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P TURBOCHARGER NOMENCLATURE AND TERMINOLOGY

1. SCOPE:

This r

termin
2. NOMENC
2.1 Turbo

fluid
turbi

2.2 Compr

ne which extracts energy from the exhaust gas.

densi

2.3 Compr

ty of the inlet fluid.

compr

2.4 Compr

pssor which imparts energy'to the fluid.

energ
stati

2.5 Compr

C pressure.

pssor Housingt ) The housing that encloses the impeller(s) and

diffu
Teavi

2.6 Turbi
exhau

ng the diffuser for delivery to the engine.

conpr

St gas of the engine and converts it to shaft work to drive tTe
essor _impeller(s).

2.7 Turbi

ne Rotor (Wheel):

which

2.8 Vaned

extracts energy from the exhaust gas.

Nozzle: An arrangement of stationary or moveable vanes for

controlling the velocity of the exhaust gas relative to the turbine rotor.

bcommended practice applies to nomenclature of turbocharger pdrts and

blogy of performance.
LATURE :
charger: A device used for increasing the pressure and density of the

entering an internal combustion engine using a compressor driven by a

bssor:  The component of the turbocharger that raises the pregsure and

bssor Impeller (Rotor, Wheel):™ The principle rotating component of the

essor Diffuser: A component of the compressor in which the kinetic
y of the fiuid leaving the impeller is partially converted to|a rise in

cer(s), forms.an inlet flow path to the impeller and collects|the fluid

he: /The component of the turbocharger that extracts energy from the

The principle rotating component of the turbine
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2.9

2.10

2.16

2.17

Vaneless Nozzle: An arrangement in which the internal flow passage geometry
of the turbine housing controls the velocity of the exhaust gas relative to
the turbine rotor without the use of vanes.

Turbine Housing: The housing that encloses the rotor(s) and nozzle(s),
directs exhaust gas into the nozzle(s) and forms an exit flow path from the
rotor(s).

Wastegate: A valve that, when open, allows some of the exhaust gas to
bypass the turbine rotor.

Clodkwise and Counterclockwise Rotation: Direction of shaft rotation when
viewed looking into the compressor inlet.

Varilable Geometry Turbocharger: A turbocharger in which ‘moving parts are
used to alter the gas velocities and hence the performance of thg turbine
or the compressor, or both.

Turbocompounding: A method of increasing the power or efficiency, or both,
of an internal combustion engine by means of a~turbine which conyerts
exhaust gas energy into shaft power and delivers it to the enging.

eriles Turbocharging: An arrangement of«two or more turbochargers with the
compressors and turbines installed in series to increase the pregsure and
denslity of the fluid entering the engine.

Actuator: A device incorporated into a turbocharger assembly which
confirols the movement of the variable geometry component(s) or w3dstegate.

earjing Housing: The housing that encloses and supports the bearqing(s) and
sealls and makes provisiaon,for lubrication and cooling.

PERFORMANCE TERMINOLOGY::

3.1

Fixed Geometry Compressor:

Outlet air static absolute pressure (KPa)
Inlet air total absolute pressure (kHa)

Comprlessor pressure ratio =

Comprlessor air mass flow = kg/s of air mass flow through the compyessor

Corrected compressor air mass flow =

NfCompressor inlet total absolute temperature K
298 K

(Compressor inlet total absolute pressure (kPa)/100 kPa)

Compressor air mass flow x

Corrected compressor speed = )
Compressor impeller speed (rpm)

\/Compressor inlet total absolute temperature (K
298 K
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3.1

3.2

3.3

3.4
3.5

(Continued):

Isentropic enthalpy rise across compressor stage
through compressor pressure ratio

Actual enthalpy rise across compressor stage
Surge is indicated by a line on the left hand side of a compressor graph as
determined on a steady flow test stand. Surge is severe flow reversal
combined with audible coughing and banging. The onset of surge may vary

from one installation to another and the graph surge line should only be
used as a gquide.

Variable—Geometry Compressor—Terminotlogy—the—same—as—for—fixed—geometry

compressor.

Compressor efficiency (%) =

Fixed Geometry Turbine:

. . . abs p KPa)
Turbine Jexpansion ratio = Inlet gas total olute pressune (kPa)

Outlet gas static absolute pressure (kPa)

Turbine |gas flow = kg/s of gas flow through the turbife

Turbine |gas flow parameter = .

Turbine [gas flow x ’/Turbing inlet total absolute temperature (K)'
Turbine inlet total absolute pressure (kPa)

Turbjne rotor speed (rpm)
Turbine inlet total absolute temperature (

Turbine [speed parameter =

Combined turbine x mechanical efficiency (%) =
Actual Total enthalpy rise across compressor stage

Isentropic total enthalpy/drop across turbine stage through turbjne
expansion ratio

If users| require the use of total-to-total turbine x mechanical effigiencies
and expansion ratios,-the user and the turbocharger manufacturer shoyld

agree upon a method' of obtaining, whether it be through calculation {knowing
turbine jexit state conditions and geometry) or through gas stand data.

