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ABSTRACT

Pre-swirler is classified into the Tangential On-Board Injection (TOBI) type and the Radial On-Board Injection (ROBI). The
TOBI type has a spatial margin from the duct inlet to the pre-swirler inlet, it is possible to install an additional guide system
that can create the pre-swirl effect, maximize system performance. Whereas, the ROBI type has the advantage of making the
pre-swirl effect even when the installation space of the secondary cooling air system is insufficient. In this study, two types
of the pre-swirl system performance were compared by selecting the ROBI type with the same swirl ratio and mass flow rate
as the TOBI type. When the swirl ratio of two types were the same, the temperature drop was not significantly different, but
the discharge coefficient of the ROBI type was 8.1% higher than the TOBI type. When the mass flow rate of the two types
were the same, the temperature drop of the TOBI type was 13.8% higher than the ROBI type and the discharge coefficient
of the TOBI type was 4.1% lower than the ROBI type.
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Fig. 1 Pre-swirl systems of the TOBI type and ROBI type
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Table 1 Geometric Parameters for the Pre—-swirl System

Parameter TOBI type ROBI-1 ROBI-2
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(c) Schematic of the pre-swirl system
Fig. 2 Simplified diagram of the pre-swirl system
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Fig. 3 CFD domains of the pre—swirl system

2o &7 BAH, p, & o) 2Y A2Y AT AL, RS 7]
AR, T, AT ARE, 42 HD B, p, 2 A B

S7oIA 9 Ade dEREH,

L% 7}5HTemperature drop)= At AL zlo]2 el
ot SQEZ T WA (Isentropic expansion)I}oA =
YA Y g3 Pre—swirl effect)@ 213t o]A}& 0] & 7}51=
Al (

2]

nE QojEs ¢ LEgelst el Ay 27 A9 ulg)
HIE|Ehe o 4 olrh, & ATAE 71E AAE TOBI type
so)aelo] A9 HE J|Z0R o olHel LEl 7k

292
Ty~ Tyt =5 (2050, /7, ] ()

Gre AU, r e A & Z77K 0] W ARl
vebiet,

AT= 1T,

2.3 TiksiA

2.3.1 Pz 71'7(71

TOBI, ROBI type gAY AJAE Q] HAls| A
4 993 89 9oz TR, Fig 39 2
Ao A G9e ek gint,

7 m g A2YY YT A AR 20, E7
L e 242 290k 84 99 3,600 rpmO= 85

0
»
0

0.

Ho
=}
ok
=
=}

(a) Pre-swirler hexahedral mesh

(b) Rotating part tetrahedral mesh
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(a) TOBI type pre-swirl system
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(b) ROBI type pre-swirl system (ROBI-1)
Fig. 7 Velocity streamline at the duct of the pre-swirl system
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