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A Real Time Measurement of Ice Concentration of Ice Slurry in Pipe
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ABSTRACT: An experimental study was performed to measure a ice concentration of ice
slurry flowing in a pipe in a real time. In the present paper, we suggested a measuring
method by a refractive index and compared it to other methods by a freezing point and a
density. To measure the refractive index of the solution, ice particles in the ice slurry should
be completely removed and a hydro-cyclone was introduced instead of a mesh. The
measuring method through the refractive index coincided with the density method using the
real-time solution density within +5% error range, having the error range less than the other
two methods. In the other hand, the measuring method through the density has a good
resolution, but the result using the initial density of the solution was different more than 1026
error from that using the real-time density. And it has an error range 1.5 times greater than
the method through the refractive index.

Key words: Refractive index(Z48), Ice slurry(ete]2=2%218l), Freezing point(&FZ23),
Concentration(’& %), Density(H2 %), IPF(X &4 &), Ice concetration(d &)
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Table 1 Comparison of resolution to freezing temperature, brix and density

Initial  Final

Ice concentration/

Error range of

state  state Resolution graduation Accuracy Ice concentration

Ice concentration

[mass%] 0 30

Concentration

[mass%] 7 10 - N N N

Temperature [T] -2.1 -34 0.1 2.3% +0.1 4.6%
Brix 56 7.6 0.1 1.5% £0.1 3.0%

Density [kg/m] 10040 977.9 0.1 0.115% 2.0 4.6%
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