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Abstract
One of the most common problems in fluid mechanics is the estimation of prasm‘elom_

blue which were calculated a major losses from it, and the other painted light bhu?
calculated minor losses from it , but having common inlet and outlets. A hydraulic
circulate and measure water. The pressure change across each of the component is measu
pressurized piczometer tubes. Were obtained the values of loss Coefficient for ﬂmgate '
globe valve when it is fully opened and compared with theoretical, were foundcd_ t the 1
loss is due to the friction, and it is larger than minor losses. S
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Results

Results of dark blue circuit:

Table 1 : Data sheet for dark blue circwit (Gate valve)

p (bar) | p(mh2o) flow rate (I/s) flow rate (m*3/s) | 1,2 ; % =
0.1 1.019744289 0.197 0.000197 260 1399 = %
0.15 1.529616433 0.182 0.000182 226 (139
0.2 2.039488578 0.164 0.000164 184 LIRS S
0.25 2.549360722 0.143 0.000143 148 |93
0.3 3.059232867 0.131 0.000131 124 197

0.35 3.569105011 0.102 0.000102 80  [51

0.4 4.078977156 0.073 0.000073 44 |28
0.45 4.5888493 0.036 0.000036 14 L0

0.5 5.098721445 |0 0 1 -~ iae

Table 2 : a) Parameters for standard-bore straight pipe (nominally 13.6 mm ]

i
2

p(mh2o) flow rate (I/s) flow rate (m*3/s) 3 4(mm) | v '(;ﬂ!)- : f
1.019744 0.197 0.000197 159 1.356809
1.529616 0.182 0.000182 139 1253499
2.039489 0.164 0.000164 115 1.129526
2.549361 0.143 0.000143 93 -984892
3.059233 0.131 0.000131 77 0.9022
3.569105 0.102 0.000102 51 1 0.702
4.078977 0.073 0.000073 28 50
Table 3: b) Parameters for standard-bore straight pipe (i
fexp v? k ‘ 3 0g
gg P
0.02716 0.093829 1.694567
0.027703 0.080085 1735665
0.028434 0.065027 1768496
0.029425 0.04944 1.881069
0.030077 0.04149 1.855847
0.032018 0.025154 2.027514
0.034811 0.012884 2.173233
K value (theoretical)=1.7735
K value (experimental)= 1.876627 8 i

Percentage of error =5.8148%




Tadle 4: @) Parameters for standard 90 elbow (13.6 mm radius)

P flow rate Q | flow rate Q 14 12 1127 s
_(mH20) Vs) (m's) (mmH20) | (mm .
119744 0.197 0.000197 159 260 026
S 1=%ele s 0.000182 139 226 10226
S 2.03%se 0.164 0.000164 115 184 0.184
S As%% 0.000143 93 148 0.148
S xeswam o 0.000131 7 124 '
dsa0108 0.102 0.000102 51 8 cnes
L40TRTT T 0.000073 28 44 ]
s
Table S : b) Parameters for standard 90 elbow (13.6 mm | S
- Re hm K log(Q)
(m's) | -
1356809 1832445 0.101 1.076423 -3.70553
| 1.2334%0 | 1692918 0.087 1.086352 | -3.7.
1.129526 1525487 0.069 1061098 | -3.78516
0.984892 13301.5 0.035 1.11246 3.844
0902244 12185.29 0.047 1.13279 . 8!
0.70251 | 9487.784 0.029 1.1529 | -3.9¢
L0s2777 | 6790277 0.016 1241847 | -4.136¢
K value (theoretical)=1.01846 -
K value (experimental)= 1.12341 > &
Percentage of error =10.30477% S

Table 6 : a) Parameters for 90-degree miter bend

P flow rate Q flow rate Q
(mH20) | (Vs) (m*3/s)

1.019744  0.197 0.000197 g
1.529616 | 0.182 0.000182 |
2039489  0.1064 0.000164 vl
2.549361  0.143 0.000143 o}
3.059233 | 0.131 0.000131
3569105  0.102 0.000102 =
4.078977 | 0.073 0.000073




