57

KR B 43 75 i B 4 5

2
=

4 =
ﬁ—ﬁ@%ﬁ%ﬂk#i%ﬁiﬁﬁmaIﬂ%ﬁ%%%@ﬁ%ﬂ
BIZBImE 1 fE 2 i

AN

B2
WE%:%EﬁﬁcmDﬁﬁm%mﬁﬁ%%ﬁﬂ&ﬁﬂﬁﬂ

BB 7
(mDﬁmmmﬁm&%ﬁ%mE3ﬁ@4ﬁﬁC&#mm%h

1 -
LI T 177
1 2 v+ m

%F__.,_;——'-"”m
&4

y
A3
BOBIRBmY.
SHANGHAI STUDY GROUP WITH INDUSTRY -2001.11-




58 pazz (A)

1) AR EREETER
9) % B3R FAIE 2 BRI %

5 wBuKH

1. gymstEn R (1)
EEEA—RzHE
a) Y% (BTF) BBRE T(2)
b) BAAR Q, WMy g RS Qzy)  HF
lyl=1

g‘r% Ikar’j ﬁq: r ygﬁﬁl .7 %ﬁrﬁjo
fe KRR, 9y R L A 7 I ST AR

eoTh, 0 < e < (T*%)
ER—RT EBSEETE:

S+o / Qdy = AnfoT*

|g|=1

ﬁp‘: : aRN ﬁ r K
RIS S

cy-VQ = BoT* — aQ

BE—WRREERATE.
e 2 Suk s Lo AW EE —RYENRE (B

Q= eocT?
Sipste (E6) §oiE BtaRE W Al CCD RARHLINE -

Q(;‘i—’o) = I)‘,T’,Se
SHANGHAI STUDY GROUP WITH INDUSTRY -2001.11-




Eez= (A) 59
/4 .. s
N
5 6
BIWEWRAE L, r, s, WEEHN T(2) ,
A BB «
0) S(z) BRHH;

DawnfnK(z) RARMN, BROTRTIM, &oH%8S,
2) AT A S SR S B
3) W BRI A B e,

6

EATWME ()N x N B4y, HERFRENRX B8 T(z) F
K(z) ,

a) BB TH $ T4, I BT i & T SR S 8
BHITHS (K 8)

Q:EO‘T(‘?
"\.\
|/
“\\ /
N~ L
5 ¢
B/ A s

SHANGHAI STUDY GROUP WITH INDUSTRY -2001.11-



60 BEZZ (A)

b) BSLEENLKSTESHE (B 9) BETED HiRaE
T(z), (z), K (¢) ¥ N* 4. HEH: XTRTHTEE N 4
X T BB R 4m 1.

X
AN a4

L~

=]

AN
AR
\
\

por

Es

T R

1) RAH 5(z)
S48 T(z) W K(z) &KX N> T Ry RAR P 2
3 4m 4,
2) RHE S(z) » W K(z) EHATH . MR, SREEN T(2) 3%
N2 A, FRER 4m .
# N2 <4m REESNRTBSRARY TS,
£ N? > 4m RREHREA.

8 RFHBARBHELC

EERHEY T EERERXE T B RLBFRTBIH
SRMEANE—E, BFHRERE, B BREITEIB/N R
W, BENRRMNRE RENRTEXE.

SRR RTERE, TS ERNER, (RET-EVSEDN
Pk

SHANGHAI STUDY GROUP WITH INDUSTRY -2001.11-




REZ = (A) 61

ERMNARE B
Az =}
MLCHTRGHEL KR, BEWE
z=(ATA)"14Tp
ERFERSH, ®E
z=(ATA+2AB)"'4Tp

BHER N R B, WOrESr, HERNY 0%, W
FRETEBE,

RAENERE, %

known = ay K{I, + apKolg+ -+ + Q12K 200
known = an K1 + Qoo loly + - 4 Aom2 K21,

known = aNlKJI + aNgllez + o+ aNmszafmz

HA known FRE Mk,
BATTUHUT SRR K. #01 1,

o

SHANGHAI STUDY GROUP WITH INDUSTRY -2001.11-



62 BEZE (A)

Hm

REERTAR MR ETRA.
(A=A 45 H C.Please 1 A.Fitt $85)

SHANGHAI STUDY GROUP WITH INDUSTRY -2001.11-



#42= (B) 63

Reconstruction of the temperatures inside
the furnace from the projection
temperature

Abstract
We propose a method for solving the problem which was
proposed by the researchers from Zhe Jiang University

9 Introduction

The ”"project temperature” is an average value along the project beam
which is not only related to temperature distribution but also related
to radiance distribution of the flame. It is known that the ?project

temperature” can reflect the combustion situation inside the furnace.

10 Formulation of the problem

We use ordinary array CCD, whose response range is the same as the
wavelength range of visible light, as the detectors. Suppose that we
can ignore the influence of gas element at infrared region and the scat-
ter effect of pulverized coal for size of coal granule is quite small. In
this case, for one ray- (line), the radiantion transfer equation (YuKun
Qing 1981) can be written as:

(U,\d,“;(s) = —Kx(s)Ir,(s) + K, (8)1x,6r(5) (1)
where K, (s) is the radiation absorption coefficient at position s,
I, ,(s) is the radiation intensity at position s and I ,6r(8) is the radia-
* tion intensity of blackbody which is corresponding to the temperature
at position s and can be calculated by Planck radiation theory.
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The boundary conditions are:

e At s=0, _
I (0) = I )

where I, ,, is the initial radiation intensity.

o At 5= Se,
I)«,r(se) =1Ire (3)

where s. is the length between the starting point and the end

point.

Problem: Suppose that, for several line lj, j = 1,2,--" N, Ly
and I, . are given, find the radiation absorption coefficients Kx(s)

and the radiation intensity I ar(8)

11 Previous Methods

The method, which is used by the engineers, is as follows:

1. Diving the domain into G = M % N small rectangles and
assuming that, at each rectangle, I and I are constants K; and T;.

9. Solving the differential equation (1) with the initial condition
(2)-

3. By the condition (3), getting a nonlinear equations and solv-

ing these equations by optimization method.

12 The method we suggest

We can solve this problem by two steps:
Step 1: We denote

p(s) = —Kxa(s)Inr(s) + Ka(5)Ixpr(s)- (4)
SHANGHAI STUDY GROUP WITH INDUSTRY ~2001.11-
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Integrating the equation (1) and applying the boundary condi-
tions (2), (3), we have

/pds:lr,e,lj_lr,w,lj:Mjaj:]-’Qa"'aN (5)
l;

where we add l; in the subscript to declare the it’s relation with the
line /.

Then we can solve the following computerized tomography prob-
lem first:

Reconstruct p(s) from M;.

There are references on this topic. We just refer to [1].

Step 2: By the equation (1) and initial condition (2), we have

I (s) = I+ /0s p(s)ds (6)

and

cle) — p(s)
A/\(S) B I)\,br - Ir,w - fos p(s)ds' (7)

The advantages of our way are that

1. We divide the problem into two problems. One is a comput-
erized tomography problem which is ill-posed and another is a
very simple problem for which we only need to do some elemen-

tary calculus.

2. The ill-posedness of the original problem comes from the first
problem ~CT problem. Since there are so many works on this
topic. We can know that the il-posedness of the original proh-
lem is the same as CT problem which is not so strong. This

means that it is possible to get the stable numerical solution.
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3. Since the second problem is a simple, I think, from the analysis

of the first problem, we can suggest the engineers whether we

need to add more CDD cameras or not.

13 Conclusion

We hope that the way we suggested can work well and we are waiting

for the numerical simulation results.
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