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Using linear programming method in control allocation for attitude control subsystem
of spacecraft with redundant thrusters is studied in this paper. The simplex algorithm is
utilized as a solver and the Direction Preserving and Bodson's Reduced size Direction
preserving approaches are used as optimal approaches to deal with non-admissible
solutions. Also, the correct performance of these approaches against the phenomenon of
extruder faults is evaluated. The results show that the Direction Preserving approach has
less computational time and less fuel consuming. However, the Bodson's Reduced size
Direction preserving approach has more computational time and more fuel consumption
but less tri-axis tracking error. It should be noted that the PD controller has been used as
a spacecraft control rule, and simulations have been made for the number and
configuration of the specific thrusters.
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14. Baikonur Cosmodrome
15. Vostochny Cosmodrome
16. Guiana Space Center

17. Autocad
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12. John F. Kennedy (Cape Canaveral) SpeceCEnter
13. John C. Stennis Space Center
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21. Launch Pads Facilities

22. Processing Complex

23. Spacecraft Transportation System
24. Launch Control Facilities

25. Industrial Centers

26. Commercial Centers

27. Visitor Complex

28. Research & Development Center
29. Press Site

30. Airport

31. Residential Area
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36. Sound/Fire Suppresion Water System
37. Flame Trench

38. Flame Deflector

39. Emergency Evacuation System

40. Blast-resistant Bunker

41. Cable/Slidewire System

42. Escape Basket System
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32. Launch Pads I, IT & I1I

33. Service Cabin

34. Pad Terminal Connection Rooms
35. Water Tank
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48. Preparation rooms
49. Railway Systems
50. Mobile Service Towers
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Emergency Evacuation System
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43. Compressed Gas Facilities

44. Oxygen/Hydrogen Burning Pond

45. Oxygen/Hydrogen Vent Lines

46. Kerosene Storage Stations

47. Fixed Service Tower/Umbilical Tower
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51. Booster Integration Buildin;

52. Spacecraft/Payload Processing Building

53. Fueling &Neutalization Station / Power Supply, Charging & Battery Station
54. Rocket Processing, Preparation & Storage Complex

55. Propellant Complex (Oxygen & Nitrogen Plant)

56. Transfer Galler

57. Vehicle Assemgly Building (VAB)
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71. Research and Development Area (R&D)
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Example: It was shown by Prusa [1] that...

In the case of two citations, the numbers should be
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works cited in text.
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Tables
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Figures

Figures should be of good quality and with adequate
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cm); avoid variations in lettering size. All lines and graph points
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format and black and with.

Mathematical Expressions

All mathematical expressions should be included in
the manuscript. Care should be taken to distinguish between
capital and lowercase letters, between zero (0) and the letter
(0), etc. Mathematical expressions should be centered and fit
into a single column when set in type. Equations that might
extend beyond the width of one column should be rephrased
to go on two or more lines within column width. Numbers
that identify mathematical expressions should be enclosed in
parentheses. Refer to equations in text as "Eq. (1)," or
"Equation (1)," etc., at the beginning of a sentence. Units:
Authors should use the SI system of units.

Submission
Hard copies of the papers with a disk containing full
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at the time when the article is accepted for publication.

- The submitted paper must not already be published in any
national or international journal.

- The authors of English papers must submit their
manuscript in Microsoft Word 2007 ®.

- The papers are accepted in two types of full papers
(maximum of 16 pages), and short papers (maximum of 8
pages) in the format of the journal .

- The secretariat of the journal is free to edit the papers.

Length

JSST manuscript length is based on the total number of
words in the manuscript, including the abstract, equations,
tables, and references. Extra allowance also must be made
for figures, particularly when they are numerous. Regardless
of its original length, your revised manuscript should be as
short as you can reasonably make it while preserving clarity
and essential content. Normal limits are as follows:

a) Full-Length Paper: approximately 6000-8000 words.
b) Technical or Engineering Note: approximately 2000 words.

