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Loss coefficient in conical diffuser where the combination of solid and liquid flow

Nitiwat Mingmoree

Weerachai Rodrugsa

Werapong Prompang
Assoc.Prof.Dr.Chamlong Prabkeo Advisor

Assis.Prof Moentol Jaikusol Co.Advisor

ABSTRACT

This project present about loss coefficient of flow through a conical diffuser in pipeline that
combine with water and sand by scarching an equation from result of the experiment. The study
consider about volume of sand result at 0,5,10,15,20 and 25 percent and mean of angle ’s size
that 30,60,90,120 and 180 degrce. After that using the result to plot graph show the relation
between hecad loss with flow speed in the pipe this graph can use for measuring loss coefficient.
From result of studying is found that average Reynolds number is the same at 2.4041(10") by
angle’s sizc 30 degree and volume of sand at 5 percent loss coefficient (K, ) = 0.6988 and volume
of sand at 25 pereent loss coefficient (K, ) = 0.9470 for angle’s size 90 degree at volume of sand
5 percent loss coefficient (K, ) = 1.2930 and volume of sand 25 percent loss coefficient (K) =
1.8693 in the other of 180 degree angle at volume of sand 5 percent loss coefficient (K, ) = 1.3961
and volume of sand at 25 percent loss cocfficient (K,) = 1.6312. From result of studying it can
determine that increasing volume of sand cause the loss coefficient (K,) also increased.
Increasing degree of angle from 30 to 90 make the loss coefficient (K, ) increased. However, if

degree of angle is increased from 90 to 180, the result of the loss coefficient is decreased.
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TR R
ﬁ]ﬁi} ﬂ—]‘iﬂiuj‘m’a Bﬂﬁ_‘ﬁj?taqzqﬁu ‘;V,,.,(N;"S) ‘f;‘(NI’S) 'H:H(N/S) Hml (m/S) unr (m/s) u_s,(m/S) uw(m/s) Ah(cm)
(vouMIla} (losrua) 2
1 2 0 49.05 - - 3.443 0.8612 - - 1.1
2 4 0 67.689 - - 4752 1.1885 - - 2.1
3 6 0 78.0876 - - 5482 1.371 - - 3.1
4 8 0 81.423 - - 5716 1.4296 - - 37
5 10 0 84.8565 - - 5.957 1.4899 - - 5.0
6 2 5 46,7831 4.4145 42.3686 3.2231 0.8053 0.2214 2.9745 1.2
7 4 5 72.1739 6.3765 65.7974 4.9724 1.2424 0.3198 46193 3.2
8 6 5 78.0718 6.8670 71.2048 5.3788 1.3439 0.3444 4.9989 3.8
9 8 5 85.7690 7.8480 77.9210 5.9091 1.4764 0.3935 5.4704 4.9
10 10 5 89.6676 8.3385 81.3291 6.1777 1.5435 0.4181 5.7097 57
11 2 10 46.2725 5.8860 40.3865 3.1296 0.7812 0.2952 2.8353 1.3
12 4 10 71.2206 7.8480 63.3726 4.8170 1.2024 0.3935 4.4490 37
13 6 10 75.1446 8.4366 66.7080 5.0824 1.2686 0.4231 46832 4.0
14 8 10 77.4990 8.8290 68.6700 5.2416 1.3084 0.4427 4.8209 53
15 10 10 82.0116 94176 72.5940 5.5468 1.3845 0.4723 5.0964 6.1

159



A 1
1IN N-1 A

msUiundl| dandwweswan | . . .
ey ve wn(N/s) | w(N/s) w, (N/s) | u, (m/s) | u, (m/s) u,(m/s) u,(m/sy | Ah(cm)

(seumsdlay|  (lediun) ‘ :
16 2 15 46.1592 8.6328 37.5264 3.0572 0.7646 0.4329 26345 1.5
17 4 15 70.6320 11.7720 58.8600 46780 1.1699 0.5903 41322 3.7
18 6 15 73.9080 13.7340 60.1740 4.8950 '1..2242 0.6887 4.2245 a1
19 8 15 76.6002 147150 61.8852 5.0733 1.2688 0.7379 4.3446 5.6
20 10 15 81.7584 16.0884 65.6700 5.4149 1.3542 0.8068 46103 6.4
21 2 20 45.0120 12.6960 32.3160 2.9152 0.7318 0.6367 2.2687 1.8
22 4 20 69.1634 15.6584 53.9550 4.4793 1.1244 0.7852 37879 3.9
23 6 20 72.4803 17.6580 54.8223 46941 1.1783 0.8855 3.8488 4.4
24 8 20 76.4420 19.5820 56.8600 4.9507 1.2427 0.8820 3.9918 5.9
25 10 20 80.3850 22.5630 57.8220 5.2061 1.3068 1.1314 4.0594 6.7
26 2 25 44 8600 15.5820 29.2780 2.8527 0.7160 0.7814 2.0554 1.9
27 4 25 68.4990 18.5630 49.9360 4.3559 1.0933 0.9308 3.5057 4.1
28 6 25 72.4710 21,5540 50.9170 46085 1.1567 1.0808 3.5746 4.6
29 8 25 76.3470 23.5060 52.8410 4.8550 1.2186 1.1787 3.7097 6.3
30 10 25 79.3090 25.4870 53.8220 5.0433 1.2659 1.2781 3.7785 7.2

