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1 Introduction: 

1.1 General : 

 

Welcome to the JPlaneProjet tutorial ! 

This tutorial will guide the user through the various steps and sheets of that particular project. Let us 

recall in a few words what the JPlaneProject is. The JPlaneProject is an in- house developed software 

released by Price Induction S.A. in order to evaluate the performance of a pre-defined airplane equipped 

with its jet engines. The JPlaneProject was coded in Java Language. That tool is meant to be used for 

general aviation applications only and aims at giving the designer a rough idea of the performance that 

can be achieved by his/her airplane. This software will not permit to design the plane BUT it can help get 

close to the essential parameters that make the basics of a preliminary draft.   

 

1.2 Who can use the JPlaneProject? 

 

The JPlaneProject is the tool of: 

 

 The professional manufacturer that is trying to introduce a new project and that is trying to 
get a general idea of the performances of the plane with the intent of selling it on the 
market in the future. 

 

 The amateur or student who has the same objective but in the personal or academical 
framework.  

 

 

1.3 What kind of information will you get ? 

 

The JPlaneProject will provide answers to the following question:  

“How will my airplane equipped with DGEN jet engines behave ?” 

That question can be answered for various flight phases: 

 

 The behavior of the plane during take off at various conditions,  

 The general behaviour of the plane during the flight, 

 The performance that can be expected for a specific mission.   
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2 A few explanations before getting started on the tutorial 

2.1 A typical mission used to illustrate that tutorial 
 

That tutorial will take the user through a specific predefined mission to illustrate the working principles 

of the JPlaneProject. 

That mission will be made of 5 sequences, namely,  

 Take Off phase from Sea Level to 200 meters (656 ft) 

 1st climb phase from 200 meters up to 800 meters (2624 ft) 

 2nd climb phase from 800 meters up to 12 000 ft (3658 meters) 

 Cruise at 12 000 ft altitude for a distance of 200 Nautical miles ( 370.4 km) 

 Descent from 12 000 ft altitude down to sea level 

 

Figure 1 : Typical mission schematic 

 

 Please note that the schematic above is not on scale for clarity purposes. 
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2.2 Settings of the Power Lever Angle 
 

The power lever angle or PLA is set by the user for a give flight condition and varies for each flight phase. 

The PLA controls, via the pilot, the amount of power (thrust) developed by the engine. There are four 

main PLA positions each corresponding to a precise angle as seen on the following schematics :  

 

 

 

Figure 2: Power Lever Angle Illustration 

 TOP : Take off Power  corresponds to an angle of 40° : That setting is to be used during take 

off and initial climb and for a period of no more than 3 minutes and Mach number less than 

0.2 and/or an altitude of 11 000 ft. 

 

 MCM (Maximum continuous climb) corresponds to an angle of 30°. That setting is to be 

used during any climb sequence outside from take off phase.  

 

 

 MCR : MCR ( Maximum recommended cruise) corresponds to an angle of 20°. It is to be 

used in general aircraft operations. 

TOP : 40° 

MCR : 30° 
MCR : 20° 
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2.3 Default Airplane 
 

As the user opens the project, some predefined airplane characteristics will be automatically 

downloaded. It is up to the user to modify those loaded parameters depending on his/her need. The 

airplane used by default is the one that will be used throughout that tutorial. 

3 Working Principles. 

 

3.1 Typical Workflow 

 

The schematic presented below shows the typical workflow for the JPlane Project application.  

 

 

Figure 3 : JPlaneProject worflow 

 

The user inputs all the necessary airplane data such as various dimensions, weight, fuel loading, number 

of passengers…. as shown on the next page in Figure 4. Those data will be used to make various 

calculations concerning the take off sequence, aerodynamics behavior, as well as aerodynamics analysis 

and mission statistics. Those values are essential for the calculations. Any modification of one such value 

should result in different output. 
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3.2 Step 1 : Airplane Characteristics 
 

When the user opens the Project, the data located on the left panel represent the airplane data, some 

of those fields are automatically calculated from the various data typed in by the user. The fields with 

dark grey back ground are automatically calculated while the light-colored fields have to be filled by the 

user.  

 It is important to validate any field filled by the user. 

