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Fig. 1 Geometric construction of TPI type packing

# 1 BURAJLATRES %
Table 1  Characteristic geometric parameters of

the packing materials

BORERA R EA/m?-m 7 AFRER/mm R/ %
TPI250 250 476 97.1
TPI500 500 476 95.8
TPI700 700 476 93.2
CY700 700 476 92.7
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Fig.2 Flow diagram of the experiments
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Fig.3 The relationship between dry pressure drop and

F factor for four different packing materials
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Fig.4 The relationship between wet pressure drop and

F factor for three TPI packing materials

A O i T AN, 5 SO A Al R R 2
B A K, R BT, LA 4 (b) R, L 1 i, mT
DIEF] Y F>1.6(m/s) -+ (kg/m’) " i | HERHAY IR
B e o - B S R ik R R AR O AR K
Bl —E AR, PRAR S G A2 ol AH A 22 ok
JZ A X o SEORE 2 1w, PRI R e R e -
Fh 5 2 18 S HURN L T RR S, TPT JEORH Y W 3% e %
Wit A 28 B ) 1S R T3 K 78 F O B/INE ) 16 K R
FEE/N, B F>1.6(m/s) - (kg/m’) " i}, {235 H %
BRI Y 0, 3 PR AR AR I, T BRI 5 <
A RANGE 75 40, PRG35 o) AN K, X A T
BF, TR i 2 95 A 7853, 40 5 39 R VR R Ik = 1

Fl(m+s™)« (kg m3)°s

K5 L=22.49m’/(m’-h) W} 4 FhER IR R REXT
Fig.5 Comparison of the wet pressure drop for four packing

materials when L =22.49m’/(m’-h)
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Fig.6 Comparison of the u, values for four different
packing materials
kb CY700 BUBOERF142E 5 T 29 16. 4%
2.2 fREMHsE
ORI P RE PT DL AR K DR BIE 98 N,
o SEH R B HETP SR RAEN R S0k Al S h i
KV TP RUEURE 1L AR . HETP 313 A 5K
=X (2)

H,, SInS
H==3— (2)
K H R SERGEE,S AR N F,S =mG/L, Hy,
KA T AT R, m A R, 6 L AT
B

A% 3 Bl L S MY TPT BUEURE 554
= HETP BB RER F F 9284k, niE 7 Fiis
T DA M [ b B L B, S5 AR = B HETP
B SAHBIRE R T F B3GR K, B IIAE Ak R
AT, 3R T Y AR I, AR AR 4 fioh
[R]85 fil AN 70 4, A% BT RORAS 25 ] <
B, S s B HETP il 25 WS oph 2% 32 1 348 DT s/ ) | 3k
S Y T IR 285 11 48 DKol 75 YR P BB A% B et AE S0
FE NG, PE TR, R R A e AR AL T 22 1 37
N R SR, YA AR KT HETP 34t $45 hy
B, 30 Ui & AR TR (A TR ACR S T
W, T L HETP 75 01 5

TEMIRBE L =22.49 m*/ (m®-h) WPEF 3 Fh TPI
RUSFURHRT CY700 2 3EURL 9 S5 A 55 B HETP #4746
b, 5 R R 8 s,

Xof LA [R] Ll 2% 8RR A SE0RE SE0R 9 A5 4R e B B
& LR AR M), A% BT RCR B W T =
XS PR A Bt L 3 T AR 38 K, ORI BE WS R VA
PRASE T 2 11 AR VBOAH B, R SR A BRI T
A4 e 1 R o b ] — B R T B[R] — Wb B

0.6 12 1.8 2.4 3.0 3.6
Flm-s7Y - (kg m>)°3
(a) TP1250

L/m3+ (m?+h)™

0321 1687
——22.49

028 —a—2811

e
] L —4x—39.36
E 024r T u%08
S g0 3000

016} —

0.12

0.08 . . . . . .
04 08 12 16 20 24 28 32

F/m+s)-(kg-m3)*>
(b) TPI500

0.22

L/m3+ (m?+h)™!

