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Friction coefficient in the round pipe is slant of flow that combine

Ukait Pansuwan

Supphamit  Sudprasert

Suthon Pariphitakkul

Assoc.Prof. Dr.Chamlong Prabkeo Advisor
Assis.Prof Montol Jaikusol Co. Advisor

ABSTRACT

This project present about flow friction coefficient in the round pipe is slant of flow that
combines with sand and water. By searching an equation for calculate then use the result from an
equation compare with result from the experiment. A study considering about volume of sand result
at 5, 10, 15, and 20 percent and slope angle pipe at 30, 60, and 90°with mean of sand diameter that
0.425 millimeter. After that using the result to plot graph show the relation between head loss with
flow speed in the pipe, This graph can using for measuring friction coefficient. From result study to
find that flow speed to be mean of angle pipe 30 degree volume of sand result at 5 percent friction
coefficient (K) = 0.4679 and volume of sand result at 20 present friction coefficient (K) = 0.8436.
While of angle pipe 60 degree volume of sand result at 5 percent friction coefficient (K) = 0.5266 and
volume of sand result at 20 present friction coefficient (K) = 0.9554. While of angle pipe 90 degree
volume of sand result at 5 percent friction coefficient (K) = 0.5645 and volume of sand result at 20
present friction coefficient (K) = 1.0164. From result study to find that about volume of sand results

and mean of angle pipe to increase and to cause friction coefficient (K) to increase
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AP=AR, + APy +AF; 3.1

v
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1Y { d 4 $ { 1
wasnnfioymagniiuanusuiinnusneiudl msdanonsiivassi ap, =0

be

unum uauns 3.1) 1aaail
AP = AP,, + AP, (3.2)
47 a4 “J'l 4 o & )
YUSNUIUIGNT 11 Pressure Loss sznfavuutasnnAums anoe (Inertia Force)

o & o &
AWYATAUNTS Darcy AU Pressure Loss AR 1AAI800N 15 AN

2
h=a 2L 1m
D 2¢g
) P=yh
noanuduRutezld
AL
AP, = Aw——b—v—ui, (3.3)
D 2g

1182 Pressure Loss MAA1nMsaaonovndnynin uaas ladoauns

AP, = 4 %Z—‘i.u,zn 34

AL
AP = (A + 2,) = T 42 (3.5)
D 2g
fmuald  1=1,+2,
AL 7y 2
ap=1—1 3.6
D 2g “m ( )

81318 UANUAY (Pressure drop ratio)

a=——=——=[1+_° (3'7)
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4 - 2
ut=\£—gds s "Tw _ |28 (3.19)

Cry Crya

Taofia ¢ WJumsauaauilosnin Resistance Coefficient #1135 ouaad 1Aa8aUMS

C= —% (3.20)
Reg

1 k_eidlumiRe, fudsuldonllamas

k £
1 0< Re, <1 24 1 Stokes
2 1<Re, <500 10 | 05 Allen
3 500< Re, <2x10° | 044 | 0 Newton

-

d' G' 3 d’ ) 1 y
A1319% 3.1 uanasionluyead Re, Nunanefl £ yazm ¢

AU (3.10) Fuaunsn (3.15) uaza1 ¢ vy luaumsa G.17) ud2 1 Faunts (3.18)

b 4
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s 2R \ds) v, LT || D g " ’
Ys

NNAUMIN (3.5)

y
AP=(/1 ) )i‘ﬁ.l.uz
s w/p g m
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M31afl 0 -1 MIAUIUVOINBIDEL 30 BIA

MARUIN N

. Ak (903H¢%) % U, Ah
Ay Re, A
(cm) YOINGY (m/s) (mm)
1 2 5 1.4881 611.6465 0.0285 244
2 4 5 1.8093 744.2313 0.0252 4.8
3 6 5 2.2708 933.8207 0.0224 10.8
4 8 5 2.6361 1079.3390 0.0212 17.0
5 10 5 3.0825 1258.5510 0.0199 25.6
6 2 10 1.5519 624.2719 0.0312 4,7
7 4 10 1.8707 749.4245 0.0276 8.5
8 6 10 2.3384 923.9583 0.0249 14.5
9 8 10 2.6573 1053.3570 0.0229 21.6
10 10 10 2.9975 1174.4130 0.0219 28.4
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M3 0 -1 (AB)

