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LAMPIRAN 1.

Main Parameters of ship-bulb combinations of data collected with Cb = 0,7
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Fig. 14 Resioval power reducton coelficient of 14 ship-bulb combinations as a function of
Froude numaer. Basic diagram for Figs. 15-20 (lor main perameters, see Table 2). Curve
parameler is the bulb form
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Sumber : Alferd M. Kracht, desain of bulbous bows

Main Parameters of ship-bulb combinations of data collected with Cb = 0,7
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LAMPIRAN 2

Penentuan kecepatan Model kapal

B  Untuk Kecepatan 9 Knot atau 0,732 m/s

9 Knot

Frs =Frm
dimana: Vs 4,6296 Vi
Frs = = —— Frm=

/8L, VIBT* 72,1 /B,
Frs= 0.17408

Lm= 1.8023m
Frs =Frm= 0.17408 g= 9.81 m/s"2

sehingga kecepatan dalam m/s jika fr disamakan
(berdasarkan hukum kesamaan kinematis)

Uy =+/9 XLy XFrm

Vm (m/s)= 0.732004

C Untuk Kecepatan 12 knot atau 0,976 m/s

12 Knot
Frs=Frm

dimana: Vs 6,1728 Vi
Frs= = e Frm=

/8L, VO9,8T* 72,1 \/g_]-‘m
Frs= 0.2321

Lm= 1.8023m
Frs=Frm=  0.2321 g= 9.81 m/s"2

sehingga kecepatan dalam nvs jika fr disamakan
(berdasarkan hukum kesamaan kinematis)

Uy =+/g X Ly X Frm

— (m/s)= 0.976
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D Untuk Kecepatan 15 knot atau 1,22 m/s

15 Knot
Frs = Frm
dimana: fee Vs _ 7716 e _Vm
/8L, V9,8T* 721 \/gf_
m
Frs= 0.29013
Lm= 1.8023m
Frs =Frm= 0.29013 g= 9.81 m/s"2

sehingga kecepatan dalam s jika fr disamakan
(berdasarkan hukum kesamaan kinematis)

Uy =+/9 X Ly X Frm

Vm (m/s)= 1,22

fror]

f
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LAMPIRAN 3

Penentuan nilai tekanan sensor model kapal menggunakan Rigid body setiap variasi

kacepatan.
D =0,011 m, maka luas penampang lingkaran
A =]]xr?=3,14 x (0, 015)?m = 0,000707 m?
5v/nilai data digital
Tegangan = =V
1024
Jadi, Tekanan _Tegangan (V)/9.6503 N _ N/m?
0,000707 m?
Tenakan pada kecepatan 0,732 m/s
Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0
0.4 0 0 0 0 0 0 0 0 0 0 0 0
0.5 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 0 0 0 0 0 0 0 0 0 0
0.7 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
0.8 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
0.9 1 1 0 0 0.00488 0.00488 0 0 66.6958 66.6958 0 0
1 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
11 0 0 0 0 0 0 0 0 0 0 0 0
1.2 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0 0
1.4 0 2 0 0 0 0.00977 0 0 0 133.392 0 0
15 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
1.6 1 2 0 0 0.00488 0.00977 0 0 66.6958 133.392 0 0
1.7 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
1.8 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
1.9 0 0 0 0 0 0 0 0 0 0 0 0
2 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
2.1 0 0 0 0 0 0 0 0 0 0 0 0
2.2 1 0 0 0  0.00488 0 0 0 66.6958 0 0 0
2.3 1 0 1 0 0.00488 0 0.00488 0 66.6958 0 66.6958 0
2.4 3 0 0 0  0.01465 0 0 0 200.087 0 0 0
2.5 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
2.6 0 0 0 0.00488 0 0 0 66.6958 0 0 0
1 0 0 0  0.00488 0 0 0 66.6958 0 0
0 0 0 0.00488 0 0 0 66.6958 0 0 0
0 0 1 0.01953 0 0 0.00488 266.783 0 0 66.6958
| 3 0 0 0.00488 0.01465 0 0 66.6958  200.087 0 0
| 0 0 1 0.01953 0 0 0.00488 266.783 0 0 66.6958
1 0 0 0  0.00488 0 0 0 66.6958 0 0
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
33 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
34 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
35 1 3 0 0 0.00488  0.01465 0 0 66.6958  200.087 0 0
36 2 0 1 3 0.00977 0 0.00488 0.01465 133.392 0 66.6958 200.087
3.7 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
38 2 3 0 0 0.00977 0.01465 0 0 133392  200.087 0 0
39 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
4 5 0 0 0 0.02441 0 0 0 333.479 0 0 0
41 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
4.2 4 0 0 1 0.01953 0 0 0.00488 266.783 0 0 66.6958
43 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
44 0 0 2 0 0 0 0.00977 0 0 0 133392 0
45 5 0 0 1 0.02441 0 0 0.00488 333479 0 0 66.6958
46 2 1 0 0 0.00977 0.00488 0 0 133392  66.6958 0 0
47 1 3 0 0 000488  0.01465 0 0 66.6958 200.087 0 0
48 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
4.9 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
5 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
5.1 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
5.2 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
53 2 3 0 0 0.00977 0.01465 0 0 133.392  200.087 0 0
5.4 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
55 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
56 0 0 0 0 0 0 0 0 0 0 0 0
5.7 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
58 2 0 1 1 0.00977 0 0.00488 0.00488  133.392 0 66.6958 66.6958
59 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
6 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
6.1 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
6.2 1 3 0 0 0.00488  0.01465 0 0 66.6958  200.087 0 0
6.3 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
6.4 5 0 0 0 0.02441 0 0 0 333479 0 0 0
6.5 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
6.6 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
6.7 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
6.8 1 1 0 0 0.00488  0.00488 0 0 66.6958 66.6958 0 0
6.9 2 2 0 0 000977 0.00977 0 0 133392 133.392 0 0
7 1 1 0 0 0.00488  0.00488 0 0 66.6958 66.6958 0 0
7.1 0 2 0 0 0 0.00977 0 0 0 133.392 0 0
7.2 1 2 0 0 0.00488  0.00977 0 0 666958 133.392 0 0
7.3 2 3 0 0 0.00977 0.01465 0 0 133.392  200.087 0 0
74 1 1 0 0 000488  0.00488 0 0 666958 66.6958 0 0
75 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
76 0 0 0 0 0 0 0 0 0 0 0 0
7.7 0 1 1 0 0 0.00488 0.00488 0 0 666958 66.6958 0
78 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
7.9 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
8 0 0 2 0 0 0 0.00977 0 0 0 133392 0
1 0 0 0.00488  0.00488 0 0 66.6958 66.6958 0 0
0 0 0 0.00977 0 0 0 133.392 0 0 0
0 2 0 0 0 0.00977 0 0 0 133.392 0
3 0 0 0.00488  0.01465 0 0 66.6958  200.087 0 0
2 0 0 0.00488  0.00977 0 0 666958 133.392 0 0
1 0 0 0 0.00488 0 0 0 66.6958 0 0
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
8.7 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
8.8 2 0 1 0 0.00977 0 0.00488 0 133.392 0 66.6958 0
8.9 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
9 0 2 0 0 0 0.00977 0 0 0 133.392 0 0
9.1 3 1 0 0 0.01465 0.00488 0 0 200.087 66.6958 0 0
9.2 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
9.3 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
9.4 0 0 0 0 0 0 0 0 0 0 0 0
9.5 0 0 3 0 0 0 0.01465 0 0 0  200.087 0
9.6 1 3 0 0 0.00488 0.01465 0 0 66.6958  200.087 0 0
9.7 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
9.8 4 0 0 0 0.01953 0 0 0 266.783 0 0 0
9.9 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0
Tekanan Rata-rata 152113 122276 94.4858  88.9278
percobaan 2
Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu ™ sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0
0.4 0 0 0 0 0 0 0 0 0 0 0 0
0.5 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 0 0 0 0 0 0 0 0 0 0
0.7 2 0 1 0 0.00977 0 0.00488 0 133.392 0 66.6958 0
0.8 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
0.9 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
1 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
1.1 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
1.2 1 1 0 0 0.00488 0.00488 0 0 66.6958 66.6958 0 0
1.3 0 0 0 0 0 0 0 0 0 0 0 0
1.4 0 0 0 0 0 0 0 0 0 0 0 0
15 2 0 1 0 0.00977 0 0.00488 0 133.392 0 66.6958 0
1.6 0 0 0 0 0 0 0 0 0 0 0 0
1.7 0 0 0 0 0 0 0 0 0 0 0 0
1.8 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
1.9 2 0 1 0 0.00977 0 0.00488 0 133.392 0 66.6958 0
2 0 1 0 0 0  0.00488 0 0 0 66.6958 0 0
2.1 0 0 0 2 0 0 0 0.00977 0 0 0 133.392
2.2 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
2.3 0 2 0 0 0 0.00977 0 0 0 133.392 0 0
2.4 1 0 1 0 0.00488 0 0.00488 0 66.6958 0 66.6958 0
25 0 0 0 1 0 0 0  0.00488 0 0 0 66.6958
S— 2 0 0 0 0.00977 0 0 0 133.392 0 0
0 0 1 0 0 0 0.00488 0 0 0 66.6958
0 0 0  0.01465 0 0 0  200.087 0 0 0
l 0 1 0 0.01953 0 0.00488 0 266.783 0 66.6958 0
. e 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
r =\ 0 1 0  0.01465 0  0.00488 0  200.087 0 66.6958 0
L ¥
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percobaan 2

Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu "~ sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
3.2 1 1 0 0 0.00488 0.00488 0 0 66.6958 66.6958 0 0
33 3 0 1 0 0.01465 0 0.00488 0 200.087 0 66.6958 0
3.4 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
35 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
3.6 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
3.7 3 0 1 0 0.01465 0 0.00488 0 200.087 0 66.6958 0
3.8 0 0 0 1 0 0 0  0.00488 0 0 0 66.6958
3.9 1 1 0 0 0.00488 0.00488 0 0 66.6958 66.6958 0 0
4 1 2 0 0 0.00488 0.00977 0 0 66.6958 133.392 0 0
4.1 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
4.2 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
4.3 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
4.4 0 0 1 1 0 0 0.00488 0.00488 0 0 66.6958 66.6958
45 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
4.6 0 1 0 0 0  0.00488 0 0 0 66.6958 0 0
4.7 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
4.8 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
4.9 0 0 0 0 0 0 0 0 0 0 0 0
5 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
5.1 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
5.2 0 0 0 0 0 0 0 0 0 0 0 0
53 0 0 0 0 0 0 0 0 0 0 0 0
5.4 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
55 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
5.6 3 0 1 0 0.01465 0 0.00488 0 200.087 0 66.6958 0
5.7 4 0 1 0 0.01953 0  0.00488 0 266.783 0 66.6958 0
5.8 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
5.9 1 0 0 1 0.00488 0 0 0.00488 66.6958 0 0 66.6958
6 0 0 0 1 0 0 0  0.00488 0 0 0 66.6958
6.1 0 0 0 0 0 0 0 0 0 0 0 0
6.2 3 0 1 0 0.01465 0 0.00488 0 200.087 0 66.6958 0
6.3 0 0 0 0 0 0 0 0 0 0 0 0
6.4 0 0 0 0 0 0 0 0 0 0 0 0
6.5 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
6.6 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
6.7 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
6.8 1 2 0 0 0.00488 0.00977 0 0 66.6958 133.392 0 0
6.9 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
7.1 0 0 0 0 0 0 0 0 0 0 0 0
7.2 1 1 0 0 0.00488 0.00488 0 0 66.6958 66.6958 0 0
7.3 3 0 0 0 0.01465 0 0 0 200.087 0 0 0
7.4 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
75 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
7.6 2 0 0 0 0.00977 0 0 0 133.392 0 0 0
7.7 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
7.8 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
— 2 0 0 0.00488 0.00977 0 0 66.6958 133.392 0 0
2 0 0 0.00488 0.00977 0 0 66.6958 133.392 0 0
» 0 0 0 0 0 0 0 0 0 0 0
l 0 0 1 0 0 0  0.00488 0 0 0 66.6958
’ Al P 0 0 0 0.01465 0 0 0 200.087 0 0 0
14 12 0 0 0 0 0 0 0 0 0 0 0
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percobaan 2

Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
8.5 1 1 0 0 0.00488  0.00488 0 0 66.6958 66.6958 0 0
8.6 1 2 0 0 0.00488 0.00977 0 0 66.6958 133.392 0 0
8.7 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
8.8 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
8.9 1 2 4 0 0.00488 0.00977  0.01953 0 66.6958 133.392 266.783 0
9 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
9.1 0 0 0 1 0 0 0 0.00488 0 0 0 666958
9.2 1 0 0 0 0.00488 0 0 0 66.6958 0 0 0
9.3 0 1 0 0 0 0.00488 0 0 0 66.6958 0 0
9.4 0 0 0 1 0 0 0 0.00488 0 0 0 66.6958
9.5 0 0 0 0 0 0 0 0 0 0 0 0
9.6 4 0 1 0 0.01953 0 0.00488 0 266.783 0 66.6958 0
9.7 0 1 0 0 0 0.00488 0 0 0 666958 0 0
9.8 3 0 1 0 0.01465 0 0.00488 0 200.087 0 66.6958 0
9.9 1 2 0 0 0.00488  0.00977 0 0 66.6958 133.392 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0
Tekanan Rata-rata 134.842  91.7068 80.035 69.8718
PERCOBAAN 1
400
350
300
o
é 250 Sensorl
Z 200
c Sensor 2
@ 150 ‘ ‘
© Sensor 3
< 100
= ‘ i/ \ ‘I ‘l l Sensor 4
>0 ( It
o | LA VLA ORI L AMORATL A V AR AT |
50 0 2 4 6 8 10 12
Waktu (s)
Grafik Percobaan 1 kecepatan 0,732 m/s
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300
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Tekanan (N/m2)
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o

Grafik Percobaan 2 kecepatan 0,732 m/s

PERCOBAAN 2

(I AS

| M

A ALUAN

10

6

Waktu (s)

12

Sensor 1

Sensor 2
Sensor 3

Sensor 4

Nilai rata-rata tekanan model pada percobaan 1 dan percobaan 2 pada kecepatan
0,732 m/s dapat dilihat pada tabel berikut

Tekanan pada Kecepatan 0,976 m/s

0.732 m/s

Sensorl

Sensor 2  Sensor 3

Sensor 4

percl (N/m2)

perc 2 (N/m2)
Tekanan (N/m2)

152.1133 122.2757 94.48576
134.8416 91.70677 80.035
143.4774 106.9912 87.26038

88.92778
69.87182
79.3998

1. Percobaan 1 kecepatan 0,976 m/s

Wakt Data Digital Tegangan (V) Tekanan (N/m”2)
u Senso  Senso  Senso  Senso  Senso  Senso  Senso  Senso  Sensor  Sensor  Sensor  Sensor
rl r2 r3 r4 rl r2 r3 r4 1 2 3 4

0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 10 5 0 0 0.049 0.024 0 0 667 333.5 0 0
0.3 3 0 0 0 0.015 0 0 0 200.1 0 0 0
0.4 0 0 5 0 0 0 0.024 0 0 0 3335 0
0.5 0 2 0 0 0 0.01 0 0 0 1334 0 0
0.6 4 8 0 0 0.02 0.039 0 0 266.8 533.6 0 0
0.7 9 4 0 0 0.044 0.02 0 0 600.3 266.8 0 0
0.8 6 1 0 2 0.029 0.005 0 0.01 400.2 66.7 0 1334
0.9 2 0 1 0 0.01 0 0.005 0 133.4 0 66.7 0

1 3 0 6 0 0.015 0 0.029 0 200.1 0 400.2 0

0 0 0 0.01 0 0 0 133.4 0 0 0

7 0 0 0.02 0.034 0 0 266.8 466.9 0 0

4 0 0 0.015 0.02 0 0 200.1 266.8 0 0

3 0 0 0.005 0.015 0 0 66.7 200.1 0 0

5 0 0 0.044 0.024 0 0 600.3 333.5 0 0

0 0 0 0 0 0 0 0 0 0 0
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Wakt Data Digital Tegangan (V) Tekanan (N/m”2)
u Senso  Senso  Senso  Senso  Senso  Senso  Senso  Senso  Sensor  Sensor  Sensor  Sensor
rl r2 r3 ra rl r2 r3 ra 1 2 3 4
1.7 0 0 0 0 0 0 0 0 0 0 0 0
1.8 8 2 0 0 0.039 0.01 0 0 533.6 1334 0 0
1.9 2 4 0 0 0.01 0.02 0 0 133.4 266.8 0 0
2 4 0 1 0 0.02 0 0.005 0 266.8 0 66.7 0
2.1 1 7 0 0 0.005 0.034 0 0 66.7 466.9 0 0
2.2 6 7 0 0 0.029 0.034 0 0 400.2 466.9 0 0
2.3 0 0 5 1 0 0 0.024 0.005 0 0 3335 66.7
2.4 7 0 1 0 0.034 0 0.005 0 466.9 0 66.7 0
25 0 1 0 0 0 0.005 0 0 0 66.7 0 0
2.6 8 9 1 0 0.039 0.044 0.005 0 533.6 600.3 66.7 0
2.7 2 0 0 0 0.01 0 0 0 133.4 0 0 0
2.8 0 9 0 0 0 0.044 0 0 0 600.3 0 0
29 6 5 0 0 0.029 0.024 0 0 400.2 333.5 0 0
3 2 1 5 0 0.01 0.005 0.024 0 133.4 66.7 3335 0
3.1 2 7 2 0 0.01 0.034 0.01 0 133.4 466.9 1334 0
3.2 3 0 2 0 0.015 0 0.01 0 200.1 0 1334 0
3.3 0 0 0 1 0 0 0 0.005 0 0 0 66.7
3.4 0 7 0 0 0 0.034 0 0 0 466.9 0 0
35 0 7 2 0 0 0.034 0.01 0 0 466.9 1334 0
3.6 7 0 0 0 0.034 0 0 0 466.9 0 0 0
3.7 9 1 1 0 0.044 0.005 0.005 0 600.3 66.7 66.7 0
3.8 0 4 0 0 0 0.02 0 0 0 266.8 0 0
3.9 2 0 3 0 0.01 0 0.015 0 133.4 0 200.1 0
4 4 0 0 0 0.02 0 0 0 266.8 0 0 0
4.1 2 6 2 0 0.01 0.029 0.01 0 133.4 400.2 1334 0
4.2 9 6 0 0 0.044 0.029 0 0 600.3 400.2 0 0
4.3 0 0 0 1 0 0 0 0.005 0 0 0 66.7
4.4 6 1 0 0 0.029 0.005 0 0 400.2 66.7 0 0
4.5 1 2 1 0 0.005 0.01 0.005 0 66.7 1334 66.7 0
4.6 5 0 0 0 0.024 0 0 0 3335 0 0 0
47 1 0 0 0 0.005 0 0 0 66.7 0 0 0
4.8 1 0 0 0 0.005 0 0 0 66.7 0 0 0
4.9 2 4 0 0 0.01 0.02 0 0 133.4 266.8 0 0
5 5 1 0 0 0.024 0.005 0 0 3335 66.7 0 0
5.1 3 1 0 0 0.015 0.005 0 0 200.1 66.7 0 0
5.2 1 0 0 3  0.005 0 0 0.015 66.7 0 0 200.1
53 2 6 0 1 0.01 0.029 0 0.005 133.4 400.2 0 66.7
5.4 4 0 0 0 0.02 0 0 0 266.8 0 0 0
55 1 1 0 0 0.005 0.005 0 0 66.7 66.7 0 0
5.6 1 0 0 0 0.005 0 0 0 66.7 0 0 0
5.7 5 0 0 0 0.024 0 0 0 3335 0 0 0
5.8 1 0 0 4 0.005 0 0 0.02 66.7 0 0 266.8
5.9 0 0 0 0 0 0 0 0 0 0 0 0
6 4 0 0 0 0.02 0 0 0 266.8 0 0 0
6.1 10 3 0 1 0.049 0.015 0 0.005 667 200.1 0 66.7
6.2 5 1 1 0 0.024 0.005 0.005 0 333.5 66.7 66.7 0
6.3 0 0 5 1 0 0 0.024 0.005 0 0 3335 66.7
6.4 8 1 0 3 0.039 0.005 0 0.015 533.6 66.7 0 200.1
2 0 1 0.01 0.01 0 0.005 133.4 1334 0 66.7
0 0 0 0.015 0 0 0 200.1 0 0 0
3 0 0 0 0.015 0 0 0 200.1 0 0
5 0 0 0 0.024 0 0 0 333.5 0 0
i / 0 0 0 0.044 0 0 0 600.3 0 0 0
y- 5 0 0 0.01 0.024 0 0 133.4 333.5 0 0
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Wakt Data Digital Tegangan (V) Tekanan (N/m”2)
u Senso  Senso  Senso  Senso  Senso  Senso  Senso  Senso  Sensor  Sensor  Sensor  Sensor
rl r2 r3 ra rl r2 r3 ra 1 2 3 4
7.1 0 1 1 0 0 0.005 0.005 0 0 66.7 66.7 0
7.2 5 1 8 0 0.024 0.005 0.039 0 3335 66.7 533.6 0
7.3 6 0 10 0 0.029 0 0.049 0 400.2 0 667 0
7.4 6 0 4 1 0.029 0 0.02  0.005 400.2 0 266.8 66.7
7.5 9 1 0 0 0.044 0.005 0 0 600.3 66.7 0 0
7.6 6 0 1 0 0.029 0 0.005 0 400.2 0 66.7 0
7.7 9 2 0 0 0.044 0.01 0 0 600.3 133.4 0 0
7.8 1 0 0 0 0.005 0 0 0 66.7 0 0 0
7.9 2 6 0 0 0.01 0.029 0 0 133.4 400.2 0 0
8 5 2 0 0 0.024 0.01 0 0 3335 133.4 0 0
8.1 7 0 0 0 0.034 0 0 0 466.9 0 0 0
8.2 3 1 0 0 0.015 0.005 0 0 200.1 66.7 0 0
8.3 5 0 0 0 0.024 0 0 0 3335 0 0 0
8.4 6 4 0 2 0.029 0.02 0 0.01 400.2 266.8 0 133.4
85 4 1 0 0 0.02  0.005 0 0 266.8 66.7 0 0
8.6 2 7 0 0 0.01 0.034 0 0 1334 466.9 0 0
8.7 1 0 0 1 0.005 0 0 0.005 66.7 0 0 66.7
8.8 3 0 2 0 0.015 0 0.01 0 200.1 0 1334 0
8.9 4 9 0 0 0.02 0.044 0 0 266.8 600.3 0 0
9 8 5 2 0 0.039 0.024 0.01 0 533.6 3335 133.4 0
9.1 0 0 0 3 0 0 0 0.015 0 0 0 200.1
9.2 1 4 0 1 0.005 0.02 0 0.005 66.7 266.8 0 66.7
9.3 1 3 0 0 0.005 0.015 0 0 66.7 200.1 0 0
9.4 3 0 0 0 0.015 0 0 0 200.1 0 0 0
9.5 2 1 6 0 0.01 0.005 0.029 0 133.4 66.7 400.2 0
9.6 0 1 0 0 0 0.005 0 0 0 66.7 0 0
9.7 1 3 0 0 0.005 0.015 0 0 66.7 200.1 0 0
9.8 0 0 0 0 0 0 0 0 0 0 0 0
9.9 1 5 0 0 0.005 0.024 0 0 66.7 3335 0 0
10 1 5 0 0 0.005 0.024 0 0 66.7 333.5 0 0
27353 25298 208.09 112.54
Tekanan Rata-rata (N/m”"2) 7 4 1 9
2. Percobaan 2 kecepatan 0,976 m/s
Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu  Sensor Sensor Sensor Sensor Sensor Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3

