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Delta II Rocks! Delta II Rolls!!  Delta IV Is Coming!
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Aqua mission photos

 

In preparation for the April launch of NASA’s Aqua satellite aboard the Boeing Delta II rocket, 
technicians installed a total of nine solid rocket motors in addition to the Rocketdyne RS-27A 
main engine. The RS-27A provides approximately 200,000 lbs of thrust while the solids bring 
an additional 100,000 lbs of thrust each.

 

 

The Boeing Delta II stands on Launch Pad 2W awaiting the installation of the Aqua 
spacecraft and fairing.  

 

 

Delta II second stage is hoisted to the top of the mobile service tower at Space Launch 
Complex 2, to be installed to the rocket’s first stage.

   

 

TRW technicians prepare the Aqua satellite to be shipped to Vandenberg Air Force Base, 
Calif.
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Delta/NASA photos

 

Jason-1/TIMED 
Soaring into the sky on an early winter morning, a Delta II rocket greets the moon as it 
launches for NASA two separate scientific missions, Jason-1 and TIMED.

 

 

EUVE 
On June 7, 1992, Boeing sent NASA’s Extreme Ultraviolet Explorer (EUVE) satellite into orbit 
to help scientists identify and study objects such as white dwarf stars and binary star 
systems, which emit very-short-wavelength light.

 

 

2001 Mars Odyssey 
A Boeing Delta II 7925 rocket roared into the sky on the morning of April 7, 2001, from Cape 
Canaveral Air Force Station, Fla. The rocket launched the NASA spacecraft to the red planet 
to further study the surface of Mars.

   

 

Explorer XVIII 
On November 26, 1963, the first Delta C rocket launches from Cape Canaveral Air Force 
Station, Fla., furthering the efforts of space exploration by successfully deploying NASA's 
IMP-A spacecraft.
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Aqua  next  

 
Boeing takes great pride in launching the Aqua spacecraft aboard a Boeing Delta II
7920-10L launch vehicle. Aqua will be launched from Vandenberg Air Force Base 
(VAFB), California, on an Earth orbiting mission to perform a multi-disciplinary 
study of the Earth's interrelated components (atmosphere, oceans, and land 
surface) and their relationship to Earth system changes. The global change 
research emphasized with the Aqua instrument data sets includes: atmospheric 
temperature and humidity profiles, clouds, precipitation and radiative balance; 
terrestrial snow and sea ice; sea surface temperature and ocean productivity; soil 
moisture; and the improvement of numerical weather prediction. 
The Goddard Space Flight Center manages the Aqua Earth Observing System 
mission for NASA’s Earth Science Enterprise. TRW in Redondo Beach, California, is 
NASA’s industrial partner in the mission. 
Boeing provides the Delta II launch under the Medium Expendable Launch Vehicle 
Services contract with NASA Kennedy Space Center Expendable Launch Vehicle 
Services Project. We are pleased that NASA once again selected the Delta II for 
this space science mission after many successful commercial, foreign, and 
government launches to Earth orbit and destinations throughout the solar system. 
My congratulations to the entire Delta team for your continued efforts in achieving 
this milestone, and we look forward to continued investigation of Earth by 
spacecraft launched by Delta.  

  

Joy Bryant 
Director, NASA Programs 
Expendable Launch Systems 
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Aqua Science Objectives previous | next  

 
To answer the questions: 

• What causes the slight, subtle changes that influence our environment — a few 
more clouds? An extra week of winter? An ocean current that veers? 
 
• What natural and human-made forces are at work? 
 
• What are the long-term effects of change as measured in seasons, years, 
decades, centuries? 
 
• Are small changes interacting to hasten long-term, sweeping alterations? 
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Aqua Will Provide Knowledge previous | next  

 
Flying in an orbit that covers the globe every 16 days, Aqua will provide a six-year 
chronology of the planet and its processes. Comprehensive measurements taken 
by its onboard instruments will allow scientists to assess long-term change, 
identify its human and natural causes, and advance the development of models for
long-term forecasting. 

Delta Home   |    Delta II   |    Top of Page   |    Media Kits   |    Launch Record 

  Search

Contact Us | Text Index | Site Term
Privacy | Copyright © Boeing. All rig

reserved.  

