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Numerical simulation of internal flow field and structure improvement
of hot air mixer
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Abstract: Hot air mixer is a kind of equipment used in
heating and drying system for intermediate cooling Cold airjy
treatment. The traditional structure of hot air mixer has = Velocity
the problem of uneven distribution of outlet air
temperature in industrial application. For this reason,  Hotar
an improved structure of hot air mixer was proposed in
this work. The uniformity of flow field and
temperature field distribution in hot air mixer before
and after improvement was numerically simulated by
using standard k—< model. The results showed that,
compared with the traditional structure, the symmetry
of flow field distribution in the mixer with symmetrical
T double hot air inlet structure was better, and the uniformity of flow field was improved. The reverse flow was greatly
improved by the tapered outlet design, and the heat transfer effect was enhanced by adding dispersive baffles. The
above three structural improvements could effectively improve the temperature uniformity of the mixer outlet gas flow,
reduce energy consumption and improve the thermal mixing efficiency, which had great reference value for the
engineering design of the hot air mixer.
Key words: hot air mixer; numerical simulation; symmetrical T double inlet; tapered outlet; baffle;
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Fig.1 Structure and mesh of hot air mixer
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Table 1 Inlet and outlet parameters of hot air mixer
Parameter Flow rate/(Nm3h) Velocity/(m/s) Temperature/K Pressure/Pa
Cold air inlet 233.8 0.852 150 2500
Hot air inlet 16.2 0.092 830 300
Outlet 250 - - —3000
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Table 2 Physical properties of air at different temperatures

Parameter Cold air inlet Hot air inlet
Temperature/K 423.15 1103.15
Density/(kg/m?3) 0.8345 0.3191
Heat capacity/[J/(kg K)] 1015 1162
Thermal conductivity/[W/(m K)] 3.565x102 7.321x1072
Viscosity/(Pa s) 3.51x10° 6.27x105

4 HR 51k

4.1 HEBIAFEME K AR JT K M BEE

IR = 58 A R G5 A IR SR A F 7E 9 36 IE T o
R R A SR AT SR, SRS SCHR[L8] h 45 H SR AL
W ST AT GAIE, THEAS B 1 TR N R
JSE I3 A AU £ -5 SCHR  SEBG B0 (K0 B An B 2 s
FA A AE R S SRR AR S AR, AR IR
Ny ZHEREARYE, AT DA TAR BB T S E AT

=

N T kD R OGR4 IR A, X A R AT G
KL o M U AR A 2% 2=0 T 1) I T 4 A %
AE MRS EON SIS B R 52, 53 7K H 262636, 511420
H1 784976 ANWAAE T AT AL, ASIUHEE AR 3
FiRe. A& HARMASECT, SR ERAIE3)EE R
Fa AR, ERSECN 262636 I, T M B RG,
5 AP A R 25 R E BRI R MRS N & 511420
1 784976 J5, PIMEEUAL TR RN, 2
Bl o %R T EORG FE AR [ 2 5, SR S B0k

L PN T N R TR O I
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Position/m
B2 A RIS R S S B R e B
Fig.2 Comparison of simulation results and experimental
datal®®! of airflow velocity

511420 R MEAERIHIF 57 B X TR & 25 N HE IR 3 KR
Yo AR

0.5
Mesh number
04l T 262636
| ——511420
= - - - 784976
€ 03
E‘ L
8 02
D
> -
01+ AT
0.0

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06
Position, x/m
B3 AFEPIRECR z=0 #im SR E A

Fig.3 Distribution of airflow velocity at z=0 cross-section with
different mesh numbers

4.2 RGEERIRINSI R

B 4 Dl G AR £ 4% P B AN ) T 1) 3 P2 K
oA FTUAE HA KR EBOR, Siiashd R, £
JELIR 5] P9 FE T B AR 5 A I DU BIA e R L
RUGE TV BTRIR A 48 W AR AT, ¥ UBE PR X & 25 A 7
TR, TR A% N BRI A I, S A B
IRV AL R 72 AR PR SR R e A T8, S v 28,
[ AR DR BE T A4 R AS 2 DR 52 AR ARl R T 52 B REA