0.1 2 4 0 0 0.01 0.02 0 0 1334 266.8 0 0

0.2 0 0 0 0 0 0 0 0 0 0 0 0

0.3 7 4 0 0 0.034 0.02 0 0 466.9 266.8 0 0

0.4 7 5 5 0 0.034 0.024 0.024 0 466.9 3335 3335 0

0.5 1 0 0 0 0.005 0 0 0 66.7 0 0 0

0.6 5 0 0 2 0.024 0 0 0.01 3335 0 0 133.4

0.7 6 1 0 0 0.029 0.005 0 0 400.2 66.7 0 0

0.8 7 0 0 0 0.034 0 0 0 466.9 0 0 0

09 2 1 0 0.02 0.01 0.005 0 266.8 133.4 66.7 0

0 6 0 0.005 0 0.029 0 66.7 0 400.2 0

2 0 0 0.015 0.01 0 0 200.1 133.4 0 0

0 0 0 0.024 0 0 0 3335 0 0 0

- 1 0 0 0 0.005 0 0 0 66.7 0 0

- " 4 0 0 0.005 0.02 0 0 66.7 266.8 0 0

i 3 0 0 0.015 0.015 0 0 200.1 200.1 0 0
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7.3 1 4 0 0 0.005 0.02 0 0 66.7 266.8 0 0
74 7 1 4 0 0.034 0.005 0.02 0 466.9 66.7 266.8 0
75 5 0 0 0 0.024 0 0 0 3335 0 0 0
7.6 0 0 1 0 0 0 0.005 0 0 0 66.7 0
7.7 3 6 0 0 0.015 0.029 0 0 200.1 400.2 0 0
7.8 7 2 0 0 0.034 0.01 0 0 466.9 1334 0 0
7.9 1 4 0 0 0.005 0.02 0 0 66.7 266.8 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0
8.1 4 1 0 0 0.02 0.005 0 0 266.8 66.7 0 0
8.2 7 4 0 2 0.034 0.02 0 0.01 466.9 266.8 0 133.4
8.3 2 0 0 0 0.01 0 0 0 133.4 0 0 0
8.4 0 0 0 0 0 0 0 0 0 0 0 0
8.5 2 1 0 1 0.01 0.005 0 0.005 133.4 66.7 0 66.7
8.6 3 3 0 0 0.015 0.015 0 0 200.1 200.1 0 0
8.7 0 1 0 0 0 0.005 0 0 0 66.7 0 0
8.8 0 3 2 0 0 0.015 0.01 0 0 200.1 1334 0
8.9 7 2 0 0 0.034 0.01 0 0 466.9 133.4 0 0
9 7 0 2 0 0.034 0 0.01 0 466.9 0 133.4 0
9.1 1 3 0 1 0.005 0.015 0 0.005 66.7 200.1 0 66.7
9.2 1 1 0 0 0.005 0.005 0 0 66.7 66.7 0 0
9.3 3 7 0 3 0.015 0.034 0 0.015 200.1 466.9 0 200.1
9.4 6 0 0 0 0.029 0 0 0 400.2 0 0 0
9.5 3 4 0 0 0.015 0.02 0 0 200.1 266.8 0 0
9.6 1 0 0 3 0.005 0 0 0.015 66.7 0 0 200.1
9.7 2 2 6 0 0.01 0.01 0.029 0 133.4 133.4 400.2 0
9.8 5 3 0 1 0.024 0.015 0 0.005 3335 200.1 0 66.7
9.9 0 0 2 0 0 0 0.01 0 0 0 1334 0
10 4 2 0 0 0.02 0.01 0 0 266.8 1334 0 0
Tekanan Rata-rata (N/m”"2) 256.733  204.768  205.218  114.865
PERCOBAAN 1
800
700
600
;&‘ 500
£ 400
= Sensor 1
<Zn: 200 Sensor 2
Z 200
7 Sensor 3
& 100 1 ’ l l
0 -J LAY 1—"‘ 1 ] VDSAMEVRT W LAY Sensor 4
-100 0 2 4 6 8 10 12
-200
Waktu (s)
Grafik Percobaan 1 kecepatan 0,976 m/s
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TEKANAN (N/m~2)

PRCOBAAN 2

Sensor 1
Sensor 2
Sensor 3
Sensor 4
i A L, l-L,-u-ls
4 6 8 10

Waktu (s)

Grafik Percobaan 2 kecepatan 0,976 m/s

Berdasarkan grafik percobaan 1 dan 2 dapat dilihat nilai rata-rata tekanan setiap
sensor seperti pada tabel berikut.

Tabel nilai rata-rata tekanan setiap sensor

0.976 m/s

Sensorl Sensor2 Sensor3 Sensor4

percl (N/m2)
perc 2 (N/m2)

273.5373 252.9842  208.091 112.5492
256.7333 204.7679 205.2179 114.865

Tekanan (N/m2)

