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Abstract

Purpose: Optimizing the quality of lime, while using the energy system in the lime baking oven is a great service. Since
lime baking is always allowed, you can easily control it. The purpose of this study was to predict the quality of lime during
the manufacturing process in a lime baking oven and adjust the parameters provided before service delivery.

Methodology: The system variables presented in this study include: input tonnage and parameters of each round.
Improper adjustment of these parameters will result in increased fuel consumption, resulting in poor quality lime
production. Accordingly, in this paper, artificial neural networks as well as fuzzy neural networks have been used as
predictive tools to predict the quality of lime produced during the baking process.

Findings: These parameters are feeder, idle furnace, preheater, air conditioner, furnace, time and fuel consumption and
output of the produced lime quality model. Modeling in matlab software (Matlab 2017) was performed using 472 samples
with 8 properties.

Originality/Value: Eighty petcent of the samples wete used for training and 20% for testing. At the end of modeling,

artificial neural networks error 0.066 and fuzzy neural network error 0.054 were obtained.
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Tablel- An example of the input variables of lime kiln and the amount of fuel consumed in 9 time cycles.
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Recarbonation Calcination or burning
Ca(OH)2 + CO2 CaCOs CaCOs + HEAT = CaO + CO2
=CaCOs + H20

Ca0
Calcium Oxide

Hydration or slaking
Ca0 + Hz0 = Ca(OH) + HEAT
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Figure 1- The natural cycle of lime.
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Table 2- Investigating the effect of each of the inputs on the quality of lime.
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Figure 2- Investigation of the scatter of each feature in relation to fuel consumption.
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Figure 3- Divide the data into 5 fold and use 4 fold as training data and one as test data.
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The Acuracy of MLP Neural Network
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Figure 6- Mean Kfold neural error in 10 replications and k = 5.
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Figure 7- Variable membership preheater furnace membership functions.
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Figure 8- Mean fuzzy neural error by cross-validation method in 10 replications and k = 5.

Jolss a5 51 G n e.u_;ﬁchg (Log Sheet) et SN slaaS,s 50 b 3l SaT 6l )8 4 Ly o 0303 £0Y andllas ol 5o
3 s o 4 93 4 el laians 5 (5Ll KIOND s 4 AT 905 3l ol 51 el N gidor 3 ot (Shs A
sdaliwsw gl s S o Uas 5els 5 ol esliil raSl (g0 3T Cogom 0 ilasdly Y2 % 5l €43 S o o s (530 4SS
e U= s a8 33 48 i ilad st b ST kS s gllas S35 L Ll o Je 53 8 5l esliid 48 das s LSS

s 6}‘59&:“‘“ S 3l oolasiwl LoyeS 4o &mew)l Jool> C.!Lu -¥ Jau
Table 4- Results of predicting the quality of lime in the furnace using neural and fuzzy neural networks.
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Figure 9- Error rate and standard deviation and least squares of error in neural fuzzy network.
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