H1 P 4(2) 1 RIS BCR AT TR A A I AE
FITHESE I 7 [0, XA i AR GriR A 4 Ak i Uk
R B LR sh, FEAH CVE R R R, EEE
TEARFE RGBT DI Z AR R, (i RS
FEH B AR B R RIAR, 20 PR R A
I 51 o [B13AL 5 3 B T IR S JEE 73 AT AN 412



152 R TR W

520 %

FEEEHE R, WP EAFE HAREHER, SmT5R
BERRKHISAT M RCR KT dh it i 1&] 4(b) T LUE ),
AT G, BT AU R TE R, <
FEER 7 — MR R izsh, AT AXTR, FEFR
TR A 12 2 P SN 1 — N0 R i B ) /< Ok P2 K
BRI B, TR L3 0 AR AN PR AE S R R £
e A BRI EE A BRI ST, I I o R B e PR A
BHZAN R AL BAL 3 57 R REAN R, 45 B DRl 2 A4 Rk
e 4R TR RAE .

i EPTiR, EGRIR G SREMAGE, SEHE
HH R A T B AR BE P ST PEASRE B A2 K, BT
B R LI SIRRE AR, AT 5 ZEX i 4 M AT
ot .

Velocity/(m/s)

0917
0.871
0.825

=)
]
3
=)

0.734
0.688
0.642
0.596
0.550
0.504
0.459
0.413
0.367
0.321
0.275
0.229
0.184
0.138
0.092
0.046

| ___ IEENEENNEEEEEEEE

o

(b) y=0 cross section

(a) x=0 cross section

B4 R & % GEE I AT B2 R By A1
Fig.4 Velocity vector distribution of airflow of traditional
structure with hot air mixer

4.3 BUHLERRIIEL

4.3.1 gkt et

BT XL SRR A 2S5 R0, AT LUR LA
Ji R EE P a3, (1) e Giak i siat b, &
ARSI T, B — NN D, 53U 13
AN TR AR A1, B L BB N TR T BN, 4
K 5)fn: (2) BIE B D SCh I iR 2478
A T 46 T H 1, B S(0) Bz, LA R HE 1 R] 9,
BEMSCE SRR AR (3) ERNRAND R %
B HAAR, E I R A R R TR, SRR
B SR , I SR I AR RS e 72, 4l 5(c)
Fioro ot Ja AR A 28 45 M an B 5(d) R

4.3.2 MUt R Hr
Pl 6 Ay et 235 A PN S AS TR 380 T P S P R B A AT o FH

B~

(a) Symmetrical double inlet

> 4

(b) Baffle

(¢) Tapered outlet

5 SulkjE MR G & = 4ES5
Fig.5 3D structure of optimized hot air mixer

(d) Integral 3D structure

K 6(a) T LAE Y, A SR ARl R e, i
BE DI I B, O XS R, R s L S
P R A EGT, AR BRI B SR B, R
AT TV S MR S R I R 2 AR AL LR, el
T EEEAAR I . PRAh, SRS AL, B O
BIEERZBERN, SRR SR s,
By 5 Y VAT AR AT (8 201

Velocity/(m/s)

0.940
0.893
| 0.846
=1 0.799
0.752

[: 0.705
0.658
0.611
0.564
0.517
0.470

0.423
—10.376
= 0.330
0.283
0.236
0.189
0.142
0.095
0.048
0.001

(a) x=0 cross section (b) y=0 cross section

6 DSOS F R T O S AT
Fig.6 Velocity vector distribution of airflow of optimized
structure

H1 Pl 6(b) T 1, ik Ja (R AR RGE 15 8% XN R A
T RSN IG5, A ECAR G4 K T AR5z 18 R XN 1 — ]
REMIZ . AR RIS R St Ja 454 ER
BT R SE AT R SR B R 4R, ke HIL



