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Design and Fabrication of Pipe Friction Apparatus loss For Incompressible Fluid
Mr. Aekachai  Phansathiwong
Assist. Prof. Shtip Ratanapaskorn  Advisor

Abstract

The friction loss in pipe apparatus was design and fabricated. The device consists of 4
main parts : 1.) A set of pipes, 2 A set of pipe fittings, 3. A set of flow rate meters and 4. A 2
Hp water pump. A set of pipe is composed of 3 pipes which made of PVC pipes. There are 3
size diameter which are 0.5, 075, and, inches. And 1.5 meter long. This set will be use to study
the topic in friction factors which are relation to the Renold Number and Roghness of pipe. A set
of pipe fittings is composed of various valves and elbow & such as gate valve ball valve, check
valve, 90° elbow, 450, This set will be use to study the topic in loss coefficient for pipe fittings.
A set of flow rate meters is composed of Rotameter and water meter. These meters are used in

measurement flow rate in the experiments.
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3 o o o J 1
A usd luaatuuesal 9

D = 00127mL =15m
3 V=Q/
13 nesia Q,, ) Re = f =2g.d.An/
, Ab, m | [(ua*d],
NARBY | m'/sec vdp/LL [V'L]
m/sec
1 1.6*10" 0.007 1.26 1.943*10° 7.33*10™
2 2.5*%10™ 0.0135 1.97 3.039*10° 5.78*10™
3 3.4*10™ 0.017 2.685 4.141*10° 3.92*10
4 4.3*10™ 0.022 3.395 5.237¢10° 3.17*10™
5 5+10™ 0.031 3.947 6.089*10° 3.31*10"
6 5.8+10" 0.0365 4.58 7.065*10° 2.89*10™
7 6.85%10" 0.0456 5.408 8.342%10° 2.59*10™
M7 2 D = 001905m,L =15 m
N V=0Q,/
s nasia Q, ) Re = | f=2gdAn/
; Ab, m | [(U4)*d], )
NnAned m /scc vdp/p [V".L]
m/sec
1 1.6*10™ 0.0025 0.561 1.298*10° 1.98*10™
2 2.5%10™ 0.0057 0.877 2.029%10° 1.85%10°
3 3.4*10" 0.0098 1.193 2.76*10° 1.72*10°
4 43*10" 0.0155 1.509 3.491*10° 1.7#10°
5 5%10™ 0.0215 1.754 4.059*10° 1.74*10°
6 5.8*10™ 0.0277 2.035 4.709*10° 1.67*10°
7 6.85%10™ 0.355 2.406 5.567%10° 1.53*10°
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Y010 D = 0.0254m
45° 3 vV =0,/
A9 1asda Q, Re = K =
“1 An. o m | (U]
3 I > d 4 2
NABBY m /sec vdp/LL An2g/v
m/sec
4 4.3*10" 0.018 0.912 2.748*10° 0.424
5 5%10™ 0.021 1.061 3.195*10° 0.494
6 5.8%10™ 0.038 1.230 3.706*10° 0.492
7 6.85*10™ 0.044 1.453 4.337*10° 0.408
8 7.5*10™ 0.05 1.591 4.793*10° 0.387
9 8.4*10" 0.06 1.782 5.368*10° 0.370
10 9.1*10™ 0.069 1.930 5.814*10° 0.363
11 1*10° 0.083 2.121 6.390*10° 0.361
12 1.08*10” 0.096 2.291 6.902*10° 0.358
