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photometer & FT-IR spectrometer & ©]83lo] ARt F8l8 A-Fole AA}7]
olgo®2 fxd FH&H AFH EFHES vladd Y HAZEE(complex
refractive index) 2 3ttt w3k BAlo]E (classical dispersion theory) 258
g o2 EAFFEEW vtk thFA4 wEE 15 w9 stainless steel wire
screeng A FOoE HA ofd it FRES -%—7@6'}?;5}. 83l two-flux ZE-&
Ab28led  F<A 4 (absorption coefficient) = FHAM AS=(backscattering coeffi-
cient) & T3t |
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Abstract

Radiative charaacteristics of glass windows and porous absorbing media which can
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be used for a solar air heater are determined through the measurements of spectral

transmittances. Those in the visible range are measured by the UV-IR spectrometer.

Refractive index of glass are obtained by the comparison of the measured transmittan-

ces and the correlations derived from the electromagnetic theory and are compared to

the theoretical ones calculated from the classical dispersion theory. Absorption and

back-scattering coefficients of 15-mesh stainless wire screens are calcuated by the

comparison of the measured transmittances and the correlations derived from the two

~-flux model.

NOMENCLATURE

b  backscattering fraction factor
Co ' speed of light in a vacuum

H : thickness of glass window

e

[

[ ' radiation intensity

K  complex part of complex refractive index
L  porous matrix thickness

N [ complex refractive inedx

n . real part of complex refractive index

R reflectance

X . spatial coordinate

GREEK LETTERS

a . absorption coefficient

. relaxation frequency

\<

er . relative permittivity(dielectric constant)
. wavelength
. absorption or scattering coefficient

. transmittance

& ~N o XN

. circular frequency
- Superscripts

. real component of complex quantity
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. complex component of complex quantity
+ ! forward dircetion

— . backward direction

SUBSCRIPTS
a  absorption
m .. porous matrix
O ' center value
p : plasma
$ . scattering
w [ window
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o ol& Si0 o WF EAAE FEAtolE
(dispersion theory) [2] 0 2 H-E F3l] H|n
Sttt oA WA BAF E4R(BA F
A 9 FH AEAT)E two-flux R [3]2
FH 53 o4 Fa&4]S HE3tod A
AFetith 7Aool mE 488 =

8t7] A3l 7HABA FHoA = UV-Visible
spectrophotometer (Shimadzu, UV-240) &,
A 492 MIDAC-1200 FT-IR(Fourier
Transformer-Infrared) Spectrometer(5]& A}

g3tan,

E AFoA HE71Y R AMRE fEled
teA WA= AEE stainless wire screen &
Fo&S MBI 9o s UV-Visible
spectrophotometer & A 2|4 49L& MIDAC-
120 FT—IR spcetrometer & A}&3le] A5}
A4 ol o2 BANCE shH el BAEA
Ag Avaisit

. wale| Fus

Zz2}7] o]2S uleto 2 Fig 1o vehdt
A Zo] FA H, E422HE n+ik¢l §
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Y R%M4-eM—2Rcos({+27)
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A7 0< ¥ <,
¥f=tan‘“1(

2k )
n‘+k®—1k
r= 47nH q=27kK
A7 A
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GLASS
H
N=n+ik

(a)

4 WIRE SCREEN MATRIX
l L g ho
k4

a 3

(b)

Fig. 1. (@) Window glass cover and (b) porous
matrix made of wire screens.
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k:i :rn((}ﬁ”—{ 1?3 ........................ (4)
n=(1+Rw)
+J(1+Rwl)2Ii1£w1§w1)2(1+k2) e(5)
o|iL,
3711 Ruy =1 — (G 1)E oveee oo (6)
°lth.

2. 20| E (dispersion theory)
A3 A E X d(linear oscillator rhodel)
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[1-2]& o] &3td RxH (dielectric) =22
BAaFA go e BAALS o3 2o

’ 12 72 11/2
:|:€” +‘/E£ T & ] ............... (7)
_ ’ 72 72 1/2
kn-—-[ €y ‘|‘\/:297 1 & ] ......... (8)

o), 7 e=¢, +ie," 2 FH A B2

o] B4 H#7Z & (complex dielectric constant)
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r” Wp, Y20
P SS—) Y ¢ O (10)
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A 21215 (lattice vibration) ol F4A ZETE

v+ relaxation A E+E QU
e 89 Xﬂz‘é T4 (a morphous)SIOz
B

Z 71A3}e], old thdt E2 n,=146, 7
=30cm', Ap,=9.4 um, Ap,==111pmo}1
—27[C0 ................................. (11)

