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6.0 DYNAMICS
’ 6.1 BENDING MODES

6.1.1 CS!M/DM Bending Modes. TBS

‘ 6.1.2 Apollo/Soyuz Bending Modes. TBS

6.2 DOCKING

6.2.1 CSM/DM Docking Loads. TBS

6.2.2 Apollo/Soyuz Docking Loads. TBS

MSC-07765 (Vol. I)




6.3 PROPELLANT SLOSH t

The Slosh Model Data include Slosh Mass, Frequency, and Point of
Attachment. The models used to develop this data consider tank character-
istics, propellant mass, and engine thrusting. The zero-g can, standpipe,
and baffle screens are not considered in the calculation. Thus the data
represent worst-case conditions.

6.3.1 Slosh Frequency. The slosh frequencies for propellant heights above
the screen are tabulated below for various vehicle configurations. Nominal
engine thrust of SPS = 20,500 1b, 4-jet SM = 400 1b, 2-jet Soyuz = 44.1 1b
is considered. Below 11 inches, the propellant mass is completely under
the screens and slosh is assumed to be zero.

Fuel and oxidizer slosh frequency as a function of vehicle weight,
propellant height, and thrust (CSM/DM/Soyuz):

Vehicle Height of M iE £ £
Weight Propellant Mg 0 (Sps (4-jet SM (2-jet
(1b) (in.) (Slugs) (Slugs) Thrusting) Thrusting) Soyuz)
<43,832.3 <11.0 <15.03 <23,.88 0 0 0
43,832.3 11.0 15.03 23.88 0.471 Hz 0.065 Hz 0.022 Hz
44,328.9 15.29 21.11 33.82 0.517 Hz 0.072 Hz 0.024 Hz
45,009.9 20.90 30.88 46,58 0.545 Hz 0.075 Hz 0.025 Hz

Fuel and oxidizer slosh frequency as a function of vehicle weight,
propellant height, and thrust (CSM/DM):

Vehicle Height of 2 M £ f
Weight Propellant IF 0 (SPs (4-jet SM
(1b) (in.) (Slugs) (Slugs) Thrusting) Thrusting)

<28,857.3 <11.0 <15.03 <23.88 0 0
28,857.3 11.0 15,03 23,88 0.578 Hz 0.080 Hz
29,353.9 15.29 2% .11 33+82 0.629 Hz 0.088 Hz
30,034.9 20.90 30.88 46.58 0.662 Hz 0.092 Hz
31,910.6 32.00 50.40 83.47 0,667 Hz 0.093 Hz

+NASA Data Source

6-2
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Fuel and oxidizer slosh frequency as a function of vehicle weight,

Vehicle Height of
Weight Propellant MF
(1b) (in.) (Slugs)
<25,017.3 <11.0 <15.03
25,017,.3 11.0 15,03
‘ 25,513.9 15.29 21,11
26,194,9 20.90 30.88
28,070.6 32.00 50.40

propellant height, and thrust (CSM only):

M f £
() (SPsS (4-jet SM
(Slugs) Thrusting) Thrusting)

<23.88 0 0
23.88 0.619 Hz 0.086 Hz
33.82 0.676 Hz 0.094 Hz
46,58 0.709 Hz 0.099 Hz
83.47 0.711 Hz 0.099 Hz

6.3.2 Slosh Mass. The slosh mass is given below as a function of propel-
lant remaining in the tanks. Below 11 inches, the slosh mass is under the
screens and is assumed to be zero. These points correlate with the slosh
frequency tables above.

H <11 in. H =11 in. H =15.29 in. H =20.90 in. H =32,00 in.
Propellant P P P P P
Remaining (Slugs) (Slugs) (Slugs) (Slugs)
Fuel 0 10.48 12,85 14,68 17.93
Oxidizer 0 16.74 20.29 23.56 29.70

6.3.3 Slosh Mass Attach Point., The attachment point of the slosh mass is
given below as a function of propellant remaining in the tanks. These data
points correlate with the slosh frequency tables above.

Propellant H <11 in., H =11 in. H =15.29 in. H =20.90 in. H _=32,00 in.
Remaining P P p P

Fuel (XA6) - 840.7 840.8 841.2 855.6
Oxidizer - 840.7 840.8 841,2 855.6
(XAe)

The other two coordinates are as follows:

L5 L

Fuel -48.3 -6.6
Oxidizer 48.3 6.6

MSC-07765 (Vol. I)
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