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Technology trend & its future for the space
application of hydrazine
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ABSTRACT

Anhydrous hydrazine and its methyl derivatives MMH and UDMH have been safety used as
monopropellant and bipropellant fuels in thousands of satellites and expendable launch vehicles. Since
KOMPSAT program, We have been developing skills on the hydrazine propulsion system for several
years. This paper presents an overview of the hydrazine for the space application - propellant overview,

material compatibility, handling cautions and the future of hydrazine systems.
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Fig. 1 KOMPSAT-2 Hydrazine Propulsion System

2. slo[=2fxlo|| THEt 20K

21 BURAZAY ol=2p
A4 2 2R FAAFA FHEHAE dtel=zgt
Zle] 744 Military Specification(MIL-PRF-26536E)
o oA H& 985 %] dol=AE T ok
#t}. Table 13 20) MIL-SPECO|A 278t &
olzeel et /BN EAAY B @&
2 ANSG. ol 2As @A GE2HAEH
Aol H&He #3349 BRd= €= 985%
’+9] Monopropellant3 2] 3to]=2}Z& A&
Fa o).

L

ol

HAg94 2

Table 1 Chemical and physical properties of
MIL-SPEC hydrazine(MIL-PRF-26536E)

Limits
Properties Standard Mono- High
Grade propellant Purity

Hydrazine | ¢ in | 985 min | 99.0 min
(% by wt)

Water
(% by wb) 1.5 max 1.0 max 1.0 max

Aniline
and other - 0.535 max |0.3624 max
(% by wt)
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Table 2 Physical Properties of Hydrazine [ref 2]

Properties Metric Units
Boiling Point 1135T
Freezing Point 15T
Liquid Density 1.008 g/cc at 20T
Critical density 0.231 g/cc

Critical pressure 1.47 % 10" N/m?
Critical temperature 380 C
Vapor pressure 4.83% 10° N/m* at 44T
Auto-ignition temp. 270 C
Viscosity 1.2 centipoises at 5T
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Fig. 2 Apparatus for compatibility testing of
hydrazine [ref 3]
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Table 3. Gas Evolution Rate of Metals in Hydrazine

Metal Temp., | Years | Micromols | Pressure
eta
K] in test [of gas/cm?| rise factor
Ti-6Al-4V | 295 109 11.10 0.14
Ti-6Al-4V | 313 121 15.51 017
SUS-304L | 295 10.9 24.64 0.31
SUS-304L | 313 109 45.78 0.58
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Fig. 3 Hydrazine Loading Cart {ref 4]

Table 4. Engineering Design Guidelines for Hydrazine

employ sump and dip leg

Storage Tank design

Joints & Connections |use welded connections

choose commonly = used

Components K
P relief and control valves

ensure that
water is available

Water Supply adequate

follow electrical and fire

Explosion-proofing codes

emergency shower, eye
Emergency equipments |-wash, breathing-air

station, sprinkler system

maintain an inert

Nitrogen padding atmosphere

keep combustible materials

Good housekeeping separate

consider metals, soft

Material compatibility goods, and lubricants

components can be

Maintenance X
removed & repaired
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- HAN(hydroxylammonium nitrate) based
- Nitrous oxide monopropellant
- Kerosene/hydrigen peroxide bipropellant

- Hydrogen peroxide monopropellant
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