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Temperature Change of the Water Heated
by Infrared Radiation (Second report)

Toshihiko OCHI*, Sho KUSUMOTO*
Takeshi UCHIDA** and Seigo KAJI*

We have investigated the distribution of temperature in the water heated by infrared radiation from

two types of ceramic heater (type A, B) having individually different spectral radiation characteristics

as shown in Fig. 1.

The results are as follows.

@ The energy loss by evaporation during our experiment was less than 1% and it was negligible compared

with the energy contributed to the temperature rise of the water for both type A, B.

@ The ratio of the energy contributed to the temperature rise of the water to the emitted radiation

energy for type B was about 84% of that of type A and type A had good efficiency for heating of the

water than type B.

® The results of the calculation by finite difference method (explicit scheme) for one-dimensional heat-

conduction equation in consideration of Lambert absorption coefficient of water showed some different

tendency to the experimental results.

The reason is not yet clear and the more studies are needed.
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Fig. 1 Spectral emissivity of the heater A, B in the
2 to 25 um wavelength region. (shematic)
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Fig. 2 Spectral emissive power of the heater A, B
and blackbody in the 2 to 25 um wavelength

region. T=260TC.
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Fig. 4 Ratio of the energy absorbed in the water to
the total energy emitted from the heater
during each 20s of the experiment.
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Fig. 5 Lambert absorption coefficient of water in
the 2 to 25 um wavelength region.

o

(@}

5 8= MEPURE A EIET B & RIMRO T AL ¥ —
BAKE A 5100 umlAOESOMTZNIEE A Y
PR ERBZ 25, FAE lmlle v +5
ZES BT 3BETII OV TKE THORRR & —
FLLABEEOHIC L MMERFBRREHVTET
ZLARATHIBTREL:. 0L s REEFRHRE
LT, 32T KDBIRT 2 V¥ —Qui 52 /2.

AR THHIRE AR RERTRE—E L LARE
ORI EZBTEHERX AV TKOBRER(LER
L. BtEOKER#FigdllSBTRLA.

BTk & AR, “HRAMRIE D 2RRENEE CiIREL
THEB L DIBAT 2 2 L A TR 3" & —fjIzEbh 3
£ VERMEILHSEER G L ZA TIRIMBMRNR 2
—EE LEMEEDHIILSBAIHNFVERELR
R LTI 3 A FHEE & RERME & oA IE 2 M T
ZELIEVDENHLNE. ZhhLFRIMETKE
MELT BB/ ERIMED T AN F —I3KEEL TZ D
EEAEPRILE h B HEEBRAR % —E & LABE
BORFANTHELCLZVEDEEZ SN,

% 2 THAHEBTHELL 2358122V TARD T v N

R £ EE D R SRR R A — KR
S TR T

HpEHEAL,
2
-%cjggﬁaﬁ% (5)
Th3.
ZZT,
6: koBEESE (T)
t o BRR (s)
k1 RKOBZEE  (W/m-T)
p oKD EEER (J/g-C)
¢ kDEE (g/m)

Q: BT ANF— (W/m')
ThHb. &512QIF,

Q) =3-S;a/\8klble’(p(—alx)dx (6)

=L, ,
a: KD T v r3i— PIRIRE

& HEHED I R

Ly Bk SIS

A kR

a: 0Zas1DEH
Th5. , :
EFHERACHAKEHEIZA v ¥ 218 %0x= 1 um
EL, BMATy TURORESRGE LI DALt=1.0
X10-8s& LT, KiE200umE THEHEL 7-.
AEHEIER, BHATy 7IRBOREL0 L
FL, TAVE—NF U RAEELTERT RO
Jiik B,

(0471 7 (1-2r 2r )
g ,it1 r 1-2r r 0
[/} ng“‘—1 0 r 1-2r r
L6 200" 1 L 2r  1-2r)
(0o (Qo- At/pc | -
6y Qi - At/pe
+ . (7)
0 199} Ques *+ At/pc
L6 200’ Q200+ At/pe)

(771, r=«xAt/pc(Ax)?)
HENER 4 Fig. 61 EHTRL 2=, Fig. 61213 &
AR ERE—EE L TE2 BEOMEENHIZLS



HEFE - A R-AE KR O2E 96

0.3 T T

Temperature change, 6(°C)

0 50 100 150 200
Water depth,X(um)

Fig. 6 Calculation of the temperature change distri-
bution in the direction of the water depth.

——  Lambert absorption coefficient considered.

------ ! constant surface heat flux considered.
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