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Abstract  
This paper presents subject of Sail-Flight Test 
Program constructed for the Wing in Surface 
Effect Craft (WiSE) 8 ‘Undan’, which is 
conducted on the WiSE Engineering Flight 
Simulator (WiSE-EFS). This paper discusses the 
result and evaluation of test data, and compares 
it with the predicted performance of a WiSE 
Craft. The program includes: On-water 
maneuvering test, Take-off and Landing, In-
Ground Effect (IGE) cruise, IGE maneuvering, 
Out-of-Ground Effect (OGE) Cruise and OGE 
maneuvering. The configurations subjected to 
variation are the fuel, center of gravity, and the 
aileron-rudder interconnection system. Several 
failures are also induced, including engine and 
flight control system failures. The result and 
findings, along with the experience in sail-flight 
testing a WiSE craft, are described in the end of 
this paper. 

1 General Introduction  
Flight test of an aircraft is a funda mental 
process in the development and advancement of 
aeronautical knowledge. It is performed in order 
to valid ate the opera tion and system s on an 
aircraft, and also to provide data to construct the 
Operation Flight Manu al. Ships,  o n the o ther 
hand, have a different kind of test, called a sea 
trial. It is a  f ull scale trial to dete rmine ship 
maneuvering characteristics and m aneuver-
ability as a reaction to water rudder and engine 
actions. Both of  them (flight test an d sea trials ) 
could be implem ented for a W ing-in-Surface 
Effect ( WiSE) craft, a vehicle which undergo 

both flight and on-water experience on its 
operation. T he term  ‘Sail-Flight Test Program ’ 
is then use d to cluster  the f light test and se a 
trials of  a W iSE Craf t. This Sail- Flight tes t 
program is constructed by the cooperation of the 
Indonesian Agency for the Assessm ent and 
Application of Technology (BPPT) and 
Bandung Institute of Technology (ITB), in order 
to validate the perform ance of their 
experimental WiSE craft, The WiSE-8 ‘Undan’. 
This W iSE craf t is des cribed b riefly in se ction 
1.1.  

Since the W iSE 8 Undan is still in  
development stage, the Flight-Sail Test program 
cannot be verified. A simulator is then used as 
an alternative to examine the test program itself. 
The so-called W iSE Engineering Flight 
Simulator ( WiSE-EFS) is pr imarily developed  
by BPPT a nd ITB. Thi s sim ulator is described 
briefly in section 1.2. 

1.1 Wise 8 Craft, ‘Undan’ 
The general configurati on of W iSE 8 Craft can 
be observed in Figure 1, as follows: 

 
Fig. 1 The WiSE 8 Craft ‘Undan’ 
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The W iSE 8 Craft des cription in this paper  is  
taken from Ref [3].  

 
 
 
 
 
 
 
 

1.2 WiSE Engineering Flight Simulator 
for pilot fa miliarization, m an-machine 

interface an alysis, also  tes t and  evaluation to  
obtain feedback on design and developm ent 
process (see Figure 1) (R ef [2]). T his EFS is 
integrated with the en gineering control center, 
where engineers cou ld set a scen ario of th e 
simulated f light, inc luding the  W iSE craf t 
configuration, weather condition, and even 
systems failure. 
 
 
Ref [1] describes the various activities and 
aspects of Sail-Flight Test Engineering that 
must be considered when planning, conducting, 
and reporting the test program. 
 
 

2 Sail-Flight Tests 

2.1 Development Test 
Papers are accepted  on the bas is that th ey may 
be edited for style and language. The author 
himself is responsible fo r the correctness of the 
scientific content.  

Abbreviations should be spelt out in full 
the firs t time they appear and th eir abbreviated  
form includ ed in b rackets imm ediately after.  
Words used i n a speci al context should appear 
between single quotatio n m arks the first tim e 
they appear. 
2.2 Sea Trial Test 
On water maneuvering performance of a winged 
ship or wate r handling will be judg ed based on 
maneuvering criteria which are characteristic of  

