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Structural Parameters of Cross—wind-board for Drying Nozzle in Gravure
Printing Machine

ZHANG Hai-yan, LIU Jin—jin, XU Zhuo—fei, HOU He—ping
(Xi’ an University of Technology, Xi" an 710048, China)

ABSTRACT: Objective To study the relationship between the length of cross—wind—board of nozzle in gravure printing
and the heated air filed, in order to improve the hot wind utilization efficiency of the drying system. Methods The wind
filed of drying nozzle with different length was analyzed through fluid simulation calculation. Trajectories and pressure
distribution were taken as the evaluation parameters to study the fluid field, and the variation rules of vortex, trace and
pressure distribution with the length of cross—wind—board were analyzed. Results It was found that cyclone became closer
to the substrate surface and trajectories became more concentrated with the incensement of length of cross—wind—board.
Meanwhile, the pressure decreased slightly and the distribution was more uniform. Conclusion It was proved that the
cross—wind—board could improve the utilization efficiency of hot wind and make the distribution of wind field on the
substrate surface more even. This work provides theoretical reference for the structural design and optimization of the drying
nozzle in gravure printing machine.

KEY WORDS: air nozzle; gravure printing machine; cross wind board; structural parameters

IMTARENR 558 bt 224 2 dham i R U A TSR, AL O EAR R Z RSN S 5. B M
INT AT A Aoy AE T A= M T A e ENPLEDRIEE A 2R A AN B i, M2 B Ak
HEAEH] . MEPHLE S B MR EDR A% OB o, BB RO BRI MTELR R s
P58 LA SR R AR AT 5 R 3 25 A R UTENATLAL 25 B 32 28 ph XUBIL L KU LR PR XL
(O ER , 2 BEH 28 [ 4 JORENYI I 5E R, XV AE BSR4l et Tl B, == R i XL

s EEE: 2014-07-02

BT : Prba R BORBT A& 5 B (2014K07-03)

EE B kiERe(1957—) 2o, dbat A, V2B T R2E S A A S0, = BERF5 5 18 M NI BE T 5005 L BN ML e i2 -
AR FHEN i EHG AL PR




H3sE H234

SRIEHEAT: - MIENHLAL BB K B ES I SR 95

FIARE , i J 28 A WG 1] 7 BV 35 18T L 52 B 25 )
T MEHE ST REAAD I T
TRABITST, S 0 S5 A e R E 38 LA R 3 =
FE ST AL TR R TR SRS R
B i A Bl R (ERH DG 5 R BRAEAER , TEAN ]
X LE 5 X A5 OAR I  EDRLALAR , s 1 T
B XU B = RS S AR BRAR T XU H AL
Gy A, W5 BRI XA 242 ELAF AR I A
W (9 R DAL BRAIE T B 5 S A 2 0 [T BT AL LA
AT HTIEAAL T RIS H, B A T~ % LA
RIEAT Tashaf Bl e S BE R AT, XA K
W KU RE HEAT T X L, B b MR A Rl BT
S8 5 I SCHR AR B Uk A 50 A B MEA I b o 3
ST T o3 A  WESE T XU e B R E T B S U
S R 22 ] A ML, (ELX T 5 I PR A Bk = A b
e MAHKHIBIGE N B A7 AE— 2R R Z Ak —
Je T E A R BT REREFENOR, I FE
REURZY GNP REFZ . T REHRAH NG
OIARAEARRARE b phy KU TR, o X XU 1547 5 B
IR AT A I I B i 2803 s — e i
WFTE Z R PR R GE R, X T XU I 2 2
ATROE I BTAS R, R Z X X B PEAN T7 1 A AR 5 =
e Z SRS KNI PEREZ 1] B LRI E , Al i
TR KGR 2250, Bk = B ST H

N TR LR X KU S5 AT T
WFFE, R T — b S s XUBR A SO 45 4, 3o A XL
B E ML R B S5 S 20 X7 0 A B LR T
TROT il e R IR KA M RE A T T PP

1 A E

F 2R WU R BOE 05 B i 5 (Computational
Fluid Dynamics,, CFD VAT BT BGAIE , A AR Bl
SL 10 ) 7 0] 43 B R /N DX BT 43 ) 5K i, AR R
D il 7 R Sl b e A HRORUE SRS AR R i B A%
P, 3 B ds B0 2 2 i RS [l 67 2 b A 3 3 TR
JE T AN SR B AR O, DL S s B
1 it B () AR A0 A AR, DT TF-ATT XU 25 44 ORI,
HEEH B H R AR . PR XU N 358 32 21 15 1 it
iz AL, 75 & | B A RE & ST E A,
AT DA R AR i 7 AR P 40 P RUTE XU P 1) T