020 -=16.87
—0—22.49

2
3
3
0.16+ ——44.98

Z- 50160

014}

0.12} //
0.10F Mﬁ/j

0.18 -

\OLICO
) ~J—
LI

HETP/m

0.08 . . . .
0.5 1.0 1.5 2.0 2.5 3.0
Flm+s™)- (kg m)*3
(c) TPI700

K7 TPIAUBORAF R S F YOG R
Fig.7 The relationship between HETP and F for the TPI

packing materials

TPI700 YN CY700 H4 P FpSERL Y S50 = B, o] LA
| TPI700 %I 3R} () HETP B8 /)N, SE AR T 24
16. 6% , 156 B Y 1) TPT 2546 A SECRME TR PR BE T 5
BOE R TP BURHESS & TR A XY BUEURHG S Al
BN T Bk bR B A | X — B AR R AR AR AR
RHZE T S 23 77 A T A0 4 0, 3 T R T R
IR, SR RERS 7050 b 15 5 Z0V00RH 2 1A 22 Ak, 14 K A%
FEHEsh ), dEmid T AR AR,

P 8 B i 3 B Y S, TPI250 MUK} HETP
510 A4 500,700 A TPT BURFAH H 8, X 2
TH R RV SR AL 0 SR i T R/ N i, (5



% 6 1] M 2245 TPL AU MUREIFORE A Ui (A ) 2 S A% SO PERERIF ST - 35 -
0.7 Wang T, Yu D, Hu X D, et al. Hydrodynamic and
—=—TPI250 . .
06L —v=TPI500 mass-transfer performance of novel high capacity struc-
—*—TPI700 . . .
—— CYT700 tured packings[ J]. Journal of Beijing University of Chem-
0.5F
E ical Technology: Natural Science, 2015, 42(4). 28 -33.
E 047 (in Chinese)
junt
0.3 (4] ZFMEL, R, TF, % HSX AUBLEHURAY WA
szggﬁggﬁﬁﬁg*" SRR BIFE[ 1], SR IE TR (A
. ‘ . Bl22hR) , 2017, 44(1) : 1-6.

1 1 L
0.5 1.0 1.5 2.0 2.5 3.0 35
Flm-+s)- (kg m3)*3

8 L=22.49m’/(m’-h)H} 4 FHIER HETP X Lt
Fig.8 Comparison of HETP for four different packing
materials when L =22.49m’/(m’-h)

J& TPI250 AL R/ | BRIHAE S 14 Tl 1
Hh R AR R L AU B TR PR R R LR

i

N o

3 b

(1)TPI BIEUK b B4 /Y CY RIEUR A % 1K
(IBRVETERE , LA T AR 700 A 4], TPI700 50K}
Lt CY700 BUIFORH T35 R TR T2 20% 5 7
BB BE L =22. 49 m®/(m?-h) B, TPI700 EUIEDEL
CY700 BUIUR} AR IE BT YRR T 29 39. 4%

(2)TPI700 AU R CY700 ARl Iz <
WP T2 16. 4% , AR LT R, B8 18 F T Ab
RN E .

(3) bb 3% THFRURN MG bk % B2 AH [R1 B, TPT 74 IE0K}
e CY HYIEORL Y 45 A 5 BE HETP P X R T 4
16. 6% A& AR,

SE 3K

(1] EWH. ROTRHERORIER [ M]. dent. hEA L
H AL, 1998.
Wang S Y. Technological guide of modern packing col-
umn [ M]. Beijing: China Petrochemical Press, 1998.

(in Chinese)

(2] EB, KEIT, XIEA, 55 SUREE RS IRIT].
TTRERME , 2013(10) ; 92/142.
Wang C, Zhang K T, Liu M J, et al. Development and
present situation of packing column[ J]. Journal of Henan
Science and Technology, 2013 (10): 92/142. (in Chi-
nese )

(3] Ef, THF, SBePF, 55 B AR & M BURHAY I
PRI M B RENE T [ 1], bRt TR (A
SRR , 2015, 42(4) ; 28-33.

