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Lampiran  1 Tabel hasil pengamatan pengujian turbin air arus atas 

No. 
 

pembukaan 
Beban 

(kg) 

Sudutan 

(rpm) 

Temp. air 

(C) 

Volume 

(m3) 

Waktu 

(s) 

1 

60 % 

0 100 27 0.00694595 7.41 

2 0.1 92 27 0.00694595 7.41 

3 0.2 81 27 0.00694595 7.41 

4 0.3 75 27 0.00694595 7.41 

5 0.4 67 27 0.00694595 7.41 

6 0.5 60 27 0.00694595 7.41 

7 0.6 52 27 0.00694595 7.41 

8 0.7 44 27 0.00694595 7.41 

9 0.8 35 27 0.00694595 7.41 

10 0.9 27 27 0.00694595 7.41 

11 1 18 27 0.00694595 7.41 

12 1.1 9 27 0.00694595 7.41 

13 1.2 0 27 0.00694595 7.41 

14 

70 % 

0 110 27 0.00694595 7.41 

15 0.1 105 27 0.00694595 7.41 

16 0.2 91 27 0.00694595 7.41 

17 0.3 83 27 0.00694595 7.41 

18 0.4 78 27 0.00694595 7.41 

19 0.5 74 27 0.00694595 7.41 

20 0.6 68 27 0.00694595 7.41 

21 0.7 60 27 0.00694595 7.41 

22 0.8 51 27 0.00694595 7.41 

23 0.9 39 27 0.00694595 7.41 

24 1 29 27 0.00694595 7.41 

25 1.1 20 27 0.00694595 7.41 

26 1.2 11 27 0.00694595 7.41 

27 

80 % 

0 121 27 0.00694595 7.41 

28 0.1 115 27 0.00694595 7.41 

29 0.2 109 27 0.00694595 7.41 
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30 0.3 103 27 0.00694595 7.41 

31 0.4 97 27 0.00694595 7.41 

32 0.5 94 27 0.00694595 7.41 

33 0.6 88 27 0.00694595 7.41 

34 0.7 81 27 0.00694595 7.41 

35 0.8 73 27 0.00694595 7.41 

36 0.9 62 27 0.00694595 7.41 

37 1 53 27 0.00694595 7.41 

38 1.1 40 27 0.00694595 7.41 

39 1.2 30 27 0.00694595 7.41 

40 

90 % 

0 133 27 0.00694595 7.41 

41 0.1 125 27 0.00694595 7.41 

42 0.2 120 27 0.00694595 7.41 

43 0.3 115 27 0.00694595 7.41 

44 0.4 111 27 0.00694595 7.41 

45 0.5 105 27 0.00694595 7.41 

46 0.6 102 27 0.00694595 7.41 

47 0.7 95 27 0.00694595 7.41 

48 0.8 90 27 0.00694595 7.41 

49 0.9 82 27 0.00694595 7.41 

50 1 73 27 0.00694595 7.41 

51 1.1 62 27 0.00694595 7.41 

52 1.2 49 27 0.00694595 7.41 

53 

100 % 

0 138 27 0.00694595 7.41 

54 0.1 134 27 0.00694595 7.41 

55 0.2 129 27 0.00694595 7.41 

56 0.3 126 27 0.00694595 7.41 

57 0.4 122 27 0.00694595 7.41 

58 0.5 118 27 0.00694595 7.41 

59 0.6 115 27 0.00694595 7.41 

60 0.7 111 27 0.00694595 7.41 

61 0.8 107 27 0.00694595 7.41 

62 0.9 100 27 0.00694595 7.41 
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63 1 92 27 0.00694595 7.41 

64 1.1 83 27 0.00694595 7.41 

65 1.2 68 27 0.00694595 7.41 
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 Lampiran  2 Tabel hasil perhitungan secara eksperimen pengujian turbin air arus 

atas 

Pembukaan 
Beban 

(kg) 

Q 

(m3/s) 

v 

(m/s) 

Pair 

(watt) 
τ (Nm) 

ω 

(rad/s) 

