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LAMPIRAN

Lampiran 1 Data Hasil Penelitian

QA1 =0,001 m%/s QA5 = 0,001667 m®/s
QUL QUIQA Pl PR o QU QUIQA Pl | A
m3ls m3ls paskal paskal | paskal m3ls m3ls paskal paskal | paskal
0.00008 8.3% 13000 9000 | 4000 0.00008 5% 30000 22000 | 8000
0.00017 16.7% 15000 10000 | 5000 0.00017 10% 33000 24000 | 9000
0.00025 25.0% 17000 11000 | 6000 0.00025 15% 35000 25000 | 10000
0.00033 33.3% 19000 12000 | 7000 0.00033 20% 38000 27000 | 11000
0.00042 417% 23000 15000 | 8000 0.00042 25% 42000 29000 | 13000
QA2 =0,001167 m3/s QA 6=0,001833 m®/s
QUL QUIQA Pl | AP QU QUIQA Pl P AP
m3)s m3)s paskal paskal | paskal m3fs m3ls paskal paskal | paskal
0.00008 1.1% 18000 13000 | 5000 0.00008 4.5% 35000 26000 | 9000
0.00017 14.3% 20000 14000 | 6000 0.00017 9.1% 37000 27000 | 10000
0.00025 21.4% 22000 15000 | 7000 0.00025 13.6% 40000 29000 | 11000
0.00033 28.6% 25000 16000 | 9000 0.00033 18.2% 42000 30000 | 12000
0.00042 35.7% 29000 19000 | 10000 0.00042 2.1% 47000 33000 | 14000
QA3 =0,001333 m®/s QA7 = 0,002 m%/s
QU QUIQA Pl | QU QUIQA Pl PR o
m3ls m3ls paskal paskal | paskal m3ls m3ls paskal paskal | paskal
0.00008 6.3% 21000 15000 | 6000 0.00008 4.2% 42000 32000 | 10000
0.00017 12.5% 24000 17000 | 7000 0.00017 8.3% 45000 34000 | 11000
0.00025 18.8% 26000 18000 | 8000 0.00025 12.5% 47000 35000 | 12000
0.00033 25.0% 31000 21000 | 10000 0.00033 16.7% 50000 37000 | 13000
0.00042 31.3% 35000 24000 | 11000 0.00042 20.8% 55000 40000 | 15000

