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Supplementary Material 2: Validation Studies

1 Validation studies

The numerical analysis was validated by comparing against previously reported
results in literature. For the Newtonian case (B = 1 or φ0 = 0) an excellent
agreement was obtained with the results of [1] and [2] as shown in Figures 1 and
2.

Figure 1: Comparison between thinning profile predictions of our simulation for
Newtonian jets to that obtained by [1] using the following parameter values: Re
= 4.451× 10−3, Fr = 8.755× 10−3 , We = 1.099× 10−3, Pe = 1.835× 10−4, εE
= 0.7311, β = 45.5, χ = 75, Ω = 5.914.
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Figure 2: Comparison between thinning profile predictions of our simulation for
Newtonian jets to that obtained by [2] using the following parameter values: Re
= 9.00 × 10−4, Fr = 9.18 × 10−4 , We = 4.43 × 10−3, Pe = 6.53 × 10−5, εE =
1.469, β = 41.5, χ = 327, Ω = 2.29.

Similarly, for polymer solutions, Giesekus and Oldroyd-B constitutive models
were implemented in the current study and the results were compared with those
reported by [3] and [2] respectively. As can be clearly seen from the figures 3
and 4, even for the non-Newtonian case an excellent agreement was found.
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Figure 3: Comparison between thinning profile predictions of our simulation
using Giesekus model to that obtained by [3] using the following parameter
values: Re = 2.5 × 10−3, Fr = 0.1 , We = 0.1, Pe = 0.1, εE = 1, β = 40, χ =
600, Ω = 0.1, De = 10, α = 0.01.
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Figure 4: Comparison between thinning profile predictions of our simulation
using Oldroyd-B model to that obtained by [2] using the following parameter
values: Re = 5.15×10−3, Fr = 9.18×10−4 , We = 1.31×10−4, Pe = 2.5×10−3,
εE = 10.6, β = 2, χ = 270, Ω = 1.42, De = 2.65 × 10−2
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