%2 W

FIRSE: IARIR & 4% P AR T O BUE AN 5 S5k Bk 153

W AALILR, SR E 4 Wit 20D
Ao

AR 7 4% H I R 3 B Ll B 0 AT 2 5) 4
PROT AR S A8 TERE 0 AR AR . & 7 A0 8 23R X
TR A AL G4 5 DSt g 0480T ) T 2 5 L FE
i Kl

veoctyc) [ [
0 01 02 03 04 05 06 07 08 09 1
(a) Traditional structure (b) Optimized structure

B 7 O ALE 0 A7 2= B B
Fig.7 Comparison of velocity distribution contour of
airflow at the outlet section

DA HY AR GE 4 R BN 45 4% HH BT T
1 THEF A7 A K AR (AR R X8, 3 P38 R i P W) 1
Tt AT R X, T L YR AR 5] R A A
3 AT AN 203 RS HE 1T IR R B il EE A B W

11

| (@) Traditionali structure
10

Turbulence intensity/%
oo
I\.\.
.... N 5
]. .
@
...
]
.,I

PsA z A, ‘0\. .

’%J o ) —=—_0.25D “a, %t
a 04 A ®

7 \::A,A —e—-0.50D 4 et

r —a——0.75D Y
6 L | L L | L Lt | L

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06
Position, x/m

FIANKIRRIE, A2 B DRR K 51 7™ H A1

renperaces [ ]| [

300 340 380 420 460 500 540 580 620 660 700

(a) Traditional structure (b) Optimized structure

K8 AT R BE 73 AT 2 R B
Fig.8 Comparison of temperature distribution contour at the
outlet section

Xof b A G 45 1 5 50k 8 ) 1) R 1 T e i
G)AT, TR R B FAXTR B 2 S5 R S AR T R TSR ]
WXL, B 7RG R NI AR SN, R
100 PR B R L B A 3 S0 s AR B IR A 2%
HE AR T P ST 2 )9 408 K, T S0k S5 VR 2 2 L
IR R 4 441 K, DSO3E S5 M (TR A 283 i
BORA RIS JeAh, SIRAERUIS AR AL R TR
TR, IR, AT S8R R ],
MNTIHE 1 T B TRk

17 T
61 (b) Optimized structure '

r -, o

S 15) *& ="

N [ I %

g 14 - A‘M“A:‘:"o. o .::
g 1) #: et s
8 12 * H H A\ .\l\

[ : oA
ST B T I
5 mfﬁﬂ  —=—-025D T
S| A\.\';/ —e— 050D ¢

T L i A

) f | ! | A‘ 9'75F) | ! | Ada

-0.06 -0.04 -002 0.00 002 0.04 0.06

Position, x/m

B9 AN [F] e B AL i AL 56 o B

Fig.9 Comparison of turbulence intensity of airflow at different heights

N TGRS IRBIRE L, I AR S I )
WA, fEIRGAWN R T IR G B9
NAR G e TR A FE AL I s e o 7T LA
R 2RI A% G XUTR A 8 v DX SR R i O
SRAEECR,  Hrp K E22079 0.025 m, TI4MIIX
SR D i YA 5 P~ AR R e /N JE I K AR
I A2 ) PAY 8 R A Tt S P2 A1 AL, (R [X 35K

PARHIR, 2905 0.030 m. RGN, BEHENS
T AT 54 P B v S B R, ORI SR 2
10%:; 1 22 AR S A Ja Bl e B2 R B, R I i A 56 2
AW, iR AR 8%Ll L, HiR
o PRI 70%H XA Tt R 5 Y 12%~16%,
B SIS R TUNEEE SN /=T | A= e LR R b
FERAR, V5 2225 0 B AT VR 5 o PO Y 10 s



