects and engineering designers of larger scale commercial set-
ups. This lack of awareness is also considered to be tied in with a lack of specific
design skills to consider SWH.

A specific example was highlighted during the interviews, where the planned Stage 2
development of SWH on the Ashwood Park Rest Home in Blenheim was considered
impractical in the end, largely because the initial design for the building did not take
into account the required orientation and roof angles for SWH?.

3.5 Attitudes/understanding from operational staff

A number of SWH suppliers raised the issue of the attitude and understanding by
operational staff at various institutions (e.g. maintenance engineers), who, if they did
not have a good understanding of SWH, would tend to be negative if SWH was
perceived as not meeting the technical specifications they were used to.

One SWH supplier considered that heat engineerswerefistkué n a t. i me war po

3.6 Lack of widespread technical design and installation skills

There is a general lack of technical design and installation skills across a number of
levels in the industry.

The NZ solar water heating industry is primarily focused on domestic SWH
installations. While suppliers respond to requests for proposals for larger applications
it is not a major part of their business focus (and a number are not able to respond to
tender enquiries). A number of the SWH suppliers are sourcing their design expertise
for larger scale applications from their parent supplier based overseas (e.g. Australia,
Israel, Germany). There are few local suppliers with experience of large SWH
installations.

Discussions with some potential customers, who are considering a large scale SWH
system, highlighted the |l ack of Aindependent,
SWH design i i.e. the step before individual companies get involved i to help guide

prospective customers through the maze of options, sizing and determining the most

appropriate system etc.

For some SWH suppliers (perhaps the smaller ones without the network of installers

in the regions) finding a suitable plumber with skills and experience to take on a large-
scale job was an issue. One supplier commented that plumbers feeli b ur d éynae d 6
large SWH job. Most installers are plumbers, who do not have the experience
necessary for large applications.

% Pers Comm Wayne Martin, Powell Fenwick
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3.7 Some applications may not be suitable

Sometimes the hot water demands of a facility may not be sufficient to justify SWH,
especially if the system is smaller scale and involves extensive pipework/plumbing
etc.

In the ECan Building in Christchurch, an energy efficiency refurbishment/rebuilding
was carried out 2 years ago. Two sets of SWH panels were installed. It was a
marginal call to install SWH at that stage since the design did not achieve the payback
criteria set for other energy initiatives, but it was decided to go ahead in order to add

to the buildingds green cr e daldtionalacbssove(ad).n d

SWH provides hot water for a lab, showers and handbasins in one building, and
kitchen, bathrooms and handwashing in the other. One set is also plumbed to provide

precheated air for heating in one of ECanos

becau

bui |l ¢

Positiv e feedback on t he Ssystemos perfor mance h

Because the system is not set up for monitoring there is no easy way to analyse the
contribution being made by SWH. Also the system suffered some technical difficulties
in the beginning (faulty panels), which added a hassle factor. Overall, SWH has fi n
convi E€Cado6s Pr op eabouyits Mael.ager

3.8 Ownership issues

Ownership issues present barriers to investment in some circumstances. A particular
case in point is motels. The peoplewho run the mot el o f.gt
motel managers on contract who may not have an interest in adding capital
improvements to the facilities), with the contract length being too short to see the
managers concern themselves with SWH. The motel study undertaken by East
Harbour (2003) found that motel managers did not see SWH as an investment that
could pay for itself in their timeframe as a manager; nor did the see a SWH system as
adding value to the motel.

There are other businesses where the buildings are owned by a separate party, and
this causes a disconnect between the building owner on whose building the SWH
system would be installed, and the beneficiary of the energy cost savings who is the
one who pays the energy bills.

3.9 Limited financial incentives

Until recently the extent of assistance available from Government has been very
limited. The Crown Energy Efficiency Loans Scheme is available to support central
and local government energy efficiency/renewables investments, but until recently had
to show a 5 year payback. The Blackmount School pool system was funded under
this scheme, but was a special case. Recent changes to the scheme have resulted in
a larger pool of money being available for lending, with EECA now having the
discretion to consider projects with a payback greater than 5 years (but must at least
meet Treasury requirement of at least 8% return on capital). This may improve the
prospects for funding SWH, but some experience in putting a promising SWH
application through the new administrative procedures is required.

