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ABSTRACT

The improvement of a flow coefficient for the recirculation chill-down flow in a main oxidizer
shut-off valve has been presented. The flow coefficient, which is mainly affected by the recirculation
outlet port size and the configuration inside the valve, has been predicted with measured flow
coefficient values. The comparison of experimentally measured flow coefficient with the predicted value
shows the effect of valve inside configuration on the flow coefficient. Consequently, the flow
coefficient is twice the previous value and about 75% of the pressure loss assigned to the main
oxidizer shut-off valve can be used for additional pressure losses for other components in the
recirculation chill-down system of a launch vehicle.
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Fig. 1 Chill-down system diagram for a launch vehicle
(solid line arrow: LOX flow, dashed line arrow:
gasified flow).
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Fig. 2 Configuration and sectional view for the

recirculation  chill-down flow line  of Main
Oxidizer shut-off Valve (d: recirculation outlet

diameter).
24 : :
alpha=1.0 :
20(| — — —alpha=15 |~ i
—-— alpha=2.0 g ; /; ;
16 O ExpOld [ it

é 1‘0 1‘5 2|0 25 éo
d (mm)

Fig. 3 Expected X, according to the diameter of the
recirculation outlet port and o (Exp. Old:
measured /A, of old version, Exp. New:
measured K, of new version).
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Fig. 4 Comparison of sectional configuration of the
bush (left: old version, right: new version, arrow:
recirculation chill-down flow).
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Fig. 6 Pressure, mass flux, and temperature measurements for recirculation chill-down flow line using LN2.
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