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Algorithm of parameter identification for temperature distributed
parameter system of large-scale vertical quench furnace

YU Shou-yi', CAO Yue-bin', ZHOU Xuan®

(1. School of Information Science and Engineering, Central South University, Changsha 410083, China;
2. School of Chemical and Energy Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Taking block pulse function as basic function and using orthogonal function transfer, the partial differential
equation describing distribution parameter system model was transferred to algebra equation of least square, and the
parameter identification algorithm for temperature distribution parameter system of large-scale vertical quench furnace
was deduced. The emulational was made and it was applied in 31 m vertical quench furnace temperature control system
indicating that this method can meet the demand on real-time and precision of parameter identification. The results show
that the key of this algorithm is the solution of the integral operational matrix of orthogonal function. The identification
considers the influence of initial condition and boundary condition, so the parameter identification precision is improved
to —6%—6% and that also keeps the special distribution characteristic of system. This parameter identification method is
easy to compute and can realize online parameter identification.
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Table 1 Sampling values of real time temperature

I %1 1nmx 10K 9 IX 8 X 7 X 6 X 51X 4 X 3K 2 X 11X
18:56:10 4985 4952  491.6 4879 4852 4821 4784 4742  469.7 4645 4568
18:57:10 500.0 4969 4934  489.9  487.1 4840 4803 4760 4714 4649 4584
18:58:10 500.7  498.5 4954 4922  489.4 4862 4825  478.1 4735 4671 4603
18:59:10 501.1  499.4 4969 4943 4915 4882 4844  480.1 4753 4695 4619
19:00:10 5009 4994 4978  496.1 4932  490.0  486.1 4817 4769 4715 4633
19:01:10 500.5  499.8 4987  497.6 4947 4915  487.6 4832 4784 4738  464.8
19:02:10 500.5 5000  499.5 4989  496.0 4928  489.0  484.6  479.8 4757  466.1
19:03:10 5004 5000  500.1 5002  497.4 4942 4905 4862  481.5 4780 4674
19:04:10 500.5  500.5  501.2  501.8  499.0 4958 4920 4877  483.0 4798  468.7
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