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BB TR RR K, 25 A UHE R TR R 18, SR BT AR M R Se A 1, (HSRAH
$RUET eh SE% th SR AR 1D A0 — AR ER R ZERN,

sk [ 1100 H R AR TR R ol R sk AR I SRR3R, (B 3SR A T A F T0R 1 B3
(Bl SR A — R A TR Budt, 59 T sk 418 4 TR0 4 TR B , B T s 2 20 SR
g% TIERIFgA,

AR sk SRS B B oA & R BRI (A7 0 1 NS F5 0 M4
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B CTH B RECH 1, Ly R $TIh th S LAR1E , BB VR R A A i,

AN SRR (DS R R B SR P B 7 F B Sk e 3R 1 :

W(x) =1 — Ayx + Apx® — Asx® + Ayx* — As® + <+ -

=1— i (—1)u,x, (25)

> (—D et = L = w@] = [ = e,
e BITEL e BOEE 1S
S = i ey ? _ (—1)
Z:{(—l) 14,x —So(l y)dt—i—xgo (1 y)———” de

2 [ _ (=2)* . o ... £l ® _ (—2)
-l—xgo (1 y)——2! de + + L (1 y)———i



1 # ERHhEE ETAYE: AT RAGEYT T LIAEL 15

o ZE AR 198 05 4 BRI R i, W I
i—1

1= 0= (26)

M1 b 5%, BB A BB 4, fi, v ’—’ o LA B,

TEkfR 4, 25, TRE BT HIT kG BBk EYHE AL R, e R(2)—(4)
AT BB RTT , R A TR S, IR ES A TR E TR AR T:

[L] Br K
11
1 — ax
W) ~ ——— 27
) 1+ cx +dx’ (27)
K
Az — A4,
Ay — A2’
a= A — c;
= L‘Al - Az
L] s
I
1 — ax + &
W) ~ ———MM——— 28
() 1+ cxr + da*’ (28)
e
c = AzAg - A1A4-
A:— A4y 4;
4= Ay — ¢
_ Ah— A4,
A} — A A5
b= A, +d — cAy= A, -+ A3(A3 _ AIAZ) + A-#(Ai - AZ)
AL — Ay d; :
[ 2] primuis:
IiI
1 — ax + bx?
Ww(x) = 29
) 14+ cx + da? + ex® (29)
PNt .
+ A3(4 — 4143) — A A4, — A3)
_ 41— A4y )
A, + Al di — Ads) — 4(Andy — )
Ai - A2

a= Ay — c;

g i dy | Ay = dy,
Al — 4, Ay — A,

b=d— cAy+ A4y

8=dA1—‘CA2+A3_




16 H % & % # 4 &

RriZ#s i , — kit :(25) B4 TR (4,) B R M ki, IMRBIE(EI3R(27),(28),
(29)Hh, ZF S REFNDREAFRIH OIS, EEEITHEBSE 4, M HMEHRZERT X
T JLAHE, FRE SR H AE YL A B A TURBCEE /LR, B, SEFiTtERNA, 5
U FARRL A ST dh TR R L B aE , A RAEFHA BT BB A AR MZE R, Rk, 4551
N F—EFR LB A s ST Rk Frse i dh ook UL, XARMBIELL 3 5 8 & T PAIR
A, ERGADZ BRI B A SR, DERFRITEDL, SOEBeT X R
Pt e sele ih £k , IR B IE,

M B35, IFP AR MR 4 SRR, RYHE & SUREER
RAR R B JLDRGE(BD 2 = 0 ~ oo JEE A RIFERNFIGME ) B , KBTI A RE fa
HR e H R R i S _EROVE £ R AT (BHER, th 2R | 1\ AESE), IR R BRRE B3B3 58 %
Hi R BARE S, S —H |, RAEREU R T BN S B g At (RS
ARG FBEL O, T A EGFEUN, M RBUXRA S |, RS
BEFETR, RBERMILERTMMT, KRN 2% T R TR 53
AR S (LN N S E B LA SE 24 M IE R SER R
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X Gt AR B s Z B rE P B gk, R SR R AN %, 3B PL sk PID VY%
G TR A SR X SR AABRT A << 180° =% 240° RUSRERTEE. Wik, —Hrs=
MR BT RS X RO DL, Uy ERRG AR WA R
HFEFIREAT BEE T 5L,

3. FIRECH B (RBOR TR 8 ) SR A B R B E W A B 5K, PRI sk ip BTER I
RIFA G EA R, TR BN B S,
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LOW-ORDER APPROXIMATION FOR ANALOG SIMULATION OF
THERMAL PROCESSES

Tsien CHUNG-HAN MenG Tsu-HAu

Based on the algebraic method of series expansion, a simple and unified method to
obtain the low-order approximate transfer functions for highly damped thermal pro-
cess is proposed. The results are sufficiently accurate for the simulation and analy-
sis of single-loop control systems. Examples are given for typical processes with lumped
parameters, with distance-velocity lag and heat exchangers. Complex processes such as the
heating surface of boiler can also be reduced to low-order approximation.

The paper also discusses the method of obtaining a low-order approximate transfer
function from the experimental time-response curve, and proposes an improved procedure
of numerical integration as proposed by M. P. Simoyu.