="
o] BA7} Yt
3. CFEAM ojzle| g

T34 &<l wire-screen matrix 2] /43|
of 3t AL 95t two-flux 2P [3] o] &

S ERE AL WA
+
(illx (zo_a_|_2bo.s)l+ +2b O-SI- ...... (12)
%_1;___ — (20a+2b6)I™ +2bgI* -++---(13

ojn, FAZALZ
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o] matrix 2EFE9] WA FAISHIT,
ojluje] Fg & WHARE [4]2

. _1"(L) 2B exp(BL)
TTIN0)  Arexp(28d) +A;

1-(0) __ 2bos[exp(28d) —1] (8

Re=1(0) = A,exp(28d) +A;

o)1,
3714 B=(40%+804bos) 2

A1=B+20'a+2b0.sl |
A2=B_2O-a"'_2bo's treriesaisessaarannes (17)
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4 0.19~0.9 pm e ZL{H, 7HA%
A2 2R g9ge] Fog2 UV-visible
spectrophotometer 2, 2, 2~22 ;zm He] A
A ool B8 FT-IR spectrometer &
=3k, 21 0.9~22/m9] JHL 2
AR FAEN FAHE 71 glojx »APs)
k. |

Fig.2 oA F747F 2 1.98mm, 2,83
mm, 4.87mm<¢l FF@ZF {FHF)
Hanlite-Clear Glaés)_Q] AN B G I e ) s Ke)
A gHe] gl e FES BAEY, 4
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boundelectron & oL X] Atefe] X o] (energy
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Fig. 2. Spectral transmittances of the incident
radiation for various thicknesses of sin-
gle glass window pane.
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Fig. 3. Optical constants of glass at room tem-

perature obtained from experiments and
the classical dispersion theory.
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Fig. 4. Spectral normai transmittances of 4.87
mm thick glass window at room tempera-

ture,
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Fig. 5. Spectral transmittances of the incident

radiation for various numbers of wire
screen sheets (15 mesh non-coated).
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Fig. 6. Absorption and backscattering coeffi-
cients of the incident radiation for wire
screen sheets(15 mesh non-coated).
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Fig. 7. Spectral transmittances of the incident
radiation for various numbers of wire
screen sheets(15 mesh selective paint
coated).
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Fig. 9. Spectral transmittances of the incident
“radiation for various numbers of wire
screen sheets(15 mesh non-glossy black

paint coated).
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Fig. 8. Absorption and backscattering coeffi-
cients of the incident radiation for wire
screen sheets(15 mesh selective paint
coated).
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Fig. 10. Absorption and backscattering coeffi-
cients of the incident radiation for wire
screen sheets(1S5 mesh noh-—glossy
black paint coated).
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areas.

In this work a new corrlation has been made to predict the solar radiation for any
areas over Korea by cululating the regression models taking into account latitude,
percentage of possible sunshine, and cloud cover.

From the results, the single linear equation proposed by using percentage of possible
sunshine method shows reliable results for estimating the global rdiation with average

annual deviation of —4 to +2% from measured values.

Measurements of Transmittances and Calculations of
Fundamental Radiative Properties

Yong-Ha Hwang*, Seung-ho Park**, Young-Soo Lee***
*Department of Thermal Enginnering, National Chung-Ju University
** Department of Mechanical Engineering, Hong-Ik University

***Korea Institute of Energy Research

Radiative charaacteristics of glass windows and porous absorbing media which can
be used for a solar air heater are determined through the measurements of spectral
transmittances. Those in the visible range are measured by the UV-IR spectrometer.
Refractive index of glass are obtained by the comparison of the measured transmittan-
ces and the correlations derived from the electromagnetic theory and are compared to
the theoretical ones calculated from the classical dispersion theory. Absorption and
back-scattering coefficients of 15-mesh stainless wire screens are calcuated by the
comparison of the measured transmittances and the correlations derived from the two

—flux model.

An Exprimental Study on the Heat Transfer Performance
in a Fluidized Bed Double Pipe Heat Exchanger

Yoo, Ji-Oh* Seo, Jeong-Yun**
% Dept. of Build, Equip., Shin Heung Junior College
% % Dept. of Mech. Eng., Inha Univ.

104 | B &Foll ] X] (Solar .Energy] Vol. 14, No. 2, 1994



