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The advanced optical measurement techniques have been applied to internal
compressible microflows. The following conclusions have been obtained.
(1) A supersonic expansion region peculiar to microduct flow has been observed. (2) Neither a
normal shock wave nor a pseudo-shock wave appears in microduct flows. (3) A microduct flow changes
gradually its supersonic state with the duct length under an underexpanded condition although a
starting shock wave for large scale flows suddenly appears in a duct as its length exceeds a certain
specific length. (4) For the compressible flows in the straight duct connected to a convergent
nozzle, the length of in-duct choking, which is defined as a length between the sonic line and the
duct exit, attains to the maximum at the Reynolds number of ~2000. (5) The temperature and pressure
distributions on the duct wall (useful for estimating the local heat transfer on the microduct wall)
have been successfully measured.
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