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K4 - Karl Kruszelnicki's Kern Kraft

Solar power is nuclear fusion power. If you can set up areasonably priced system to collect this
free energy, then every kilowatt-hour of energy collected saves you real money, and isa
modest, but legal form of TAX DODGE, because you are avoiding GST by saving significantly
on your gas and/or electricity bills.

Innovative Concept

.
Thisisanew design concept for the Cinderella of the energy industry: the unglamor(h\m
unsung heroine of energy supply: the Solar Water Heater. The only really nov feature isthe
use of avery small photovoltaic panel to directly drive an efficient DC water pump, Withthe
components carefully matched for power ratings to ensure the pump only 0\\les er when
there is sufficient solar radiation to provide some water heating. %

It is dedicated to one of Australia's most prominent science communi c;slyr Karl
Kruszelnicki , the Julius Sumner Miller Fellow at the University of Sydney Faculty of Physics.
The JSM FeIIow is funded by the Science Foundation for Physicy erly known asthe
Nuclear Research Foundation &

O« )
Scientifically speaking, a solar water heater can be agco?axilhy described as aNuclear Fusion
Primary Heat Exchanger . It collects radiant energy fr at hu@g nuclear reactor in the sky
(the Sun!) and trapsit in aflat sheet of metal. Water tubes then transfer the heat away for
storage and later use. Thisisdirectly analogous to heat excha%g%rs inside an Earth-based
nuclear power plant, where in fact much of the el&ﬁ C|ty generated really is squandered on
low-grade heating applications, such /ﬁ?(estlc hot & er.

Ten Per Cent TAX-FREE Return onl nvestfhent (typica for retrofit)

K4 can beinstalled as a rg of;t to MXISU ng 3?)0 to 400 litre ground-level mains pressure
storage hot water tank for under $2000 with half aday's DI'Y labour, though strictly speaking a
plumber should make the final connection. It should provide atax-free ten per cent return* on
that investment for-around 20 years, (*maybe much more depending on the cost of gas and
electricity after 1st jahgo 1).

Free PI ans 9nllne Here

Hereis ;ygram of the major components

lof 8 13/12/00 18:37



Karl Kruszelnicki's Kern Kraft file:///D|/datal WWW/K 4/kernkraft.htm

5 watt P% panel 500 kPa TPR valve 3 % 1.85 sq. metre solar callectaors
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bini-Maximizser in watesiroof junction box

Hitachi frost walve
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represent 13 mm copper pipe

coverad in a thick sleeve
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S-way connector =
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\ K4 - affordable DIY solar hot water system

‘Quantity |Description Indicative Price, AUD
3 /ACI 1.9 m? solar collectors @ $450ea $1,350.00
\10 metres |13mm copper pipe |$75.00
5 2m lengths black foam thermal insulation ID 19mm  [$50.00
‘1 g(?(\)/;es,Crai gt EBP 12 volt water pump short version ‘$201_ 45
\1 |5-way adaptor fitting |$50.00
1 '5-watt photovoltaic panel $135.00

. Lo $25.00 (DIY Wlth ick
‘1 Mini-Maximisers Smith par&) // ‘ ;
1 Hitachi Frost Protection Valve $100.00 ”;3//"
Total Cost without tank $1,986.45

| if you must buy a hot water tank, add this

‘1 ‘400 litre twin element tall cylindrical hot water storagg * 51100

tank. e.g. Rheem Optima

ﬂ" ')

Sundry items to complete your plumbing will incl udeéwp 19 mm r’ése barbs, two short lengths
of 19mm radiator hose, four hose clips, various elbow: ompr;essu on fittings, costing perhaps
another $50. (The hose barbs, hose clips and radlator hose e@w to adapt the EBP
automotive pump to 13 mm copper pipe water circul ati syst "0 comply with plumbing
regulations you should get the work performed; or at the very" checked by alicenced
plumber before connecting your system to the ans. T}’ne EBPisrated to 135°C but at
this stage Davies,Craig are unable to give ecommended eperatl ng pressure limit. The
prototype installation has a 350 kPa pr re reducyci&\% ve on the cold inlet, a 500 kPa TPR
0 see am) and a 750 kPa TPR valve at the top of
the storage tank In practice thi eans °hat inthe hottest part of the afternoon, when the tank
itis bel Lhéewnl be a pressure of up to 500 kPain the

valv’e in the solar panel beginsto open. So far the water
this pressure, at temperatures of up to 65°C

