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It is known that turbulent frictional pres-
sure drop of a liquid flow in a tube is re-
duced much by solving long-chain poly-
mer or surfactant in the liquid after Thom’s
discovery in 1949. The effect is called drag
reducing (DR) effect or Thom’s effect. Re-
cently it is used in intermediate heat ex-
changer systems for saving pump power.
However, no standard physical model has
not been established on this effect. Some
models have been reported that the long
chain polymers or rod-like micelles of the
surfactant suppress the turbulence of the
flow over the tube or near the wall of the
tube.
This study is based on the model that the
rod-like micelles suppress the turbulence
of the flow near the wall. The neutron re-
flection rate measurement was conducted
to investigate the micelle behavior near the
inner surface of the wall made of mono-
crystal Silicon. The solution flew in a rect-
angular tube, 1 mm x 30 mm in cross sec-
tion. Water solution of surfactant, Esogard,
4000 ppm in concentration with counter
ions, salicylic acid, 50 in mole rate was
tested.
Preliminary experiments were carried out
on the reflection rate measurement on the
test section without liquid, with water, with
the stagnant solution and with the flowing
solution where the DR effect was observed.
The results were compared with theoreti-
cal values by one-dimensional Schrodinger
Equation. The measured reflection rate
without liquid, i.e., with air, agreed well
with the theoretical ones within the stan-
dard derivation. It was shown that the
measurement was accurately conducted.
The measured values with water were
slightly smaller than the theoretical ones
and were well predicted by the theoreti-
cal ones with surface roughness of about

3 nm. It was expected that the wettability
of the solution and the Silicon wall caused
the decrease of the reflection rate at their
interface. Those with the stagnant solution
were also smaller than the theoretical ones
and were predicted well with the surface
roughness of about 1.9 nm. The measured
values with the flowing solution were ap-
parently smaller than those with the stag-
nant solution. The difference of them was
more than two times of the standard devi-
ation. Assuming the surface roughness of
1.9 nm for the flowing solution, it was esti-
mated that the concentration of the surfac-
tant at the wall was about 5200 ppm, higher
than the averaged concentration of 4000
ppm by 1200 ppm. It was expected that the
molecular structures near the wall were dif-
ferent for the stagnant and the flowing so-
lution and the difference might cause the
DR effects. It can be shown that the reflec-
tion measurement was available for the in-
vestigation of the DR effect. More exper-
iments were required to discuss physical
models of the DR effect.
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