E38BEHESH BT Vol.38 No.5
2020 FF 10 B Light Industry Machinery Oct. 2020

(GRS - &it] DOI: 10. 3969/j. issn. 1005-2895.2020. 05. 002

5% FL 3 o B3 = 2R 41 5 B Mot g 8 B3 14 € B9 %2 Ml

Bok'?, R, BEE T, BEW, me¥”

(1. BZTAKY Ll TSP, EH |2 710048,
2. BEIRKTF BETARERG R ELETLLLT, & B 710048)

W O ARR RIS A S B U B S AR e A AR IR AR T 3 A F R PSR H ARl
PR R LA A, SRS T R R LA BT 3 KA BI R 69 A% A AL A FLUENT 444 3¢ bk iR 3 BE A it
FFHEALAEDL IR EVBEAES 0.3 MPa B B 4H B sI @ L 2B HoRe PR LR ERBBEBARIERHE o
FREHARTEES>FERBBE Lk ESHEIEEAET 3 X2 RALHB RN 0°F4 10°6 B 0 REE B LA
Wik ERGSAE, EREV IR K, & 5 B ILA B R e R A AR B B3R LA K T 008, i aL4e
JEARR B Ao o AR R K RAAAR S TR ILEE AL OB A A — B AR S A e
v, X T v LA A 3LS B B xR ek A A 69 B v, 45 SRR U et FUAE B X A B AR A AR 09 B AL
NS EL AR A

KX BT H B R R SRR % BB B, FLUENT

FE 4> %2 . TS103. 3; TH6 XEkARERD A SCEE S :1005-2895 (2020 ) 05-0006-07

Influence of Nozzle Taper on Comprehensive Performance of
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Abstract ; In order to explore the influence of nozzle taper on the jetting performance of the multi-hole auxiliary nozzle of
air jet loom, three types of equal-center circular distribution auxiliary nozzles were designed to study the characteristics
of the flow field. The flow field models of three types of auxiliary nozzles with different nozzle taper were established
respectively and numerically simulated by FLUENT software. The velocity cloud map on the symmetry plane of each
auxiliary nozzle, the velocity attenuation curve on the outlet velocity centerline and the velocity profile of the cross section
at different distances from the nozzle outlet were obtainedat the supply pressure of 0.3 MPa. The velocity distribution data
points on the cross section were extracted to obtain the radial distribution of the cross section velocity of the three types of
multi-hole auxiliary nozzles at different distances from the outlet at 0° and 10°. The results show that the jetting
performance of each multi-hole auxiliary nozzle is obviously enhanced with the increase of the nozzle taper; When the
nozzle taper is greater than 0°, the jet velocity at the outlet of each nozzle increases as the taper increases. Furthermore ,
the influences of single variable of nozzle taper or center distance and double variables of nozzle taper and hole center

distance on the jetting performance of the multi-hole auxiliary nozzle were studied. The results show that the influence of
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the nozzle taper on the overall jetting performance of the auxiliary nozzle is more significant than the hole center distance.

Keywords : air jet loom ;uxiliary nozzle jnozzle taper;flow field numerical simulation; FLUENT
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Figure 1  Detailed structural parameters of single-hole

auxiliary nozzle and its three-dimensional model
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Figure 2 Layout diagram of multi-hole

auxiliary nozzle orifice
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multi-hole auxiliary nozzle orifice
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Table 1 ~ Structure parameters of three types of

multi-hole auxiliary nozzle orifice
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Figure 5 Flow distribution of three types of auxiliary

nozzles on different planes under different taper
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Figure 6  Velocity attenuation curve of jet centerline at nozzle taper of 0° and 10° for three types of auxiliary nozzles
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Figure 7  Velocity attenuation curve of the jet centerline

under different taper of 4 hole auxiliary nozzle
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Figure 8 Cross section velocity cloud map at different distances from

nozzle outlet of 4 hole auxiliary nozzle at taper = 0 °
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Figure 9  Cross section velocity cloud map at different distances from nozzle

outlet of 4 hole auxiliary nozzle at taper = 10 °

HE— 25, RS AT E AR o 3R 437 R SO
S| FAS R AT b3 B AR 1) A X P AR 8 3 K %
[ FLAH BB 0° F1 10° Hif B S 1A ] B B A
AT R BEAR ] 437, WL 10 7R o il LTS WA 3
2 20 00 L Al B W 6 7 2 T B Mo A 1 k2 (10°) J7 H
N IR B g AR T A DX R 34 v T A B Y
J3E [ P v e L B P A [ B KT 30
m/s(TT-800 W RNLIZ AT I 20 2k ©AT fi ey 1P 28R
F30 m/s) AR AR K, LB 10(a) i, 7
PGS 11 80 mm b S KT 30 m/s L
FE g O° I (S5 R0 R EARZY 2 10. 1 mm, T 5L HE B2
10°B 240 B ARZ 2 11.3 mm,,

