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An error was made for the drag term in the simulations reported in Chan, Ng & Krug

(2023), where instead of f; =1+ 0.169Rel.2/ 3 as stated in the article, f; = 1.169 was used.
This error predominantly affects bubbles, as indicated by figure 1, which plots the mean
drag correction against the Stokes number. We reassess the effect of nonlinear drag by
showing the corrected version of figures 14 and 15 as figures C14 and C15 (where the prefix
‘C’ denotes the corrected version). Linear drag (f; = 1) increases the collision kernels of
bubble—particle (bp) and bubble—bubble (bb) collisions by enhancing the effective radial

bp collision velocity sbP , and increasing gpp(r.) and S??, respectively. Therefore, the
original statement that ‘the results remain largely unchanged for the f; = 1 case’ (page 20)
holds only for particle—particle (pp) collisions but not for bb and bp collisions. Instead, this
should be replaced by ‘Taking f; =1, in contrast, changes the results involving bubbles
significantly. The bb collision kernel I}, increases over the whole range of St tested
because of stronger clustering and a larger effective radial bb collision velocity S””. In

contrast, the bp collision kernel I, increases only for Sz > 1 due to an enhanced Sﬁp ,

whereas for St < 1 the change in I, is minimal as the increase in PP i compensated by
stronger segregation.” Furthermore, nonlinear drag is not negligible for simulations and
modelling approaches, in contrast to the original sentence at the end of § 4.3.

In light of this finding, we revisit the other figures shown in the article. While the
quantitative results are changed slightly, the main qualitative conclusions drawn from the
figures are the same. Below are the corrected version of figures 2, 3, 5-9, 10(a—b), and
11-13.
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Figure 1. The mean drag correction as a function of the Stokes number. The dashed line shows f; =1.169 as
10
10'f
10°F

1016 E1-2

S0Y0L'SZ0Z Wil/Z101°01/B10"10p//:5d1Y "SWIR1/2100/610° 96 pLIquIed MmMm//:sd1ly 38 3|ge|ieAe ‘asn Jo swia) 940D abplquie) ay3 03 393[gns ‘20:95:20 3 5207 das 90 U0 ‘9L L'E8L'E 0L :SSRJppe dI *2402/610°abBpliquied mmm//:sdiiy woly papeojumoqd


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

@
—_ —
5 g -
4 0 <© 04O - 2 =& & bt
z 2 8 S
g 2 =
w) W ~
= = N
< Maox 3
A_ 0€Q© W@ &m&m\lukl
1N Q .BM.S@ =
S A 5 B0 2
& TEEZSE
I
) , |
< o0& & 1 — , 4
a <=<&
g _
S . . n ) 2
= NG
S < 0 S ) o S
W ~ — — (= —~ M/,
) =
~ n _ wv
=2 n/CH)=s 5 < N 3]
= T £ g £ m
= 5 5 % g
S d - @ | = 58 Ss Ss 3s
lm ! = LR
£ ” I , ,
: | |
|
= Q o < | | ,
! 1
|
| 4 0
1 n” 4ﬂ.
o
” L
| od@ ” @&l |~ = |
| > <
@ Cd | g
|
2, O o
i3 a @ - o B a
(=1 S (=) v o — =]
S 203 = 2, /U
~ () S VN

S0Y0L'SZ0Z"Wyl/£101°01/B10°10p//:501Y “SWI21/2103/6.10 3B pLIGUIEY MMM//:Sd1L 18 B]qe|IBAR ‘DS JO SWLIB) 210D 3BPLIGUIED 3y} 03 193[gNS ‘Z0:95:20 18 5707 d3s 90 U0 ‘9L L'E8L'E'0L :SSaIPPE dI "2403/6.10°aBpLIquIed mmm//:sd1y Woly papeojumoq


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

Downloaded from https://www.cambridge.org/core. IP address: 10.3.183.116, on 06 Sep 2025 at 02:56:02, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/jfm.2025.10405

T.TK. Chan, C.S. Ng, and D. Krug

(a) 3 T - — T T T
2 . Abrahamson (1975)
N ﬁ? - ng 77777 Liepe & Mockel (1976)
R I N A Nguyen & Schulze (2004)

- o—-—o - Kruis & Kusters (1997) (small St)
Kruis & Kusters (1997) (large St)

’ ———— Zaichik et al. (2010)
E (®) 1.05
~~
Qs
=
A A
Q 100[ - A
1 3 R -
~
< 7'
q
S
r ] 095} o
-------------- A A A
o . .
- ' ' : 0.90
0 1 2 3 0 ] 5 3
St St
Figure C3.
@ 20 ' ' : (b) 0.60 :
bb M bp,b
pp [ bp, p
L3t A 0.55 || I tracer
A v
= v . " v v
o
S X 1 ic}g/ 0.508K v : A
0.5 1 0.45 i v % b 4 v
' 1 45 A
A
1 ‘ ‘ Vi v A V Re; =172
A Rey=175
' : : 0.40 - . :
0 1 2 3 0 1 ) 3
St 5
Figure C5.
1016 E1-4