265.1353  228.876 206.6545 113.7071

Tekanan pada Kecepatan 1,22 m/s

1. Percobaan 1 kecepatan model 1,22 m/s

Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 30 9 0 5 0.1465 0.0439 0 0.0244 20009 600.26 0 333.48
0.3 2 5 1 6 0.0098 0.0244 0.0049 0.0293 133.39 33348 66.696  400.17
0.4 2 3 0 0 0.0098 0.0146 0 0 133.39  200.09 0
0.5 28 6 0 3 0.1367 0.0293 0 0.0146 1867.5  400.17 0  200.09
0.6 11 5 2 0 0.0537 0.0244 0.0098 0 73365 33348 133.39 0
0.7 4 6 3 0 0.0195 0.0293 0.0146 0 266.78 400.17  200.09 0
0.8 0 2 0 0 0 0.0098 0 0 0 133.39 0 0
Lo b 1 0 0 0.0293 0.0049 0 0 400.17 66.696 0 0
b 1 0 0 0.0293 0.0049 0 0 400.17 66.696 0 0
I 7 0 0 0.0684 0.0342 0 0 933.74  466.87 0 0
7 1 0 0.0146 0.0342 0.0049 0 200.09 466.87 66.696 0
1 0 0 0 0.0342 0 0 0  466.87 0 0 0
6 0 8 0 0.0293 0 0.0391 0  400.17 0 53357
2 3 0 0.1123 0.0098 0.0146 0 1534  133.39  200.09 0
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
1.6 1 5 0 0 0.0049 0.0244 0 0 66.696 333.48 0 0
17 3 0 0 0 0.0146 0 0 0 200.09 0 0
1.8 0 1 4 0 0 0.0049 0.0195 0 0 66.696 266.78 0
1.9 15 1 5 0 0.0732 0.0049 0.0244 0 10004  66.696 333.48 0
2 0 1 0 0 0 0.0049 0 0 0 66.696 0 0
2.1 12 1 0 0 0.0586 0.0049 0 0 800.35 66.696 0 0
2.2 3 8 2 0 0.0146 0.0391 0.0098 0  200.09 533.57 133.39 0
2.3 0 6 1 0 0 0.0293 0.0049 0 0  400.17 66.696 0
2.4 8 1 0 0 0.0391 0.0049 0 0 53357 66.696 0 0
25 9 0 0 0 0.0439 0 0 0 600.26 0 0 0
2.6 4 4 3 0 0.0195 0.0195 0.0146 0 266.78 266.78 200.09 0
2.7 2 9 3 0 0.0098 0.0439 0.0146 0 133.39 600.26 200.09 0
2.8 16 2 1 1 0.0781 0.0098 0.0049 0.0049 1067.1 133.39 66.696  66.696
2.9 0 3 0 1 0 0.0146 0 0.0049 0 200.09 0 66.696
3 7 8 2 0 0.0342 0.0391 0.0098 0  466.87 533.57 133.39 0
3.1 9 6 12 0 0.0439 0.0293 0.0586 0 600.26 400.17 800.35 0
3.2 15 0 5 0 0.0732 0 0.0244 0 1000.4 0 333.48 0
3.3 0 0 0 0 0 0 0 0 0 0 0 0
34 0 4 4 1 0 0.0195 0.0195 0.0049 0 266.78 266.78  66.696
35 3 2 3 0 0.0146 0.0098 0.0146 0  200.09 133.39 200.09 0
3.6 10 6 1 0 0.0488 0.0293 0.0049 0 666.96 400.17 66.696 0
3.7 6 3 6 2 0.0293 0.0146 0.0293 0.0098  400.17 200.09  400.17 133.39
3.8 0 3 5 0 0 0.0146 0.0244 0 0 200.09 333.48 0
3.9 7 2 0 0 0.0342 0.0098 0 0  466.87 133.39 0 0
4 0 5 10 1 0 0.0244 0.0488 0.0049 0 333.48 666.96  66.696
4.1 0 0 0 0 0 0 0 0 0 0 0 0
4.2 12 0 0 0 0.0586 0 0 0  800.35 0 0 0
4.3 0 0 14 4 0 0 0.0684 0.0195 0 0 933.74  266.78
4.4 0 5 0 5 0 0.0244 0 0.0244 0 333.48 0 333.48
4.5 3 8 0 0 0.0146 0.0391 0 0  200.09 533.57 0 0
4.6 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
4.7 3 0 12 2 0.0146 0 0.0586 0.0098  200.09 0 800.35 133.39
4.8 5 0 0 0 0.0244 0 0 0 33348 0 0 0
4.9 3 5 0 0 0.0146 0.0244 0 0  200.09 333.48 0 0
5 1 4 12 1 0.0049 0.0195 0.0586 0.0049 66.696 266.78 800.35 66.696
5.1 6 3 0 0 0.0293 0.0146 0 0  400.17 200.09 0 0
5.2 3 3 0 4 0.0146 0.0146 0 0.0195 200.09 200.09 0  266.78
5.3 1 0 10 0 0.0049 0 0.0488 0 66.696 0 666.96 0
5.4 6 8 0 0 0.0293 0.0391 0 0  400.17 533.57 0 0
5.5 4 4 0 0 0.0195 0.0195 0 0 266.78 266.78 0 0
5.6 8 3 0 0 0.0391 0.0146 0 0 53357 200.09 0 0
5.7 1 4 8 0 0.0049 0.0195 0.0391 0 66.696 266.78 533.57 0
5.8 2 5 2 1 0.0098 0.0244 0.0098 0.0049 133.39 333.48 133.39  66.696
5.9 4 2 0 0 0.0195 0.0098 0 0 266.78 133.39 0 0
6 3 7 3 0 0.0146 0.0342 0.0146 0 200.09 466.87 200.09 0
6.1 8 6 5 5 0.0391 0.0293 0.0244 0.0244 53357 400.17 33348 333.48
6.2 5 0 3 6 0.0244 0 0.0146 0.0293 333.48 0 200.09  400.17
6.3 2 0 0 3 0.0098 0 0 0.0146 133.39 0 0  200.09
—— | 3 0 0 0.0049 0.0146 0 0 66.696 200.09 0 0
p 9 8 0 0.0098 0.0439 0.0391 0 133.39 600.26 533.57 0
s 3 6 0 0.0195 0.0146 0.0293 0  266.78 200.09  400.17 0
| 8 0 5 0.0049 0.0391 0 0.0244  66.696 533.57 0 33348
P 2 0 0 0.0244 0.0098 0 0 33348 133.39 0 0
o | 8 0 0 0.0049 0.0391 0 0 66.696 533.57 0 0
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
7 3 0 7 5 0.0146 0 0.0342 0.0244  200.09 0 466.87 333.48
7.1 1 6 0 0 0.0049 0.0293 0 0 66.696 400.17 0 0
7.2 9 4 0 0 0.0439 0.0195 0 0 600.26 266.78 0 0
7.3 6 0 0 0 0.0293 0 0 0  400.17 0 0 0
7.4 2 2 1 1 0.0098 0.0098 0.0049 0.0049 133.39 13339 66.696 66.696
7.5 2 2 3 0 0.0098 0.0098 0.0146 0 13339 133.39  200.09 0
7.6 5 9 0 1 0.0244 0.0439 0 0.0049 33348 600.26 0  66.696
7.7 8 3 1 0 0.0391 0.0146 0.0049 0 53357 200.09 66.696 0
7.8 5 0 4 0 0.0244 0 0.0195 0 33348 0 266.78 0
7.9 2 4 0 5 0.0098 0.0195 0 0.0244 13339 266.78 0 333.48
8 7 6 0 6 0.0342 0.0293 0 0.0293 466.87  400.17 0  400.17
8.1 1 0 1 3 0.0049 0 0.0049 0.0146 66.696 0 66.696  200.09
8.2 4 8 1 0 0.0195 0.0391 0.0049 0 266.78 53357 66.696 0
8.3 1 7 0 0 0.0049 0.0342 0 0 66.696  466.87 0 0
8.4 2 7 2 0 0.0098 0.0342 0.0098 0 13339 466.87 133.39 0
8.5 2 0 5 4 0.0098 0 0.0244 0.0195 133.39 0 33348 266.78
8.6 5 6 0 1 0.0244 0.0293 0 0.0049 333.48  400.17 0 66.696
8.7 1 0 3 0 0.0049 0 0.0146 0 66.696 0  200.09 0
8.8 2 0 0 4 0.0098 0 0 00195 133.39 0 0  266.78
8.9 2 2 0 3 0.0098 0.0098 0 00146 133.39 133.39 0  200.09
9 5 4 3 0 0.0244 0.0195 0.0146 0 33348 266.78  200.09 0
9.1 7 4 7 0 0.0342 0.0195 0.0342 0 466.87 266.78  466.87 0
9.2 1 2 4 3 0.0049 0.0098 0.0195 0.0146 66.696 133.39 266.78  200.09
9.3 1 2 0 3 0.0049 0.0098 0 0.0146 66.696  133.39 0  200.09
9.4 1 3 0 1 0.0049 0.0146 0 0.0049 66.696 200.09 0  66.696
9.5 3 8 0 0 0.0146 0.0391 0 0 200.09 533.57 0 0
9.6 6 0 5 0 0.0293 0 0.0244 0  400.17 0 33348 0
9.7 7 2 0 0 0.0342 0.0098 0 0 466.87 133.39 0 0
9.8 9 3 1 0 0.0439 0.0146 0.0049 0 600.26 200.09 66.696 0
9.9 2 2 2 0 0.0098 0.0098 0.0098 0 13339 13339 133.39 0
10 6 0 1 0 0.0293 0 0.0049 0 400.17 0 66.696 0
Tekanan Rata-rata (N/m”2) 383.501 293.635 285.458 216.761
2. Percobaan 2 kecepatan model 1,22 m/s
Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu ~ Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 1 1 0 0 0.0049 0.0049 0 0 66.696 66.696 0
0.2 1 1 3 0 0.0049 0.0049 0.0146 0 66.696 66.696  200.09 0
0.3 11 3 5 0 0.0537 0.0146 0.0244 0 73365 200.09 33348 0
0.4 0 8 6 0 0 0.0391 0.0293 0 0 533,57 400.17 0
0.5 0 4 4 1 0 0.0195 0.0195 0.0049 0 266.78 266.78 66.696
0.6 10 2 0 2 0.0488 0.0098 0 0.0098 666.96 133.39 0 133.39
0.7 0 6 0 0 0 0.0293 0 0 0  400.17 0 0
0.8 4 1 2 0 0.0195 0.0049 0.0098 0 266.78 66.696  133.39 0
0.9 4 6 1 0 0.0195 0.0293 0.0049 0 266.78 400.17 66.696 0
B 4 1 0 0.0635 0.0195 0.0049 0 867.05 266.78 66.696 0
8 2 0 0 0.0391 0.0098 0 0 53357 133.39 0
0 0 0 0.0098 0 0 0 133.39 0 0 0
: 3 1 3 0 0.0146 0.0049 0.0146 0 200.09 66.696 200.09
4 11 6 2 0 0.0537 0.0293 0.0098 0 733.65 400.17 133.39
= 0 5 0 0.0391 0 0.0244 0 53357 0 33348 0
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
1.6 0 4 4 0 0 0.0195 0.0195 0 0 266.78 266.78 0
17 0 0 1 0 0 0 0.0049 0 0 0 66.696 0
1.8 2 5 0 0 0.0098 0.0244 0 0 133.39 333.48 0 0
19 1 7 0 5 0.0049 0.0342 0 0.0244 66.696  466.87 0 333.48
2 8 1 0 6 0.0391 0.0049 0 0.0293 53357 66.696 0 400.17
2.1 0 6 0 0 0 0.0293 0 0 0  400.17 0 0
2.2 0 8 1 3 0 0.0391 0.0049 0.0146 0 533.57 66.696  200.09
2.3 0 9 4 0 0 0.0439 0.0195 0 0 600.26 266.78 0
24 4 4 0 0 0.0195 0.0195 0 0  266.78 266.78 0 0
25 1 4 0 0 0.0049 0.0195 0 0 66.696 266.78 0 0
2.6 0 0 0 0 0 0 0 0 0 0 0 0
2.7 15 8 0 0 0.0732 0.0391 0 0 10004  533.57 0 0
2.8 0 8 5 0 0 0.0391 0.0244 0 0 533.57  333.48 0
2.9 1 7 1 0 0.0049 0.0342 0.0049 0 66.696  466.87 66.696 0
3 0 1 0 0 0 0.0049 0 0 0 66.696 0 0
3.1 0 3 5 1 0 0.0146 0.0244 0.0049 0 200.09 333.48 66.696
3.2 5 0 0 2 0.0244 0 0 0.0098 333.48 0 0 133.39
3.3 2 5 0 4 0.0098 0.0244 0 0.0195 133.39 333.48 0 266.78
34 6 10 1 0 0.0293 0.0488 0.0049 0  400.17 666.96 66.696 0
35 9 10 6 3 0.0439 0.0488 0.0293 0.0146 600.26 666.96  400.17  200.09
3.6 0 10 1 4 0 0.0488 0.0049 0.0195 0 666.96 66.696 266.78
3.7 0 0 0 5 0 0 0 0.0244 0 0 0 333.48
3.8 4 0 4 0 0.0195 0 0.0195 0 266.78 0 266.78 0
3.9 5 1 3 0 0.0244 0.0049 0.0146 0 333.48 66.696 200.09 0
4 0 6 0 2 0 0.0293 0 0.0098 0  400.17 0 133.39
4.1 0 9 0 0 0 0.0439 0 0 0 600.26 0 0
4.2 10 3 0 0 0.0488 0.0146 0 0 666.96 200.09 0 0
4.3 0 3 1 1 0 0.0146 0.0049 0.0049 0 200.09 66.696 66.696
4.4 0 2 0 0 0 0.0098 0 0 0 133.39 0 0
4.5 0 2 0 4 0 0.0098 0 0.0195 0 133.39 0 266.78
4.6 7 6 2 1 0.0342 0.0293 0.0098 0.0049 466.87  400.17 133.39  66.696
47 1 9 6 0 0.0049 0.0439 0.0293 0 66.696 600.26  400.17 0
4.8 9 0 0 0 0.0439 0 0 0  600.26 0 0 0
4.9 0 8 0 0 0 0.0391 0 0 0 533.57 0 0
5 0 2 1 0 0 0.0098 0.0049 0 0 133.39 66.696 0
5.1 2 7 0 5 0.0098 0.0342 0 0.0244 133.39  466.87 0 333.48
5.2 0 5 5 6 0 0.0244 0.0244 0.0293 0 333.48 333.48 400.17
5.3 0 7 0 3 0 0.0342 0 0.0146 0  466.87 0 200.09
5.4 0 7 4 0 0 0.0342 0.0195 0 0  466.87 266.78 0
5.5 12 0 0 0 0.0586 0 0 0  800.35 0 0 0
5.6 7 4 6 0 0.0342 0.0195 0.0293 0  466.87 266.78  400.17 0
5.7 3 4 1 5 0.0146 0.0195 0.0049 0.0244  200.09 266.78 66.696  333.48
5.8 0 2 0 0 0 0.0098 0 0 0 133.39 0 0
5.9 1 7 5 0 0.0049 0.0342 0.0244 0 66.696  466.87 333.48 0
6 11 0 5 5 0.0537 0 0.0244 0.0244 733.65 0 333.48 33348
6.1 0 6 0 6 0 0.0293 0 0.0293 0  400.17 0 400.17
6.2 5 7 4 3 0.0244 0.0342 0.0195 0.0146 333.48  466.87 266.78  200.09
6.3 4 6 6 0 0.0195 0.0293 0.0293 0 266.78  400.17  400.17 0
9 4 1 0 0.0439 0.0195 0.0049 0 600.26 266.78  66.696
D 4 2 0 0.0439 0.0195 0.0098 0  600.26 266.78 133.39 0
4 3 4 0.0293 0.0195 0.0146 0.0195 400.17 266.78 200.09 266.78
6 0 3 0 0.0293 0 0.0146 0  400.17 0 200.09
7 0 3 0 0 0 0.0146 0 0 0 200.09 0
o 2 0 0 0.0146 0.0098 0 0  200.09 133.39 0 0
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
7 5 0 5 3 0.0244 0 0.0244 0.0146  333.48 0 33348 200.09
7.1 0 7 0 3 0 0.0342 0 0.0146 0  466.87 0 200.09
7.2 1 8 5 1 0.0049 0.0391 0.0244 0.0049 66.696 533.57 333.48 66.696
7.3 2 4 0 0 0.0098 0.0195 0 0 13339 266.78 0 0
7.4 0 2 4 0 0 0.0098 0.0195 0 0 13339 266.78 0
7.5 9 3 0 0 0.0439 0.0146 0 0 600.26  200.09 0 0
7.6 0 3 0 0 0 0.0146 0 0 0  200.09 0 0
7.7 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
7.8 0 2 2 0 0 0.0098 0.0098 0 0 13339 133.39 0
7.9 1 1 7 2 0.0049 0.0049 0.0342 0.0098 66.696 66.696 466.87 133.39
8 0 0 10 0 0 0 0.0488 0 0 0 666.96 0
8.1 6 6 0 0 0.0293 0.0293 0 0 400.17  400.17 0 0
8.2 10 5 3 0 0.0488 0.0244 0.0146 0 66696 33348 200.09 0
8.3 0 5 0 0 0 0.0244 0 0 0 33348 0 0
8.4 15 6 0 1 0.0732 0.0293 0 0.0049 1000.4  400.17 0 66.696
8.5 8 6 6 0 0.0391 0.0293 0.0293 0 533,57 400.17 400.17 0
8.6 0 0 4 0 0 0 0.0195 0 0 0 266.78 0
8.7 0 0 0 0 0 0 0 0 0 0 0 0
8.8 4 3 0 0 0.0195 0.0146 0 0 266.78  200.09 0 0
8.9 3 6 0 0 0.0146 0.0293 0 0 200.09 400.17 0 0
9 9 6 7 0 0.0439 0.0293 0.0342 0 600.26 400.17  466.87 0
9.1 0 4 0 0 0 0.0195 0 0 0 266.78 0 0
9.2 0 2 6 4 0 0.0098 0.0293 0.0195 0 13339 400.17 266.78
9.3 9 1 4 2 0.0439 0.0049 0.0195 0.0098 600.26 66.696 266.78 133.39
9.4 2 4 7 0 0.0098 0.0195 0.0342 0 13339 266.78  466.87 0
9.5 2 10 0 0 0.0098 0.0488 0 0 13339 666.96 0 0
9.6 1 1 8 0 0.0049 0.0049 0.0391 0 66.696 66.696 533.57 0
9.7 5 12 7 3 0.0244 0.0586 0.0342 0.0146 33348 800.35 466.87 200.09
9.8 3 2 10 0 0.0146 0.0098 0.0488 0 200.09 133.39 666.96 0
9.9 0 2 9 0 0 0.0098 0.0439 0 0 13339 600.26 0
10 1 6 0 0 0.0049 0.0293 0 0 66.696  400.17 0 0
Tekanan Rata-rata (N/m”2) 371591 335.861 274.974 207.71
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Grafik Percobaan 1 kecepatan 1,22 m/s
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PERCOBAAN 2
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Waktu (s)

Grafik Percobaan 2 kecepatan 1,22 m/s

Berdasarkan grafik percobaan 1 dan 2 dapat dilihat nilai rata-rata tekanan setiap
sensor seperti pada tabel berikut.

1.22 m/s
Sensorl Sensor2 Sensor3 Sensor4
percl (N/m2) 383.501 293.6349 285.4582 216.7615

perc 2 (N/m2) 371.5911 335.8612 274.974 207.7099
Tekanan (N/m2) 377.5461 314.748 280.2161 212.2357
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LAMPIRAN 4

Penentuan nilai tekanan sensor model kapal menggunakan Hydroelastic body setiap
variasi kacepatan.

D = 0,011 m, maka luas penampang lingkaran

A=T]xr?=3,14 x (0, 015)2m = 0,000707 m?

5v/nilai data digital

Tegangan = =V
gang 1024
. Tegangan (V)/9.6503 N 2
Jadi, Tekanan = = N/m
0,000707 m?