9¢



A15191 -2 MINARLINYNNOVEY 60 DI

C L malfunds | sanidwveansy | . .

o Goumadle)|  (ofigud) Wn(N /) w(N/s) w,(N/sy | u,(mls) | u,(mis) | ulmls) u,(mis) | Ah(cm)
1 2 0 49.05 - - 3.443 0.8612 - - 2.2
2 4 0 67.689 - - 4,752 1.1885 - - 52
3 6 0 78.0876 - - 5.482 1.371 - - 7.3
4 8 0 81.423 - - 5716 1.4296 - - 84
5 10 0 84.8565 - - 5.957 1.4899 - - 9.6
6 2 S 45,7831 4.4145 42,3686 3.2231 0.8053 0.2214 2.9745 26
7 4 5 72.1739 6.3765 65.7974 4.9724 1.2424 0.3198 46193 6.7
8 6 S 78.0718 6.8670 71.2048 53788 1.3439 0.3444 4.9989 8.0
9 8 S 85,7690 7.8480 77.9210 5.9091 1.4764 0.3935 5.4704 9.8
10 10 5 89.6676 8.3385 81.3291 6.1777 1.5435 0.4181 5.7097 1.2
M 2 10 46.2725 5.8860 40.3865 3.1296 0.7812 0.2952 2.8353 33
12 4 10 71.2206 7.8480 63.3726 48170 1.2024 0.3935 4.4490 8
13 5] 10 75.1446 8.4366 66.7080 5.0824 1.2686 0.4231 46832 9.1
14 B8 10 77.4990 8.8290 68.6700 5.2416 1.3084 0.4427 4.8209 10.2
15 10 10 82.0116 9.4176 72.5940 5.5468 1.3845 0.4723 5.0964 1.7

Le



15190 n-2 6lo

nsUsuMED

ey CRIMIMNOSHIN | L (NTs) | wNTs) | wo(NTs) | uy (mls) | u, (mis) | w(mis) | wu(mls) | Ah(cm)
(reumsdlea)|  (Uedidud) ' ' !

16 2 15 46,1592 B8.6328 37.5264 3.0572 0.7646 0.4329 2.6345 34
17 4 15 70.6320 11.7720 58.8600 46780 1.1699 0.5903 4.1322 8.2
18 6 15 73.9080 13.7340 60.1740 4.8950 12242 0.6887 4.2245 9.3

19 B 15 76.6002 14.7150 61.8852 5.0733 1.2688 0.7379 4.3446 10.6
20 10 15 81.7584 16.0884 65.6700 54149 1.3542 0.8068 46103 12

21 2 20 450120 12.6960 32.3160 29152 0.7318 0.6367 2.2687 36
22 4 20 69.1634 15.6584 53.9550 44793 1.1244 0.7852 3.7879 9.4
23 6 20 72.4803 17.6580 54 8223 4 6941 1.1783 0.8855 3.8488 10.7
24 8 20 76.4420 19.5820 56.8600 4.9507 1.2427 0.95820 3.9918 11.4
25 10 20 80.3850 22.5630 57.8220 5.2061 1.3068 1.1314 4.0594 12.4
26 2 25 44 8600 15.5820 29.2780 2.8527 0.7160 0.7814 2.0554 3.9

27 4 25 68.4990 18.5630 49,9360 4.3559 1.0933 0.9309 3.5057 10.5
28 6 25 72.4710 21.5540 50.9170 4 6085 1.1567 1.0808 3.5748 11.5
29 8 25 76.3470 23.5060 52.8410 4.8550 1.2186 1.1787 3.7097 1.7
30 10 25 79.3090 25.4870 53.8220 50433 1.2659 1.2781 37785 12.8

8t



M9 -3 MINARBINYNUTIDVENE 90 BIA

L |msilfunda| dasrduveswen | . . .

T ceumadie)|  (Uedidud) wa(N/s)y | w(N/s) | wN/s) | u,(m/s) | u,(mls) | uilmls) u,(mls) | Ah{em)
1 2 0 49.05 - - 3.443 0.8612 - - 2.2
2 4 0 67.689 - - 4752 1.1885 - - 49
3 6 0 78.0876 - - 5482 1.371 - - 7.1
4 8 0 81.423 - - 5.716 1.4296 - - 8.1
5 10 0 84.8565 - - 5.957 1.4899 - - 9.4
6 2 S 46.7831 4.4145 42.3686 3.2231 0.8053 0.2214 29745 2.5
7 4 S 721738 6.3765 65.7974 4.9724 1.2424 0.3198 46193 6.4
8 6 ] 78.0718 6.8670 71.2048 5.3788 1.3439 0.3444 4.9989 7.8
9 8 5 85.7690 7.8480 77.9210 5.9091 1.4764 0.3935 54704 9.5
10 10 5 B9.6676 8.3385 81.3291 6.1777 1.5435 0.4181 5.7097 10.6
11 2 10 46.2725 5.8860 40.3865 31296 0.7812 0.2952 2.83583 3.3
12 4 10 71.2206 7.8480 63.3726 4.8170 1.2024 0.3935 4.4490 7.9
13 6 10 75.1446 8.4366 66.7080 5.0824 1.2688 0.4231 4.6832 9.0
14 8 10 77.4990 8.8290 68.6700 5.2416 1.3084 0.4427 4.8209 9.8
15 10 10 82.0116 9.4176 72.5840 5.5468 1.3845 0.4723 5.0064 11.2

