ollS ild gy 31 eslid b o K Sy (512 WS (530 b ymacins (521

C P PPV RV SO B [EA PN |

Ol elioms 0wl 3157 oS «ylions axly (SilSe caniigs 09,5 et )| ol IS (g9l -\
Ol eolions « ool 13T 8IS ¢ lioms axly ¢l dnwss 5 655 lidos 35,0 o bolial =¥
Arman.khaleghi68@yahoo.com £1004YOY¥# ;leal s

X

oo s e et jshaie a0 68 U (5lre jgein el ol &l) e 3 g0l (F S G gl sl oo jaein SO (b g (Bire Bua L allas ()l
pol> imgh 50 ail s e (55, bl | goguaoe slawd jleal (625 o3l gles 3l eslatul b (5o ,8 (ygele oS S Sl laie a) olbe S e piesn | mlaw
LS 028 (3ol 5 e S b oS 8 gy b i S8 1y Bl g o (5 K25 50 oo B b Shas o (b i poslss oo
b,y Joe ab plml dBiws (59, » 0g p3Y Gl sla ools 9] Sy gl a5 b Sialejl pled g o asle oKislesl o JolS Sljpas b S Sias oSt
Oyga aabl o ol gluld g Sl glad doles o G Sle colpo clite J581 05 0 s clayye JBlos 10 )68 b s 5 0 iy o5 Sls slad jo g
20 Bl JysSn 5 sled dms el e 5 28,5 5 ool 3,50 IS AL iy F e b (sl ol oty e s ety B |y e S (g0
Sl las petu 1y Lo (g5lre (6525 ol pi ol Collas Jls 3o oS g0 5 by b (6,25 o3l (Bly (slod 5 (oS (slos dglie b 00 (e IS LS alug,
OB 3lgals

alS 2L e ot e JBlao piy 550 (S S s (sl 5lb ygeios

Virtual sensor design temperature for a dryer using a Kalman filter
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Abstract

This paper aims at introduction, design and validation of a temperature virtual sensor for an infrared dryer. As proposed in this article, a
virtual sensor is an algorithm to estimate the temperature at one or some points in a thermal system (e.g. an infrared dryer) based on the
measured temperature at a number of other points. In this research, the designed algorithm estimates the temperature of a single point;
however, the methodology can be evidently extended to multiple points. Inspired by direct and inverse heat transfer models, a mathematical
model is presented for virtual sensing. In the present study, we sensors that report temperature drying are performed, with the help of
MATLAB and using a Kalman filter with an alternative estimator algorithm. First dryer with equipment in the lab was built and all the various
trials that it was necessary to obtain data on the device. Mathematical models in state-space system were defined and then the least-square
algorithm in MATLAB matrix coefficients of the equation of state of the system was identified. Then we just supposed to remove a
thermocouple. The obtained model was used for planning the optimal Kalman filter. Next, remove the thermocouple temperature was
estimated by the Kalman filter. Compare the actual temperature measured by the temperature and time of desired precision thermocouple
measurement algorithms as well as Virtual temperature indicated.
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Virtual sensor temperature, dryer, the least-square algorithm, MATLAB, Kalman filter
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