Tekanan pada kecepatan 0,732 m/s

1. Percobaan 1 pada kecepatan model 0,732 m/s

Data Digital Tegangan (V) Tekanan (N/m*2)
Waktu Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 Sensor 4

0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 2 5 0 0 0.00977 0.02441 0 0 133.392 333479 0 0
0.3 3 2 3 0 0.01465 0.00977 0.01465 0 200.087 133.392  200.087 0
0.4 1 0 0 0  0.00488 0 0 0  66.6958 0 0 0
0.5 4 0 3 0 0.01953 0 0.01465 0 266.783 0  200.087 0
0.6 2 2 5 0 0.00977 0.00977 0.02441 0 133.392 133.392 333479 0
0.7 3 0 3 0  0.01465 0 0.01465 0  200.087 0  200.087 0
0.8 0 0 1 0 0 0 0.00488 0 0 0 66.6958 0
0.9 3 0 6 0 0.01465 0 0.0293 0  200.087 0  400.175 0
1 4 2 3 4 0.01953 0.00977 0.01465 0.01953 266.783  133.392  200.087 266.783
11 4 4 1 1 0.01953 0.01953 0.00488 0.00488 266.783  266.783  66.6958 66.6958
1.2 4 0 6 0 0.01953 0 0.0293 0 266.783 0  400.175 0
1.3 1 0 4 0  0.00488 0 0.01953 0  66.6958 0 266.783 0
1.4 3 7 8 0 0.01465 0.03418 0.03906 0 200.087 466.871 533.567 0
1.5 2 2 1 0 0.00977 0.00977  0.00488 0 133.392 133.392 66.6958 0
1.6 1 3 2 0 0.00483 0.01465 0.00977 0 66.6958 200.087 133.392 0
1.7 1 0 4 0  0.00488 0 0.01953 0  66.6958 0 266.783 0
1.8 2 4 3 0 0.00977 0.01953 0.01465 0 133.392 266.783  200.087 0
1.9 3 0 8 2 0.01465 0 0.03906 0.00977  200.087 0 533.567 133.392
2 0 0 5 0 0 0 0.02441 0 0 0 333479 0
2.1 2 0 2 0 0.00977 0 0.00977 0 133.392 0 133.392 0
2.2 2 5 1 0 0.00977 0.02441 0.00488 0 133.392 333479 66.6958 0
23 4 0 2 0 0.01953 0 0.00977 0  266.783 0 133.392 0
2.4 0 0 4 0 0 0 0.01953 0 0 0 266.783 0
2.5 2 0 1 0  0.00977 0 0.00488 0 133.392 0 66.6958 0
2.6 5 6 5 2 0.02441 0.0293  0.02441 0.00977  333.479  400.175 333.479 133.392
2 1 0 0.0293  0.00977  0.00488 0 400.175 133.392 66.6958 0

0 3 0  0.00488 0 0.01465 0  66.6958 0  200.087 0

3 1 0 0.00977 0.01465 0.00488 0 133.392 200.087 66.6958 0

1 0 1 0.01465 0.00488 0 0.00488 200.087 66.6958 0 66.6958

2 6 0 0.00488 0.00977 0.0293 0 66.6958 133.392  400.175 0

0 2 0  0.00488 0 0.00977 0  66.6958 0 133.392 0
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Data Digital Tegangan (V) Tekanan (N/m~2)
Waktu Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 Sensor 4

33 0 3 2 0 0 0.01465 0.00977 0 0 200.087 133.392 0
3.4 8 2 5 5 0.03906 0.00977 0.02441 0.02441 533.567 133.392  333.479 333.479
35 5 3 8 0 0.02441 0.01465 0.03906 0 333479 200.087 533.567 0
3.6 4 0 5 0 0.01953 0 0.02441 0 266.783 0 333479 0
3.7 1 0 2 0  0.00488 0 0.00977 0  66.6958 0 133.392 0
3.8 7 2 7 5 0.03418 0.00977 0.03418 0.02441 466.871 133.392  466.871 333.479
3.9 4 3 1 0 0.01953 0.01465 0.00488 0 266.783  200.087 66.6958 0
4 1 0 4 0  0.00488 0 0.01953 0  66.6958 0 266.783 0
4.1 0 4 1 0 0 0.01953 0.00488 0 0 266.783  66.6958 0
4.2 7 2 2 5 0.03418 0.00977 0.00977 0.02441 466.871  133.392  133.392 333.479
4.3 0 2 2 0 0 0.00977 0.00977 0 0 133.392 133.392 0
4.4 0 0 5 0 0 0 0.02441 0 0 0 333479 0
4.5 1 0 1 0  0.00488 0 0.00488 0  66.6958 0 66.6958 0
4.6 4 1 2 1 0.01953 0.00488 0.00977 0.00488 266.783 66.6958  133.392 66.6958
4.7 1 0 2 0  0.00488 0 0.00977 0  66.6958 0 133.392 0
4.8 0 3 5 0 0 0.01465 0.02441 0 0 200.087 333.479 0
4.9 2 3 7 0 0.00977 0.01465 0.03418 0 133.392 200.087 466.871 0
5 8 2 1 6 0.03906 0.00977 0.00488 0.0293  533.567 133.392  66.6958 400.175
5.1 2 3 1 0 0.00977 0.01465 0.00488 0 133.392 200.087 66.6958 0
5.2 4 1 1 0 0.01953 0.00483 0.00488 0 266.783 66.6958  66.6958 0
53 0 2 3 0 0 0.00977 0.01465 0 0 133.392  200.087 0
5.4 4 2 6 3 0.01953  0.00977 0.0293  0.01465 266.783  133.392  400.175 200.087
5.5 1 0 0 0  0.00488 0 0 0  66.6958 0 0 0
5.6 0 2 0 0 0 0.00977 0 0 0 133.392 0 0
5.7 4 3 2 0 0.01953 0.01465 0.00977 0 266.783  200.087 133.392 0
5.8 7 4 6 2 0.03418 0.01953 0.0293  0.00977 466.871  266.783  400.175 133.392
5.9 5 0 2 0 0.02441 0 0.00977 0 333479 0 133.392 0
6 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
6.1 4 1 1 1 0.01953 0.00488 0.00488 0.00488 266.783 66.6958  66.6958 66.6958
6.2 8 2 0 6 0.03906 0.00977 0 0.0293  533.567  133.392 0 400.175
6.3 5 0 1 0 0.02441 0 0.00488 0 333479 0  66.6958 0
6.4 2 2 2 0 0.00977 0.00977 0.00977 0 133.392 133.392 133.392 0
6.5 1 0 5 0  0.00488 0 0.02441 0  66.6958 0 333479 0
6.6 4 6 0 2 0.01953 0.0293 0 0.00977 266.783  400.175 0 133.392
6.7 3 2 2 0 0.01465 0.00977 0.00977 0 200.087 133.392 133.392 0
6.8 3 0 7 0  0.01465 0 0.03418 0  200.087 0  466.871 0
6.9 4 0 4 1 0.01953 0 0.01953 0.00488 266.783 0 266.783 66.6958
7 2 5 5 0 0.00977 0.02441 0.02441 0 133.392 333479 333479 0
7.1 2 5 0 0 0.00977 0.02441 0 0 133.392 333479 0 0
7.2 1 0 6 0  0.00488 0 0.0293 0  66.6958 0  400.175 0
7.3 2 0 0 0  0.00977 0 0 0 133.392 0 0 0
7.4 2 1 6 0 0.00977 0.00488 0.0293 0 133.392 66.6958  400.175 0
7.5 0 0 0 0 0 0 0 0 0 0 0 0
7.6 2 2 0 0 0.00977 0.00977 0 0 133.392 133.392 0 0
7.7 2 0 4 2 0.00977 0 0.01953 0.00977  133.392 0  266.783 133.392
7.8 5 2 0 5 0.02441 0.00977 0 0.02441 333.479 133.392 0 333.479
7.9 3 1 5 1 0.01465 0.00488 0.02441 0.00488 200.087 66.6958  333.479 66.6958
8 0 0 0 0 0 0 0 0 0 0 0 0
0 5 0 0.00977 0 0.02441 0 133.392 0 333479 0

1 2 0 0.01465 0.00483 0.00977 0 200.087 66.6958  133.392 0

0 1 0 0 0 0.00488 0 0 0 66.6958 0

0 3 0 0 0 0.01465 0 0 0  200.087 0

3 6 0 0.00483 0.01465 0.0293 0 66.6958  200.087 400.175 0

0 3 0 0.03418 0 0.01465 0 466.871 0  200.087 0
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Data Digital Tegangan (V) Tekanan (N/m~2)
Waktu Sensor Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 Sensor 4
8.7 3 0 1 0 0.01465 0 0.00488 0 200.087 0 66.6958 0
8.8 4 0 4 0 0.01953 0 0.01953 0 266.783 0 266.783 0
8.9 4 2 0 1 0.01953 0.00977 0 0.00488  266.783 133.392 0 66.6958
9 0 5 0 0 0 0.02441 0 0 0 333479 0 0
9.1 0 0 0 0 0 0 0 0 0 0 0 0
9.2 5 2 0 0 0.02441 0.00977 0 0 333.479 133.392 0 0
9.3 3 0 0 0 0.01465 0 0 0  200.087 0 0 0
9.4 1 6 0 0 0.00488 0.0293 0 0 66.6958 400.175 0 0
9.5 0 0 3 0 0 0 0.01465 0 0 0 200.087 0
9.6 3 3 0 0 0.01465 0.01465 0 0 200.087 200.087 0 0
9.7 2 0 3 0 0.00977 0 0.01465 0 133.392 0 200.087 0
9.8 2 0 0 1 0.00977 0 0 0.00488 133.392 0 0 66.6958
9.9 0 0 2 0 0 0 0.00977 0 0 0 133.392 0
10 0 5 2 0 0 0.02441  0.00977 0 0 333.479 133.392 0
Tekanan Rata-rata (N/m”2) 208.53  192.537 224.03  181.032
2. Percobaan 2 pada kecepatan 0,732 m/s
Data Digital Tegangan (V) Tekanan (N/m~2)
Waktu  Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor  Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 4 4 0 0 0.02 0.02 0 0 266.8 266.8 0 0
0.3 7 0 0 2 0.034 0 0 0.01 466.9 0 0 133.4
0.4 4 6 7 0 0.02 0.029 0.034 0 266.8 400.2 466.9 0
0.5 2 0 2 0 0.01 0 0.01 0 1334 0 1334 0
0.6 6 1 3 0 0.029 0.005 0.015 0 400.2 66.7 200.1 0
0.7 8 0 0 0 0.039 0 0 0 533.6 0 0 0
0.8 5 0 3 3 0.024 0 0.015 0.015 3335 0 200.1 200.1
0.9 2 0 0 2 0.01 0 0 0.01 133.4 0 0 133.4
1 3 5 0 0 0.015 0.024 0 0 200.1 3335 0 0
1.1 7 5 0 5 0.034 0.024 0 0.024 466.9 333.5 0 333.5
1.2 2 1 4 5 0.01 0.005 0.02 0.024 1334 66.7 266.8 333.5
13 0 2 0 0 0 0.01 0 0 0 1334 0 0
1.4 0 0 0 2 0 0 0 0.01 0 0 0 133.4
1.5 2 2 6 3 0.01 0.01 0.029 0.015 1334 1334 400.2 200.1
1.6 1 0 8 0 0.005 0 0.039 0 66.7 0 533.6 0
1.7 1 4 7 0 0.005 0.02 0.034 0 66.7 266.8 466.9 0
1.8 4 4 0 0 0.02 0.02 0 0 266.8 266.8 0 0
19 7 1 4 5 0.034 0.005 0.02 0.024 466.9 66.7 266.8 333.5
2 1 0 0 0 0.005 0 0 0 66.7 0 0 0
2.1 0 2 0 0 0 0.01 0 0 0 1334 0 0
2.2 1 0 0 0 0.005 0 0 0 66.7 0 0 0
2.3 7 3 4 5 0.034 0.015 0.02 0.024 466.9 200.1 266.8 333.5
2.4 1 0 0 0 0.005 0 0 0 66.7 0 0 0
2.5 Q 0 0 0 0 0 0 0 0 0 0 0
0 5 0 0 0 0.024 0 0 0 333.5 0
8 1 0 0.039 0.039 0.005 0 533.6 533.6 66.7 0
8 0 0 0.005 0.039 0 0 66.7 533.6 0 0
- 1 0 0 0 0.005 0 0 0 66.7 0 0
s 1 6 0 0.02 0.005 0.029 0 266.8 66.7 400.2 0
a 9 0 7 0.034 0.044 0 0.034 466.9 600.3 0 466.9
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Data Digital Tegangan (V) Tekanan (N/m~2)

