ITYE 530 cp g2 oslast o Sl Crdiga oS 4 ks

Jol> S0l pitue Sl wi T 5 juding

(SR SO b b S g GalsT

(ETEVPL (N N e b s

3 (San Y S g o JUSH 3 i YU e #U i Gt Glas ST, cole g Ll aukaKr
I8P 0 ypen Caliine Pl 3 Sle 30 5 0l G ST e o813 et St imala 3 0y 9 0003 Ok
S (pois (Siooml (Sl T 3 235k 9 s A 35 ey SN e 31y ST ) ST AL L S e
35 Gt Sl gl ) gliinss 5 55T e g 30 g e g Jlie SN Grbow () 3 el Sl 3
ST sl bl Johs s 89S e 87 gl gl il S0 A 5y 9 Bl O S  a falS
1 r 35 Sl g (AT Skt ot (St g Sy o f Syl a5 b 505575950 GWIB o s - o
Sl IS e 35S T, g Sy T s 03§ s @Sl (S 3 Juil e Sl 38 o b o
B el 35 90 bmb g 55T e (51 il i gimlt w3l e 35 o S sbi et JB AT sladeST
Sl | Sada T 51 ity G 3u i Glp S350 Dy Pliom 3 25U St s ) sainty Juo g Jabd 3,8
W10l s 2 e Y einn

et AT (55 gy b g S 2SI (i sl (Sl Sl 51y

Optimization of Direct Reduction Process with Gases Produced
from Partial Oxidation of Natural Gas with Recirculating Gas

K Sadrnezhaad A. Simchi

Abstract Design and manufacturing of "direct-reduction” vessels depend on rates of transfer of both
heat and mass, and kinetics of homogeneous and heterogencous reactions inside and outside the
phases. Provision of the real operational conditions for invesiigation of ihe influence of different
parameters such as type, size, temperature and pressure of the reactor; and analysis and rate of
charging of materials on rate of production and efficiency of direct reduction processes iv exremely
costly and difficult. In this investigation the inter-effects of the influential variables are studied throﬁgh
development of a comprehensive computer program that can madmize the productivity and minimize
the consumption of energy. The model is based on the exchanges of mass and heat between the phases
present inside the furnace and principles of thermodynamics, kinetics, heat and mass balance and
gaseous reduction of the iron oxides. Differential equations are simultaneously solved via numerical
methods with a number of practical examples being studied for optimizaiion of the operational
conditions and minimization of the energy use.

Key Words Direct Reduction, Recirculating Gas, Natural Gas, Optimization, Sponge Iron
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