Page 1 of 1Aqua Will Provide Knowledge

5/10/2005http://www.boeing.com/defense-space/space/delta/delta2/aqua/book03.html



Aqua’s Science Instruments previous | next  
 
• Atmospheric Infrared Sounder (AIRS) — a high resolution instrument that 
measures upwelling infrared (IR) radiances 
• Advanced Microwave Sounding Unit (AMSU) — a passive scanning 
microwave radiometer 
• Advanced Microwave Scanning Radiometer-EOS (AMSR-E) — a passive 
forward-looking scanning microwave radiometer provided by Japan 
• Clouds and the Earth’s Radiant Energy System (CERES) — a broadband 
scanning radiometer 
• Humidity Sounder for Brazil (HSB) — a passive scanning microwave 
radiometer 
• Moderate Resolution Imaging Spectroradiometer (MODIS) — a passive 
imaging spectroradiometer
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A qua Or bits the E ar th



Stretched 
Composite 
Payload
Fairing Stretched

Composite 
Payload
Fairing

Nitrogen
sphere

Second-stage
miniskirt and
support truss

Helium
spheres

Solid
Rocket
Motors

Oxidizer tank

Interstage

Second
stage

Fuel tank

First stage

Payload attach
fitting

Guidance
section

Aqua

Centerbody section

Wiring tunnel

2P101001

PUTTING THE WORLD INTO SPACE

LAUNCH VEHICLE

Aqua 



M ission R equir ements

7

• DT O S pacecraft Weight (kg/lb)

• Orbit R equirements* 

	 • S emi-Major Axis  (km/nmi)

	 • E ccentricity

	 	 – Apogee Altitude (km/nmi) 

	 	 – P erigee Altitude (km/nmi) 

	 • Inclination (deg) 

	 • Argument of P erigee (deg) 

	 • Mean Local T ime (MLT , hr:min:sec) 

 *(defined at second ascending node after liftoff)

3015/6646.94

 

7061.7/3813.0

0.00111

691.4/373.3

675.8/364.9

98.167

90

13:34:00–13:44:00



Flight Mode Description: Boost-to-Orbit previous | next

7920-10L launch from Vandenberg Air Force Base (VAFB) SLC-2W 
Launch window: 

02:54:58–03:04:58 PDT (09:54:58–10:04:58 UTC) 
Launch window same for each day 

Flight azimuth of 196° 
6/3 solid motor firing sequence 
Separation of ground-ignited GEMs at 86 and 87 sec to ensure clearance of 
coastal oil platforms 
Dogleg maneuver (90 to 131 sec) performed to attain required orbital inclinati
Second-stage first burn places vehicle in a 100 x 382 nmi orbit with an 
inclination of 98.14° 
Mobile telemetry required for coverage of last portion of second-stage burn
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Sequence of E vents–B oost to-Or bit

9

Liftoff
Mach 1
Maximum Dynamic P ressure
6 S olid Motors  B urnout
3 S olid Motors  Ignition
3 S olid Motors  S eparation
3 S olid Motors  S eparation
B egin Dogleg Maneuver
3 S olid Motors  B urnout
E nd Dogleg Maneuver
3 S olid Motors  S eparation
Main-E ngine C utoff (ME C O)
S tage I-II S eparation
S tage II Ignition
J ettison F airing
T urn Off C R Ds
F irst C utoff–S tage II (S E C O 1)

00:00:00.0
00:00:33.1
00:00:47.9
00:01:04.0
00:01:05.5
00:01:26.0
00:01:27.0
00:01:30.0
00:02:09.7
00:02:11.0
00:02:11.5
00:04:23.5
00:04:31.5
00:04:37.0
00:04:43.0
00:07:08.6
00:11:10.9

E vent T ime (hr/min/sec)



Flight Mode Description — 
Coast and Restart  previous | next  

 
• Following SECO 1, vehicle reoriented to desired coast attitude 
• At end of reorientation maneuver, thermal conditioning roll at 1 
deg/sec initiated with roll terminated approximately 600 sec prior to 
second-stage restart 
• Following termination of roll maneuver, vehicle reoriented to second-
stage restart burn attitude 
• Second-stage restart occurs at approximately 3221 sec over 
Hartebeesthoek and Malindi tracking stations 
• Restart burn duration of 18.8 sec 
• At end of second-stage restart, vehicle is in an orbit of 364.7 x 371.2 
nmi with an inclination of 98.17 deg 
• Provides required orbit at second ascending node after liftoff (9474.3 
sec) 
• Following second-stage restart, vehicle is reoriented to desired attitude
for spacecraft separation 
• Spacecraft separation will occur at 3570 sec over Malindi tracking 
station 
• Payload attach fitting clamp band released at 3540 sec and secondary 
latches are released at 3570 sec, separating the spacecraft 
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