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

0
7.0 —
- [8a]
| |
L > 3 =
=
24n\lu o
- < <
< |z - » > 2t
= = A
=~
N
el
L < p pt R E |~
5 g
3 o L] 2 pl |
= 1o
N — > 4
S . e . > -
S s o 0 © <+
< o ® ) <t ~ — S = S
M - o S = = . . )
SR )8 3 S T/ @s)d &
= 7 2 : . o
fFJ A & [ ] ! &
S ” = g | 4 < 3
= nm AV” VA ) £, %V_VV.QJ
N [ | I I
~ ~ =
S & & ” | |
~ > < <« | < A4 4
> ! P M~ ? [ S PN
! ~ R _ ~
” “ 2. _ “
| A _
| L I
D SR S < ) ) 2 _¢%1
” _
A-v, ‘ < | 4 ‘ _‘m
, |
g * M - <. [» s -
] > > 2 S =
S 03 S mx\fk

S0P0L'SZ0Z" Wil/Z 101 0L/BJo"1op//:sdny "swual/a103/610 06pLiquied mmm//:sdiiy e a|gejieae ‘asn JO SWUd) 810D abpruiqwie) ay3 031 123[qns ‘20:95:20 18 5207 ddS 90 U0 ‘9L L'€8L E 0L :SSaJppe dI 2402/6.10abpliquiedmmm//:sdiy woJ} papeojumoq


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

T.TK. Chan, C.S. Ng, and D. Krug

S0Y0L'SZ0Z Wil/Z101°01/B10"10p//:5d1Y "SWIR1/2100/610° 96 pLIquIed MmMm//:sd1ly 38 3|ge|ieAe ‘asn Jo swia) 940D abplquie) ay3 03 393[gns ‘20:95:20 3 5207 das 90 U0 ‘9L L'E8L'E 0L :SSRJppe dI *2402/610°abBpliquied mmm//:sdiiy woly papeojumoqd

(b

S
<, 4 'q =
> > » 1R
\ .
\ 3
N \ 5
. o
N < 44| =
e dt
AN \ “ N
N V[
. o
Saw|
&= e
> <« RN
= " = "
[\l — — (=]
u _
5 n/(4)=g
N—

102

10!
r/n

St

S5t=0.5

St=0.1

— tracer

10!

(©)

10°

r:\

S

0.05

102

10!
r/n

10! 102 0.5 10! 102 0.5
r/n

r/n

102 0.5

0.5

r/n

Figure CS8.

; St=3

102

10!
r/n

St=1

102 1

10!
r/n

St=0.5

102 1

10!
r/n

St=0.1

— bp
bb

~— pp

— tracer

102

10!
r/n

Figure CO.

1016 E1-6


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

=
T el 7n.U —
e % % 2 22
oM | _—wnoe9 =
NS —A oo |q< =
N oM —
. e X ¥
~ O EeM
& 1a
\/l'l
N
y
* S s
= N 1o J = - =
N * . X N N\ S =
W.rj N S
XP e N Je - - O
n_P *on O« ! M.O. —
N
< wem . £
©“ — BN 1Y <
w W & = N b//.
S N c .
3 o m - St <
hC (= vy 0 5 =} n ! . =3 : _ =
0 [ (== S e
W - , T n S S — - = =
= U ") =] N = ~~ u 9\
2 (s x “n)/*ay ) S O S n/7|(av) 5
= g = a g
= = 3 = =) 3
S = S 20 % o0 — .20
Q S 3 = = —o9 =
~ N Q o L S—an
S VW = I
£ £ 3 S5
e : |
=4
S .8
L2 = e
= Z £ e g
- = X
H —_ o¢ 41 S ~ _ _
~ —
3 ! /
=
L ) N
-\ D - !
N - >
© < ~ o : = = o o Sha
S S = e N — < — w —_ =}
= U
=~ Uy (2 )\ — S 7J 1 ~ u _
S n/Cay sV O 2k © n/7rs

S0Y0L'SZ0Z Wil/Z101°01/B10"10p//:5d1Y "SWIR1/2100/610° 96 pLIquIed MmMm//:sd1ly 38 3|ge|ieAe ‘asn Jo swia) 940D abplquie) ay3 03 393[gns ‘20:95:20 3 5207 das 90 U0 ‘9L L'E8L'E 0L :SSRJppe dI *2402/610°abBpliquied mmm//:sdiiy woly papeojumoqd


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

A
v
vA |

St

bb
pp

123

-. . S

o~ vy o — (=]

S (71C4) #pvs00) /(7|0 My s00)

<) +
*

i
A
v

|
10
Figure C13.

I
R

“nnng

——

T.TK. Chan, C.S. Ng, and D. Krug

—~——

10!
r/n

Av

10°

= = =4
9 7 5

S ('39p) 7lpv

30

1016 E1-8

S0Y0L'SZ0Z Wil/Z101°01/B10"10p//:5d1Y "SWIR1/2100/610° 96 pLIquIed MmMm//:sd1ly 38 3|ge|ieAe ‘asn Jo swia) 940D abplquie) ay3 03 393[gns ‘20:95:20 3 5207 das 90 U0 ‘9L L'E8L'E 0L :SSRJppe dI *2402/610°abBpliquied mmm//:sdiiy woly papeojumoqd


https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/jfm.2025.10405

	
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