VR, T PR XA AU A Ay i S R AT e oz
TN F& i i A

1.1 REFEFE

SRR T A R I ST A, B R R TR
)P, AT b o o 48 A5 T [ — I 8] [ B A
IWOTAR R, HAME T R -

ap , 3puw) | pv) a(pw) _ (D
ot ox ay dz

K p FIRRE R s u, v Flw 435 R FARTE x, y
Filz 7 1) A

1.2 ZhETFEAE

Sy B SR R XPRIs 37, R SRR AR
ARG TAE I BT b 1 Z A
dv
P d
X, p 5 v o A B AR B, F o 5
) V RSB PR N sk s dv/de A i A GH
AR

=pF+ VP (2)

1.3 REEFHIE

AE 5 28 P AR 55 T B IR ] P9 A T FE T A A
o iy PR Z -

pcv%’ =pq + kV’T+® (3)
o, ko IR L g RIRT; ¢, N E R @
HAEHLRRE; dT/de Sy it BE I T A8 AL 58

2 NEE{FELE

2.1 XEiREIE T

[MTEHLHERT XSS5 A WL 1, T Z AR K
WERE RS A 25 30 o 3N E0 0 o8 R R
BT e W 1] R ER A, = AR DL Oy S IR
o AE=HEBTH A P X B TR, RS
AP SRR o R TAE T, R R 2 A T
T AL, SR BRIV (Y R BE KT SR A%
AR AR B o AESEPR TR MER U 221K
g e [ g R, IXUES 3 XU T R A9 XU 4 T
B RS EM A THET



96 fl % TR

20144F12 H

BT BRI S
Fig.1 Drying nozzle
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Fig.4 The traces of original nozzle

pi e TR [ [T

400 420 440 460 480 500 520 540

KI5 Jsh X R N XS o)A

Fig.5 The subsirate pressure distribution of original nozzle

THER T B AR R T B[R], A R T T8 Bl T
[ i€ Fv -5 78 BV 8 R 2 S BRI fih s g o
/I TS IR TR ENPIRY 1 o3 AIRAS 5 s AN 32
SRBEIR BN it I T 4 28 ) PRI ) 52 RS S et
TRCR IR T3 70 A5 1 5 A e B9 E el {E AR
22X e T3 530 A BEAT VA, (R AU T i B AR
/N AR IEZE I T e I o0 AT B 20

3 MESERSH

XTI ERHL B R GEii = , R M AR Bk
TR AR R e IR e 2k P AR B ) e
JI3A Bt — T R XA Y AU 25y, JHG T
AR AE R A BT XU T OF 5 X, R
B 5 7R BN EEA R A TR P 3 Z A1 R
SR W S 4 T B % 5 8 XL X sl N 1 XA
TREDY) 2 8] ()i Bl s 6], S e T XU MU, LASE 5
AR IR

SRS U A e T L e ek XU A T A
{ELR] AR 3 A7 A — i B« AP XURR T AN 2 R 2
HUR RN A, 45 AR B 5 ) o el A R 3, feli 7+
FRATVE TR ANRE By S 1 BRIV 70 ) 422 K T s AL+
WOR o NI, KA TR JEE s XU 55 X370 A 2 T
KARVEAT TS, LA S 3R KU RO B9 B LAk i

Tho BEHCEA ) R XU S B A 20, 30,40, 50,60 mm, 1T
AN [] RS X6 XU A VPR R A5 i, A XU Ay
REEATIPAL , 254 LI 6—7

> Wi J1/Pa

N
I
(=]

o
\
BE  EEEN

B ARADL BN NW
D= DI B NI CONOO— DI,
SOOI

>+
&
3
o

WEARLLALRLLDANAUN
OO DU NN OO D— DU
OOOOOOOOOOOOOOTO

=+
<
5
o

NN NN NNy
OO O DI NN OO— DI
COOOOOOOOOOOOoOOOO

d R R 50 mm
v F1/Pa

¢ 1R 60 mm

K6 BTN L

Fig.6 The contrast of nozzle trajectories with different length
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Tab.1 Statistical parameters of pressure

U AR YI{E/Pa PRifE2%/Pa

ToE Kl 454.55 70.42
20 mm f# AU 467.02 70.17
30 mm B XUt 45224 67.72
40 mm B XU 44987 64.53
50 mm 1 XA 449.56 63.94
60 mm i AU 447.89 62.38
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