Waktu  Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor  Sensor Sensor

1 2 3 a 1 2 3 a4 1 2 3 a4
3.2 0 0 0 0 0 0 0 0 0 0 0 0
33 1 0 0 0  0.005 0 0 0 66.7 0 0 0
3.4 0 0 7 0 0 0 0034 0 0 0 4669 0
3.5 7 0 0 4 0034 0 0 0.02  466.9 0 0 2668
3.6 0 2 0 0 0 0.01 0 0 0 133.4 0 0
3.7 1 2 0 0  0.005 0.01 0 0 66.7 133.4 0 0
3.8 2 2 2 0 0.01 0.01 0.01 0 1334 133.4 133.4 0
3.9 3 6 0 0 0015 0029 0 0 2001  400.2 0 0
4 1 1 3 0 0005 0.005 0.015 0 66.7 66.7 200.1 0
41 0 1 5 0 0 0005 0.024 0 0 66.7 3335 0
42 5 5 0 2 0024 002 0 0.01 333.5 3335 0 1334
43 7 4 0 2 0.034 0.02 0 001  466.9 266.8 0 1334
4.4 3 4 0 0 0015 0.02 0 0  200.1 266.8 0 0
45 0 0 0 0 0 0 0 0 0 0 0 0
46 6 3 0 0 0029 0015 0 0  400.2 200.1 0 0
4.7 3 2 0 0 0015 0.01 0 0  200.1 133.4 0 0
43 0 0 0 0 0 0 0 0 0 0 0 0
49 5 7 0 7 0024 0034 0 0034 3335 4669 0  466.9
5 5 3 0 0 0024 0.015 0 0 3335 200.1 0 0
5.1 7 5 3 0 0034 0024 0015 0 4669 3335 200.1 0
5.2 0 0 0 2 0 0 0 0.01 0 0 0 1334
53 1 1 3 0 0005 0.005 0.015 0 66.7 66.7 200.1 0
5.4 2 1 0 0 0.01  0.005 0 0 1334 66.7 0 0
5.5 7 0 2 7 0.034 0 001 0034  466.9 0 1334  466.9
5.6 0 0 2 0 0 0 0.01 0 0 0 133.4 0
5.7 0 1 0 0 0  0.005 0 0 0 66.7 0 0
5.8 5 3 2 0 0024 0.015 0.01 0 3335 200.1 133.4 0
5.9 6 1 3 7 0029 0005 0015 0034  400.2 66.7 200.1  466.9
6 0 0 3 0 0 0 0015 0 0 0 2001 0
6.1 2 0 0 0 0.01 0 0 0 1334 0 0 0
6.2 3 1 0 0 0015 0.005 0 0 2001 66.7 0 0
6.3 1 0 0 0  0.005 0 0 0 66.7 0 0 0
6.4 5 5 0 0 0024 002 0 0 3335 3335 0 0
6.5 0 4 0 0 0 0.02 0 0 0 2668 0 0
6.6 7 1 2 0 0034 0.005 0.01 0  466.9 66.7 133.4 0
6.7 1 3 4 0 0005 0.015 0.02 0 66.7 200.1 266.8 0
6.8 0 0 0 0 0 0 0 0 0 0 0 0
6.9 1 1 0 1 0005 0.005 0  0.005 66.7 66.7 0 66.7
7 3 3 3 0 0015 0015 0.015 0 2001 200.1 200.1 0
7.1 5 2 0 3 0.02 0.01 0 0015 3335 133.4 0  200.1
7.2 4 7 2 0 0.02  0.034 0.01 0 2668  466.9 133.4 0
7.3 5 0 2 2 0.02 0 0.01 0.01 3335 0 133.4 133.4
7.4 5 3 0 1 0024 0015 0  0.005 3335 200.1 0 66.7
7.5 2 0 0 0 0.01 0 0 0 1334 0 0 0
7.6 3 6 0 0 0015 0029 0 0 2001  400.2 0 0
7.7 2 1 3 0 001 0005  0.015 0 1334 66.7 200.1 0
7.8 5 5 2 0 0024 002 0.01 0 3335 3335 133.4 0
7.9 4 0 0 3 0.02 0 0 0015 266.8 0 0  200.1
2 0 0 0 0.01 0 0 0 133.4 0 0
0 0 0 0 0 0 0 0 0 0 0
0 3 0 0015 0 0015 0  200.1 0  200.1 0
- 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0
e 0 3 0 0.01 0 0015 0 1334 0  200.1 0
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Data Digital Tegangan (V) Tekanan (N/m~2)
Waktu Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor  Sensor
1 2 3 4 1 2 3 4 1 2 3 4
8.6 6 6 0 2 0.029 0.029 0 0.01 400.2 400.2 0 1334
8.7 1 0 0 0 0.005 0 0 0 66.7 0 0 0
8.8 1 0 4 0 0.005 0 0.02 0 66.7 0 266.8 0
8.9 1 0 0 1 0.005 0 0 0.005 66.7 0 0 66.7
9 5 2 3 2 0.024 0.01 0.015 0.01 3335 133.4 200.1 133.4
9.1 0 0 0 0 0 0 0 0 0 0 0 0
9.2 4 2 2 1 0.02 0.01 0.01 0.005 266.8 1334 133.4 66.7
9.3 6 3 2 5 0.029 0.015 0.01 0.024 400.2 200.1 133.4 333.5
9.4 7 4 3 0 0.034 0.02 0.015 0 466.9 266.8 200.1 0
9.5 0 5 0 0 0 0.024 0 0 0 333.5 0 0
9.6 0 1 3 0 0 0.005 0.015 0 0 66.7 200.1 0
9.7 1 3 1 3 0.005 0.015 0.005 0.015 66.7 200.1 66.7 200.1
9.8 6 0 0 3 0.029 0 0 0.015 400.2 0 0 200.1
9.9 0 5 3 0 0 0.024 0.015 0 0 3335 200.1 0
10 0 3 2 0 0 0.015 0.01 0 0 200.1 133.4 0
Tekanan Rata-rata (N/m”2) 252.888 217.581 225495 223.086
PERCOBAAN 1
600
500
' 400
S Sensor 1
> 300
‘E Sensor 2
© 200
S Sensor 3
v
A 100 Sensor 4
0
12
-100
Waktu (s)
Grafik Percobaan 1 kecepatan 0,732 m/s
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Tekanan (N/m~2)

L gvu!h

4

PERCOBAAN 2

10
Waktu (s)

Sensor 1

Sensor 2

Sensor 3

Sensor 4

12

Grafik Percobaan 2 kecepatan 0,732 m/s

Nilai rata-rata tekanan model pada percobaan 1 dan percobaan 2 pada kecepatan
0,732 m/s dapat dilihat pada tabel berikut

0.732 m/s

Sensorl Sensor2  Sensor 3

Sensor 4

percl (N/m2)
perc 2 (N/m2)
Tekanan
(N/m2)

208.53  192.537 224.0296
252.8884 217.5815 225.4954

230.7092 205.0593 224.7625

181.0315
223.0861

202.0588
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Tekanan pada kecepatan 0,976 m/s

1. Percobaan 1 pada kecepatan 0,976 m/s

Data Digital Tegangan (V) Tekanan (N/mA2)

Waktu  sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor

1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 0 11 0 0 0 0.0537 0 0 0 733.65 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0
0.4 0 3 0 1 0 0.0146 0 0.0049 0 200.09 0 66.696
0.5 0 0 0 0 0 0 0 0 0 0 0 0
0.6 5 0 9 1 0.0244 0 0.0439 0.0049 333.48 0 600.26 66.696
0.7 0 8 0 0 0 0.0391 0 0 0 533.57 0 0
0.8 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
0.9 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 8 2 0 0 0.0391 0.0098 0 0 533.57 133.39
1.1 8 2 0 0 0.0391 0.0098 0 0 533.57 133.39 0 0
1.2 0 0 0 5 0 0 0 0.0244 0 0 0 333.48
13 0 0 0 2 0 0 0 0.0098 0 0 0 133.39
1.4 4 0 7 1 0.0195 0 0.0342 0.0049 266.78 0 466.87 66.696
1.5 8 4 1 0 0.0391 0.0195 0.0049 0 533.57 266.78 66.696 0
1.6 9 4 1 1 0.0439 0.0195 0.0049 0.0049 600.26 266.78 66.696 66.696
1.7 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
1.8 0 4 9 0 0 0.0195 0.0439 0 0 266.78 600.26 0
1.9 0 4 0 0 0 0.0195 0 0 0 266.78 0 0
2 0 0 0 7 0 0 0 0.0342 0 0 0 466.87
2.1 12 10 0 3 0.0586 0.0488 0 0.0146 800.35 666.96 0 200.09
2.2 0 0 9 0 0 0 0.0439 0 0 0 600.26 0
23 0 3 0 0 0 0.0146 0 0 0 200.09 0 0
2.4 0 0 0 7 0 0 0 0.0342 0 0 0 466.87
2.5 5 0 0 0 0.0244 0 0 0 333.48 0 0 0
2.6 0 0 8 0 0 0 0.0391 0 0 0 533.57 0
2.7 0 0 0 0 0 0 0 0 0 0 0 0
2.8 0 0 0 7 0 0 0 0.0342 0 0 0 466.87
2.9 6 0 1 0 0.0293 0 0.0049 0 400.17 0 66.696 0
3 7 0 5 0 0.0342 0 0.0244 0 466.87 0 333.48 0
3.1 0 1 0 5 0 0.0049 0 0.0244 0 66.696 0 333.48
3.2 0 0 0 8 0 0 0 0.0391 0 0 0 533.57
3.3 0 5 0 2 0 0.0244 0 0.0098 0 333.48 0 133.39
3.4 1 1 4 3 0.0049 0.0049 0.0195 0.0146 66.696 66.696 266.78 200.09
3.5 0 0 0 0 0 0 0 0 0 0 0 0
3.6 7 1 0 6 0.0342 0.0049 0 0.0293 466.87 66.696 0 400.17
3.7 0 7 0 0 0 0.0342 0 0 0 466.87 0 0
3.8 3 0 3 0 0.0146 0 0.0146 0 200.09 0 200.09 0
3.9 0 0 0 0 0 0 0 0 0 0 0 0
4 1 3 0 1 0.0049 0.0146 0 0.0049 66.696 200.09 0 66.696
4.1 16 0 3 0 0.0781 0 0.0146 0 1067.1 0 200.09 0
4.2 9 1 3 0 0.0439 0.0049 0.0146 0 600.26 66.696 200.09 0
42 il 0 0 1 0 0 0 0.0049 0 0 0 66.696
0 0 6 0 0 0 0.0293 0 0 0 400.17
0 1 0 0 0 0.0049 0 0 0 66.696 0
0 2 0 0.0439 0 0.0098 0 600.26 0 133.39 0
- 0 0 0 0 0 0 0 0 0 0 0
" 3 0 0 0.0586 0.0146 0 0 800.35 200.09 0 0
il 0 5 2 0 0 0.0244 0.0098 0 0 333.48 133.39
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Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4

5 9 0 3 0 0.0439 0 0.0146 0 600.26 0  200.09 0
5.1 0 0 0 0 0 0 0 0 0 0 0 0
5.2 3 9 0 6 0.0146 0.0439 0 0.0293 200.09 600.26 0  400.17
5.3 2 0 7 0 0.0098 0 0.0342 0 13339 0  466.87 0
5.4 5 0 2 0 0.0244 0 0.0098 0 33348 0 13339 0
5.5 2 0 0 0 0.0098 0 0 0 133.39 0 0 0
5.6 3 3 0 0 0.0146 0.0146 0 0 200.09 200.09 0 0
5.7 0 1 6 0 0 0.0049 0.0293 0 0 66.696  400.17 0
5.8 6 0 1 0 0.0293 0 0.0049 0  400.17 0 66.696 0
5.9 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
6 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
6.1 0 1 7 0 0 0.0049 0.0342 0 0 66.696  466.87 0
6.2 4 0 1 4 0.0195 0 0.0049 0.0195 266.78 0 66.696  266.78
6.3 0 3 0 0 0 0.0146 0 0 0  200.09 0 0
6.4 0 0 0 0 0 0 0 0 0 0 0 0
6.5 3 4 6 0 0.0146 0.0195 0.0293 0 200.09 266.78  400.17 0
6.6 0 4 3 0 0 0.0195 0.0146 0 0 266.78  200.09 0
6.7 2 0 0 0 0.0098 0 0 0 13339 0 0 0
6.8 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
6.9 1 0 6 2 0.0049 0 0.0293 0.0098 66.696 0 400.17 133.39
7 0 7 1 0 0 0.0342 0.0049 0 0 466.87 66.696 0
7.1 0 0 0 0 0 0 0 0 0 0 0 0
7.2 4 0 0 0 0.0195 0 0 0 266.78 0 0 0
73 0 2 9 5 0 0.0098 0.0439 0.0244 0 13339 600.26  333.48
7.4 0 10 0 0 0 0.0488 0 0 0  666.96 0 0
7.5 0 0 0 2 0 0 0 0.0098 0 0 0 13339
7.6 6 2 1 0 0.0293 0.0098 0.0049 0 400.17 133.39  66.696 0
7.7 0 0 5 0 0 0 0.0244 0 0 0 33348 0
7.8 0 0 0 2 0 0 0 0.0098 0 0 0 13339
7.9 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
8 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
8.1 0 5 6 0 0 0.0244 0.0293 0 0 33348  400.17 0
8.2 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
8.3 3 0 0 0 0.0146 0 0 0  200.09 0 0 0
8.4 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
8.5 2 8 7 1 0.0098 0.0391 0.0342 0.0049 133.39 533.57 466.87 66.696
8.6 0 0 0 0 0 0 0 0 0 0 0 0
8.7 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
8.8 0 3 0 0 0 0.0146 0 0 0  200.09 0 0
8.9 0 0 6 0 0 0 0.0293 0 0 0  400.17 0
9 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
9.1 0 6 0 9 0 0.0293 0 0.0439 0  400.17 0 600.26
9.2 0 1 0 1 0 0.0049 0 0.0049 0  66.696 0 66.696
9.3 0 0 4 0 0 0 0.0195 0 0 0 266.78 0
9.4 1 0 0 2 0.0049 0 0 0.0098 66.696 0 0 13339
9.5 0 0 0 0 0 0 0 0 0 0 0 0
9.6 1 1 3 0 0.0049 0.0049 0.0146 0 66.696 66.696  200.09 0
9.7 4 0 4 5 0.0195 0 0.0195 0.0244  266.78 0 266.78  333.48
0 0 0 0 0 0 0 0 0 0 0
0 1 7 0 0 0.0049 0.0342 0 0 66.696  466.87
0 4 5 0.0049 0 0.0195 0.0244 66.696 0 266.78  333.48
: Tekanan Rata-rata (N/m”"2) 324173 257.255 305.133 237.141