® Pers Comm. Neville Bishell, Environment Canterbury.

lan McChesney in association with East Harbour and Enercon Ltd.

26

ot

e

n

donoi



Larger Scale Solar Water Heating Applications i Report to EECA

Larger scale SWH also now qualifies for support through the Solar Water Heating
Finance Assistance Programme. The value of the loans incentive is $450 per 7m? of
panel area (GST incl), which roughly equates to an incentive of about 7-9% for larger
scale systems. This appears to be considerably better than the alternative, which has
been suggested by some, of carbon credits issued via the Projects to Reduce
Emissions programme (Box 6). It will be important to ensure that the conditions
attached to the loan are friendly to large scale commercial applications; in particular
issues such as having flexibility around timing and uptake of the loan so that
potentially long lead-in times and planning requirements for commercial applications
are not penalised.

Box 6. Would carbon credits for SWH offer a greater level of incentive?

Questions have been asked whether it would be better to incentivise SWH through the issuance
of emi ssion units ( EUs) Projeatsto Regluce EmisgonsGoogranmme I
that supports initiatives to reduce emissions of greenhouse gases.

The following example has been worked through for a theoretical 100m? SWH system,

displacing either electricity or LPG. The example is based on the methodology used by the
Climate Change Office, adjusted to account for the particular characteristics of SWH.

Table . Estimated value of CP1 emission units from 100m? SWH system

Electricity LPG
Base emissions rate* 625 t/GWh 217 t/GWh
Emission adjustment factors Na 1.25 (average boiler

efficiency 80%)

Assumed emissions rate (t CO2) 625 t/GWh 270 t/GWh
SWH yield for 100m? at 700kWh/m? 70,000 kWh per annum
Emissions reductions for 100m? (t CO2 per 44 t/annum 19 t/annum
annum)
Total emissions reduced over CP1 (5 years: 219t 95t
2008-2012)
Emission Units awarded** 197 86
Value of emissions at price of $15/t CO2 $2,955 $1,283

* Electricity emission factor adjusted downwards from CCO 2004 value of 630t/GWh to account for SWH
energy production being summer weighted. LPG emission factor from Baines (1993)

** Based on 0.9 EUs per tonne of CO2

The value of the emissions incentive, estimated at about $1,300-3,000 depending on the energy
type substituted for, needs to be compared with the value of incentive available from the current
Solar Loan. For larger SWH systems, the value of the interest saved on a loan is $450 for each
7m? of panel area (incl. GST). Therefore for a 100m® system, the value of interest savings on a
loan would be $5,715 (GST excl.).

SWH also faces other challenges under the current Projects to Reduce Emissions programme
including the need for a minimum of 10,000T CO2 emissions reductions over the CP1 period
(e.g. potentially 50 or more such 100m* SWH installations would be needed and grouped
together), and the need to submit a successful bid within a competitive tender process with
guaranteed outcomes.

lan McChesney in association with East Harbour and Enercon Ltd.
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3.10 Government commitments

Overseas, Government commitments to install SWH on its own facilities is an
important driver T it helps to grow the SWH market and support capacity building in
the industry, it provides leadership by example, and it provides an environment for
learning and improvement.

In NZ, there has been little SWH investment by Government in the 2.5 years since the
renewable energy target of the National Energy Efficiency and Conservation Strategy
was released. Todatet he priority within EECAOGs

develop standards and to incentivise the smaller scale SWH market. The timing is
now appropriate for government to consider how showing leadership on some larger
scale SWH opportunities on government facilities might help with the development
and market transformation of the sector.

3.11 Lack of institutional support mechanisms

Again, picking up from overseas (and as noted in S1), a further key government role is
in the support/provision of R&D activities and demonstrations/pilots.  These
investments flow on to provide important information and learnings (e.g. measured
performance and results); design and technical expertise; profile for the industry etc.

