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This report examines the performance of the solar water heating (SWH) systems used within the
Waitakere and Rotorua NOW Homes® andttiree Papakowhai Renovation Project houses
that were extensively monitored.

1  Executive Summary

It has been seen (Pollard and Zhao, 2008) that the performance of SWH systems in New
Zealand is dependent on individual system characteristics rather than what system was used or
in which climate the system was located. These Beacon systems should, therefore, be
considered as case studies rather than representative of technology used.

The performance of a SWH system is dependent on all of the component factors being right and
this research along with other work (Pollard and Zhao, 2008) has shown that it is important to
ensure that:

1) Immediate reheating of cylinders is prevented with the use of timers.

2) Information on how the system is operating is available to the occupants slisplag
units or controls

3) The angle of the collector is near the site latitude angle to ensure good year round
performance

4) Sufficient collector area and storage volume is provided

5) Heat losses of cylinders are minimised and pipes well insulated

The Papakehai Renovation Project systems performed well with betweefb¥0 of total

energy use being renewable over the monitored period. They featuresiagdlcollectors,
installed at the latitude angle, and connected to-welllated cylinders within the hee. These
systems featured a controller that controlled the heating element inside the cylinder. The
addition of a timing component would have further improved the performance of these SWH
systems.

The Waitakere NOW Home® system performed moderatelyatvdlb% of total energy use

from solar. Despite being the only system to feature a display unit in a prominent living space,

t he occupant seeSedts aad Sayplle Snsth, 208dHan énalysis of passive use

of SWH systenmsusers and left theystem to operate against its default configurafidris

default configuration did nphowever include any timer control to exclude morning reheating.

The collector panel angle of 20° was low and biases the performance of the system towards the
summer.

The Rotorua NOW Home® system did not perform well with only 36% of the energy use
coming for solar. The collector area wasafimnd was installed at a leggn-optimal angle.

The system lacked timer control. The Rotorua NOW Home® also included addiiesaure
restriction systems resulting in shower flow rates that were very low (less that 2 L per minute)
which may have interfered in how the occupants used hot water.
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This report examines the solar water heating (SWH) systems used within the Waitakere and
Rotorua NOW Homes® aritiree Ppakowhai Renovations Project homes, and synthesises the
information learnt from monitoring the five systems.

3 Introduction

Al of these SWH systems were Onewd systems, r¢
specificallydesigned hot water cylinder was used as @lthe system rather than using multi

way valves to allow the solar collectors to be connected to an existing cylinder. How the heat is
transferred from the solar collector to the hot water cylinder is an important factor in the

efficiency of the systerand the speciallgesigned new systems are generally more efficient

than a retrofitted system.

The time of the specification and design of the Waitakere NOW Home® in 2005 coincided with
a large increase in the number of SWH installationsKggeel). With the upsurge in

installations of SWH, there has been an increased interest in how well SWH systems are
performing in practice. BRANZ (Pollard and Zhao, 2008) was commissioned by Building
Research and EECA to undertake one pé@erformance monitoring of 35 installed SWH
systems in Auckland, Wellington, Christchurch and Dunedin (2005/2006), and found that
performance of SWH systems was related to individual system characteristics (how well the
system was designed and installether than any systematic technology used or climate
factors.

Monthly Area of Solar Water Heating Systems
Installed
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Figure 1: Area of solar collectors installed in New Zealand

(Source: Solar Industries Association, 2009).
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4  Description of systems
4.1 Waitakere NOW Home®

At the time of the specifying the hot water system for the Waitakere NOW Home®, a common
perception about SWH was that it required the installation of a hot water cylinder on the roof.
An alternative option that provided aestheticallyunobtrusive eample of SWH, a Solahart
Streamline pumped flat plate collector and cylinder, was specified and installed in the Waitakere
NOW Home®. These are shownkigure2 andFigure3.

Figure 2: The flat plate solar collectors on the Figure 3: The hot water cylinder on a
Waitakere NOW Home® shelf above the monitoring equipment
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Two all-copper black chrome collectors with a total area of 3*Avareinstalled parallel with

the 20° concrete tile roof. This was some 17° shallower thatetbieed anglé thesite latitude

- which was 37° (AucklandHaving the panel at a shallower angle means that the winter sun is
not maximsed as it glances the catl®r and the amount of solar energy collected in winter is
reduced.

The element in the hot water cylinder went subject to timer control and was only subject to
thermostatic controlA panel (shown ifrigure4) was present in the main living area, which
provided a temperature readout of the cylinder temperature -affi switch for the heating
elementas well as a onime operation heating override for the element.

Figure 4: Temperature display viewable from kitchen and living room
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4.2 Rotorua NOW Home®

The Rotorua NOW Home® included a Solar Genius low presgwamosiphonflat plate
collector SWH system.

The storage tank and collector is made from one moulding of polyethyléae 2.6 fmcollector
covers one fulflooded cavity with no channels or pipes and is covered by an acrylic sheet.
Polyurethane is used to insulate the collector and the 300L storage tank.

The installation at the Rotorua NOW Ho@&es shown inFigure5. The frame on which the

SWH system sits resulted in a collector angle of 30°, somewhat of a shallow angle considered
that Rotorua is at latitude of 38°. The maximum angle at which the Solar Genius can be
installed at is 40°.

The Solar Genius is a low pressure system. The pressurisation of hot water is achieved by the
height of the storage tank above the water delivery point. However, additional water restriction
devices were used in the Rotorua NOW Home® resulting in substastuaser flow rates of

less than 2L/min.

The control scheme for the SWH system was a basic thermostat inside the storage tank set to
60°C. No system display was used.

Figure 5: The flat plate thermosiphon SWH system in the Rotorua NOW Home®
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The Papakowhai Renovatignoject instaleda range of sustainable upgrade options to improve

the environmental performance in nine houses in Papakowhai, a suburb of Pdiritieee

houses seliechde di nftoer vae nv0tH on package i ncluded a
pumped evacuated tube systems and are shokigune6 through toFigure10.

4.3 Papakowhai Renovation Project

.Q.-q""""‘

/L/

Figure 7: The hot water storage cylinder at
House 3

Figure 6:The evacuated tube collectors at House 3
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Figure 8: The evacuated tube collectors at House 8 Figure 9: The SolaStat Plus
controller unit at House 8

Figure 10: The evacuated tube collectors at House 10
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