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LAMPIRAN



Lampiran A

Tabel Al.

Tabel A2.

Rumus konversi celcius (°C) ke Kelvin (K)

Skala yang diinginkan Formula

kelvin K=°C + 273,15
Fahrenheit °F=°Cx1,8+32
Rankine °Ra =1,8 x (°C + 491,67)
Delisle °De =(100 -°C) x 1,5
Newton °N = °C x 33/100
Réaumur ‘Ré=°Cx0,8

Remer ‘Re=°Cx21/40+75

Konversi atm ke Pascal

1 0.0681 2771 703.8  70.38 16 0.0704 2.036 51715 5.17 68.95 0.0689 6,895
14.7 <L | 407.2 10,343 1,0343 2351 1.033  29.92 760 76 1013  1.013 101,325
0.0361  0.00246 | 1 254 2.54 0.5775 0.00254 0.0735 1.866 0.187 2.488 0.00249 24838

0.001421 0.000097 0.0394 o 0.1 0.0227 0.0001 0.00289 0.0735 0.00735 0.098 0.000098 9.8
0.01421 0.000967 0.3937 10 1 0.227 @ 0.001 0.0289 0.735 0.0735 0.98 0.00098 98
0.0625 | 0.00425 1.732 43986 4.40 i 0.0044 0.1273 3232 0.3232 431 | 0.00431 431
14.22 0.968 3941 100,010 1,001 2276 1 28.96 | 735.6 73.56 | 980.7 0.981 98,067
0.4912  0.03342 13.61 3457 3457 7858 0.0345 1 254 254 3386 0.0339 3,386
0.01934 0.001316 0.536 13.61 1.361 0.310 0.00136 0.0394 . 1 0.1 | 1.333 0.001333 1333
0.1934 | 0.01316 5.358 136.1 13.61 310 0.0136 0.394 10 58 ‘ 13.33 [ 0.01333 | 1,333
0.0145 0.000987 0.4012 10.21 1.021 0.2321 0.00102 0.0295 0.75 0.075 1 0.001 100
14504 0987 @ 4019 10,210 1021 2321 1.02 29.53 750 75 1,000 1 100,000
0.000145 0.00001 0.00402 0.102 0.0102 0.00232 0.00001 0.000295 0.0075 0.00075 0.01 0.00001 4
0.14504 0.00987 4.019 102.07 10.207 2.321 0.0102 0.295 75 0.75 10 0.01 1,000
145.04  9.869 | 4019 102,074 10,207 2321 10.2 295.3 7500 750 10,000 10

6.895 0.0069

101.3  0.1013
0.249 0.00025
0.0098 0.00001
0.098 0.0001
0.431 0.00043
98.07 0.0981
3.386 0.00339
0.1333/0.000133
1.333  0.00133

04  0.0001
100 04
0.001 0.000001
1 0001

1,000,000 1,000 1




Tabel A3.

Tabel A4.

Tabel A5.

Kecepatan aliran fluida (Uo) melintasi benda uji dan bilangan Reynolds (Re).

Uo (m/s) | Bilangan Reynolds

5 16486

7 23080

9 29675

11 36269

13 42864

15 49458

17 56052

19 62647

21 69241

Panjang benda uji eksperimen pada model 1 dan model 2
No | Model | L (m) Model 11 L (m)
1 Ia 0.05 A 0.05
2 I 0.05 Il 0.05
3 Ic 0.05 llc 0.05
4 Ip 0.05 llp 0.05
5 le 0.05 g 0.05
6 I 0.05 e 0.05
7 lc 0.05 Il 0.05
Luas frontal area pada model 1 dan model 2

No | Model | A (m? | Model Il A (m?)
1 Ia 0.01 A 0.0075
2 Is 0.01025 Il 0.008
3 Ic 0.01075 llc 0.009
4 Io 0.01125 llp 0.01
5 5 0.01175 lg 0.011
6 Ir 0.01225 11z 0.012
7 I 0.01275 Il 0.013




Tabel AG.