The lack of R&D and demonstration in New Zealand related to larger scale SWH
feeds a number of other issues and constraints that have already been discussed
such as a lack of credible information, lack of understanding/profile with design
professionals etc.

3.12 No marketing focus

Unsurprisingly, given the stage in development of the larger scale SWH market, and
some of the issues discussed above, there is currently no marketing profile or strategy
to promote larger scale SWH.

It is acknowledged however that larger scale SWH has not been a priority activity to
date in the overall market transformation process for SWH. This study is an initial
step to developing the larger scale market.

lan McChesney in association with East Harbour and Enercon Ltd.
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4 Towards a strategy for developing the larger scale SWH
market

4.1 Prioritising the market

The immediate and practical opportunities are likely to cluster around a smaller
number of market segments where conditions are more favourable for SWH
investments. As already noted, both through the international experience and the
experience in NZ to date, the opportunities of most immediate promise may be where
there are larger scale applications of hot water demand for people (as distinct from
industrial processes).

It is suggested that the following questions underpin the logical development of the
larger scale SWH market:

HE Where are the most favourable energy conditions for SWH to compete?

M Where are the most favourable institutional / management conditions for
SWH to be developed?

E What applications allow repeatability? (i.e. what applications allow maximum
learnings, capacity development, and future economies of scale?)

Table 6 presents a listing of the most likely favourable conditions that will address the
3 guestions posed.

Table 6. Most likely favourable conditions for larger scale SWH

Key question Most likely favourable conditions

Where are the most e Circumstances of relatively high energy costs being paid for
favourable energy water heating (e.g. electricity, LPG)

conditions for SWH to , i i

compete? e Where SWH could provide continuous pre-heating

e Where hot water demand is weighted towards the summer

e Remote area, or off-grid locations

e Areas of high solar intensity

Where are the most e New buildings, where SWH can be integrated into the
favourable institutional/ design and costing processes from the start, and optimised

management conditions . ]
for SWH to be developed? e Long term institutional investments, where longer-term

paybacks will be acceptable

e Commitment to triple bottom line objectives, where
investment in SWH can be regarded as being consistent
with balanced outcomes

e Where SWH wil!/l enhance an o

What applications allow ¢ New buildings

repeatability? ) —
e Short, and long-term accommodation facilities

e Sectors with high, or predicted, economic growth potential

lan McChesney in association with East Harbour and Enercon Ltd.

29




Larger Scale Solar Water Heating Applications i Report to EECA

By organising the material in Table 6, the following table summarises the sectors of
the market that offer the most potential for investment in larger scale SWH (Table 7).
Within this matrix, the most promising opportunities will likely come when several of
these factors are present e.g. a new hotel being built in a location facing high energy
prices, and with the desire for a green image.

Table 7. Suggested priority categories and specific markets for larger scale SWH

Category Specific markets

New buildings and new hot water uses | Private, public and institutional buildings
(note this is a generic category)

Group residential complexes Rest-homes, halls of residence (only if occupied over
summer months), apartments, residential care facilities

Public facilities with high hot water Prisons, hospitals, armed services accommodation

demand

Accommodation Hotels, motels, hostels and camping grounds

High use sport and recreation facilities | Gymnasiums, fithess centres, pools

Remote location business enterprises e.g. businesses on small islands, off-grid resorts etc

Businesses with specific hot water Dairy farms, restaurants, food processors
needs

Businesses/organisations with a strong | e.g. Business Council for Sustainable Development
sustainability/green profile members, Green Globe members,

This matrix does not exclude the possibility that other particular one-off enterprises
could have potential for SWH, but rather tries to indicate where the most promising
target markets will be. Further information regarding the accommodation industry is
contained in Appendix 2, since this industry is regarded as one of the most promising
markets in New Zealand for larger scale SWH systems.

