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Identification of the Plant Testing Refrigerant Compressors
by Fitting Multi-variable Autoregressive Model

Akira SuiBaTa, Seizo Fujn and Naoki Mizuno

Department of Industrial Mechanical Engineering
(Received September 8, 1979)

This paper gives some experimenta! results in which the plant testing refrigerant compressors
is identified by fitting multivariable autoregressive model.

The method for statistical system identification is based on the minimum FPE procedure
proposed by Akaike. Two modified procedure are performed. One is a method of on-line recursive
system identification which is modified from the original minimum FPE procedure. Another is a
method of considering causality among inputs and outputs of the plant. The propriety of the fitted
models is confirmed by comparison of step responses of the models with those of the plant testing

refrigerant compressors.
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Fig, 5 Revision of the order in AR model by an
increase in the number of data
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0.10079D 00 0.13%0§D-01 0.90547D-02 )| 0.13711D-01 -0.30192D-02 -0.16014D-02
A(S _ . B(5)
0.10882D 00 -0.63204D-02 -0.52278D-01| -0.72165D-03 -0.24530D-01 -0,22520D-02
-0.19388D 00 0.91734D-02 0.99523D-01) -0.55241D-04 0.11592D-01 -0.12566D-01
-0.59645D-01 -0,81814D-02 -0.33332D-01{ 0.11547D-01 -0.10453D-01 0.13995D-02
- A(6) B(6)
0.63140D-01 -0.28771D-02 0.11799D-01 | -0.89897D-03 -0.14906D-01 -0.82962D-03
0.23241D 00 0.31892D-01 -0.96673D-01) 0.11695D-02 0.24534D-01 -0.99120D-02
0.60499D-02 0.21670D-01 -0.29959D-01{ 0.74621D-02 0.31828D-01 0.55020D-03
A(7) : B(7)
0.70017D 00 0.49544D-02 0.20208D-01] -0.74644D-03 -0.22621D-01 -0.88115D-03
0.36877D-01 0.12714D-01 -0.73819D-01| -0.12820D-02 -0.57045D-01 -0.25194D-02
-0.30082D-02 -0.12%9§D—01 -0.12556D 00| 0.43356D-02 -0,74971D-02 0.23151D-02
A(8 T . B(8)
0.28093D-01 0.83524D-03 -0.15109D-01] 0.43027D-03 -0.30496D-01 -0.76643D-03
-0.10972D 00 0.45827D-01 0.85116D-01} 0.37425D-02 -0.56917D-02 -0.11164D-02
-0.42794D-01 -0.11712D-02 -0.12989D-01) 0.34186D-02 0.17184D-01 0.10418D-02
A(9) i B(9) |
0.0 0.0 0.65470D-02] 0.0 0.0 0.0
0.0 0.0 0.41291D-02f 0.0 0.0 0.0
0.0 0.0 0.11658D-011 0.0 0.0 0.0

Table 1 Parameters of AR model in the case

of the recursive minimum FPE prccedure
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Fig. 6 Comparison of step responses of the plant with those of models( o : step responses of the plant,

o: those of the model in the recursive minimum FPE procedure, & : those of the model in the
procedure of considering causality among variables)

A(D) B(1)
0.88834D-01 0.22969D-01 0.0 0.0 0.28221D 00 -0.27703D-02
0.78267D 00 0.39447D 00 0.0 0.0 0.99105D-01 -0.73604D-01
0.0 - 0.0 ©0.74601D-02 || 0.38638D-02 ©0.17561D 00 0.0
A(2) . . B(2)
0.24624D 00 -0.25143D-01 0.0 0.0 T0.76760D-01 -0.26762D-02
0.22671D 00 -0.10075D-01 0.0 0.0 -0.20999D 00 -0.88431D-01
0.0 0.0 0.30395D 00 || 0.56634D-02 -0.25820D 00 0.0
] ~A(3) B(3)
0.12719D 00 -0.60597D-02 0.0 0.0 0.60043D-01 -0.82756D-03
-0.34565D 00  0.94292D-01 0.0 0.0 0.52861D-03 -0.39265D-01
0.0 0.0 0.14086D 00 || 0.14403D-01 0.16309D-01 0.0
: A(4) B(4)
0.99844D-01 0.78440D-03 0.0 0.0 -0.21622D-01 -0.15496D-02
0.59703D-01 0.50400D-01 0.0 1 0.0 0.10185D 00 -0.30159D-01
0.0 0.0 0.12438D-01 || 0.13515D-01 -0,89744D-04 0.0
A(S) B(5)
0.50047D-01 -0.97171D-04 0.0 0.0 70.22070D-01 -0.29139D-02
-0.38817D 00 0.46582D-01 0.0 0.0 -0.28911D-01 -0.16796D-01
0.0 0.0 -0.11754D 00 || 0.11377D-01- 0.14412D-01 0.0
A(6) B(6)
0.18263D-01 -0.27655D-02 0.0 0.0 ~0.92250D-02 -0.90473D-03
-0.33876D 00 0.51362D-01 0.0 0.0 0.11186D 00 -0.98550D-02
0.0 0.0 0.42852D-01 || 0.74234D-02 0.26647D-01 0.0
A(7) B(7)
0.10504D 00 0.38482D-02 0.0 0.0 T0.53603D-02 -0.90722D-04
-0.99098D-01 0.47989D-01 0.0 0.0 0.64181D-01 -0.57628D-03
0.0 0.0 -0.92450D-01 || 0.42673D-02 -0.24191D-01 0.0
A(8) B(8)
0.15483D 00 -0.47487D-02 0.0 0.0 -0.30796D-01 -0.62095D-03
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 -0.48052D-01 || 0.36255D-02 0.19084D-01 0.0
A(9) B(9)
0.27227D-01 0.85330D-03 0.0 0.0 ’ ~0.40348D-01 -0.31436D-03
0.0 0.0 0.0 _ 0.0 0.0 0.0
0.0 0.0 0.11937D-01 || 0.0 0.0 0.0

Table 2 Parameters of AR model in the case of the procedure of considering causality among variables
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