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Abstract: To improve the processing performance of infrared dry peeling of tomatoes, a three-dimensional heat transfer model for infrared
radiant heating was established. This model was used to predict the temperatures for different positions on the surface of and inside the tomato
during infrared peeling, and the fitting effect was verified by comparing predicted values of temperature with the measured values. Furthermore,
the energy consumption of two different infrared equipment was calculated, compared, and analyzed to select the ideal infrared equipment. The
gas-roller conveying catalytic infrared equipment could rapidly heat the tomato skin (the highest surface temperature was 60.32 C) with a more
uniform surface temperature distribution (the maximum temperature difference was approximately 6.44 °‘C) when compared with the static
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catalytic infrared equipment. The increase in internal temperature was minimal (the highest internal temperature was 49.10 “C), and the internal

Modern Food Science and Technology 2022, \ol.38, No.3

temperature distribution was relatively uniform (the maximum temperature difference was approximately 18.25 ‘C). The predicted values of the
model fitted well with the measured values (R220.93), and the estimated standard error Ergz value was low (0.13~10.80 C). These findings
indicated that the three-dimensional heat transfer model showed a good fitting effect, reflecting the temperature distribution on the surface of
andinside the tomato under different infrared equipment. Moreover, the gas-roller conveying catalytic infrared equipment was superior to the
static catalytic infrared equipment, given the higher efficiency and energy-saving afforded by reducing the processing time by 16.60% and
saving 34.80% of energy consumption. This method could have broad application prospects and industrial value in the field of fruit and
vegetable peeling.
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equipment

E: (a) BHRHSMEMLINEE; (b) RA-RIBHEEX
A LTSN E &,

PHLLANZE 2 BLLAM A NP S, SRR TR 77
M= S R (B 7) KB, ZL4MmFt
VHZLA B AR T T Z bt S BOPG 20 A T
JE BRI, TSR A SR S G IR RIS, LA
SN AT DL SEEIL PG £ 2 i i pRad ik, AR T
BEINT., 5 Eskandari S50 RIMLL MR R
TR THI N F R B AR BN B T 2 B A —
B hiEk 2 A, 2 BB INIAAE IR P LR T IR
FER) STULMEXEUR, 4353009 0.16 F10.13, BEHIPGAL
FR R A B 21T ANERIL, BTN

e T VG LA 2 18 B e i EE AT A T 2 AR PN il P2 4
r TR AN . SR EPTR, AWFTCE AL = 2T
WAL T RENE T A 3 S RAN [R) B 6 SRAL T 7 e
RERION . S SN ALL, RN A
SEHUBRRIINAERE, SE AT REL N T,

23 HARFER

BB LTAMINAET [R] T RG2S S AT A A
BRGNS o W VG LT AT THIRH P9 SR, R A S
DUMEL; I A% PSR T RS G DA 3R T A N SR UL
R TRMME, EAAREE WL 8.

FIFIFE 8 PRI T H SR TE AN S UME 2 [T Ersg
{8, Z5RUEE 3 FoR. WPGLRiAFEN B i
MBS SEMMEA TR AT KB, BT EE 7R
(ke RE R 159>0.93, RUMEHABA AR R
U, REBSARGF RO 2T A ARt R rp A AT B P AR
AT I o A 045 5 5 Vidyarthi 2557 44 34
AT PRI FI0 pth 28 R0 S 2RV A B g e — 8.
b, REEA A& AER S LT AMAE 5 T I T0 AN S
ANEAN N R B AR B AR AR —

HH2 3 AN, VRECLLANA AT T HOURE TME A s
WHEZ [ Epsp (EYIEUR, ~FYIMEN 135 °C, M
LLAMBAE T A Epge 5K CPEN
4.26 “C) o TIN5 SN 73 A 2 [ e N 22 5 T e A&
Fh A L AR 7 PH LT A P R A M RS 3 1) 5 Li 25
W70 R AR A R85 B0 S BN A R 2
i WANERBL, S1. S2. S5. S6 (T ML
LANRARS AT 120 150 16 (2T T 1 mm) Ak
(1) Epse (EARXT 8 R, FTRER HTHX 8 MR IEITLIAMNK
EE% AW N ) P S P TITEAR [ B2 )8 N A Y s
SR L TE, SRR B R K A, Rz,
MM SRR N AR ZE R, 5 Li PR IEL SN
PN TEET R, SRURMELEANELR, RIKE
PABHE A B IS — 8. RS EiR %,
(B FRIMME AN S PR 2 AP EEAARR ZE 5N, B TRME
WIS HE 2 [aE e bR & . ZRIERIE (R%>0.93) A1
Epsg { (0.13~10.80 ‘C) £5HRINKH, (EHBAHA
MR ELF, BERSHUT R A AN FE A PE 4 ik
TR P RS AN RS B T P A

R 2 ARG & FLRERE SN
Table 2 Effect of different equipment on the surface temperature of tomato

& STUI RmREHmEE/C ¥ @R E/C
AR ST NE & 0.13 94.60 82.28
PRA-REAE % XA er sk & 0.16 60.32 57.09
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Fig.8 Surface and interior temperature validation of tomato
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Table 3 Egse values between the predicted temperature values and measured temperature values
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S5 S6 S7 S8 15 16 17 18

MRA RS KARALLTI MR
1.09 0.83 0.82 0.62 3.67 1.85 0.84 1.09

* 4 FENEEBRAREREFE kd/ke)

Table 4 Energy consumption per unit mass of different equipments (kJ/kg)
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