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Fluid in Pipes 1: Friction in Pipes

Objectives of the Experiment

Experiment :

1. Determine the average friction factor in pipes of different diameter (50, 40, 25, 20, 15 mm)
2. Determine the effect of pipe diameter on the friction factor.
3. Compare the obtained experiment values to the calculated, simulator values.

Methodological Framework

Objective 1: Determine the average friction factor in pipes of different diameter (50, 40, 25, 20, 15 mm)

Select the desired pipe
diameter (50, 40, 25,

20, 15 mm)

T

Use the manometer to
obtain the value of the
Head Loss

Determine the value of
the fluid velocity

|

Determine the value of

i the volumetric flow rate

(discharge)

Analytically determine
the friction factor

__________________________________________________________

Perform three trials of same pipe diameter

P
:

Determine the average
friction factor in the

pipe




Objective 2: Determine the effect of pipe diameter on the friction factor.

@ Set the pipe length Generate a graph

constant plotting the friction
Hypothesized the i factor @ gast pipe
. . diameter
relationship between
the pipe diameter and
i Validate hypothesis

based on the trend
observed on the
generated graph

Determine the average
friction factor of the

pipe

Make use of the obtained values from @
the simulator

Vary the pipe diameter i l

the friction factor i (50,40,25,20,15,mm)

Objective 3: Compare the obtained experiment values to the calculated, simulator values.

Determine the percentage error of the
obtained simulation values compared
to the calculated theoretical values

Material Quantity
Water -
Equipment Specifications
Manometer Differential
Pipes 15mm, 20mm, 25mm, 40mm, 50mm
Valves Inlet
Stopwatch Measures seconds

Collecting Tank

Time Task Person Responsible
Canama
1:30-2:30 Pre-Laboratory Virtual Questioning Delco

Talandron

Open Virtual Laboratory Link > Simulator Set-up

Selection of Pipe Diameter (50 mm) Canama

Open Pipe Inlet Valve Delco
Talandron

2:30-2:45 | Open Main Inlet Valve

Changing of Manometer Knot (unique for each pipe diameter) from
Isolate Position to Air-Vent Position

Change Knot to Reding Position and Open Pipe Exit Valve

(Note: Each member shall
do the procedures

N



Reading of Manometer and Calculating for the Pipe Head Loss

Reading of Pipe Length, Tank Area, Water rises (height) in tank,
and time taken

Calculate the Volume Flowrate

Calculate the fluid velocity in pipe

Calculation of Pipe Friction Factor

Resetting the Simulation Set-up for Next Pipe Diameter Trial

individually and
simultaneously)

2:45-3:00

Repetition of Procedures for 40 mm Pipe Diameter

Canama
Delco
Talandron

(Note: Each member shall
do the procedures
individually and
simultaneously)

3:00-3:15

Repetition of Procedures for 25 mm Pipe Diameter

Canama
Delco
Talandron

(Note: Each member shall
do the procedures
individually and
simultaneously)

3:15-3:30

Repetition of Procedures for 20 mm Pipe Diameter

Canama
Delco
Talandron

(Note: Each member shall
do the procedures
individually and
simultaneously)

3:30 - 3:45

Repetition of Procedures for 15 mm Pipe Diameter

Canama
Delco
Talandron

(Note: Each member shall
do the procedures
individually and
simultaneously)

3:45-4:15

Collection of Raw Data; Documentation Procedures; Analysis and
Processing of Observed Mechanisms and Data Values from the
Simulator

4:25-4:30

Wrap-up of Discussions

Canama
Delco
Talandron




OBJECTIVE 1: Determine the Average Friction Factor in Pipes of Different Diameters

Assumptions:

Pipe is cylindrical in form.

Negligible Kinetic Energy, Potential Energy, Heat Transfer, and External Work
Steady-State System

Temperature of the system is at 25°C.
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OBJECTIVE 2: Determine the Effect of Pipe Diameter on Friction Factor

Assumption:
e Temperature of the system is at 25°C.
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OBJECTIVE 3: Compare the Obtained Experiment Values to the Calculated, Simulator Values



L J

Legend:

m, = Right Limb Reading (cm)

m Left Limb Reading (cm)

L

H = Head Loss (cm)

g = Acceleration due to Gravity(cs—rzn) = 9817

N

A = Tank Area (sz) = 3500 cm”
R = Water rise in tank (cm)
t = Time (s)

3
Q)v = Volumetric Flowrate (%)

D = Pipe Diameter (cm)

f

6 — |fD_fD,expt
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L = Pipe Length (cm)

v = Velocity (%)
SGm = Specific Gravity of Mercury = 13.6
SGW = Specific Gravity of Water = 1.0