 

The 4 last parameters at the bottom of the panel, namely the design altitude, design speed, design mass 

and alpha0 will be updated later on once the parameters for the design point are typed in and validated 

(See§ 3.3.2 Design Point Setting). 
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Figure 4: General airplane characteristics 

 

 

Globally speaking any mandatory 

field has a white background and 

the automatically calculated ones 

have a grey background 
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3.3 Step 2 : Airplane aerodynamics characteristics and design point 
 

3.3.1 Aerodynamics characteristics  

 

Still on the first sheet but at the right of the data typed in by the user, there is a graphical display of the 

lift to drag ratio of the airplane at various altitudes. Above that plot, there is a panel that allows the user 

to record the manufacturer and model of the airplane as well as additional comments. The user is also 

given the possibilities to change the graphics properties of the plots such as the scale, marks and 

altitude and speed scale.  For clarity purposes, please refer to the schematics shown below: 

 

 

Figure 5: Aerodynamics Plot 

Under “marks and altitude”, the user can choose among the several graphics available for display: Lift to 

drag ratio, polar curve (lift coefficient versus drag coefficient), lift and drag coefficients versus airspeed. 
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3.3.2 Design point setting (Design analysis)  

 

The user has to indicate the specifics of the design point (point corresponding to the best working, 

operating condition of the airplane). 

The part referring to design analysis is located right below the graphical display of the first sheet: 

 

 

Figure 6: Design point setting 

The user has to define several parameters such as: 

 the altitude of the design point, 

 the true air speed in m/sec or kts, 

 the delta from ISA in °C, 

 the design weight in Kg or Lbs, 

 the drag model (drag model 4 is the default and is recommended). 
 

 Each validation of the text field updates the calculated fields for the design point: 

 

 L/D is the calculated lift to drag ratio. 

 Cd is the drag coefficient.  

 Cl is the lift coefficient. 

 Drag is the drag of the plane at the design point in daN or lbs 

 PLA is the calculated Power Level Angle required to compensate the drag by the thrust. 
 

When the design point is chosen, validate it by the “Set as design point” button (below the altitude 

fields), the design parameters will be updated in the plane panel on the left of the screen: 
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Figure 7: Design point parameters calculation 

 

This action also evaluates the zero lift angle which is used to calculate the lift in terms of the 

incidence during the rest of the calculations. (Recall zero lift angle is the angle of attack of an airfoil 

at which the lift is equal to zero). 

 

 

 

 

Now you are ready to make your aircraft fly! 

 

 

 

 

3.4 Step 3 : Take off analysis 
 

Please note that, the take off phase goes until the airplane reaches an altitude of 200 meters above 

ground. 

To get to the take off analysis sheet, just click on take off right next to design on the top tool bar.  

Zero Lift Angle 
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As previously seen, all the light colored boxes have to be filled by the user in the “airfield data” and 

“manufacturer data”.  

 

Figure 8: Take off analysis plot 

 

The defaults settings should give correct results in most of the cases. But the user can tune the take-

off settings by adjusting the airfield as well as the manufacturer data. 

 

3.4.1 Take off airfield data :  

 

 

 

Figure 9: Take off airfield data 
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3.4.2 Takeoff manufacturer data  

 

Manufacturer data boxes are less intuitive to fill out than airfield data boxes. Therefore let’s go over a 

few definitions first: 

 Flaps angle : Angle of flaps at take off 

 Rotation Speed Vr: Speed at which the pilot uses the elevator control to begin rotation of 

the aircraft in the nose up sense (usually between 30 and 35 m/sec for general aviation 

aircraft. 

 Climb speed : Speed at which the airplane climbs in the air 

 Rate of climb : Speed at which an aircraft  increases its altitude in pourcentage 

 

 

Figure 10: Take Off manufacturer data 

 

3.4.3 Take off results analysis  

 

The analysis is made of mathematical results and graphical display such as shown below.   

Graphics shown below represents the typical results the user should obtain during the take off phase. 
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Figure 11: Take off results plot 

 

On the graphics: 

 Vz is the vertical speed in m/s (left Y-axis), 

 Vx is the horizontal speed in m/s (left Y-axis), 

 Climb is the climb rate in % (left Y-axis), it stands for the tangent of the climb angle, 

 V is the global speed of the plane in m/s (left Y-axis), 

 Alpha is the incidence angle of the plane in ° (left Y-axis), 

 Alt is the altitude of the plane in m (right Y-axis), 

 FN is the net thrust of ONE engine in daN (right Y-axis). 