6t



1151990 1-3 Ao

aRlabl] mafunda) dendnivesm ;vm (N/s) v;,_(N/S) u.fw(N sy | u,(mls)y | u,(mis) u(mis) u,(m/s) | Ah(cm)
(seumsila) CIEHE T . _
16 2 15 46.1592 8.6328 37.5264 3.0572 0.7646 0.4323 2.8345 3.4
17 4 15 70.6320 11.7720 58.8600 4.6780 1.1699 0.5903 41322 8.1
18 8 15 73.5080 13.7340 680.1740 4.8950 1.2242 0.6887 4.2245 9.3
19 8 15 76.6002 14.7150 61.8852 5.0733 1.2688 0.7379 4.3446 10.1
20 10 15 81.7584 16.0884 65.6700 5.4149 1.3542 0.8068 4.6103 11.5
21 2 20 45.0120 12.6960 32.3160 2.9152 0.7318 0.6367 2.2687 36
22 4 20 69.1634 15.6584 53.9550 4.4793 1.1244 0.7852 3.7879 91
23 6 20 72.4803 17.6580 54.8223 4.6941 1.1783 0.8855 3.8488 9.8
24 8 20 76.4420 18.5820 56.8600 4.9507 1.2427 0.6820 3.9918 10.5
25 10 20 80.3850 22.5630 57.8220 5.2061 1.3068 1.1314 4.0594 11.8
26 2 25 44.8600 15.5820 29.2780 2.8527 0.7160 0.7814 2.0554 3.9
27 4 25 68.4990 18.5630 48.9360 4.3559 1.0933 0.9309 3.5057 96
28 6 25 72.4710 21.5540 50.9170 4.6085 1.1567 1.0808 3.5746 10.3
29 8 25 76.3470 23.5060 52.8410 4.8550 1.2186 1.1787 3.7097 10.9
30 10 25 79.3090 25.4870 53.8220 5.0433 1.2659 1.2781 3.7785 12.1

0



1

M15397 A-4 NINANDINYNNBVLIY 120 BIA

mafsunda

vy OO SV Is) | w1 | wo i) |y (mis) |, (mis) | u(mls) u (misy | Ah(em)
(seumsia)|  (Ueiiyua) ‘ :
1 2 0 49.05 - - 3.443 0.8612 - - 2.1
2 4 0 67.689 . - 4752 1.1885 ] - 4.3
3 6 0 78.0876 - i 5.482 1.371 - . 7.1
4 8 0 81.423 - - 5716 1.4296 - . 78
5 10 0 84.8565 - - 5.957 1.4899 - - 8.7
6 2 5 467831 4.4145 42.3686 3.2231 0.8053 0.2214 2.9745 23
7 4 5 72.1739 6.3765 65.7974 4.9724 1.2424 0.3198 46193 5.8
8 6 5 78.0718 6.8670 71.2048 5.3788 1.3439 0.3444 4.9989 73
9 8 5 85.7690 7.8480 77.9210 5.9091 1.4764 0.3935 5.4704 8.9
10 10 5 89.6676 8.3385 81.3291 6.1777 1.5435 0.4181 5.7097 9.9
11 2 10 46.2725 5.8860 40.3865 3.1296 0.7812 0.2952 2.8353 3.1
12 4 10 71.2206 7.8480 63.3726 4.8170 1.2024 0.3935 4.4490 7.4
13 6 10 75.1446 8.4366 66.7080 5.0824 1.2686 0.4231 4.6832 8.4
14 8 10 77.4990 8.8290 68.6700 52416 1.3084 0.4427 4.8209 9.2
15 10 10 82.0116 9.4176 72.5940 5.5468 1,3845 0.4723 5.0964 10.4

Iy



AN N-4 D

iy | TR Smdewman | L v | e Vs | u mls) | u (misy | wmls) | umls) | Ah(em)
GGounsda)|  (eiirud) ' ’
16 2 15 46.1592 8.6328 37.5264 3.0572 0.7646 0.4329 2.6345 32
17 4 15 70.6320 11.7720 58.8600 4 6780 1.1699 0.5903 41322 7.7
18 6 15 73.9080 | 137340 | 601740 | 48950 | 1.2242 0.6867 42245 8.9
19 8 15 76.6002 14.7150 61.8852 5.0733 1.2688 0.7379 43446 96
20 10 15 81.7584 16.0884 65.6700 54149 1.3542 0.8068 46103 10.8
21 2 20 45.0120 12.6860 32.3160 2.9152 0.7318 0.6367 2.2687 3.4
22 4 20 69.1634 15.6584 53.9550 4.4793 1.1244 0.7852 3.7879 8.4
23 6 20 72.4803 17.6580 54 8223 46941 1.1783 0.8855 3.8488 9.1
24 8 20 76.4420 19.5820 56.8600 4 9507 1.2427 0.9820 3.9918 10
25 10 20 B0.3850 22.5630 57.8220 5.2061 1.3068 1.1314 40594 111
26 2 25 44 8600 15.5820 29.2780 2.8527 0.7160 0.7814 2.0554 36
27 4 25 68.4990 18.5630 49,9350 4 3559 1.0933 0.9309 3.5057 8.9
28 6 25 72.4710 21.5540 50.9170 4 6085 1.1567 1.0808 3.5746 95
29 8 25 76.3470 23.5060 52.8410 4 8550 1.2186 1.1787 3.7097 10.2
30 10 25 793090 | 254870 | 538220 | 50433 | 12659 12781 37785 115

