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The Groove and Governing Equations ZAHM
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Bernoulli equation Conservation of mass

> dp+ pvdv + dwr =0 » dA/A+dv/v =0
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Scaling and Characteristic Numbers
» length with dj,/4 , area with Ag = ab and velocity with
Ve = \/4o/pdy

> A=b/a; dy= 52 ; Oh = /22 and T = Q!

Non Dimensional Equations

> 2% + g—:%% +7%% = 0 (Bernoulli with frict. fact. Kpr)

> kux + (Rll - 2h> (1+ k3)3/2 = 0 (Curvature with k, = 9& )

Boundary Conditions

> k(x:O):k(x:/):%;2h(x:0):2h0
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Seeking for Solution of
> k(x) = f(A,Oh, T, Q)
> Quir = g(A,Oh, )

Motivation

» Capillary vanes and grooves in surface tension tanks

» Withdrawal of propellants directly through the capillary
channels

» Gas ingestion should be avoided
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Streamline Model ZAHM
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Experiment Overview

Experiment Overview

» CCD-camera and optics » lllumination and pump
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Experimental Setup Drop Tower

Setup Groove ZAHM

First Experiment Groove (convection dominated)
» A=25 > 1=6.79-10*
» Oh =1.89-1073 > Re, = %% =1.06-10°
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Y

Flowrate

> Steady: Q < Qi » Unsteady: Q > Qurit
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» Meniscus does not reach steady state
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» Both show convection dominated
behavior
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Critical Flowrate Qi

» Experiment: 0.74 < Qyir < 0.77
» Model: Qi+ = 0.99

Deviation of 25 %

» The pressure loss due to the profile change is not yet integrated

» Deviation of boundary condition hg
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» Theoretical model
» Experimental setup for the Drop Tower
» Experimental results for steady and unsteady flows

» Comparison of the experiment with the theoretical model
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