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Horizontal and vertical wind measurements from
GOCE angular accelerations

Al <
T. Visser, E.N. Doornbos, C.C. de Visser, P.N.A.M. Visser " GOCE
Faculty of Aerospace Engineering, Delft University of Technology; Kluyverweg 1, 2629 HS Delft, The Netherlands; t.visser-1@tudelft.nl

In the past the linear accelerations measured by GOCE have been used to derive the neutral density and cross-wind in the thermosphere [1]. On this poster
the result of a similar effort is presented, in which the angular accelerations were used for the same purpose. Although modeling the disturbance torque
requires a greater effort than modeling the force (compare the left and right wing), a similar level of detail can be obtained from both sources. Combining

the forces and torques will in the future allow for estimating more aerodynamic parameters.
All time series are taken on May 28, 2011; the results section uses data from the whole month of May, 2011.

Force Torque

The 'measured' torque is derived from the

. . . . measured angular rate and acceleration.
The 'measured’ force is derived from the

measured linear acceleration. _ _
Magnetic torque is caused by control from

. magnetic torquers, the ion thruster magnet,
— AI g O rlth m — and residual magnetic dipoles. The residual
dipole of the payload and scale factors for the
control dipoles were estimated, reducing the
residual torque in a least-squares sense.

An iterative algorithm was implemented to obtain the
wind and neutral density at the satellite's location
from the force and/or torque. The algorithm is
initialized by finding the residual force and torque as
indicated on the left and right respectively.

The thruster in controlled to counteract the
drag, primarily in the in-flight direction.

causes a small

is modeled for sunlight, torque when not in eclipse.

Earth infrared and Earth albedo.

Tr The aerodynamic velocity
is initialized as the sum of I

the orbital velocity and the |

corotation of the I

atmosphere. Both the

aerodynamic and residual I

torque are normalized to
1 unit vectors.

Gravity gradient torque effects the pitch
attitude when the pitch angle is large.

The thrust does not point through the center
The resultant force is assumed to be of mass, causing a misalignment torque.

aerodynamic.

The resultant, unmodeled torque is assumed

X to be aerodynamic.
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find reasonable consistency with y = 0.66x+45 (R?=0.38) vy = 0.85x+11 (R2=0.17) axis) we observe that the cross-
the force-derived cross-wind. I 400~ Y I wind closely follows the force-
Because the roll torque hardly I @ i I derived wind, whereas the
depends on wind, the g 2000 - S vertical wind is more driven
density cannot be I = ol I Jl | I by the pitch torque.
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I 6/ ] - : I future work we will attempt to correct these
e e inconsistencies by estimating more parameters,
2 4 : I / | such as the accommodation coefficient.
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