154 R TR W

520 %

BIPRFFTE 10 Pa LAR, X #XIR & 25 25 A MERE IO R 4
N o BEE BRI /N T VR A A P A MR IR I8 A T
1, U SRR IR G - B AR S TR AR K, AR
BFEFERE R, HAU O X B I X 8k, SR
PR E A IR FE O, 9K T AN DX ) i
SRFE, IR T A RRRIE TR A, $Em T IR AR,
4.4 FRInD SIS

K 10 AR A BG5S ot S aEin 0
DX IS ] v FE AT B x 7 I R S A . HHE] 10(a)
ATLAE Y, fE G e M8 B i SRR BT x 7 ) S

0.5
| (a) Traditional structure
04 -
2 L
E 03 z
2 —=—-0.25D
(=] [
g 02 —e— —0.50D
01L —A—-0.75D
—v—-D
0.0 ! i ! !

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06

Position, x/m

RGN SE VR 45 ot v o ol 24 IR S 38 O 35 32 0 T
92, AR EHHAN F— M EE ol 2 0.030 m Abid Eik
B KAE 0.44 m/s, HA[F] v FEAI 33 2 70 Afi e 95 3
ASAHIR], 5T Lo il 24 8 ) 14 T 52 A1 LA W S )
AKIFRYE . B 10(b)H St e BRI & A A5 A B Y
P FEA IO BRI A 2 v PEABTE L (03 P s R P
BOR, IZAREMT T BN F R 231G, RRiEs)
ST AS AT 2%, BRI B BK . Bl
JFER B, i b RDE B A B SV B WFRAR, E 2R
BT V%, RV AT S VE 5

0.5 (b) Optimized structure ! z
Ny —ai_02D &R
... ' \ J

Velocity/(m/s)

Position, x/m

K10 AN Al v B2 b ) IRt 2 70 A
Fig.10 Velocity distribution of airflow at different heights

z=-0.50D z=—0.75D

z=—0.25D

Velocity/(m/s)
0 005 01 015 0.2 025 0.3 035 0.4 0.45 0.5 055 0.6 0.65 0.7

(a) Traditional structure

z=—0.25D z=-0.50D
Velocity/m/s) TR S

0 005 01 015 0.2 025 0.3 035 0.4 045 0.5 0.55 0.6 065 0.7
(b) Optimized structure

11 AT oy B AT P S P AT 2 P

Fig.11 Velocity distribution contour of airflow on cross sections at different heights

T T XoF L A XUV B A S T v R AR T P A
I S HTAR GR A R 5 SO A R IR TR A A N FE S oy
AT I E 5 o HOTR G 8BRS 41 K Ut g i H
J¥ z=0.75D, 0.5D, 0.25D, 0, —0.25D, —0.5D, —0.75D #} i
R A 11 Fis. B 1@ TLAE Y, £5E
(R XTS5 285 A S A [ B8 Ak 1 T 3 A o R PR 22
TR A L X B A B TR, SRR A T

HR (RIB Bl , A AR A BT esss A B LR
BRI, TE LA IR 2 SV ROROBR G o 3 R PR B A
RN T 23548 = Ao R s B 17 T 4 P 2 T AR AL
oy AT AR FR, b A A (] T R A Xt
1, 38 BE A B FE UK s TR LI 5 J5 1B 1] I8 30,
BERAHT/ N 1R ATHE L, (B3 70 A AR R R bk
—HEAFAE . BB LL(b) TR, SOk R R RR £ A



%2 W

FIRSE: ARG A5 N R I BUE AR UL S S5 A it 155

v FEEABTED AL PR3 P2 40 22 R BT AR 3 X2 R O
BEE I T OGN D S5 B AT o AR, B TR
(Mg sly, PR3 8] (R S I AR RS A . TR 3R
o DR A PR 2RI, SRR AE T 2=0 4811 22 5% ) 7 W4
WRBEAS TR HIB B A, AHAMIA T 22 8] 3 FE A1
Boireaim, HBEEE DAL, SMEIIE A A 1 X 380E
WK o

