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Abstract: In order to enable undergraduates to understand the operation process before the experiment of engineering fluid
mechanics, a terminal virtual simulation experiment platform was built. Students complete the virtual simulation experiment by
clicking the corresponding controls, of which the interface was made by the HTMLS5 web language. For avoiding of students’ escaping
or operating negatively, the Apache Tomcat container was set up and login information and operation processs of students were sent to
the Java background as a sending request through the Ajax technology, thus realizing the back-end recording and taking the the data as
the permission to real experiment. Taking the Reynolds experiment as an example, the operation process and effect of virtual
simulation experiment platform were introduced, so as to improve students’ proficiency of experiment and promote the experiment
teaching quality.

Key words: engineering fluid mechanics; teaching experiment platform; virtual simulation; MySQL database

AER B R, E AR T R A
Ja AT SEER B E, AT DAL S BS FE L iR xS B
R BR AR . SLIG 2 n 43 SR S 56 1 421
DF B . FESRSLSh, 2#AE0% A S FHE, W
PREPG R VRZ . (SRS ARAEAE LA T Bl

1) ZHZsBRE], — BB ok

2) ZEEWB A ERIRE, N5 E s
AR

3) IR 2R, HRRTT IHRE S

4) SRR TE A, BN BEEK ;

5) BUA S50 25 A 0 1k A B I 1 S 5

iS HER: 2022-08—22; 1EEIEHA: 2023-06-02

HEEWH: KARMAH K FHFEELHR B (JG2021034) .

TR T o

K P05 25 0 8 80 2l T A9 4 o A
AT LA B S SR S B R R, Sk Bk
T BIHS G L ELEERRD . By
R T B R LR R S B, R
HE AR RS, X S Bt 1
AR R,

TR g 2 S T ) AR R B TR A
WS IR, AT LSS TE T AR AR ) 2 S
Hop LB T I EZ M. R Sk B 2 508 |
By 7 T T T 0 S 20 B R ) 2 S e W R T

TEEREN: TE(1982-), B, B4+, ZLERT, TR2NFARIFEIRRA LB ETELR 5 @MUK, E-mail

wangjun-me@tyust.edu.cn


https://doi.org/10.12179/1672-4550.20220512
mailto:wangjun-me@tyust.edu.cn

86 - SRRbE S HA

H21 %

FSURE D075 LS B0 R T e s o IR
HOJS FAE LT 12 Rk Sl 4,

TER WA LR B e b B, BRTF RN &
LEB BB, I AR S B AR R A
B, FHESARSR AR, HRATIRAE, S
ForBUEAELUORIIE . D RELL AR SCR AT RE S AR
B, PR TR S AR
PRSCIR AT SR ), AR A FREA SRS . A
SO EAT SRR A B, M AU S
ZREF VLT, A XA R B R R Rt
e o P A i AR5 X PR AR i A B AN
R, AT BE B A A D 2T T e e
A, PEMRERIA, SECCHING B AR,
FAEAT =M ML, EREERER Y.
PR i TR il sk NAE, 10 RA 2R 15 5%
R BRI, DIAR N SRS A AR

1 EMTETEER

AR AT A, T B E Al R A
Fo AT U0 SRR A R 2 T Y 28 /R 55 A X
(browset/server, B/S &E4)"" . iz pby ot A Bk
fi%, RFEFERATERMELGEDIR, ZARTR),
H 1T 2 B8 105 5 S B R R L S 5 ¥R
R

TR AR g 2 S o I S K A K IR
Bk . R A AR S SR, SRR
PRITFFEE . NI 58 i FH -8 55 s a3
BTt R V- T 03 2l - 200 T —Lean KA | gk
RIRUK IR SRER R, W T VE R Hbuilder9.1.29
£ T K R EE 4% 5 HTMLS. CSS Al JavaScript..
B EMFRRZE . 5 a8 5 E AR U R 2 4
B, G 1 TR

| Web 34575 |
] itk
Web li55#% Apache Tomcat
I
I
| sxuE |
I
| iz |
] e
| MySQL ¥l |
1 R G4

1.1 RRE

FRJZRIM DTS . P Web [ 545 17
[ AU BRI, EER R B A, BRAE R
M. BopsadaEis, Wmes A sk s T —
G,

12 WERZER

Ml 5558 B 22 Bk & AL Z R ZE Web IRk 55 4+
pyHr e B RS, DA BRI o A B R, T
FEAEBRAS AR M 45 R 2 o S P i A P 44
AT, W DUE SR SR B ik gl %5 58 B .
AR SNy, W FRR )2 B B M A . S
Hb, &R A A A SR AT AR I SR AR
R KR RAG G E AR U IR )2 T A B, ROk
& U7 1) 2 10 0y 2B 4 RO 45 Rk 17 b . Ab
M5 ERTERZ .

