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Abstract

Flow measurement is an important topic in the study of flu
used basic hydraulic system that consists of three

measurement comparison bv using a venturi
rotameter (Vanable Area Flowmeter). From this €

different types of paths the loss coefficient can be detern
through z bend by measuring flow rate on manome
flow rates of the flowmeter based on the results w
showed that ventun meter is more accurate comp:
the flow rates of venturi meter is closer to the acti
Our main goal was the determination of the discha
meter and an orifice meter at different Reynold nun
calibration curve for the rotameter.




Results

Table 1 : Data sheet

\enmrc meter
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a) Venture meter

R

Da=26 mm , Aa=0.00053 m?
D= 16 mm , Ag=0.0002 m?




b) Orifice meter

De=26mm , Ag = 000031 m
D= 16mm , Ar = 0.00211 m’

Table 3 : caleulated data for Orifice meter

hy — hs he ~ hy he — hy
(mmH:0) | (mH20) (Pa)

52 0052 | 509.9458 |0.09983 | 0.1518 | 1.02223 | 0.10409 | 0
69 676.65885 [ 0.12983 | 0.1748 | 1.17725 | 0.13808

77 0.077 | 755.11205 | 0.14695 1.24363 | 0.15408
96 0.096 | 941.4384 | 0.18377 ! 10192
115 1127,7648 | 02191
131 1284.6712 | 0.25429 | 0.2409 | 1.62211 | 0.26
156 1529 8374

175 1716.1638 | 0.33526

204 2000.5566 | 0.38908 | 0.3006

234 | 0234 |2294.7561 | 0.44745 | 0.32
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Venture meter
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Discussion

We successfully obtained the flow rate measurement with com
pressure drop by utilizing three basic types of flow measuring e I
which is rotameter, venturi meter and orifice meter. We use flow ra
the rotameter as the parameter to gain to flow rates for venturi
orifice meter. The graph shows that all the flow rates of the
increase as the flow rates of rotameter increases. Although we set th
of the rotameter to be the parameter of the experiment, however
rates that we gain deviates from the rotameter tflow rates. B
rates for venturi meter and orifice meter also deviate from the
This could be happening due to the friction and the no-slip
flows through each of the flowmeters. We have to monitor th
the manometer .in our experiment when the rotameter reaﬁgl
water level in the last manometer (1) was too low , so we nee
water level by using the staddle valve. With the maximun
rate, retain the maximum readings on manometer. :
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According to the data, the orifice meter's high-pressure drg
because the flow rate is rmsed at the opening of ﬂw oriﬁw

down. The energv losses for the rotameter were then n
the Venture and orifice flowmeters. The stgmﬁcm;_ T
on by friction is what causes this huge energy loss.
streamlined shape, which almost eliminates bous
results in decreased pressure drop, form drag is
and as a result, the figure produced was closer to
converging and a diverging portion, and while there m
in the converging portion, a correctly designed ventur
pressure loss back in the diverging portion. '
recovery. use this meter. Conclusion: When ¢
rotameters. venture meter was more accurate.
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Appendix

R gernoulli equation:

})l ll% ’)2 ]l%
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Where (Ahyz = AH + Ahyg) . Ahy is the head loss due to friction and it is neglected
due to the small length. Also, potential difference is neglected. ' o

& Sample of calculation; taking the first raw of table “2” Venturi meter:

9 The experiment was carried out at 21°C and 680 mmHg.

2 A.=0.00053 m*, Ag = 0.0002 m? (from manual)

1) ha—hs (mmH:0)
=218 — 172 = 46 mmH20

2) ha—hs (mH:20)

_ % _.046 mH:0
1000

3) ha—hs (Pa)
| mH-0 = 9806.65 Pa
0.046 mH20 = 451.1059 Pa

4@3 ::<I I‘;_
3 Q(imin) _ 124 __ 0002067 m/s

3/ ==
Q(m £) 1000 x 60 1000 X 60

5) us
us = 2
(1-())

U = 2 x9.81

-

B (1_( 0.0002
0.00053 )




0) UA
ma= P XUua X Ay =mp=p X up X Ap

0.0002
000053 0.3888 m/s

ua = Up f}f = 1.0267 %

2

u
7 =
2g

8) AH

U

g
AH = (hy — hg) + %—- Ahy

= 2
_ 0,046 + 10267 _ 03888 _ 5 09202 mH20
2 x9.81

9) K

.. 5 5L 009202 _ | 71287
(u?/29) 0.05373

10) Re (take from throat)

pDu _ 998.02 x0.026x0.3888 _ 5030 =
1.005 x107% 1003‘-9‘-. =

Re =

I




