j S S T Vol. 2, No. 3, Spring 2009

Jourmal of Space Soance & Tachnalogy

Dual Base Swirl Injector Design for
Increasing Specific Impluse in a Liquid-Fuel
Rocket Engine

F.Ommi"", A. Kargar2 and S. M. Hosseinalipour3
1, 2. Engine and Propulsion Lab., Engineering and Technical Faculty, Tarbiat Modarres University

3.Iran Uni. Of Science and Tech., CAE Lab.

*P.0O. Box 14115-143-Tehran-Iran
fommi@modares.ac.ir

Optimized injectors spray and consequently their proper fluid distribution is one of
the most important factors determining the thrust force and combustion stability.
Reaching a stable combustion with a high specific impulse needs a proper fuel
distribution and atomization. Asymmetric distribution of fuel spray droplets lead to
asymmetric spray cone and incomplete combustion that cause the chamber broken.
Regarding to the numerous advantages of swirl double-based injectors, 25 number of this
injector type are manufactured to be mounted on a circular injector plate. To ensure that
they have enough accuracy, macroscopic spray characteristic of all injectors are
measured and examined in cold test lab and PDA lab.Having checked the quality of each
injector, two types of injector plates are designed and manufactured precisely. Having
manufactured a circular and a hexagonally arranged injector plate, their spray
characteristics are examined.Results show that the circular injector plate has satisfactory
spray characteristics like droplet distribution and desirable spray cone and could be
ready for warm test.
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1. Double-base Swirl Injectors
2. Swirl Effect
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3. Symmetric Arrangement
4. Hexagonal Arrangement
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5. Spray Cold Test Laboratory
6. Macroscopic Parameters
7. Liquid Break-up Region
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