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Triad STV Euro Ski 19 Performance Analysis 
by AeroMarine Research®   www.aeromarineresearch.com 
 
We have had many requests for a “boat report” on the 
STV Euro with a Merc 2.5efi power plant.  This is just 
such a great river/lake racer that we had to do it! 
 
We have done a short analysis of top speed, and 
acceleration simulation.  I used some assumed setup 
details available from the boat test in Hot Boat 
Magazine's February 1994 issue, and from a lightweight 
boat set-up published on ScreamandFly.com.  Admittedly, 
we have assumed a boat with somewhat more power 
than the HB mag test had bolted on.  The results should 
be, nevertheless, representative of the hull's upper end capabilities.  I used the new AeroMarine 
Research "Tunnel Boat Design Program©", Version 6.5.1 for Windows 98/98se to do the 
analysis, since it has many new features that make "tuning" the analysis easy for top speed, 
acceleration and stability simulation.  The screen shots are right out of the software.  Here are 
the results and a few of my conclusions.   
 
You will see that the TBDP© results are very similar to those that the Hot Boat Magazine boat 
test recorded. This boat is really something special!  The hull design has been well refined over 
the years, originated by Roark Summerford, one of the best “modified tunnel style” boat designers 
around.  This boat just wants to “go” and “go”.  Top speed is almost determined as “where you 
have to take your foot off”!   

1.  Top Speed is usually 
indicated by one or many of 
several performance variables.  
I start by using the TBDP©'s 
"Velocity Optimizer" feature to 
predict maximum attainable 
velocity with the 260+hp Merc 
2.5efi motor.  By setting an 
angle of attack (Wangle) that is 
higher than we are likely to see 
in practice, a bounding 
maximum speed can be quickly 
approximated.  For the STV 
19, this comes out as 112 
mph.  This is a high velocity, 
but as you will see later, this 
boat is very smooth, and 
frankly, probably capable of 

being pushed more than this.  It is an incredibly fast hull!  Further analysis can tell us more of 
the practical top speed. 
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2.  Often one of the d
factors is stability.  Since a 
tunnel hull cannot be inherently
aerodynamically stable, I use
measure of stability that 
references the dynamic CG o
the hull, using in part, the 
aerodynamic center of pressure 
from the "wing" or aerofoil of 
the hull  (referenced fore (+) of 
the transom).  The dynamic CG
and the center of pressure 
(XPRESS) will change 
throughout the range of 
operating velocities.  (To 
maximize stability at operating 
velocity, dynamic CG should be 
ahead of the aerodynamic 

center, XPRESS).   Well, this hull (like most tunnels of this size) becomes inherently unstable at 
about 55 mph, when the aerodynamic forces start becoming more important.  In this case, I can 
define the stability measure as the 

etermining 

 
 a 

f 

 

change in the location of the XPRESS. We can see that 
XPRESS is constantly moving forward (getting more unstable), but as long as this change is at 
a reasonably slow and constant rate, the driver’s attention and skill will be able to compensate.  
This hull maintains a remarkably consistent rate of change in XPRESS, indicating that it will 
have a very stable "feel" to it throughout it's velocity range.  We can see from the graph of 
XPRESS (ft) vs. Velocity that the stability of the hull changes at around 100 mph and the 
rate increases even further at 112 mph.  This indicates the onset of this hull's 
"instability".  There's more top speed indicator's… 
 

3. Of course tunnel boat drivers 
know that if you could keep 
giving it "up" trim forever 
without blowing over, the speed 
would be fantastic.  The angle 
of attack that is required to 
attain higher velocities is s
in the graph WAngle (deg.) v
Velocity.  The graph shows that
the required

hown 
s. 

 
 angle of attack of 

the STV Euro 19 increases 
more and more as speed 
approaches 100 mph.  At 112 
mph, the required angle of 
attack is 2X more than it was at 
75-80 mph and the rate of 
change of the angle is 4½ X 
what is was at 75-80 mph.  We 

can conclude that 112 mph is about the velocity where the driver will have to react more 
quickly, and should have driving skill and experience before driving at these speeds in 
this or any similar high performance boat.  There's still more indicators… 
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4. There is another easy clue in 
the sponson lift coefficient.  If 
we look at the graph of the 
hydrodynamic lift coefficient 
(CLW vs. Velocity), we see that 
the CLW really jumps up at 
about 100 mph, and again at 
112 mph.  The sponson lifting 
efficiency improves, which 
means that the boat will start to 
exhibit more instability than at 
lower speeds, as the sponsons 
"skip" across the wave 
surfaces, with this higher 
efficiency occurring 
intermittently - ON… OFF… 
ON… OFF.  Tunnel drivers 
know that this feeling at high 
speeds as a signal to pay very 
close attention.  
 