Nilai gaya drag pendekatan eksperimental pada model 1

5 Gaya drag, Fd
fe (109 I Ip Ic Ip Ig Iy I
1.60 0.270 0.261 0.261 0.267 0.255 0.261 0.259
230 0.449 0.467 0.450 0.445 0.436 0.459 0.443
2.90 0.678 0.702 0.710 0.680 0.682 0.698 0.661
3.60 0.969 1.025 0.967 0.966 0.942 0.982 0.956
4.0 1318 1376 1316 1.298 1312 1342 1.297
4.90 1.760 1789 1732 1,699 1717 1.720 1.704
5.60 2.209 2.215 2127 2.148 2173 2.156 2.129
6.20 2.709 2.698 2.624 2616 2,652 2.644 2613
6.90 3.280 3.34 3.166 3.174 3.180 3.197 2.893
Tabel A7. Nilai Nilai gaya drag pendekatan eksperimental pada model 2
Gaya drag, Fd
fe (10°) =y TG I I I T g
1.60 0.279 0.284 0.281 0.267 0.260 0.254 0.248
230 0.459 0.486 0.462 0.445 0.448 0.443 0.425
2.90 0.749 0.741 0.737 0.680 0.671 0.661 0.649
3.60 1.063 1,049 1014 0.966 0.971 0.950 0.933
4.20 140 1.405 1383 1.298 1341 1.252 1.242
4.90 1.860 1819 1785 1.699 1.746 1652 1676
5.60 2.366 2337 2.254 2.148 2.203 2.103 2127
6.20 2.909 2817 2742 2616 2.690 2581 2591
6.90 3.504 3423 3.327 3.174 3.283 3.091 3.131
Tabel A8. Nilai Nilai gaya drag pendekatan komputasional pada model 1
5 Gaya drag, Fd
fe 109 la Ip Ic Ip Ig Iy Ig
1.60 0.282 0.286 0.283 0.279 0.276 0.274 0.272
2.30 0.484 0.491 0.488 0.480 0.475 0.470 0.467
2.90 0.743 0.753 0.745 0.733 0.728 0.717 0.716
3.60 1,057 1071 1.059 1,040 1.028 1.017 1012
4.0 1423 1443 1.429 1403 1386 1372 1368
4.90 1.850 1.867 1.857 1821 1.799 17719 1776
5.60 2331 2.35 2.338 2.296 2.265 2.246 220
6.20 2.870 2.898 2.880 2.828 2.790 2759 2761
6.90 3.463 3.498 3.476 3.411 3.370 3.329 3.328




Tabel A9. Nilai Nilai gaya drag pendekatan komputasional pada model 2

Gaya drag, Fd

fe (10°) g I I I, Iz T I

1.60 0.291 0.297 0.293 0.286 0.281 0.274 0.272
2.30 0.505 0.518 0.507 0.491 0.484 0.472 0.468
2.90 0.784 0.798 0.778 0.753 0.738 0.719 0.716
3.60 1.113 1.126 1.105 1.069 1.045 1.022 1.015
4.20 1.508 1.528 1.489 1.443 1.410 1.378 1.369
490 1.966 1.987 1.935 1.871 1.832 1.787 1.776
5.60 2.478 2.507 2.440 2.358 2.309 2.253 2.237
6.20 3.036 3.079 3.003 2.904 2.839 2.769 2.749
6.90 3.663 3.709 3.620 3.507 3.433 3.347 3.318