1.3 BREinEE

FE i) )2 R X MySQL s 2 24 74 i 2l
AR, FEEER MRS AR H . MySQL
B P Tk i 0L 0 L S Y Y Sk
Vilal, I Web % 5 i 3K 3% [mI0w B o 5
vt iR 55 AIL{H FH Eclipse IDE for Enterprise Java deve-
lopers 4.14.0 £ W & ¥k .

Ry Rk o 2 AR AN AT S B B SR S AT R AR
I, Wit TR Al Yae. FALmH R
W s AR, R 6 ATl R R . B
YEBT [B] AR N2, 0 3l 2 5 hy TE ff 5 B S
B, ZIEARRHAT SRS ZYREE L LA
BRI . FEMRSS AL %% Apache Tomcat 7545 LA
547 . war #UHY Java web TFE; [a]i] Ik 55 #L I %
I 3h MySQL Bt i, Bt e Hicdin e 44 14
W, IR B T B A % =X B8
o, B AAER B 1 SR B ¢ BUBCHE A A A G
[TV R 6 Y LW e ot 3y AR R e e el e
55 T 15 9 51 Y war £ E 7E Tomeat 25 %% 1) web-
apps I, Ji3) tomeat IR 55, BIAiE17iZWiH ., fif
il Apache Tomcat /- JiE )2 Web 25 g8, 224
ik X DT R AR O 2 R B il 2 R R, R
Ajax FEAR 22 A I BAEIC AR N R IR T K K% F
Java J5 & IR 55 i db A T AR 3, 3 35 B AR5 v Y
AH G A 2 B o b 3 1R R ER AR O R W22 A R
IEWRTE LR . LAh, Java 5 B RS i eb a4
AIAAE AT 20 BT T K AH CER AR 10 S 5 AR N 22 A



5 6 1]

£ OFE, A TR AR R S - 87 -

(1 data.txt SCPFA, LASEBUX 2R R YR 6 s
k.

2

PUERHESEE B, A T AR AR 122 U
B B E R R . TR SC R TR AR 1241
MBS, SC AR S v R DL K A SR BR il
Yy, sl U R A R AR AR, AR R
IRAE RV RSB 200 . T It S H A i R
G BB T w1 SO N R =7 o @ 2 [ R N6
MBI . G A R, B 5eE Lins
ik 220 (7 7K £ IV 2 ) LR I S st 220 (€2 7K 26 W1
BRI, SRR KIR TIHEKE
AR, RIS 2 e R N IEECH |

Re = vb_ 40 _ KQ (1
v nvD
Lrf: DO, BN em; v RTRE, AL emYs;
K=, WHG QR HAem’s; v ki
BEKEEE, B em’/s, JFA
. 0.017 75
1+0.033 77 +0.000 22172

TR E A L UGS B B 5 Bt &= A
PGSR E R, RGURIE T 2B BE AR
FPRAY F 1

A DU RN S X SR B AU LR F B
Ja, i TR BRI A SR A, 4nE 2
PR BB B TRAE .

201920050324 oy

K2 =AM E s

1) 255 BoRPId A, R R OC bR R 4%
o, KEEEAK, WEHTERA 0. BIAKEN
20 °C . SEEKAE EARHN 3.7 em, FHISSLK W) G
YEFHETANEL 3 fis .

25 201920050324

JKifk: 20°C B8 3.7 em
L. P SN
Wikt 0 (cm/s) "

B3 RIS YIA AR S

2) i T EAR,  HLTRTT SC EIARAR Ay K
o, KAWL TR e m A, SCR A T A KR
BRI

3) g Tk R, AR
W 10%, i BonBUE R AR, YiES Nt
6] & Sk 2028 9 kit O i kol A ), SEe
FIEPIN— sk, $oR “THICR TG
B, WE 4 s

8. 201920050324

Kk 20°C F1: 3.7 om
= 3o Al';ﬁv'j(
= i 32 (cm’/s) N
i

TEC SR I A A
(e
B4 RIS

4) gl BRGSO, B — R
R 10%, Wi R B E R 2R . gLt md
I L Sk 25 5 Yot Gt i o A 380, 28
IR R LI R, fEn e s bk AR
w7, K s fR.