Pturbin 

(watt) 
η 

60 % 

0 0,00057 1,8447 9,2378 0 10,467 0 0 

0.1 0,00057 1,8447 9,2378 0,0441 9,106 0,402 4,35 

0.2 0,00057 1,8447 9,2378 0,0883 8,478 0,749 8,10 

0.3 0,00057 1,8447 9,2378 0,1324 7,850 1,040 11,25 

0.4 0,00057 1,8447 9,2378 0,1766 7,013 1,238 13,40 

0.5 0,00057 1,8447 9,2378 0,2207 6,280 1,386 15,01 

0.6 0,00057 1,8447 9,2378 0,2649 5,443 1,442 15,61 

0.7 0,00057 1,8447 9,2378 0,3090 4,605 1,423 15,41 

0.8 0,00057 1,8447 9,2378 0,3532 3,663 1,294 14,00 

0.9 0,00057 1,8447 9,2378 0,3973 2,826 1,123 12,15 

1 0,00057 1,8447 9,2378 0,4415 1,884 0,832 9,00 

1.1 0,00057 1,8447 9,2378 0,4856 0,942 0,457 4,95 

1.2 0,00057 1,8447 9,2378 0,5297 0,000 0,000 0 

70 % 

0 0,00061 1,9651 9,8407 0 11,513 0 8.1065 

0.1 0,00061 1,9651 9,8407 0,0441 10,362 0,457 4,65 

0.2 0,00061 1,9651 9,8407 0,0883 9,525 0,841 8,55 

0.3 0,00061 1,9651 9,8407 0,1324 8,687 1,151 11,69 

0.4 0,00061 1,9651 9,8407 0,1766 8,164 1,442 14,65 

0.5 0,00061 1,9651 9,8407 0,2207 7,745 1,710 17,37 

0.6 0,00061 1,9651 9,8407 0,2649 7,117 1,885 19,16 

0.7 0,00061 1,9651 9,8407 0,3090 6,280 1,941 19,72 

0.8 0,00061 1,9651 9,8407 0,3532 5,338 1,885 19,16 

0.9 0,00061 1,9651 9,8407 0,3973 4,082 1,622 16,48 

1 0,00061 1,9651 9,8407 0,4415 3,035 1,340 13,62 

1.1 0,00061 1,9651 9,8407 0,4856 2,093 1,017 10,33 

1.2 0,00061 1,9651 9,8407 0,52974 1,151 0,610 26.9992 

80 % 

0 0,00073 2,35 11,7685 0,0000 12,665 0 0 

0.1 0,00073 2,35 11,7685 0,0441 12,037 0,531 4,52 

0.2 0,00073 2,35 11,7685 0,0883 11,513 1,017 8,64 
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0.3 0,00073 2,35 11,7685 0,1324 10,781 1,428 12,13 

0.4 0,00073 2,35 11,7685 0,1766 10,153 1,793 15,23 

0.5 0,00073 2,35 11,7685 0,2207 9,525 2,102 17,86 

0.6 0,00073 2,35 11,7685 0,2649 9,211 2,440 20,73 

0.7 0,00073 2,35 11,7685 0,3090 8,478 2,620 22,26 

0.8 0,00073 2,35 11,7685 0,3532 7,641 2,698 22,93 

0.9 0,00073 2,35 11,7685 0,3973 6,489 2,578 21,91 

1 0,00073 2,35 11,7685 0,4415 5,547 2,449 20,81 

1.1 0,00073 2,35 11,7685 0,4856 4,187 2,033 17,28 

1.2 0,00073 2,35 11,7685 0,5297 3,140 1,663 14,13 

90 % 

0 0,00081 2,6201 13,1209 0 13,921 0 0 

0.1 0,00081 2,6201 13,1209 0,0441 13,293 0,587 4,47 

0.2 0,00081 2,6201 13,1209 0,0883 12,560 1,109 8,45 

0.3 0,00081 2,6201 13,1209 0,1324 12,037 1,594 12,15 

0.4 0,00081 2,6201 13,1209 0,1766 11,618 2,052 15,64 

0.5 0,00081 2,6201 13,1209 0,2207 10,990 2,426 18,49 

0.6 0,00081 2,6201 13,1209 0,2649 10,676 2,828 21,55 

0.7 0,00081 2,6201 13,1209 0,3090 10,153 3,137 23,91 

0.8 0,00081 2,6201 13,1209 0,3532 9,420 3,327 25,35 

0.9 0,00081 2,6201 13,1209 0,3973 8,583 3,410 25,99 

1 0,00081 2,6201 13,1209 0,4415 7,641 3,373 25,71 

1.1 0,00081 2,6201 13,1209 0,4856 6,489 3,151 24,02 

1.2 0,00081 2,6201 13,1209 0.5739 5,129 2,717 20,71 

100 % 

0 0,0009 2,9077 14,5612 0 14,444 0,610 0 

0.1 0,0009 2,9077 14,5612 0,0441 13,816 1,192 4,19 

0.2 0,0009 2,9077 14,5612 0,0883 13,502 1,747 8,19 

0.3 0,0009 2,9077 14,5612 0,1324 13,188 2,255 11,99 

0.4 0,0009 2,9077 14,5612 0,1766 12,769 2,726 15,48 

0.5 0,0009 2,9077 14,5612 0,2207 12,351 3,188 18,72 

0.6 0,0009 2,9077 14,5612 0,2649 12,037 3,590 21,89 

0.7 0,0009 2,9077 14,5612 0,3090 11,618 3,955 24,66 

0.8 0,0009 2,9077 14,5612 0,3532 11,199 4,158 27,16 

0.9 0,0009 2,9077 14,5612 0,3973 10,467 4,251 28,56 
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1 0,0009 2,9077 14,5612 0,4415 9,629 4,219 29,19 