Table 7 : b) Parameters for 90-degree miter bend

v(m/s) Re hm k lo it
1.356809 18324.45 0.157 1.673251 -3.70553 |
1.253499 16929.18 0.133 1.660744 -373993 |
1.129526 15254.87 0.109 1.676227 -3.78516
0.984892 13301.5 0.084 1.69903 -3.84466
0.902244 12185.29 0.069 1.663031 -3.88273 |-
0.70251 9487.784 0.047 1.868493 39914 |
0.502777 6790.277 0.024 1.862771 -4.13668 |
K value (theoretical)=1.740513168 e
K value (experimental)= 1.729078 e
Percentage of error =0.656999% - 1
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Results of light blue circuit
Table § : Data sheet for light blue circuit (Globe valve)

p(bar) | p(mH20) flow rate Q | flow rate Q 11,12 13,14
(\/s) (m*3/s) sl

0.1 1.019744289 | 0.225 0.000225 275 214

0.15 | 1.529616433 | 0.197 0.000197 213 164

0.2 2.039488578 | 0.175 0.000175 177 B b

0.25 2.549360722 | 0.156 0.000156 143 PR

0.3 3.059232867 | 0.135 0.000135 114

035 | 3569105011 | 0.11 0.00011 . o

0.4 4.078977156 | 0.075 0.000075 42

o<l a\ |

Table 9 : a) Parameters for large radius smooth 90 bend (15
hL Q V Re 8
214 0.000225 1.549820382 | 20720.33577 | 0.]
164 0.000197 1.356953846 | 18141.8051 | 0.
136 0.000175 1.205415853 | 16115.81671 | 0.0
110 0.000156 1.074542132 | 14366.09947 |
86 0.000135 0.929892229 | 12432.20146
58 0.00011 0.757689965 | 10129.94193
29 0.000075 0.516606794 | 6906.778591

Table 10 : b) Parameters for large radius smooth 90 1 . 1,

hf hb < L
0.050739904 0.163260096
0.030815996 0.13318400-
0.020771696 0.11522
0.013739698 10.09626
0.008340633 0.077
0.003930806
0.001005476

K value (theoretical)=1.781503

K value (experimental)= IM':—'I

Percentage of error =6.882334740?,ﬁ_




Table 11 : a) Parameters for medium rvadius smooth 90 bend (100mm radius)

M. 19 — TV Re 1agv"2 f
275 0.000225 1.548415605 20920.56374 0.12220137 |
213 0.000197 1.355723885 1831711581 0.093679269 | 0.
a7y 4 0.000175 1.204323248 16271.54958 0.073924286 | 0.
143 0.000156 1.073568153 14504,92419 0.058743557 |
114 0.000135 0.929049363 12552.33825 0.043992493 | 0.
78 0.00011 0.757003185 10227.83116 0.029207636 | 0.
42 0.000075 0.516138535 0973.521247 0.01 0.

L

Table 12 : b) Parameters for medium radius smooth 90 bend (100mm radius)

s fn:;u:f,‘

hf Hb Kb
0.064899275 0.210100725 3.2
0.03983669 0.17316331 8
0.026907763 0.150092237
0.017778365 0.125221635 s
0.011004662 0.102995338

0.005261621 0.072738379 ,
0.00144942 0.04055058 |2

K value (theoretical)=2.087782
K value (experimental)= 2.221126
Percentage of error =6.386873%

L Q ¥

302 0.000225 1.56955414  [20851.

232 0.000197 1.374231847 [18256.93¢
192 10.000175 1.220764331 [16218.09:
154 10.000156 1.088224204 [14457.

