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Lilter's Way - eat chocolate and paddle
foreverill
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Editorial - Why | love summertime
Auckland!

Why is Camillla on this month's cover? Why not! Every
self-respecting magazine features her at some stage.
And, just like the real magazines, what you see to
entice you on the cover bears absolutely no
relationship to what is inside...

Instead we have a fascinating feature on chocolate,
heart rates, energy, and paddling speed by Colin
Quilter. Colin always has a remarkably original way of
describing the world. Instead of attributing my slow
paddling to degeneration, lack of fitness etc | can now
slowly paddle along, happy in the knowledge that I'm
at my optimum power/weight/speed/energy/choco
ratio... ‘

Then there’s an international TR - on the Isle of Skye
no less - from Jackie Hillman. And great pics to go
with it. Then Colin does it again on the west coast.
Why are his trips always so eventful? Will Henden, on
another eventful trip, plays with fire!

Erica Law ponders some issues that we should all be
concerned about - the responsibilities of trip leaders
and of the Club itself. Hopefully this will generate
some further discussion in the pages our Newsletter.
We also have a new resident philosopher columnist -
Hugh Oakley-Browne.

This Newsletter contains advertising. We do this to
help keep costs down. The ACC does not necessarily
endorse any advertised product.

Why do | love Auckland even mote in the summer? It's
because of the pchutukawa in flower, and rain on the
hibiscus. | love the afternoon sea breezes, the
waterfront drive, walking up North Head. | love the
long evenings when you can have fish and chips on
the beach, or paddle to Rangitoto, climb to the top,
and watch the sun set over the city. If you sneak off for
an overnighter the nights in the tent are delightfully hot
and sticky, and the morning dew is heavy. | love
seeing Tiritiri Matangi light flashing every night. | love
camping on Motuihe, and Motutapu, and Motuora. |
love a quick north easterly storm followed by clearing
south westerlies. | love catching snapper off the
Browns Bay Reef early in the morning or at sunset. |
even love it when stuck in the hot traffic because it
makes getting out in the kayak even more enjoyable. |
love the choices Auckland offers - there are a million
sea kayaking options in the harbour and inner Gulf
region. There are ten million options within 1-2 hours
drive from the city.

Enjoy!

Kerry Howe

The chocolate-powered paddler

Colin Quilter

Here's an interesting question: if
you set off for a day's kayaking,
how fast should you paddie in
order to gain the maximum
distance for minimum energy
expenditure?  Obviously  you
wouldn't set off in a mad sprint
because within half an hour you
would be stuffed and little
distance covered. But on the other
hand, you would not paddle dead slow because the
day would pass and night would fall and you still
wouldn't have travelled far. Somewhere in between is
the most economical speed; but what exactly is it?
have been performing some simple experiments to fir,
out.

All of the measurements and calculations which follow
relate to me and my old Sea Bear; a 67kg paddler of
maoderate fithess in a single kayak weighing 28kg
carrying no additional gear. You can make your own
guess about how to translate them to suit yourself and
your kayak.

The first question is: how much energy do | expend
when paddling? How is energy expenditure related to
speed? Energy consumption can be calculated in a
physiology laboratory by measuring the difference in
the concentration of oxygen and carbon dioxide in
inspired and expired air while exercising; but it is
difficult to collect expired air in the middle of the
harbour! However, | thought of a simple way around
this problem. If 1 could do measurements in the lab to
relate my energy consumption to heart rate; and ther
measurements on the harbour to relate my heart rate t.
speed; then a relationship could be established linking
energy consumption to speed through the water.

Here are the results.

Fig. 1: Heart rate v energy
consumption
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Figure 1 relates energy consumptron in kilojoules per
minute (kJ/mm) to my heart rate in beats/min. The
measurements were made while | exercised on a bicycle
ergometer. You will see that there's a linear relationship
between energy consumption and heart rate. The harder
| exercised, the higher was my heart rate. Note that the
highest measured heart rate was only 115 beats/min,
well below my maximum. This was intentional, because |
was interested in values which | could sustain for long
periods of paddling, not in sprint values.

Next | headed out onto the harbour in my kayak with
GPS (to measure speed in km/hr®) and stopwatch (to
measure heart rate). | paddled with a light boat (ho
additional gear), and at right angles to a very light breeze
so that it would not influence my speed. | chose a place
where tidal streams were weak, and averaged
measurements while paddling in both directions to
:move any effect of current on my speed. For each
measurement | paddled steadily for 5 minutes before
recording my heart rate in order to allow time for it to
settle at a new value. Figure 2 shows how speed through
the water was related to heart rate.

Fig. 2: Heart rate v speed
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The graph shows that at slow speeds my heart rate
rose very little above the resting value (70 beats/min);
but at speeds above 6km/hr heart rate began to climb
sharply. | expected that result, for reasons which I'l
explain shortly. It might be helpful to explain what
these speeds "felt like". These are my impressions, in
my kayak; you might feel differently.

4km/hr feels like barely moving.

S5km/hr is very slow. It's the speed | might paddle if |
was waiting for someone else to catch up to the
group.

6km/hr is better, but it's still a little slower than | would
normally paddle.

6.5km/hr is the speed | paddie when I'm alone and |
want to travel a long distance.

7km/hr is the speed of most Canoe Club daytrips with
light boats.

