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Trial Constraction of Manometer for Small Pressure Difference and

Measurement of Liquid Friction Coefficient on Low Re Numbers

Kensuke FUJIMURA

Abstract

In order to measure the pressure drop between near two point in a duct flowing gas with low velocity
manometer for very small pressure difference was made on a trial basis. Mechanism of trial equipment are as
follows. Two inverted bells are suspended on the free end of two cunti levers respectively,strain gauges are
put on the up and under side of near the each fixed end, these gauges are bridged as differential connection and
in order to prevent the effect of surface tension a surface active agent was added to sealing water. Output of
bridge was input to the DC amplifier and diference of pressure aplyed in both bells are indicated on DC curent
meter directly. Pressure drop between two point distance of 750 mm on the 20.3 mm ID vinyl chroride pipe
flowing air was measured with the trial equipment. Liquid friction coefficient was obtained by revers
calculation from measured data. Obtaind values of coefficient agreed with theoretical values with-in error
of about 10% in the region of 40~1600 of Reynolds number which correspond to pressure difference of about

0.0032~0.13mmH,0.
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Fig.1 Example of zero method manometer
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Fig.2 Constitution of trial equipment.
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Fig.4 Details of trial egupment.
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Fig.5 Size of cunti lever.

Strain gauge

Phot. 1 The outside appearance of trial
equipment.
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Fig.6 Low level Pressure generator.
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Table2 Examplles of measured data with tri-
al eqipment
@® V=0.867m/s Re=1060
L (om) 250 500 750
€ (#) 2.5 5 11
A P (mmH,0) 0.025 0.05 0.11
A (=) 0.047 0.047 0.069
@ V=1.27m/s Re=1555
L (nm) 250 500 750
€ () 4 8 17
4 P (mmH,0) 0.04 0.08 0.17
A (=) 0.035 0.35 0.050
(3) V=1.58m/s Re=1933
L (mm) 250 500 750
e (u) 6 13 22
4 P (omH,0) 0.06 0.13 0.22
A (=) 0.034 0.037 0.041
@ V=2.45m/s Re=2995
L (mm) 250 500 750
e (u) 13 30 46
A P (mmH,0) 0.13 0.30 0.46
A (=) 0.031 0.035 0.036
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Fig.8 Plot of measured valve of A with

trial

equipment on Moody diagram.
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Indication on trial equipment
(converted into mmH20)

0 1 2 3 4 5
Indication on manometer (mmH20)

Fig.9 Example of hysterisis character

(Surface active agent is not added to
seal water).

Table3 Comparison of measured pressure by

trial epuipment with value of incliend
tuce manometer

manometer Improved trial equipment
(mmH. O) (converted into mmH,O)
0 0 0
0.2 0.200 0.198
0.4 0.400 4 0.400
0.6 0.600 0.604
0.8 0.804 0.804
1.0 1.004 1.006
1.2 1.204 1.204
1.4 | 142 1.404
1.6 1.602 1.602
1.8 1.802 1.806
2.0 2.020 ————
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Fig.10 Layout of instrument measuring
Pressure drop in pipe with improved
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Table4 Examples of measured data with improved trial equipment
Pipe size; ID=20.3mm L=750mm
A th; theoreticalvalue of A (=64/Re)

V(m/s) Re € () AP (umH,0) A A th A /A th
0.031 41 10 0.0034 1.56 1.55 1.008
0.050 66 18 0.0060 1.09 0.969 1.122
0.106 140 32 0.0107 0.428 0.456 0.939
0.201 266 64 0.0212 0.239 0.241 0.992
0.313 415 100 0.0333 0.153 0.154 0.994
0.492 652 160 0.0533 0.0991 0.0981 1.010
0.760 1007 250 0.0833 0.0649 0.0635 1.022
0.903 1197 300 0.1000 0.0552 0.053 1.032
1.190 1577 405 0.1350 0.0429 0.0406 1.058
1.408 1866 500 0.1667 0.0379 0.0343 1.104
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