. Ah (203R@) % u, Ah
a1y Re, A
(cm) YING Y (mv/s) (mm)

11 2 15 1.4944 580.4895 0.0384 8.2
12 4 15 1.8495 712.7184 0.0323 10.0
13 6 15 24447 922.2302 0.0273 16.4
14 8 15 2.5935 983.1124 0.0258 233
15 10 15 29337 1088.5580 0.0247 28.8
16 2 20 1.4234 524.1358 0.0514 9.4
17 4 20 1.8282 678.3729 0.0373 14.1
18 6 20 2.3384 862.3216 0.0300 17.6
19 8 20 2.7636 1006.0020 0.0269 244
20 10 20 2.9549 1066.0880 0.0259 30.5
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A1319 0 - 2 MIMNUIUYBAYUYIBIBEA 60 BIM

. Ah (993W1r) % u, Ah
ddu Re, A

(cm) YOINI Y (m/s) (mm)

1 2 5 1.4668 604.421 0.032054 7.2
2 4 5 1.8495 761.7516 0.027128 14.3
3 6 5 2.2534 928.256 0.023962 29.7
4 8 5 2.5732 1055.523 0.022672 39.7
5 10 5 2.9124 1190.014 0.021516 51.6
6 2 10 1.4881 600.6559 0.03779 14.9
7 4 10 1.892 763.3534 0.030437 20.7
8 6 10 2.3597 942.9584 0.026847 36.4
9 8 10 2.6361 1049.206 0.025161 49.4
10 10 10 29124 1147.792 0.024263 58.4
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1313 0 - 2 (AB)

. Ah (8030 1) % u, Ah
Ay Re, A
(cm) YBINIT1Y (m/s) (mm)
11 2 15 1.4818 577.5547 0.0487 20.0
12 4 15 1.7857 700.2775 0.0379 26.3
13 6 15 2.2959 872.8864 0.0337 423
14 8 15 2.6573 1014.0810 0.0289 56.5
15 10 15 2.9337 1105.7430 0.0276 63.3
16 20 1.4103 539.7152 0.0582 16.4
17 4 20 1.892 707.9249 0.0447 235
18 6 20 2.3172 860.2733 0.0365 40.2
19 8 20 2.6361 969.7912 0.0328 51.7
20 10 20 2.8912 1040.9880 0.0318 61.8

42




A3 A - 3 PIIAUIVYBIYANBIBEL 90 8371

. Ah(803W7) % u, Ah

iy (cm) Y8N35 (m/s) Re, A (mm)
1 2 5 1.3994 577.1830 0.0344 10.0
2 4 5 1.8432 759.1653 0.0279 18.0
3 6 5 2.2447 927.2421 0.0242 32.0
4 8 5 2.6274 1084.0320 0.0222 40.0
5 10 5 3.0399 1243.7210 0.0213 54.0
6 2 10 1.4386 583.2303 0.0397 14.0
7 4 10 1.8495 750.6576 0.0311 22.0
8 6 10 2.3172 918.7363 0.0293 35.0
9 8 10 2.6148 1044.5510 0.0257 47.0
10 10 10 2.8699 1130.5930 0.0254 62.0
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1314 0 - 3 (AB)

. INYGLE )] % u, Ah
May Re; A

(cm) YOINT WY (m/s) (mm)
11 2 15 1.4087 554.2555 0.0521 15.5
12 4 15 1.8521 730.6118 0.0373 25.0
13 6 15 2.2321 855.8430 0.0354 40.0
14 8 15 2.5723 984.2142 0.0309 51.0
15 10 15 29124 1105.2730 0.0284 64.0
16 2 20 1.3873 534.2947 0.0619 18.9
17 4 20 1.8921 714.2060 0.0459 273
18 6 20 2.3471 871.9305 0.0381 44.2
19 8 20 2.7274 1005.6920 0.0332 53.5
20 10 20 2.9975 1103.8290 0.0303 65.4




