PESEHEITRIIIREE 45 57 % (2024)
Bull. Coll. Ind. Tech.
Vol. 57 pp. 75 - 82 (2024)

VI FL A IV ERE

e !

#HE/—b

B DIERK
AR A "2, K A0 2, R K 2
PN DCE <2, IR B 7, A 2k

Construction of Original Reynolds’ Experimental Apparatus

Shinichi ASAO*!, Daiki ISAGAWA*2, Yuki SHIMIZU*2, Yoshiyuki SUGIMOTO*?,
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Mechanical engineering experiments are classified for students to obtain knowledge by actually
conducting experiments. In the field of fluid mechanics, the Reynolds experiment to visualize fluid
flow is well known. However, fluid mechanical experiments have not been conducted for several
years, and opportunities to learn its theory are decreasing in this college. Therefore, in order to
increase opportunities to learn fluid mechanics, a Reynolds experiment apparatus that can be used
in a lecture room was Constructed for the 2022 graduation thesis. In addition to the conventional
flow visualization function, a function to check the effect of pressure loss on the flow inside a
circular tube was added to make students be able to understand fluid mechanics more deeply. As
a result, it was possible to visualize the flow and reproduce the pressure loss. For laminar and
turbulent flows, both flows could be reproduced. For the pressure loss, the value of the loss head
was larger than the theoretical value.
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Fig. 1 Reynolds’ experimental apparatus4).
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Fig. 2 Laminar and turbulent flows.
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Fig. 3 Viscous fluid flow inside a circular tube.
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Fig. 4 Appearance of the apparatus. O

BDO~E%® Fig. 5, 6, TIZRT.

75 75 75 75

~ ) A=k

—ri—7 0 — il
ket 5

SN —

Fig. 7 Dimensions of the apparatus (side view).
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Fig. 5 Dimensions of the apparatus (front view).
Table 1 Materials and tools to make apparatus.
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Fig. 8 Water coming out of the overflow pipe.
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Fig. 9 Measuring temperatures.
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Fig. 10 Measuring the outflow of water.
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Table 2 Kinematic viscosity of water®).

W [°C]  BIRSTERREL [mm? /5]
0 1.7909
5 1.5186
10 1.3068
15 1.1388
20 1.0034
25 0.8925
30 0.8005
35 0.7232
40 0.6576
45 0.6019
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Fig. 11 Marking of water level.
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Fig. 12 Measurement of pressure loss head.
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Fig. 15 Visualization of laminar flow ( Re = 1331).
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Fig. 16 Visualization of transition region ( Re = 2923).

Fig. 18 Visualization of turbulence flow ( Re = 5531).
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Fig. 19 Measurement of pressure loss (Re = 975).
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Table 3 Reynolds number, flow velocity, experimental
pressure loss head, and theoretical pressure loss head.

Re  Ulm/s] Ah [mm]A
FEEME  PEERE
411  0.03837 2.0 0.484
975  0.09097 4.0 1.147
1609 0.1501 7.0 1.892
2322 0.2166 12.0 2.731
3196  0.2981 14.5 3.758
4359  0.4066 20.5 5.126
5293 0.4938 36.0 19.10
6756  0.6302 54.0 29.27
9537  0.8897 108.0 53.51
10268 0.9579 123.0 60.90
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Fig. 20 Relationship between flow velocity U and pres-
sure loss head Ah in a laminar flow.
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Fig. 21 Relationship between flow velocity U and pres-
sure loss head Ah in a turbulence flow.
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