8. 201920050324

Kl 20°C 3.7 em
e om?/s aliR
Wi 92 (cm’/s) -y

$7R

I L B
17
K5 LbisF sl

5) EEGH, WBREE L, wEFHET Lk
S (BURES

6) TEsA AR AR, R A Shic ke A ik
# S B Sahah . B SR AEE
B IR axt S, anlEl 6 Fioi.



88 - SRR AR

H21 %

) data.txt - iBFE = o X
) |EE) BRO) BE(V) FEH)
k2] I S 1B Bia)
Feg 202001 HWE BALRTE 2023-05-23 18:10:56
REE 201920050324 4 BAZRTE 2023-05-23 18:14:48
SREGE 201920050324 HE FEER 2023-05-23 18:14:55
REE 201920050324 24 iBR HEFRE 2023-05-23 18:15:13
SREfE 201920050324 4 ERTHEFRE 2023-05-23 18:15:24
2023-05-23 18:15:42
2023-05-23 18:16:03

RE(E 201920050324 ¥4 EESH
RE[E 201920050324 ¥4 FUSEE
SRE[E 201920050324 4 EREIGRME  2023-05-23 18:16:10
SRE(S 201920050324 ¥4 CRFIRRHE  2023-05-231816:24

#1047, B155)  100% Windows (CRLF)  ANSI

Ko JaGlmilx

3 4ERIE

TREFAR S 2 SRS et e b, e
A SRR AR SR B R AR, 5 T R
7 BS80S 25 o Oy o A A B R
B, R T )R i sk I RE, 1R A 6
FE R IR, A A 2 PR S A A
Wi ARt — D3I R AU B RF B A T H
SRRV

2 % Lk

C1] mg, BT, Tl 45 3RS R SR E R A 1Y
FHHE ], AR R A R (SRR, 2022,
38(1): 67-72.

(2] skfil, SCHme, RIMR . w5 L7 B S e+ R
PIRFNRFAE [T]. SEg AR 588, 2022, 39(3): 1-4.

[3] REZST. WM I He BRI B 5 LR A
Y RlA O S5 A0 (0], SEi R 58, 2020, 37(5):
1-4.

(4] Z=°F, BEMS, ik, 1R EZLOE UG B L R2F

R B = SR A B KT [T, 5500 3 o
5, 2013, 32(11): 5-8.

[5] Fhgze. SEFHTMLSMHUSRAR B 0T B SL A
52 [D]. 2L AR KA, 2017.

L6] ZEEWE, UM, 22 UM, 55, B2 T CFDRYRIFACK B K 1
PIF B S8 (0], L8 = 5T 5S8R, 2022, 41(2):
164-167.

(7] %, ARS8, THE, 45 i RRI Ik B B SL el
2EAPPH T [1]. KBEI TR GLERE R,
2018, 31(6): 161-165.

(81 XN, 59 3ChF, X N7 I . TR v Ao s K it 2 i s £ FL 5
RERRT]. BHEAIH T4, 2018, 15(24): 234-235.

(9] HUMIERAHEA R . 3L TWEBRYI/K J128 BRI H
SEES -4 [EB/OL]. (2022-04-22). http://www.fluid.net.
cn/product/showproduct.php?id=71.

[10] Hride, XX AR, 0. B SLgR ik )y 2 U R
BRI, LR EFRI, 2021, 24(4): 130-132.

[11] RIEA, A3, 80, &, SR Ji5" B 32 5 KL ik
RO BRI B SL 8 R AT 5Lk (1), HE HEie
1%, 2020(49): 374-375.

[12] 4REA, RAER, A A, 55, M EI 50 RGeS HE
IK TR S g6 2 i i ). g eoR 58 8,
2016, 33(1): 111-113.

[13] 45/, Android 240 HURN S % B A [M]. Jbat: b st
FRR2= L A, 2017.

[14] ESHE R TFH G AR R R S22 0]/ F
U5 EL 5L 5 HE i H H 2 k557 & [EB/OL]. [2022-
04-22]. http://www.ilab-x.com/.

[15] CHOPRA V; LI S; GENENDER J. Apache Tomcat 675
Pt (M]. B aZs, 1A, 2450, 1. dbnt: ARHEHL
JikL, 2009.

mE KR


https://doi.org/10.3969/j.issn.1006-7167.2013.11.002
https://doi.org/10.3969/j.issn.1006-7167.2013.11.002
http://www.fluid.net.cn/product/showproduct.php?id=71
http://www.fluid.net.cn/product/showproduct.php?id=71
http://www.ilab-x.com/

	1 虚拟仿真平台搭建
	1.1 表示层
	1.2 业务交互层
	1.3 数据访问层

	2 示例
	3 结束语
	参考文献

