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W I T H S A I L I N G A N G L E A N D T R I M . 

AN ASYMMETRIC SPINNAKER only needs t o wo rk in 

reach mode, so it's typical ly designed f l a t t e r t han a sym ­

met r ic spinnaker. Because t h e luf f is always t h e luf f and 

the leech always the leech, sai l designers have the luxury 

o f opt imiz ing t he shape for each. Hence t h e t e r m "asym ­

met r i c spinnaker." The asymmet r i c is a lways in reach 

mode w i t h t h e w ind f l ow ing f r o m luf f t o leech, w h e t h e r 

t ru ly reaching or, more commonly, j ib ing a t angles to VMG 

reach downwind. 

Because a t rad i t ional pole w i th a symmet r ic spinnaker 

can be eased forward or pul led a f t , t he t r immer can se t 

t he pole angle t o t he driver's s teer ing angle by adjust ing 

i t perpendicular t o t h e w ind. If t he boat is sail ing sl ight ly 

higher or lower than op t imum, t he spinnaker t r immer can 

compensate . With an asymmetr ic , however, because t h e 

sprit comes stra ight ou t of the bow and t h a t angle is f ixed, 

s teer ing to t he per fec t angle is t he mos t impor tan t th ing 

to have correct on the downwind leg. 

The op t imum sail ing angle is abou t 90 degrees t o t h e 

apparent w ind in th is reach-to-VMG downwind mode. The 

sail designer has a more accurate number t h a t comes out 

o f t he design sof tware;  th ink  recall someth ing like 93.4 

degrees, recently, t hough i t can be d i f ferent for d i f ferent 

boats. For example, a foil ing catamaran wil l have the appar­

en t wind signi f icant ly forward because it's going so fas t . 

This exact number, however, is hard to measure while sail ­

ing and it isn't wha t we sailors care about. We care how the 

boat feels and performs. 

To ge t my s teer ing angle in t h e ballpark,  f i rs t use the 

masthead f l y t o ge t t he boa t j us t a l i t t le higher than 90 

degrees t o t h e apparent   s t a r t o f f a l i t t le high t o 

make sure  don't s ta l l t he boat. Then,  use t h e angle t h a t 

t h e t ack line comes of f o f t he sprit . When i t f l ies s t ra ight 

t o leeward, it's about r ight. If it's forward o f tha t , I'm likely 

t oo  t he boat is probably feel ing slow, and there is no t 

apparent wind pressure on the back o f my neck. If it's a f t of 

tha t ,  wi l l likely be able t o go a l i t t le lower while st i l l keep ­

ing speed. The t r immer has a lot t o say about t he angle, 

too , based on how hard t he sheet is tugg ing. Conversation 

between the t r immer and driver, along w i th constant 

back f rom the rest o f t he t e a m on actua l performance, is 

E S S E N T I A L C O N T R O L S F O R T H E A S Y M M E T R I C S !  

SPRIT-POLE EXTENSION: Asymmetric spinnakers are designed for the pole 

to be fully extended, so make sure it's ful ly extended in order to get the sail 

forward and away  the effects of the mainsail. 

 LINE HEIGHT:  like the tack line eased just enough to be able to clearly see 

the direction it is pulling. From my experience, six inches seem to be about right If 

it's eased any more than that, it's like having a conventional pole too far forward. 

HALYARD TENSION: The t ighter the halyard, the more even the luff wi l l be, 

with its draft forward. Easing the halyard shifts the draft aft. If the halyard is 

too loose, the spinnaker may break too high, with the top curling wel l before 

the bottom. Make sure the halyard is low-stretch, and has a mark for  
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t he only way t o f ine-tune th is cri t ical sailing angle. 

The VMG driving angle is s igni f icant ly d i f fe rent in dif ­

f e ren t condit ions. In l ight w ind , j ib ing angles might be 90 

degrees, bu t in s t rong winds i t might be only 20 degrees. 

That 's a big di f ference. The in terest ing th ing th rough the 

entire wind  though the j ibing angles, and thus 

t h e angle t o t h e t rue wind, is radically  t h a t 

t he apparent-wind angle basically remains a t 90 degrees. 

In s t rong winds, t he boat goes so much faster than in l ight 

breezes, so the boat's veloci ty becomes a big component 

of t he apparent-wind vector. 

Sea s ta te has some e f fec t on angle, t oo . If i t 's choppy 

and the air is d isturbed, t he angle needs t o be j us t a l i t t le 

t ighter t o keep moving. If t he water is f la t , a deeper sailing 

angle o f j us t a few degrees might be achievable w i thou t a 

signif icant loss o f speed. 

The halyard needs t o be pulled higher t o keep the lu f f 

f rom sagging t o o much as the wind increases, and eased 

t o keep i t f r om ge t t i ng t o o t i gh t in l ight wind. The asym ­

metr ic is designed for a not iceable, bu t no t ex t reme, sag 

in t h e luff. If t h e boat feels underpowered in chop, a l i t t le 

more sag wil l help give i t some punch. Several marks on the 

halyard for d i f ferent condit ions wi l l help ge t i t close t o the 

r ight spot r ight away. 

