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Abstract: On the assumption that the particulates are spherical and the fluid is under laminar conditions, the basic ve-
locity model is deduced for the fluid particulate under external force at any moment by mathematical means, and the
specific velocity models are further inferred in the effects of gravity, centrifugal and static electricity. It has instructive
meaning in helping students understand in class and apply the theory to practice, although it is obtained under ideal
conditions. Furthermore, the kinematic velocity of fluid particulate is a major parameter in designing the related dust
catcher and sedimentation basin in water and air pollution control, so the study of the velocity model of fluid particulate
can redound the application value in actual engineering design.
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Figure 1. The force diagram of thefluid particlesunder external
force

1 REDERMENMERTEHTEE

32

X &5 A A AT AN E R
J mdu
AF =3mud u

__fdt—

1n(31r,udu AF) t+c
3nud,

3nud

p(t+c)
3nud u—-AF=e "

31wdp_c
i—,lt:OH:J-y u:()’ I)_I\IJ—AF267 m
31wdp_t

“ 3npdu—AF =-AFe "

3nud), )
3nud ju = AF[I—e " ]

31t‘udp‘
=B e )
3nud,

31(/11,1

SRR, e 7 HEEHIR N R T
0, AF 5 Fpik3 V45, SLRBRYIEE 7 — Uik
0 AR S T«

AF
3nud,

u =

s

2

W, BRI ZGEE S AF SO, SRR
Kifz d, B L. X T s, Mok 2 R ik
MIREA R, SR HAM IR TR

3 HEREERENEISNA

KRAE AF HFp (PR A3 i A BRI
RAT RN 2T (SRR, S AF FEBRBH IS
BH NG T, BAEREME, HERERFZMLET, &
FLHBN RSN IR (I T B0 IR 155,
15 UKL )45 R Sk AR (046 L (P Y L
UURRRERLL i TR Y 45, ISR R A X i)
AT ARSI A T IR R AR, BA R

3.1 EhMMEER

31.1 #EBEN

LR T I BN BRI RIORL, AE AR R R R
VR, R A aE Bissh, 2 2REH
HHEI) Fo, WAKEF T Fp MFARIE A Fp(inf&l 1(b)),

Copyright © 2013 Hanspub



Ttk T RORIAE S 345 R 18 Bld EER R (K R

3

d
n6” (pp —p)g » # AF (D),

Bi: AF=F,~F, =
ZUNIEE

ltzdi(pp—p)g(l_e3ﬁ?w] -

18u
H, p— Wik, kg/m’.

31tydp_t
M EEEINE, e m Wi T,

I H(RF, = Fy + Fpy ), TURUR 242 «

u = dfv (pp —p)g
* 18u

EAINE YA

“

312 R A

FESEBR TREM I, OB 3 ] - R <R A e
TR = MUK A B P e JiRbih, EAT#E
AR SE 5L 774 FH R RURL A B3 7 0 SR B
JrEHR, (HENTZ IR B EE SRR AR IR 1 A

B po
AR R RARES, BORL SAR I 2 R
K, UEBT AT LS SARE R, PTRE A N
d2 37t‘udp.t
= 18,u (1 e J %)
TR P 2% R AR T Oy
_dpg
%-W (6)

{RPER SRS TR T, BT BRI 5 X S A (1)
RN, RS RS 2SR I 2 5 o W SRR
0 5 /N T IR B, T RSORE A AN 2 U o i 2 1)
BRI, HZ 1w 1(c),

3

d
AF = Fy - F :7T6,, (p_pp)g’

LT AF AT, RSURE ) T2 AR -

u:dzp<p_pﬁ)g{l_e—3nf;dp't] 7)