A



A15199 N-5 AINAADI

fiyuvoveIy 180 8RN

v | e
i matiunan amﬂm?t:m:mn ‘:Vm(N/S) v:{,(N/s) 14:“,(N/s) u (mis) | u, (mls) u (mls) u (mis) | Ah(em)
(seumsita)|  (Wesizua) ' ;
1 2 0 49.05 - - 3.443 0.8612 - - 2.0
2 4 0 67.689 - - 4,752 1.1885 - - 4.2
3 6 0 78.0876 - - 5.482 1.371 - - 7.0
4 8 0 81.423 - - 5716 1.4296 - - 7.7
5 10 0 84.8565 - - 5.957 1.489%9 - - 8.5
6 2 5 46.7831 4.4145 42,3686 3.2231 0.8053 02214 2.9745 2.3
7 4 5 72.1739 6.3765 65.7974 49724 1.2424 0.3198 46193 55
8 6 5 78.0718 6.8670 71.2048 5.3788 1.3439 0.3444 4.9989 7.2
9 8 5 85.7690 7.8480 77.9210 5.9061 1.4764 0.3935 5.4704 8.9
10 10 5 89.6676 8.3385 81.3291 6.1777 1.5435 0.4181 5.7097 S8
11 2 10 46.2725 5.8860 40,3865 3.1296 0.7812 0.2952 2.8353 3
12 4 10 71.2206 7.8480 63.3726 4.8170 1.2024 0.3935 4.4480 7.2
13 6 10 75.1446 8.4366 66.7080 5.0824 1.2686 0.4231 46832 B.2
14 8 10 77.4980 8.8290 68.6700 5.2416 1.3084 0.4427 4.8209 S0
15 10 10 82.0116 94176 72.5940 5.5468 1.3845 0.4723 5.0964 10.2

57



- y
N131940 N-5 AD

KRrTY maiunds | dnsremvosncy »-v,,,(N/s) -.f;‘(N/s) n:w(N/s) u, (mls) | u,(m/s) u(mls) u (m/s) | Ah{cm)
GGoumadea)|  (efidus) ' ' ‘

16 2 15 46,1592 8.6328 37.5264 3.0572 0.7646 0.4329 2.6345 3.2
17 4 15 70.6320 11.7720 58.8600 46780 1.1699 0.5903 41322 7.5
18 6 15 73.9080 13.7340 60.1740 4.8950 1.2242 0.6887 4.2245 8.8
19 8 15 76.6002 14,7150 61.8852 5.0733 1.2688 0.7379 4.3446 9.4
20 10 15 81.7584 16.0884 65.6700 5.4149 1.3542 0.8068 4.6103 10.7
21 2 20 45.0120 12.6980 32.3160 2.9152 07318 0.6367 2.2687 3.3
22 4 20 69.1634 15.6584 53.9550 44793 1.1244 0.7852 3.7878 7.8
23 6 20 72.4803 17.6580 54,8223 46941 1.1783 0.8855 3.6488 9

24 8 20 76.4420 19.5820 56.8600 4.9507 1.2427 0.9820 3.9918 9.8
25 10 20 80.3850 22.5630 57.8220 5.20861 1.3068 1.1314 4.0594 11.1
26 2 25 44 8600 15.5820 29.2780 2.8527 0.7160 0.7814 2.0554 3.5
27 4 25 68.4990 18.5630 49.9360 4,3559 1.0933 0.9309 3.5057 8.5
28 6 25 72.4710 21.5540 50.8170 4.6085 1.1567 1.0808 3.5746 9.1

29 8 25 76.3470 23.50860 52.8410 4.8550 1.2186 1.1787 3.7097 10.2
30 10 25 79.3090 25.4870 53.8220 5.0433 1.2659 1.2781 3.7785 11.3

by



M3 V-1 MIMUIAAYUNB VY 30 23711

MANUIN Y

Py ﬂ'!‘iﬂﬁ'ﬂ‘ﬂfn ﬂﬂﬁ'lﬁ‘)?l‘l.ldﬂﬂ?ﬁil u (m/s) umz(m/s) ua,(m/s) uw(m/s) Ah(cm) h L(m) Rem K',_
(‘ia'Uﬂ'lﬁmﬂ) (Lﬂ’é]‘ilﬂiuﬂ) '

1 2 0 3.443 0.8612 - - 1.1 0.1444 1.3219 0.425
2 4 0 4.752 1.1885 - - 2.1 0.2832 1.8244 0.4375
3 6 0 5.482 1.371 - - 3.1 0.4277 2.1047 0.4965
4 8 0 5.716 1.4296 - - 3.7 0.5024 2.1945 0.5365
5 10 0 5.957 1.4899 - - 5.0 0.6814 2.2871 0.67

6 2 5 3.2231 0.8053 0.2214 2.9745 1.2 0.1652 | 1.2540(10% | 0.5545
7 4 5 4.9724 1.2424 0.3198 46193 3.2 04249 | 1.9362(10% |  0.5992
8 6 5 5.3788 1.3439 0.3444 4.9989 38 0.5084 | 2.0946(10% | 06127
9 8 5 5.9091 1.4764 0.3935 5.4704 4.9 06540 | 2.3000(10% | 0.6530
10 10 5 6.1777 1.5435 0.4181 5.7097 5.7 0.7649 | 2.4041(10% | 0.6988
11 2 10 3.1296 0.7812 0.2952 2.8353 1.3 0.1694 | 1.2353(10% | 0.5762
12 4 10 4.8170 1.2024 0.3935 4.4490 3.7 0.4661 1.9062(10% |  0.6147
13 6 10 5.0824 1.2686 0.4231 46832 4.0 0.5189 | 2.0106(10°) | 0.6478
14 8 10 5.2416 1.3084 0.4427 4.8209 5.3 0.6970 | 2.0730(10% | 06778
15 10 10 5.5468 1.3845 0.4723 5.0964 6.1 0.7941 | 2.1933(10% | 0.7940

