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Table 1 Low dry gas yield FCC units of
SINOPEC in 2006
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Table 2 Low dry gas yield FCC units of
PetroChina in 2006
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M-a” kg'm M-a' kg-m™
HE A 50.41 4.37 60.56 1.00 FE A 46.15 4.13 66.09 0.84
K UOP 1.30 0.910 0.64 2.03 79.89 0.97 HBHIE 0.80 0.8900 0.20 2.64 52.50 0.40
EBRI1E KH 1.00 0.915 3.54 2.26 49.66 1.20 B kFHE 1.20 0.9000 5.20 3.04 66.48 0.92
AFXEITIE KH 0.90 0.912 3.42 3.02 60.80 1.20 HMHIE 1.00 0.8896 3.50 3.08 58.78 0.43
AFKFEIDE KH 0.80 0.928 4.50 3.32 80.56 1.24 KEIE KH 0.80 0.9051 6.06 3.15 85.18 1.25
7 KH 1.40 0.913 2.27 3.40 52.75 0.92 KERAKIEE 1.00 0.9000 6.59 3.34 87.49 1.05

BEIE KH 0.90 0.908 4.03 3.57 63.79 0.82
BHFIE KH 0.60 0.905 3.75 3.57 76.34 1.05
®&IE KH 0.9 0.900 0.38 3.57 60.21 1.23
g¥I1E KH 1.80 0.911 3.67 3.78 50.42 0.57

M/REINZ KH 1.20 0.8979 3.87 3.37 60.90 0.56
AR KH 0.90 0.9022 4.49 3.57 78.18 0.43
#HILME KH 1.60 0.9144 5.60 3.65 61.85 0.83
kX#ENZEZ KH 3.50 0.9111 3.66 3.90 48.95 0.78
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Table 3 Application of KH nozzle on FCC unit with capacity more than 0.8 Mt/yr in 2006

r & ﬁiEjJ/1 = Rk, E/M,% FERAT,% HEF#E/ it

Mi-a” % (RKB) T #dkE 2mwE &5 ko' k-t
HEl1E 1.80 0.9122 3.67 4.6 3.78  84.59 63.77 6.42 50.42 0.57
HElE 3.00 0.9022 1.65 3.04 3.97 83.42 64.54 4.95 41.51 0.61
TEEFIE 0.90 0.909 1 40.30 2.5 3.57 84.81 69.76 6.12  63.79 0.83
tEEHRIE 0.60 0.905 1 3.75 4.0 3.57 82.83 61.64 8.02 76.34 1.05
FEEFIE 1.40 0.912 1 3.69 3.5 4.08 83.60 68.25 8.05 57.76 0.70
¥&1E 1.40 0.919 2 2.50 3.0 4.02 84.41 69.52 4.82 59.25 0.81
RE1E 0.90 0.901 1 0.38 4.0 3.57 82.41 69.23 3.58  49.48 1.11
Y%+ 0.80 0.920 0 2.16 4.5 4.61  82.07 67.49 572 59.72 0.75
LR 1.20 0.914 4 2.27 5.5 3.40  84.27 65.16 7.00 52.75 0.92
RiENE 3.50 0.908 1 4.55 3.8 3.90 81.51 68.02 7.98 48.95 0.78
KEHLIE 1.80 0.9152 4.72 4.7 4.59 82.20 56.81 8.70  80.54 1.45
KEHMATE 1.00 0.905 1 4,52 4.0 3.34  84.97 61.45 6.70 87.49 1.05
RREIE 0.60 0.897 0 3.92 4.0 4.12  84.17 66.15 6.94  69.49 0.79
RBRENE 1.20 0.879 0 3.87 4.4 3.37 85.05 70.56  7.12  60.60 0.56
Ll 1E 0.90 0.9300 5.60 4.5 4.22 80.26 64.73 10.34 63.95 0.60
S A =S 1.00 0.930 0 7.00 4.0 3.65  80.55 64.34 10.10 61.85 0.83
HRIE 1.40 0.904 0 3.86 3.5 4.71  82.38 69.10 7.95 59.21 0.64
mMIE 1.80 0.9200~0.9400 4.87 5.0 2.62  85.83 69.58 6.68  55.27 0.56
LeRFI1E 0.80 0.8650~0.9000 0.30 1.2 3.13  90.85 80.96 4.00 57.49 0.48
KEKIE 1.40 0.9180 / 3.5 4.31  83.52 69.47 8.35 65.28 0.98
R4 0.90 0.914 0 4.49 4.8 3.05 84.97 74.68  6.33  70.25 0.45
T 1 & 1.00 0.8950 1.64 4.5 3.57 83.98 67.61 8.14 78.18 0.43
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[17 Pilch M, Erdman C. Use of break-up time data and velocity his-
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DEVELOPMENT OF KH ATOMIZING
NOZZLES AND TECHNOLOGY

Chen Zhijian', Tang Zemei', Li Yong’ an’, Wang Genxing’, Yu Jianzhong’
1. Mechanics Research Institute of China Academy of Sciences ( Beijing 100190, China)
2. Beijing Keliging Technology & Trade Co. , Lid. ( Beijing 100190, China)
3. PetroChina Huabei Petrochemical Company ( Rengiu 062552, Hebei, China)

Abstract; Based upon the research achievements of liquid droplet and in consideration of principles of
fluid mechanics, the atomizing mechanisms of KH nozzle is analyzed, the physical model of KH atomizing noz-
zle, theoretical calculation and tests results are given, and the construction and dimensions of atomizing nozzle
are determined. It is proved that the pressure drop of the nozzle is a critical factor to control the sizes of atom-
ized droplets. The impact of oil and steam rates, nozzle construction and operating parameters, etc on the sizes
of the droplets is analyzed. The standards for assessment of nozzle quality are presented. The steam require-

ment, dry gas and liquid yields and energy consumption of KH atomizing nozzles are discussed.

Key Words: fluidized catalytic cracking, atomization, KH nozzle, dry gas yield
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