4.2 Priorities for action

With a focus on the most promising markets markets listed above the following
bullets summarise priority actions for developing the larger scale SWH market:

e Developing a base of credible information

Effectively disseminating information
e Building expertise in the design and installation of larger scale SWH systems

o Getting SWH to be considered as an option at the start of design and decision
processes

e Government leadership through commitments to larger scale SWH where
circumstances are appropriate

e Providing appropriate incentives and financial packages

e Providing surety of SWH performance.

lan McChesney in association with East Harbour and Enercon Ltd.

30




Larger Scale Solar Water Heating Applications i Report to EECA

These points are discussed in more detail in the following sections.

4.3 Programme of demonstration, monitoring and research

A programme of demonstration, monitoring and research will underpin a number of
priority areas of action in the following ways:

e |t will provide the quantitative basis for an information programme, and will
furnish the market with credible and reliable results. This was a key need
identified by the marketplace (by customers, designers, key influencers etc)

¢ It will help to provide a profile for larger scale SWH initiatives

e |t will help to build expertise and understanding of larger scale SWH
opportunities.

The design of such a programme will need some further analysis, but the main points
will be to ensure that:

e The monitoring and analysis uses a standardised approach so that the results
will be able to be widely, and consistently interpreted

¢ Common applications (and those with the greatest potential) are monitored,
rather than one-off situations

e The monitoring and subsequent analysis should provide the base to allow for
easy quantification of variables such as the effect of orientation, latitude,
collector type (e.qg. flat panel, evacuated tube etc).

¢ Regarding the Aresearchd componeaoneor
two research institutes (such as universities) involved in some ongoing SWH
research capability. They could subsequently become important sources of
technical expertise, and would be able to assist in ongoing problem-solving.

Note that a number of larger scale installations have occurred over the last three
years and these might provide suitable opportunities for monitoring, collection of data
and subsequent analysis.

EECA could become involved both through assisting with the initial capital investment,
and through monitoring/information provision.

4.4 Information dissemination/awareness raising
4.4.1 Information to prospective customers/target markets

Ideally an information/marketing programme should be underpinned by a
demonstration, monitoring and research programme (as above), but since it might be
2 years before information would be available from this source, ways are needed to
meet information needs in the short term. This might include:

e Producing a fAstartero kit f ori inclideIsest
technical information available, checklist of considerations etc.
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e Setting up a web-site catering for larger scale users i including inter-active
elements that will help to identify major needs of potential customers

4.4.2 Informationtothek eynflfililuencer 6 group

This was probably the most consistent issue/need identified across the range of SWH
suppliers consulted.

Success will also depend on information coming from demonstration/monitoring
programme (as above). In the meantime EECA could consider running an inter-active
Aiforumd in which designers can also i
Preparation and dissemination of case studies of common applications will also
provide reference information to decision makers and assist assessment of the risks
associated with their own project. Case studies will also assist the SWH industry
demonstrate where SWH installation is cost effective.

In the longer term more permanent resources such preparing a Guidebook for building
practitioners, and preparing and making available standard design. tools should be
considered.

4.4.3 Developing Expertise

Expertise will largely be developed by a combination of technical upskilling and
experience.

Upskilling can be facilitated by various means including bringing an overseas expert to
NZ for seminars/awareness raising etc., which could be then be a catalyst for bringing
a range of key influencers together; specific design skills training could be facilitated,;
local designers could be assisted to visit and learn from overseas installations.

Training could be developed through a short course for building services engineers in
association with the Institute of Heating, Refrigeration, Air Conditioning Engineers
(IHRACE) to complement the courses being developed by the Waikato Institute of
Technology for installers and installation managers.

Experience will largely come from implementation (e.g. SWH suppliers gaining
experience of larger scale applications and engineers/architects obtaining adequate
experience), networking with key target groups, obtaining credible results through the
monitoring programme etc. EECA could also identify and follow up with what appears
to be a quite small pool of engineers/architects in NZ who have been involved in large
scale system design to date, to develop a database of expertise/experience, and use
this to inform potential clients.

4.5 Getting SWH on the agenda at the start of processes

An issue highlighted in S3 was the lost opportunities from SWH not being considered
as an option at the outset of planning and design processes for new facilities. Without
basic requirements such as correct building orientation, or angle of the roof, SWH
may be impractical, and this may represent a lot opportunity for decades into the
future.