25 b i o O BRI 22 15 L B Mo 1) BE R i s
FUR RGP WE T, LI O IIE 6 [RISLA )
W A 151, WAL 10° I G 1 10 42k 55 3 2 ¢ 0° )
T T2 9.5% LA b, HAx 2 ZE 20 01 FL A Bl s 16 7 15
FLHEFE IR T 00 I 11 A2k S5 U 3 88 A 44 A S [) 32 4
Tt IO ERTE S 183 FL 48 Bl 058 15 A 31, W63 L 4 2 0° 1
10°HF PEMEBE 1 F1 60 mm Ab Hif 554 370 39 32 43 531 Sk 17 24
74.51% F1 70. 94% , B 2 W5 £L 5 FE 10° 1) 8% 4S5 i 2

AL HE BE OB T T 3.57% Aidy , X KW P 36
T3 B s 8 7 2 A L3 N B 5 v DA — 254 o S
TLAEAPEID A I Y 1L, AT 28 S 970 8 ) o gk i 4
FHHRE AR B FPERE
4 Z[EIFLIB RS AR B/ WE R

AR LE FSCRIF AT At A5 AT SO IR AR [ L O
FREF HUOIRIE 5 1R F L Bl IS Ay 9 6] 25 5% il R 22464 7
iE— e .

1 T E IR S TR AL Bl e L O B
0. 85 mm , #2514 L AT £ A W8 FL 4 B X [|] R 6° ~ 10°,
PIAK 0. 1°3F T 1521 40 21 A [R) 4k 3 508, 0 ) 2 ST
FOANTRVHEBE T i A R I AT BB AL, X 25 SR i 47
Gy BT 212 T B S W S DA DX [ H 8. 4° ~9.9°;
TE e D R DX 1) 915 BT PR M 1 11 A S 38 3 IXC ) Oy
445 ~459 m/s; WEFLHERE S 9. 8T Y 1 A S Jii ik 3 B
FAEF] 459 m/s, BEEUBTFLIGHE B I A 3 S 5000 B
DA X TE] Y 1 4 4L 5 , 159 B - b0 4 1
PRE U I R R IR T T LS . &1 11 (a) 1] i Y
At O W A 7 L R 2 5 e e T DX 1) 91 L P 5
g e 2 R R I R R 25 S I et X[



[#% - @it] PR , 55 L B 4R BB R AU R0 SIp
or AL B T B 5 PB4 0. 80 ~ 105 mm, 144 K

140
120

160
140
120

140 1

10 3 %% EILMB ok 0°F 1008 2 1 o
T I3 B 4L A i AR 1
Figure 10  Comparison of cross section velocity radial

distribution of 3 types of multi-hole auliliary nozzles at

L —=— 10° 20 mm4b
r —e— 0° 20 mm#it
[ —&— 10°, 50 mm4k
L —— 0° 50 mm#it
L —e— 10°, 80 mm#&k
— 0° 80 mmkk

2 EEE/mm
(a) 4EFL

—=— 10°, 20 mm#t
—e— 0°,20 mm#k
—— 10°, 50 mm#ik
| == 0° 50 mm#b

—o— 10°, 80 mm#b
- — 0° 80 mm#k

0 2 4 6 81012141618 20 22 24 26 28 30
1 5 B /mm
(b) SEFL

[ = 10° 20 mmit
-— 0°,20 mmkb
I —A=10°, 50 mm#b
| —» 0° 50 mmkt

| e 10°, 80 mm#b
I -« 0° 80 mm#it

0 2 4 6 81012141618 2022 24 26 28 30

1271 P 5 /mm
(c) 6AFL

e

different distances from outlet at 0° and 10°

T A 4 2% i 2 3G R A i ELI A T oS E i 2 1
7, UEPATEZ X[ P S W5 ) R (A P8 8 S AL HL I i

LT IO M FL A B 3

[l HE, DL IR IE 5 [ LI FLHE L 8. 5° il Bl g
WX R PRI H AR FLAO B R I PERE

0.01 mm F10]15F 25 2 A [A]FL.Co PEECH . #E S = 4 A
AUBE AT X 45 SR - A 7 4047, AT S A B BT,
BEFLCo B PR3 RS M L 0 A 3 3 WA s L B
{BL DX JE] A AS [ 1) B R B 5 41 L oC BE S 800 (B de/ by
{8 P B RAE) WA T A5 an el 11 (b) iR =,
T H O b R U 4 TR il A AR A AR L EL
£ 40 mm Z J5 M4 IR A R, RUILOFER)
P T T B S S M M ) S e AN T

300

280 }\ —=— WRFLAER0.0°

260 y —o— WEFLAEAES 4

240 1\ —A— WEFLHEES.SC

220 F \ —v— BEFLHERE.7°
%200 - —o— WEFLAE9.8°
E180
Bl

120 F

100 -

80 -

Y T S S S S R S R SR

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
B4R EEEE/mm
(a) FL-0BF0.85 mmAY BEFLAS R4 E
340

—— FL.0FE0.80 mm
—— f|.02E0.85 mm
—A— FL.0#50.93 mm
- FL.0FE0.99 mm
—o— FL.0EE1.05 mm

© 75710 15 20 25 30 35 40 45 50 55 60 65 70 75 80

SHiU 028 1 BE ¥ /mm

(b) WEFLHERES. SO A FLAS R Tl BE

B 115 B ILEB R R F AR T AR

P gk bk ROR 2

Figure 11  Velocityattenuation curve oncenterline of
airflow under different parameters of
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