YR ELH F R

JOURNAL OF CHINA JILTANG UNIVERSITY

FRE T | FRE T

< LI

2010 2009
2008 2007
2006 2005

< HH 5% It B
IR E

O AR BBk
Acrobat Reader
(PDF [ 13:4%)

FRES | WMERSER MRAS  WMELAR  RFTHX  RRARY

R E— iR R A5 R
[ #5451 1004-1540(2010)02-0087-05

9K IR 70 N 25 S0 T U R BT 5

sk Bl T, MRS
(PR tH RN TR B WL A 310018)

[ 22X AEBhERRRTRAS B 58RI T KON A\ 28 305 h IR s R B R A PR
PRFRE DL B k-wiim A5 20 SR Mgt I (1 At b, ek o ) R G (0 ks B H 49 1 T K8 . k) fiA
WIS L5 A E R R G KON IR B R B 5 R B, AR R PRI 8 28 B A2 R 36 I FARAEG s I /D
TARIORL (=1 nm)7E S IIDTRRAER &, AT LA $I50%;  Fif h5~10 nmiF 4Kk (1 i &
14%-~20%; i 1% A 10~50nm K 40K R0RE (DT I Z6 A 4b AR5 /N, A 13% 2 4. IR &5 it T30 5%
rh K 24 ) RIS 0 V6 7 B R AR AN E.

(OB 1 ZOKBRL; SV DURERR, HE Rl
(FEBETYT T (@SN SEED B

Research on the deposition efficiency of nanoparticles in

human airways

ZHANG Kai, YU Ming-zhou, LIN Jian-zhong
(College of Metrological and Measurement Engineering; China Jiliang University;
Hangzhou 310018; China)

Abstract: he Eulerian and Lagrangian methods were used to numerical simulate the transport and
deposition of nanoparticles in human airways. The finite volume method and the  k-w  turbulence
model were used to get the flow field, and then the one-way coupling Lagrangian method was used to
track the trajectory of nanoparticles with stokes and the Brownian and thermophoretic forces
considered. It was found that deposition in the tracheobronchial (TB) airway was high, up to 50% for
very small nanoparticles (1 nm). The range in the deposition dropped was from 20% to 14% when
particle diameter was between 5~10 nm. However, from 10 nm to 50 nm there was only a small
change in the deposition efficiency of 13%. These results are helpful in developping the medicine and

equipment for the treatment of diseases of human airways.



Key words: nanoparticle; airway; deposition; numerical simulation

(WA H Y 2010-04-06
CEERAT 5k 91 (1979-) , Y, (AR fh BN YR 3 B9 07 170 ki U 3 Hh R Ok i 12 5 %
[kFET]1 2010452145521

Get Adobe
SR @ P 2% Reﬂ"z

WSCREFTAE IS CRIERER I R BB % R I SCESIRD -
P SCHERAE P BVE o R A
L Tri A

R[] G R AR

FRE T | FARE T | ARG | MB R [ IERRH | WBL R | R H % | R RS
Copyrigt 2005 H [ T B2 e f g i A o [ TF 5 2 g 1 4% 0



