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Fig. 1 Temperature distribution of the working medium set in the space of the furnace

D C— m/s;
v —
i R— R=8.314 J/(mol * k) ; T—
K, M— kg/mol;
i measured Fi exact + o-lsz exavl(i = 1 2’ o 24) Z = v ('}’ * R) /M
E/ measured E/ exact + (Tij exacl(j = 1 2’ o 40) 19.080
(3)
Lo — d
s — o t c
8 24 (4) .
N=nxn
=005 =01 v
sz,f, =g j=12 M (5)
~ i=1
o i ] v Wy T
J L
2 L J D8
- l o
2.1
WF = G (6)
G—M y F—N ;W
—MxN o
1.4% * ;
3 °
C = Y*R-T — Z\/T (4)



.18 o 2016
j S = 0 diag(o, 0, 05 04 ... 0T,) o
v; A SVD A
-1
Y & Y A = V[E O]UT (13)
gf i 0 O
m < n 3 = diag(1/0, /0,
o /o5 ... 1/0,) ;
& ¢+ () m > n > = diag(1/0, 1/0,
) w; /o, ... 1/a,)
8 = -y fxy)
5
1
5 = ¢+ .
L (8)
il fx ) = 3 leax ) (14)
«, = e 0/ () 2+ (5=ym) (15)
2 (77)
¢, = — (9) C N, — D,
AR : .
! xm ym_
m o
WF' =G
2 (10) (5)
WF = G N
F' F? Zwijzé‘kak(xj yj) =g j=12 M
=1 k=1
1
G = WAE (17)
’ : W—MxN i A— N x
w G
N, y E—N, o
14 G
v W WA SVD
(14) (17) E - flxy)
SVD N
SVD o
(% ¥a)
2.2 SVD
4
SVD : 1.2,+.10m 10
A e R™ 10 101
U= w u, uy ... u, € R"™
V= v v,v; ... vp, €R"™ o
: 2.3
A = USV' (12) 0c=0.05 o=0.1
m<n 2~ 5 o
S = diag(o, 0y 05 04 ... o0,) 0 ; 2~ 5
m >n 0.05 0.1



0190

4.1

2 o =0.05
Fig. 2 Temperature field rebuilt when o = 0. 05

3 o=005
Fig. 3 Error distribution when o = 0. 05

4 o0 =01
Fig. 4 Temperature field rebuilt when o = 0.1
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Fig. 5 Error distribution when o = 0. 1
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Fig. 6 Temperature field rebuilt when o = 0. 05
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Fig.7 Chart showing the error distribution when o = 0. 05
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Fig. 8 Temperature field rebuilt when o = 0.1
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9 o=01
Fig 9 Chart showing the error distribution when ¢ = 0. 1
1 0=005 =01
Tab. 1 Contrast of the errors obtained when 4
o =0.05ando =0.1

o =0.05 2.23%  0.43% 0.43%
o =0.1 3.48%  0.48% 0.48%
o =0.05 0.63% 1.70%  0.63%
=01 1.07% 1.91% 1.07% T T I T
o =0.05 1.41% 1.41% 0.58% ° a?l
o=0.1 2.23% 1.58% 0.91% a;‘l ' O[i
o =0.05 4.79% 2.22% 2.22% o) o
o =01 5.01% 2.15% 2.15% TH = a%IT%{ + aI‘-lT?-l
o =0.05 1.73%  4.13% 1.73% T, = aiT}gA + a?,T?A (25)
o =01 2.69% 4.29% 2.69% . 1 000 K
o =0.05 2.99%  3.70% 1.90% 1 000 K
o =01 3.55% 3.81% 2.56% 1 000 K 2
o =0.05 6.34% 3.31% 3.31% .
o =0.1 7.07% 3.33% 3.33%
o =0.05 1.33% 7.65% 1.33% 2

Tab. 2 Table showing the weight distribution
o =01 1.81% 7.97% 1.81%
o =0.05 5.63% 4.82% 3.00%
o =01 6.31% 4.96% 3.08% ! 0

0 1
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search status and interaction in seven aspects of cross section temperature gradient two—-phase flow patterns heat
convection operation mode flow instability thermal storage and control which resulted from above three factors and
thermodynamic system own characteristics but also forecasts the development tendency of DSG system. In addition

the paper points out the improvement of DSG control system and its heat storage system will promote remarkably the
development of DSG system. Key words: direct steam generation ( DSG) non-uniform heat flux gas-iquid two—

phase flow instability
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Field Reconstruction Technology Based on the Optical and Acoustical Combined Theory HUANG
Fan LIU Shi SONG Wei ( Energy & Power Engineering School of North China Electric Power University Beijing
China Post Code: 102206) LIU Bo-yang ( Huaneng Yuhuan Power Plant Yuhuan Zhejiang Province China Post

Code: 317600) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). —16 -23

With the purpose of getting more accurate two-dimensional temperature field of furnace flame in order to realize the
real-time monitoring of the furnace flame temperature the optical method and acoustical method are used respective—
ly to model the temperature field reconstruction and deduct the simple matrix inversion formula meanwhile the sin—
gular value decomposition ( SVD) algorithm is also adopted for the reconstruction of the two-dimensional tempera—
ture field in furnace. The numerical study shows that when the measuring errors are 0.05 and 0.1 the optical and
acoustical measuring methods can obtain good reconstruction results separately in high-temperature region and in
lower-temperature region. Hereby based on the Analytic Hierarchy Process ( AHP) the paper puts forward the op—
tical and acoustical combined temperature field reconstruction technology for the two-dimensional reconstruction of
furnace unimodal symmetric unimodal bias and bimodal symmetric temperature fields. The results show that the in—
version accuracy can be increased by about 0. 01 in comparison of optical method or acoustical method which
proves the feasibility and accuracy of this combined method have the great significance on furnace temperature field
inversion. Key words: two-dimensional temperature field of furnace flame exponential SVD algorithm analytic hi-—

erarchy process ( AHP) optical and acoustical combined technology

= Sensitivity Analysis on Heat Power Hybrid Driven Heat Pump Cy-
cle ZHANG Na HAN Wei QI Hai—ging ( Institute of Engineering Thermophysics Chinese Academy of Sci—

ences Beijing China Post Code: 100190) WANG Kang ( State Nuclear Electric Power Planning Design & Re-