Format and Style

a) General: The entire manuscript, including abstract,
nomenclature, footnotes, references, figure captions and
appendixes, must be 12-point type, DOUBLE SPACED,
with 25 mm margins all around. Make the headings short
but informative (specific), in boldface, centered, capitalized
and numbered with Arabic numerals. Make sure that each
sentence is clear and unambiguous, and that paragraphs
are of reasonable length.

b) Title, Author's Name, Affiliation: The title should
appear in uppercase letters and must be 16-point type in
uppercase. A good title usually is six to eight words and is
informative. The author's name should follow. Coauthors'
names should be on the same line if they all have the same
affiliation. If they have different affiliations, place each
name on a separate line. Each affiliation line should
contain the author's company or institution and city (City
and Postal Code). The corresponding author's email and
address should be provided.

c) Abstract: A Full-Length Paper must have an abstract of
200 (maximum) words. The abstract indicates the objec-
tives of the investigation, the major techniques
employed, and the outcome of the investigation at hand.

d) Keywords: The author should provide a set of keywords
(5 to 7) which can be use to facilitate a search.

¢) Nomenclature (optional): If symbols are used exten-
sively you may insert their definition after the keywords.
List the symbols in alphabetical order within each of the
following groups: English group first, then Greek,
subscripts, and superscripts. Numbers and other symbols
should be listed last. Acronyms should be defined in the
text, not in the nomenclature.

f) Introduction: The paper must include an introduction; a
brief assessment of prior work by others and an expla-
nation of how the paper contributes to the field.

g) Acknowledgments: All acknowledgments should ap-
pear in a separate paragraph at the end of the manuscript,
preceding the References.
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Research Paper

Presentation of a Conceptual Framework
for the Design of Chabahar Strategic
Launch Site for the Development of Iran
Space Industry

* .
M. Payan1 , H. Kazerooni’

1. Department of Science and Technology, University of National Defense and Strategic Research, and
Department of Civil Engineering, K. N. Toosi University of Technology, Tehran, Iran

2- Department of Science and Technology, University of National Defense and Strategic Research,
Tehran, Iran.

*payan@kntu.ac.ir

The need to stay in space and use its advantage in different perspectives has led our
country to take steps to use satellite technology. In this regard, constructing an advanced
satellite launch site with all the modern facilities is one of the key issues. Imam Khomeini
Space Center is the first permanent launch platform of the Islamic Republic of Iran. In
1389, it was announced that due to existing geographic constraints, research was
conducted to build the second space center in Chabahar. In this paper, using several
performed studies on the infrastructure of the advanced space centers around the world
as well as various simulation methods, a conceptual design for the Chabahar launch site
is presented. Full descriptions of the launch platforms, processing complex, assembling of
satellites, etc. are illustrated. The design and construction of the Chabahar launch site
will be a major step forward in the development of the space industry of Islamic Republic

of Iran.

Keywords: Chabahar launch site, Launch pad, Space industry, Satellite and launcher, Processing complex
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Research Paper

Control Allocation for Redundant
Thruster of a Spacecraft via Direction-
Preserving Approach in Simplex
Algorithm

M. Ghobadil*, M. Shafaee Roshan” and M. Jafari Nodoshan®

1, 2. Department of New Science and Technology, University of Tehran, Tehran, Iran
3. Department of Aerospace Engineering, K.N.Toosi University of Technology, Tehran, Iran
“ mahdi_ghobadi@ut.ac.ir

Using linear programming method in control allocation for attitude control subsystem
of spacecraft with redundant thrusters is studied in this paper. The simplex algorithm is
utilized as a solver and the Direction Preserving and Bodson’s Reduced size Direction
preserving approaches are used as optimal approaches to deal with non-admissible
solutions. Also, the correct performance of these approaches against the phenomenon of
extruder faults is evaluated. The results show that the Direction Preserving approach has
less computational time and less fuel consuming. However, the Bodson’s Reduced size
Direction preserving approach has more computational time and more fuel consumption
but less tri-axis tracking error. It should be noted that the PD controller has been used as
a spacecraft control rule, and simulations have been made for the number and
configuration of the specific thrusters.