St



= Y
195191 v-1 A9

N
sl A13Y5U2187 amﬂm?a:m:mn u, (m/5) u, (m/5) u(m/s) u,(mls) Ah(em) h (m) Re, K,
(reumadla)|  (esidun)
16 2 15 3.0672 0.7646 0.4329 2.6345 1.6 0.1968 1. 2121(105) 0.7346
17 4 15 46780 1.1699 0.5903 41322 3.7 0.4687 1. 8645(105) 0.7473
18 8 15 4.8950 1.2242 0.6887 4.2245 4.1 0.5244 1. 9413(105) 0.7635
15 8 15 50733 1.2688 0.7379 4.3448 5.6 0.7125 2. 0086(105) 0.7795
20 10 15 5.4149 1.3542 0.8068 46103 6.4 0.8160 2. 1409(105) 0.8241
21 2 20 2.9152 0.7318 0.6367 2.2687 1.8 0.2278 1. 1386(105) 0.7936
22 4 20 4.4793 1.1244 0.7852 3.7879 39 0.4953 1 7864(105) 0.8115
23 6 20 4.6941 1.1783 0.8855 3.8488 4.4 0.5488 1.8609(1 05) 0.8394
24 8 20 4.8507 1.2427 0.9820 3.9918 5.9 0.7450 1.9535(1 05) 0.8550
25 10 20 5.2061 1.3068 1.1314 4.0594 6.7 0.8491 2. 0346(105) 0.8658
26 2 25 2.8527 0.7160 0.7814 2.0554 1.9 0.2360 1. ‘1001(105) 0.8511
27 4 25 4.3558 1.0933 0.9309 3.5057 4.1 0.5122 1. 7389(105) 0.8725
28 6 25 4.6085 1.1567 1.0808 3.5746 46 0.5694 1. 8194(10 ) 0.888S
29 8 25 4.8550 1.2186 1.1787 3.7097 6.3 0.7780 1. 9076(10 ) 0.9106
30 10 25 5.0433 1.2659 1.2781 3.7785 7.2 0.8937 1. 9695(10 ) 0.9470

9¥



MINN -2 MIABIUNYNNDUNY 60 DIAT

o | e
fs MsUsuna 'E]ﬂﬁ'lﬁ’.ll«l:m:»\lﬁu w (mis) 4y (m!s) u (m/s) u (mls) Ah(em) h () Re, K,
(sounsdla) GIEEGAT:S) :

1 2 0 3.443 0.8612 - - 2.2 0.3046 1.3219 0.8965
2 4 0 4,752 1.1885 - - 52 0.7031 1.8244 1.0863
3 6 0 5.482 1.371 - - 7.3 0.9933 2.1047 1.1532
4 8 0 5716 1.4296 - - 8.4 1.1468 2.1945 1.2246
5 10 0 5.957 1.4899 - - 98 1.3113 2.2871 1.2893
6 2 5 3.2231 0.8053 0.2214 2.9745 28 0.3420 1.1479(105) 1.1479
7 4 5 4.9724 1.2424 0.3198 46193 6.7 0.8932 1.2596(105) 1.2596
8 5] 5 53788 1.3439 0.3444 4.9989 8.0 1.0685 1.2877(1 05) 1.2877
9 8 5 5.9091 1.4764 0.3935 5.4704 9.8 1.3033 1.3014(1 05) 1.3014
10 10 5 6.1777 1.5435 0.4181 5.7097 11.2 1.4961 1.3663(105) 1.2668
11 2 10 31296 0.7812 0.2952 2.8353 3.3 0.4320 1.5368(105) 1.5368
12 4 10 4.8170 1.2024 0.3935 4.4490 8 1.0430 1.5662(105) 1.5662
13 5] 10 5.0824 1.2686 0.4231 46832 9.1 1.1847 1.5980(105) 1.5980
14 8 10 52416 1.3084 0.4427 4.8209 10.2 1.3357 1.6139(105) 1.6139
15 10 10 5.5468 1.3845 0.4723 5.0964 1.7 1.5241 1.6494(105) 1.6494

Ly



A15191 U2 Mo

N
s msdsunas awﬂm?ﬂ:mfau 4, (m/5) u,, (m15) u(mis) u(mis) | Ah(em) h L) Re_ K,
(seumsda)|  (leTiud)

