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The principle goal of this paper is to introduce Launch Vehicle Conceptual Design
(LVCD) software based on multi-parameter optimization idea. The main objectives of this
software are reduction of the cost and time of conceptual design phase. This software is
user friendly such that an operator familiar with fundamentals of design and launch
vehicle mass — energy equations and with primary training operator is capable to work
with LVCD. The algorithm used in LVCD, is based on combinational optimization of
major design parameters. To this end, ten sub-algorithms will be presented in this design
approach. Mass distribution of different stages to launch maximum payload mass to the
orbit, pitch program trajectory to get to the maximum final velocity, and providing
minimum velocity loss due to gravity, and also minimum axial acceleration of various
stages of launch vehicle will be optimized as the results of the presented approach. The
optimization process is performed subject to the restrictions. Also, the performance index
is optimized in a mutual iteration mechanism (multi-parameter optimization). Evaluation
and verification of the presented method is performed using available data of two and
three-stage launch vehicles.

Keywords: Conceptual design software, Launch vehicles, Optimization, Pitch program, Mass regular
distribution
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+[ Launch Vehicle Dimension and Mass Specifications E|@|E|
-~

Description WValue Unit
Maxamurn Alitude of the Leunch Vehicle 486.3026 km
Seperation alitude of the 15t stage 7379588 km
Verlical light time 10.00000 sec,
Time of Maxmum Dynamic Pressuie 1399933 sec
ARilude of Maximum Dynamic Presswe 46.465001 km
Masximum velocity of the rackel 15262.76 m/sec
Velocity inciease of the 15t stage 2927.230 misec
Velocity inciease of the 2nd slage 1233547 m/zec
Mass of 15t stage 109000.0 kg
Mass of 2nd stage 2013500 kg
Mass of 15t stage block B8865.02 kg
Mass of 2nd stage block 1863500 kg
Fuel mass of the 1st missile block 8175002 kg
Fuel mass of the 2nd missie block 18524.20 kg
Gawranty mass of the 15t missie block 1045370 kg
Gawanty mass of the 2nd missie block 36.40734 kg e
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+I" Dimension and Mass Properties @@|®

Mass Specifications

L.V. Di ion and Mass Sp

Graphs

Nl 295 s ~F IS

[ Mass Properties

Deszcription Walue Unit ~
Mass of 1st stage 109000.0 kg —
Masz of 2nd stage 20135.00 kg
Mazz of 13t stage black 88965.02 kg
Maszs of 2nd stage black 18635.00 kg
Total propellant mass of the 1st missile block 8176002 kg
Total propellant rass of the 2nd mizzile black 18624.20 kg
Maszs of 1t stage stiucture 7115.002 kg
Mass of 2nd stage structure 1108000 kg
Fuel mazz of the 13t mizsile black 2175002 kg
Fuel mazz of the 2nd missile block 18524.20 kg
Mass of 1st stage propellant gauranty 1042304 kg
Masz of 2nd stage propellant gauranty 3568622 kg
Mazz of 13t stage fuel gauranty 1042294 kg
Maszz of 2nd stage fuel gauranty 35.54522 kg
taszz of 1st stage oxidizer gauranty 9.9999938E kg
Mazz of 2nd stage oxidizer gauranty 9.9999995E kg -
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