Relative Roughness (cm) = 0.004572 cm [commercial steel]

€

fD = Darcy — Weisbach Friction Factor

SR = Surface Roughness

p, = Density of Water (g/cma) =1-4-
cm

. -3
W = Viscosity of Water (ﬁ) = 8.9x10 "—L-

Re = Reynold's Number

f

Dot = Experimental Darcy — Weisbach Friction Factor from Simulator

8§ = Relative Error (%)



CANAMA: Raw Data and Documentation

Table 1.1. Raw Data Set for Experiment Procedures at 50 mm Pipe Diameter

Trial L(cm) | my(em) [ m (em) | R (cm) | R (cm) | R (cm) A (cmd) t(s)
1 300 42 30 55 65 10 3500 13
2 300 40 32 55 65 10 3500 24
3 300 39.5 325 55 65 10 3500 27
Average 300 40.5 315 55 65 10 3500 21.33
Table 1.2. Raw Data Set for Experiment Procedures at 40 mm Pipe Diameter
Trial L(cm) | my(em) [ m (em) | R (ecm) | R (em) | R (cm) A (em) t (s)
1 300 40.5 28 55 65 10 3500 16
2 300 37 31.5 55 65 10 3500 42
3 300 38 30.5 55 65 10 3500 33.5
Average 300 38.5 30 55 65 10 3500 30.5
Table 1.3. Raw Data Set for Experiment Procedures at 25 mm Pipe Diameter
Trial L(cm) | my(em) [ m (ecm) | R (cm) | R (em) | R (cm) A (em) t (s)
1 300 32.5 25.75 55 65 10 3500 31.25
2 300 35 23.25 55 65 10 3500 22
3 300 34.5 23.75 55 65 10 3500 24.5
Average 300 34 24.25 55 65 10 3500 25.92
Table 1.4. Raw Data Set for Experiment Procedures at 20 mm Pipe Diameter
Trial L(cm) | mp(em) | m (cm) | R (cm) [ R (cm) | R (cm) A (em)) t (s)
1 300 31 22.5 55 65 10 3500 47.5
2 300 31 22.5 55 65 10 3500 47.5
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3 300 29.5 24 55 65 10 3500 61
Average 300 30.5 23 55 65 10 3500 52
Table 1.5. Raw Data Set for Experiment Procedures at 15 mm Pipe Diameter
Trial L (cm) | m, (em) m, (em) R0 (ecm) R1 (em) R (cm) A (sz) t(s)
1 300 30 20.5 55 65 10 3500 59
2 300 30.5 20 55 65 10 3500 55
3 300 28 225 55 65 10 3500 72
Average 300 29.5 21 55 65 10 3500 62

FRICTION IN PIPES

STEP e Note down the manometer reading.

=

Left Limb Reading (LL) = 32cm

Right Limb Reading (RL) =

Head Loss (H) = CHECK

TRIAL:2

40cm

Expt 1 Raw Data & - Saved =
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Length of the pipe (I) = 3m

Diameter of pipe (d) = 15mm

Area of collecting tank (A) = 3500cm?
Head Loss (H)= 69.30cm

Time taken (t)= 72.00sec

Rise (h) = 10cm

Acceleration due to gravity (g) = 981 cm/sec?

Iculations

Qact = 486.1111cm3/secy/

Velocity (v) = 275.2221cm/secv

Analytical Friction Factor (f) .009

Average Analytical Friction Factor (f) = 0.01
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DELCO: Raw Data and Documentation

