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Fig.1 Schematic diagram of simulated structure
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Fig.2 The comparison of simulation results and

empirical correlations
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Fig.3 The comparison of local heat transfer coefficient

for different inlet temperatures
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Fig.4 The comparison of local heat transfer

coefficient for different inlet pressures
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Fig.5 The comparison of local heat transfer coefficient

for different mass flow rates
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Fig.6 The comparison of local heat transfer coefficient

for different cooling water mass flow rates
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In-suit Synthesis of Zeolite K-Na L on Kaolin — microspheres

CHEN Yi - liang', FAN Hong - chao', ZHANG Zhong - dong® ,GUO Shi - ling' , NAN Hui - fang'

(1. School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China;2. Research Institute of
Lanzhou Petrochemical Corporation, Lanzhou 730060, China)

Abstract: In the study, zeolite K-Na L is in-suit synthesized through hydrothermal erystallization methods on
kaolin microspheres used as the silica source and aluminium source. This paper studied the effects of different
influential factors,such as the molar ratio of n(K,0) :n(Na,0), alkalinity, Al,0,, Si0, and H,O on the syn-
thesis of zeolite K-Na L by univariate analysis experiment. The crystal phase of the as-prepared zeolites sam-
ples were characterized by X-ray diffraction (XRD) and scanning electronic microscopy (SEM ). It’ s found
that the relative crystallinty of zeolite K-Na L can reach to the highest when the molar ratio of n (K,0) :n
(Na,0) is 7:3; the base mole ration of the synthesis gel ( maitain the molar ration of n(K,0)/n(Na,0) =7;
3) is n(K,0 +Na,0):n(AL0,):n(Si0,):n(H,0) =4.2:1.0:15.:210. It is concluded that the relative
crystallinity of zeolite K-Na L increases with the increasing of alkalinity (3.3 <x, <4.8) and the increaseing
ratio of the relative crystallinity gradually decreases (x, >4.2) ; the relative crystallinity first goes up and then
down with the increasing of the molar of Al,0, and the relative crystallinity reaches to the highest when xz. e-
quals to 1.4 ;the property of the silica souces has a great influence on the synthesis of zeolite K-Na L , and the
zeolite K-Na L can only be synthesized when the x, is in the region of 9 <x, <18; the relative crystallinity de-
creased with increasing of the molar of H,0 and when x, is greater than 310 zeolite K-Na L can not be synthe-
sized.

Key words: mete-kaolin; zeolite K-Na L; hydrotherml crystallization
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Numerical Study of Convection Heat Transfer of Supercritical
CO, in a Vertical Mini - tube

DONG Qi -wu, CAO Kan, LIU Min - shan, ZHANG Li - na

( Thermal Energy Engineering Research Center, Zhengzhou University, Zhengzhou 450002, China)

Abstract: Convection heat transfer of CO, at supercritical pressures during cooling in vertical circular mini -
tube with inner diameter of 0.4 mm was studied numerically using Realizable turbulent model. The effects of
pressure, cooling water mass flux, CO, mass flow rate and CO, inlet temperature on the heat transfer coeffi-
cient were investigated. The simulated results indicate that cooling water mass flow rate and CO, inlet tempera-
ture have little influence on convection heat transfer of supercritical CO,, but CO, inlet mass flow rate and in-
let pressure affect significantly. With the increasing of CO, mass flow rate, coefficient of heat transfer improves
dramatically. The inlet pressure is closer to the critical pressure, the change of coefficient of heat transfer near
critical point is more drastically, and the peak value is higher.

Key words: superecritical carbon dioxide; mini ~ tube; cooling condition; numerical study