"

Optimization Software: 108

www.balesio.com




2. Percobaan 2 pada kecepatan 0,976 m/s

Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
0.3 0 0 6 15 0 0 0.0293 0.0732 0 0 400.17 1000.4
0.4 13 3 0 0 0.0635 0.0146 0 0 867.05 200.09 0 0
0.5 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
0.7 0 8 7 0 0 0.0391 0.0342 0 0 53357 466.87 0
0.8 5 0 0 0 0.0244 0 0 0 33348 0 0 0
0.9 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
1.1 0 2 6 5 0 0.0098 0.0293 0.0244 0 133.39 400.17 333.48
1.2 0 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0 0
1.4 4 0 0 1 0.0195 0 0 0.0049  266.78 0 0 66.696
1.5 8 4 5 0 0.0391 0.0195 0.0244 0 53357 266.78  333.48 0
1.6 9 4 0 0 0.0439 0.0195 0 0 600.26  266.78 0 0
17 0 0 0 0 0 0 0 0 0 0 0 0
1.8 0 4 0 0 0 0.0195 0 0 0  266.78 0 0
1.9 0 4 4 0 0 0.0195 0.0195 0 0 266.78  266.78 0
2 0 0 0 0 0 0 0 0 0 0 0 0
21 0 10 0 0 0 0.0488 0 0 0  666.96 0 0
2.2 0 0 0 0 0 0 0 0 0 0 0 0
23 0 3 4 0 0 0.0146 0.0195 0 0 200.09 266.78 0
24 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
2.5 5 0 0 0 0.0244 0 0 0 33348 0 0 0
2.6 0 0 0 0 0 0 0 0 0 0 0 0
2.7 0 0 3 4 0 0 0.0146 0.0195 0 0 200.09 266.78
2.8 0 0 0 0 0 0 0 0 0 0 0 0
2.9 6 0 0 1 0.0293 0 0 0.0049  400.17 0 0 66.696
3 7 0 5 3 0.0342 0 0.0244 0.0146  466.87 0 33348  200.09
3.1 0 1 1 6 0 0.0049 0.0049 0.0293 0 66.696 66.696  400.17
3.2 0 0 0 0 0 0 0 0 0 0 0 0
33 0 5 0 0 0 0.0244 0 0 0 33348 0 0
34 1 1 6 0 0.0049 0.0049 0.0293 0 66.696 66.696  400.17 0
3.5 0 0 0 0 0 0 0 0 0 0 0 0
3.6 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
3.7 0 7 1 0 0 0.0342 0.0049 0 0 466.87 66.696 0
3.8 0 0 9 0 0 0 0.0439 0 0 0 600.26 0
3.9 0 0 0 6 0 0 0 0.0293 0 0 0  400.17
4 1 3 0 0 0.0049 0.0146 0 0 66.696  200.09 0 0
4.1 0 0 0 0 0 0 0 0 0 0 0 0
4.2 0 1 7 0 0 0.0049 0.0342 0 0 66.696  466.87 0
4.3 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
4.4 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
4.5 0 0 0 0 0 0 0 0 0 0 0 0
4.6 2 0 8 0 0.0098 0 0.0391 0 133.39 0 53357 0
0 0 0 0 0 0 0 0 0 0 0
3 0 0 0.0195 0.0146 0 0 266.78  200.09 0 0
0 1 0 0 0 0.0049 0 0 0 66.696 0
- 0 9 0 0 0 0.0439 0 0 0 600.26 0
4 0 1 0 0 0 0.0049 0 0 0 66.696 0
= 9 0 0 0.0586 0.0439 0 0 800.35 600.26 0 0
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Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
5.3 0 0 0 0 0 0 0 0 0 0 0 0
5.4 0 0 8 0 0 0 0.0391 0 0 0 53357 0
5.5 1 0 0 2 0.0049 0 0 0.0098 66.696 0 0 133.39
5.6 1 3 0 3 0.0049 0.0146 0 0.0146 66.696  200.09 0  200.09
5.7 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
5.8 6 0 5 0 0.0293 0 0.0244 0  400.17 0 33348 0
5.9 10 0 0 1 0.0488 0 0 0.0049 666.96 0 0 66.696
6 0 0 0 5 0 0 0 0.0244 0 0 0 33348
6.1 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
6.2 4 0 3 0 0.0195 0 0.0146 0 266.78 0  200.09 0
6.3 0 3 0 4 0 0.0146 0 0.0195 0  200.09 0 266.78
6.4 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
6.5 0 4 0 0 0 0.0195 0 0 0  266.78 0 0
6.6 0 4 5 0 0 0.0195 0.0244 0 0 266.78  333.48 0
6.7 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
6.8 0 0 0 5 0 0 0 0.0244 0 0 0 33348
6.9 0 0 0 0 0 0 0 0 0 0 0 0
7 0 7 2 0 0 0.0342 0.0098 0 0 466.87 133.39 0
7.1 0 0 0 0 0 0 0 0 0 0 0 0
7.2 4 0 0 2 0.0195 0 0 0.0098 266.78 0 0 13339
7.3 0 2 0 0 0 0.0098 0 0 0 13339 0 0
7.4 0 0 4 0 0 0 0.0195 0 0 0 266.78 0
7.5 0 0 0 0 0 0 0 0 0 0 0 0
7.6 6 2 0 1 0.0293 0.0098 0 0.0049 400.17  133.39 0 66.696
7.7 0 0 7 1 0 0 0.0342 0.0049 0 0 466.87 66.696
7.8 0 10 3 0 0 0.0488 0.0146 0 0 666.96  200.09 0
7.9 9 0 0 1 0.0439 0 0 0.0049 600.26 0 0 66.696
8 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
8.1 0 5 4 1 0 0.0244 0.0195 0.0049 0 33348 266.78 66.696
8.2 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
8.3 3 0 0 0 0.0146 0 0 0  200.09 0 0 0
8.4 0 0 0 0 0 0 0 0 0 0 0 0
8.5 2 8 5 4 0.0098 0.0391 0.0244 0.0195 133.39 533.57 33348 266.78
8.6 0 0 0 0 0 0 0 0 0 0 0 0
8.7 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
8.8 0 3 0 0 0 0.0146 0 0 0  200.09 0 0
8.9 0 0 8 0 0 0 0.0391 0 0 0 53357 0
9 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
9.1 0 6 0 0 0 0.0293 0 0 0  400.17 0 0
9.2 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
9.3 0 0 7 1 0 0 0.0342 0.0049 0 0 466.87 66.696
9.4 0 0 0 0 0 0 0 0 0 0 0 0
9.5 0 0 0 0 0 0 0 0 0 0 0 0
9.6 0 1 0 0 0 0.0049 0 0 0  66.696 0 0
9.7 4 0 6 1 0.0195 0 0.0293 0.0049  266.78 0 400.17 66.696
9.8 0 0 0 0 0 0 0 0 0 0 0 0
9.9 0 0 0 0 0 0 0 0 0 0 0 0
10 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
— Tekanan Rata-rata (N/m”"2) 354917 251.962 333.479 197.788
"
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Nilai rata-rata tekanan model pada percobaan 1 dan percobaan 2 pada kecepatan

0,976 m/s dapat dilihat pada tabel berikut

0.976 m/s
Sensorl  Sensor2 Sensor 3 Sensor 4
percl (N/m2) 324.173 257.255 305.133 237.141
perc 2 (N/m2) 354917 251.962 333.479 197.788
Tekanan
(N/m2) 339.545 254.609 319.306 217.464
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Tekanan pada kecepatan 1,22 m/s

1. Percobaan 1 pada kecepatan 1,22 m/s

Data Digital Tegangan (V) Tekanan (N/m”2)
Waktu  Sensor Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4

0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 0 9 0 0 0 0.0439 0 0 0 600.26 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0
0.4 12 0 0 2 0.0586 0 0 0.0098 800.35 0 0 133.39
0.5 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 6 0 0 0 0.0293 0 0 0 400.17 0
0.7 0 3 0 1 0 0.0146 0 0.0049 0 200.09 0 66.696
0.8 0 0 0 0 0 0 0 0 0 0 0 0
0.9 0 0 0 0 0 0 0 0 0 0 0 0
1 3 0 9 0 0.0146 0 0.0439 0 200.09 0 600.26 0
1.1 0 5 0 0 0 0.0244 0 0 0 333.48 0 0
1.2 0 0 0 2 0 0 0 0.0098 0 0 0 133.39
1.3 0 0 0 0 0 0 0 0 0 0 0 0
1.4 5 0 7 0 0.0244 0 0.0342 0 333.48 0 466.87 0
15 0 0 0 8 0 0 0 0.0391 0 0 0 533.57
1.6 0 0 0 0 0 0 0 0 0 0 0 0
1.7 0 0 0 9 0 0 0 0.0439 0 0 0 600.26
1.8 0 0 10 1 0 0 0.0488 0.0049 0 0 666.96 66.696
1.9 0 6 0 1 0 0.0293 0 0.0049 0 400.17 0 66.696
2 0 0 0 0 0 0 0 0 0 0 0 0
2.1 0 7 0 0 0 0.0342 0 0 0 466.87 0 0
2.2 6 1 11 0 0.0293 0.0049 0.0537 0 400.17 66.696 733.65 0
2.3 0 0 0 7 0 0 0 0.0342 0 0 0 466.87
2.4 7 8 0 0 0.0342 0.0391 0 0 466.87 533.57 0 0
2.5 1 1 0 0 0.0049 0.0049 0 0 66.696 66.696 0 0
2.6 0 0 8 0 0 0 0.0391 0 0 0 533.57 0
2.7 14 0 0 3  0.0684 0 0 0.0146 933.74 0 0 200.09
2.8 10 0 0 5 0.0488 0 0 0.0244 666.96 0 0 333.48
2.9 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 6 1 0 0 0.0293 0.0049 0 0 400.17 66.696
3.1 0 0 0 5 0 0 0 0.0244 0 0 0 333.48
3.2 0 0 0 0 0 0 0 0 0 0 0 0
33 0 8 0 0 0 0.0391 0 0 0 533.57 0 0
3.4 0 4 5 0 0 0.0195 0.0244 0 0 266.78 333.48 0
3.5 0 5 5 0 0 0.0244 0.0244 0 0 333.48 333.48 0
3.6 8 0 0 4 0.0391 0 0 0.0195 533.57 0 0 266.78
3.7 4 0 0 1 0.0195 0 0 0.0049 266.78 0 0 66.696
3.8 5 0 6 0 0.0244 0 0.0293 0 333.48 0 400.17 0
3.9 0 3 3 9 0 0.0146 0.0146 0.0439 0 200.09 200.09 600.26
4 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
4.1 0 5 0 0 0 0.0244 0 0 0 333.48 0 0
4.2 12 0 4 4  0.0586 0 0.0195 0.0195 800.35 0 266.78 266.78
0 4 4 0 0 0.0195 0.0195 0 0 266.78 266.78
2 0 0 0.0244 0.0098 0 0 333.48 133.39 0 0
0 0 0 0 0 0 0 0 0 0 0
1 0 4 0 0.0049 0 0.0195 0 66.696 0 266.78
> 4 8 0 0.0098 0.0195 0.0391 0 133.39 266.78 533.57 0
0 0 0 0 0 0 0 0 0 0 0

