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H-1lA Launch Vehicle

Space launch vehicles are designed to deliver supplies, satellites
and even crewmembers into space. Accordingly, space launch
vehicles are an essential and critical element of space missions.

In order to acquire technologies for large satellite launchers, JAXA
finally decided to import the rocket technology from the US. Owing
to the technology transfer, JAXA began to operate the first and
second N-I series vehicles in 1975 and 1991, respectively. Following
these N series, the H-I launch vehicle was developed and its madian
flight was conducted in 1986. Based on accumulated rocket
technology, the original purely Japanese-made H-Il launch vehicle
was successfully developed and launched in 1994.

The H-lIIA program has started to meet diversifying launch
demands in the beginning of the 21st century. Using expertise and
know-how acquired through the development and operations of
the H-I launch vehicle, the H-IIA launch vehicle was developed with
the objectives of reducing launch costs and enhancing launch
capability, versatility and reliability. The H-IIA family consists of
standard and augmented vehicles. The standard one has the same
launch capability as H-Il, but its launch costs can be cut to about
half of the H-II levels.

The H-IA rocket made its maiden flight in August 2001 and had
five successful launches in a row. The vehicle had been grounded
since the failure of the sixth mission, H-IIA No.7 rocket was
successfully launched in February 2005 after the modification of
SRB-A is completed. It launched No.8 in January, 2006 and No.9
was launched in February.
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Second Stage LHz Tank
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Second Stage Lox Tank
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Avionics System
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Gas Jet System
2R I>VIY LE-BB
Second Stage Engine
LE-5B
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First Stage Lox Tank
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First Stage LHz2 Tank
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First Stage Engine LE-7A
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The H-lIA launch vehicle No. 1 rocket was suc-
cessfully launched in 2001. The rocket is a
two-stage launch vehicle powered mainly by
the first and second stages. The engines serve
as high performance propulsion system utilizing
liquid hydrogen and liquid oxygen propellants.
Standing 53 meters tall, the standard H-IIA,
dubbed H2A202, has a 4-meters diameter pay-
load fairing and two strap-on solid rocket boos-
ters (SRB-As). The boosters are used to provide
extra thrust as the rocket accelerates through
the atmosphere.

H2A202 can put about 4 tons into geostation-
ary transfer orbit (GTO) at an altitude of some
36,000 kilometers. With two or four additional
smaller solid strap on boosters (SSB), the lift ca-
pability can be enhanced. JAXA has been de-
veloping H2A204, the H-IIA augmented version
that can put about 6 tons into GTO with four
SRB-As. Furthermore, a study is now underway
to develop H-IIB, its larger version with the first
stage of 5 meters in diameter and two engines.

Configuration of H-IlA Launch Vehicle (H2A202)
<Second Stage>

The H-lIA second stage was modified in sev-
eral ways from its H-Il precursor, LE-5A engine.

It is powered by a simplified LE-5B LOX/LH2
engine, which provides some 137 kN (14 tons)
of thrust. LE-5B gimbals are used to control the
nozzle around pitch and yaw axes while the
second stage reaction control system (RCS) uses
hydrazine jets used for attitude control. Since
LE-5B is a restartable engine, multiple satellites
can be put into different orbits.

<First Stage>

The standard H-IIA first stage consists of a
core liquid-fuel engine and a pair of SRB-As. The
core liquid-fuel engine LE-7A is modified from
LE-7 engine used for the H-Il first stage. It burns
LOX-LH2 propellant and provides some 1,100
kN (112 tons) of thrust in vacuum, - nearly same
thrust as LE-7A, but with a vastly simplified
manufacturing process than the problem
plagued LE-7. The H-IIA launch vehicle has two
strap-on SRB-A solid boosters that burn HTPB
solid propellant. JAXA investigated the causes of
the failure of the H-IA No.6 thoroughly and
concluded that a first priority should be placed
on the improvement in launch reliability rather
than increased payload capacity. As a result,
SRB-A of the H-IA No.7 rocket was modified
and fabricated to incorporate the results of vari-
ous firing tests. JAXA continues to improve the
performance and functionality of the SRB-A that
will provide increased launch reliability and ca-
pability.