@199 ¥ - 1 M1INARBIVEUNBIBLIT 30 B3IF

MARUIN ¥

. Ah(e03W7) % w. s W u, Uy Ah

man {cm) YOINIT W (Kg/s) (Kg/s) (Kg/s) (m/s) (m/s) {mm)
1 2 5 2.1197 0.0697 2.05 0.0489 1.4881 35
2 4 5 2.6657 0.0857 2.58 0.0581 1.8093 7.0
3 6 5 3.1728 0.1028 3.07 0.0735 2.2708 12.5
4 8 5 3.7679 0.1379 3.63 0.0964 2.6361 21.2
5 10 5 42574 0.1674 4.09 0.1212 3.0825 28.3
6 2 10 2.0814 0.1114 1.97 0.0830 1.5519 5.0
7 4 10 2.7689 0.1589 2.61 0.1073 1.8707 9.0
8 6 10 3.2376 0.2276 3.01 0.1643 2.3384 15.0
9 8 10 3.8812 0.2612 3.62 0.1788 2.6573 23.0
10 10 10 4.2414 0.3314 391 0.2341 2.9975 31.0
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MIN Y- 1 (A9)

5 Ah (8837%) % W, s W U Un Ah
may

(cm) UOINI WY (Kg/s) (Kg/s) (Kg/s) (m/s) (m/s) (mm)
11 2 15 2.2648 0.1948 2.07 0.1285 1.4944 9.0
12 4 15 2.7682 0.2582 251 0.1725 1.8495 11.5
13 6 15 3.3573 0.3773 2.98 0.2747 2.4447 16.1
14 8 15 3.9913 0.4313 3.56 0.2802 2.5935 23.5
15 10 15 4.5013 0.5713 3.93 0.372 2.9337 31.6
16 2 20 22275 0.2975 1.93 0.1901 1.4234 12.2
17 4 20 3.0695 0.3895 2.68 0.2320 1.8282 15.1
18 6 20 3.5035 0.4635 3.04 0.3094 2.3384 18.7
19 8 20 4.1797 0.5997 3.58 0.3965 2.7636 26.5
20 10 20 4.6412 0.7012 3.94 0.4464 2.9549 322
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A1313 Y -2 NIINABBIVBIYNTIBIBYI 60 BIA

EVIGLE L [5)) . . . .
Ay (cm) * W W W b o A

YBINI W (Kg/s) (Kg/s) (Kg/s) (m/s) (m/s) (mm)
1 2 5 2.0421 0.0621 1.98 0.0446 1.4668 10.0
2 4 5 2.7035 0.0835 2.62 0.0571 1.8495 18.0
3 6 5 3.1776 0.0976 3.08 0.0692 2.2534 320
4 8 5 3.7195 0.1295 3.59 0.0896 2.5732 40.0
5 10 5 42125 0.1625 4.05 0.1123 29124 54.0
6 10 1.9689 0.0989 1.87 0.0747 1.4881 14.0
7 4 10 2.7282 0.1382 2.59 0.0958 1.892 22.0
8 6 10 3.3182 0.1982 3.12 0.1409 2.3597 35.0
9 8 10 3.9081 0.2481 3.66 0.1673 2.6361 47.0
10 10 10 4.1518 0.3018 3.85 0.2117 29124 62.0

47



1319 9 - 2 (AB)

.. Ah(903W 1) % W, W, W 2 U Ah

ma (cm) YDINI Y (Kg/s) (Kg/s) (Kg/s) (m/s) (m/s) (mm)
11 2 15 2.0499 0.1699 1.88 0.1228 1.4818 15.5
12 4 15 2.9369 0.2269 2,71 0.1379 1.7857 25.0
13 6 15 3.4653 0.3653 3.1 0.2420 2.2959 40.0
14 8 15 3.9201 0.4001 3.52 0.2712 2.6573 51.0
15 10 15 4.4088 0.4988 391 0.3319 2.9337 64.0
16 2 20 2.1433 0.2133 1.93 0.1403 1.4103 18.9
17 4 20 2.9759 0.3559 2.62 0.2262 1.8920 273
18 6 20 3.4457 0.4357 3.01 0.2930 23172 442
19 8 20 4.1242 0.5542 3.57 0.3542 2.6361 53.5
20 10 20 4.5798 0.6998 3.88 0.4418 2.8912 65.4
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M1319 ¥ - 3 NINADBIVBIYNYIBIBEI 90 BIM

