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Abstract—The 18-hole King Kong bricks represent 55.8% of
the material used in the construction of houses in Peru, the brick
companies lack temperature controls since the OEFA paralyzed
the brick activities due to excessive contamination in the firing
stage. This work develops an automatic and manual temperature
control system to improve production times in the company
"Ladrillera ElI Toro S.A.C". For the mechanical design,
SolidWorks was used to place the entry gates of the bricks to the
kiln, which inside the kiln thermocouples were installed to monitor
temperatures in real time by programming blocks using TIA
PORTAL connection adding a PLC S7-1200 1214 DC/DC/DC and
a HMI TP700. Finally implementing the improvement proposal
eliminated 1 day of assembly in artisan doors and has an adequate
management of the required temperature of 950 degrees Celsius
for the firing of the bricks having the manual and automatic option
that allows to control the sawdust and chips once reached the
temperature programmed by the operator, allowing to increase
production and eliminating the bottlenecks of the company
"Ladrillera El Toro S.A.C.".

Keywords—temperature control, six sigma, brick, termocupla,
bottleneck, PLC, TIA PORTAL

I. INTRODUCTION

According to the National Institute of Statistics and
Informatics of Peru, 55.8% of the houses in the country are
made of clay bricks [1], being one of the sectors with the highest
economic turnover of USD 250 million dollars, with a daily
demand of 10,000 tons per day in Metropolitan Lima with a 5%
annual growth in income [2]. Despite being one of the sectors
with the highest demand in Peru, many producers burn bricks
without any temperature control in their kilns, which requires
more material to be burned in sawdust and chips, excessively
polluting the environment [3]. In the city of Huachipa, the
OEFA paralyzed the brick kilns Ladrillera fortaleza, Ladrillera
cabrera and Ladrillera Sagitario because the air quality

standards below 10 microns reached 497.1 ug/m?, the limit
being 100 ug/m> [4].

The furnaces are used for petrochemical, food products,
semiconductor, manufacturing products, which require
measurement and calibration because dry block furnaces have
always been a problem for the temperature calibrator, since the
axial distribution of the furnace is an important factor that
affects directly because in some areas they are not uniform [5].

In industry electrical laboratory furnaces are difficult to
implement when they require temperature adjustment, because
nowadays high temperature semiconductors are developed for
nuclear power, industrial power, green energy applications for
which they require I-V, C-V devices that can be measured at
any temperature [6]. Furnace surface mount is essential in the
placement of integrated circuit boards for precise temperature
control [7].

The billet furnace is important for billet heating in the
rolling line which requires a controlled temperature because it
directly affects the quality of steel, the PID controller has been
used in the field of process control, which is limited by the lack
of a mathematical model disabling the ability of self-learning
and adaptability to structural changes [8].

The thermal processes in the furnace use finite elements in
2 and 3 dimensions to see the thermal behavior, the structure of
the furnace inside must achieve uniformity and uniform
distribution for heat exchanges for which the mutual
arrangement of the heater and the load platten is taken into
account, the individual pieces of the batch help the reduction of
the model and calculation of 6667 points in the Multiphysics
3.5 program [9].

In the thermal state behavior of the BF blast furnace, they
used CCD imaging models of the nozzle to obtain real-time
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