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SYMBOLS FOR HYDRODYNAMIC DRIVES

1. SCOPE:
~

Superseding J640 DECal

o

The following system of symbols is recommended for use in technical papers
and engineering reports dealing with hydrodynamic drives.

2. HYDRODYNAMIC SYMBOLS:
~

Where possible, the symbols consist of the first letter of the name of the
quantity as given in SAE J64l FEB83; for example: R for radius, A for area,
a for angle. d for density. SUbscripts. where needed. are also based on the
standardized nomenclature; for example: RR for radius of reactor or RRl
for radius of first reactor when more than one reactor is in question. Only
one superscript is used for a given element; for example: in the difference
between entrance and exit angles, a' is blade entrance angle and a is blade
exit angle. No Greek letters are used so that all symbols can be written on
standard typewriters.

These symbols were selected so that when used with the standard nomenclature,
they are easy to remember, are as simple as practical to write and read
without danger of confusion. and require no special type to print. Several
established engineering symbols have been retained. such as E for efficiency,
H for head in feet (meters). and N for rpm. Where no standardization exists
at present, the most suitable letters have been chosen as symbols.

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed. revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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FIGURE 1 - Vector Diagram Showing Use of Hydrodynamic
Drive Symbols

3. LIST OF COMMON SYMBOLS:

Page 2

o
A = area, net normal to axial plane, ft2 (m2) ,

AQ = area, gross, between shell and core normal to axial plane, ft 2(m2)
a = angle, blade exit, degree (0)

a' = angle, blade entrance, degree (0)
B = width of channel, projected width of blade, in (mm)
b = angle, relative blade exit, degree (0)

b' = angle, relative blade entrance, degree (0)
C = coefficient
o = diameter, ft (mm)
d = density, lb/ft3 (kg/m3)
E = efficiency
F = fluid velocity in axial plane, torus flow, ft/s (mm/s)

(Refer to Fig. 1)
g = gravity constant, 32.2 ft/x 2 (9.806 m/s 2)
H = head, ft (m)
h = thickness of blade, in (mm)
K = capacity factor, rpm/(lb/ft)1/2 [rpm/(N-m)l.2]
M= mass flow, slugs/s (kg/s)
L = moment of momentum, slugs ft2/s (kg' m2/s)
N = speed (rev/min)
n = speed ratio
P = power, hp (watts)
Q = volumetric flow rate, ft3/s (m3/s)
R = radius, ft (m) ()
s = tangential component of absolute velocity, ft/s (m/s) (Refer to Fig. 1) ~
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Page 3

3. (Continued)

T = torque, lb-ft (N • m)
t = torque ratio
U = linear velocity of a point on a blade, ft/s (m/s)
V = absolute velocity, ft/s (m/s) (Refer to Fig. 1)
W= relative velocity, ft/s (m/s) (Refer to Fig. 1)
w = angular velocity, rad/s
% = number of blades

4. EXAMPLES:

4.1 Examples of Use of Symbols:

Capacity Factor: K = N/Tl/2

Torque Exerted on Impeller: Tl = M(Sl x Rl - Sll x R1

1)

Torque Exerted on Turbine: Tl = M(SI T x R' T - ST x RT)

J640

Efficiency:

The phi (0) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report. If the
symuol is next to the report title, it indicates a complete revision of the
report.
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J640 JUN88

RATIONALE:

Not applicable.

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applicable.

REFERENCE SECTION:

SAE J64l FEB83, Hydrodynamic Drives Terminology

APPLICATION:

The following system of symbols is recommended for use in technical papers and
engineering reports dealing with hydrodynamic drives.

COMMITTEE COMPOSITION:

DEVELOPED BY THE SAE TERMINOLOGY SUBCOMMITTEE:

L. G. Steinl, General Motors Corp., Warren, MI, Chairman
D. H. Smith, Borg-Warner Automotive, Sterling Heights, MI
M. G. Gabriel, Ford Motor Co., Livonia, MI
A. Johnston, General Motors Corp., Sandusky, OH
K. R. Kaza, General Motors Corp., Perrysburg, OH
A. Krulikowski, General Motors Corp., Ypsilanti, MI
D. R. Well ant, Borg Warner Automotive, Muncie, IN

SPONSORED BY THE SAE TRANSMISSON AND DRIVETRAIN TECHNICAL COMMITTEE:

M. G. Gabriel, Ford Motor Co., Livonia, MI - Chairman
J. R. Grady, Borg Warner Automotive Inc., Troy, MI - Sponsor
R. E. Annis, General Motors Corp., Ypsilanti, MI
W. A. Bartkowiak, West Bloomfield, MI
J. L. Bascunana, Dept. of Transportation, Washington, DC
A. P. Blomquist, Chrysler Corp., Highland Park, MI
J. Bommarito, American Motors Corp., Detroit, MI
E. S. Bower, Birmingham, MI
B. W. Cartwright, Mt. Clemens, MI
E. L. Clary, Flint, MI
R. Cleveland, Dana Corp., Ft. Wayne, IN
R. G. Colello, Arthur D. Little Inc., Cambridge, MA
C. E. Cooney, Jr., Rockford, IL
W. E. Daggett, Ford Motor Co., Livonia, MI
C. W. Greening, Sr., Greening Associates Inc., Detroit, MI
E. T. Hendzel, Ford Motor Co., Dearborn, MI
D. E. Hobson, Leo, IN
D. E. Hoffman, Ford Motor Co., Livonia, MI
G. E. Huffaker, Cazenovia, NY
E. L. Jones, Southfield, MI
M. A. Jones, Lubrizol Corp. Wickliffe, OH
K. R. Kaze, Chrysler Corp., Perrysburg OH
G. G. Lucas, Loughborough University, Leics, England
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