several m aneuvers. On-water m aneuverability 
of the winged ship craf t m ay be significantly 
influenced by hydrodynam ic interaction with 
the sea bottom , banks and other vessels passing 
nearby. In addition, win ds, waves, currents and  
tides also  affect on-water m aneuverability. 
These on-water maneuvers and their criteria, as  
well as th e required  num erical values, are 
described in this sub-chapter. 
Prediction of on-water m aneuverability 
performance in the design stage enables a 
designer to take appropriate m easures in good 
time to achieve compliance with IMO standards. 
In the f ull s cale s ea tria ls f or the v alidation of  
on-water m aneuvering prediction m ethods, the 
trials do not have to be carried out in full load 
conditions. Once the prediction m ethod is 
validated it m ay be  used to de monstrate 
compliance with IMO standard for a craft in full 
load conditions. 
The post- trials subm ittal is to be p resented in  
the form  shown in Appendix 6. In addition to 
this form , inform ation on environm ental 
conditions should be reported, including 
strength and mean direction of waves and wind. 
The required water handling maneuvers are: 
• Turning Test  
• Zigzag Test  
• Pull Out Test  
• Spiral Test  

2.3 Flight Test 
The definition of flight phase for a wing-in-
surface effect craft is divided  into three 
categories [101]: 
1) Type A, refers to  IMO standard, a wing-in-

surface effect craft that cannot operate 
without ground effect at all and only flies in 
ground effect altitude. 

2) Type B, refers to IMO standard, a wing-in-
surface effect craft with the capability to  
temporarily increase its flying height beyond 
the extent of ground eff ect up to 150 m eter. 
It cannot m aintain flight without ground 
effect, kinetic energy (speed) is converted 
into potential energy (height). 

3) Type C, a wing-in-surface effect craft that is  
capable of sustained flight without ground 
effect at altitudes  exceeding th e m inimum 
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safe altitude for an aircraft as prescribed by  
ICAO. 

 
The flight test p art of  wing-in-s urface effect 
craft incorp orating m inimum perform ance and 
handling quality test. 
2.3.1 Minimum Performance Test 
Performance is the flying quality w hich has the 
most influence upon commercial sales and 
success. The first consid erations are takeoff and  
landing perfor mance, or known as airfield 
performance, and the four funda mental basic 
flight maneuvers upon which perform ances are 
based: straight-and level flight, turns, clim bs, 
and descents. All controlled flight consists of 
either one,  or a  combination or m ore than one,  
of these basic maneuvers. 
Those basic  maneuvers of  the airc raft will also  
be applied for a wing-in-surface effect craft to  
assess its f lying qua lity. But as  f or a Type  B  
wing-in-surface effect developed in this case,  
straight-and level flight and turns are performed 
in ground effect altitude while clim b and 
descent are categorized as emergency maneuver 
performed until m aximum altitu de of  150 
meters only. 

• Cruise-in-Ground Effect  
• Turning-in-Ground Effect  
• Landing  
• Climb  
• Descent  

2.3.2Handling Quality Test 
• Static Longitudinal Stability  
• Maneuvering Stability  
• Longitudinal Control Power  
• Static Lateral Directional Stability 
• Dynamic Lateral Directional Stability  

 

3 Engineering Flight Simulator Test Program  

3.1 Sea Trials Test Program 
Papers are accepted  on the bas is that th ey may 
be edited for style and language.  The author 
himself is responsible fo r the correctness of the 
scientific content.  

Abbreviations should be spelt out in full 
the firs t time they appear and th eir abbreviated  
form includ ed in b rackets imm ediately after.  
Words used  in a specia l context should appear 
between single quotatio n m arks the first tim e 
they appear. 

3.2 Flight Test Program  

3.2.1 Turning Test  
Papers are accepted  on the bas is that th ey may 
be edited for style and language.  The author 
himself is responsible fo r the correctness of the 
scientific content.  
 
 

• Papers should not norm ally exceed 10 
pages inclu ding illu strations.  The  .pdf 
paper file size must not exceed 2 Mb and 
will be typically less th an 1Mb in size.   
Files large r than 2 Mb will n ot be  
accepted by the subm ission tool.  
Problems with ove r-large f ile s ize ar e 
usually the result of using unnecess arily 
high resolution in graphics. See section 
2.5. 
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2.3 Software Used and Final Paper Format 
The papers  m ust be subm itted in  pdf  f ormat.  
The electronic subm ission tool will not accept 
any other form at.  Whe n creating your pdf file 
please select ‘include all embedded fonts’.   