LiQS, LiZZ, YuD, et al. The hydrodynamic and
mass transfer performance of HSX type structured packing
[J]. Journal of Beijing University of Chemical Technolo-
gy: Natural Science, 2017, 44(1): 1-6. (in Chinese)

(5] i, skilks, BE07, % HX Bmsoilg ey

AR 2 R AR RERT ST [ 1], dE At TR 2244
(AR | 2013, 40(2) : 14-19.
Li QS, Zhang D Z, Zhang H F, et al. The hydrodynam-
ic and mass-transfer performance of HX type high effi-
ciency structured packing[ J]. Journal of Beijing Univer-
sity of Chemical Technology: Natural Science, 2013, 40
(2): 14-19. (in Chinese)

[6] LiQS, Chang Q L, Tian Y M, et al. Cold model test
and industrial applications of high geometrical area pack-
ings for separation intensification [ J]. Chemical Engi-
neering and Processing: Process Intensification, 2009,
48(2): 389-395.

(7] ZERede, Lar, Mimest, 4. S SRR BUR R A T

FEEFERE)]. LT HERE, 2011, 30(10) : 2167-
2172.
LiQS, Zhou S H, Hu X D, et al. Hydrodynamic and
mass transfer performance of S type structured packing
[J]. Chemical Industry and Engineering Progress, 2011,
30(10) : 2167-2172. (in Chinese)

(8] Jaug, ZHEA, RPRAE. B A 22 W SOTORL I 14 )

FREMERFIELT]. AR TR 244R, 2005, 32(3)
13-15.
Zhou Y, Li Q S, Zhang Z Y. The hydrodynamic perform-
ance of novel corrugated web packing[ J]. Journal of Bei-
jing University of Chemical Technology, 2005, 32(3): 13-
15. (in Chinese)

(9] ZEffs, |ES7, 20, . SY HZZ M SURRHY
WIr2e RAGTERERT 52 [T ). UL TR (A
SREFERL) , 2014, 41(5) : 14-19.

LiQS, Zhang H F, Li T, et al. The hydrodynamic and
mass-transfer performance of SY type wire gauze packing
[J]. Journal of Beijing University of Chemical Technology:
Natural Science, 2014, 41(5): 14-19. (in Chinese)
[10] Dai CN, LeiZ G, LiQ S, et al. Pressure drop and mass



-36- A T2 (A RRER) 2017 4E

transfer study in structured catalytic packings[ J]. Sepa- correlations for packed columns[]J]. Industrial & Engi-
ration & Purification Technology, 2012, 98. 78-87. neering Chemistry Research, 2005, 44 (23). 8715 -
[11] Wang G Q, Yuan X G, Yu K T. Review of mass-transfer 8729.

The hydrodynamic and mass transfer performance of
TPI-type structured packing

TIAN Xin' WEI HongDa’> GUO XinYu' TANG XiaoFei® SHU YaSheng' LI QunSheng'*

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract; A new type of corrugated impulse packing combining the advantages of straight and impulse structures
has been designed. The new packing can effectively reduce the pressure drop and improve the mass transfer per-
formance during separation processes. Cold pilot model experiments were used to study the TPI packing by the
method of oxygen desorption. The hydrodynamics and mass transfer properties of three type of TPI packing materials
with different surface areas were studied and compared with the traditional CY type packing. Compared with CY700
type packing, the TPI700 type packing afforded a remarkable improvement in the fluid mechanics and mass transfer
performance. When L =22.49 m’/(m’- h), the tower drop with TPI700 was about 39.4% lower, the height
equivalent of theoretical plate (HETP) was reduced by about 16. 6% and the flooding gas velocity was about 16.
4% higher on average, when compared with CY700. The results show that the performance of the TPI type packing
is much better than the traditional material, and it should find applications in industries with high separation re-
quirements.

Key words: TPI type packings; impulse; pressure drop; mass transfer performance
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