$33% 2 TN | A N NI S O G I = = Y) Vol. 33 No.2
2016 406 A Journal of Hebei University of Engineering (Natural Science Edition) Jun. 2016

XEHRHE.1673 —9469(2016)02 - 0078 — 04 doi;10.3969/j. issn. 1673 —9469.2016.02. 017

ISR ELE N UKL AL i 5 1 O 9T 5T

Mo, E R, e
QUARHE R A A TR I B A 9005 1A 75 5 266590)

FAE 20,1 ~20 pum 89 3E 3080 A FF 03T F, AR BALEEI G 77 ik, ST BRR AT, B E W
2H4ATF210 mm, ¥ EH0.2.0.5.1.0 F2 1.5 m 647K 54 5% R 6915 S48 34 TR DL 12 3] K
T RAEEE NGRS BOBEL R E A B A4 R T B U AR R AE A
AR, BAABEMA I, BT UM EZERB T EAF T MR BEG R R L3 E
7B ENRGYa EERKRET,0.1 ~1.0 wm Bk g4 ik & LR34 ) 100% , R 5% 7
BUERFEAN AT HAGHA;2.5 ~20 pm BAEGEMRXFEEER FARERGE KD
Bl HATTAR, B YRR 0 IR KB R H AT — R A e LB MR TR &8
FEKTFRALE MR Bt s oA AR R 5 3 A X, T VAR AIA A B KT R
HHE A ERAESF TEE A T 8 EIE R T Bt R o) TR,

KEIR WA KA E s BB B a5

FE 4 S X851 CERFRIZAD : A

The study of transmission characteristics of particles in
Straight horizontal sampling tube
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Abstract ; This paper chooses 0.1 um ~20 pwm monodisperse particles as the research object. We a-
dopted numerical simulation methods to study the transmission characteristics of particles in the
straight horizontal sampling tube under laminar flow. Diameters of tube are 4 mm, 7 mm and 10 mm.
The lengths of tube are 0.2 m, 0.5 m, 1.0 m and 1.5 m. We got the flow field of the tube and the
particle concentration distribution. Through the analysis of simulation results, we obtained the trans-
port efficiency of particles in the straight horizontal sampling tube. Based on the numerical simulation
of particle transmission characteristics within the straight horizontal sampling tube, it is found that the
particle loss is mainly from gravity and diffusion. Simultaneously, the particle transport efficiency is
influenced by particle size, tube length and inner diameter. Under laminar flow, the transport effi-
ciency of 0.1 wm ~ 1.0 pm particles is almost 100% , without the influence of inner diameter, tube
length , gravity and Brownian diffusion force. The transport efficiency of 2.5 pm ~ 20 pm particles
decreases with the increasing of particle size, tube length and inner diameter. Through the analysis, it
will improve the transport efficiency of particles by reducing the length of the sampling tube or the in-
ner diameter on the basis of a flow. The simulation results compared with the theoretical formula, it
can be approximated that the transport efficiency of particles is equal to the product of particle trans-
port efficicency respectively under the action of gravity and diffusion.
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Tab. 1 The main parameters of mathematical model

KRS RE R EAR R Tz P
/kPa /K /L« min™ /mm /m / m i
101.3 293.15 2.83 4 0.2/0.5/1.0/1.5 0.1/0.5/1.0/2.5/5.0/10/20 1 001 JZ
101.3 293.15 2.83 7 0.2/0.5/1.0/1.5 0.1/0.5/1.0/2.5/5.0/10/20 572 JZ
101.3 293.15 2.83 10 0.2/0.5/1.0/1.5 0.1/0.5/1.0/2.5/5.0/10/20 400 V=

x2 BHENEESY

Tab.2 The main parameters of particle phase

AL /L - min”! KLt/ pm TR kg - m ™ BURIREE/ A - em ™ Bkt kg - s
2.83 0.1 1050 2 000 5.18E-14
2.83 0.5 1050 2 000 6.48E - 12
2.83 1.0 1 050 2 000 5.18E-11
2.83 2.5 1050 2 000 8.10E-10
2.83 5.0 1050 2 000 6.48E - 09
2.83 10 1 050 2 000 5.18E-08
2.83 20 1050 2 000 4.15E -07

() NH#RH (R

(b) O UZEHD
BT NEORTH DT A 29D

Fig.1 Velocity distribution of inlet and outlet (laminar flow)



80 wode TR

#z

(H % #B % W 20164

0.1 pumiLFIREM T

r 6
] 4.5t
o e -

inr——|

1.0 umbiFIREE S A

20 pmHLFIREE MR

L T

i b
T R e 'un‘n-l-

Db e T

0.5 pumiL IR T

2.5 umpL IR T

B2 JRHCIRES TR B P RORE KR BE A

Fig.2 The particle concentration distribution in horizontal straight pipe under laminar flow
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Fig. 3 The transmission efficiency of particles
in the horizontal straight pipe (laminar flow)
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Tab. 3 Numerical simulation values compared with calculation results (laminar flow)

JERAS 0.1 um 0.5 wm 1 um 2.5 um 5 um 10 pm 20 pm
g 100 99.9 99.8 99.1 96.6 87.1 54.2
Mg (BEAULER) 99.4 99 98.7 98.4 95.1 82 52.1
Nt 99.8 99.9 100 100 100 100 100
Naur (FEAULE R ) 99.9 100 100 100 100 100 100
0= N X Nt 99.8 99.8 99.8 99.1 96.6 87.1 54.2
AL 45 98.7 98.7 97.2 9.5 94.3 80.3 50.6
TR/ % 1.1 1.1 2.6 2.6 2.4 7.8 6.6
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