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Fig. 1 Process flow diagram of hydrogenation reactor effluent air cooler
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Fig. 2 Water injection flushing mechanism diagram
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Fig. 3 Water injection pipeline and structure drawing

of orifice plate
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Tab.1 Orifice plate structural parameters
X JEE FLHEE 6/ mm
R n=1 n=717 n=19 n=237 n=61

0. 189 6.000 2.272 1.379 0.988 0.770
0.499 15. 875 6. 000 3.642 2.610 2.033
0.822 26.153 9. 855 6. 000 4.300 3.349
1.148 36.497 13. 749 8.373 6.000 4.673

1.474 46. 861 17.712  10.751 7.704 6. 000

3 Bk

3.1 filli R

R I 5073 ¥ i A I PN K R 2 AL R Y 52
B 3t B 15 B0 A8 30 TR B () AR o A BT T 6
TR 5 (2) A 5 BE T 2 () o A S 48 5 (3D T Bl IR 2

RRRAS A N IR WA K R AR T o Sk
T R Bl i 7 B Al KRR
du:
pa—z{:o )
9(u,u])779p Hu]. aui
R axﬁ(/‘ﬂ")(axi ax,-) (6)

7 B A A A TE PN AL B0 A S KR B
B BB U R R AR E ke i U A L A o BE
TET BRI R507E X 2l e 5 A R A J A SR i i 30 BE A i
TR FEH B T R



51

Y F AR A B EREEILRE T KE B AT 33

AL e o G El
C}:S(;k_ckp % (8)
/A:pcﬂfé (9

fﬁ“fj:u‘zb\p‘/x\/zt S R N OB SN R A BN o
JE B J B U R B s ke Gy o BN it i B
AE T Ui 20 RE B A | ph J2 U 132 6 32 T 7 2 1) v
WEEE; C..=1.44,C,.=1.92,C,=0. 09,0, =
1.0,0.=1. 3",

3.2 ASRRAE SR R 5y

TR R R T bR v ke i B RL, i B AE L )
i U A IR R T — Bl XU X AT B T
J1Wi R A Standard #% 20, FE J7-3 B R G 7 R K
fitt R FH SIMPLE J5 vk, 45 BE 5 FL AR Ay JC 1 A% BE 1
BN HEERK, ADRE «=5.35m+s ',
KB T p=1998.2 kg » m *. T R S 1T,
HHEEKER 0.

& S 43 L FLARCAT 1D FLARJE 3D BB
KT 1.5 mm (1 P9 TR 5 A . fL AR 4b R
FHIE R 1 mm f P 1A TR G S . LR S B 3
AE R oI E LA Yok F E PR 4. 5 mm
LT N e S L S =T I £ N S e S i =1
0.2 mm, K F 1.2 85 2B RZE . FLHAET 1D,
Lt e 3D & Bt S5 H A i R H interface ¥ 4.
R B UE PUAK T AR SR T n=1 I LIRS 18
JEFE. PUARBUIR T 203X 10" BF R 25 Ap B 9 16 %k
B g 2 R R/ PUAR BOR 3 291 X100 J5 L Ap
FaETE 130 kPa 2247, NG A SR 291 X 10" 9
s B s, A 4 .

B4 Jm b WA A

Fig.4 Local grid diagram

3.3 BRI SRR UG UE

A SO T R AR SR T
SCHRL21 152 56 oA [a) LA LA B AR R T i 2k
i 5 Fros. G E A% S DNSO mm, fLAR I T iF
3 BEFLAR 5D 10D, 8 N T4 Ry WORH K L BETH S
TCM R RET B H R 0. WEI R AT LR 1, 45
MERL B=0.6, W «=1.375m * s " HAR L

A B(E T A 45 R 5 e 00 45 SR RE AR W & L IE W AR S
K FHAS Y 5 vk 1) et

15 mr

14 F

131

12 1 [

1"r

w10 |

9 I L]

8 -

7 | — ASA I

6 - W SCHR[211FCER4E R

5 1 1 1

0 10 20 30 40

n

5 Lk 5ARM kK

Fig.5 Comparison chart of experiment and simulation
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pipe on pressure drop coefficient under

different number of holes
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Fig. 8 Influence of hole number of each branch

pipe on pressure drop coefficient under

different relative thicknesses
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GOWDA C J, RANJITH K. Numerical study on

Analysis of flow field and pressure drop characteristics

of orifice plate in hydrogenation air cooler water injection pipeline

JIN Haozhe, GAO Shuaigi, GU Yong, LIU Xiaofei", WANG Chao

( Institute of Flow Corrosion, Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: As an important cold exchanger of petrochemical plant, the hydrogenation reactor effluent
air cooler (REAC) has a high risk of corrosion caused by ammonium salt. In engineering, water
injection before air cooler is usually used to eliminate the blockage caused by NH, Cl and other
ammonium salt deposition, therefore, the water injection effect directly affects the safe and stable
operation of petrochemical plant. Water injection orifice plate before REAC in a petrochemical
enterprise is taken as the research object. Through the impact analysis of different hole number,
equivalent diameter ratio, relative thickness on the pressure drop coefficient of the orifice plate,
balance effect of the orifice plate structure for multiple fluid flow is evaluated. The results show that:
with the same number of holes and equivalent diameter ratio, the pressure drop coefficient first
decreases rapidly with the increase of the relative thickness of the orifice plate and then tends to be
stable, and the critical relative thickness of the orifice plate is 0. 822. Under the same equivalent
diameter ratio and relative thickness., the pressure drop coefficient of the thin orifice plate first
decreases and then increases with the increase of the number of holes, and the pressure drop
coefficient is negatively correlated with the pipeline outlet flow. When the relative thickness of the

orifice plate is 1. 474, the balance effect of the single hole orifice plate is best.

Key words: hydrogenation air cooler; water injection orifice plate; throttling balance; pressure drop

characteristics; numerical simulation





