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Effects of Spectral Distribution on Radiative Heating of Food
Kuniko Sucryama, Yasuko Mivazaki* and Shoko SHIBUKAwA

Faculty of Education, Yokohama National University, Yokohama 240

The effects of the spectral distribution in the infrared ray range on radiative heating of food
were studied. Baking tests were carried out in closed (oven) and open systems with two types
of heaters; a far-infrared ray heater (N1) and a seathed heater (EM) which radiates relatively short
wave rays. For the samples, bread and food model which was made of wet filter papers were
used. After baking, the moisture loss, the surface temperature, the center temperature were
measured.

The result in closed system, of which the surface temperature of heater was controlled at 400°C,
showed the heat receiving rate of bread from N1 was faster than that from EM. Measured mois-
ture distribution of food model indicated that the moisture loss rate at the inside was faster than
that at the surface in the case of EM. The EM heating in open system resulted in lower surface
temperature and thicker crust of bread than N1 heating.

These results suggest that the short wave rays penetrated deeper through the food surface than

the long wave rays.
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Fig. 1. Spectral emissivity of heater
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Fig. 2. Diagram of experimental apparatus
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Fig. 3. Diagram of device to measure heat flux
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Fig. 4. Baking quality of bread

**#* Significant at 0.19, level.
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Fig. 5. Moisture loss of a filter paper
*%%% Significant at 5% and 0.1% levels, respectively.
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Fig. 6. Difference in moisture loss of each filter paper

a Difference in moisture loss= {[(the moisture loss in the
upper paper) — (the moisture loss in the center paper)]}/
(the total moisture loss)} x 100

EM Ch# LB 1B X Y ARDO SKBOHVER
CHERENE L, Nl TREBRZRRD LRk o1
L L, n@esfieed & bicmmaiEe e 1 B
EREBOFHEL koTWwWiz., 1H4H#2.7g DKL
EEATHAHOTT S BRI ISWT 1 KBIREE
BLILERBER-TWB EEZ BN, 2ERBRICOW
TR IR L OMBERIC SV TdH, N1 O F AR
EM R HEXTHERBRES S, BAVERR LRI, N1 O
FOZBMEENE N EERLT5.

—ENHECET 5 28RBI e -2 - IDENDS
DT, 1MBLIKBLEOEREBOEYRD, 2KRE
CHTAEIATEM L, £&RE L OBRFICEE LIRS
B Fig. 6 TR T. HEDL-DIHESEROHEO/NX
VEHRHEARDOBL A —~7 v (LT CON LR3) ¢H
BEELLERYRLE. 2RRENRAULTH-TD
N1, CON 1z EM itk T, 1B ZREEN 3&H
X 03B, HnsEic kT EM il EZ 3 i
B ORI - T,

W DKL DL IRREI, REOERREE & N1 L
ERB~OKSOUBEEC L Y REIRS. RECEE
RIKD XS CAFTFHRI Y BE LS V&G T CIXEE
TOFERE LI, KFIREHSERE~BEHTA. Lic
o T ETERPOKZFOEIENTHD, B
AL & REOKBAGESLR, RE &R E DK
SBDEIKELLD. N1 TLHERE 13g THWT,
KOBRRBOENEERE Ig ORLELLIVDI,
MEBCHWTUL 1B ORI RIFELE AR LICRRE

14 (926)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

RBEOBAMB BT 2B RELHGOLE

Table 1. Heat flux of each heater
Surface temperature Heat flux from
of heater upper side
(°C) (W/m?)
N1 500 3,436
EM 536 2,991
HG 650 8,992
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Fig. 7. Thickness of crust
* Significant at 5%, level.
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Fig. 8. Histogram of temperature of bread surface
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