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Fig. 1 Schematic diagram of the heat losses in a

dish type solar energy light and heat conversion unit

2.1
2.1.1 B#HBRFRE

Qupl N N

8~9 .
Qupl :

Qopl = [Adish( 1 - EP.»erGQD) (1)
-1
=1 -exp(—
¢ p( 3 Cai)
) , 1+2 coszgorim
O-f = .
3(PrimCOS(PrimS1n¢1'im
82 = 40—§lp + Ufpe(: + 0-3/ + U:un
I— W/m*; A, —
mz; E_ ;pref_ 1
6— S , C—
C :Allish /Aﬂp; Aﬂp* mz; o
mrad; llbrimi O; 8 T
mrad; oy, — mrad; o ..
mrad; o, — mrad; o, —
mrad;

2.1.2 RHAERIHFFHMA

er:f
Qu = (1- aabs) 1A 4.Ep.Go

o

abs
C O T ’ w

rec

2.1.3 R&HZBBIRHRMK

Qaa
Qui = A, e (T - T

ap© emi rec aml))

Ey

& . =

emi A
_ _ap
(e, +(1=e) (59)
Lo o=5.67x10-8 w/(m” *
k4) ;gemi_ ’ Ew
; Trev_ I<’ Tumb

2.1.4 Bk B xR AR K

5~6 .
Qconv "
Qcﬂnv = htmalA ap ( Trec - Tamh )

hlolzﬂ = hnal + hwind
]'L jvunatA
nat D

cav

h\\ind = f( 0) DIA401

T 0.18 D

Nu,, =0.088 Gr'” (%)  cos(6) " (

amb

~

BgDia\( Trev - Tumb)

Gr = 2

D‘dp
S = 1.12 - 0.982( ™)

A6) =0.1634 +0.7498sin( 6)
~ 0. 5026sin(26) + 0.3278sin( 36)




1 © 99
Y W/(m’ ay 0.9,
* OC) ; hnat_ Ey 0. 9
W/(m® *C); hyg K 0.05W/m-*K
W/(m®*C); A— 1.
A =0.046 +0. 0098 x ( T... —300) / '
200 W/m * K; v— m/s, Gr— 1
D.. yB— Tab. 1 Partialperformance parameters of a dish
rg— type solar energy light and heat conversion unit
m/s’; V— V=(48.33 +37.74
x(T. —300)) x10™° kg/m *s; 6— I7we+m™ 810
( o) D — m T..'K 105 3
[l ap [l
2.1.5 RMBFHRE TR 23
v/ mes! 3

Qcond

_ Tre(: - Tamb Trec ~ Lamb
Qcond - +

R, +D D
ENLp—
T ap 7K (R

+ D)’
(5)

cav

m; K—
W/m * K; Dy—
m; RBI)\RL'HV— m;

2.1.6 R#ETERME

Qloss = Qupl + Qref + de + chm‘ + Qcoml (6)
2.2
O
Qr = 1Ay, (7)
Qengine:
anginc = IAdish - Q]nss (8)
El
, IA 40 = Qo
El — Qengme — dish Qloss (9)
QT [Adish
3
b 0.94. G
0.99. E 0.9

2
Tab. 2 Partial design structural parameters of a dish

type solar energy light and heat conversion unit

D g/ m 17
Wi 1(°) 45
&/ mrad 8
D,/ m 0.5
D,/ m 0.65
Dy/ m 0.007
H/ m 0.6
0/(°) 40
3.1
MATLAB
810 w/m’
3 m/s
3 3

Tab. 3 Comparison of various heat losses in the

dish type solar energy light and heat conversion unit

kW 1%
32.74 58.27
9.32 16.58
12.76 22.71
0.89 1.58
0.48 0.86
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Tab. 5 Orthogonal test version and data analysis