. Ak (90374) % W W, W u, U, Ak

men (cm) YDINI WY (Kg/s) (Kg/s) (Kg/s) (m/s) (m/s) (mm)
i 2 5 2.0505 0.0605 1.99 0.0413 1.3994 15.0
2 4 5 2.6209 0.0809 2.54 0.0569 1.8432 23.0
3 6 5 3.1894 0.0894 3.10 0.0629 2.2447 37.0
4 8 5 3.7598 0.1098 3.65 0.0767 2.6274 45.0
5 10 5 42278 0.1578 4.07 0.1134 3.0399 59.0
6 2 10 1.9393 0.0893 1.85 0.0662 1.4386 19.0
7 4 10 2.8586 0.1286 2,73 0.0832 1.8495 27.0
8 6 10 3.2693 0.2193 3.05 0.1554 23172 40.0
9 8 10 3.8725 0.2325 3.64 0.1570 2.6148 52.0
10 10 10 4.0887 0.2987 3.79 0.2096 2.8699 67.0
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A1 Y - 3 (FiB)

3 Ah (3833W%) % u:m We W U Up, Ah
aiay

(cm) YBINI Y (Kg/s) (Kg/s) (Kg/s) (my/s) (mv/s) (mm)
11 2 15 2.0631 0.1531 1.91 0.1045 1.4087 20.5
12 4 15 2.790 0.200 2.59 0.1330 1.8521 30.0
13 6 15 3.2697 0.3197 2.95 0.2183 2.2321 45.0
14 8 15 4.0095 0.3998 3.61 0.2565 2.5723 56.0
15 10 15 4.3782 0.4687 3.91 0.3117 29124 69.0
16 2 20 2.1185 0.1987 1.92 0.1301 1.3873 239
17 4 20 2.8595 0.3198 2.54 0.2116 1.8921 323
18 6 20 3.4434 0.4335 3.01 0.2954 2.3471 49.2
19 8 20 3.9649 0.5248 344 0.3610 27274 58.5
20 10 20 4.4898 0.5994 3.89 0.4002 29975 70.4
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A1519 0 - 2 AvyvsTduysal

Pipe

Equivalent Roughness, ¢

Feet

Millimeters

Riveted steel

Concrete

Wood stave

Cast iron

Galvanized iron

Commercial steel
or wrought iron

Drawn tubing

Plastic. glass

(0.003-0.03
0.001 -n,01
0.0006-0.003
0.00083
0.0005

000015
0.000003
0.0 {smooth!

0.Y-9.0
0.3 3.0
0.1%-0.9
0.26
013

0045
0.0015
0.0 {(smooth)
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Abstract

This project present about flow friction coefficient in the round pipe is slant of two phase flow with sand and water. By searching an
equation for calculate then use the result from an equation compare with result from the experiment. A study considering about volume of
sand result at 5, 10, 15, and 20 percent, and slope angle pipe at 30, 60, and 90°. After that using the result to plot graph show the relation
between head loss with flow speed in the pipe, This graph can using for measuring friction coefficient. From result study to find that flow
speed to be mean of angle pipe 30 degree volume of sand result at 5 percent friction coefficient (K) = 0.4549 and volume of sand resuit at
20 present friction coefficient (K) = 0.5710. While of angle pipe 60 degree volume of sand result at 5 percent friction coefficient (K) =
0.5127 and volume of sand result at 20 present friction coefficient (K) = 0.6550. From result study to find that about volume of sand results
and mean of angle pipe to increase and to cause friction coefficient (K) to increase
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