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Application of ANFIS for the Development of Pressure

Drop Models for Fostering Green City Development
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Abstract

Calculating the pressure drop is an important task for designers of building plumbing systems. Existing
theoretical methods, such as the Hazen-Williams equation, may not be suitable for actual operating
conditions. This research introduces the application of an adaptive neuro-fuzzy system to develop a more
accurate pressure drop model. The model is based on data from 36 samples that demonstrate the
relationship between water velocity in pipes, pipe size, flow rate, and pressure drop. The model was trained
on 32 samples and tested on the remaining 4. The test results showed a Mean Absolute Percentage Error
(MAPE) of only 0.138%, indicating high accuracy. This model can be effectively applied to the design of water
pipes in buildings, thereby supporting the development of environmentally friendly cities.
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Item | Data Train | Velocity (m/s) | Diameter (mm) | Flow Rate (lpm) | Pressure Drop (m/100 m)
1 1 1 15 10.603 11.335
2% 2 1 20 18.850 7.813
3 3 1 25 29.452 5.868
4 4 1 32 48.255 4.285
5 5 1 40 75.398 3.231
6 6 1 50 117.810 2441
7 7 1 65 199.098 1.759
8 8 1 80 301.593 1.359
9 9 1 100 471.239 1.032
10 1 2 15 21.206 41.402
11%* 2 2 20 37.699 28.605
12 3 2 25 58.905 21.522
13 4 2 32 96.510 15.744
14 5 2 40 150.796 11.891
15 6 2 50 235.619 8.995
16 7 2 65 398.197 6.492
17 8 2 80 603.186 5.022
18 9 2 100 942.478 3.816
19 1 24 15 25.447 58.526

20% 2 24 20 45.239 40.454
21 3 2.4 25 70.686 30.446
22 4 24 32 115.812 22.279
23 5 24 40 180.956 16.831
24 6 2.4 50 282.743 12.735
25 7 24 65 477.836 9.193
26 8 24 80 723.823 7.114
27 9 24 100 1130.973 5.407
28 1 3 15 31.809 89.643

29% 2 3 20 56.549 61.988
30 3 3 25 88.357 46.667
34 7 3 65 597.295 14.107
35 8 3 80 904.779 10918
36 9 3 100 1413.717 8.300
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Test Data Velocity Diameter | Flow Rate | Pressure Drop | Model Pressure Drop | APE
No. Train (m/s) (mm) (lpm) (m/100 m) (m/100 m) (%)
1 2 1 20 18.850 7.813 7.82 0.090
2 11 2 20 37.699 28.605 28.70 0.331
3 20 24 20 45.239 40.454 40.50 0.114
4 29 3 20 56.549 61.988 62.00 0.019
MAPE | 0.138
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