16 2 15 3.0572 0.7646 0.432% 2.6345 3.4 0.4398 1.641 8(105) 1.6418
17 4 15 4.6780 1.168%9 0.5803 4.1322 8.2 1.0503 1.6744(105) 1.6744
18 6 15 4.8950 1.2242 0.6887 4.2245 8.3 1.1994 1.6930(105) 1.6930
19 8 15 5.0733 1.2688 0.7379 4.3446 10.6 1.3580 1.7254(105) 1.7254
20 10 15 5.4149 1.3542 0.8068 46103 12 1.5443 1.7580(105) 1.7580
21 2 20 2.9152 0.7318 0.6367 2.2687 36 0.4517 1.7060(105) 1.7060
22 4 20 44793 1.1244 0.7852 3,7879 5.4 1.1850 1.7280(1 05) 1.7280
23 6 20 4.6941 1.1783 0.8855 3.8488 10.7 1.3486 1.7604(1 05) 1.7604
24 8 20 4.9507 1.2427 0.8820 3.9918 11.4 1.4362 1.7887(1 05) 1.7997
25 10 20 5.2061 1.3068 1.1314 4.0594 12.4 1.5591 1.8290(105) 1.8280
26 2 25 2.8527 0.7160 0.7814 2.0554 3.8 0.4789 1.7596(105) 1.7596
27 4 25 4.355% 1.0933 0.9309 3.5057 10.5 1.2930 1.7993(105) 1.7993
28 6 25 4.6085 1.1567 1.0808 3.5746 11.5 1.4268 1.8344(105) 1.8344
29 8 25 4.8550 1.2186 1.1787 3.7097 11.7 1.4420 1.8610(105) 1.8610
30 10 25 5.0433 1.2659 1.2781 3.7785 12.8 1.5850 1.8961(105) 1.8961

8



A1 V-3 ASATINAYUNDVEY 90 DIFA

NN
o mMydfunan ﬂﬂ‘ﬂﬁ??jﬂd?ﬁu w (/) 4y (m15) u (m/s) u (m/s) Ah(em) h L) Re, K,
(soumsdle)|  (uositua) '

