W4k 5

F Vv RFS%EHE R
H F
R B J
ME (hERA
HE)

2+ —BABESRMWEELHEFAITS
AAF A R LB IR

HAPEA,  XEEEE
HRFER: _ FARTERE
BcR A HTE: 13625528915
QQ: _ 895415216
E-mail: _895415216@qgg.com__
EEOH: 2021 £ 5 H 6 H

LE BRI ELRHFFHITEELF
=0=0%—A



w4 X855 Mw | B | BAEZFEH | 2002411
2R TR | VRIS ARFE
NF IR 8] 2017.9 Eep s R] | 2023.6
2 B | 2173414093
27
(EHE. ZEL7, HB/#. T 8
X
Ttk B K Hofa g R 7t B sE,41(03):46-53+58 2021
(FE: WIS e UWACARSEAR A, BRRSO A T/ERLE
AR B SRR, BIBSAEHN N IR U EEE L
— )
RXAHEWHL (HRBRSHEHITHIH ) :
4 54 LB Y& R /T #K
X448 ) et e T P AR EAFAEELE
F AR AR B R A
BA BRIZAEREH
Bkt fe R I, ZR
ERRSAAKBRE
4, FIRAR M ER
{7 HmM L,
AEA X = BBk s [ A 44 R iR AR R K
#, JIAAREE At
% de BAT HAZRATH
AL, HTREAETE
FarE IS
Ak 4 IR, B3l kg Jo A 50 b A 3R A 2t




2 iR RRSARRY
TERHHKFRER

EX%: ] #ig B K F st IR B BB AR
S 1k 28

FENE (Froriy . m. Jrik. AU R e T N FHHE A S| B

PO BRI RRAE R LB I H SR A 3 43 b TR 58 O R TF
R, FERIT I RIS TR IR, FRELBL GO IR BT - e AR IR R
SERENTFATERANEE, B [ P bt T Y B R O A SRR LT N
Ho

W SRR, BROGFEST IR TP B R A R, HHRRE—EBEN
PR R B ST ARRE, SFRA RN B SR (LB R,
BmEEEA), MERRREE (FUMIRERD BITRA.

FeE: HR N-S TR, AFEERE, X BIAE A T SR A, A %UE

77 Bk K TR e i S R RS R T SR A S 3R
AN Y Pab e g T 7 TSR AR R T R s R BRI RS e B0 IR
¥

B A BRI RS VAR ERYE TR HAEE, REHIIR
BT R ERUER, ATH SE I ST R R A I R R, IR
Y8 B T WALE A D BT RO EUERE I 5 u g AR A . LS K
Wbt a4 R E R, RA AT T B v R BT, (R

tracker ERUFBEATIRMUGNS, MR T T TH K X 3 B AGIETIEE

DR . G5 BB R E PR BT T WA AL I IRE T A,
BlaEtg e RERE.

EARYE: f%tﬂT*ﬁ‘%‘]ﬁ%%ﬂﬁﬂ‘ﬁ*ﬁﬁ@ﬁ%lﬂ%ﬂﬂ‘]ﬁ@s 3 H
TR A R R R R R — R T ST R R MEHEAT T €
BHHRA.

R FIAE: PRI T KR RTR AT DA R 3 L R 4 T B B
FREISCI N R RIS E YR B g AT BT AR BRI
FRAMG. KR BEET. E8FET Pk BB RIS NF AR
JLEDT R AR

5 A T




H

IE]

o S 5T 42 SR \am\ Bl

ot 822 R R SORE R R SCIETL UL

%%E?ﬁ.%*%%ﬁﬂlﬁ%Eﬁﬁ%%a‘%ﬁiﬁ‘]%ﬁ‘r‘éﬂ’ﬂ%fﬁfﬁ]%ﬂ, g 1] R
T AR 2 Ff 12 BT (AR B 9T o I Navier-Stokes 7772 WA BB ESE,
R e 3¢ s R — BT BRI T L Ak BT FOE A TR B, HAh I E
4 AT () BRI A SRR TR BIRAF (N ARRE A SCEAR R IE R A R

7 S0 I B SRR PR ) R @R E R T RN
phrh B BUE AR, 3SR RAYE . BRI B A A PR A P B
2, BT a5 T LA RE ¥ 5, FUA N-S JITERLA TR EEE
R ERTCE A, F] MATLAB #ATIRR, ERRIIES, FESLFE TR,
/8 3k (B0 B T R B R A LR, 3 ELREXT L, WERE, X
5 PR B R Y M BT Y N EENLE

e E8: e pr ME A JE

- B’
HFEN <§@>:@ %ﬁa o

—

= ¥ EW&&?@H&%‘H&W%E@&%%H%

HREMAK (FH): £ A H
&5
B EHRK (D) £ H H




41 3 Vol. 41 No. 3
2021 3 PHYSICS EXPERIMENTATION Mar. ,2021

:1005-4642(2021)03-0046-08

’ ’ ’
( , 710049)
] N_S N ] 9
:0351. 2 A DOT:10. 19655/j. cnki. 1005-4642. 2021. 03. 010
’Mf
b
b
b
, Navier-
Stokes .
b
[1]
[2]
’ 1
b
b
1
b
1.1 s :
, F,+F,+G=0, (1)
: 2 :
s , Ml +Mf:O, (2)
. ) ho.
1.2 m s Up s
, s Vo » ’
s . , h , v, g
; R,
b
l 3 R19 )
1 ; G ’
F
» Fy I, » M, v
:2020-08-27; :2020-10-14
(2002—), s 2019 .
a977—>, s . ,
. . E-mail;zhaosm@xjtu. edu. cn
(1964—>, . s s s N

