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Abstract:

This experiment was carried out to calibrate the bourdon pressure gauge and show how its

works. We added weights up to 6 kg (including mass of piston) to weights to a platform on a

dead weight tester therefore, the wei ights put a known force on to a piston which has a known

area then we indicated the increasing gauge pressure reading, after reversing the procedure we

recorded the degreasing pressure readings. We found that increasing the weight on the loading

platform leads to an increase in gauge pressure readings. Also,-there-was a var1gnce loss between
_the pressure applied the gauge pressure readings. R '

J("C\@L\g\\\(\ﬂ

e




Table of content
ADSACt . .l b s e e R A R L i T R e 2
Result . i, e iiide s i e el it i | L L e e e e 4

DD SEUSEION .. S st s b, 2L s Dy s e sl & 5 st e v Bk R o U 6

CONCIISION . - i ia vV n s o So Pa il vaim s e it e b e v ie opwee 850 0L 5% By e o o s, TS 7

R ETENEEs i i ia i,y TR i S i iy o DR DR S R 8

APPENAICES 85 ¢ 0l e s cn Euk L5 vt i e e o e e s Sndy s T e s s S B SR S 9
5

Table of tables
Table (1): Raw data of the EXPEriMENL.........c..c..veeremreresresrecaseuseonerseesecaecrsisesssnerieseanies 4

Table (2): Calculated data of the experiment ..............cccooeiiiiiiiiii i 4

Table of figures

Figure (1): increasing and decreasing gauge pressure vs. applied pressure............... 5
Figure (2):1aQ'erage error vs. applied pressire................... e s e e i 5

O S R S U



Results:
Table (1): Raw data of the experiment
mass sauge reading PistonzArea ]
(kg) (KN.m'z) (m’)
I
increasing decreasing | average 0.000315
! 29 30 29.5 Plunger and platform
(kg)
) 55 56 55.5 I K
3 84 89 86.5 Gravity acceleration
(mz/s)
4 122 124 123 9.81
165 154 159.5 k
6 185 185 185 31.143
L

Table (2): Calculated data of the experiment

Force (W) Applied Pressure average error error (% of full scale)
N) (KN.m") (KN.m"™) %
9.81 31.143 1.643 0.82%
19.62 62.286 6.786 3.39%
29.43 93.429 6.929 3.46%
39.24 124.571 1.571 0.79%
49.05 155.714 3.786 1.89%
r 58.86 186.857 1.857 0.93%




Diagrams:
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Figure (1): increasing and decreasing gauge pressure vs.-applied pressure
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Figure (2): average error vs. applied pressure




Discussion:

A bourdon tube pressure gauge is a mechanical pressure measuring instrument that reads the
pressure without requiring any electrical power. a flexible tube containing water transfers the
pressure on the piston to the Bourdon tube. It is generally used for the measurement of pressure
from 0.6 to 7000 bar (8 to 10000 psi). It is the most common type of pressure gauge and is used
by industries for its high accuracy and precision, especially for high-pressure applications.
Bourdon tube pressure gauges are suitable for liquid or gaseous media for vacuum, low and high-
pressure applications. Compared to other types of pressure gauge, the bourdon tube pressure
gauge advantages are:

* Relatively low cost

+  Compact design

Safety in the measurement of high-pressure ranges
e Measurement accuracy \///

Use with heavy vibration application and dynamic pressure load

The bourdon tube pressure gauge exhibits high sensitivity to pressure changes, thus, ensures
higher accuracy and precision in the reading. Furthermore, the vibration and corrosion resistance
offered by the pressure gauge makes it the preferred choice of many industries for their pressure
measurement applications. There are various designs available for pressure gauges besides the

bourdon tube, these include the bellows pressure gauge and the dia hragm pressure gauge.

o .
As we can see in table ( l)j_;creasing the weight on the loading platform leads to an increase in
gauge pressure readings.

From table (2): the relation between the force applied due to the weight is linearly proportional
with the pressure applied on the platform, |

There is a variance loss bétween the pressure applied the gauge pressure readings.

There is a quite hysteresis in pressure gauge readings between increasing column and decreasing
column,




Conclusion:

To conclude the bourdon tube pressure gauge is highly sensitive to pressure change. However.
two types of errors occur one is due to the hysteresis in the gauge (average error) and th‘? other is
the reading error across the pressure gauge. Also ,the relation between the force applied is
linearly proportional with the pressure applied on the platform. el
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Appendices:
Sample of calculations:

Taking the firs raw from:

table (1):

1. Average gauge pressure readings = 29430 —29.5 KN /m2—

///
e

table (2):

2. Force (weight)y=m+g =1%9.81= 9.81 N.

3. Applied pressure = W_i98LH, 1973 = 31.143 KN/m®. _

A 0.000315 s
///<
Or /.,//

p=mx*k=1x31143 = 31.143 KN/m?.

4. Average error = |Applied pressure — Average pressure| = 31.134 — 295 =
1.643 KN /m?.

5. Error percentage of full scale = S5 020 % 100% = L6843 +100% = 0.82%.
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4 where k= a constant found from g/A.

For example, for a piston arca of 315 mm? (0.000315 mz) and g= 981 ms2,

then k= 31143, Therefore:

Pressure (in N a2 Y = mass (inkg) x 31143

Or

Pressure (in KNw2) = mass (in kg) x 31,143

4. Procedure:
1. Create a blank table of results, similar to Table 1.

2. Note the eross-sectional area of the piston (indicated on the base of the

equipment).
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