
69th International Astronautical Congress 2018

IAF SPACE TRANSPORTATION SOLUTIONS AND INNOVATIONS SYMPOSIUM (D2)
Space Transportation Solutions for Deep Space Missions (8-A5.4)

Author: Dr. Dong Zhang
National Key Laboratory of Aerospace Flight Dynamics,Northwestern Polytechnical University,Xi’an,,

China, zhangdong@nwpu.edu.cn

Mr. Pengfei Wang
School of Astronautics,Northwestern Polytechnical University, China, jackzhangd@163.com

Mr. Shihan Dong
School of Astronautics,Northwestern Polytechnical University, China, nwpudsh@mail.nwpu.edu.cn

Mr. Qiuyang Han
School of Astronautics,Northwestern Polytechnical University, China, 970213122@mail.nwpu.edu.cn

Ms. Nan Jiang
Astronautic Shchool, Northwestern Polytechnical University, China, 16011501@mail.nwpu.edu.cn

RESEARCH ON THE PRELIMINARY CONCEPTUAL DESIGN OF ORBIT TRANSFER VEHICLE
BASED ON NUCLEAR THERMAL POWER

Abstract

The nuclear propulsion system is an aerospace propulsion system using a nuclear heat reactor as a
source of energy for the propulsion system. The system has the advantages of large thrust, high specific
impulse, long working time, simple structure, reusable and less fuel consumption. It is an important
technology for the development of space technology. An orbit transfer vehicle can transport low orbit
load to high orbit or transport loads among different orbits. It can also help spacecraft which are damaged
or needed to reduce orbit slow down to lower orbit. So it can be called ”space mailman” or ”space ferry”.
In this paper, the preliminary conceptual of the reusable nuclear thermal power orbit transfer vehicle
configuration will be studied. To meet the requirements of a variety of tasks, life needs, and economic
requirements, Three kinds of orbit transfer vehicles are proposed in this paper. There are cargo spaceship,
Manned spaceship and Universal spaceship. Through the investigation of foreign spacecraft and satellites,
the basic overall parameters of the nuclear thermal power orbit transfer vehicle are determined in this
paper. Based on this these, a dynamic model of nuclear thermo dynamic obit transfer vehicle is established
using the theory of orbital dynamics and simulated the transfer process using the commercial software.
In the end, the feasibility and advantages of the proposed scheme are compared with the traditional type
of orbit transfer vehicle such as chemical power and electric push.
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