. E-mail: hlwyxs@mail. xjtu. edu. cn

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 s 47
Pocos 8()760 27'(/100 N
, . 1%
Fl :P()SCOS 909 (3) ’ r2]
P S & Re=L%L1x10°<5% 107,
Fy=2gp.x’Ricos 0, /Chy—IDhy,  (4) # ‘
1 0 ,  10° kg/m’;v ,
' ’ <10 m/s; L , L
’ 10°m  sp 20 °C
’ ’ 1.01X10"° Pa + m. 5X10°,
’ ) ' )
( Y
Viyw_ .y
)’ ) V f(a )9
’ V(y):aoV
0 27(9 as
d(0)7 U(d90)9 2
(a) (b)
2
3
3 1
. N_S
Loy tyviv, (5) :
t 12
10 19V, V. ’ )
- ar(rV,)+ - (76 + az _O. , [3_:
[1]
’ L wen+Susr =2,
’N_S X = (0
. [1]
W,y Ve ViV, Vi ap* B 2
P( at "9, r A0 r ) ar’ > _ 0.450v "o
L= U’ (&)de,
Vo v Ve VodV, V.V, 1ap* () Jo
‘O( Jt " dr r d0 r ) r 96 ° U(x) s
19 v+ LD, !
r Jdr r ((9 K:idU(1>
s v dx

0.1 s, 107° m,




48 41
r(,:%U(K—O—O.OE))O‘“,
N
M, = > (@D raAd. 6)
1
s N-S
Ip* _oVi_ 2udVy 5
- 3 ’ (7)
ar r re 90
*(
b 2
),
N Tracker h.
F, = >[p" (0 —pgz(DTrard. (8
1 We 9 /l,e,a)e D
l 2 hl\
4 5 min . w
107" N+ m . 21 o I
107 kg + m’ . w 1 6 v L
H ) Ov (U”<Oa
F,+F,+G=0,
N
M, = Zm(@)mAﬁz 0. €)) 1 oh I
1
(res! h
D/em L/em w/(res ) 1/ m
11. 81 2.02 5.33 4.71 1.25 1.05
11. 82 3.02 6. 31 5.05 1.09 0. 89
11.79 4. 00 7.05 5. 86 0.95 0.75
11. 83 5.01 7.48 6.13 0. 85 0.67
11. 80 6.03 7.55 6. 46 0.78 0.61
4
1.4
(wsh) (Ovo)v O 1 r/S
0.01 m (a)vh)v
' ' 6 w !
0 s (wsh)
, ) 2.2 o D
3 cm, 12 cm, 4.63 g, w D 2 7 5wy D
1. 60 m. . 0, >0,
5.33 1/s, 1.09 m.



3 , 49
2 o h D
3
D/em  i/em w/(res 1) h/m
3.1
5.91 3.02 5. 25 4. 31 1. 51 1. 34
7.94 3.0 5.40  4.68 132  1.19
9.98 3.03 5.76 4. 80 1.18 1. 06 -
11. 82 3.02 6.31 5.05 1. 08 0. 89
14.87  3.00 7.67  5.72 0.99  0.83 .
3.1.1
h s m,
0,
7 , 0x s 0
o0
2.3 h 1 .
hool 1 8 L h I cos (B~
s 0, K'>0, ox , 00 , ox
dx
D
10
ox I, 3 11 s
[=3.02 cm
8 h
2.4 h D
h D 2 9 )
h, D , 0,
>0, (a) (b) (o)
10 (
3 & 6, I
D/cm l/cm dx/cm 0./ ("
11. 81 2.02 43.3 12.5
11. 81 3.02 67.6 18.3
11.79 4. 00 49.5 15.4
11.83 5.01 35.3 10. 6
11. 80 6.03 27.3 9.4

h




50 41

5 & 6 D ( )
D/cm dz/cm 0./
4.74 9.3 10.7
5.76 22. 4 14.0
9. 80 58.1 26.3
11. 80 75.8 33.6
14. 37 100. 3 50. 4
18.55 64.2 41.1
11 8« !
5 D, 4 12 s
D=11.81 cm
4 & 6, D ( )
D/cm l/cm dx/cm 6./
5. 91 3.02 15.4 5.1
7.94 3.01 24.6 11.2
9.98 3.03 42.3 14.5
11.81 3.02 67.6 18.3 14 87 D ( )
14. 87 3. 00 40.5 13.6
3.1.2
s L=1.000 m,
5%, ,
b 6&9
5°,
12 3 D ( ) : B
E.. E\
) ( )
- 13 ’ E,=mgsin 0., E,=qk,,
ox D 5 14 , 7 ,
D=14.37 cm
Ek=17mgsin 0. »
T T
0\6 ( /l ’ 2 ) 9Ek 6~
0 0.
1)
15 . 0.
(a) (b () l 3 16 , =
13 ( )

