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Scope—The following system of symbols is recommended for use in technical papers and engineering

reports deal

ing with hydrodynamic drives.

References

Applicable Publication—The following publication forms a part of this specification to the extent specified
herein. Unless otherwise indicated, the latest issue of SAE publications shall apply.

SAE PusBLIcATION—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J641—Hydrodynamic Drives Terminology
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e, relative blade exit, degree (°)

le, relative blade entrance, degree (°)

fficient

heter, m (ft)

me of the quantity
Bubscripts, where
reactor or Rg¢ for
used for a given
ce angle and a is

asy to remember,
ecial type to print.
y, H forhead in m
e been chosen as



https://saenorm.com/api/?name=de84ba6dbb761e0e73bfae0fe7d900be

SAE J640 Stabilized JUL2011 Page 3 of 5
d = density, kg/m® (Ib/ft%)
E = efficiency
F = fluid velocity in axial plane, torus flow, m/s (ft/s) (Refer to Figure 1)
g = gravity constant, 9.806 m/s2 (32.2 ft/sz)
H = head, m (ft)
h = thickness of blade, mm (in)
K = capacity factor, rpm/(N-m)“2 [rpm/(lb—ft)1/2]
M = mass flow, kg/s (slugs/s)
L = moment of momentum, kg-m2/s (slugs ft2/s)
N = speed (rev/min)
n = speed ratio
T = torque| N-m (Ib-ft)
t = torque fatio
U = linear yelocity of a point on a blade, m/s (ft/s)
V = absolufe velocity, m/s (ft/s) (Refer to Figure 1)
W = relative velocity, m/s (ft/s) (Refer to Figure 1)
w = anguldr velocity, rad/s
% = numbegr of blades
5. Examples
5.1 Examples of Use of Symbols
Capacity Factor: K= N/T2
Torque Exg¢rted on Impeller: T4 =M (§1 x Ry —=S% x R4
Effi E- TNy Eq. 1
iciency: —_|T1><N—1— xn (Eq. 1)
y %
Q<C:
) " \_RELATIVE EXIT
UNEAR VELOCITY 7 ANGLE
OF BLADE 7/

U

— SPIN OR WHIRL VELOCITY

Ur r LUV
' ABSOLUTE VELOCITY
\.{ Ys OF FLUID

TN
V' |Ft

FLUID VELOCIT Yx

AXIAL PLANE
(TORUS FLOW)

RELATIVE ENETRANCE

w
RELATIVE VELOCITY

FIGURE 1—VECTOR DIAGRAM SHOWING USE OF HYDRODYNAMIC DRIVE SYMBOLS
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TABLE 1—SUMMARY OF HYDRODYNAMIC DRIVE SYMBOLS

First Second First Second First Second

Impeller Impeller Turbine Turbine Reactor Reactor
Radius, blade R'11 R'12 R'T’] R'TZ R'R’l R'RZ
entrance, m (ft)
Radius, blade R11 R12 RT1 RT2 RR’] RRZ
exit, m (ft)
Torque, N-m T11 T12 TT1 TT2 TR1 TR2
(Ib-ft)
Angle, blade 3'11 3'12 a'T1 a'T2 a'R1 a'R2
entrance(’)
Angle, blade aqy a4 aTy aro aR1 aRo
exit()
Tan, blade tan a'y4 tan a'y, tan a'ry tan a'yp tan a'g4 tan a'rp
entrance angle
Angle, relative b'11 b'12 b'T'] b'TZ b'R1 b'RZ
blade entrance("
Cot, blade exit cot aqy cotaq, cot ayy cotar, cot ar4 cot ar,
angle
Head, m (ft) Hyq Hyz Hry Hy HR1 Hro
Speed, rpm Nyq Nig Nty N2 Ng+ Ngr2
S, EntranCe, 8'11 8'12 S'T'l S'Tz S'R'l S'Rz
m/s (ft/s)
V, EXit, m/s V11 V12 VT1 VT2 VR’] VRZ
(ft/s)
U, Entrance, U/11 U'12 U'T’] U'TZ U'R’l U'RZ
m/s (ft/s)
W, EXlt, m/s W11 W12 WT1 WT2 WR1 WR2
(ft/s)
F, Entrance, F'y F'io F'rq F'ro F'r1 F'ra
m/s (ft/s)

1. degree (°)
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