2022 & 4 RAEHEET ¢
Bok €51 4R

T & %% 100013
SR 1%

TR ft EERIUFRFR KB LHFH
WHEER 3@

pAER A2 PRRA RS £
REKE PRS- 2R
fEFit WP ETR Ry

MR RERI - Rop o Hoek




&7

'_A/
o

T

\

(RGN

\

\

>
o

‘\

\

|
\

-

el

(il

L

4
\
(
\I
Qo

M-

FdEo AP Lk p S g4

B 2 R R R s

P}
=
=
»

|

[}

=
)
|
Ty
i
F
s
N
N
5
P
3\
k-

SRS E N RE LN ST T ECGERE RES ST N S

"_B_fo*\') ,fkffaj‘g-ét’l @F}ﬁ;&/ﬁ_igﬁ;; 4 ’7#232’:&‘;; fi‘-@]”{ .

4% >

+ 3g K

o o



LS

fieE 2 BTSSRI RCR A EVINVRE1,2] - AT LSS F 2 AR TE
il 2 e > FAMIEAIA 3D FIENPRERRGE Z BefrtEss - et 50 A [FRThEEE » 77
RIAEEGE - #EETVE R EIET BN - WETRHERCR I R = BRI
Aty By A2-ea281-1a279-8 o

W= EERE - BEAHIUAETEL - HIEREX - SUREMRLL S E DT
B BRRR Z RS BREER  HIGRHOA e ALA - HIUA S
> BTG THY A S B R e 2 A2-ea28-1a23-8 > [FIHF A T 5225 T L A
PR - RIS > FOAIHIRERE - B {£45%# COMSOL Multiphysics $RAG
eIt A2-ea28-ia23-8 {RIAORFF IR EERY B UGN - T BTGt Z 5 AW
TR HEATRIEREAEIEE -

Abstract

There is a close relationship between the structure of the pump impeller and the pump
efficiency [1,2]. This study will focus on the effect of different geometrical shape of the
impeller’s configuration. By using 3D printer, first, we produced fifty kinds of shapes of pump
impellers, including circular ones, elliptical ones and vertical ones, to test. In addition, the
maximum pump efficiency was found and labeled as A2-ea281-1a279-8 at the first stage.

We chose the one which has the best overall efficiency from the fifty kinds of shapes to
perform the Taguchi method. The goal of the optimization was the larger-the-better
characteristic. After the process of the signal-to-noise ratio and the average of objective value,
the parameters effecting the pump efficiency were ranked as the number of the pump impellers,
the blade exit angle and the blade inlet angle. From the results of the Taguchi method, we found
the fact that the optimized one is A2-ea28-1a23-8. The Machine leaning of statistics are used to
analyze by a regression function model. Through the trained model, we are able to predict the
efficiency value. In addition, some tests were validated by the analysis of COMSOL

Multiphysics. The inner flow field of optimized impeller was also tested by our designed pump.
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b Sk —
— ~ BEESUEE B (Supervised learning) F2=CHE
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import seaborn as sns
from sklearn.model selection import train_test split
from sklearn.linear model import LinearRegression
from sklearn import metrics
%matplotlib inline
df=pd.read csv('Al5.csv')
print(df)
df.head()
df.shape
df.info()
sns.pairplot(df)
X=df.drop("Y Efficient',axis=1)
y=df['Y Efficient']

X train,X test,y train,y test=train_test split(X,y,test size=0.3,random_state=42)
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model=LinearRegression()

model.fit(X_train,y_train

pd.DataFrame(model.coef ,X.columns,columns=['{#E"])

y_predict=model.predict(X _test)

model.intercept

model.coef [0]

MAE=metrics.mean_absolute error(y test,y predict)

MSE=metrics.mean_squared_error(y_test,y predict)

RMSE=np.sqrt(MSE)

MSE

RMSE

MAE

df['Y Efficient'].mean()

pd.DataFrame({'Y testy test,"Y predict':y predict})

RES test=y test-y predict

pd.DataFrame({"Y testy test,'"Y predict:y predict, RES"RES test})

sns.scatterplot(x=y_test,y=y predict)

sns.scatterplot(x=y_test,y=RES test)

plt.axhline(y=0,color="r",1s="--")
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