13 1.166*10° 0.105 2.482 7.477*10° 0.336
14 1.25*10° 0.112 2.654 7.898*10° 0.312
Y940 D = 0.0254m
90° . V=Q,/
13 UM 3A Qac, . Re = =
. Ab, m | [(Tuayd], :
GEEN m’/sec vdp/pL An 2gp*
m/sec
1 2.5%10" 0.014 0316 0.975*%10° 0.869
2 3.4*10" 0.02 0.493 1.521*10° 0.796
3 4.3*10™ 0.028 0.671 2.07*10° 0.819
4 5+10™ 0.037 0.848 2.616%10° 0.856
5 5.8*10™ 0.048 0.987 3.045*10° 0.954
6 6.85%10™ 0.060 1.14 3.517*10° 1.026
7 7.5%10" 0.095 - 1.351 4.168*10° 1.021
8 8.4%10™ 0.111 1.48 4.566*10° 0.994
9 9.1%10™ 0.135 1.66 5.12%10° 0.961
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{040 D = 0.0254m
90° . V=Q,/
N9 URT3IA Qac, ) Re = =
. Ab, m | [(Uard], ,
nAaeY | misec vdp/pL A 2gpv
m/sec
10 1#¥10” 0.154 1.80 5.55%10° 0.933
11 1.08*10° 0.18 1.97 6.078*10’ 0.910
12 1.17*10° 021 2.13 6.57*10° 0.908
1948 D = 0.0254m
an . vV =Q,/
19 WATIA Q. , Re = K =
. Ab, m | |(Uad], \
NANBI m /sec vdp/pL An 2g/v
m/sec
1 1.6*10" 0.005 0316 1.022*10° 0.85
2. 2.5%10" 0.014 0.493 1.598*10° 1.130
3 3.4%10" 0.025 0.671 2.173*1¢° 0.94
4 43*10" 0.039 0.848 2.748*10° 0.902
5 5¢10™ 0.056 0.987 3.195%10° 0.97
6 5.8*10" 0.076 1.14 3.706*10° 0.98
7 6.85%10" 0.088 1.351 4.337*10° 0.946
8 7.5%10™ 0.112 1.48 4.793*10° 1.00
9 8.4*10™ 0.14 1.66 5.368*10° 0.997
10 9.1*10™ 0.161 1.80 5.814*10° 0.975
11 1*¥10° 0.198 1.97 6.390*10° 1.001
12 1.08*10° 0.232 2.13 6.902*10° 1.003
13 1.17*10° 0.266 225 7.477*10° 1.095
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{odp D = 0.0508m
(AT N vV =0/
11 8)] HIKT39 Qac, ) Re = K =
3 Ab, m | [(TU4)d], )
NANDY m'/sec vdp/LL An2gp
m/sec
1 1.6*10™ -0.005 0.339 1.022*10° 0.854
2 2.5%10™ -0.007 0.530 1.598*10° 0.489
3 3.4*10" -0.015 0.721 2.173*10° 0.566
4 4.3*10™ -0.022 0.912 2.748*10° 0.519
5 5+10™ -0.035 1.061 3.195%10° 0.610
6 5.8*10" -0.04 1.230 3.706*10° 0.518
7 6.85%10" -0.065 1.453 4.337*10° 0.604
8 7.5%10" -0.081 1.591 4.793*10° 0.628
9 8.4*10™ -0.095 1.782 5.368*10° 0.587
10 9.1*10™ -0.112 1.930 5.814*10° 0.590
11 1*10° -0.142 2.121 6.390*10" 0.619
12 1.08*10° -0.165 2.291 6.902*10° 0.617

a t a = : a [] o [ P o o o
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1187 D = 0.0254m
Hyy 5 V=q,/
114P] 133 a Qcc, ) Re = K =
1seg 3 Ab, m | [(waydT, :
v NADBY m’/sec vdp/[L An 2g/y
Ul m/sec
1 1.6*10™ 0.007 0.316 0.975%10° 1.37
2 2.5%10™ 0.015 0.493 1.521%10° 121
3 3.4%10" 0.026- 0.671 2.07%10° 1.13
4 4.3*10" 0.042 0.848 2.616*10° 1.15
5 5%10" 0.055 0.987 3.045%10° 1.11