The need isto focusonafipeenpt i ve 0 Tiatggetngpartidular influencers of
new buildings/structures design to make sure SWH is considered as an option from
the start. Key parties in this regard are design professionals, developers, and local
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council staff involved in the preparation of sustainable urban planning and in the
consents process.

4.6 Government commitments to install SWH in its own buildings

The key need is to identify the priority areas of government where SWH has a useful
role to play. EECA could work with the high priority institutions to develop a
memorandum of understanding and commitments, and to target these areas with a
strategy and funding plan. There are a number of potential opportunities now
including:

e Department of Corrections current investigations on SWH

¢ Residential Care opportunities and/or other contracted activities to Government
i can the Crown Energy Efficiency Loans Scheme be extended to assist SWH
development for residential care contracted to the government?

e Local government i what opportunities for local authority buildings, swimming
pools etc?

Crown Energy Efficiency Loan Scheme i there are potential opportunities with the
new rules around the scheme, although as noted in S3.9 the possible bidding process
may constrain some options. It would be useful for EECA to identify a possible
candidate project, and to work with the proposer to submit a project as soon as
possible to see how it fares through the process.

4.7 Incentives and financial packages

As discussed in S3 loans for larger scale SWH systems are now available through the
Solar Water Heating Finance Assistance Programme. The incentive available
appears to be the equivalent of up to about 9% of the capital cost. While this will likely
be attractive to some markets, this level of incentive, on its own, is unlikely to be a
significant enough stimulus for many.

Nevertheless, it is important for EECA and the industry to make the loans work to the
maximum extent possible. There is a nheed to promote understanding and awareness
of the availability of the loans and the benefits provided.

It is also recommended that EECA explore further incentivisation as follows:

¢ Investigate whether a loan is the preferred incentive within the marketplace. It
might be possible to look at turning the equivalent of the current loans incentive
into a different form of incentive for the non-residential market (bearing in mind
thatt here is virtually no #Afree ridero issue
happening). It should be noted that the free-rider issue and limited funds largely
dictated a loan as the preferred form of incentive for the core residential market.

e Investigate an incentive/subsidy for independent design advice for larger scale
systems (e.g. similar in principle to that available to undertake energy audits)

e Investigate the application of Solar Results Purchasing (SRP), particularly in the
priority market of motels where there are investor/ownership issues. Who might
own? Does Govt have a role to play through a lease-to-own arrangement, or in
underwriting the investment?
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4.8 Providing surety of SWH results

Many of the initiatives recommended from S4.3-4.7 will be the main way in which
customers can be more assured about SWH performance and risk issues. At this
stage it is probably premature to promote the application of GSR (guaranteed solar
results), but some further work to investigate a potential role would be worthwhile.
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Appendix 1 Case Studies

The case studies referenced in this appendix are based on real applications currently
under evaluation. They have been normalised to Wellington solar conditions.
Evaluations have been undertaken on a discounted pre tax net cost basis over a 15
year period at 8% discount rate and no residual value.

Case Study 1. Hospital

The hospital has dual hot water and steam ring systems. The total energy load is
provided from 1.2MW (steam) and 2.3MW (hot water) boilers, fuelled by natural gas.
A schematic of the hot water and steam distribution systems around the hospital are
shown in Figure 12.
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Figure 12. Steam and hot water single line diagram (hospital application).

Make-up water usage: 53,000 litres/day

Water temperature: 60-8 0 e C

Required collector area: 44m? for once through heating during daylight hours
132 m? for full heating of stored make up water

Capital cost (44m?): $34,800
Solar Contribution

A SWH system would be configured to preheat make-up water prior to entry to the
boiler. Two configurations are possible;
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# Direct heating make-up water as passed through the solar collectors into the
make-up water holding tanks (this would allow only heating to occur during
daylight hours)

+ Heating water in the make-up water tank by a closed loop solar heating
system. This would allow for storage of hot water for use during night hours.

