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Lampiran 1

SKEMA RANGKAIAN ALAT PENGUKUR PUTARAN (RPM)

Keterangan :

1. Arduino uno

Tombol reset

USB Soket/Power USB
Power input (Barrel Jack)
LCD

LCD Module

Breadboard

Hall effect sensor

O N O LWN



PROSEDUR PENGOPERASIAN ALAT PENGUKUR PUTARAN (RPM)

1.

w

Hubungkan pin sensor ke pin Arduino dengan kabel seperti pada
skema di atas

Hubungkan Arduino ke power supply (1 A /9 sampai 12 Volt)
Catat putaran (RPM) pada monitor

Untuk pengambilan data selanjutnya restart untuk mulai dari
awal dengan menekan tombol reset pada Arduino board

Setelah proses pengambilan data selesai matikan alat dengan
memutuskan power supply
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Lampiran 3

Properties of air at 1 atm pressure

Specific Tharmal Therma! Dynamic Kinematic Prandti
Temp, Density Heat Conductivity Diffusivity Viscosity Viscasity Number
T, C p, kg'm? ¢, kg K k Wim-K a, Mls p, gm-s v, mAls Pr
-150 2.866 983 0.01171 4.158 x 10-= 8536 x 10-= 3013 x 10-» 0.7246
-100 2038 966 0.01582 8.036 x 10-® 1.189 x 10 5837 x 10° 0.7263
-50 1.582 999 0.01979 1.252 x 10-® 1474 x 102 9319 x10* 0.7440
-40 1514 1002 0.02057 1.356 x 10°° 1.527 x 10-* 1.008 < 10-* 0.7436
-30 1451 1004 0.02134 1.465 x 10-* 1.579 x 10* 1.087 x 10-® 0.7425
-20 1.394 1005 0.02211 1.578 x 10-= 1.630 x 10-* 1.169 x 10-= 0.7408
-10 1.341 1006 0.02288 1.696 x 107 1.680 x 10* 1.252 x 10-% 0.7387
0 1292 1006 0.02364 1.818 x 10-* 1.729 x 10-» 1.338 x 10-* 0.7362
5 1.269 1006 0.02401 1.880 x 10-* 1.754 x 10* 1.382 x 10® 0.7350
10 1246 1006 0.02439 1.944 x 10-* 1.778 x 10 1.426 x 10°° 0.7336
15 1225 1007 0.02476 2.009 x 10-* 1802 = 10® 1470 x 10-* 0.7323
20 1.204 1007 0.02514 2.074 x 10-* 1.825 x 10 1516 x 102 0.7300
25 1,184 1007 0.02551 2.141 x 10-* 1.849 x 10 1.562 x 10-» 0.7296
30 1.164 1007 0.02588 2.208 x 102 1872 x 10* 1.608 x 10-® 0.7282
35 1.145 1007 0.02625 2.277 x 10-= 1.895 x 102 1.655 x 10-2 0.7268
40 1.127 1007 0.02662 2,346 x 10-° 1918 x 10 1.702 x 10-* 0.7255
45 1.109 1007 0.02699 2416 x 10° 1941 x 10* 1.750 x 10+ 0.7241
50 1.092 1007 0.02735 2.487 x 10* 1963 x 10* 1.798 x 10-° 0.7228
60 1.059 1007 0.02808 2632 x 10-* 2008 x 10* 1.896 x 10-° 0.7202
70 1028 1007 0.02881 2.780 x 10-% 2.052 x 10-% 1.995 x 10-% 0.7177
80 0.9904 1008 0.02953 2931 x 10-* 2096 = 10°® 2.097 x 10-* 0.7154
920 09718 1008 0.03024 3.086 x 10-* 2.139 x 10> 2201 x 10-= 0.7132
100 0.9458 1009 0.03095 3.243 x 10* 2.181 x 102 2.306 x 10 07111
120 0.8977 1011 0.03235 3.565 x 10* 2.264 x 10-* 2522 x 10* 0.7073
140 0.8542 1013 0.03374 3.898 x 10-* 2.345 x 10 2.745 x 10° 0.7041
160 08148 1016 0.03511 4241 x 10® 2420 x 10* 2975 x 10 0.7014
180 0.7788 1019 0.03646 4,593 x 10-= 2504 x 10-* 3.212 x 10-* 0.6992
200 0.7459 1023 0.03779 4954 x 10 2.577 x 10* 3.455 x 10-* 0.6974
250 0.6746 1033 0.04104 5.890 x 10-= 2760 x 102 4.091 x 102 0.6946
300 0.6158 1044 0.04418 6.871 x 10% 2934 x 10% 4.765 x 10® 0.6935
350 0.5664 1056 0.04721 7.892 x 10-* 3101 x 10® 5475 x 10-* 0.6937
400 0.5243 1069 0.05015 8.951 x 10-* 3261 x 10* 6.219 x 10® 0.6948
450 0.4880 1081 0.05298 1.004 x 104 3415 x 10° 6.997 x 10° 0.6965
500 0.4565 1093 0.05572 1.117 x 10-* 3563 x 10-= 7.806 x 10 0.6986
600 0.4042 1115 0.06093 1.352 x 10~ 3846 x 10 9.515 x 10-* 0.7037
700 0.3627 1135 0.06581 1.508 x 10-4 4111 x 10> 1.133 x 10+ 0.7002
800 0.3289 1153 0.07037 1.855 x 104 4362 x 10-* 1.326 x 10* 0.7149
900 0.3008 1169 0.07465 2.122 x 10-4 4600 x 10* 1529 x 10+ 0.7206
1000 02772 1184 0.07868 2.398 x 10* 4826 x 10 1.741 x 10 0.7260
1500 0.1990 1234 0.09599 3.908 x 10-* 5817 x 10 2922 x 10 0.7478
2000 0.1553 1264 0.11113 5.664 x 10-4 6630 x 10» 4270 x 10+ 0.7539

MNata: For idex gases, the properties ¢, & J1, and Pr are independert of pressure. The properties p, », and a at @ pressure P (in atm) ofher than 1 atm are
determined by mubiplying the values of p at the gven femperature by Pand iy diviting » and a by P.