QA4 =0,0015 m%/s

QU QUIQA P1 P2 AP

ma)s mas paskal paskal | paskal
0.00008 5.6% 26000 19000 | 7000
0.00017 11.1% 29000 21000 | 8000
0.00025 16.7% 32000 23000 | 9000
0.00033 2.2% 37000 26000 | 11000
0.00042 21.8% 40000 28000 | 12000
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QA1 0.001 ma/s va 197453019 m's 1ha 0.99700  Kgfs Ga 1968.607  Kg/m2s
No QU Q mix VU vV mix 1y 1 mix Gu G mix X o p mix B p Re S (] k AH teori
ma/s ma/s m/s m/s Ka/s Kgls Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase paskal
1 0.000083 | 0.00108 | 0.164544 | 2.139 | 0.00010 0.99710 0.197 | 1968.804 |0.00010| 0.50000 | 920.400 |0.077|0.000887 | 56390.894 | 1.041 1.083 1.900 4432
2 0.000167 | 0.00117 | 0.329088 | 2.304 | 0.00020 0.99720 0.395 | 1969.002 |0.00020| 0.50000 | 854.743 |0.143|0.000883 | 56662.138 | 1.080 1.166 2.205 5965
3 0.000250 | 0.00125 | 0.493633 | 2.468 | 0.00030 0.99730 0.592 | 1969.199 |0.00030| 0.50000 | 797.840 |0.200|0.000879| 56933.382 | 1.118 1.250 2.469 7669
4 0.000333 | 0.00133 | 0.658177 | 2.633 | 0.00040 0.99740 0.790 | 1969.396 |0.00040| 0.50000 | 748.050 |0.250|0.000874| 57204.627 | 1.155 1.333 2.700 9542
5 0.000417 | 0.00142 | 0.822721 | 2.797 | 0.00050 0.99750 0.987 | 1969.594 ]0.00050| 0.50000 | 704.118 |0.294| 0.00087 | 57475.871 | 1.190 1.416 2.904 11586
QA2  0.001167  m3/s va  2.30361856 m's 1ha 116317 Kgls Ga 2296.708  Kg/m2s
No QU Q mix VU vV mix 1y 1 mix Gu G mix X a p mix B u Re S (] k AH teori
m3/s m3/s m/s m/s Kgls Kgls Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase
1 0.000083 | 0.00125 | 0.164544 | 2.468 | 0.00010 1.16327 0.197 | 2296.905 |0.00009| 0.50000 | 930.613 |0.067|0.000887 | 65744.169 | 1.035 1.071 1.764 5479
2 0.000167 | 0.00133 | 0.329088 | 2.633 | 0.00020 1.16337 0.395 | 2297.103 |0.00017| 0.50000 | 872525 |0.125|0.000884 | 66015.413 | 1.069 1.143 1.984 7012
3 0.000250 | 0.00142 | 0.493633 | 2.797 | 0.00030 1.16347 0.592 | 2297.300 |0.00026| 0.50000 | 821.271 |0.176| 0.00088 | 66286.657 | 1.102 1214 2.179 8692
4 0.000333 | 0.00150 | 0.658177 | 2.962 | 0.00040 1.16357 0.790 | 2297.498 |0.00034| 0.50000 | 775.711 |0.222|0.000877| 66557.901 | 1.134 1.285 2.645 11831
5 0.000417 | 0.00158 | 0.822721 | 3.126 | 0.00050 1.16367 0.987 | 2297.695 |0.00043| 0.50000 | 734.947 |0.263|0.000873| 66829.146 | 1.165 1.357 2.784 13875
QA3  0.001333  m3/s va  2.63270692 m's 1ha 132934  Kgls Ga 2624.809  Kg/m2s
No QU Q mix vu vV mix fiu 1h mix Gu G mix X 0 p mix B u Re S 0 k AH teori
ma/s ma/s m/s m/s Kals Kals Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase
1 0.000083 | 0.00142 | 0.164544 | 2.797 | 0.00010 1.32944 0.197 | 2625.006 |0.00008| 0.50000 | 938.424 [0.059|0.000888| 75097.444 | 1.031 1.062 1.634 6520
2 0.000167 | 0.00150 | 0.329088 | 2.962 | 0.00020 1.32954 0.395 | 2625.204 |0.00015| 0.50000 | 886.356 |0.111]0.000885| 75368.688 | 1.061 1.125 1.801 8053
3 0.000250 | 0.00158 | 0.493633 | 3.126 | 0.00030 1.32964 0592 | 2625.401 ]0.00023| 0.50000 | 839.768 |0.158|0.000882| 75639.932 | 1.090 1.187 1.949 9714
4 0.000333 | 0.00167 | 0.658177 | 3.291 | 0.00040 1.32974 0.790 | 2625.599 |0.00030| 0.50000 | 797.840 |0.200|0.000879| 75911.176 | 1.118 1.250 2.315 12781
5 0.000417 | 0.00175 | 0.822721 | 3.455 | 0.00050 1.32984 0.987 | 2625.796 |0.00038| 0.50000 | 759.905 |0.238|0.000875| 76182.421 | 1.146 1312 2425 14761
QA4  0.0015  m3fs va 296179529 m's 1ha 1.49550  Kgs Ga 295291  Kg/m2s
No QU Q mix VU vV mix 1y 1 mix Gu G mix X o p mix B p Re S (] k AH teori
ma/s ma/s m/s m/s Kals Kals Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase
1 0.000083 | 0.00158 | 0.164544 | 3.126 | 0.00010 1.49560 0.197 | 2953.107 |0.00007| 0.50000 | 944.589 |0.053|0.000888 | 84450.718 | 1.027 1.055 1516 7557
2 0.000167 | 0.00167 | 0.329088 | 3.291 | 0.00020 1.49570 0.395 | 2953.305 |0.00013| 0.50000 | 897.420 |0.100|0.000885| 84721.963 | 1.054 1.111 1.646 9090
3 0.000250 | 0.00175 | 0.493633 | 3.455 | 0.00030 1.49580 0592 | 2953.502 |0.00020| 0.50000 | 854.743 |0.143|0.000883 | 84993.207 | 1.080 1.166 1.764 10737
4 0.000333 | 0.00183 | 0.658177 | 3.620 | 0.00040 1.49590 0.790 | 2953.700 |0.00027| 0.50000 | 815.945 |0.182| 0.00088 | 85264.451 | 1.106 1.222 2.058 13147
5 0.000417 | 0.00192 | 0.822721 | 3.785 | 0.00050 1.49600 0.987 | 2953.897 |0.00033| 0.50000 | 780.522 |0.217|0.000877| 85535.696 | 1.130 1211 2.147 15678
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QA5  0.001667  m3/s va  3.29088365 m's ha 1.66167  Kgis Ga 3281011  Kg/m2s

