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Had a Good Upwind Leg
The Most Beautiful Sight in Sailing
Spinnakers Behind - Happy




Spinnakers in Front
Not so Pretty - Sad




Tweet from Trump

Donald J. Trump

@realDonaldTrump

President-elect of the United States

Mark, terrible downwind leg. So sad. My grandson could do better.

Maybe | can help.
#don’t jump off the cliff
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Do Definitions Help

 The Downwind Cliff is the change
in downwind tacking (gybing) angle with wind
speed that changes your tactics. — Ockam

* Or according to Wikipedia, This "downwind
cliff" (abrupt change in optimum downwind
course) results from the change of balance in

drag forces on the hull with speed.23l

33 Textor, Ken (1995). The New Book of Sail Trim. Sheridan House,
Inc. p. 228. ISBN 0924486813.




Why this Non-linearity
in 8 -12 knot Range

e At these wind speeds in the vertical range of
the atmosphere that we sail in, (0 — 100 feet)
the wind changes from laminar flow to

turbulent flow, creating much more power

 Bethwaite, Frank — High Performance Sailing, Second Edition, 2010
pp 10-19.

* Boat speed increases and hull resistance
builds UP - Textor

* Sails go from lift mode (wings) to drag mode
(parachutes) - ockam



Boat and Sails

* Below about 8 knots, the boat is comfortably below
hull speed and produces less drag. Because this is a
lower load on the sails, they still act as wings, giving
you lift, and allowing you to point higher (let’s call
that downwind angle).

e Between 8 and 12 knots, the hull resistance builds
up, and the sails begin to transition to drag mode. As
a result, your downwind angle gets less fairly quickly
the beginning of the downwind cliff.

* Above 12 knots, the sails are in full drag mode, and
yvour downwind angle gets small. You are at the

bottom of the cliff now.
e Ockam Instruments - 2014




Wind Regimes

 Regime 1 Light Air

Remember that in this regime, the sails are still
airfoils, not parachutes. This means you have to
watch out for “stalls”, where the flow on the sails
breaks. When this happens, you have to head up to
reestablish flow. Having a polar diagram will help
prevent you from going too deep and stalling out.

* Regime 3 Heavy Air

Another thing is that the sails are now parachutes, and

maintaining air flow is not a problem.
Regime 2 Transitional

Here the sails change from lift to drag mode in a few
knots of wind speed. Boat handling changes in and
out of flow maintenance, increasing the need for
concentration.

Ockam Instruments - 2014



View from a Polar Diagram
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AWA Polar Diagram
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Downwind Targets in a Chart

True DOWNWIND VMG True
Wind Boat App Wind App Wind Wind
Speed Speed Speed Angle Angle
(kts) (kts) (kts) (deg) (deg)

6 4.01 3.5 101.0 144.0
8 4.73 4.2 119.6 152.0
10 5.39 5.1 1341 157.9
12 6.00 6.0 148.0 164.0
16 6.89 8.6 168.9 173.9
20 7.69 11.6 170.0 174.0
24 8.51 14.7 168.9 173.0




Target Boat Speeds

* Target boat speeds focus the effort of the crew on
efficiently shifting gears, accelerating the boat,
and getting to the target speed. They also help
decelerate the boat when the wind drops.

* Accurate polars and target speeds can make the
difference between knowing you will go faster in a
puff and knowing precisely how much faster you

will go in that puff.

e 33 Textor, Ken (1995). The New Book of Sail Trim. Sheridan House, Inc.
p. 228. ISBN 0924486813.




Downwind Targets in a Chart

True DOWNWIND VMG True
Wind Boat App Wind App Wind Wind
Speed Speed Speed Angle Angle
(kts) (kts) (kts) (deg) (deg)

6 4.01 3.5 101.0 144.0
8 4.73 4.2 119.6 152.0
10 5.39 5.1 1341 157.9
12 6.00 6.0 148.0 164.0
16 6.89 8.6 168.9 173.9
20 7.69 11.6 170.0 174.0
24 8.51 14.7 168.9 173.0




Set up for the Downwind Leg

 What’s the true wind speed (get this input in
the upwind leg)

e What should

* What should
angle (the po

be our target boat speed
e our target apparent wind

e should be perpendicular!)