1 2 C 3.443 0.8612 - - 2.2 0.3023 1.3219 0.8898
2 4 C 4752 1.1885 - - 4.9 0.6627 1.8244 1.0239
3 6 0 5.482 1.371 - - 7.1 0.9710 2.1047 1.1272
4 8 0 5716 1.4296 - - 8.1 1.1043 2.1945 1.1792
5 10 0 5957 1.4899 - - 9.4 1.2800 2.2871 1.2586
6 2 5 3.2231 0.8053 0.2214 2.9745 2.5 0.3274 1.0988(105) 1.0988
7 4 5 49724 1.2424 0.3198 4.6193 6.4 0.8471 1.1946(105) 1.1946
8 6 5 5.3788 1.3439 0.3444 4.9989 7.8 1.0335 1.2455(105) 1.2455
9 8 5 5.9091 1.4764 0.3935 54704 9.5 1.2716 1.2697(105) 1.2697
10 10 5 6.1777 1.5435 0.4181 57097 10.6 1.4153 1.2930(105) 1.2930
11 2 10 3.1296 0.7812 0.2952 2.8353 3.3 0.4280 1.5228(105) 1.5228
12 4 10 4.8170 1.2024 0.3935 4.4490 79 1.0368 1.5570(105) 1.5570
13 6 10 5.0824 1.2686 0.4231 4.6832 9.0 1.1827 1.5953(105) 1.5953
14 8 10 5.2416 1.3084 0.4427 4.8209 9.8 1.2821 1.6260(105) 1.6260
15 10 10 5.5468 1.3845 04723 5.0964 11.2 1.4628 1.6566(105) 1.6566
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S matffunds ﬂwﬂﬂﬁj?szﬁn u, (m/s) uml(m/S) u (mis) u,(mls) Ah(cm) h L(m) Re, K,
(sovmsida)|  (lesimun)
16 2 15 3.0572 0.7646 0.4329 2.6345 3.4 0.4358 1. 6268(10 ) 1.6268
17 4 15 46780 1.1699 0.5903 41322 8.1 1.0396 1. 6574(10 ) 1.6574
18 6 15 4.8950 1.2242 0.6887 42245 93 1.1989 1. 6890(10 ) 1.6890
19 8 15 5.0733 1.2688 0.7379 4.3446 10.1 1.2981 1. 7231(10 ) 1.7231
20 10 15 5.4149 1.3542 0.8068 46103 11.5 1.4704 1. 7496(10 ) 1.7496
21 2 20 2.9152 0.7318 0.6367 2.2687 36 0.4559 1 7018(10 ) 1.7018
22 4 20 44793 1.1244 0.7852 3.7879 9.1 1.1511 1 7257(10 ) 1.7257
23 6 20 4.6941 1.1783 0.8855 3.8488 98 1.2348 1. 7551(10 ) 1.7551
24 8 20 4.9507 1.2427 0.9820 3.9918 10.5 1.3198 1. 7866(10 ) 1.7866
25 10 20 5.2061 1.3068 1.1314 4.0594 11.8 1.4893 1. 8045(10 ) 1.8045
26 2 25 2.8527 0.7160 0.7814 2.0554 39 0.4789 1.7495(10 ) 1.7495
27 4 25 4.3559 1.0933 0.9309 3.5057 96 1.1862 1.7739(10 ) 1.7739
28 6 25 4.6085 1.1567 1.0808 3.5746 10.3 1.2675 1.8192(10 ) 1.8192
29 8 25 4,8550 1.2186 1.1787 3.7097 10.9 1.3417 1.8365(10 ) 1.8365
30 10 25 5.0433 1.2659 1.2781 3.7785 12.1 1.4990 1.8693(‘10 ) 1.8693
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s n515u1da i]ﬂﬂﬁ]':j'i?)d:lﬁn u (mls) uy, (1 5) u(mls) u(mls) | Ahiem) h L(m) Re, K,
(soumsdla)|  (losivud) '
1 2 1] 3.443 0.8612 - - 21 0.2835 1.3219 0.8345
2 4 0 4,752 1.1885 - - 43 0.586 1.8244 0.9054
3 5] 0 5.482 1.371 - - 7.1 0.9588 2.1047 1.1132
4 8 0 5716 1.4296 - - 7.8 1.0636 2.1945 1.1358
5 10 ] 5.957 1.4899 - - 8.7 1.1898 2.2871 1.1698
6 2 5 32231 0.8053 0.2214 2.9745 23 0.3103 1.0415(10 ) 1.0415
7 4 5 4.9724 1.2424 0.3198 46193 5.8 0.7708 1.0870(10 ) 1.0870
8 5] 5 5.3788 1.3439 0.3444 4.9989 7.3 0.9787 1.1795(10 } 1.1785
9 8 5 5.9091 1.4764 0.3935 5.4704 8.9 1.1928 1.1910(10 } 1.1810
10 10 5 6.1777 1.5435 0.4181 5.7097 9.9 1.3174 1.2036(10 ) 1.2036
il 2 10 3.1296 0.7812 0.2952 2.8353 3.1 0.4013 1.4277{(10 14277
12 4 10 4.8170 1.2024 0.3935 4.4490 7.4 0.9688 1.4548(10 ) 1.4548
13 6 10 5.0824 1.2686 0.4231 46832 8.4 1.0977 1.4807(10 ) 1.4807
14 8 10 5.2416 1.3084 0.4427 4.8209 9.2 1.1991 1. 5103(10 ) 1.5103
15 10 10 5.5468 1.3845 0.4723 5.0964 10.4 1.3568 1. 5366(10 ) 1.5366
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&8 mafumnin élmﬂmfjmfﬁu u, (m!s) um:(m/s) u (m/s) u (m/s) Ah(cm) h (m) Re, K,
(seumsda) (1WesiFua)
18 2 15 3.0572 0.7646 0.4329 2.6345 3.2 0.4027 1.5035(10 ) 1.5035
17 4 15 46780 1.1699 0.5803 41322 7.7 0.5843 1.5296(10 ) 1.5296
18 5] 15 4.8950 1.2242 0.6887 42245 8.9 1.1376 1.5471(10 } 1.5471
19 8 15 5.0733 1.2688 0.7379 4.3446 9.6 1.2360 1.5738(10 ) 1.5738
20 10 15 5.4149 1.3542 0.8068 4.6103 10.8 1.3859 1.5980(10 ) 1.5880
21 2 20 2.9152 0.7318 0.6367 2.2687 34 0.4224 1.5567(10 ) 1.5567
22 4 20 4.47393 1.1244 0.7852 3.7879 8.4 1.0582 1.5805(10 ) 1.58056
23 6 20 46941 1.1783 0.8855 3.8488 9.1 1.1401 1. 5997(10 ) 1.5997
24 8 20 4.9507 1.2427 0.9820 3.8918 10 1.2581 1 6251(10 ) 1.6251
25 10 20 5.2061 1.3068 1.1314 4.0594 111 1.3994 1. 6533(10 ) 1.6533
26 2 25 2.8527 0.7160 0.7814 2.0554 3.6 0.4460 1 5000(10 ) 1.6000
27 4 25 4.3558 1.0933 0.9309 3.5057 89 1.1018 1. 6342(10 ) 1.6342
28 6 25 4.6085 1.1567 1.0808 3.5746 9.5 1.1788 1. 6559(10 ) 1.6559
29 8 25 4.8550 1.2186 1.1787 3.7097 10.2 1.2665 1. 6827(10 ) 1.6827
30 10 25 5.0433 1.2659 1.2781 3.7785 11.5 1.4225 1 7124(‘105) 1.7124
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PN
s asdfunaa am1a314:aa:~|ﬁn w (mls) w, (m!5) u (m/s) u(m/s) Ah(em) h (m) Re, X,
(soumsdlay|  (ledidun) '
1 2 0 3.443 0.8612 - - 2.0 0.2775 1.3219 0.8167
2 4 0 4752 1.1885 - - 4.2 0.5738 1.8244 0.8865
3 5] 0 5.482 1.371 - - 7.0 0.9492 2.1047 1.1019
4 8 0 5.7186 1.4296 - - 7.7 1.0468 2.1945 1.1178
5 10 0 5.957 1.4889 - - 8.5 1.1627 2.2871 1.1432
6 2 5 3.2231 0.8053 0.2214 2.9745 2.3 0.3014 1.0117(105) 1.0117
7 4 5 4.9724 1.2424 0.3198 46193 55 0.7342 1.0354(105) 1.0354
8 <] 5 5.3788 1.3439 0.3444 4.9989 7.2 0.9561 1.1522(105) 1.1522
9 8 5 5.9091 1.4764 0.3935 5.4704 8.9 1.1900 1.1880(‘105) 1.1880
10 10 5 6.1777 1.5435 0.4181 5.7097 9.8 1.3055 1.1927(105) 1.1927
11 2 10 3.1296 0.7812 0.2952 2.8353 3 0.3924 1.3961(10% | 1.3961
12 4 10 4.8170 1.2024 0.3935 4.4430 7.2 0.9473 1.4226(105) 1.4226
13 6 10 5.0824 1.2686 0.4231 4.6832 8.2 1.0744 1.4493(1 05) 1.4493
14 8 10 5.2416 1.3084 0.4427 4.8209 8.0 1.1830 1.5004(105) 1.5004
15 10 10 5.5468 1.3845 0.4723 5.0964 10.2 1.3322 1.5087(105) 1.5087
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ot msUiunda| dandmvesnay u (m/s) u, (m/s) u (m/s) u (m!s) Ah(cm) h (m) Re, K,
(reunisdla) | (Uefidud) 1
16 2 15 3.0572 0.7646 0.4329 2.6345 3.2 0.4115 1.4159(105) 1.4159
17 4 15 4.6780 1.1699 0.5903 41322 7.5 0.9662 1.4435(105) 1.4435
18 6 15 4.8950 1.2242 0.6887 42245 8.8 1.1269 1.4871(105) 1.4871
19 8 15 5.0733 1.2688 0.7379 43446 9.4 1.2108 1.5070(105) 1.5070
20 10 15 5.4149 1.3542 0.8068 4.6103 10.7 1.3668 1.5306(10°) 1.5306
21 2 20 2.9152 0.7318 0.6367 2.2687 3.3 0.4196 1.4495(105) 1.4495
22 4 20 4.4793 1.1244 0.7852 3.7879 7.8 0.9879 1.4756(1 05) 1.4756
23 6 20 4.6941 1.1783 0.8855 3.8488 9 1.1336 1.5208(10°%) 1.5208
24 8 20 4.9507 1.2427 0.9820 3.9918 9.8 1.2315 1.5570(10°%) 1.5570
25 10 20 5.2061 1.3068 1.1314 4.0594 11.1 1.3955 1.5864(105) 1.5864
26 2 25 2.8527 0.7160 0.7814 20554 3.5 0.4386 1.4930(105) 1.4930
27 4 25 4.3559 1.0933 0.9309 3.5057 8.5 1.0508 1.5278(105) 1.5278
28 B 25 4.6085 1.1567 1.0808 3.5746 9.1 1.1158 1.5570(105) 1.5570
29 8 25 4.8550 1.2186 1.1787 3.7097 10.2 1.2593 1.6081(105) 1.6081
30 10 25 5.0433 1.2659 1.2781 3.7785 11.3 1.3966 1.6312(105) 1.6312
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510 A -2 mMmsganevsIn1 s 1Manuy Single phase