 

Mathematical results: 
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In the mathematical results display, the 15 m distance corresponds to the distance to the 50 ft 

barrier (when the aircraft reaches an altitude of 50 ft or 15 meters above ground), T41 is the 

temperature at the entry of the high pressure turbine. Results for Static thrust, T41 are given at 

three different moments : t=0 sec, at rotation and at the 50 ft barrier. 

 

Figure 12: Take off engine parameters 

 

3.4.4 Troubleshooting, why ÄÏÅÓÎȭÔ my plane takeoff? 

 

For some reasons, the graphical display might not always show the expected results meaning the 

airplane is not taking off. The graphic shown below is a typical example of difficulties that can be 

experienced at take off. One can notice that at a time equal 10 seconds, corresponding to the ground 

roll time, the vertical speed, the climb rate and the altitude are dramatically decreasing instead of 

increasing in a normal take off phase. There are several reasons that might explain that particular 

situation.  
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Figure 13: Take off troubles 

Globally speaking, the main reason is the lack of lift, as shown on the graphics. The plane begins to get 

down to gain speed and then get more lift and hence being able to climb. To solve this problem, the user 

can modify mainly tow parameters (without modifying the plane itself), the flaps angle and the rotation 

speed. Note that the program has a limiter of incidence that prevents from having more than 12° below 

the alpha0 (null lift angle). 

 

3.5 Step 3 Dynamical analysis. 
 

This panel gives the user basic but nevertheless essential indications about the behavior of the plane 

he/she is designing during a given mission. That mission can be made of as many climb and cruise 

phases as he/she wishes. This panel can be compared to a very basic flight simulator which integrates 

the longitudinal flight equations.  

For that tutorial, let’s create a mission made of a first climb right after take off, followed by a second 

climb phase leading to the cruising altitude, followed by a cruising phase and then a descent (please see 

figure 1 for a better understanding of the ongoing mission). 

All those phases will be backed to the take off phase. 

Depending on starting and ending points of the climb phase, the user can observe the several 

parameters variations such as the vertical and horizontal speeds, the global airplane speed, angle of 
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incidence, altitude and net thrust in terms of time needed to go from one point to another. The graphic 

stops at the last input typed in by the user (end of the mission). 

By default let’s recall that the Start Point Panel is automatically filled with the last known position of the 

aircraft (recall that take off phase ends when the airplane reaches an altitude of 200 meters). When a 

takeoff simulation has been performed, the trip is resumed at the end of this simulation and the start 

point of that new phase corresponds to this situation.   

When opening the dynamical analysis panel, a default graph will show with a timeline going from 0 

second to 35 seconds corresponding to the take off sequence until the airplane reaches an altitude of 

200 meters above ground. 

 

3.5.1 First climb  

 

After take off, for the first climb phase, it is recommended to reduce the flaps angle to 0 and to climb to 

altitude 800 meters  at a climb rate of 8m/s, if possible, in the climb parameter panel. Note that the PLA 

setting does not need to be adjusted and stays on a 40° angle setting.  

The panel “Climb parameters” calculates distance, climb time and fuel consumption between starting 

and ending point of any predefined climb phase. The user can type in two different values namely a 

climb rate or a climb speed and choose which one he/she wishes to use by selecting the appropriate box. 

 

       

Figure 14: first climb phase parameters settings 

 

Once all the input have been validated concerning that first climb phase, let’s focus on the graphical 

results.  
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To implement the graph to include any climb performance following take off, click on the “Climb/get 

down” button below the graphics.  

 

 

 

 

 

 

 

 

The graphs presented below shows the typical result one should obtain after the first climb phase. 

 

 

 

 

3.5.2 Second climb phase 

 

Launch Climb/Descent calculation 

Figure 15: Validation of the climb parameters 

Figure 16: First climb phase graphical result 
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After the first climb phase, the user can add another milder climb phase that will lead him/her to the 

cruising altitude or 12 000 ft. For that , the user has to make several changes to the starting point panel, 

especially concerning the PLA angle setting that should now be set to 30° instead of 40° (please refer to 

§2.2 for explanations). A second change has to be made on the end point panel concerning the altitude 

to be reached, i.e 12000 feet. And one last change needs to be made on the climb speed in the “climb 

parameters” panel, it should be milder and therefore it is to be set on 5m/sec. 

