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An Experimental Study on the Flow Pattern in the Vicinity of
Pressurc Measuring Hole of the Viscoelastic Fluids

Chunsik Kim

Abstract

The fluid static pressure has been generally measured by means of a small hole leading
to a measuring instrument. In case of viscoelastic fluids, however, it has been shown
experimentally that a systematic error exists in measuring the static pressure by means
of the small hole because viscoelastic fluids have many properties that can not be ob-
served in Newtonian fluids.

In this paper, in order to examine the mechanism of the errors in measuring the
static pressure of viscoelastic fluids, flow patterns in the vicinity of static pressure
measuring hole were photographically taken and observed graphically. The experiments
with

to take photographs of flow patterns were performed by a parallel plate channel

the steady two-dimensional shear flow of viscoelastic fluids.
Results of the experiment are classified as following three regions;
(1) Arched symmetrical flow pattern region.

(2) Asymmetrical flow pattern region.

(3) Rectilinear symmetrical flow pattern region.
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Fig. 4. Schematic Diagram of Channel
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Fig. 11. PEO—0.2%, Fig. 12. PEO—0.3%,
L=3.7mm L=3.7mm
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Fig. 10. PEO—0.2%, L=5.2mm

(1) 7, 5.24 R* 0.20 (5) 7, 234.6 R,* 33.4

(1) 7w 9.63 R* 1.31 (1) 7, 17.4 R* 1.13 (2) 7o 25.9 RF 172 (6) M 3004 R.* 46.6

(3) T, 741 RA 708 (1) 7, 872.0 R* 196.5

4 7, 137 R* 16.2 (8) 7w 1,445 R,* 387.0

5.4 R* 26,9 (3) Yo 221.5 R,* 34.6 ,
(3) T 1054 Ke ) Fig. 13. PEO—0.3%, L=5.2mm

4) Yy 342.0 R* 118.9 (4) 7, 638.9 R.* 144.2 (1) 7,3.7 R* 0.07 (2) 7, 19.9 R* 0.71
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Fig. 14. PEO—0.5%, L=5.2mm
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Fig. 15. PEO—0.7%, L=5.2mm
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Fig. 21. Schematic Diagram of Flow Patterns.
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