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EXPERIMENTAL STUDY ON MASS TRANSFER IN POROUS RIVERBED

MY REE R

By Hiroshi NAGAOKA and Shinichiro OHGAKI

Mass transfer mechanism in porous riverbed was investigated using chloride tracer

method and a hotfilm anemometer in two experimental open channels which have porous
media composed of 1.9 c¢cm and 4. 08 cm diameter ceramic ball respectively. Water depth
to particle diameter ratio was about 1.7 and surface flow mean velocity was 3.9 cm/s-42

cm/s,

Flow over porous riverbed was found to have very high turbulent intensity near
porous boundary, which was about 20 % of surface flow mean velocity in all hydraulic
conditions. Values of vertical-direction diffusion coefficient in porous media increased

with increasing surface flow mean velocity, and were found to have the distribution pat-
tern in porous media which shows linear decrease with depth. Observed values of diffu-

sion coefficient near porous boundary satisfied the theoretical relationship between

diffusion coefficient and turbulent intensity.

Keywords . mass lransfer, porous riverbed, diffusion, turbulent flow, self-purification
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Table1 Experimental conditions,

particle * mean friction a

diameter velocity velocity epth

( em ) ( em/s ) { cm/s ) ( cm )
case 1 4,08 42.8 4.30 6.75
case 2 4.08 28.0 4.07 6.75
case 3 4.08 211 2.70 6.75
case 4 4.08 16.7 2.18 6.75
case 5 4,08 11.7 1.53 7.00
case 6 4,08 8.9 1.15 6.75
case 7 4,08 5.8 —_— 6.75
case 8 4,08 5.5 _— 6.75
case 9 _ | 4.08 3.9 - . _6.75
case 10 1.9 30.2 2.91 3.2
case 11 1.9 20.3 1.65 3.2
case 12 1.9 11.2 1.09 3.2

* icalculated from integral of velocity profile
—~~! could not be measured due to very small value
of water surface slope

v1ny1 tape

copper wire
\VlnYl tape

v1nyl cord

Fig.2 Sensor for conductivity measuring in porous media.

(a) -- casel-case9
(b) -- casel0-case 12 (unit: mm)
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Fig.3 Setting of conductivity sensors in porous media and
definition of diffusion coefficient K,, K,, K:, and K,.
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Fig.4 Conductivity variation in porous media (case 7).
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Fig.5 Conductivity variation in porous media (case 10).
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Fig.6 Position of hot film sensor for measuring turbulent flow

at porous boundary.
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Fig.7 Distribution of time average velocity (%) and intensity of
turbulence (¢ u'?) in flow over porous bed and smooth
bed (Case 2).
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Fig.12 Example of turbulent flow data at porous boundary
(Case 2).
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Fig.13 Relationship between intensity of turbulence at porous

boundary and mean velocity of surface flow.
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