4.5 BEHST ISR

465 —
I (a) Traditional structure
460 - 7

455 | —m— —0.25D
450 | —e— —0.50D
| —a— —0.75D

445
440 -
435
430 [

425 L : : :
006 004 -002 000 0.2

Temperature/K

0.04  0.06

Position, x/m

12
Fig.12

z=0.75D z=0.50D z=0.25D
z:—() 25D z=-0.50D z==0.75D

T emperaturef](
400 420 440 460 480 500 520 540 560 580 600 0620 640

(a) Traditional structure

AU P AT B R R R A A PN SR B A
A G0 45 K 5 S0FE 5 A6 AN () vy S A TE ¥ X 7 1) b UL
A 12 fior, PTLAER], SR & E A
(SRR FEE 48] 52 S0 S Bl AR A RPN 425~460 K,
BT x 77 AR EE AR, B RIRFEAL T x=0.01 m
BEIE s ik 45 W I A [ v FEE Ak ) S A UL 35 5 e et
FROr A, WM 430~445 K, e KIRJEALT x=0 &b, H.
WY X 77 AL AR kg, EE AT SRR A R K
P

446 — ,
t(b) Optimized structure .

444 ..A-.

a2 . ! =
4 r M o ! e "
S 440 iy - e
2 i I 1z XA
g B0 —=l_025D vt
Eoael —e 050D -
Pt . -~ 0.

434 - —A+-0.75D

432 —v+-D

430 .. L | L | L ; L | L | L -.

-0.06 -0.04 -0.02 000 002 004 0.06

Position, x/m

AN [7) e JBE b B R BE 23 A

Temperature distribution of airflow at different heights

z=0.75D z=0.50D z=025D
z :—0 25D z=-0.50D z==0.75D

T emperaturefK
400 410 420 430 440 450 460 470 480 490 500 510 520

(b) Optimized structure

13 AN Al e AR ) AT B 20 A1 2= P

Fig.13 Temperature distribution contour of airflow on cross sections at different heights

30 T A KT 4 4 A () v PR AR T R P A
I3 W A% G 4K 5 TR S R TR s N S DA BE A 2
SIMEZE S . B 13 AN A e A IR A A s
1P 13(a) AT LAt FEAT = BT R, 8RR 5 4 A T
SRR ZE BN, SEUTH DALY 2=-0.75D A B
AR DX 33 e A 2 AT T P v X3 A 3l BE A R EE AL
Ko H T 7 1 o)A 523 B2 3 Al LIRS, A5 4t
SER R & 38 N AR T 3 IR R AR R RR 0 A0, 3

SR 2. B 13(b)RI %, fF z=-0.75D ik, ik
DX 3 P B S 3 BRI I (1 H s DX N R 22 KR IS s A
IFi) e FEE AR T P S B ) 2 R R B Bk o AT, R A
U S5 1 B4 RV 5 4 45 R PS8 L 4 A 1R 350 50 VA4S B
IR

5 |:1 ‘VE
B IR B 88 Y VSR A AR AN ) 1), MG



156 oL F

2
%

i 520 4%

Ty R0 B 3 VR 77 T8 23 Bt 1 ARG 4 A I BRI 3 90 A1
L TEXHE A RAT T 2, XL 1A STai
S UGS AT S, 13 B R 45

(1) LS L BN ET 51 {3 X 4 2 A R 11
LI B o3 AR BV ZE , HH A R A [l
PEXI, PRI I PEAS R L 7K

(2) T BB S5 R A FA KGR & 3 B T RS
B R I Bh B LR, N IR R 37 AN 37 0 A1
BT RR PR o AR R T SR AT S SRR IR
LRNASAC U, JEASTHRR T B XK. St e i ai i el
7 RS ARSI, S T R TR
FE, H5R T IRA AR AR RE .