Keywords: Thruster, Redundancy, Control allocation, Linear programming, Simplex Algorithm,
Direction-Preserving Approach, Bodson's Approach
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Received: 2019.04.12, Accepted: 2019.10.23 / Publish Online: 2020.03.20 / Online ISSN: 2324-4516 / Print ISSN: 2008-4560



Vol. 13/ Issue 1/ Spring 2020 (No.42)

pp. 60-70

10.30699/JSST.2020.1177

Research Paper

The Comparison of the Binding
Parameters of Silver Nanoparticles to

Conditions

A. Hekmat', B. Hajati’ and Z. Hajebrahimi’
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DNA in Gravity and Microgravity

1, 2. Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran

3. Aerospace Research Institute, Ministry of Science Research and Technology, Tehran, Iran

" hekmat@ut.ac.ir

Sounding rockets provide a useful platform for the aerospace research activities in
which carry out a research payload to the space and recover it in the ground. In the flight
path, it does scientific experiments and acquire the result for more analysis in the ground.
All of the well-known aerospace centers around the world use frequently the various
forms of sounding rocket to test and evaluate their sensitive space components. Actually,
space qualification process of a space module is completed sometimes through a real
space flight using the sounding rocket. In this paper the performance of a MEMS based
inertial measurement unit (IMU) is investigated. The obtained result shows that using
appropriate filtering, MEMS based IMU can measure appropriately the dynamic

behavior of the sounding rocket. These data may be used for further identification and
validation tests.

Keywords: Silver nanoparticles, DNA, Microgravity, Spectroscopy, Zeta potential, Dynamic light
scattering (DLS)
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Research Paper

Performance Analysis of FMC Actuators
to Microsatellite Temperature
Management Based on 3-Axis and
Pyramidal Configuration

M. Nosratollahi'” and A. Soleimani’

1. Department of Aerospace University Complex, Malek Ashtar University of Technology, Tehran, Iran

“ m_nosratollahi@sbu.ac.ir

In this paper, damping mode of a satellite attitude control is designed and
implemented using magnetic actuators in software /hardware-in-the-loop test bed. To this
end, the equivalent of Earth’s magnetic field is designed using Helmholtz coil, frictionless
is made by air-bearing, and algorithms are developed on designed control board. By
measuring the Earth’s magnetic field, actuator commands are generated by the damping
algorithm then braking torque is produced. Some applied restrictions and special
requirements such as non-simultaneous operation between magnetic sensor and magnetic
actuators, air-bearing friction, initial angular velocity are considered. By identifying the
air-bearing frictional model, the results are compared in software/hardware-in-the-loop.
The compared results show that the ability of the designed system to perform damping
mode.

Keywords: FMC Actuator, Numerical simulation, Pyramidal and 3-Axis configuration, Temperature
management, Fluid angular velocity, SIMPLE Method
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2. PhD Student
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Research Paper

Dynamic & Non-linear Modeling of an
Expansion Cycle Rocket Engine

M. A. Eskandari', H. Karimi**, D. Ramesh® and M.R. Alikhani*

1, 2, 3, 4. Department of Aerospace Engineering, Khajeh Nasir Toosi University of Technology, Tehran, Iran

* karimi@kntu.ac.ir

Expansion cycle rocket engines have unintelligible and sensitive dynamic behavior.
Contrary to other types of rocket engine which have a gas generator, Expansion cycle
rocket engines utilize mass flow of fuel propellant to provide power for the rotating turbo
pump. Which contributes to a complicated and difficult ignition process in these engines.
Priority and delay process in the opening of control valves is important to prevent the
aforementioned phenomena. As opening and closing of control valves cause dynamic
processes in a rocket engine, whose effects are expensive and difficult to predict by
experimental tests. Therefore, dynamic modeling plays a key role in the development of
expansion cycle rocket engines and may decree future expenses. In this article, the RL-10
rocket engine with sufficient data for validation has been chosen. The main goal of this
article is the dynamic modeling of the expansion cycle rocket engine using mathematical
non-linear models. Modeling results yield that the presented non-linear model is valid.