Y
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4

4.9 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
5 4 1 3 0 0.0195 0.0049 0.0146 0 266.78 66.696  200.09 0
5.1 0 0 8 4 0 0 0.0391 0.0195 0 0 53357 266.78
5.2 0 0 0 0 0 0 0 0 0 0 0 0
5.3 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
5.4 0 0 0 0 0 0 0 0 0 0 0 0
5.5 0 0 6 5 0 0 0.0293 0.0244 0 0 400.17 333.48
5.6 0 3 0 3 0 0.0146 0 0.0146 0  200.09 0  200.09
5.7 0 5 0 0 0 0.0244 0 0 0 33348 0 0
5.8 0 0 0 0 0 0 0 0 0 0 0 0
5.9 3 0 6 4 0.0146 0 0.0293 0.0195  200.09 0 400.17 266.78
6 5 0 0 0 0.0244 0 0 0 333.48 0 0 0
6.1 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
6.2 0 5 0 4 0 0.0244 0 0.0195 0 33348 0 266.78
6.3 0 1 8 0 0 0.0049 0.0391 0 0 66.696  533.57 0
6.4 0 0 0 0 0 0 0 0 0 0 0 0
6.5 5 0 0 0 0.0244 0 0 0 333.48 0 0 0
6.6 15 0 0 1 0.0732 0 0 0.0049 1000.4 0 0 66.696
6.7 0 0 7 0 0 0 0.0342 0 0 0  466.87 0
6.8 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
6.9 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
7.1 0 9 8 0 0 0.0439 0.0391 0 0 600.26  533.57 0
7.2 0 0 3 0 0 0 0.0146 0 0 0  200.09 0
7.3 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
7.4 9 12 0 0 0.0439 0.0586 0 0 600.26  800.35 0 0
7.5 0 0 2 0 0 0 0.0098 0 0 0 13339 0
7.6 0 0 6 0 0 0 0.0293 0 0 0  400.17 0
7.7 12 0 0 2 0.0586 0 0 0.0098  800.35 0 0 13339
7.8 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
7.9 0 7 0 0 0 0.0342 0 0 0  466.87 0 0
8 0 0 6 0 0 0 0.0293 0 0 0  400.17 0
8.1 0 0 0 0 0 0 0 0 0 0 0 0
8.2 7 0 0 0 0.0342 0 0 0  466.87 0 0 0
8.3 6 0 0 0 0.0293 0 0 0  400.17 0 0 0
8.4 0 0 8 0 0 0 0.0391 0 0 0 533,57 0
8.5 0 0 0 0 0 0 0 0 0 0 0 0
8.6 0 1 0 0 0 0.0049 0 0 0 66.696 0 0
8.7 4 0 0 0 0.0195 0 0 0 266.78 0 0 0
8.8 0 0 8 0 0 0 0.0391 0 0 0 53357 0
8.9 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 3 0 0 0 0.0146 0 0 0  200.09
9.1 0 0 0 4 0 0 0 0.0195 0 0 0  266.78
9.2 0 0 8 0 0 0 0.0391 0 0 0 533,57 0
9.3 0 0 0 0 0 0 0 0 0 0 0 0
9.4 0 10 0 0 0 0.0488 0 0 0 666.96 0 0
9.5 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
9.6 0 0 9 3 0 0 0.0439 0.0146 0 0 600.26  200.09
0 3 5 0 0 0.0146 0.0244 0 0 200.09 333.48
4 4 4 0 0.0195 0.0195 0.0195 0 266.78  266.78  266.78
0 1 0 0 0 0.0049 0 0 0  66.696 0
0 0 0 0 0 0 0 0 0 0 0
4 Tekanan Rata-rata (N/m”2) 412526 310.392 414.323 242.011
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2. Percobaan 2 pada kecepatan 1,22 m/s

Data Digital Tegangan (V) Tekanan (N/m"2)

Waktu  Sensor  Sensor  Sensor Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor

1 2 3 4 1 2 3 4 1 2 3 4
0.1 0 0 0 0 0 0 0 0 0 0 0 0
0.2 14 0 0 0 0.0684 0 0 0 933.74 0 0 0
0.3 10 0 9 0 0.0488 0 0.0439 0 666.96 0 600.26 0
0.4 0 0 0 7 0 0 0 0.0342 0 0 0  466.87
0.5 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 0 0 0 0 0 0 0 0 0 0
0.7 0 0 0 1 0 0 0.0488 0.0049 0 0 666.96 66.696
0.8 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
0.9 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
1.1 8 0 6 5 0.0391 0 0.0293 0.0244  533.57 0 400.17 333.48
1.2 4 0 0 0 0.0195 0 0 0 266.78 0 0 0
13 5 0 0 3 0.0244 0 0 0.0146  333.48 0 0  200.09
1.4 0 0 0 0 0 0 0 0 0 0 0 0
1.5 0 2 4 8 0 0.0098 0.0195 0.0391 0 13339 266.78  533.57
1.6 0 0 0 0 0 0 0 0 0 0 0 0
1.7 1 0 8 0 0.0049 0 0.0391 0 66.696 0 53357 0
1.8 2 8 0 0 0.0098 0.0391 0 0 13339  533.57 0 0
1.9 5 0 5 5 0.0244 0 0.0244 0.0244 333.48 0 33348 33348
2 0 0 0 7 0 0 0 0.0342 0 0 0  466.87
2.1 0 0 0 8 0 0 0 0.0391 0 0 0 53357
2.2 2 0 0 0 0.0098 0 0 0 13339 0 0 0
2.3 0 1 2 0 0 0.0049 0.0098 0 0 66.696  133.39 0
2.4 1 1 0 0 0.0049 0.0049 0 0 66.696 66.696 0 0
2.5 4 8 1 0 0.0195 0.0391 0.0049 0 266.78 533.57 66.696 0
2.6 0 0 8 2 0 0 0.0391 0.0098 0 0 53357 13339
2.7 0 0 1 0 0 0 0.0049 0 0 0 66.696 0
2.8 1 1 0 0 0.0049 0.0049 0 0 66.696  66.696 0 0
2.9 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
3 0 0 6 0 0 0 0.0293 0 0 0  400.17 0
3.1 0 0 1 0 0 0 0.0049 0 0 0 66.696 0
3.2 0 0 0 0 0 0 0 0 0 0 0 0
33 0 0 1 0 0 0 0.0049 0 0 0 66.696 0
34 3 5 6 2 0.0146 0.0244 0.0293 0.0098 200.09 333.48 400.17 133.39
35 5 0 0 0 0.0244 0 0 0 33348 0 0 0
3.6 0 0 0 0 0 0 0 0 0 0 0 0
3.7 0 0 0 8 0 0 0 0.0391 0 0 0 53357
3.8 0 0 8 0 0 0 0.0391 0 0 0 53357 0
3.9 0 0 0 6 0 0 0 0.0293 0 0 0  400.17
4 5 4 1 0 0.0244 0.0195 0.0049 0 33348 266.78 66.696 0
4.1 15 0 0 0 0.0732 0 0 0  1000.4 0 0 0
4.2 0 0 7 0 0 0 0.0342 0 0 0  466.87 0
4.3 0 0 0 0 0 0 0 0 0 0 0 0
4.4 0 0 0 0 0 0 0 0 0 0 0 0
4.5 0 8 0 7 0 0.0391 0 0.0342 0 53357 0  466.87
4.6 0 0 7 0 0 0 0.0342 0 0 0  466.87 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 3 0.0439 0 0 0.0146  600.26 0 0  200.09
- 0 6 5 0 0 0.0293 0.0244 0 0 400.17 33348
4 4 0 0 0 0.0195 0 0 0  266.78 0 0
= 0 0 1 0.0586 0 0 0.0049  800.35 0 0 66.696
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Data Digital Tegangan (V) Tekanan (N/m"2)
Waktu  Sensor  Sensor  Sensor Sensor  Sensor  Sensor  Sensor  Sensor Sensor Sensor Sensor Sensor
1 2 3 4 1 2 3 4 1 2 3 4
53 0 0 0 5 0 0 0 0.0244 0 0 0 33348
5.4 0 8 4 0 0 0.0391 0.0195 0 0 53357 266.78 0
5.5 0 0 0 0 0 0 0 0 0 0 0 0
5.6 0 0 0 0 0 0 0 0 0 0 0 0
5.7 7 0 0 0 0.0342 0 0 0  466.87 0 0 0
5.8 0 7 5 4 0 0.0342 0.0244 0.0195 0 466.87 33348  266.78
5.9 0 0 0 1 0 0 0 0.0049 0 0 0 66.696
6 0 0 0 0 0 0 0 0 0 0 0 0
6.1 0 0 0 9 0 0 0 0.0439 0 0 0 600.26
6.2 0 0 6 1 0 0 0.0293 0.0049 0 0 400.17 66.696
6.3 0 0 0 0 0 0 0 0 0 0 0 0
6.4 0 0 0 4 0 0 0 0.0195 0 0 0 266.78
6.5 7 0 5 4 0.0342 0 0.0244 0.0195  466.87 0 33348 266.78
6.6 0 0 4 0 0 0 0.0195 0 0 0 266.78 0
6.7 0 0 0 0 0 0 0 0 0 0 0 0
6.8 0 0 0 4 0 0 0 0.0195 0 0 0  266.78
6.9 0 0 5 0 0 0 0.0244 0 0 0 33348 0
7 0 2 4 0 0 0.0098 0.0195 0 0 13339 266.78 0
7.1 0 10 0 0 0 0.0488 0 0 0 666.96 0 0
7.2 10 0 0 0 0.0488 0 0 0 666.96 0 0 0
7.3 0 4 6 4 0 0.0195 0.0293 0.0195 0 266.78 400.17  266.78
7.4 0 13 0 0 0 0.0635 0 0 0 867.05 0 0
7.5 0 0 0 0 0 0 0 0 0 0 0 0
7.6 4 0 0 0 0.0195 0 0 0  266.78 0 0 0
7.7 0 0 8 5 0 0 0.0391 0.0244 0 0 53357 33348
7.8 0 0 0 3 0 0 0 0.0146 0 0 0  200.09
7.9 11 0 0 0 0.0537 0 0 0  733.65 0 0 0
8 0 5 0 0 0 0.0244 0 0 0 33348 0 0
8.1 0 0 7 4 0 0 0.0342 0.0195 0 0 466.87 266.78
8.2 0 0 4 0 0 0 0.0195 0 0 0 266.78 0
8.3 4 3 0 4 0.0195 0.0146 0 0.0195 266.78  200.09 0 266.78
8.4 0 4 0 4 0 0.0195 0 0.0195 0 266.78 0  266.78
8.5 0 0 8 0 0 0 0.0391 0 0 0 53357 0
8.6 0 1 0 0 0 0.0049 0 0 0 66.696 0 0
8.7 0 0 0 0 0 0 0 0 0 0 0 0
8.8 0 3 0 1 0 0.0146 0 0.0049 0  200.09 0 66.696
8.9 0 0 5 0 0 0 0.0244 0 0 0 33348 0
9 0 0 0 1 0 0 0 0.0049 0 0 0  66.696
9.1 4 0 0 0 0.0195 0 0 0 266.78 0 0 0
9.2 0 0 0 0 0 0 0 0 0 0 0 0
9.3 4 6 5 0 0.0195 0.0293 0.0244 0 266.78 400.17  333.48 0
9.4 1 0 0 0 0.0049 0 0 0 66.696 0 0 0
9.5 0 0 0 4 0 0 0 0.0195 0 0 0  266.78
9.6 0 8 0 0 0 0.0391 0 0 0 53357 0 0
9.7 3 7 6 0 0.0146 0.0342 0.0293 0 200.09 466.87  400.17 0
9.8 0 0 0 0 0 0 0 0 0 0 0 0
9.9 0 0 0 2 0 0 0 0.0098 0 0 0 13339
10 3 0 0 4 0.0146 0 0 0.0195  200.09 0 0  266.78
— Tekanan Rata-rata (N/m”"2) 377.176 341.816 351.134 266.783
"
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Nilai rata-rata tekanan model pada percobaan 1 dan percobaan 2 pada kecepatan
1,22 m/s dapat dilihat pada tabel berikut

1,22 m/s
Sensorl  Sensor?2 Sensor3 Sensor 4
percl (N/m2) 412526 310.392 414.323 242.011

perc 2 (N/m2) 377.176  341.816 351.134 266.783
Tekanan (N/m2)  394.851 326.104 382728  254.397
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