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Abstract: The flow characteristics of two types of overhung compressor volutes for automobile turbochargers were
analyzed numerically using commercial software. For obtaining high performance from a volute, it is necessary that the
volute have a high pressure recovery coefficient and a low loss coefficient. We investigated the flow characteristics of
two types of overhung compressor volutes with a fixed diffuser inlet angle of 24° and a mass flow rate of 0.055 kg/s.
The first type is a volute with one-arc cross section (type 1) and the second type is with three-arc cross section (type 2).
Our results showed that between the two types of volutes, type 2 had the higher pressure recovery coefficient and the
lower loss coefficient along the entire angular position.

LM e A BFEE YA Belel gl 13 71

S gaow wgdgont Y, UFA o

HoAY % 5UP £AL e Aol Hud o AAse] vasE g dagor A5
AE olgstel £9 F71HS TUFW AWFY A BRHE ol AW Vol fES Adss
o] Z7bskA Hrh HuAAY UFAL BRee e ATk mA BHE YR Sxe ghe
e A HEAAY el F 4FS FA 8 S¥T dFEIeR vbed & ddsid FA4H
OHFAL BNEEE RRA £5AUAE Aol ndgsth A4 wol As¥n g B
g iA® HgstA Ay ey Eol A FE @ FA2 oWy g, o= 4=
o] AR W e AR 2MH/E shel & 719 HEAAY T2 WelA dAH: FaA
Fobelo] o wol gaEE #00 fA%E]  (flange)e) FEE Zwlolih gHE s d Zwio] A
S ] 5] o 2 A B=eE9 o =

§ ol =R /AN RASRE 20130 EATHE g:; 7&2? J;L% i‘;}éf; ’;; j‘;;ﬂgé
3] (2013.5.9.-10., AlFEH) YFE=TY. § i

1 Corresponding Author, gslee@mail.ulsan.ac.kr Trraste] ol& MAT RN ERES HAss &
© 2014 The Korean Society of Mechanical Engineers AA71aL Tk BERES A E5Y db e




26 Zhou Tianjun -

Table 1 Specification of the compressor diffuser and
volute

Impeller main blade number 6

Impeller split blade number 6

Impeller inlet hub diameter Smm

Impeller inlet shroud diameter 38mm

Impeller outlet diameter 49mm

Vane-less diffuser inlet diameter 50mm

Vane-less diffuser outlet diameter

Vane-less diffuser width 3mm

Volute inlet diameter
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Fig. 1 3D model combined vaneless diffuser and volute,
and volute cross section configurations (Type 1,

Type 2)
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Fig. 2 View and surface grid of vaneless diffuser and
volute
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Table 2 Specification of the operating conditions at the

design point

Governing equations Continuity, momentum,

turbulent
Operating fluid air
Inlet mass flow rate 0.055kg/s
Inlet flow velocity angle 24°

Turbulent model k-w-SST model

Wall condition Adiabatic and no slip
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Table 3 Comparison of pressure ratios for various inlet
mass flow rates between present simulation
(type 1) and the performance map of a company
(120000 rpm)

Inlet mass flow rate (kg/s) | 0.055 [0.0715 | 0.0825

Pressure ratio from the map 1.2 1.22 | 1.18

Pressure ratio from present

simulation results(type 1) 1194 1 1.20 1 1175
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Fig. 5 Pressure distributions for the two volute types
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Table 4 The average value of C, and @ for the type 1

28

and type 2 volute at the volute exit plane
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Table 6 The average value of C,, for the type 1 and type
2 volute at the volute exit plane at low and high
mass flow rates

Low flow rate High flow rate

(0.044 kg/s) (0.0605 kg/s)
Type 1 0.6667 0.6586
Type 2 0.6752 0.6694

Table 7 The average value of @ for the type 1 and
type 2 volute at the volute exit outlet plane at
low and high mass flow rates

Low flow rate High flow rate
(0.044 kg/s) (0.0605 kg/s)

Type 1 0.2865 0.2880
Type 2 0.2810 0.2819
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