Source: Data generated fram the EES software developed iy S. A Keln and F. L Avarade. Orignad sources: Keenan, Chao, Keyes, Gas Tabies, Wiey, 1984
ana Thermoptiysical Properties of Mafier. Vol. 3: Thermat Conductivity, ¥. S. Touloukian, P. £, Liley, S. C. Saxena, Vol 11: Viscosify, Y. 5. Touloukian, 5. C
Saxena, and P. Hestermans, IFUPlenun, NY, 1570, ISEN 0-300007020-8
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Lampiran 4

TABEL HASIL PERHITUNGAN

Kemiringan sudu 45°
v angin (mfs) Perrpebanan 75 gram Pem?ebanan 100 gram Pempebanan 125 gram
n (rpm) Pinput | P output | 1 kincir n (rpm) Pinput | P output | 1 kincir n (rpm) Pinput | P output | 1 kincir
(Watt) | (Watt) | (%) (Watt) | (Watt) | (%) (Watt) | (Watt) | (%)
3 144 | 0,2785 [0,0994735,7162| 114 | 0,2785 | 0,10555|37,8984| 56 0,2785 | 0,06462 | 23,2031
4 350 [0,66015]0,24256 | 36,743 | 256 |0,66015 | 0,23602|35,7525| 143 |0,66015 | 0,16501 | 24,9964
5 535 [1,28936]0,37065 | 28,7467 | 448 |1,28936(0,41327]32,0521| 231 |1,28936 |0,26656| 20,674
6 721 [2,22802]0,49897 [ 22,3951 | 601 |2,228020,55451|24,8881| 352 |2,22802|0,40619| 18,231
7 809 [3,53801| 0,5599 [15,8252| 743 |3,53801|0,68622]19,3955| 518 |3,53801 |0,59813] 16,9058
8 935 [5,28123]0,64737[12,2579| 920 |5,28123|0,84961|16,0874| 685 |5,28123|0,79084 | 14,9746
Kemiringan sudu 60°
v angin (mis) Penpebanan 75 gram Pempebanan 100 gram Peml?ebanan 125 gram
n (rpm) Pinput | P output | 1 kincir n (rpm) Pinput | P output | 1 kincir n (rpm) Pinput | P output | 1 kincir
(Watt) | (Watt) | (%) (Watt) | (Watt) | (%) (Watt) | (Watt) | (%)
3 252 [0,27946]0,17471 (62,5172 210 |0,27664|0,19386|70,0773| 78 0,2785 | 0,09001 | 32,3186
4 505 [0,66241]0,34965 [52,7837| 448 |0,65575|0,41327]63,0227| 189 |0,66015| 0,2181 | 33,0372
5 740 |[1,29378[0,51212]39,5835| 646 |1,28075(0,59636|46,5634| 385 |1,28936|0,44389 | 34,4268
6 952 [2,23565]0,65937 [ 29,4933| 841 |2,21314(0,77607|35,0665| 679 |2,22802|0,78315| 35,15
7 982 [3,55013]0,68014[19,1581| 976 |3,51438(0,90131|25,6464| 867 |3,53801 |1,00047| 28,2779
8 1002 [5,29932]0,69352 | 13,087 | 987 |5,24596(0,91085]17,3629| 969 |5,28123|1,11818] 21,1727
Kemiringan sudu 75°
v angin (ms) Penpebanan 75 gram _ Pemk_)ebanan 100 gram _ Pemt_)ebanan 125 gram _
n (rpm) Pinput | P output | 1 kincir n (rpm) Pinput | P output | 1 kincir n (rpm) Pinput | P output | 1 kincir
(Watt) | (Watt) | (%) (Watt) | (Watt) | (%) (Watt) | (Watt) | (%)
3 220 | 0,2785 | 0,15232| 54,693 | 186 |0,27755(0,17202|61,9767| 73 0,2785 | 0,08462 | 30,385
4 463 |0,66015]0,32034 | 48,5245 380 [0,65789]0,35049|53,2751| 180 |0,66015]|0,20733 | 31,4058
5 718 [1,28936]0,49735(385735| 630 |1,28495| 0,5819 | 45,2858| 353 |1,28936 | 0,40696 | 31,5629
6 921 [2,22802]0,63767 | 28,6206| 835 |2,220390,77115]34,7302| 654 |2,22802 | 0,75507 | 33,8897
7 976 |3,538010,67552]19,0933] 941 |3,525890,86839|24,6288| 859 |3,53801|0,99086 | 28,0061
8 990 [5,28123]0,68568 | 12,9833| 978 |5,26314|0,90285]17,1542| 951 |5,28123|1,09702 20,7721
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DOKUMENTASI

Gambar sudu Archimedes spiral Gambar sudu Archimedes spiral
kemiringan 45° kemiringan 60°
Massa: 82,6 gram Massa: 80,7 gram

Gambar sudu Archimedes spiral
kemiringan 75°

Massa: 85 gram
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Gambar pengambilan data
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