3.02 cm



(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

3 . 51
(a) (b (©
1 ¢ ) () (b) ©
18 C
16 0. I 19 6. D ( )
6. D 4 17 s 32
D=11.81 cm
3.2.1
1, s
p‘|—?pv +pgh=C, (10)
176D ¢ ) 10 .C ,
2) ho s
18 X 7 C:pghos (1D)
D 5 19 . ’ ’
D=14. 37 cm , 14. 37 cm ’ 2
20
] 9(&)
) , (b) . Ao Aan

http://www.cnki.net



41

52
F[;J- 20(b>
Fliz :g‘OwaZR} Sil’l (2(9[3) A/ (hoih)ho.
T T
S (I’?)’ O <<
Os »
FA1->FB,,-7 (17)
(15) (16)
Fama=Fa—F), <<O<Fp—Fp =Fppaa. (16)
() (b 20(a) ’
20 s 20(b)
A B . . 30€ 0,400
N F(O)I}mck:().
s s 3.2.2
A Bv EkA< (4) Fl
Ekb’ ’ ‘UA<'Z)H ’ (12) (13) Flyzzg{OWTtZR‘[LCOSZ ‘90 (hO *h)ho .
ba=>ps. h , . Fa 21
(a) :
’ [ ]’ds FA_v :24({‘()\&7(21?[1 COS2 (9() A/ (h() _h/\ )ho ’
dF, - _( — P ) ‘v
dF« [Po (Po pA)]dS Fy, 21(b)
=Lpo—po—p : o
. ot b Fy, =2gpun’Ricos’ Oy +/Cho—hu)ho.
W F, 20(Ca)
FA},<FI;}.. 21(a) FAybaCk’
Fy= JP/‘ ds, FAyback:FAy —G<<0;
Fy 20 (b) 21(b) syt
F Byback —— F By G>0,
F; :J dS’ ’
B )P : . IRE (hashy)
(14) F(/’L)yh;,ckzo.
Fa<<Fg,
FA FB . )
F] . 6
F]ZngWTcZRfCOSG (ho—h)hoa
F..
Fi,=gp.m’R/sin (20) /(ho —h)hs. () (b)
20 2 s Fa, 20(a) 21
(
) 3.2.3
<59h) [}

Fa =gpun’Risin (204) /Cho =) Dy



3 : 53
22 ,
’ ’ 4
9,h> , ,
U, h s s s
L. D , L.
D s s
, [=3.02 cm, D=
11. 81cm s
D=
14. 37 cm y
22 «C [1] ) , ,
Lyl .2020,27
, ) (5):1-4.
) [2] , , ,
; , 23 L1l .
, , 2019,46(6) ;1-6.
[3] . [M]. s
20101-230.
[4] . [M]. s
2015.1-225.
(5] [M].
,2014:123-186.
L6] , .
0l ,2014,39(4) 14-5.
[7] ) , .o
Lyl ,2018,38(5) ;52
55.
23 58 )

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



58 41

Determination of electromotive force and

internal resistance from the perspective of core literacy

GUAN Jian-bo', ZHANG Juyan®
(1. Kunming No. 14 Middle School, Kunming 650106, China;
2. Shilin No. 1 Middle School, Lufu 652200, China)

Abstract: Taking the determination of electromotive force and internal resistance as an example,
the analysis and research ideas of physics experiment from the perspective of core literacy were ex-
pounded. The physical concepts should be established in life situations, scientific thinking should be
cultivated under the guidance of experiment principles, scientific inquiry ability should be cultivated
though searching for equivalent power supply, and scientific attitude and responsibility should be cul-
tivated by revising experiment.

Key words: core literacy; voltmeter-ammeter method; electromotive force; internal resistance

L : i

( 53 )
Fluid suspension and its stability

LIU Kai-ming, ZHOU Yajie, ZHAO Shu-min, WANG Hong-li
(School of Physics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The phenomenon of the floating of cylinder and sphere in jet column was studied. U-
sing the Navier-Stokes equations, the boundary layer theory, etc. , the flow around cylinder profile
was modeled and the velocity field of the water and air flow, the pressure gradient force, the viscous
torque and so on were calculated numerically. A balance equation was established to solve the stability
of the steady suspension height and rotational speed. The results showed that the steady suspension
height and rotation velocity of the object were approximately quadratic functions of the cylinder diame-
ter. Through the control variable method, the stability of the suspended object was explored and
found that it was affected by the thickness, the diameter, and the shape of the object.

Key words: light object; free jet column; suspension height; steady state rotational velocity; sta-

bility
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