= '
A1TN N.3 61D

33

182 D = 0.0254m
Huy . V=Q)/
N3 WAIN Q,, Re = =
1szg . Ab,m | [(Tuayd], )
v NANDY m'/sec vdp/L AhPZg/v
1 m/sec
6 5.8%10" 0.075 1.14 3.517*10° 1.13
7 6.85%10™ 0.097 1.351 4.168*10° 1.04
8 7.5%10™ 0.125 1.48 4.566*10° 1.12
9 8.4*10™ 0.162 1.66 5.12*10° 1.15
10 9.1*10™ 0.19 1.80 5.55*10° 0.961
11 1*10° 0.23 1.97 6.078*10° 0.996
usa D = 00254m
1§43 3 V=Q/
113 AR Q,, \ Re = =
. A, m | [(TUa)d], )
NADY m /sec vdp/pL Aht.Zg/v
m/sec
1 1.6*10" 0.002 0316 0.975*10° 0.40
2 2.5%10" 0.005 0.493 1.521*10° 0.40
3 3.4%10" 0.008 0.671 2.07*10° 0.35
4 43*10" 0.025 0.848 2.616*10° 0.68
5 5%10" 0.055 0.987 3.045*10° 1.11
6 5.8%10" 0.065 1.14 3.517*10° 0.98
7 6.85%10" 0.073 1.351 4.168*10° 0.78
8 7.5%10™ 0.082 1.48 4.566*10° 0.73
9 8.4*10™ 0.092 1.66 5.12*10° 0.66
10 9.1*10™ 0.105 1.80 5.55%10° 0.636
11 1*10° 0.121. 1.97 6.078*10° 0.61
12 1.08*10° 0.135 2.13 6.57%10° 0.59
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189 D = 0.0054m

Huy . vV =Q/

. s WeTIe Q. , Re = K =

iy ; Ab,, m | [(T4)*d], 2

NANDY m /sec vdPp/p Ah‘.,'lg/v

ul'ﬂ‘d m/sec

oy 1 1.6*10" 0.04 0316 0.975*10° 7.86
2 2.5%10" 0.905 0.493 1.521*10° 7.66
3 3.4%10" 0.18 0.671 2.07*10° 7.84
4 4.3*10™ 0.27 0.848 2.616*10° 7.36
5 5*10™ 0.36 0.987 3.045%10° 7.25
6 5.8*%10" 0.45 1.14 3.517*10° 6.79
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Moh 3 D = 00254mL =15m
3 vV =0Q/
s 1RSI Q,, Re = | f=2gdAn/
Ab, m | [(TU4)*d]
3 f2 ) ’2
NADNDY m /sec vdP/L [V .L]
m/sec
1 1.6*10" 0.006 0316 0.975*10° 1.996*10°
2 2.5%10" 0.015 0.493 1.521*10° 2.05*10°
3 3.4%10™ 0.023 0.671 2.07*%10° 1.697*10°
4 4.3*%10" 0.034 0.848 2.616*10° 1.571*10°
5 5+10™ 0.045 0.987 3.045*10° 1.534*10°
6 5.8*10" 0.06 1.14 3.517%10° 1.530%10°
7 6.85%10" 0.07 1351 4.168*10° 1.274*10°
8 7.5%10™ 0.09 1.48 4.566*10° 1.36%10°
9 8.4*10" 0.11 1.66 5.12%10° 1.326*10°
10 9.1%10" 0.125 1.80 5.55%10° 1.281*10°
11 1*10° 0.153 1.97 6.078*10’ 1.301*10°
12 1.08*10° 0.173 2.13 6.57*10° 1.267%10°
Mg Nigunnil 28 e Wl P = 996 Kgm', L = 82*¥10°PasS

1 1 QU ) A‘ = : H 1 v ) v
M50 0.2 Adulszanimsgads (K) vt Inarudedesiiagig q

) o J v o
Aaust luaminmwesaig q

{949 D = 0.0254m
45° 5 vV =Q/
M3 ¥1AIA Q,, , Re = =
_ , Av, m | [(qUayd], ,
NARBY m/sec vdp/pL Ahi.Zg/v
m/sec
1 1.6*10" 0.002 0.339 1.022*10° 0.339
2 2.5%10" 0.009 0.530 1.598*10° 0.626
3 3.4%10™ 0.014 0.721 2.173*10° 0.528