(3) ARZAHMRI, T & AU T I 5 B Ao K
2979 10%, FAHCAE TR £ A P EEIE 70% ) DX 48k A AU it
TLSBIEN 12%~16%. J3 BUAAES /N 1S LE )
AL, HOK TR ATR A, R T AR S A
RS ATV ESS

(4) TR A ATR £ 25 N ARAN 7] i JBE ST L
LR o A Y SRR 2, [R]— e E AT A7 A R 0 AT o
JEE s e R AN ] v BE AR ) R P SR 7 o A A
BT FRNE o0 AT B EE DR o

SE 3

[ ;s REREAERAA. — MK RAE =
CN201720712761.9 [P]. 2017-12-29.

Guangzhou Weishi Environmental Protection Technology Co., Ltd.
A hot air mixing room: CN201720712761.9 [P]. 2017-12-29.

[2] ®ImEERERGAERLA. BEXNHANREE E:
CN201721825901.X [P]. 2018-08-28.

Shenzhen Zeyuan Energy Co., Ltd. Pressure-regulated hot air mixing
chamber: CN201721825901.X [P]. 2018-08-28.

[3] Xiao H W, Gao Z J, Hai L, et al. Air impingement drying
characteristics and quality of carrot cubes [J]. Journal of Food
Process Engineering, 2010, 33(5): 899-918.

[4] IR ARG AR R T L S 2 HOR5 BT [D).
Je5t: ERE R, 2000: 1-7.

Gao Z J. Experimental study on drying mechanism and parameters
of particulate matter impinged by gas jet [D]. Beijing: China
Agricultural University, 2000: 1-7.

[6] EBILL, iR, ML, % E RN RS TS
% []. IR EFFR(A SRR IR), 2011, 32(5): 540-544
Wang L H, Gao Z J, Xiao H W, et al. Gas jet impingement drying
kinetics of cherry tomato [J]. Journal of Jiangsu University (Natural
Science Edition), 2011, 32(5): 540-544.

(6] #MiTfEEN R SARAR . — MR XN E:
CN201620696973.8 [P]. 2017-02-22.

Yangzhou Hengtong Environmental Protection Technology Co.,
Ltd. A mixing heating device: CN201620696973.8 [P]. 2017-02-22.

[71 Khatchatourian O A, Vielmo H A, Bortolaia L A. Modelling and

simulation of cross flow grain dryers [J]. Biosystems Engineering,

(8]

(9]

(10]

(11]

[12]

(13]

[14]

[15]

[16]

[17]

(18]

2013, 116(4): 335-345.

BT R, — f A KRS R AT RS
CN201620053085.4 [P]. 2016-08-24.

Kunming University of Technology. A hot air mixing flow vertical
dryer: CN201620053085.4 [P]. 2016-08-24.

Efe, TR, T, O RET R R E M BUEE LS
gERAL [3]. BRIGRHER 2244k, 2019, 37(1): 128-134

Wang J, Dong J X, Wang D, et al. Numerical simulation and
structure optimization of air distribution chamber in fruit and
vegetable drying box [J]. Journal of Shaanxi University of Science
and Technology, 2019, 37(1): 128-134.

WA, SiRIL. 25T Fluent BYSASHAT B 46 < 7 il =
O [J]. BARE R RHEZ, 2009, 25(6): 612-616.

Tian S T, Gao Z J. Improved design of air distribution chamber of
fluent-based gas jet impingement oven [J]. Modern Food Science
and Technology, 2009, 25(6): 612—616.

R, B, AR, & SRR E TRV R E
WIS SR [3]. 4Ol T2, 2013, 29(3): 69-76
Dai J W, Xiao H W, Bai J W, et al. Flow field simulation and
structure optimization of air distribution chamber of gas jet
impingement dryer [J]. Journal of Agricultural Engineering, 2013,
29(3): 69-76.

WAk, 30U RETREEREE T 580 D] AWML
Mk, 2017, 38(3): 183-185.

