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Abstract

Sediment deposition in the canal has been a significant concern for civil engineers since the
advent of diversion head works. Most agricultural and power canal water is taken from Himalayan
rivers, which keep much sediment materials. The vortex tube sand trap ejects silt materials from
the off-taking channel. It comprises a tube laid across the whole bed of the canal with an opening
at the ridge. It is very effective and cheap compared to the other substitute hydraulic devices. This
study used Deep Neural Network (DNN) and Stacked Ensemble (SE) models to estimate vortex
tube ejector sand trap efficiency. A data set of 174 observations was collected from experiments on
the vortex tube sand trap. Out of 174 datasets,134 datasets chosen randomly were used for training,
whereas the residual 40 datasets were used for testing the models. The input dataset consists of
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velocity (m/s), sediment size (mm), the concen-
tration of sediment (ppm), the ratio of slit thick-
ness to diameter of the tube (t/d), and extraction
ratio (%), whereas trapping efficiency (%) was
considered as output. Two performance indices
were employed to compare the potential of the
model. A comparison of outcomes proposes
that the SE model performs better than other
DNN models. Sensitivity analysis show that the
extraction ratio is the most vital parameter in
estimating vortex tube sand trap trapping effi-
ciency.
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IRTAYHS FC & T & AN AR ATABAl DI T S U BT A o |

RMSE= ,22=0(AK—PK)2
n

BT A= AT UeTd HM, P = ATEY AT A, n= Y&l Bl [T

SHPT STANT IRAfdD AqATRAT B A1 Afedd BT Ffa=garf & forv fhar Sirar 2 |

nZLo Ay P — (Zﬁ:o Ak)(Zﬁ:o Py)

(R0 4D ~ B ) [T PE) — (B P’

TfeTT 1. URNRTOT 3R URIeTor ST

Parameters | Units | Min. | Max. Mean Std. Kurtosis Skewness
Training

Sz mm 0.21 [0.84 0.470 0.211 -0.586 0.677
Velocity m/s 0.24 (0.33 0.318 0.026 3.024 -2.097
I mg/l 207 |1190 447.567 264.246 1.844 1.684
Extro % 0.225 (7.5 2.793 1.995 0.253 0.874
t/d - 0.125 (0.3 0.195 0.086 -1.868 0.400
T.E. % 144 |85.1 38.773 15.546 0.185 0.814
Testing

Sz mm 0.21 10.84 0.466 0.223 -0.684 0.739
Velocity m/s 0.24 (0.33 0.321 0.023 6.311 -2.653
I mg/l  [207 [ 1190 436.85 237.493 3.828 1.962
Extro % 0.3 7.5 2.936 2.030 0.2227 0.857
t/d - 0.125 (0.3 0.203 0.088 -2.062 0.208
T.E. % 19.2 [83.2 40.135 16.446 -0.101 0.682
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Fabrication of vortex tube extractor
Scheme of the experiments

:

Collection of efficiency
dataset using vortex tube

'

/ Data processing /
i

s

Selection of input and output variables

.

75 % TET 25 %
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Testing

Training

Modeling by SE and DNN

l

H;-per parameters aalablishéd
- Model Model Model
Structure Development| Performance

}

Modeling by SE and DNN %
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Afsd & ueeia @ FuiRa &1 & fog 1o
A i FE (RTATES) AR AsHEY Ul
() Afed =1 AIRGDH i1 A Si
BT SUINT fhar AT o7 | HH JRTATHS A
Fatad Afsd AN & Habd <d 8, SIdfd
Iog Al 719 Y SR 3MSeye IR B drF

| 3 | Base models | DRF,XRT,GBM

drforepT 4. IR—URUR® ahl BT

TH A AT BT Fbd <d & | 9 @ Xa

Sl & 90T & folv DNN iR S.E #isel &l
TG SUYh A€ b WY H AT AT AT | $9D

JTET, S_id ard Afed FuiRd &va &

oI Iaurfed IgM=Twul YRa® iR IR—E™
ORI & TRl URET & AT DI | a4

SUANT HRS F&e Jedid
Models | CC Value | RMSE Value
Training
SE 0.996 0.068
DNN 10814 0.195
Testing
SE 0.976 0.251
DNN " 10.883 1.132

IR HISAl Bl Uae ol dlfcldl 4 H
G € | Seic WS feufPri | urea
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qIETT STl (40) |

aiferdt 2. YA Arsd @ folt gedq e
SRINTHI—TRATYT BTSIR—URMHIER &7 faaxor

S.No. |Parameters Value/type

1 N folds 5

2 Rho 0.95

3 Epochs 2007.40

4 Activation Rectifier with
function dropout (RELU)

5 Hidden Layer 20 with 100

nodes each

difereeT 3. Uds dAlsd @ folt gedd o
SUYNTH TR BTgUR—URTHICR BT {qavor

Sl. [ Parameters Value/Type
1 Meta model GLM
2 Nfolds 5
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Fe A9 F 2|
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