18u

WA KT B U, AR S P TR
Hh 2 ORE ) R L S TAE FEAH I, RER € 1 T
FET BUB N RORL Y T 03 B2, AT & R
AL

Copyright © 2013 Hanspub

32, BLMEER

321 #HAGEST

B SR R R BRI Bk, E B0 J1AE
N, PR AR O RIR RIS S, TR RS2 2 1 E
IR 7 S g gy E, PR E AR 7 ]
BAEHIEE TR, A RN, WO 2R . I

BB Fe AIEE A FD Eﬁ/\ﬁﬁi(ﬁu 1(d)), It
i AF =F, :g d-p , B ETR AF AT

(1), &AL

d2 37t‘udp.t
u =P (l—e " ®)

18uR

Hr: R—IEAIRMRANI AT, m u—R S
WEIVIAE L, m/se

B0 SIFAE IS BT ET, BURLEIAE] T — A

BT R B AR v B, ST ORE A7) (14 AR it o P
df,ppu,
U, “TISuR ©))

3.22. NH

TESERR TRER e = B - KA B
R Tire IR\ o 2 28 7K A B e ) g A A Y (BT g Tl ),
BT A2 M B 0 70 A P RO ) o e P N A
B B R, ARSI b OB R AR B RURLAE e
R G K8 LN EIZS) .

3.3. EREETRREERY

331 AT

AR A BRI BURLAL T g e, B
KIAEKAE 3, #7206 B AV 55, Rk
JIT sz B F 70 2 SR e (B R ) Fe RARBEL
Fp(tnf 1e), BB AF = F, =qE , K& MH T AF 4
A1), A

31wdp_
u=_9F {1-@ m ] (10)

Hop g—FRIKIf R, C; E—— BRI T AL &
7R, Vim,

FEFHBRUIRET, e i —=

3 d
T B MR

33



Ttk T RORIAE S 345 R 18 Bld EER R (K R

3mpud,

{8, PITE ¢ R/NRHE e (M TT DLZHE, HO
RIAE Fy FPEFR R, % RN AR A B, i
TR A B T — N T R A SR, ST AR
TR RS, I o R
qF

= 11
3nud, an

3.3.2. HRAIRR A

FESEPR TAEN A, AR 3 BT RS Bk
FIER I BR B, B AR MK EE B0 JI 1 K SR 4 IS A
B R,

4. WTXIZIETHE

HROR RN B 5 R0 1 3 B R RN 2
AL, BORITAR MRS 5 T, BkLEsh &k
BN o K, AHXERIRCR U, AR FRATIE
BRI BIREPE, URBH IR o TR EURE R
DUEIEREL C I RIIXFIE s 2% A HEAT 2 1E
B, A R 20 BORLE T A B IE N

X Sn;zdp_
u=BEC (12)
3nud,

FE LI A] A AR AP SRR B3, RIAT L

34

BB L5 (1 255 2 v RO A 758 I 220 32 E AN 2%
HE R, SRARANEEEIE, EIEIEAXSGEH TR
T e TR

5 &R

NI R H AR R A, B B2 P v A
A2 AF [ISRAL AT DLV SEAS 2 R B DR
L P BT P RN ZOROR R . B2, T
REEEIZS), LINEISEIHIERIERRLEAT S,
AT Z (I #R AT LUIE L 2 (D) TH AR 3, KRR
LA SN2, ittt 5 BAE TR oA SEBRmI N {E -

£EHk (References)

[11  skEA. HKTECEFMEEUBO)M]. dbat: FEEH T
HE AL, 2006: 61-91,520-538

[2] FKH, ZeR 8, FAM, sk AFWRA bR E ik Sikis s)
TR HT B S F[I]. A A R 5 R (B AR IR), 2007,
31(5): 56-59.

[3] JA 58 KA gy (e A B 1 5 SR Mt AL 0], W& BH
KR, 1994, 9(2): 30-34.

[4]  MEHEE, Gk, BB, KAV R TG =ML
o EEHE AL, 2010: 156-211

[5] FEF5% RS g —— T T i R R AR S
VELAER MM dbat: B P Tk R, 2006: 40-45,
90-93.

Copyright © 2013 Hanspub