VZ
Loss Coefficients for Pipe Components (hL = K, E) (Data from Refs. §, 10, 27)

Component K;
a. Elbows
Regular 90°, flanged 0.3 V=
Regular 90°, threaded 1.5 —"}
Long radius 90°, flanged 0.2 +
Long radius 90°, threaded 07
Long radius 45°, flanged 0.2
Regular 45°, threaded 0.4 v "‘_‘\&
NN
b. 180° return bends V=
180° return bend, flanged 0.2
180° return bend, threaded 1.5
i
c. Tees ‘i f
Line flow, flanged 02 I !
Line flow, threaded 0.9 Vo= -
Branch flow, flanged 1.0
Branch flow, threaded 2.0 :l ‘:
y - -}
d. Union, threaded 0.08
“e. Valves o= -
Globe, fully open 10
Angle, fully open 2
Gate, fully open 0.15
Gate, } closed 0.26
Gate, % closed 2.1
Gate, 2 closed 17
Swing check, forward flow 2
Swing check, backward flow oo
Ball valve, fully open 0.05
Ball valve, § closed 5.5

Ball valve, 3 closed 210
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s H_elium

Hydrogen

v, Kinematic viscosity, m2/s

! Mercury | !

1 x 107 e
s . .

-20 o} 20 40 60 80 100 120
Temperature, °C

8 FIGURE B.2 Kinemstic viscosity of common flulds (at atrnospheric pressure) as a

function of temperature. To convert to BG units of ft/s multiply m?/s by 10.76. (Curves from

R. W. Fox and A. T. McDonald, Introduction to Fluid Mechanics, 3rd Ed., Wiley, New York,

198S8. Used by permission.)
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Abstract

This project present about loss coefficient of flow through a conicat diffuser in pipeline that combine with water and sand by
searching an equation from result of the experiment. The study censider about volume of sand result at 0,5,10,15,20 and 25
percent and mean of angle ’s size that 30,60,90,120 and 180 degree. After that using the result to plot graph show the relation
between head loss with flow speed in the pipe this graph can use for measuring loss coefficient. From result of studying is found that
average Reynolds number is the same at 2.4041(10%) by angle’s size 30 degree and volume of sand at 5 percent loss coefticient (K )
= (.6988 and volume of sand at 25 percent loss coefficient (K ) = 0.9470 for angle’s size 90 degree at volume of sand 5 percent loss
coefficient (K ) = 1.2930 and volume of sand 25 percent loss coefficient (Kp) = 1.8693 in the other of 180 degree angle at volume
of sand 5 percent loss coefficient (Ki) = 1.3961 and volume of sand at 25 percent loss coefficient (K.} = 1.6312. From result of
studying it can determine that increasing volume of sand cause the loss coefficient (K. ) also incrcased. Increasing degree of angle
from 30 to 90 make the loss coefficient (K ) increased. However, if degree of angle is increased from 90 to 180, the result of the loss
coefficient is decreased.

“© 2007 Department of Mechanical Engineering, KMITL. All rights reserved”

Keywords: loss coefficient, conical diffuser, fitting ,two phase flow
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