No QU Q mix VU vV mix 1y 1 mix Gu Gmix X 0 p mix B n Re S o k AH teori
m3/s ma3/s m/s m/s Kals Kgls Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase

1 0.000083 | 0.00175 | 0.164544 | 3.455 | 0.00010 1.66177 0.197 | 3281.208 |0.00006| 0.50000 | 949.581 [0.048|0.000888 | 93803.993 | 1.025 1.050 1411 8591

2 0.000167 | 0.00183 | 0.329088 | 3.620 | 0.00020 1.66187 0.395 | 3281.406 |0.00012| 0.50000 | 906.473 |0.091|0.000886 | 94075.238 | 1.049 1.100 1515 10124

3 0.000250 | 0.00192 | 0.493633 | 3.785 | 0.00030 1.66197 0.592 | 3281.603 |0.00018| 0.50000 | 867.113 |0.130|0.000883 | 94346.482 | 1.072 1.150 1.610 11760

4 0.000333 | 0.00200 | 0.658177 | 3.949 | 0.00040 1.66207 0.790 | 3281.801 |0.00024| 0.50000 | 831.033 |0.167|0.000881| 94617.726 | 1.095 1.200 1.698 13498

5 0.000417 | 0.00208 | 0.822721 | 4.114 | 0.00050 1.66217 0.987 | 3281.998 |0.00030| 0.50000 | 797.840 |0.200|0.000879| 94888.970 | 1.118 1.250 1.926 16615

QA6  0.001833  m3/s va 361997202 m's 12 182784  Kgls Ga 3609.112  Kg/m2s

No QU Q mix VU Vv mix 1y 1 mix Gu G mix X 0 D Mix B u Re S [} k AH teori
ma/s ma/s m/s m/s Kals Kals Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase

1 0.000083 | 0.00192 | 0.164544 | 3.785 | 0.00010 1.82794 0.197 | 3609.310 |0.00005| 0.50000 | 953.704 |0.043|0.000889 | 103157.268 | 1.022 1.045 1318 9623

2 0.000167 | 0.00200 | 0.329088 | 3.949 | 0.00020 1.82804 0.395 | 3609.507 |0.00011| 0.50000 | 914.017 |0.083|0.000886 | 103428513 | 1.044 1.091 1.403 11157

3 0.000250 | 0.00208 | 0.493633 | 4.114 | 0.00030 1.82814 0.592 | 3609.704 |0.00016| 0.50000 | 877.504 |0.120|0.000884 | 103699.757 | 1.066 1.136 1.482 12783

4 0.000333 | 0.00217 | 0.658177 | 4.278 | 0.00040 1.82824 0.790 | 3609.902 |0.00022| 0.50000 | 843.800 |0.154|0.000882 | 103971.001 | 1.087 1.182 1.554 14502

5 0.000417 | 0.00225 | 0.822721 | 4.443 | 0.00050 1.82834 0.987 | 3610.099 |0.00027| 0.50000 | 812593 |0.185| 0.00088 | 104242.245 | 1.108 1.227 1.746 17569

QA7 0.002 m3/s va  3.94906038 m's ha 1.99400  Kgis Ga 3937.213  Kg/m2s

No QU Q mix wu vV mix 1y 1 mix Gu G mix X a p mix i 0 Re S (] k AH teori
ma/s ma/s m/s m/s Kals Kals Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase

1 0.000083 | 0.00208 | 0.164544 | 4.114 | 0.00010 1.99410 0.197 | 3937.411 ]0.00005| 0.50000 | 957.168 [0.040|0.000889 | 112510.543 | 1.021 1.042 1.235 10654

2 0.000167 | 0.00217 | 0.329088 | 4.278 | 0.00020 1.99420 0.395 | 3937.608 |0.00010| 0.50000 | 920.400 [0.077|0.000887 | 112781.787 | 1.041 1.083 1.306 12187

3 0.000250 | 0.00225 | 0.493633 | 4.443 | 0.00030 1.99430 0.592 | 3937.806 |0.00015| 0.50000 | 886.356 |0.111|0.000885| 113053.032 | 1.061 1.125 13712 13806

4 0.000333 | 0.00233 | 0.658177 | 4.607 | 0.00040 1.99440 0.790 | 3938.003 0.00020| 0.50000 | 854.743 [0.143|0.000883 | 113324.276 | 1.080 1.166 1433 15509

5 0.000417 | 0.00242 | 0.822721 | 4.772 | 0.00050 1.99450 0.987 | 3938.200 |0.00025| 0.50000 | 825.310 [0.172|0.000881| 113595.520 | 1.099 1.208 1.596 18534

QA7 0.002 ma/s va  3.94906038 m's 1ha 1.99400  Kgls Ga 3937.213  Kg/m2s

No QU Q mix VU vV mix 1y 1 mix Gu G mix X [ p mix B p Re S (] k AH teori
ma/s m3/s m/s m/s Kgls Kgls Kg/m2s Kg/m2s i Kg/m3 Kg/ms pengali 2 fase

1 0.000083 | 0.00208 | 0.164544 | 4.114 | 0.00010 1.99410 0.197 | 3937.411 |0.00005| 0.50000 | 957.168 |0.040|0.000889| 112510.543 | 1.021 1.042 1.235 10654

2 0.000167 | 0.00217 | 0.329088 | 4.278 | 0.00020 1.99420 0.395 | 3937.608 |0.00010| 0.50000 | 920.400 |0.077|0.000887 | 112781.787 | 1.041 1.083 1.306 12187

3 0.000250 | 0.00225 | 0.493633 | 4.443 | 0.00030 1.99430 0.592 | 3937.806 |0.00015| 0.50000 | 886.356 |0.111|0.000885| 113053.032 | 1.061 1.125 1.372 13806

4 0.000333 | 0.00233 | 0.658177 | 4.607 | 0.00040 1.99440 0.790 | 3938.003 |0.00020| 0.50000 | 854.743 |0.143|0.000883 | 113324.276 | 1.080 1.166 1433 15509

5 0.000417 | 0.00242 | 0.822721 | 4.772 | 0.00050 1.99450 0.987 | 3938.200 |0.00025| 0.50000 | 825.310 |0.172|0.000881| 113595.520 | 1.099 1.208 1.596 18534




Lampiran 3 Nilai koefisien berdasarkan jenis belokan

TABLE 8-4 (CONCLUDED)

Bends and Branches

G0° smooth bend: 30° miter bend 80° miter bend 45° threaded elbow:
Flanged: K, = 0.3 (without vanes): K, = 1.1 | (with vanes): K, = 0.2 K, =04
Threaded: K, = 0.9
j\ 45°

[ Y i [ {\ Y —

ﬁ —‘ —f
180° return bend: Tee (branch flow): Tee (line flow): Threaded union:
Flanged: K, = 0.2 Flanged: K, = 1.0 Flanged: K, = 0.2 K, = 0.08
Threaded: K, = 1.5 Threaded: K, = 2.0 Threaded: K, = 0.9

| -
- j V— —_—

et T ——

L

Valves

Globe valve, fully open: K, = 10 Gate valve, fully open: K, = 0.2
Angle valve, fully open: K, = 5 iclosed: K, =0.3
Ball valve, fully open: K, = 0.05 sclosed: K, = 2.1
Swing check valve: K, = 2 Jclosed: K, =17

=
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