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Fig. 1. The diagram of the S&N-structure
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Tablel. The geometrical parameters of S&N-structure
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Fig. 2. The diagram of alumina ceramics radiation properties
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Fig. 3. The schematic diagram of Discrete Ordinate Method
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Fig. 4. The appearance (left) and mesh (right) of the 3D digitalized model
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Fig.5 The radiative intensity of selected point A with increasing grid number
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Fig. 6. The local point-incident condition (left) and covered face-incident condition (right) of the irradiation

conditions
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Fig. 7. The distribution of radiation intensity under the local point-incident condition
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in incident direction)
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Fig. 10. The S&N-structure surface under the covered face-incident condition
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Fig. 11. The fields of radiation intensity in S&N-structure under covered face-incident condition
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wavelength under covered face-incident condition
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Figure 1. Schematic diagram of near-field radiative heat transfer between two anisotropic two-dimensional
material suspended sheets in vacuum
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Fig. 2 Cross-sectional model drawings: (a) spherical shell structure; (b) multi-point structure
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SECTION B-B

& 2 Schematic of the solar thermochemical reactor: (a) main front view, (b) left section view,
(c) top section view, and (d) a photograph of the manufactured reactor. The main components

of the reactor are annotated in (b): #1 reaction tube, #2 cavity, #3 CPC, #4 front plate, #5



ZAL-15 insulation, #6 MICROSIL insulation, #7 mantle, #8 packed Fe67 particles, #9 packed
Al203 particles. The locations of thermocouples are shown in (c).
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B 4 Single start-up bubble generation by injecting gas into packed particles for 0.2 s. Presented from
left to right are a photograph taken in experiment [9], numerical predictions by constant viscosity model
(CVM) [10], classical KTGF model [10] and frictional KTGF model (this study).
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B 5 Mean radiative flux and radiative power as a function of the radial coordinate from the center of
the focal plane. Solid curves: experimental data; dashed curves: numerical predictions.
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predictions.
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Tab.2 Dielectric properties of some fruits and vegetables under the frequency of 2 450 MHz
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Tab.3 Dielectric properties of carrots and potatoes
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Fig.5 The effect of dielectric properties on temperature distribution under different material shape
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Fig. 1 Schematic diagram of the FEM computational model for the radiative properties. (a) Aggregation of
AuNPs at the PNB boundary. (b) Aggregation of AuNPs on the liquid surface after PNB dissipation. (c-d)
Meshes corresponding to the FEM model.
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Fig. 2 Radiative properties of P-B complexes formed by attracting AuNPs with a radius of 10 nm around a
PNB with a radius of 100 nm. (a-d) Extinction cross sections of AuNP aggregates, PNB, and P-B complexes
after attracting different numbers of AuNPs around a PNB. The illustration is the schematic diagram of the
corresponding calculation model. Dependence of the (e) albedo and (f) LSPR peak wavelength and albedo of
P-B complexes on the number of aggregated AuNPs.
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Fig. 3 Effect of the number of AuNP aggregation layers on the radiative properties of P-B complexes when (a)
5 and (b) 10 AuNPs with a radius of 10 nm are attracted around a 100 nm radius PNB.
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Fig. 4 Radiative properties of aggregates formed by AuNPs with a radius of 10 nm on the fluid surface after
PNB dissipation. Dependence of (a) extinction cross section (b) peak extinction cross section (c) albedo (d)
LSPR peak wavelength and albedo at LSPR peak wavelength of AuNP aggregates on the number of
aggregated AuNPs. (e-f) Effect of aggregation morphology on the extinction properties of AuNP aggregates.
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Fig. 5 Non-linear evolution of radiative properties during light-induced vaporization process of nanofluid.
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