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Studies on the Heating Characteristics of Far Infrared Rays (Part. 1)

Heat Flux due to the Color of Heated Surface

Chung Su HAN and Kazuhiko ITon
(Laboratory of Agricultural Process Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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1. Autotransformar 2. Transformar
3. Volt Meter 4. Watt Meter
5. Heater 6. Environmental Room
7. Shielding 3. Heated Surface
9. Heat Flux Meter  10. Humidity Meter
11. Micro Volt Meter 12. Recorder
13. A/D Convertor 14. Personal Computer
15. X-Y Plotter 16. Printer

Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Flowchart of the measurement of heat
flux.
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Table 1. L, a, b values of heated

surface
Color Lightness Hue (a) Hue (b)
Black 16.73 1.37 0.21
Mat black 17.09 0.16 —0.77
Green 34.03 —22.45 13.02
Orange 42.33 31.30 21.45
White 92.25 —1.70 —3.15
BREIUEBE
1. BEEIRREE
Fig. 3 w#i, BNI~NOHHREIE, FHHEDOOIS X

OMEIR R OB IE 2 AL X & T » oS ks
% W s DRER A L R TR LT

AL D, IEGRIAH 5 4 & CRRIERA Ee sgn
L, 10 1IN B DA LIEER o & TR BTN ¥ -
L EMB B,

HHEIE & ZBM OO AT —Tdh 2884, FhFEho
BRI Jo0 T HIXHIE FE 0D 25 2RI B R D B i FiF T
BT HTOFER, FEBRER 1% 1\ TS TeiEhses
BN T,

REFF AT DRI ESIC X MR35 &
SHhTWBH, ZhEEG KK OKRIERIC L 55N
DICHTH D, REBRDN G &35 B & FTEUR & D
DL JE (100, 150 mm) 1204~ T i A % 18 i (389,
879%) D X HKIEKRIT K EICTEN LD o 1otz
IR DENehs o b E2 B b,

1600 T T T
| O:RHB87% ——: Far infrared
AT RM 3% — : Infrared
o~ 1200 (— Green 85V
g ———
£ ! n— O —-—0 Q
Z Kl
E; 800 / Transparency 85V |
ER T - S-SR
jan 100 /_@__..._@ —--—-@—.._0
Transparency 63V —]
A ) 0 4]
/- Transparency 63V
0 | | 1
0 5 10 15 20

Time (min)

Fig. 3. Change in heat flux due to the types of
heater and relative humidity.
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Summary

TFar infrared radiation has been a widely used
field lately. However, its characteristics and me-
thod of evaluation or theoretical basis have not
been sufficiently investigated, yet.

The purpose of this paper is to find out the
heating characteristics of far infrared radiation.
We measured the variation of heat flux by the
following : 3 kinds of heat source, supplied voltage
of heat source, the distance from heat source to
heated surface, color of the heated surface and

the variation of relative humidity.

The results may be summarized as follows:

1) For this experimental conditions, it was
observed that relative humidity had no effect on
heat flux.

2) The far infrared radiation heating did not
show any large difference in heat flux due to the
color of heated surface. However, the heat flux
of white heated surface decreased a little more
than any other colored heated surfaces.

3) In the case of near infrared radiation heating,
there was a great difference in the heat flux due
to the color of heated surface. The heat flux due
to the 6 kinds of colored heated surface decreased
in the following order: black, mat black, green,
orange, transparency and white.

4) The difference of heat flux due to the light-
ness of heated surface became clearer at wavele-
ngth in the near infrared radiation region than the

far infrared radiation region.