Tabel A10. Data pengamatan distribusi tekanan model 1a

HASIL PENGAMATAN DISTRIBUSI TEKANAN

Model I P =716 mmHg T=26C

U ho M | h2 [ n3 | n4 hs | hé h7 Pstaa | Psts

5mis 0.0 01 | 03 [ 03 | 02 [ 02 | o3 03 02 | -01

7mls U.U | U.1 | U.o6 | U.8 | U./ I U./ | U.8 | U.8 | -U.Z2 | U.U

9mis 0.0 0.2 1.0 1.0 1.1 1.2 1.2 1.2 -0.5 0.1

. 11 mis 0.0 0.2 1.5 1.7 1.5 1.6 1.8 1.8 -0.7 0.1
Silinder 1

13 m/s 0.1 0.5 2.0 2.3 2.1 2.2 2.5 2.6 -0.9 0.3

15 mis 0.2 0.5 2.4 2.6 2.4 2.4 3.0 3.2 -1.2 0.4

17 mis 0.2 0.6 3.5 41 3.7 4.1 45 4.6 -1.5 0.5

19 m/s 0.5 0.9 4.4 5.2 4.6 4.9 5.6 5.8 -1.8 0.6

21 mis 0.5 1.2 5.4 6.5 5.6 5.8 6.9 7.3 -2.0 0.7

1] h9 h10 h11 h12 h13 h14 h15 h16 P stag P sts

5mls 0.0 0.1 0.3 0.3 0.2 0.2 0.3 0.3 -0.2 -0.1

7mls 0.0 0.1 0.6 0.8 0.7 0.7 0.8 0.8 -0.2 0.0

9mis 0.0 0.2 1.0 1.0 1.1 1.2 1.2 1.2 -0.5 0.1

. 11 mis 0.0 0.2 1.5 1.7 1.5 1.6 1.8 1.8 -0.7 0.1
Silinder 2

13 m/s 0.1 0.5 2.0 2.3 2.1 2.2 2.5 2.6 -0.9 0.3

15 mis 0.2 0.5 2.4 2.6 2.4 2.4 3.0 3.2 -1.2 0.4

17 mis 0.2 0.6 3.5 41 3.7 4.1 45 4.6 -1.5 0.5

19 m/s 0.5 0.9 4.4 5.2 4.6 4.9 5.6 5.8 -1.8 0.6

21 mis 0.5 1.2 5.4 6.5 5.6 5.8 6.9 7.3 -2.0 0.7

U h18 h19 h20 h21 h22 h23 h24 h25 P stag P sts

5mls 0.0 0.3 0.3 0.3 0.2 0.2 0.3 0.2 -0.2 -0.1

7mis 0.0 0.7 0.7 0.7 0.6 0.6 0.6 0.1 -0.2 0.0

9mis 0.0 1.5 1.3 1.0 1.0 1.0 1.3 1.5 -0.5 0.1

. 11 mis 0.0 2.4 2.0 1.4 1.4 1.4 1.8 2.2 -0.7 0.1
Silinder 3

13 mis 0.0 3.4 2.7 2.0 1.8 1.8 2.6 3.2 -0.9 0.3

15 m/s 0.0 4.3 3.4 2.6 2.6 2.7 3.4 4.2 -1.2 0.4

17 mis 0.0 5.7 4.7 3.4 3.4 3.5 4.6 5.5 -1.5 0.5

19 mis 0.1 6.9 6.2 4.4 43 4.4 5.2 6.6 -1.8 0.6

21 mis 0.1 8.0 7.2 5.1 5.1 5.2 7.4 7.8 -2.0 0.7




Tabel A11. Data hasil distibusi tekanan pada Model 2¢c

TABEL HASIL PERHITUNGAN KOEFISIEN TEKANAN PADA SILINDER PERSEGI
Model Il

Re h0 h1 h2 h3 h4 h5 h6 h7
0,17E+05 0.00 | -3.00 | -1.50 | -2.50 -2.00 -2.50 -3.00 -3.00
0,24E+05 0.00 | -3.00 | -1.00 | -1.75 -1.50 -1.75 -2.50 -2.25
0,31E+05 0.00 | -3.60 | -2.80 | -2.00 -2.00 -2.40 -2.80 -2.80
Silinder 1 0,38E+05 0.22 | -2.22 | -1.11 | -1.00 -1.44 -1.67 -2.00 -2.11
0,44E+05 0.17 | -2.00 | -1.25 | -1.08 -1.58 -1.75 -2.08 -2.25
0,51E+05 0.19 | -1.56 | -1.25 | -1.56 -2.31 -2.44 -2.25 -2.38
0,58E+05 0.21 | -1.68 | -1.32 | -1.74 -2.53 -2.68 -2.47 -2.63
0,65E+05 0.18 | -1.55 | -1.18 | -1.82 -2.45 -2.36 -2.45 -2.77
0,72E+05 0.15 | -1.69 | -1.46 | -1.92 -2.77 -3.00 -2.73 -2.88

Re h9 h10 h11 h12 h13 h14 h15 h16
0,17E+05 0.00 | -3.00 | -3.00 | -2.00 -2.00 -2.00 -3.00 -3.00
0,24E+05 0.00 | -2.25 | -2.25 | -1.50 -1.50 -1.50 -2.25 -2.25
0,31E+05 0.00 | -2.60 | -2.60 | -2.00 -2.00 -2.00 -2.60 -2.40
Silinder 2 0,38E+05 0.11 | -2.00 | -2.00 | -1.44 -1.44 -1.67 -1.89 -1.78
0,44E+05 0.17 | -2.00 | -2.00 | -1.42 -1.42 -1.75 -1.92 -2.00
0,51E+05 0.19 | -1.56 | -1.50 | -1.81 -1.94 -1.88 -1.88 -1.81
0,58E+05 0.16 | -1.68 | -1.63 | -1.95 -2.11 -2.05 -2.05 -2.00
0,65E+05 0.14 | -1.73 | -1.68 | -1.95 -2.23 -2.18 -2.18 -2.09
0,72E+05 0.15 | -1.85 | -1.81 | -1.88 -1.88 -2.08 -2.50 -2.46