1.1 0,0009 2,9077 14,5612 0,4856 8,687 3,770 28,97 

1.2 0,0009 2,9077 14,5612 0.5739 7,117 0,610 25,89 
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 Lampiran  3 Tabel hasil perhitungan teori pengujian turbin air arus atas 

Pembukaan Vin Vberguna Vout 

60 % 

1,845 1,779 0,065 

1,845 1,548 0,297 

1,845 1,441 0,403 

1,845 1,335 0,510 

1,845 1,192 0,653 

1,845 1,068 0,777 

1,845 0,925 0,919 

1,845 0,783 1,062 

1,845 0,623 1,222 

1,845 0,480 1,364 

1,845 0,320 1,524 

1,845 0,160 1,685 

1,845 0 1,845 

70 % 

1,965 1,957 0,008 

1,965 1,762 0,204 

1,965 1,619 0,346 

1,965 1,477 0,488 

1,965 1,388 0,577 

1,965 1,317 0,648 

1,965 1,210 0,755 

1,965 1,068 0,897 

1,965 0,907 1,058 

1,965 0,694 1,271 

1,965 0,516 1,449 

1,965 0,356 1,609 

1,965 0,196 1,769 

80 % 

2,350 2,153 0,197 

2,350 2,046 0,304 

2,350 1,957 0,393 
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2,350 1,833 0,517 

2,350 1,726 0,624 

2,350 1,619 0,731 

2,350 1,566 0,784 

2,350 1,441 0,909 

2,350 1,299 1,051 

2,350 1,103 1,247 

2,350 0,943 1,407 

2,350 0,712 1,638 

2,350 0,534 1,816 

90 % 

2,620 2,367 0,254 

2,620 2,260 0,360 

2,620 2,135 0,485 

2,620 2,046 0,574 

2,620 1,975 0,645 

2,620 1,868 0,752 

2,620 1,815 0,805 

2,620 1,726 0,894 

2,620 1,601 1,019 

2,620 1,459 1,161 

2,620 1,299 1,321 

2,620 1,103 1,517 

2,620 0,872 1,748 

100 % 

2,908 2,455 0,452 

2,908 2,349 0,559 

2,908 2,295 0,612 

2,908 2,242 0,666 

2,908 2,171 0,737 

2,908 2,100 0,808 

2,908 2,046 0,861 

2,908 1,975 0,933 
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2,908 1,904 1,004 

2,908 1,779 1,128 

2,908 1,637 1,271 

2,908 1,477 1,431 

2,908 1,210 1,698 
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Lampiran  4 Tabel hasil perhitungan secara teori pengujian turbin air arus atas 

Pembukaan 
Beban 

(kg) 

Q 

(m3/s) 

v 

(m/s) 

Pair 

(watt) 
τ (Nm) 

ω 

(rad/s) 

