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The authors have noticed that the finite discretization for d0; used in calculating the integrals of eqn (34) and (35) in the pub-
lished paper had significant effects on the calculation accuracy. In the published paper, the range of ¢, was divided into 1000
equidistant Af; pieces. It was found that the finite discretization was not fine enough, and this led to calculation errors in the
cases where the cell wall became extremely thin (<4 nm) either at small cell sizes or at high void fractions. It was found that 6,
should be divided into several thousands of intervals in discretization to ensure a high calculation accuracy, as shown in Fig. C1.
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Fig. C1 Calculated correlations between radiative thermal conductivity and (a) cell size at a void fraction of 0.95, and (b) void fraction at a cell size
of 50 nm, using different sizes of intervals for numerical discretization.

The authors have recalculated the data presented in the published paper by using a much finer discretization with 10 000
intervals. With a much finer discretization, Ry increased significantly at high void fractions compared to the original case.
Subsequently, both A,,q and A decreased obviously at high void fractions. Thus, the originally published Fig. 8 should be
replaced by the updated version of Fig. 8 provided below. It should be noted that A.,, was not affected by discretization. Thus,
the data in Fig. 8b was not changed.

Regarding the data presented in the originally published Fig. 9, Zes, Arad, and R¢ changed obviously at small cell sizes when
using a much finer discretization in the calculations. Thus, this figure should be replaced by the updated version of Fig. 9 pro-
vided below. In the updated version of Fig. 9c¢, it should be noted that the behaviour of the radiative thermal conductivity as a
function of the cell size changes significantly in comparison with the data presented in Fig. 9¢ of the published paper. In the
updated version of Fig. 9c, the radiative thermal conductivity reduced first to a certain minimum level, and then increased gradu-
ally to a certain maximum value with decreasing cell size. This in turn led to the increase in the total thermal conductivity upon
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Fig. 8 Dependence of the thermal transport on the foam'’s void fraction under various cell size levels. (a) Correlation between the void fraction ()
and the total effective thermal conductivity (le¢). (b) Correlation between the void fraction and the thermal conductivity contributed by thermal
conduction (icon)- (c) Correlation between the void fraction and the radiative thermal conductivity (4,,q). (d) Correlation between the void fraction
and the wavelength-averaged reflectance of the single cell wall (ﬁ)
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Fig. 9 Dependence of the thermal transport on the foam's cell size under various void fraction levels. (a) Correlation between the cell size (5.) and
the total effective thermal conductivity (1e¢). (b) Correlation between the cell size and the thermal conductivity contributed by thermal conduction
(Zcon)- (c) Correlation between the cell size and the radiative thermal conductivity (4,54). (d) Effect of the cell size on the wavelength-averaged reflec-
tance of the single cell wall (R¢) and the polymer slab numbers (n).

decreasing the cell size, as shown in the updated version of Fig. 9a, instead of it reaching a certain maximum value and sub-
sequently decreasing with reducing cell size as shown in the original version of Fig. 9a. This phenomenon was due to the sharp
decrease in the reflectance of the single cell wall with decreasing cell size (Fig. 9d), and increasing the number of cell walls could
not offset the adverse impact on the total reflectance of IR waves.

As shown in the original versions of Fig. 9a and c, both e and A4 first decreased, then increased, and finally decreased
again, upon reducing the cell size. Thus, both g and 4,.q showed maximum peak values. In order to explain the final downward
trend of the two variables, it was stated in the published paper that the increase in the rate of the cell wall number (n) was much
faster than the declining rate of the wavelength-averaged reflectance of the single cell wall (R¢). However, this was not true because
n and R¢ were not compared over an equivalent numerical range. In fact, if an equivalent numerical range were to be employed, it
would be found that the decrease in R would be so fast that the increase in n could not offset its adverse impact on the total reflec-
tance of IR waves. Subsequently, the maximum peak values that appeared in the original versions of Fig. 9a and ¢ should not have

existed, as shown in the updated versions of Fig. 9a and c. It was inferred that, as the cell size reduced indefinitely, R¢ would gradu-
ally approach zero and 7° g';;t would approach one. According to eqn (41) shown in the published paper, the radiative thermal con-
ductivity would finally approach its maximum value of 4 x g5 x T° x L, which is 257.5 mW m™ K™%,

When calculating with a much finer discretization, R¢ decreased significantly at high void fractions compared with the orig-

inally published data. Subsequently, both 4,,4 and . increased significantly at high void fractions in comparison with the orig-
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inal data. Thus, Fig. 10 in the published paper should be replaced by the updated version of Fig. 10 provided below. Notably, it
can be seen in the updated version of Fig. 10b that the maximum value of A4 could be up to 250 mW m™" K™, which is much
larger than the maximum value reported in the original version of Fig. 10b. Consequently, the maximum value of ¢ reported in
the updated version of Fig. 10a was also much larger than the maximum value reported in the original version of Fig. 10a.
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Fig. 10 Effect of the polymer’s refractive index on the thermal transport in nanocellular polymer foams (5. = 100 nm). (a) Correlation between the
void fraction and the total effective thermal conductivity. (b) Correlation between the void fraction and the radiative thermal conductivity. (c)
Correlation between the void fraction and the wave-averaged reflectance of the single cell wall. (d) Dependence of the minimum total effective
thermal conductivity of the nanocellular foam (5. = 100 nm) on the refractive index.

