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This experiment investigates characteristics and teatures regarding three different flow measuring devices used
to measure the internal flow rate of a fluid (inside a pipe or a duct).

Two of these devl amely, venture tube and orifice plate meters.

Thi:/.i‘urd is a ydriable hea;i/ﬂow met?/dewce ned fotameter. { L
then ah orifice plate followin -

Fluid 1s mg,de to flow pasmng a veﬂ‘ture tub L'beameter

s\ are ﬂow obstruction devices;

r

Pressure drop across each device is noted using manometer fixed at entry and exit of each flow meter where
readings are read off as heights in mm H20. Actual flow rate is calculated using a measuring tank and a

stopwatch.

Flow rate 1s also calculated from pressure data obtained from the flow meter devices and their coefficients of
discharge were calculated and compared (detailed calculations and analysis are shown in subsequent sessions).

Venture tube meter resulted 1n a higher discharge coefficient than the orifice plate meter and hence causes less
flow losses; this is a result of smooth change in the area of the venture tube rather than a sudden area drop seen

in the orifice plate.
Rotameter had the advantage of ability of usage without the need of an external power supply.
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Objectives:
1- Feature the difter
tube and the orific

ate.

2- Measure the pressyte drop across the venturi and the orifice a_nd calculate the

" operation and measures
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Procedure: L o) i

[- Let the operator set your apparatus ready

2- Fully open flow valve for the first datq group,

3- Empty the weighing tank, then set the tank lever arm down, start a stop watch as
soon as you see the lever arm rising and add the 2.5 Kg mass to it

4- When the arm rises again stop your stopwatch and record the time read

O- Read manometer levels (mm H20) at the venture’s entry, throat and exit, and at

tapped Perspex flanges and right angle pressure tapped denoted by A,B,C.EF . &
G respectively, also record float height of the rotameter.

6- Decrease the flow valve opening and repeat step 3-6 recording set of data each
time.
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SUDDEN ENLARGEMENT VENTURI ORIFICE PLATE
Figure (1):Water Flow Measuring Apparatus

How it works: g e

eters located at various points. The
g of water and this mass is to trapped by
weigh tank is to be measured by a stop watch to

rates, then different pressures of water is to be measured fro

hydraulic bench contains a weigh tank which is to be filled

virtue of the hanger and an auxiliary mass then time to fill th
find the mass flow rate. Finding the mass flow rate and pressures will yield us to calculate the discharge

coefficient in order to calibrate venture, orifice and rotameter.
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Data observed : b :

% %\JWUJ\ g

A | B C D TE F G
360 85 330 345 355 20 65
360 85 315 330 (330 30 70
330 [EX 1300 310 1320 45 75
320 90 200 305 310 35 75
305 95 1275 | 285 295 45 30

Table 2 : observed data for Rotameter and mass collected -

Float height (cm) Mass/flow rate [ Mass of water Time needed
collected (kg) (s)
23.0 | 705 14.16
295 15 15.5
(21,5 | 75 16,38
21.0 | 7.5 16.8
20.0 TS 17.4




Results and discussion:

Table 3: fina] results:

Volume f] | i
- oW 1I?{eyntolds number Dischar
. . = 'ge Di "0y
| (m3/s)* i Or venturi for orifice coetficient for C(;zfcfgta:‘;glft for
T L venture (C,) orifice (C
| e 1 39026.67 | 31220.37 ' 1.04966 | 0 64;{38( :
s | 35652.61 | 28522.59 0.95890 0‘6171
0.4464 + 33741.39 | 26990.67 0.97140 0'6200
0.4310 | 32891.07 26315.90 10.96730 0-6045
. 3 [ .
15757.54 | 25406.68 0.97740 0.6121

Table (4) Comparison between venture meter and orifice

Venture | Arifice
Accuracy More accurate Lees jaccurate
Pressure loss low I large
Pressure recovery better WOorse
a I ‘
Cost expensive cheap
Space larger less
r}/\_/-\//\"\
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Figure 3: variation of discharge coefficient with Reynolds number for orifice meter

Discussion

The differential pressure flow meter
meter, is used for pipe flow measureme
plate) in the flow path causes a pressure
measured and correlated with flow rate.

mechanical devise , like the orifice, and venturi
at. For each type, a constriction (like an orifice
drop across the meter. The pressure drop can be



Ro '
tameter does not need external power to provide flow measurement

Sources of Errors for flow measurement:

—

S
|. Parallax error during data taken.£~

2. Leakage 1n systel{

3 Dirtiness of the reading access tube.

4 Water bubbles inside the access data reading tube 1s not escape/conectly .
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