5. The hydrodynamic (water) lift 
(LW) decreases as the 
aerodynamic (air) lift (LA) 
becomes more significant.  For 
speed, this is a good thing – 
and is the beauty of the tunnel 
hull design. The sponson (and 
lower unit drives) contact with 
the water, however, is the best 
control surface the hull has.  As 
the LW decreases, the boat 
“flies” more.  The rate at which 
LW decreases is a good 
indication of stability. Our case 
shows the rate of decrease 

becoming more prominent at 100 mph, and even more advanced at 112 mph. This is the stage 
at which and the driver will have to react much more quickly to compensate for having more 
aerodynamic lift, and less (LW) control surface.  
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6. The water lift generated by the 
centerpod (LWPod) shows a 
similar onset of instability as the 
outside sponsons.  In the 90-100 
mph zone, the lift really starts 
dropping off as aerodynamic lift 
increases. It is interesting to note 
that the function of the center pod 
is now much less one of lift, and 
now is one more of a dampening 
function as the hull sees 
perturbations (waves) in the 
seas.  Nevertheless, the onset of 
a lessened inherent stability at 
the 112 mph point is evident. 
 
 
 

 
 
7. The coefficient of aerodynamic 
lift (CLA) is very stable up to 
about 94 mph, then begins to 
increase a lot at about 97 mph, 
and starts to intensify at an 
increasing rate at about 110 mph.  
This means that the hull is going 
to find it ever easier to "fly".  We 
saw the impact of this earlier, 
when we looked at the 
hydrodynamic lift (LW), showing 
that our conclusions are 
consistent. 
 
 
 
 

 
 
So, conclusion:  maximum velocity for this hull should be a relatively easy 100 mph, with 
very good stability.  The smoothness of operation in this range is a real attribute of this 
boat.  This is consistent with the conclusions of the HB test in 1994.  Our analysis also 
shows that the STV Euro 19 should have the capability up to 112+ mph in good water 
conditions, and with a very experienced driver.  This is a bit different from the speed that 
the HB fellows saw.  WOW - what a machine! 
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8. There is a further note that I 
feel is worth amplifying for this 
hull. I pointed out earlier that I 
use a measure of stability that 
references the dynamic CG of 
the hull (the centre of balanced 
moments of all forces under 
running conditions).  This 
dynamic CG will change 
throughout the range of 
operating velocities.  To 
maximize stability at operating 
velocity, XCGDYNAM should 
be as close to the Static CG 
(deadweight balance) and 
ahead of the aerodynamic 
centre, XPRESS).   This ideal 
situation is pretty well 

impossible for any boat, and so the rate of change of the XCGDYNAM compared to the 
XPPRESS is a great measure of how challenging the hull will be to maintain stability.  This 
“change” is called DELSTAB vs. Velocity, and is shown in the chart above.  Our observation 
here is that the STV EURO 19 exhibits no dramatic changes in DELSTAB through the 
critical high speed operating range.  This will make the “feel” of the hull one of stability, 
and will contribute to a more confident ride, with good control, by the driver.  Excellent 
balance of aerodynamic and hydrodynamic design. 
 
 
Let us look now at acceleration simulation … 
 
 The TBDP© does a simulation of elapsed time and acceleration.  Many factors influence these 
performance characteristics.  The TBDP© assumes ideal hull/motor setup (maximum efficiency) 
and ideal driving skills.   
 

