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Abstract

The objective of this research is to propose the application of infrared radiation properties
(Emissivity, £) of object in the food industry. Emissivity value was obtained by measuring a surface
temperature of the target object using Thermal Image Camera (TI) or IR Sensor (wavelength between 8-
14 pm) and a thermocouple. Bread baking process was selected to be the case stﬁdy. The baking process’
was divided into the following 3 stages: stage 1: the center temperature of bread was 25°C—40°C which
caused to the surface temperature was 40°C-90°C and € value was 0.95, stage 2: the center temperature
was 40°C—60°C which caused to the surface temperature was 90°C—100°C and € value was 0.95, and stage
3: the center temperature was 60°C—98°C which caused to the surface temperature was 100°C-120°C and
€ value was in the range of 0.81-0.95. Both baking conditions with constant and non-constant oven

temperature were not effect to the € values because they mainly depended on the surface temperature.
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Stainless Fogiel, 1992,

Steel, Types 304 489 0.44

Stainless Amidon, 1999,

Steel;Types 316; 0.28

Polished
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Kostaropoulos, 2002
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il =080 Brimelow,.2005.
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Dough 1-1000 0.85 Saravacos and
Kostaropoulos, 2002
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Water 9.3 0.96 “Rao (2010)
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Measurement Specifications

Spectral Response

Model
LT (Low Temp ) 8 to 14 microns
OCptical Resolution:
LT 10:1
Temperature Range
Model
LT -40°C to G00°C (-40°F to 1112%F);
-25°%C to 80C°C for J-thermocoupie attput
System Accuracy: =1% of reading or £1°C,
whicheyer is greater

Thermocoupis output accuracy
+1% of reading or «2.5°C,
whichever is gmater

System Repeatability:  +0.5% of reading or +0.5°C {1°F h
whichever is greater

Temperature Coefiicient
MID C15K per K or 0.15% per K,
MIC C.05K per K or 0.05% per K
MiH 0.05K per K ar 0.05% per K

whichever is greater”

Temperature Resolution:
LT 03°Car 0.5°F

System Response Time: 150ms (959%)

Emissivity: G.100 to 4.100 digitaty adjustable
increments of .001

Transmission: 0.100 to 1.100 digitaly adjustable
increments of 001

Signal Processing: Peak hold. valiey hold, variable
averaging filter, adjustable up to
9468 seconds

T NIST/DKD certified models available with 0.08K per K
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Nominal Optical Specifications|

Bistance: Sensor to Objact {in)

=% o 30"
=
g 1 l
o
i :

P Y1 =
€] —= . I o DB 101"

1 L+ 57 i
T *’5 ssf
£
4 .
2 t
§‘ R 260, 500,

Distance: Seasor to Object {mm)
. “Far field

D:5 is the optical resclution expressed as a ratio of the distance o
the measuremeant spot divided by the diameter of the spot.

Optical resoludion for the Miis 10:1.
Nomingl spot eize based on 90% energy.

Sensor Dimensions

Sensing Haad

Preinstaled cable | 17467 [11 (43| mni(n)
stancdard cable length 28{1.1}
1m@2RE5L2)

Elacironics
Housing
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Sensor Specifications

Ervironmental Rating: NEMA-4 (P 65)
Ambient Tempsralure Range:
MID 0°C to 85°C (32°F to 185°F)
MIC 0°C to 125°C (32°F to 257°R
il 0°C to 180°C (32°F to 356°F)
Elegironics housing 0°C to 65°C [32°F to 150°F)
Storage Temperature; -18*C 10 85°C (0 to 185°F)
Retative Humidity: 10 to 95%, non-condensing
Caonstruction:
Sensing head Stainless staet
Electronics housing Zinc, die-cast
Weight:
Sensing head é/1 m oable) 50 g {1.75 oz
Electronics housing 270¢g 9.5 02

Shiock [EG 68-2-27 (MIC ST 810D)-80g's, 11 ms on any axis
* Vibration 65-2-27 §AIC ST 810D)-3g's, 11-200 Hz on any axis

Electrical Specifications

Outputs: Scalable 4-20mA. 0-20mA, 0-5v.
Jdar K hermocaupls

Alarm Relay 10mv/~C Head Ambisnt signal

Cable Length: 1 m (3.2 ity standard

Qutput Impeadancs

(T/C autput): 20 ohmis

wMinimum Lead impedance

(mV output): 160K ohms

Maximum Loop Impedance 800 ohms with 24 VDG powear

{mA autput): supphy

Cumrent Draw: 100 mA

Power Supply: 12-24 VDG
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