Problem 14-02 Capillary elevation

The stems of roses growing in the garden are about 50 cm in length. The cell walls
are interwoven by a network of small canals (capillaries) enabling the water trans-
port in plants. You can assume that water completely wets the walls of these capil-
laries and the average diameter of capillaries is 80 zm. Estimate if due to the capil-
lary elevation can water climb up to the bloom. Surface tension of water is 72.6
mN m* and its density 0.998 g cm 2.

[h =0.37 m — water does not climb up to the blossom]
Solution:
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Complete wetting : #=0
y=726mMNm*=0.0726 Nm™*
p =0.998 gcm =998 kgm®
d=80 um=80-10°m
r=d/i2=4010"m
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= 0.3708 m < lenght of the stem
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