Once on the correct sailing angle, t r im t o j us t t he sl ight ­

es t cur l .  f ind o f t en t r immers sail w i th large amounts o f 

curl , bu t th is is a sign t h e sheet is t o o loose. Wind-tunnel 

results show t h a t t r imming to the f i rs t sign of curl ye t mini ­

mizing the amount o f t h a t curl optimizes f low a t tachmen t 

t o t he back o f t he asymmetr ic. If it's t oo t ight , w i th no curl, 

f low separates early. Constant smal l changes in sheet t en ­

sion t o keep sl ight curl works the best. 

Main t r im is impor tant , t oo .  like to se t t h e vang so the 

top ba t ten is j us t a l i t t le bit more open than parallel t o t he 

boom. The apparent -wind is f u r t he r a f t up t o p because 

the wind a lo f t is s t ronger and there is less re-direct f rom 

t h e spinnaker, so a l i t t le t w i s t is required. Once t h e vang 

is about r ight,  like t o ease t h e main unt i l i t j u s t s ta r ts t o 

luff, and then pull i t in a l i t t le unt i l t he luf f goes away.  in 

doubt,  over t r im jus t a l i t t le because i t seems 

t r imming is no t fas t . In heavier wind,  don' t like too much 

backwind, so  wi l l t r im it in unt i l there is minimal bubble. 

When f i rs t on a run leg, err on s teer ing a l i t t le high and 

t r imming t i gh t . Tactical ly, th is helps p ro tec t a lane, bu t 

more impor tan t ly ge ts t h e boa t r ipping f a s t r ight away. 

Speed before depth is essent ial because once the boat is 

going wel l , t h e apparent wind goes forward and the boat 

can go lower. If in doubt , s tay high a l i t t le longer because 

going too deep and stal led is a disaster. Once too low, t he 

boat slows  and then the wind moves way a f t 

and the boat has to head way up to ge t going again. When 

in doubt, no ma t te r where  am in t he leg,  err a l i t t le high 

and exper iment down. 

In very heavy air, t h e boa t binds up and wipes ou t if 

sailed t o o high, so unlike l ight and medium wind,  err on 

sail ing a b i t low. Once comfor tab ly establ ished low,  t e s t 

going a l i t t le higher t o ge t t he boat ripping while st i l l under 

contro l . One way  like t o visualize steer ing in these condi ­

t ions is sail ing w i t h t h e mas t vert ical : Steer ing low in t h e 

puffs t o fol low the t ip of t he mast t o leeward, and up in t he 

lulls t o fo l low the t ip o f t he mast back to windward. 

The apparent wind wi l l move around qui te a bi t dur ing 

puf fs and lulls. The driver mus t be proactive w i th steer ing 

to keep the apparent wind  the approximately 90 degrees 

opt imum angle.  t r y t o ant ic ipate by having our wind caller 

saying, "Puff in 3, 2, 1 , puff!" or, j us t as impor tant , "Lull in 

 lull!" 

 t r y and  j us t ahead o f t h e apparent wind steer ing 

curve by changing course a t around " 1 , " making the t ransi ­

t ion smooth and minimal. If I'm even a l i t t le late,  wi l l end up 

having to make more aggressive helm movements.  know 

I'm out of sync if our t r immer is going through a lot of sheet. 

 know  have it r ight when the boat is smooth and acceler ­

a tes forward and down in t h e puf fs w i t h minimal cl icking 

sounds f rom the spin sheet ratchet. 

The apparent wind changes much faster on l ight boats 

because they accelerate and decelerate so easily and w i th 

that , the apparent wind is constantly changing direction. For­

tunately, these boats are also more nimble so there's a lot of 

steering going on to keep i t in the groove. Light boats are so 

much faster on a plane, so a lot of e f for t should be put into 

get t ing on a plane and staying there. The extra height to get 

on the plane is well worth it because once on it, the apparent 

wind goes forward and the boat goes low and fast. 

Riley  contributed to this story and conducted the 
wind-tunnel visualizations in the Cornell Fluid Dynamics 
Research Laboratories, where he is a PhD candidate of 
Professor Charles Williamson. Schutt has recently been 
a designer with Volvo Ocean Race and America's Cup 
teams. Williamson is an avid Laser sailor. In the next issue, 
we'll explore flow as it relates to symmetric spinnakers. 

1. Smoke source: A horizontal line of smoke 

across both the spinnaker (green) and 

sail (blue). 

2. Model suppor t : F ixture holds t h e 

3D-printed mainsail and spinnaker in place. 

3. Entry: The wind enters here and f low is 

attached to both sides of the sails. 

4. At tach: Flow becomes attached to the 

leeward side of the spinnaker for about one-

third of the area from luff to leech. 

5. Detach: Flow detaches here, and there is 

a significant wind shadow. 

6. Slot: Wind f lows across the f ront side of 

the spinnaker, and attaches to the backside 

of the main. 

7. Mirror: This is part of the wind tunnel , 

used to il luminate the smoke on the 

side of the sails where the l ight source is 

blocked. 
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