<Inertial Guidance System>

The H-IIA launch vehicle uses the same strap-
down inertial guidance system as the H-II
launch vehicle, consisting of inertial sensor units
(ring laser gyro), and guidance control comput-
er. The inertial guidance system computes
flight direction and velocity of the rocket and
corrects deviations, if any, automatically, there-
by controlling the entire vehicle to the designa-
ted orbit during flight.
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Figures following H2A indicate the number of the first plus second stages, number of LRB, number of SRB-A, and number of SSB.

% ATBEIFZSE . (Not including payload mass)
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Launch Capabillity of the H-IIA Launch Vehicle

#E2$T E(F8EF)  Launch Capability [ke]
TRAER HEAE L
Standard Heavy Lift w =
H2A202 | H2A2022 | HeA2024 [Heacoa[iE: HeB [ R
4S(@4m7 77U Y Fairing) 5SHHTVEZ17UYY)
BRLE NSURT7— SRB-AUWRRDESDYEE, 5
HEGT0) % §]FTEHEDEL. BIciEm
ha=36,226km Z[ LS Bl ESRB-A%Z
h _ '250k 4,200 4,600 5,700 - FRRTE.
. p= m Planned values of the modified SRB-A.
i = 285deg JAXA plans to develop an improved
® = 179deg SRB-A that provides increased launch
reliability and capability.
Ab5EIRBENE 3,600
(SS0) &/Summer launch window _ _ _ _
h=800km A
i = 986deg |EYQiher seasons SRB-ABEEC 153 I HI DA
faRo
1&@\.3 Analysis results of previous SRB-A
(LEJB) 16,500
h= 300km 10,000 - - - o
rbit for
i = 30.4deg

¥ N O— K75 TYHEE%100kgERE

Setting a mass of payload adaptor at about 100 kg

H-IAOY v FOEEET Major Specificantions the H-lIA Launch Vehicle

FE1ER B0y N J—25— B0 v b FE2E BHEIIT7UVI(4SH)
First Stage SRB-A SSB Second Stage Payload Fairing (4S)
2R [m]
Length 37.2 15.1 14.9 9.2 12
12 [m]
T o e 4 25 1 4 4.07
BE [ton] 114 154 31 20 1.4
Mass (2 units) (2 units)
HEEFES [ton] 101.1 132 26.2 16.9 —
Propellant Mass (2 units)
RAHES BAHES
#73 [kN] 1,098 4490 2w 1,490 3 et 137 -
Thrust (2 units) (2 units)
JRBEBSRS [s]
Burning Time 390 120 60 530 —
HEESETEAR RIABERR TRIAKER RUJIIIVR RUTJYIIUR RIABETRRIFKE -
JVRYy NEFHEESE JVIRY Y NEFHEES
Propellant Lox/LHz2 Polybutadiene Polybutadiene Lox/LHz
Composite Solid Composite Solid
Propellant Propellant
teiEFy [s] _
Specific Impulse 442 281 282 448
ZHHIES AV AV - A1,
Ty y HRI 1w NRE -
Attitude Control Gimballed Engine Gimballed Nozzle Gimballed Engine
Method System System System
Auxiliary Engine Gas jet System
FEEHETRE FE R FEE S
T X RUZEEHE - - V=5 NSRRI E
TFUX—5—X(EH _
TENRERE
Avionic Control Systems, Guidance Navigation,
Telemetry and Control Systems,
Transmitter Radar transponder,
Telemetry
Transmitter,
Command Destruct
Receiver
*SRB-AHREDBADEEE. 5. T LIFRENZEEEL. BICEREED LS B/ iSSRB-AZHETE.
*Planned values of the modified SRB-A. JAXA plans to develop an improved SRB-A that provides increased launch reliability and capability.
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