Re h18 h19 h20 h21 h22 h23 h24 h25
0,17E+05 0.00 | -3.00 | -1.50 | -2.50 -2.00 -2.50 -3.00 -3.00
0,24E+05 0.00 | -2.25 | -2.25 | -1.50 -1.50 -1.50 -2.25 -2.25
0,31E+05 0.00 | -2.60 | -2.60 | -2.00 -2.00 -2.00 -2.60 -2.40
- 0,38E+05 0.11 | -2.00 | -2.00 | -1.44 -1.44 -1.67 -1.89 -1.78

Silinder 3

0,44E+05 0.17 | -2.00 | -2.00 | -1.42 -1.42 -1.75 -1.92 -2.00
0,51E+05 0.19 | -1.56 | -1.25 | -1.56 -2.31 -2.44 -2.25 -2.38
0,58E+05 0.21 | -1.68 | -1.32 | -1.74 -2.53 -2.68 -2.47 -2.63
0,65E+05 0.18 | -1.73 | -1.18 | -1.82 -2.45 -2.50 -2.55 -2.77
0,72E+05 0.15 | -1.85 | -1.46 | -1.92 -2.77 -3.00 -2.73 -2.88




tandem dengan

tiga silinder persegi tersusun

Karakteristik aliran melintasi

Tabel A12.

konfigurasi paralel pada model 2c pada semua tingkat kecepatan upstream.

Visualisasi

il

Komputasi
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Tabel A13. Sifat fisis udara

Desitas Bt T Vi§kosit_as V'iskosita‘ls Rasio g Kecepatan

Temperatur Dinamik Kinematik Panas Jenis Suara
P Y 1} v k [

(°C) (kg/m®) (N/m?*) (N.s/m?) (m*s) (-) (m/s)
-40 1514 14 85 1.57x 100 0 1.04x100 0 1.401 306.2
-20 1.395 13.68 1.63x100 [ 1.17x100 0 1.401 319.1
0 1.292 12.67 1.71x100 0 1.32x100 10 1.401 3314
5 1.269 12.45 1.73x 100 [ 136x100 [ 1401 3344
10 1.247 12.23 1.76 x 100 [ 141x10010 1401 3374
15 1.225 12.01 1.80x 100 [ 1.47x 100 [ 1401 3404
20 1.204 11.81 1.82x 1000 1.51x100 0 1.401 3433
25 1.184 11.61 1.85x 100 [ 1.56x 100 0 1401 3463
30 1.165 1143 1.86x 100 [ 1.60x 100 0 1.400 3491
40 1.127 11.05 1.87x 100 [ 1.66 x 100 [ 1.400 3547
50 1.109 10.88 1.95x100 [ 1.76 x 100 0 1.400 3603
60 1.060 10.40 1.97x 100 [ 186x 100 [ 1.399 365.7
70 1.029 10.09 2.03x1000 1.97x100 10 1.399 371.2
80 0.9996 9.80 2.07x1000 207x1000 1.399 376.6
90 0.9721 9.53 2.14x 100 0 220x 1000 1.398 381.7
100 0.9461 9.28 2.17x 100 0 229x 100 0 1.397 386.9
200 0.7461 732 253x10010 339x10010 1.390 4345
300 0.6159 6.04 2.98x 100 [ 484x100 [ 1.379 476.3
400 0.5243 5.14 332x10010 634x10010 1.368 5141
500 0.4565 448 3.64x100 0 797x 10010 1.357 548.8
1000 0.2772 2.72 5.04x10010 1.82x10010 1.321 694.8

Didasarkan atas data dari R. D. Blevins, Applied Fluid Dynamics Handbook, Van Nostrand

Reinhold Co., Inc.,
New York, 1984. 'Densitas dan berat jenis berhubungan melalui persamaan Y = pg. Untuk tabel ini
g =19,807 m/s'.



Lampiran B

Proses pengambilan data.