Thefeed-i n water temperature is assumed toeo
heater collectors. The amount of solar heating that will occur will depend on the rate
of make-up water required and when it is used. The solar pre-heater will contribute at

be

13el

any temperature up to a maximum of approxi mat e

evaluation it is assumed that the average temperature supplied to the boilers will be

60eC which is a suitable average temperature

temperature variations, collector efficiency and time of usage. A hospital is assumed
to have its maximum space heat demand at night but sterilisers and laundry steam
use would be maximum during the day when solar energy is available. The actual
heat use profile is not known.

Economic Evaluation

The cost of energy from the once through solar system is estimated to be around
10c/kwh which is more than the current cost of production of heat using natural gas at
5-6¢/kwh. Over the life of the SWH system, the relative economics will be improved
should the price of gas increase, or there is volatility in gas prices.

Discussion

A solar energy system used as a pre-heater for an industrial boiler needs to be sized
so that it is producing heat above the minimum turn down level of the boiler as it is
inefficient and can cause damage to the boiler if the boiler is stop-started. Solar
energy can then be used to meet remaining energy requirement for water heating.
Solar collectors operate most efficiently at low temperature and as a result should
ideally be used to heat boiler make-up water from its delivery temperature to boiler
temperature level. Optimisation of an appropriate solar system size will require proper
thermodynamic modelling.

In practice the solar contribution will be significantly less than the total boiler output
capacity with the result that 100% of solar energy will be used in the boiler.

Because the information on make-up water use in this case study is poor it is
recommended that a heat flow model be established so that the two possible solar
configurations can be modelled. It is also recommended that experience of solar
collector performance in the specific hospital locality be obtained by installation of a
small solar system as a once through in-line pre-heater of make-up water.
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Case Study 2. Multistorey Office Building

The reference 40 metre high multi-storey commercial office building has 8 floors plus
a basement. The building is investor owned and has a single tenant. The building
owner provides hot water to the toilet areas on each floor while the tenant provides
hot water to a kitchenette on each floor, a ground floor café and showers in the
basement.

It is proposed that the tenant install a solar heating system for the kitchenette on each
floor, a ground floor café and showers in the basement. A layout is shown in Figure
13. This can be undertaken as a single loop down and returning up the vertical
services duct in the building. At each hot water use point the solar heated water will
be boosted by an instantaneous electric water heater.
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Figure 13: .Layout diagram of hot water piping
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Hot water usage: (litres/day)

Showers - 5001 of hot per day
Kitchenettes - 100l per day per floor
Main Kitchen - 150l per day.

Total 1350l per day

Il ncoming water temperature 15e¢C
Required water temperature: (60eC)
Required collector area: 22m?

Capital Cost: $20,700

Solar Contribution

The solar contribution to the system is not constant throughout the year which makes
design optimisation difficult. The hot water demand is such that multiple domestic
systems are probably the most economic approach. This could be by installing 22m?
of collector panels supplying three 400 litre hot store tanks.

Economic Evaluation

The economic evaluation at up to 20c/kwh indicates that the project would not be
economic at todayds energy prices.

The economics will be very much determined by the lengths of hot pipe to be installed
and the ability of the system to transfer hot water along such large pipe lengths
without significant energy losses.

Discussion

A key aspect about using solar energy to heat water in commercial office applications
is the relatively low volume of hot water used, the long pipe lines required, the
possibility of shading from current or future neighbouring buildings, and the general
fact that offices are used for only 5 days out of 7, meaning the potential solar yield is
reduced by almost 30%.

In the reference building evaluated the building architects had already prepared a
computer simulation of shading from neighbouring buildings throughout the day for
each month of the year for their space heating and cooling calculations. This showed
for the reference site that the roof would not be shaded at any time so installation of
collectors on the roof was appropriate.

In this case study the pipe tee off on each floor to the kitchenette will require a 20m
pipe from the services duct to the kitchenette location. If the tee is a single hot pipe
then there is likely to be stagnation and loss of heat in the hot delivery pipe. If the tee
is part of the building looped hot water supply then there will be increased pipe costs.

