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Theoretical Analysis of a Laminar Swirling Flow
by Integral Method

Toshihiko IKEDA, Yosiaki TUTIYA and Tyozi HORIKOSI

The velocity and pressure profiles for an axisymmetric quasi-cylindrical viscous
swirling flow are calculated by using integral method, When the swirl velocity is
sufficiently large, the axial velocity near the axis is decelerated, and the flow has a
stagnation point on the axis., On the other hand, the pressure on the axis is abruptly

increased in the flow direction, while the wall pressure is decreased monotonously,
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Table 1 Initial values of vortex core

radius 7, and maximum swirl
Wi velocity Wi vs., A and I’
i .

Wmi 0.1 0.2 0.3 0.4

A 98,000 | 22,997 | 9,003 | 4,185

Wi

0.5 |I'=0.072 | 0.154| 0,260 | 0,430

1.0 0.144 | 0,308 | 0.521 | 0,856

1.5 0.216 | 0.462 0,781 | 1.284

) 1
1 7? 05 0 05 7 1 2.0 0,280 0.615| 1,041 | 1,712

2.5 0.361 1 0,769 | 1.301 | 2,140
Fig. 2 Initial velocity profiles

3.0 0.433 | 0,923 | 1,562 | 2.568
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Fig. 4 Velocity and pressure profiles
(a) Usi= Uy == Up; =4/3, pmi=0.3, Wni=1.3
(b) Ugi = Uli = Uoi = 4/3, Nmi = 0, 35 Wmi =25
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Fig. 5 Axial velocity distribution on the axis
(21) Uﬂi =U;; = Uoi = 4/3, Nmi = 0.3
(b) Us; = Uli = Uoi = 4/3, Nmi = 0.2
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Fig. 6 Pressure distribution on the axis
(@) Usi=Uy = Uy =4/3, ymi=0.3
(b) Upi = Uy = Ui = 4/3, Nmi = 0.2
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