* OMG the breeze is not constant, what should

we do!!

* Concentrate on taking advantage of the Puffs

* Adapt and win!! Change is the only constant,
he/she who adapts quickest will win!!




Communication

* The spin trimmer — helmsman
communication is key

* Set up for the Polar target for the TWS
* Trimmer calls pressure or no
* If no pressure head up

* |f over target speed head down — Puffs
are Key

* Does the VMG on your GPS help?
* Chasing your talil



How not to chase your tail

* Look behind you for dark water and
anticipation for heading down

* Helmsman and trimmer must work
in tandem with puff caller

* Constant communication on speed
and sheet pressure



Be Aware of How Others are Doing

* Watch how you are netting out against boats
around you. “The best drivers can feel a little
pressure on the helm when they start
cookin’,” says Tom. “It’s kind of a vibration.
Again the speedo is the key instrument, and
the helmsman essentially lives and dies by it.
Figure out what speed seems to net out well
and then steer up or down to maintain that

speed.”
e Jobson and Whidden, Championship Tactics, 1990, p. 276



Error Hot or Error Low

* OK, we’ve seen this movie before

* But keeping on the target is easier said than
done

* | know | will be on one side or the other
 Which side should | be on

* I’'m glad you asked that question. ..



6 knots TWS
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6 knots TWS

e 4,01 knots Target Boat Speed

e 3.242 knots Target VMG

* 10° too high — 3.183 knots VMG or 1.8% slower
* 10° too low — 3.210 knots VMG or .9% slower

e So error is small but twice as much, so err low
not high
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8 knots TWS

e 4,73 knots Target Boat Speed

e 4,175 knots Target VMG

* 10° too high —4.093 knots VMG or 2.0% slower
* 10° too low —4.129 knots VMG or 1.1 % slower

* So error is small but again twice as much, so err
low not high
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10 knots TWS

* 5.39 knots Target Boat Speed

e 4,992 knots Target VMG

* 10° too high —4.942 knots VMG or 1.0% slower
* 10° too low — 4.965 knots VMG or .5 % slower

* So error is small but again twice as much, so err
low not high
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12 knots TWS

* 6.00 knots Target Boat Speed

e 5.764 knots Target VMG

* 10° too high — 5.680 knots VMG or 1.5% slower
* 10° too low — 5.717 knots VMG or .8 % slower

e So error is small but almost twice, so err low not
high



Err on the side of too Low

* These are theoretical numbers and as you can see
are small — 1% is 36 seconds in an hour long race.

* Probably more important is the sea state
e Usually sail a different angle on each gybe

* Sometimes rough sea conditions will make the
sails dance around so much the “effective sail
area” goes way down. The ‘cliff’ moves to the
left. . . The fastest way to the mark may be
directly downwind, even in light air!

e Ockam Instruments, 2014

* Other times it is more important to keep the boat
moving so head up and get to a corner




Downwind Targets in a Chart

True DOWNWIND VMG True
Wind Boat App Wind App Wind Wind
Speed Speed Speed Angle Angle
(kts) (kts) (kts) (deg) (deg)

6 4.01 3.5 101.0 144.0
8 4.73 4.2 119.6 152.0
10 5.39 5.1 1341 157.9
12 6.00 6.0 148.0 164.0
16 6.89 8.6 168.9 173.9
20 7.69 11.6 170.0 174.0
24 8.51 14.7 168.9 173.0




Summary

Know the Downwind Cliff

Appreciate why it is an anomaly

Post your Targets on your bulkhead

Try to pick and maintain a Target Boat Speed

Feel your boat and monitor your progress with
respect to the boats near you

Try to anticipate the puffs and work down
Adapt!
Be Happy — Enjoy the View of Spinnakers Behind



Happy




*QUESTIONS