circuit, at which point th
pump has worked fl awlessly

Test pump fi gQ %

Itisagoodid To;fénnect your Mini-MaximiserZ, solar photovoltaic panel and EBP, so that
you can t ; BPin abucket of water: it should commence pumping when, under a bright
cloudy: §ky, e PV panel is delivering about 70 mA into a short-circuit (the shunt in your
ammetzrg//ﬁ‘ns isthe sort of radiant sky which will make a black car dashboard comfortably
warm, and is therefore the same level of radiation at which your solar collectorswill be able to
start delivering usefully warm water into the hot water storage tank. To emphasi se the amazing
characteristics of the Mini-Maximiser, please note that with a conventional DC power source,
the EBP pump will remain stalled until 1.5 amperesis flowing through it, but will start and run
with only one-twentieth of that current from a 12 volt PV pandl, if the Mini-Maximiser is
present in the circuit.

Note well that the circulation pipes (red and blue lines in the diagram) contain NO non-return
valve, and inevitably a small amount of warm water will flow back up into the solar panels
each evening. In practice this has been demonstrated to be an insignificant loss. Indeed, if
household occupants use some water in the late afternoon, there will be alayer of cold water at
the bottom of the tank in any case.
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Purging the air

When fully assembled and checked, your plumber must pressurise the tank and bleed all the air
out of the highest points in both the storage tank and in the solar panels.  No bleed valveis
necessary, but at least one compression fitting must be accessible so that it can be loosened
until air and water escape: WARNING - if it isasunny day, escaping scalding water can burn
your hands, so thick rubber gloves may be required. Failure to perform this operation will result
in a non-functioning system, as the EBP will not provide aforceful enough flow to flush air
down to the tank at ground level (not from a 5-watt PV panel, at any rate).

In sunny weather you will be able to tell that the system isworking by feeling that the return
pipe from the solar collector (red) feels considerably hotter than the other (blue) pipe. The
pump makes a faint whining noise because the Mini-Maximiser feeds it with brlef ptﬂ ot DC
energy, and this sound usually indicates that the pump is spinning, but not necessanly

Optimal Performance /// .

If you buy anew car, you don't normally drive around with the handbrake applied. If you have a
bright lamp, you don't hide it under a bushell. Similarly, now that you have invested all that
hard-earned money in your new hot water system, itisa good;f,d";&o consider the best way to
optimise its performance, and return on capital investment.

// %
After twenty years experience living with an electrlc-boosted golar hot water service, | suggest
the following strategies: — > X
< >

» Disconnect the heating element at the bottom of the tank and use the booster element at
the top alone. Check with your /pyﬁver compg{y |f y0u Can il get cheap tariffsin this
configuration. //

e Usethethermostat at the/tép of the tank }0 42“ontrol the element at the top of the tank
(they are usually w /ed that Wa;/h but check&to be sure!)

e |f you replace the uppéboostl ng element with a2.4 kW element, it can be run from an
ordinary 10 amp power point, viaatime switch. If you set the time switch to be OFF
from 7am toAﬁm each day, this'can greatly reduce electricity requirements, though
day-rate electrl C|ty will cost alot more, thus extending the payback time for your
mvestment g

/Set the//pper element thermostat to the lowest possible temperature setting. If it is not
adjustable, then get your electrician to install an adjustable one. Provided it is not against
Ica??fegulatlons | strongly recommend a setting of 40-45°C (on at 40, off at 45)- this

save you very many dollarsin ayear , and adaptable individuals can cope well with
showers, if not baths(!), at these temperatures.

e Turn off al electric supply to the heating elements, and "see how you go" for the six
months from spring equinox (21 September) to autumn equinox (21 March). Y ou will
fairly soon learn to judge which family member is wasting water in sunny weather, or
how many days of normal usage and cloudy weather result in unacceptably low supply
temperatures.

e You may find that you can even leave the electric boosting off for several daysat atime
during sunny winter weather. Such a strategy will significantly shorten the period for a
"full return on investment".
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e Attempt to educate family members of the dangers and waste of scaldingly hot water, and
encourage water conservation whenever municipal supplies are threatened by prolonged
dry weather. (Thereis anatural tendency for people to use lots of hot water during sunny
weather when it is essentially free: "Let's jJump in the spa tonight™)

e Without any electric heating element, this system makes a perfect pre-heater for an
existing gas-fired storage water heater. Just cascade the hot outlet from this tank into the
cold inlet of the gas hot water service. Again, it would be nice to be able to shut down
and bypass the gas system for 6 months each year.