Dong J X, Wang W R. Numerical analysis and design of fruit and
vegetable drying equipment [J]. Food Industry, 2017, 38(3):
183-185.

kAl T BT RRB G SR EE I S A [0 BT
B, 2019, 37(1): 83-87

Zhang W, Yan P. Uniformity optimization of airflow velocity field
in hot air drying oven [J]. Light Industry Machinery, 2019, 37(1):
83-87.

Wsese, HH, B, 5. AU TERE A TIRA S R S5
b [J]. BHAHER 5 T0RE, 2018, 18(33): 19-29.

Yang X L, Gao K, Rong R, et al. Simulation and structure
optimization of airflow in grain drying tower [J]. Science and
Technology and Engineering, 2018, 18(33): 19-29.

T, B BIRW, & PUREHIC BT T R 4L
K air [3]. &HULBER, 2019, 41(9): 214-221.

YuY, LiRL, Xia Z X, et al. Structural optimization and flow field
analysis of drying chamber of hot-air matrimony vine dryer [J].
Agricultural Mechanization Research, 2019, 41(9): 214-221.

R A BCE AR PIOEIR RN 17 [ 548 B 3 O 2 408 (3]
e TR 345, 2017, 46(12): 221-224, 230.

Liang H. Analysis of the influence of the inlet direction of circulating
air in synthetic leather oven on temperature field [J]. Chemical
Engineering and Equipment, 2017, 46(12): 221-224, 230.

Z DA, BRSO, SE. RN AT BRI A B SR
Yo [ & & Tolk, 2018, 39(3): 220-226.

Qin W W, Hu C B, Wen H X, et al. Structural design and flow field
analysis of rotary flash drying equipment [J]. Food Industry, 2018,
39(3): 220-226.

EFY, BER, HARE, SF. RAEEE R AT RAT T
R [9]. RHULHFFT, 2018, 40(11): 246-250, 256

Wang S D, Qian S Z, Tian W N, et al. Design and simulation of solar
drying box for alfalfa [J]. Agricultural Mechanization Research,
2018, 40(11): 246-250, 256.



H2m

FIRSE: RIR 4% PRI I B B S S5k sk

157

[19]

[20]

[21]

Ll R K IR RB A PR A]. — P s BEXS PR O F
3&: CN201721294936.5 [P]. 2018-04-24.

Foshan SEINDI Environmental Protection Technology Co., Ltd. A
symmetrical double-entrance absorption tower with anti-scour wall:
CN201721294936.5 [P]. 2018-04-24.

Fi, ZEEM, mIEW, & T MEGRR S & NIRRT
PIV W7 [J]. i T4, 2010, 10(4): 638-643.

Wang D, Li ZP, Gao Z M, et al. PIV study of flow characteristics in
T-type impinging stream mixer [J]. The Chinese Journal of Process
Engineering, 2010, 10(4): 638-643.

BT IR EE EHF S S A S SR [CIP R 2
REN IR IR A E T LR 2 2000 fESAARFESR
WL HE. 2000: 248-251, 255.

[22]

[23]

Zhong J P. Modeling and structural design of exhaust elbow of reflux
combustor [C]//Papers of the 2000 Annual Meeting of the
Committee on Combustion, Heat and Mass Transfer, Power Branch
of China Aviation Society. 2000: 248-251, 255.

WH sk k%, —FfBERAIRH S SR =E:
CN201621327785.4 [P]. 2017-08-18.

Sichuan Agricultural University. A spoiler air distribution room:
CN201621327785.4 [P]. 2017-08-18.

b E R EBE AR B AU, — B A £ A AR
PR SR AL A% s B . CN200810112427.5 [P]. 2009-11-25.
Institute of Engineering Thermophysics, Chinese Academy of
Sciences. A heat transfer enhancement device with spoiler baffle
with jet impingement: CN200810112427.5 [P]. 2009-11-25.