Keywords: RL-10, dynamic analysis, Liquid Rocket Engine
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Research Paper

The Current Framework of Space Law
Approach to Commercial Space
Activities: Prescriptive or Restrictive

S.H. Mahmoudil, R. Rohami’ and H. Heidari’*

1. Shahid Beheshti University, Ministry of Science, Research and Technology, Tehran, IRAN
2, 3. Farabi Campus - University of Tehran, Tehran, IRAN

* h.heidaree@gmail.com

Now, the required samples to achieve the specific precision of sensitivity analysis in
design are performed based on trial and error methods. The purpose of this paper is to
develop an approach for determining the number of the required sample to achieve the
specific precision of sensitivity analysis. Thus, in this paper, a new sensitivity analysis
method is proposed based on the Progressive Latin hypercube Sampling (PLHS) and the
convergence of the analysis results. For this purpose, a PLHS method has been
developed. This cystic approach has led to a sensitivity analysis of accuracy, efficiency,
and speed in a variety of models with a large number of large parameters and large
changes. Sensitivity analysis has been performed on the design of a hydrazine
monopropellant thruster catalyst bed model as a case study. The results of this study
indicate that in the sensitivity analysis based on the PLHS, the minimum population
required for sensitivity analysis with specified accuracy can be determined. This leads to
lower processing costs in the sensitivity analysis process, especially in complex models.

Keywords: Commercialization, Space actors, legal uncertainty, relative normality, Non-
Appropriation , common heritage of mankind , Equitable sharing , mining of cultural
resources, Soft law, National regulation
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System Design and Analysis of Launch
Abort System of Manned Spacecraft in
Sub-Orbital Mission

M. Mohammadiamin'#*, N. Karimi’ and M. Ali Farsi’

1,2, 3. Aerospace Research Institute, Ministry of Science, Research and Technology, Tehran, IRAN

*
mmohammadi@ari.ac.ir

In this paper, the hybrid control of the formation flying of spacecraft has been
investigated. The trajectory deflection of space asteroids, which are potentially life-
threatening on Earth, are being actively pursued in recent scientific researches. To
accomplish this mission, several methods have been proposed to date, in which case the
use of gravity tractor is an indicator and hence the method is used in this paper. The
Jormation flight of spacecraft technology is a function of the relative dynamic equations,
which are also used for its active control. In this way, the PID controller, which is widely
used in various industries and inherently has robust properties, has been used as a base
controller, and the fuzzy control has been used to improve its adjustment. The simulation
results show that the performance of the combined controller is effective.

Keywords: Launch abort system, Escape tower, Manned spacecraft, Sub-orbital mission
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Prediction of Droplet Size and Velocity
Distribution Based on Maximum Entropy
Formulation by Nonlinear Instability
Analysis of Liquid Sheet Spray and
Turbulent of Nozzle Flow

F. Ommi'* , D. Poorrajab Sufinai’, D. Domirir Ganji3 and S. H. Moosavi*

1. Department of Mechanical Engineering, Tarbiyat Modares University, Tehran, Iran
2. Department of Technical, Pardis University of Tehran, Tehran, Iran
3. Department of Mechanical Engineering, University of Anushirvan Babol, Babol, Iran

4. Aerospace Research Institute, Ministry of Science, Research and Technology, Tehran, Iran

* . .
Fommi@modares.ac.ir

In this research, it is attempted to determine the diameter and velocity distribution
according to the flow characteristics of the upstream and without needing experimental
measurements. Firstly, Fluent software has been used to simulate the turbulent flow of
inside nozzle by k-? model to obtain the nozzle turbulence energy at the nozzle outlet.
Then, nonlinear growth rate analysis of instability is used to determine spray breakup
length and the frequency of maximum instability ,and the mean diameter of primary
breakup. Four equation maximum entropy model has been developed according to the
inlet of upstream flow. Subsequently, the terms of momentum source as well as the energy
of the maximum entropy model have been determined using the results of simulated nozzle
turbulence flow and instability analysis. In the following, first, the results of the maximum
entropy model have been evaluated with the experimental input and then determined with
upstream input. The obtained results which have been compared with experimental tests
show well agreement.

Keyword: k-¢ Simulation, Diameter distribution, Non-Linear instability analysis, Maximum entropy
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