Technical Assessment

Detailed performance monitoring has been done for several weeks during October /and
November 2000. Temperature probes have been attached to the tank at six levels, and
configured to provide a measure of average tank temperature. Readings have been logged every
5 minutes, and the temperature rise from approx 8 am to 5pm EAST determined. Knowing the
specific heat of water, the temperature rise for 400 litres can be converted to a kilowatt-hour
equivalent of heating input. A watthour meter has been monitoring glectric boosting
reguirements, which are shown to be about 1.5 kWh per day during afairly typical Melbourne
November. Bureau of Meteorology satellite data have been coliected from the BoM web site,
and the solar radiation data for inner west Melbourne
http://www.bom.gov.au/gms/IDE3GS01.gif, pixel (434,344) plotted against the heat input to
the storage hot water tank:

Huclear Fusion Power in Melbourie
(performance of PY-pumped split systemSolar hot water)
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Daily Solar Radiation (MJ/sq.mj)- http:/'www.bom.gov.au/,gm=ADEIGS01.gif

Having had little experience using this assessment/benchmarking with other solar hot water
systems, | am unsure how it rates against other types of pumped or thermosyphon system, but
the small electric boosting requirements of 0.8 kWh per day suggest that it is operating very
well overall. (STOP PRESS 13 DEC 2000: the boosting requirement 1 Nov to 13 Dec isonly
15.6 kWh over these 42 days, being only atiny 0.37 kilowatt-hours per day.)
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Y our Tactical Nuclear Weapon in the Battle to Save the Planet

A couple of hundred thousand Tasmanian householders and landlords could get funds direct
from savings or a community bank loan and challenge the might of the Tasmanian Government
and of NGIL, by confronting the Basslink proposal head-on with $500 million worth of solar
water heating (clean efficient nuclear fusion power).  Since Australia has launched itself so
enthusiastically into microeconomic reform and competition policy, they can hardly whinge
about alittle bit of competition from "poxy old solar water heaters" can they??

WEell, strangely enough, solar water heating is Tasmania's best-kept energy market secret
weapon: consider this -

a hot dry sunny Tasmanian drought will be able to avoid theuse of LOTS of

be routinely expected that 80% of Tasmania's water heating requirements can ar goavered
during such weather conditions. Present Tasmanian electricity usage for / 0kWh
usage per day per household is 2 GWh per day, or 730 GWh/year. Thi 8t the
theoretical production from your 30MW plant at Ord River: 83.4 m3/sec x 3600 x 24 x 365 x

2.81s7.36 hillion cubic metres of water, or 7.36 million megalitresannually - about fifteen
times Melbourne's annual water consumption - %
http://www.melbournewater.com.au/your_water/latest reportsfc/o/r‘@ tion.asp

"We could therefore expect about 50 to 60 per cent of t Water usage tobeavoidedin a
typical year, but crucially could routinely expect abgul> miilion megalitres of precious
hydro water conservation during one drought KQB months October - March
inclusive) Thisis acase of near-perfect syn and tl ; c@sffrast to Basslink which has
rather poor timing in being a generation too late'in f 'Img to Ise that global warming isreal,
aveto| p@;f for the excess emissions to be

K, or if t@areforbl dden from allowing

ia"

generated as a direct consequence of
southward flows of coal power int;

"Surely solar water heatin 'ughoufyasmanla must provide an order of magnitude

more security of supply
accidental anchor-dragging d
cablein the South Chi %ea

"If the mean h% Mma pressure in Tasmaniais perhaps three times the Ord River turbines, |
Would expéct water volumes saved would work out to about one-third of the figures

;@meq

K4 Picture Gallery
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g

Hiding under the heat-exchanger (solar collectgtfy are

the waterproofed Mini-Maximiser g\ &’u
the Davies,Craig brushless 12 V DC Electric 99& mp

° r1|ru

compression fittings

5 Watt photovoltaic
panel

Canon USE-05

(BF mode|

Fail-safe = pump operation is mandated
by the energy flux from your reactor core.
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Thisinformation is of anon-commercial nature, and | have no commercial interest in any solar
technology industries or automotive accessories industry. The use and mention of commercial
productsis not an endorsement of any individual manufacturer or their product. If you can find
equivalent products from other manufacturers, then please use them.

Voltscommissar Home Page3

Tasmania's $10,000 Cash Reward Incentive Scheme and Claim Form
(by ballot, ONE WINNER ONLY!!)

Footnotes:

1. http://www.daviescraig.com.au/ x
//r?\

2. full construction plans available at http://www.voltscommissar. net/mlnlmaﬁx ax.htm

/

=/

3. http://www.voltscommissar.net/

4. Download (right click.., save as..) this whole web page as aprlnt le PDF,-and email a copy
to all your friends and relatlves Y ou should even send it to your |es because if they don't
reduce their greenhouse emissions too, we are all up the proverb ?I
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