Pturbin 

(watt) 
η 

60 % 

0 0,00080 2,577 12,907 0 10,467 0 0 

0.1 0,00080 2,577 12,907 0,0441 9,106 0,402 3,11 

0.2 0,00080 2,577 12,907 0,0883 8,478 0,749 5,80 

0.3 0,00080 2,577 12,907 0,1324 7,850 1,040 8,05 

0.4 0,00080 2,577 12,907 0,1766 7,013 1,238 9,59 

0.5 0,00080 2,577 12,907 0,2207 6,280 1,386 10,74 

0.6 0,00080 2,577 12,907 0,2649 5,443 1,442 11,17 

0.7 0,00080 2,577 12,907 0,3090 4,605 1,423 11,03 

0.8 0,00080 2,577 12,907 0,3532 3,663 1,294 10,02 

0.9 0,00080 2,577 12,907 0,3973 2,826 1,123 8,70 

1 0,00080 2,577 12,907 0,4415 1,884 0,832 6,44 

1.1 0,00080 2,577 12,907 0,4856 0,942 0,457 3,54 

1.2 0,00080 2,577 12,907 0,5297 0 0 0 

70 % 

0 0,00089 2,873 14,389 0 11,513 0 0 

0.1 0,00089 2,873 14,389 0,0441 10,362 0,457 3,18 

0.2 0,00089 2,873 14,389 0,0883 9,525 0,841 5,84 

0.3 0,00089 2,873 14,389 0,1324 8,687 1,151 8,00 

0.4 0,00089 2,873 14,389 0,1766 8,164 1,442 10,02 

0.5 0,00089 2,873 14,389 0,2207 7,745 1,710 11,88 

0.6 0,00089 2,873 14,389 0,2649 7,117 1,885 13,10 

0.7 0,00089 2,873 14,389 0,3090 6,280 1,941 13,49 

0.8 0,00089 2,873 14,389 0,3532 5,338 1,885 13,10 

0.9 0,00089 2,873 14,389 0,3973 4,082 1,622 11,27 

1 0,00089 2,873 14,389 0,4415 3,035 1,340 9,31 

1.1 0,00089 2,873 14,389 0,4856 2,093 1,017 7,06 

1.2 0,00089 2,873 14,389 0,52974 1,151 0,610 4,24 

80 % 

0 0,00101 3,271 16,380 0,0000 12,665 0 0 

0.1 0,00101 3,271 16,380 0,0441 12,037 0,531 3,24 

0.2 0,00101 3,271 16,380 0,0883 11,513 1,017 6,21 
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0.3 0,00101 3,271 16,380 0,1324 10,781 1,428 8,72 

0.4 0,00101 3,271 16,380 0,1766 10,153 1,793 10,94 

0.5 0,00101 3,271 16,380 0,2207 9,525 2,102 12,83 

0.6 0,00101 3,271 16,380 0,2649 9,211 2,440 14,89 

0.7 0,00101 3,271 16,380 0,3090 8,478 2,620 15,99 

0.8 0,00101 3,271 16,380 0,3532 7,641 2,698 16,47 

0.9 0,00101 3,271 16,380 0,3973 6,489 2,578 15,74 

1 0,00101 3,271 16,380 0,4415 5,547 2,449 14,95 

1.1 0,00101 3,271 16,380 0,4856 4,187 2,033 12,41 

1.2 0,00101 3,271 16,380 0,5297 3,140 1,663 10,16 

90 % 

0 0,00117 3,789 18,976 0 13,921 0 0 

0.1 0,00117 3,789 18,976 0,0441 13,293 0,587 3,09 

0.2 0,00117 3,789 18,976 0,0883 12,560 1,109 5,84 

0.3 0,00117 3,789 18,976 0,1324 12,037 1,594 8,40 

0.4 0,00117 3,789 18,976 0,1766 11,618 2,052 10,81 

0.5 0,00117 3,789 18,976 0,2207 10,990 2,426 12,78 

0.6 0,00117 3,789 18,976 0,2649 10,676 2,828 14,90 

0.7 0,00117 3,789 18,976 0,3090 10,153 3,137 16,53 

0.8 0,00117 3,789 18,976 0,3532 9,420 3,327 17,53 

0.9 0,00117 3,789 18,976 0,3973 8,583 3,410 17,97 

1 0,00117 3,789 18,976 0,4415 7,641 3,373 17,78 

1.1 0,00117 3,789 18,976 0,4856 6,489 3,151 16,61 

1.2 0,00117 3,789 18,976 0.5739 5,129 2,717 14,32 

100 % 

0 0,00132 4,257 21,316 0 14,444 0,610 0 

0.1 0,00132 4,257 21,316 0,0441 13,816 1,192 2,86 

0.2 0,00132 4,257 21,316 0,0883 13,502 1,747 5,59 

0.3 0,00132 4,257 21,316 0,1324 13,188 2,255 8,19 

0.4 0,00132 4,257 21,316 0,1766 12,769 2,726 10,58 

0.5 0,00132 4,257 21,316 0,2207 12,351 3,188 12,79 

0.6 0,00132 4,257 21,316 0,2649 12,037 3,590 14,96 

0.7 0,00132 4,257 21,316 0,3090 11,618 3,955 16,84 

0.8 0,00132 4,257 21,316 0,3532 11,199 4,158 18,55 

0.9 0,00132 4,257 21,316 0,3973 10,467 4,251 19,51 
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1 0,00132 4,257 21,316 0,4415 9,629 4,219 19,94 

1.1 0,00132 4,257 21,316 0,4856 8,687 3,770 19,79 

1.2 0,00132 4,257 21,316 0.5739 7,117 0,610 17,69 
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Lampiran  5 Tabel Densitas Air Berdasarkan Temperatur (Pell & Dunson, 1997) 
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