Qroes/
A B C D KW
1 1 1 1 1 49.46
2 1 2 2 2 54.03
3 1 3 3 3 59.29
4 2 1 2 3 44.61
5 2 2 3 1 55.25
6 2 3 1 2 98.02
7 3 1 3 2 53.63
8 3 2 1 3 74.31
9 3 3 2 1 75.1
K1 162.78 147.7 221.79 179.81
K2 197.88 183.6 173.74 205. 68
K3 203.04 232.41 168.17 178.21
k1 54.26 49.23 73.93 59.94
k2 65.96 61.2 57.91 68.56
k3 67.68 77.47 56.06 59.4
R 13.42 28.24 17.87 9.16
B>C>A>D
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Tab. 4 Orthogonal test factor level L9(3")
A B C D
Tre(-/ K &/ mrad Dap/ m Dm(,/ m
1 953 6 0.3 0.6
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Fig. 2 Analysis of the influence of the light
collection aperture diameter of the heat collector on

the truncation efficiency at various optical errors
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Fig. 3 Influence of thelight collection aperture
diameter of the heat collector on the optical loss

of the light accumulator at various optical errors
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Fig.4 Analysis of the influence of the light collection

aperture diameter of the heat collector on the thermal
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ethyl Ether Instead of Natural Gas MIAO Shan-shan LU Xiaofeng WANG Quan-hai KANG Yin-hu
HONG Yong DONG Ya-chao ( Education Ministry Key Laboratory on Low Grade Energy Utilization Technologies

and Systems Chongqing University Chongqging China Post Code: 400030) // Journal of Engineering for Thermal
Energy & Power. —2014 29(1). -92 ~96

On a clean gas combustion test platform an experimental study of the combustion characteristics of dimethyl ether
burned in a natural gas burner was conducted. Through measuring the temperature field and emission parameters of
flue gases in the furnace the authors found that the temperature at the center of the furnace varies with the excess
air ratio and hits its maximum value when a =1.3. Furthermore the safety and feasibility of dimethyl ether burned
in a common gas burner were also studied and the cost-effectiveness of burning dimethyl ether diesel oil and natural
gas in a gas-fired industrial boiler were contrasted and analyzed. It has been found that compared with diesel oil and
liquefied natural gas etc. traditional fuels dimethyl ether is characterized by its excellent combustion performance
and emissions characteristics besides its relatively good economic indexes. Compared with natural gas and diesel

dimethyl ether has a better combustion performance more complete combustion higher thermal efficiency and ener—
gy utilization rate. The heating value of dimethyl ether is 70% that of diesel while the price of former is 1/2 that of
the latter. Compared with natural gas dimethyl ether has an identical leading edge. Key words: dimethyl ether

natural gas burner temperature field excess air ratio combustion performance

= Numerical Analysis of the Heat Loss of a Disk Type Solar En-
ergy Light-heat Conversion Unit CHANG Teng-fei PENG You-duo LIU Fan-mao ( College of Electro—
mechanical Engineering Hunan University of Science and Technology Xiangtan China Post Code: 411201)
WANG Min-hui ( Solar Energy Cause Department Xiangdian Group Xiangtan China Post Code: 411101) // Jour-
nal of Engineering for Thermal Energy & Power. —-2014 29(1). -97 ~102

With a disk type solar energy light-heat conversion unit serving as an example on the basis of the dimensional er-
ror geometric structure and parameters of the heat collector relating to operating conditions established was a math—
ematical model for the heat losses and thermal efficiency of the above-mentioned unit and conducted was a qualita—
tive analysis and quantitative calculation of the unit. It has been found that among various heat losses the optical
loss Qopt of the light collector the re—radiation heat loss Qrad and the reflective heat loss Qref of the heat absorber
occupies a relatively big percentage of the total heat loss especially the optical loss Qopt amounting to 58.27% .
The optical error & of the heat collector and the diameter of the opening for collecting light rays are regarded as the
key factors influencing the heat loss and thermal efficiency of the unit. To lower the optical error § and reduce the
opening of the heat collector for collecting light rays can effectively lower the heat loss of the unit and enhance its
thermal efficiency. Key words: solar energy light-heat conversion unit heat loss qualitative analysis

numerical calculation