The economics of the installation will be determined by the ability of the solar system
to operate as a single system with over 200 metres of piping. The fluid friction of such
a system will be very high unless large pipes are installed, thus increasing cost.
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Case Study 3. Rest Home

A reference rest home was assumed to be installing SWH to supplement an existing
electric hot water heating system. The rest home has 30 single bedrooms and 5 twin
share rooms using hot water for baths, showers and the kitchen. No on-site laundry is
used. The main hot water draw off occurs between 7.00am and 11.00am. The solar
system is in two blocks each comprising three 180litre electric heated cylinders, each
with a 2kW or 3kW element.

Solar collectors were to be installed on each block as a cold water pre-heater for each
group of existing cylinders. The electric elements in each cylinder would be disabled
during peak site electricity demand times by an energy management system, and
after experimentation during afternoon periods and from early evening until around
5am.

In the reference rest-home two 400 litre thermosiphon systems were to be installed so
that additional hot water storage capacity would be provided. It was assumed that this
would allow the electricity elements to be disabled for much of the year.

Water usage: (670litres/day)

Wat er temperature: (60eC)

Solar energy: 10,500kWh/year

Required collector area: 15 m?

Capital coat: $14,0400

Economic Evaluation

The economic evaluation at around 15c/kwh indicates that the project is not generally
economic compared with average commercial electricity prices, but might be
economic in particular locations or with future electricity price volatility.

Discussion

A rest home is a suitable location for installation of a solar system as hot water is
often utilised during the daytime when solar energy is received. During those periods
the use is often at a consistent high level throughout the day through use in showers,
baths and kitchens.
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Case Study 4. Restaurant

A reference restaurant was assumed to require hot water for kitchen equipment
washing. The restaurant only opens during evenings. It is estimated that the
restaurant uses 400litres of hot water per evening. With a further 100 litres during
food preparation in the afternoon. For the reference example it is assumed that the
restaurant is in a converted dwelling and the hot water heating system is new so a
close coupled thermosiphon system is installed.

Water usage: (500l/day)

Required collector area: 8m* (two 315litre domestic systems each with 2 panels
should be adequate for the restaurant)

Solar yield: 5600kWh/year
Capital cost: $8,000

Solar Contribution.

The solar system would be designed similar to a domestic system with approximately
a 2/3rds to 3/4 solar contribution to hot water heating. This would result in a balance
between excess solar heating in summer and not enough solar heating in winter.

Economics

A restaurant often requires hot water to be stored during the day for use at night. As a
result the efficiency of energy conversion will be lower than for a continuous day time
application.

The cost of hot water from solar energy is around 17c/kWh which appears to make
the application uneconomic compared to using gas or electricity for water heating
under current prices.
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Case Study 5. Hotel

A reference 100 room leisure hotel was assumed for evaluation. It is assumed that a
3 star hotel has an average of 2 people per occupancy. The hotel has an 80%
occupancy.

Water usage: (4800litres/day)

Required collector area: 80 m?

Capital cost: $56,000

Solar Contribution

The hotel applications require hot water at the start and end of each day. The solar
system is sized so that it contributes about 100% to end of the day hot water during
the peak of summer, and with a significant contribution with boosting to early morning
hot water use.

Economic Evaluation

The cost of heating the hot water is estimated at about 12c/kWh which is economic
compared to heating by electricity but unlikely to be economic compared to heating by
gas.

Discussion

A hotel has high peak hot water demand times which result in the need for large
storage and quick boost ability to ensure that adequate hot water is available.
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Appendix 2 Accommodation trends in New Zealand

Table 8. Accommodation statistics

estab-llggmllggt(s)f(as at Guest nights
Nov 04) (12 months - Dec03-Nov04)

Hotels 552 9,737
Motels 1671 10,527
Hosted accommodation 571 546

Backpackers/hostels 393 3,875
Camping grounds/ caravan pks 405 6,223
TOTAL 3592 30,908

Source: Statistics New Zealand i Accommodation Survey Nov 2004
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