Variablel Geometry Turbine: Terminology same as fixed geometry turbiTe.

Bearing Mechanical Losses:

Bearing power loss = kW at a given turbocharger shaft speed and expansion

ratio
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4., PERFURMANCE GRAPH FORMAT:
4.1 Fixed Geometry Compressor:
INLET DIA. (mm)* * = AT PRESSURE
OUTLET DIA. (mm)* MEASURING STATIONS
INLET TYPE:
QUTLET TYPE:
IMPELLER INERTIA: (N-m-sec<)
DATA OBTAINED WITH
COMPRESSOR HOUSING
AND OUTLET INSULATED
2]
-
<L
[
@
(@)
[
4
ﬁ CORRECTED
o COMPRESSOR
= SPEED (rpm)
Q
-
g
4
w
4
-
A
w SURGE COMPRESSOR
a EFFICIENG
-4
o
7]
7]
w
74
o
b=

CORRECTED COMPRESSOR AIR MASS FLOW (kg/sec)

FIGURE 1 - Typical Turbocharger Compressor Performance Graph
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4.2 Variable Geometry Compressor:
same as for the fixed geometry compressor.
the user and the turbocharger manufacturer,
supplied as follows:

a) Optimized for minimum surge.
b) Optimized for peak efficiency.
c) Optimized for maximum flow.

4.3 Fixed Geometry Turbine:

The perfornance graph format would be the

Unless otherwise agreed to by

three graphs should typically be

COMPRESSOR DESCRIPTION:

TURBINE HOUSING TYPE:

IF LIQUID COOLED:
LIQUID DESCRIPTION:

LIQUID TEMP. INTO HSG:

(°C)

LIQUID PRESS. INTO HSG:

{kPa)

DISCHARGE CONNECTION DESCRIPTION:

Ti/Tic = ORTqy = {°C) Tyt
Tir

OIL TYPE:

OIL SUPPLY TEMP, =

Tyc = COMPRESSOR INLET TEMP. (°C)

(°C} 100°C RECOMMENDED

= 600 *207C,FOR DIESEL ENG.
= 900.#20°C FOR S.LENG.

TURBINE
SPEED PARAMETER

ROTOR AND SHAFT INERTIA = {N-m-sec?)
D4/Dy = | TURBOCHARGER SYMBOL
LD, = REF. TEST CODE

o

O
DATA APPLY ONLY WITH O
NOTED COMPRESSOR A

@

)

kg - v K
sec-kPa

)f;&‘u

AND TURmNEGASFLOVVPARAMETER(

BROKEN LINE INDICATES MATCHED FLOW
/ WITH NOTED COMPRESSOR

COMBINED TURBINE x MECHANICAL EFFICIENCY (TOTAL-TO-STATIC)

TURBINE EXPANSION RATIO (TOTAL-TO-STATIC)

FIGURE 2 - Typical Turbocharger Turbine Performance Graph
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BEARING POWER LOSS (kw)

4.4 Variable Geometry Turbine: The performance graph format would be the same

as for the fixed geometry turbine.

supplied as follows:

a)
b)
c)

4.5 Wa,
ve

Optimized for minimum flow.
Optimized for mid-point flow.
Optimized for maximum flow.

agree on a format.

BEARING SYSTEM DESCRIPTION:

The number of graphs to be supplied to
the user to adequately describe the performance range should be agreed to
with the turbocharger manufacturer.

Three graphs should typically be

stegate: If users require the use of wastegate data (for exam

rsus ift and 1ift versus pressure), the user and the manufact

OIL[TYPE:
OIL [SUPPLY TEMP: (°C)
OIL |GAGE SUPPLY PRESS: ___ (kPa)

COMPRESSOR DESCRIPTION:

ple, flow
urer should

TURBINE
EXPANSION
RATIOS

TURBOCHARGER SHAFT SPEED (rpm)

FIGURE 3 - Bearing Power Loss Graph
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OIL FLOW (I/min)

4.7 0il

Flow:

BEARING SYSTEM DESCRIPTION:

OIL TYPE:

OIL\GAGE
PRESSURE
- (kPa)
s

/

4.8 Liqujd Flow: If dsers require the use of liquid flow data (for e

pres
bear
a fo

5. REFER

SAE J
SAE J

"Prin

OIL TEMPERATURE TO TURBOCHARGER (°C)

FIGURE.4 - Turbocharger 0il1 Flow Graph

sure drop, <Lemperature rise, surface temperature, etc.) for cq

ing or turbine housings, the user and the manufacturer should
rmat.

ENCES:

ample,
oled
agree upon

916 JUN82
1349 JUN83

ciples of Turbomachinery," D. G. Shepherd, Macmillan, 1956.

"Thermodynamics of Turbomachinery," S. L. Dixon, Pergamon, 1978.

The phi (B) symbol is for the convenience of the user in Tocating areas where

technical

revisions have been made to the previous issue of the report.

If the

symbol is next to the report title, it indicates a complete revision of the

report.
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