9. I analysed the same velocity 
range that the HB mag did 
during their boat test.  Based 
on some assumptions (every 
acceleration run will be 
somewhat different) of a 
controlled increase in angle of 
attack (WAngle), we predict the 
elapsed times for acceleration 
through the 30 mph to 80 mph 
range to be as shown in the 
Graph "Time (sec) vs. 
Velocity".   
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In short, this is one quick boat.  The elapsed times predicted by the TBDP© software are very 
similar to those that were recorded in the HB boat magazine tests:  
  

 TBDP© 
Prediction 

HB mag 
Boat test 

0 - planing speed 1.78 sec 1.7 sec 
0 - 98 mph 18.9 sec 18.1 sec 
0 to 30 mph 3.7 sec 3.9 sec 
0 to 40 mph 4.96 sec 5.0 sec 
0 to 60 mph 8.47 sec 8.6 sec 
0 to 80 mph 13.1 sec 13.5 sec 

 
 
 
 
 
 
 
 
 

10.  The acceleration graph is 
merely a result of the elapsed 
time analysis.  It is interesting 
to see that the acceleration or 
rate of increasing velocity (feet 
per second per second) is 
relatively constant up to around 
60 mph, and then decreases 
(but slowly) up to 80 mph.  This 
is evidence of the unwieldy 
power of the Merc 2.5efi. It is 
also interesting to note the 
disruption of the “smooth” 
acceleration rates between 40 
mph to 60 mph.  This 
intermediate velocity range is 
called the transition zone, and 
exists on all tunnel boats, but is 

different for each hull and setup.  I will bet that the Hot Boat mag boys saw this "transition" 
(often experienced on tunnel boats as porpoising) start in about 40 mph and lasting until 60-65 
mph when the feeling of “torque” would really become evident with this rig. 
 
Following are the design input used and performance output from the TBDP© software, used in 
my review of the STV Euro-19. 
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Technical data from: 
Hot Boat Magazine, 
Feb 1994 
 
Performance Test 
STV Euro 19’ 

* Picture from STVOwners.com web site 
STV 19' Euro Ski: Specifications 

Length: 19' 
Beam: 84" 
Bottom: Modified tunnel 
Weight as tested: 1,425 lbs. 
Base retail price (less Motor): $8,220 
Standard Features: 
Two gelcoat colors, black windshield, 
snap-in seats, dual steering, 
stainless/aluminum hardware, Momo 
wheel, 28-gallon tank, stainless hand rail, 
foot throttle, Gil Marine battery holder. 

Options on Test Boat: 
Ski tow ($450), rear deck pad ($550). 
Power/Drive 
Mercury 2.6 outboard (265 hp) 
Performance 
Top speed, radar: 100 mph 
Planing time: 1.7 seconds 
0-30: 3.9 seconds 
0-40: 5.0 seconds 
0-60: 8.6 seconds 
0-80: 13.5 seconds 
  

         www.aeromarineresearch.com  ● Ph: 519-622-39

* Picture from STVTriad.com website 

 

Check out other high performance 
powerboat reports by AeroMarine 
Research®, using the exclusive TBDP© 
software. 
www.aeromarineresearch.com 
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Get your fully illustrated, 13th edition copy of the "Secrets of Tunnel Boat Design" book, with over 200 
pages of design practices and formulae and over 150 photographs. 
 
The publications "History of Tunnel Boat Design" book, "Secrets of Propeller Design " book, the "Tunnel 
Boat Design Program©" software, and the "PropWorks2" software for speed prediction and propeller 
selection are available at the AeroMarine Research web site.  http://www.aeromarineresearch.com
 
"Secrets of Tunnel Boat Design©" book – http://www.aeromarineresearch.com/stbd2.html
 
"History of Tunnel Boat Design©" book - http://www.aeromarineresearch.com/history.html
 
"Secrets of Propeller Design©" book - http://www.aeromarineresearch.com/historyofpropellers.html
 
"Tunnel Boat Design Program© ", V7 software - http://www.aeromarineresearch.com/tbdp6.html
 
"Vee Boat Design Program© " software - http://www.aeromarineresearch.com/vbdp.html
 
"PropWorks2©" software for propeller selection and powerboat speed prediction - 
http://www.aeromarineresearch.com/prop2.html 
 

Copyright© AeroMarine Research®.  All rights reserved. 
 