8km/hr is pushing harder, a speed | wouldn't attempt to
maintain for more than an hour or so.

So now | had the data to relate energy consumption to
speed. Figure 3 shows that low speeds are achieved
at very small cost in energy, but speeds above 6km/hr
are much more "expensive" in terms of energy
consumption.

Fig. 3: Energy consumption v speed
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Most kayakers will immediately realise why energy
consumption rises steeply at higher paddling speeds. It
is because the resistance of the kayak hull though the
water (the drag you must overcome with the paddle)
increases sharply at speeds above a certain value. At
low speeds most of the drag comes from skin friction
and is related to the wetted surface area of the hull. At
higher speeds drag increasingly comes from wave-
making resistance and is related to the shape of the
hull, not to its wetted surface area. Wave-making
resistance sets a limit on the speed of a displacement-
type hull (a speed in knots about 1.3 times the square
root of the waterline length measured in feet), which
can only be exceeded if the hull climbs over its own
bow wave and begins to plane. The relationship
between speed and resistance for my Sea Bear is
shown in Figure 4. | obtamed these values by
calculation, using formulae® published in Sea Kayaker
magazine. | haven't attempted to check the values
using towing tests or other means, but they match
published data for sea kayaks similar to mine.

Fig. 4: Sea Bear resistance v speed
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You can see that the drag increases slowly at first,
then between 8 and 10km/hr it more than doubles,
and between 10 and 12km/hr it more than doubles
again. No wonder these high speeds require immense
effort. However that's academic because | am not
interested in sprint speeds.

What | am interested in, and can now answer, is: for a
given consumption of energy, what speed should | travel
at to achieve maximum distance? Let's set the total
energy consumption at say 3000kJ for a day on the
water. This happens to be roughly the energy content of
three Whittakers Peanut Slabs, so we are considering
Quilter powered by chocolate; (it won't do his coronary
arteries any good, but we can set that aside). Figure 5
relates distance covered to paddling speed, derived from
Figure 3. The data points on the graph have labels which
indicate the time taken (hours) to expend 3000kdJ. For
example: at a paddling speed of 6km/hr, |1 would
consume 3000kJ in 5.8hr and cover a distance of
34.8km. If | raise my speed to 7km/hr, then | would burn
the same amount of energy in just 3.7hr and cover
25.9km in the process.

Fig. 5: Distance travelled for every
3000kJ consumed v speed
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Note that the most economical paddling speed
(6km/hr) is quite slow. A similar discovery has been
made for ocean-crossing powerboats. Increasingly,
folk who might otherwise sail across oceans are
making the trip in small (12-15m) displacement-type
powerboats. On a journey of a week or two, with the
engine running continuously and no refuelling stops
possible, fuel economy becomes critical because the
payload of diesel is limited. The skipper must find out
the speed which gives maximum distance for each
litre of diesel burned. The calculations are similar to
the ones | have done here; and the result is the same:
maximum range is achieved by travelling at
surprisingly slow speeds.

Speaking of payload: | wondered what effect a full
load of camping gear might have on paddling
economy. | haven't carried out tests on the water, but
my calculations indicate that 30kg of gear would

increase the wetted surface by 13%. The resulting
increase in resistance would reduce the most
economical paddling speed from 6.0 to about
5.7km/hr.

So what's the message that comes out of this? If
maximum efficiency is your goal, then you should
consider slowing down. A speed of 6km/hr is slower
than | usually paddle alone, and quite a lot slower than
the speed of most club trips. On a day trip with a group
of friends you are willing to expend more energy in
order to cover a good distance in quick time. But on a
multi-day trip along the coast then endurance and
economy of effort become important factors, and my
results suggest that a gentle pace maintained over a
longer time is worth consideration.

1. If you prefer to use kilocalories per min as units of
energy consumption, then 1kcal = 4kJ (approx).

2. | find topographic maps more useful than charts for
kayaking, so | use km/hr rather than knots. To convent
1knot = 1.85km/hr

3. Total resistance (Ib) = Residual resistance +
Frictional resistance

Residual resistance = 21.541 (VAL)* - 58.373 (VAL)?
+59.124(VAL)? - 25.828 (VAL) + 4.12
Frictional  resistance = [0.00871 +
(8.8+L)]S*V"% + 0,04

where V = speed in knots, L = waterline length in feet,
and S= wetted surface in square feet

0.053/

URGU finds the going tough

URGU is finding life tough as a
Auckland  City
grandiose plans for the Auckland
Canoe Club have run foul of the ARA,
the District Plan, the Heritage Act, the
] Resource Management Act, and the
“ 2 Political Correctness Officer. More than
one city council member has
threatened to string him up to the wave screen at low
tide. URGU however remains philosophical - ‘It's
because | have become such a celebrity,’ he told
clamouring reporters, ‘and one must accept that some
people are very jealous of me."” After declaring lilac his
favourite colour, he gave them all the slip by running
out the back door of Fergs and doing a Le Mans sprint
to his waiting Barracouda. He was last seen heading
towards Browns Island where, according to all-seeing-
all-knowing Roger Lomas, it is rumoured he lives in a
secret cave. Roger thinks URGU might have plans to
declare Browns Island a sea kayakers-only Republic. .

Counsellor. His-





























