122 0.000135 0.941732484

82 10.00011 10.76733758

44 10.000075 10.523184713

Table 13 : a) Parameters for medium radius smooth 90 bend (50m




hf hb
0.073789281 0.228210719
0.044923213 [0.187076787
10.030219324 [0.161780676
0.019822375 10.134177625
0.012193008 [0.109806992
0.005726879 10.076273121
0.001572088 |0.042427912

K value (theoretical)=2.640528
K value (experimental)= 2.303714
Percentage of error =12.74523%
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Results of Sudden expansion and contraction

Table 15 : Raw data for light blue circuit (sudden expansion and co 4."
p(bar)  p(mH20) i -

oi e ems oo |

0151 smeredss :m—-»zw

H)Z

10 25

| R

0.3

4 fowrnise s oo 4

Table 16 : Parameters for sudden expansion in light “ :

(m”3/s) - e,_w!

000197 T
0.000175 Mmzm e T
) 05883764 0.2 ’,__I’g?;

0,929793049 ..,".'_\A._’;I'L'_:
151509151 W
il il e

|:

H

K value (theoretical)= 0.53370598
K value (experimental)= o.um
Percentage of error = Zﬂm

1=

0.35 5691050]1 _;- 9



Bl O *

K value (theoretical)= 0.53370598

K value (experimental)= 0.748586808

Percentage of error =40.2620237%




Figure 8 : : Head loss vs. standar




Discussion

Data collected from the piping system. The globe valve section re
friction factor is greater than the gate tube section, as expected, graph 1
the increase of Reynolds number, the friction in the long tube decreases,
friction factor decreases at high speed. The sudden expansion and ¢
has two speeds: the effects of inlet and outlet pressure difference and
common sources that can lead to errors in the experiment. These sot
the pressure transducer and flowmeter. Moreover, before the water
sections, they incur a slight loss due to passage through one of the f
manufacturing defects, such as the diameter of the tube and the length
faucets can be attributed to the fault. There was also a leak at gjobe




Conclusions

the values for friction that we obtained Tor the long pipe are IM
the hterature (Moody's Chart), We leamed through this experime
pipe due to internal friction of the pipes. the gate valve bm
piping system, head loss of sudden expansion and comdan lig

system
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Appendices
< For dark blue circuit:

1) Volumetric flow rate:

0.197 L m3
= X =
QeeE —oor = 0.000197

2) Area:
A= ifdz =§ % (0.0136)> =0.00014519 m’

3) Flow velocity:

=1.3912 m\s

4) Reynolds number:

.02 X1.3912x0.0136
~prd 200 = 18324.45
u 1.005x1073

Re

5) Friction factor:

dgh
£=22921 = 0.02716

Lv

< For light blue circuit and gl¢

DL

1) Pressure gage
1 bar = 10.19744 m water

(0.1) % (10.19744) =1.019744

2) Volumetric flow rate ir
0.225/1000 = 0.000225 1

3) Medium radius sm

7.35 7.35
4) Area:

_E42-Eq,
A=3d=E




5) Piezometer in mm water (L):

=275 mm Hso

6) Velocity (m/s)

—_Q _ 000025
Area  1.4538x10~*

1.54841 m/s

7) Reynolds number

. 8 \ 05
_vpd - 1.54841 x998.02 x0.0136 = 0920.563

Re=
K 1.00573
4
v
8) 25
2 2
v IS 12230137
2g 2x9.81

’ —

9) Friction factor from Blasius equation

0136 _  0.136 .
T Re025  (20920.563)025 =0:0262 7 4

10) Hy
He = f1v? _ 002627516 X(1.
™ 2g9a 2%9.8
11) H

Hy = H, - Hr =0.27!






+* For Sudden contraction: :
7) Area (1 for small diameter & 2 for large diameter
A=7Df = -’; 0.01367 =0.00015m*

A=7D} = F0.0262} =0.00053

8) Volumetric flow rate
Q = 0.225/1000 = 0.000225 mf‘/s i

9) Veloeity
V, =2 = 1.5497 m/s

V2= :rz =(0.41755 m/s

10) V%/2g
V2 154972

Ao = = 0.1223971
2g 2%9.81

_ 041755 _ ) oosss




