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1 Introduction

This document is the user manual for the content created in the project Future Aircraft En-
ergy Management System in the course TSRT10, Reglerteknisk projektkurs, CDIO given
at Linköping University. The user manual contains information and instructions regard-
ing how to run the complete system for future work. The document will consist of a short
description of the system. This is followed by instructions on how to run and operate the
system.

2 System description

The system consists of six parts which all can be find in the simulink file: The D.T of the
producer, D.T of the consumer, communication with keysight, Pilot model, JSBSim and
a block which communicates with Iron Bird.

1. D.T Producer - This block contains the D.T of the producing system. It consists
of models for Main engine, Constant speed drive, Generator, Inverter, Converter,
SSPC and battery.

2. D.T Consumer - This block contains the D.T of the consuming system. It consists
of model for EMA, SHA, Pump and Motor.

3. Keysight Communication - This block consists of different TCP clients enabling
communication with the Keysight boxes from simulink.

4. JSBSim - This block contains the flight simulator used to simulate different pa-
rameters for the aircraft.

5. Pilot - This block is used to simulate a flight mission for the JSBSim.

6. Iron Bird - This block enables communication between simulink and the Iron Bird.

Figure 1: Complete system in Simulink
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3 Installation Guide

There are some software that needs to be installed in order to be able to run a simulation.
First, a standard installation of MATLAB (R2020b) and Simulink is needed. In addition
to this there are some software which needs installation.

1. Simulink real-time library

2. JSBSim

For the JSBSim installation, an existing guide already explains the installation process in
detail. This guide can be found in the git repository of the project.

4 User Guide

Below follows a guide for how to start and operate the system.
First and foremost, the matlab file Run script is the main script which will be run before
each new simulation, see figure 3. The Run script in turn defines the sample time for
simulink and executes six different commands that is needed for the simulink model to
run. The script can be seen in figure 3.

Figure 2: Run script file in matlab

Starting from the top of the code in Run script the different commands will be explained.

1. Simulation settings - In the simulation settings section the sample times used in
the simulation are set.

2. Script used to run the Complete Model - This sections consists of six different
executions which has to be ran every time a new simulation is done.

• JSBSimSimulinkCompile - This line compiles the JSBSim C++ code into
runnable matlab code. Note that this line only has to be ran one time since it
creates a mex file which is placed in the right folder. However if there are any
changes made to the JSBSim C++ code the JSBSimSimulinkCompile must be
ran to create a new .mex file.
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• addpath - This line makes sure that the correct files are in the path.

• clearSF - Resets all the parameters used in the JSBSim.This is an important
command which has to be executed every time before a simulation. The clearSF
command resets and sets initial condition used by the flight simulator JSBSim.

• FLIGHT MISSION - Creates vectors that define the flight mission used in
JSBSim.

• PRODUCER PARAMETER - Defines each variable needed for the pro-
ducers D.T.

• CONSUMER PARAMETER - Defines each variable needed for the con-
sumers D.T.

3. Startup keysight - Sets the parameters used for the keysight hardware when start-
ing the simulations.

The section Startup Keysight in the matlab script will be explained more comprehen-
sively since it is vital to the keysight connection.

Figure 3: Run script file in matlab

The section Startup Keysight refers to a simulink file TCP configuration, which is a
real-time simulink file. This real-time file has to be executed every time a new simulation
is done. The TCP configuration resets parameters from previous simulation and also sets
initial condition for the next simulation.
TCP configuration consists of six different parts, one for each of the different keysight
boxes. Each part has a TCP client block, ASCII encode block and a TCP send block.

1. TCP client block - This block is used to establish connection between the speed-
goat and a specific keysight. It takes in IP-address and port number for both the
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speedgoat and the keysight hardware. The block can then be enabled by sending a
constant 1 into it.

2. ASCII-encode block - The ASCII-encode block is used to encode the message
into ASCII code. This is done since the Keysight is able to be programmed by using
ASCII code.
The following line of ASCII-code is an example of how the input to one of these
ASCII-encode blocks can look:

SENS:SWE:POIN 20 \r\n; SENS:SWE:TINT 5.12E-6 \r\n; FUNC VOLT \r\n;

VOLT 28 \r\n; VOLT:PROT 35 \r\n; OUTP ON;

In short terms what this line of code does is that it sets the measurement setting for
the keysight. The measurement interval is set to 5.12µS and it takes the average of
20 points. VOLT 28 sets the initial voltage of the system and VOLT:PROT sets a
voltage limit for the Keysight. FUNC VOLT sets the keysight to a constant voltage
mode and OUTP ON enables this setting.
An exact explanation of the ASCII-code can be found in the Keysight manual which
is located in the project git repository .

3. TCP send block - This block is used for sending the information, which has
previously been encoded from the ASCII encode block.

Number 2 in the list above is where the important settings are set and will therefore be
further explained in order to simplify the understanding.

5 Running a simulation

This section will step by step go through how to run a simulation. This guide is based on
that previous steps of installation such as JSBSim and complementary simulink libaries
are installed.

5.1 Step 1 - Power on

Start by switching on the fuses in the fuse box. See figure 4. Note that the red marked
fuses are the ones which has been used through out this project. The green marked fuses
are connected to the four keysight boxes in the bottom of the rack. These four boxes have
not been connected when the work has been performed. However, in the future these
fuses will also be relevant.
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Figure 4: Fuse box for the Keysight hardware.

To be able to run the system in real-time the speedgoat must be switched on. See figure
5 where the blue button is the power button.

Figure 5: The speedgoat computer.

5.2 Step 2 - Run MATlAB/Simulink

Open MATLAB R2020b and make sure that you are in the right path for JSBSim.
Open and run the script Run script, this will set all necessary parameters used in the
simulink files. In order to set the initial parameters on the keysight components open the
TCP configuration, connect the real-time computer and run the model. In order to see if
the speedgoat is connected see figure 6.

Figure 6: Connect real-time computer.

When the TCP configuration file has been ran and successfully completed you should
now be able to run the main simulink file, jsb sim.. see figure 7.
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Figure 7: The main simulink model.

6 NOTES

Below are some notes that might be of interest for the user.

• To change the length of the flight mission, change the variable t in FLIGHT MISSION
and make sure it correlates with the time in jsb sim.

• When running JSBSim in real time each look up table used in the simulink file will
need its own time vector. Therefore right now there are six time vectors in the flight
mission. However, for future development this is worth mentioning since using the
same vector leads to problem executing the file.
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