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Lampiran 1 Data hasil percobaan pada pipa 1/2 inch 

 

 

 

 



 
 

75 
 

Lampiran 2 Data hasil percobaan pada pipa 1 inch 
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Lampiran 3 Hasil perhitungan Cd pada pipa ½ inch 

No Debit ∆P rata-rata (N/m2) v (m/s) Re Q ideal (m
3/s) Cd 

1 1.5 1667.7 0.09104 1702.532 0.00002894 0.8640 

2 2 2721.6864 0.12139 2270.043 0.00003697 0.9018 

3 2.5 4602.852 0.15174 2837.554 0.00004808 0.8668 

4 3 7151.0976 0.18209 3405.065 0.00005993 0.8345 

5 3.5 9539.244 0.21244 3972.575 0.00006921 0.8430 

6 4 12381.0048 0.24279 4540.086 0.00007885 0.8456 

7 4.5 16183.3608 0.27313 5107.597 0.00009015 0.8321 

8 5 20119.1328 0.30348 5675.108 0.00010052 0.8292 

9 5.5 23547.924 0.33383 6242.619 0.00010874 0.8431 

10 6 27790.5528 0.36418 6810.129 0.00011814 0.8467 

11 6.5 32300.0136 0.39453 7377.640 0.00012736 0.8508 

12 7 37436.5296 0.42487 7945.151 0.00013711 0.8510 

13 7.5 42879.9024 0.45522 8512.662 0.00014674 0.8520 

14 8 48710.1816 0.48557 9080.172 0.00015640 0.8527 

15 8.5 55114.1496 0.51592 9647.683 0.00016637 0.8517 

16 9 62625.4704 0.54627 10215.194 0.00017734 0.8460 
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Lampiran 4 Hasil perhitungan Cd pada pipa 1 inch 

No Debit ∆P rata-rata (N/m2) v (m/s) Re Q ideal (m
3/s) Cd 

1 1.5 493.6392 0.04120 1145.229 0.00003480 0.7186 

2 2 787.1544 0.05493 1526.971 0.00004394 0.7587 

3 2.5 1107.3528 0.06866 1908.714 0.00005212 0.7996 

4 3 1560.9672 0.08239 2290.457 0.00006188 0.8082 

5 3.5 2334.78 0.09612 2672.200 0.00007568 0.7710 

6 4 3201.984 0.10985 3053.943 0.00008862 0.7524 

7 4.5 4002.48 0.12359 3435.686 0.00009908 0.7571 

8 5 4909.7088 0.13732 3817.429 0.00010974 0.7595 

9 5.5 6043.7448 0.15105 4199.171 0.00012176 0.7530 

10 6 6924.2904 0.16478 4580.914 0.00013032 0.7675 

11 6.5 8031.6432 0.17851 4962.657 0.00014036 0.7720 

12 7 9352.4616 0.19224 5344.400 0.00015146 0.7704 

13 7.5 10739.988 0.20598 5726.143 0.00016231 0.7703 

14 8 12180.8808 0.21971 6107.886 0.00017285 0.7715 

15 8.5 13835.2392 0.23344 6489.629 0.00018422 0.7692 

16 9 15903.1872 0.24717 6871.372 0.00019751 0.7596 

17 9.5 17797.6944 0.26090 7253.114 0.00020894 0.7579 

18 10 19852.3008 0.27464 7634.857 0.00022067 0.7554 

19 10.5 21866.8824 0.28837 8016.600 0.00023160 0.7558 

20 11 24641.9352 0.30210 8398.343 0.00024585 0.7459 
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Lampiran 5 Hasil perhitungan debit orifice pada pipa ½ Inch 

No 
Debit 

(LPM) 

∆P rata-rata 

(N/m2) 

Q ideal 

(m3/s) 
Debit (m3/s) Re Regresi Cd Regresi 

Q orifice 

(m3/s) 

Q orifice 

(LPM) 
ΔQ 

1 1.5 1667.7 0.00002894 0.000025005 1712.882931 0.874376309 0.00002530 1.517937753 0.017937753 

2 2 2721.6864 0.00003697 0.00003334 2119.622792 0.867800345 0.00003208 1.924577819 0.075422181 

3 2.5 4602.852 0.00004808 0.000041675 2709.467755 0.85885186 0.00004129 2.47701355 0.02298645 

4 3 7151.0976 0.00005993 0.00005001 3357.545211 0.849822206 0.00005093 3.054998798 0.054998798 

5 3.5 9539.244 0.00006921 0.000058345 3873.308771 0.843236345 0.00005836 3.501087076 0.001087076 

6 4 12381.0048 0.00007885 0.00006668 4413.187919 0.836912469 0.00006599 3.958718317 0.041281683 

7 4.5 16183.3608 0.00009015 0.000075015 5050.12135 0.830201299 0.00007484 4.489669609 0.010330391 

8 5 20119.1328 0.00010052 0.00008335 5637.183495 0.824734168 0.00008290 4.972963047 0.027036953 

9 5.5 23547.924 0.00010874 0.000091685 6104.523467 0.820874737 0.00008927 5.35488094 0.14511906 

10 6 27790.5528 0.00011814 0.00010002 6639 0.816996321 0.00009652 5.789823302 0.210176698 

11 6.5 32300.0136 0.00012736 0.000108355 7164.936061 0.813737588 0.00010364 6.217021164 0.282978836 

12 7 37436.5296 0.00013711 0.00011669 7721.809543 0.810890152 0.00011118 6.669702047 0.330297953 