For the same reason, Fig. 11 in the published paper should also be replaced by the updated version of Fig. 11 provided below.
Notably, both 4.4 and e increased significantly at high void fractions in comparison with the original data. However, the
change in discretization here did not change the variation trend of the variables. Moreover, the minimum effective thermal con-
ductivity (") calculated for the different cases only changed slightly.
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Fig. 11 Effect of the polymer’s absorption index on the thermal transport in the nanocellular foams (5. = 100 nm). (a) Correlation between the void
fraction and the total effective thermal conductivity. (b) Correlation between the void fraction and the radiative thermal conductivity. (c) Correlation
between the void fraction and the net fraction of the radiation energy reflected by the basic three-slab unit. (d) Dependence of the minimum total
effective thermal conductivity of the nanocellular foam (5. = 100 nm) on the absorption index.

Fig. 12 in the published paper should also be replaced by the updated version of Fig. 12 provided below. Overall, the contour
isotherms of the thermal conductivity did not exhibit any obvious changes in comparison with the original version of Fig. 12,
except for the data at small cell sizes and high void fractions.
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Fig. 12 The calculated colour contour isotherms of the thermal conductivity as a function of the cell size and the void fraction under various
absorption coefficients. (a) k = 0.000. (b) x = 0.005. (c) x = 0.010. (d) « = 0.030.

Also, the formulas (23)-(33) in the paper need to be corrected because the refraction angle, 6,, which should be a complex number,
was mistakenly processed as a real number when preparing the original article. However, these errors did not affect the calculation
results, because 6, had been correctly taken as a complex number in all previous modelling and calculation works.

The formula (23) in the article should be changed to the following:

Ry — La € pyte S 2y pyg cos o
f = etws/Tp 2 R mowis It 0, pe COS Wy

w1 = ¢sg - ¢gs + 47[6“,1,{5/}. (23)
Wy = ¢gs + ¢sg + 4755wus/ﬂ

In the updated formula (23), ©s and vg are employed to simplify the notation, and their values are determined by u + ivs =
(ns + iks)cos 6. To calculate the complex refraction angle, 6,, the formula (24) should be changed to:

L sin 6,
0, = 1 - 24
, = sin (ng T iKs) (24)

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Accordingly, for the incident radiation wave with the electric vector perpendicular to the plane of incidence, formulas (25)
and (26) which were used to determine pgs, psg, g, and ¢, should be respectively replaced with the following formulas:
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E 2
(ng cos 01 — ug)” +vs>
Psg = —Pgs = 2 5 (25)
(ng cos 01 + us) +vs
2N,05 COS 04
= —tan ! 878 26
Psg = s (us2 + 052 — ng? cos? 91) (26)

Meanwhile, for the incident radiation wave with the electric vector parallel to the plane of incidence, formulas (27) and (28)
should be respectively changed to the following:

[(ns2 — ks%) cos 01 — ngus}z—f—(ZnsKs cos 01 — ngvs)’

Pew = —Pos = (27)
& & [(ns? — Ks?) cos 01 + ngus}z—f—(ZnsKs cos 01 + ngvs)’
21y cos 01 [2nsksus — (ns* — ks>
og = Pgs = tan~! £ 12[ eKslls — (M — Ky )0u (28)
(ns2 4 x52)” cos? 0y — ng?(us® + vs2)
The formula (29) used to calculate the transmittance of polymer film in the article should be changed to the following:
TgSZTSgZe—4n6wus/l (29)

=
1+ pgSZPSgZe—Snéwst + Zpgspsge—4n5wus//l cOoS Wy
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For the incident radiation wave with the electric vector perpendicular to the plane of incidence, formulas (30) and (31) used
to determine 7, and 74, should be respectively replaced with the following formulas:

2n, cos 6
Tgs = g ! (30)
\/(ng cos 01 + u)* + g2
27/ ug? + vg? (31)

Tsg =
\/(ng cos 0; + us)2 + g2

Meanwhile, for the incident radiation wave with the electric vector parallel to the plane of incidence, formulas (32) and (33)
should be respectively changed to the following:

2(ns? + xs2) cos 04

Tgs = (32)

\/[(ns2 — ks%) cos 05 + ngus]2 + (2nsks cos 01 + ngvs)2

2 2 2

fog = Ng\/ Us” + Vg (33)

\/[(ns2 — ks2) cos 01 + ngus}2 + (2n4ks cos O, + ngus)2

In addition to the above corrections, eqn (36) in the published paper should be changed to the following:
2¢*nh

f() (36)

~ 7% exp(he/ ks T)

These errors do not affect the main conclusions of the paper. The Royal Society of Chemistry apologises for these errors and
any consequent inconvenience to authors and readers.
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