2.4 Diagrams and Figures  
Care should be taken over the preparation of 
diagrams and figures which m ay incorporate 
colour where it adds to the presentation. Figures 
will either be entered in one column or two 
columns and should be 80 mm or 170 mm wide 
respectively. A m inimum line width of 1 point  
is required at actual size. Annotations should be 
in 10 point with the f irst letter on ly capitalised.  
The figure caption shou ld be preceded by ‘Fig.’ 
followed by the figure num ber.  F or exam ple, 
‘Fig. 10. The Vortex Shedding……’. 

2.5 Photographs and illustrations  
Authors should recognise the poss ibility for full 
colour publishing of photographs and 
illustrations.  Image files should be optimised to 
minimise s ize w ithout c ompromising t he 
quality. Do not use raw  bitm apped files in the 
final document, compress them to .png, .jpeg or 
.gif for mat.  The fi gures should have a 
maximum resolution of 300 dpi. 

2.6 Equations  
Using the appropriate editor each equation 
should occur on a new line w ith uniform 
spacing fro m adjacent text as indicated in this  
template.  The equations, where they are 
referred to in the text, should be num bered 
sequentially and th eir identifier enclosed  in  
parenthesis, right justif ied. The symbols, where 
referred to in the text, should be italicized. 

E=mc2 (1) 

3 General Style Preferences  

3.1 Style of Writing  
Papers are accepted  on the bas is that th ey may 
be edited for style and language. The author 

himself is responsible fo r the correctness of the 
scientific content.  

Abbreviations should be spelt out in full 
the firs t time they appear and th eir abbreviated  
form includ ed in b rackets imm ediately after.  
Words used i n a speci al context should appear 
between single quotatio n m arks the first tim e 
they appear. 

3.3  References  

3.3.1 Description  
The papers in the reference list m ust be cited in 
the text.  In the text the citation should appear in 
square brackets “[ ]”, as in, for example, ‘the red 
fox has been shown to jum p the black cat [3] 
but not when....”  In the Reference list the font 
should be Times or Ti mes New Roman with 10 
point size. The Author na me list should be 
terminated by a ‘full stop’.  The citation num ber 
should be enclosed in brackets.   

Book titles should be in italics, f ollowed 
by a ‘full stop’. Proceedings or journal titles 
should be in italics. O nly the f irst letter of  th e 
title should be capitalise d in the article nam e. 
For instance 

3.3.2 Example  

References 
[1] Smith J, Jo nes B and Brown J. The title of the book.  

1st edition, Publisher, 2001.  
[2] Smith J, Jon es B an d B rown J. Th e title o f th e 

conference pa per.  Proc Conference title, where it  
took place, Vol. 1, paper number, pp 1-11, 2001.   

[3] Smith J, Jones B and Brown J. The title of the journal 
paper. Journal Name, Vol. 1, No. 1, pp 1-11, 2001. 

4 Copyright Issues 
The copyright statem ent is included in the 
template and m ust appear in your final pdf  
document in the position, style and font size 
shown below. 

5 Archiving  
The ICAS 2010 CD Rom  proceedings will hav e 
an ISBN number and an archiv e copy will be 
deposited in the National Library of Scotland. 
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6 Sending Your Electronic Paper & 
Contacting the Editor of the Electronic 
Proceedings 
Please refer to section 2.2 and follow the 
submission method described there.... 
 
Please inclu de ' ICAS' i n the subject header of 
email m essages to th e edito r Pr of I Grant 
editor@optimage.co.uk 
 
Only if you do not have web access th e 
electronic files m ay also  be sent by m ail on 
floppy or CD / CDRW, to the address  
 
Professor Ian Grant, 
Editor ICAS 2010 CD Proceedings, 
26 St Fillans Terrrace, 
Edinburgh EH10 5PJ,  
Scotland, UK. 

7 Submission Dates 
The final date for the receipt of the electronic 
papers by the Editor is 2400 hours on 15 th June 
2010.  The upload process includes a tim estamp 
which identifies the submission date. 

8 Contact Author Email Address 
The contact author em ail address should appear 
explicitly in this sec tion to f acilitate f uture 
contacts.  
For example editor@optimage.co.uk 
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