ABSTRACT OF THE | NVENTI ON VALVELESS M CROPUMP A val uel ess m cropunp
I ncl udes a hol |l ow punp chanber having a driving el enent | ed thereto, an
i nl et channel coupled to the holl ow punp chanber, and an MFMMIMM el
coupled to the holl ow punp chanber. The inlet channel,

chanmber, and the outlet channel define a fluid flow path t hr G148k the I nl et
channel, the holl ow punp chanber, and the outlet channel. At |east one

direction-sensitive el ement di sposed ?E{ the flow path wit hllmmﬂmwlwumma
inlet and outlet channels and conprisfHg a direction-sensit S
install ed at an angl e which produces a drag ratio greater than+assody on
fluid in the flow path. The driving el enment nmay conprise an

e e moe oo o ABSTRRE QNIRRT S O Ore % he ot rer
or both of the inlet and outl et channels, |nclud|ng enbodi nents in which
one 8r nore cascades of theVALVELESS MEGRQPYUMP punted in the inl et

channel and the outlet channel. Figures | A and 1B
A valveless micropump includes a hollow pump chamber having a

driving element coupled thereto, an inlet channel coupled to the hollow
pump chamber, and an outlet channel coupled to the hollow pump
chamber. The inlet channel, the hollow pump chamber, and the outlet
10 channel define a fluid flow path through the inlet channel, the hollow
pump chamber, and the outlet channel. At least one direction-sensitive
element disposed in the flow path within one of the inlet and outlet
channels and comprising a direction-sensitive element, is installed at an
angle which produces a drag ratio greater than unity on fluid in the flow
15 path. The driving element may comprise an electrostatic/piezoelectric
member. Various embodiments of the valveless pump include one or more
of the airfoil elements mounted in one, the other or both of the inlet and
outlet channels, including embodiments in which one or more cascades of
the airfoil elements are mounted in the inlet channel and the outlet
20 channel.

Figures 1A and 1B