 

 

 

Figure 17: second climb phase parameters setting 

  

As seen before, to display graphical results, the user has to click on the “climb/getdown” button (refer 

to Figure 15). 
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Figure 18: Second climb phase graphical results 

 

3.5.3 Cruise phase 

 

Now that the cruising altitude has been reached, the user can start his/her cruising sequence. 

To add that phase, the user has to input a cruise distance by typing the number of kilometers or nautical 

miles and then click on “cruise”. The graphics will automatically implements to show the additional 

flying phase as shown below. 
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Figure 20: cruise phase graphical results 

 

Launch cruise calculation after typing 

in the cruise distance 

Figure 19: Cruise parameters setting 
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3.5.4 Descent 

 

Now that the plane is getting close to destination, it is time to start the descent phase. 

Again some adjustments need to be made concerning a few parameters such as the PLA angle setting, 

ending point altitude and climb speed that should now be negative. 

 

Figure 21: Descent parameters setting 

 

Once those parameters are validated, click on the “climb/get down” button to display graphical results. 
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Figure 22: Descent phase graphical results 

 

3.5.5 Trip Information  

 

The panel “trip information” located below the graphics, contains all the pertinent information 

regarding the whole trip taken so far, i.e from take off to ending point, which in that particular case is 

after the descent. 

When opening the « Dynamical Analysis » panel, the trip information will be null because it will only 

take in account the take off phase. It will be implemented each time the user click on either “clim/get 

down “  or “ cruise”. 

At the end of the ongoing mission, one should have the following results  : 
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Figure 23: General trip statistics 

 

3.5.6 General remarks  

 

 The undo button has not been finalized yet. 

 The buttons “save mission” and “load mission” will allow the user to either save an ongoing 

mission or load a pre existing mission. 

 Once the climb/getdown button has been hit the end point automatically becomes the 

starting point. 

 Each change made in the boxes need to be validated. If not no graphical result will show. 

 

3.6 Step 3 Performance analysis. 
 

The performance analysis panel allows the user to create several graphs. By default the graph presented 

is a Max cruise speed diagram but the user can make a range analysis and an Inflight analysis. Please, 

refer to the following sections for more information about those possibilities. 

 

 

  

Figure 24: Performance analysis possibilities 
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3.6.1 Max Cruise Speed Diagram. 

 

 

Figure 25: Max cruise speed graphical results 

 

This diagram shows the plane’s max speed at different altitudes and different loadings for a given Power 

Lever Angle position.  An additional feature lets the user navigate in the diagram via to the blue arrows: 
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The data located to the right of the graph are calculated in terms of altitude, deltaISA and PLA setting 

and are therefore updated every time a change is made to those parameters. 

 

Some changes can be made concerning the flight conditions that will update the graphs such as Altitude, 

DeltaISA and PLA setting: 

 

Figure 26: Performance analysis parameters setting 

 

A copy of the current graphic can be done via the Save Graphic Button: 

 

3.6.2 Range Diagram.  

 

Warning : these calculation can be slow so please, be patient until the process is completed. 

This graphics shows the plane’s range according to different flight conditions as: 

 The Payload. 

 The flight speed. 

 The flight altitude. 

 The atmosphere temperature. 
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Figure 27: Range graphical results 

 

It’s also possible to navigate in this graphic thanks to the same arrows as in the max speed diagram: 
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At each selected point in the diagram, which stands for a given trip, the information about the flight are 

updated in le down-right panel. 

 

Settings that can be made to this graphic: 

 

 

A copy of the current graphic can be done via the Save Graphic Button : 

 

 

The graph presented below describes the main information the user can get.  
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Figure 28: Range graph details 
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3.6.3 Inflight Analysis.  

 

 

This graphic shows the flying speed at a given PLA position; the lift to drag ratio and the flight incidence 

are also indicated. As already seen previously, the arrows can be used to navigate on the curve, the PLA 

slider can also be used. The information on the right panel are updated according to the current flight 

point.  

Remark: Some data about the engine are still missing on this version of the software but are scheduled 

for a future release. 
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3.7 Mission Design 
 

Mission design will be implemented later on. 

 


