41 5
2020 3 PACKAGING ENGINEERING -97 -

300222

B & AT HRACRIBA AR R, ARIBAGRIBIER SRR, KA RF IR E S 3 A
HEMHTHRRBEBHESR, Fk EIARTER, T EBRRARTLER, BiEA FRITAA 6 5
My ROEABEAR P A AL T AN RIRILIBE, MA AR RS HARRBEEG TR, &R ERXKE
B A 20~50 CCHI &M T, F#EZHA 0.01~0.075 W/(m-K)#9 4% 2 4 & B A 10 mm 3E /m %] 35 mm B,
RS AE RALE K ; B 35 mm ¥ 43| 45 mm B, PRIBME TR, B—BELHT, iR
BER, FHEBMDGRBAARBEARGEEE; - FRABGIRER, iR R, IR
MK, PRI M B E . L ERRREBEAMAFRAKT, RIS LG RIEEF A 35~40
mm, ARG RALE T LT b R

FRA; FIIBE,; REM;, BF
TB482.2 A 1001-3563(2020)05-0097-06
DOI  10.19554/j.cnki.1001-3563.2020.05.013

Wall Thickness of Incubator at Ambient Temperature and Material
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ABSTRACT: The paper aims to optimize the wall thickness design of the incubator, study the optimal wall thickness of
the incubator under the conditions of different ambient temperature and material thermal conductivity by characterizing
the thermal insulation performance of the incubator. A finite element model was built; the experiments and finite element
results were compared; and the reliability of the finite element model was verified by experiments. The thermal conduc-
tivity of the material in the model and the ambient temperature conditions were changed to study the influence of wall
thickness on insulation performance of incubator. For incubator with a thermal conductivity of 0.01-0.075 W/(m-K) at the
ambient temperature of 20-50 °C, the wall thickness increased from 10mm to 35 mm; the thermal insulation performance
changed greatly; when the wall thickness increased from 35 mm to 45 mm, and the thermal insulation performance
changed slowly. Under the same ambient temperature condition, the increase of wall thickness was the same. The
smaller the thermal conductivity was, the more significant the thermal insulation performance was. For incubators of
the same thermal conductivity, the increase of wall thickness was the same. The lower the ambient temperature is, the
more significant the thermal insulation performance increased. Under different ambient temperatures and thermal

conductivity of materials, the optimal wall thickness of the incubator is 35-40 mm. It lays a theoretical foundation for
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the optimal design of the incubator.
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Fig.1 Physical model of incubator
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Fig.2 Temperature monitoring point of incubator
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Fig.8 Insulation time of incubator under different ambient temperature conditions
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