13 7.5 42879.9024 0.00014674 0.000125025 8272.297738 0.808684955 0.00011867 7.118735777 0.381264223 

14 8 48710.1816 0.00015640 0.00013336 8824.923873 0.807080804 0.00012623 7.572224971 0.427775029 

15 8.5 55114.1496 0.00016637 0.000141695 9395.481891 0.806065442 0.00013410 8.044489217 0.455510783 

16 9 62625.4704 0.00017734 0.00015003 10024.3751 0.805700594 0.00014288 8.571282329 0.428717671 
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Lampiran 6 Hasil perhitungan debit orifice pada pipa 1 inch 

No 
Debit 

(LPM) 

∆P rata-rata 

(N/m2) 
Q ideal (m

3/s) Q (m3/s) Re Regresi Cd Regresi 
Q orifice 

(m3/s) 

Q orifice 

(LPM) 
ΔQ 

1 1.5 493.6392 0.00003480 0.000025005 824.0062519 0.753161076 0.00002621 1.572156162 0.072156162 

2 2 787.1544 0.00004394 0.00003334 1369.478381 0.757419313 0.00003328 1.996500086 0.003499914 

3 2.5 1107.3528 0.00005212 0.000041675 1725.735163 0.75987919 0.00003960 2.375694269 0.124305731 

4 3 1560.9672 0.00006188 0.00005001 2105.857742 0.762223941 0.00004716 2.829322602 0.170677398 

5 3.5 2334.78 0.00007568 0.000058345 2606.499169 0.764871154 0.00005788 3.472276167 0.027723833 

6 4 3201.984 0.00008862 0.00006668 3056.759995 0.766823818 0.00006796 4.076694502 0.076694502 

7 4.5 4002.48 0.00009908 0.000075015 3412.771352 0.768080705 0.00007610 4.565353758 0.065353758 

8 5 4909.7088 0.00010974 0.00008335 3770.776911 0.769089011 0.00008440 5.062994644 0.062994644 

9 5.5 6043.7448 0.00012176 0.000091685 4170.479096 0.769911895 0.00009374 5.623375485 0.123375485 

10 6 6924.2904 0.00013032 0.00010002 4453.583154 0.770301429 0.00010039 6.022146759 0.022146759 

11 6.5 8031.6432 0.00014036 0.000108355 4783.587698 0.770553166 0.00010815 6.487954678 0.012045322 

12 7 9352.4616 0.00015146 0.00011669 5147.149562 0.770578347 0.00011671 7.001365708 0.001365708 

13 7.5 10739.988 0.00016231 0.000125025 5501.110032 0.770348889 0.00012503 7.500536924 0.000536924 

14 8 12180.8808 0.00017285 0.00013336 5844.273431 0.769887202 0.00013308 7.983060894 0.016939106 

15 8.5 13835.2392 0.00018422 0.000141695 6213.244537 0.769128038 0.00014169 8.499531237 0.000468763 

16 9 15903.1872 0.00019751 0.00015003 6643.753206 0.767898075 0.00015166 9.09805713 0.09805713 

17 9.5 17797.6944 0.00020894 0.000158365 7013.513668 0.766545763 0.00016016 9.607777896 0.107777896 

18 10 19852.3008 0.00022067 0.0001667 7392.378656 0.764876524 0.00016879 10.12511 0.12511 

19 10.5 21866.8824 0.00023160 0.000175035 7744.849897 0.763065799 0.00017672 10.60128276 0.10128276 

20 11 24641.9352 0.00024585 0.00018337 8204.26928 0.760332658 0.00018693 11.2135738 0.213573797 
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Lampiran 7 Hasil perhitungan debit prediksi 

No 
Q aktual 

(LPM) 

Q orifice 

(LPM) 

Q ideal Pipa 1" 

(m3/s) 
Cd Pipa 1/2" 

Debit Prediksi Pipa 1" 

(LPM) 
ΔQ (LPM) ΔQ (%) 

1 1.5 1.572156162 0.00003480 0.874376309 1.82518208 0.32518208 22% 

2 2 1.996500086 0.00004394 0.867800345 2.28745615 0.28745615 14% 

3 2.5 2.375694269 0.00005212 0.85885186 2.68512346 0.18512346 7% 

4 3 2.829322602 0.00006188 0.849822206 3.15448131 0.15448131 5% 

5 3.5 3.472276167 0.00007568 0.843236345 3.82802966 0.32802966 9% 

6 4 4.076694502 0.00008862 0.836912469 4.44930945 0.44930945 11% 

7 4.5 4.565353758 0.00009908 0.830201299 4.93458903 0.43458903 10% 

8 5 5.062994644 0.00010974 0.824734168 5.42931262 0.42931262 9% 

9 5.5 5.623375485 0.00012176 0.820874737 5.99560405 0.49560405 9% 

10 6 6.022146759 0.00013032 0.816996321 6.38720320 0.38720320 6% 

11 6.5 6.487954678 0.00014036 0.813737588 6.85156174 0.35156174 5% 

12 7 7.001365708 0.00015146 0.810890152 7.36763306 0.36763306 5% 

13 7.5 7.500536924 0.00016231 0.808684955 7.87379777 0.37379777 5% 

14 8 7.983060894 0.00017285 0.807080804 8.36872620 0.36872620 5% 

15 8.5 8.499531237 0.00018422 0.806065442 8.90772156 0.40772156 5% 

16 9 9.09805713 0.00019751 0.805700594 9.54594141 0.54594141 6% 
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Lampiran 8 Flange ½ inch 
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Lampiran 9 Flange 1 inch 

 