Table 2.1. Raw Data Set for Experiment Procedures at 50 mm Pipe Diameter

Trial | L(cm) | my(em) m, (em) [ R (em) | R (em) | R(em) | A(em®) | t(s)
1 300 40 32 55 65 10 3500 24
2 300 39.5 32.5 55 65 10 3500 27
3 300 39.5 32.5 55 65 10 3500 27
Average 300 39.66666667 | 32.33333333 55 65 10 3500 26
Table 2.2. Raw Data Set for Experiment Procedures at 40 mm Pipe Diameter
Trial | L (cm) | me(em) | m (em) [ R (em) | Ri(em) | R(em) | a(em)) £ (s)
1 300 40 28.5 55 65 10 3500 19
2 300 38.5 30 55 65 10 3500 30
3 300 37 31.5 55 65 10 3500 42
Average 300 38.5 30 55 65 10 3500 30.33333333
Table 2.3. Raw Data Set for Experiment Procedures at 25 mm Pipe Diameter
Trial L(cm) | mp(em) | m (cm) [ R (cm) | R (cm) | R (cm) A (cm) t (s)
1 300 34.5 23.75 55 65 10 3500 24.5
2 300 33 25.25 55 65 10 3500 30.2
3 300 321 26.25 55 65 10 3500 35
Average 300 33.2 25.08333333 55 65 10 3500 29.9
Table 2.4. Raw Data Set for Experiment Procedures at 20 mm Pipe Diameter
Trial |[L (cm)| m,(m) m, (em) | R (em) [ R (em) | R(cm) | A (cm®) t (s)
1 300 29 245 55 65 10 3500 69
2 300 29 245 55 65 10 3500 69
3 300 31.5 22 55 65 10 3500 46
Average | 300 [ 29.83333333 | 23.66666667 55 65 10 3500 | 61.33333333
Table 2.5. Raw Data Set for Experiment Procedures at 15 mm Pipe Diameter
Trial | L(cm) | my(em) m, (em) [ R (em) | R (em) | R(em) | A(em®) | t(s)
1 300 275 23 55 65 10 3500 75
2 300 285 22 55 65 10 3500 69
3 300 28.5 22 55 65 10 3500 69
Average 300 28.16666667 | 22.33333333 55 65 10 3500 4
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50mm

TriallPerson  [L (cm) mg (cm)  m; (cm) Initial Height | Final Height [R (cm) A (cm?) (s)
1 300 40 32 55 65 10 3500 24
2 300 39.5 325 55 65 10 3500 27
3 300 39.5 325 55 65 10 3500 27
Average 300 39.66666667 | 32.33333333 55 65 10 3500 26
40mm
TriallPerson |L (cm) img (cem) m; (cm) Initial Height | Final Height |R (cm) A (cm?) it (5)
1 300 40 28.5 55 65 10 3500 19
2 300 38.5 30 55 65 10 3500 30
3 300 37 315 55 65 10 3500 42
Average 300 385 30 55 65 10 3500 30.33333333
25mm
TriallPerson _|L (cmn) [mg (cm) Jm, (cm) ] Initial Height | Final Height |R (cm) Aem® (s |
1 |30 | 345 | 2375 55 [ 65 [ 10 | 3500 | 245 |
Gibson Raw Data | Monica Raw Data | Rhoel Raw Data ® <
1 300 345 23.75 55 65 10 3500 245
2 300 33 25.25 55 65 10 3500 30.2
3 300 321 26.25 55 65 10 3500 35
Average 300 332 25.08333333 55 65 10 3500 29.9
20mm
TriallPerson |L (cm) r (cm) ), (cm) Initial Height | Final Height R (cm) A (cm?) t (s)
1 300 29 245 55 65 10 3500 69
2 300 29 245 55 65 10 3500 69
3 300 315 22 55 65 10 3500 46
Average 300 29.83333333 | 23.66666667 55 65 10 3500 61.33333333
15mm
TriallPerson |L (cm) r (cm) ), (cm) Initial Height | Final Height R (cm) A (cm?) t (s)
1 300 275 23 55 65 10 3500 75
2 300 285 22 55 65 10 3500 69
3 300 285 22 55 65 10 3500 69
Average 300 28.16666667 | 22.33333333 55 65 10 3500 71

Gibson Raw Data | Monica Raw Data | Rhoel Raw Data
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Acceleration due £0°9
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TALANDRON: Raw Data and Documentation

Table 3.1. Raw Data Set for Experiment Procedures at 50 mm Pipe Diameter
Trial | L(cm) | mp@em) | m (em) [R (em) [ R (em) | R(cm)

A (cmz) t(s)

1 300 415 305 55 65 10 3500 | 15
2 300 395 325 55 65 10 3500 | 27
3 300 40 32 55 65 10 3500 | 24
Average | 300 40'3:‘:’333 31.666667 | 55 65 10 3500 | 22

Table 3.2. Raw Data Set for Experiment Procedures at 40 mm Pipe Diameter

Trial L(cm) | My (em) m, (ecm) R 0 (em) | R L (em) R (cm) A (sz) t (s)
1 300 38.5 30 95 65 10 3500 30
2 300 39.5 29 99 65 10 3500 23
3 300 38.5 30 35 65 10 3500 30
Average 300 35.5 29.666667 95 65 10 3500 276? 666
Table 3.3. Raw Data Set for Experiment Procedures at 25 mm Pipe Diameter
Trial | L(cm) | meCem) [ m (em) [Riem) [Rem) [ Rem) | a@emd | t®