Material from this report may not may be reproduced, transmitted, transcribed or translated into 
any language, in any form, in whole or in part, by any means without the prior written 
permission of AeroMarine Research® or Jim Russell.  Information in this report is subject to 
change without notice and does not represent a commitment on the part of AeroMarine 
Research®.  AeroMarine Research® may make improvements and/or changes to this manual 
and/or in the software used to prepare this Report at any time. This Report, The Secrets of 
Tunnel Boat Design book©, Vee Boat Design Program© software, and the Tunnel Boat Design 
Program©, Version 7 software, are copyrighted by Jim Russell and AeroMarine Research®. 
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About AeroMarine Research: 

 

Jim Russell is a professional engineer with a mechanical and aeronautics 

background.  Currently living in Canada, he has done extensive 

aerodynamic research at University of Michigan, OH and University of 

Toronto, Canada and marine research at the NRC water channel 

laboratory in Ottawa, Canada.  His published works and papers are highly 

acclaimed, and are specifically related to the aerodynamics and 

hydrodynamics of high performance catamarans and tunnel boats, vee 

and vee-pad hulls.  Russell has designed and built many tunnel and 

performance boats.  As a professional race driver, he piloted tunnel boats 

to Canadian and North American championships.  He has written power 

boating articles for many worldwide performance magazines and has 

covered UIM and APBA powerboat races.  He has appeared on 

SpeedVision's 'Powerboat Television' as a guest expert on 'Tunnel Hulls', 

was performance/design technical consultant on National Geographic's 

'Thrill Zone' TV show, and editorial consultant on Discovery Channel's 

'What Happened Next' TV show.  Russell is the author of the "Secrets of 

Tunnel Boat Design©" book, "The Wing in Ground Effect - Their relation 

to Powerboats©", book, and the "Secrets of Propeller Design©" book.  

His company has designed and published the well-known powerboat 

design software, "Tunnel Boat Design Program©" and "Vee Boat Design 

Program©" specifically for the design and performance analysis of tunnel 

boats, powered catamarans, performance Vee and Vee-Pad hulls. 

 

 

 



 
Notes about this Report: The considerations addressed in this report are for a high 
performance powerboat design and application and thus results are highly dependent on 
detailed specifics of the hull design, modifications, construction, hull setup and operation, and 
other factors that are not within the scope of this report.  The TBDP©/VBDP© software uses 
proven engineering algorithms to predict performance of planing hull designs of different 
configurations and lends itself well to comparative performance analysis.  The software provides 
typical predictive performance data to aid in making design comparisons which may be helpful 
toward making design decisions.  
 
Since the existing design of the hull, any subsequent modifications, and ultimate performance is 
complex, this performance review, this report and included recommendations are for your 
information only and cannot guarantee the results.  
 
 
LIMITED WARRANTY AND LIABILITY 
 
The Report and accompanying written materials are provided "as-is" without warranty of any 
kind including the implied warranties of merchantability and fitness for a particular purpose, 
even if AeroMarine Research© and Jim Russell has been advised of that purpose.  AeroMarine 
Research© and Jim Russell specifically does not warrant the information in the Report, and will 
not be liable for any direct, indirect, consequential or incidental damages arising out of the use 
of, or inability to use such product even if AeroMarine Research© and Jim Russell has been 
advised of the possibility of such damages.  AeroMarine Research© and Jim Russell is in no 
way liable for incidental, indirect, or consequential damages whatsoever (including, without 
limitation, damages for loss of business profits, business interruption, loss of business 
information, or any other pecuniary loss) arising out of the use of or inability to use the product 
or the provision of or failure to provide support services, even if AeroMarine Research© and Jim 
Russell has been advised of the possibility of such damages.  In any case, AeroMarine 
Research's entire liability shall be limited to the amount actually paid by you for the Report.   
 
No part of this report may be reproduced, transmitted, transcribed or translated into any 
language, in any form or by any means without the prior written permission of AeroMarine 
Research© and Jim Russell.  References to the Secrets of Tunnel Boat Design book, and 
Tunnel Boat Design software and Vee Hull Design software are sole property of AeroMarine 
Research© and Jim Russell. 
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