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Facility for testing electric thrusters and propulsion systems
A.S.Bober, NAMaslennikov, VA Ivanov, FAKEL

Electric Thrusters (ET) are the most promising
thrusters for spacecraft attitude contral, arbit main-
tenance and station-keeping because of high spe-
cific parameters; these thrusters also provide a
basis for building plasma sources for various ap-
plications. Currently, ET of about 1 kW power
are being developed and successfully flying in
space, and future higher power modules are un-
der development.
Electric Propulsion Systems (EPS) are being up-
graded to achieve active life longer than 10 years.
Development of future EPS requires new power-
ful modemn test facility with newly developed com-
ponents and systems, ET controls and data acqui-
sition. To enable experimental development of
long life ET, absalutely new experimental facility
is required, providing clean vacuum (without il
vapor) at operational pressure 5-10° mm Hg,
pumping speed up to 1.5¢10° 1/s (xenon propel-
lant flow rate up to 50 mg/s), heat withdrawal up
to 12 kW, operational zone within a chamber 3 m
in diameter and 10 m in length, all parameters are
determined by ET operational processes.
To provide for experimental development and en-
gineering development of future high power ET,
new test facility is under construction at FAKEL
in block No 3. Five test cells will nn as a first
phase of the whole test group entering in service.
Test facility is based on cryogenic vacuum pump-
ing group, which includes the following systems:
- central forevacuum system with water ring and
cryogenic absarption pumps;
- central mitrogen supply system;
- central neon supply system with neon refrigera-
tor;
- cryogenic vacuum installations KVU-120/3,8-
06.
The facility principle lies on cryogenic pumping
with cryogenic condensation neon pump, capable
to provide vacuum as deep as 10 mm Hg by freez-
ing gases and propellant (xenon, argon) on work-
ing surface of pump. Operational temperature of
cryogenic condensation pump is 27-30°K.
KVU-120is a vacuum chamber with 120 m® vol-

ume with built-in cryogenic condensation pump

and heat absorbing shields. Operational zone of

KVU-120is as follows: diameter - 3.8 m, length

of cylindrical portion - 9.4 m, pumping speed

1.5¢10°1/s. Heat absorbing and protective shields
are used for maintaimng temperature mode in
operational zone and protection of cryogenic con-
chamber wall and from plasma plume of thruster.

Absorbed heat power - 12 kW.

The facilities comprise the following features:

- power system for thruster and auxiliary devices,
providing power up to 100 kW,

- gas supply system;

- control and data acquisition system;

- propellant flow rate measuring system;

- computerized system of data management and
processing;,

- thruster plume monitoring system:

All systems are application specific and shall be

fabricated by unique specifications.

Parameters of KVU-120 facility are summarized

in table.

Entering test group of block No 3 in service shall

provide for:

- development and ground experimental investi-
gation of powerful (up to 75 kW) future ET on
absolutely new level, imitating environment al-
most completely;

- testing of two or more low and medium power
thrusters in one chamber, thus studying inter-
ference and reducing development time and cost;

- testing of thruster plasma plume impingement
on spacecraft systems and many mare.
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Technical data eof facility KVU-120/3,8-06
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No |Techmcal parameter KVU-120/3,8-06
1 |Type of vacuum chamber honzontal
2 | Chamber volume, cub.m 120
3 |Length of cylindrical portion, m 94
4 |Inner diameter of chamber, m 38
5 |Operational temperature of nitrogen shields, K 110
6 |Limit pressure in chamber with installed non-operating artidle, mm Hg  [1%10
7 |Operational pressure in chamber with operating article, mm Hg 5*10 °
8 Tnnetopunpand:mbawnhmn-opamngmcleto 12
1*10° mm Hg, hours
9 | Annual operation time, hours 8000
10 |Maximal dimensions of tested article, ram 900 x 800 x 800
11 |Gas load by operating article, mg/s 50
12 | Thermal load by operating article, kW 12
13 |Data acquisition and processing automated
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