15



300

34

24.25

95

65

10

3500

25.5

2

300

34.5

23.75

95

65

10

3500

24.5

3

300

33.5

24.75

95

65

10

3500

26.3

Average

300

34

24.25

95

65

10

3500

25.43333

Table 3.4. Raw Data Set for Experiment Procedures at 20 mm Pipe Diameter

Trial

L (cm)

m, (cm)

m, (em)

R, (cm) R,

(cm)

R (cm)

A (sz)

t(s)

1

300

32.5

21

95

65

10

3500

43.5

2

300

31

22.5

95

65

10

3500

47.5

3

300

32.5

21

95

65

10

3500

43.5

Average

300

32

21.5

95

65

10

3500

44.83333

Table 3.5. Raw Data Set for Experiment Procedures at 15 mm Pipe Diameter

Trial

L (cm)

m, (cm)

m, (em)

R, (ecm) R,

(cm)

R (cm)

A (sz)

t(s)

1

300

28.5

22

95

65

10

3500

69

2

300

30.5

20

95

65

10

3500

95

3

300

29.5

21

95

65

10

3500

63

Average

300

29.5

21

95

65

10

3500

62.33333

CHE3214L01WED... A% - Saved = oy
File Home Insert Draw Design Layout References Mailings Review View Help 15 © File Home Insert Draw Pagelayout Formulss Data Review View Help (@ = ©
B [ o @ f i [F A = =
Bl BB o) g = &} 4 ) A = % =L
Pages | Table lllustrations Online | Llinks | Comment | Hesder&  Text Clipboard  Font | Alignment  Number Cells | Editing
- = - Video Footer ~ - - - - - -
Tables Media e Analysi -
N O TR IREENRY CE 7B 1910000 FESRRTTRN TSI
Vi [ Discard Changes ! Mc
[ s 00 | a0 | 32 55 | 65 | 10 | 3500 | 24 | SR, DELS S as n Mer *
| Average | 300 40333333 | 31666667 | 55 | 65 | 10 | 3500 | 22 |
39 ~
Table 37 Raw Data Sel for Cxperiment Procedures at 40 mm Pipe Diameter
Trial | L (em) | g (em) cm) | Ry (em) [ By (em) | Rem) | Aem?) t(s) o 2 : . = : : > 5 =
2 i s i o 11 - = 20 3 2425 3500 25 | 12285 | 1372549
1 300 385 3 | 55 85 10 3500 30 2 345 375 3500 745 13545 | 1428571
2 300 395 29 55 85 10 3500 23 22 335 2475 3500 23 10.25 | 1330.798
3 300 385 30 55 85 10 3500 30 23 ] 2425 3500 [254333333] 122.85 1377.300
Average | 300 355 | 20666667 | 55 65 10 3500 | 27666667 2
Tablo 33 RawD 2
ablo 33 Raw Dala & - 20 my (em) (em) Initial Height | Final Height [R (cm) 4 (em®) [t () Head Loss @ v
Trial Alent) | tla) 2 325 21 3500 435 1449 | 8045977 | 2
3500 255 20 ] 75 3500 5] et | raeeaz| 2
3500 245 30| 285 2t 3500 | 436 | 1448 |8045a77 |2
3500 2%3 3 32 215 3500 |448333333| 1323 7e2.0125
3500 | 25.43333 =
a1
35 My (em) ; (em) Initial Height | Final Height R (cm) (em*) Jt (5)
Aemt) [ r(s) 3| 85 7 5 3500 [}
3500 235 ar| 3 20 3500 565
3500 a5 38 29% Hl i SH00 [
3500 435 ji 2 21 3500 |62 3333333
3500 | 44.83333 -
“ Monica Raw Data Rhoel Raw Data
e 11 001 Y Focus B B 1 + e

16



TEAM MEETING DOCUMENTATION
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btw ang sa lab kay i just found out nga naay 3 trials na siya

and very different ang values niya

D

R

yahh three trials na sha

ang akoa nalang kay gibuhat nako ang 3 ka trials unya ang ave
maoy akong trial value for the group

okay ra ba?
N a

Yeap okay ra sad

naa ang raw data sa general file then sa 3214 folder pero i will
transfer it sa channel once mahuman ko ani

a

Thanks gibs!,

hanksss gibsss

alsoo ang documentation sa EP will be indiv... naa nay empty tables
for each one of us unya there ra mo copy paste sa data ninyo from
the excel unya pag document monug inyo (ss sa expt)

unya maybe additional for the team meeting
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