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Comparing Eqs. { \ &t yand( Db »:
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The connection of the Stokes derivative is given by the combination ( }—I ) of spin
connections of Cartan’s differential geometry, Q.E.D. so the continuity equation of the Navier

Stokes system is a limiting equation of general relativity,

3, EQUATION OF THE INVISCID FLUID

The inviscid fluid is a well known textbook idealization {1} that nevertheless serves
to illustrate how the basics of fluid dynamics may be derived from Cartan’s differential
geometry. The ECE engineering model {2-11} uses the first Cartan structure equation and one

simple hypothesis to produce the following equation for acceleration in dynamics:
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and also a general expression for angular velocity:
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The velocity vector field is expanded as an example of Eq. ( 1\- x
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The spin connection in these equations is defined as:

G
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and the velocity tetrad as:
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is the gravitational potential tetrad.
It will be shown in this Section that Eq. (58 ) gives the equation of the inviscid
fluid as a particular limiting format. In the non relativistic limit {1) acceleration may be

delined in a linear approximation of a Maclaurin series as:
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and that vorticity in general relativity is:

Q ¢ = J v~ =6 XY



In the equations the four velocity is:
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In an inviscid fluid {1} the acceleration is calculated as:

o = *ﬁ(iv*i?Q’—(m)

where p is the pressure, m is the mass, and % is the total potential energy per unit mass due

to all body forces. So the textbook description of an inviscid fluid is {1}:
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and the net acceleration is zero.
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In general relativity for zero net acceleration Eq. ( Lt‘ ) is:
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This equation may be simplified to:

where:
& a



In this simplification we have used:
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For each a in Eq. { S})
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and this reduces to Eq. ( S\ ) if:
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So we have derived the textbook inviscid fluid equation from the Cartan structure equation
with the minimum use of hypothesis, Q.E.D. |

Note carefully that this procedure uses the spin connection as an intrinsic part of the
fluid dynamics, so general relativity itself is extended considerably as a subject. It is no longer
a small correction 1o Newtonian dynamics but an intrinsic part of fluid dynamics. All
equations of fluid dynamics become equations of general relativity and some equations of fluid
dynamics may be corrected using the concept of spin conenction. One of these is the vorticity

equation, which in general relativity is:



but which in the textbooks is {1}: )
Q = Lxy. T (“‘>

Eq. ((5 ) in the philosophy of general relativity is.a correction of Eq. ( ‘:‘ ). Accepting the
textbook eq. ( G\ ) for the sake of illustration only, the usual procedure {1} is to use Egs. ( S|

)and ( U ) to produce the textbook equation of motion of the inviscid fluid:
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ok
i.q:o‘ '—(B>

—

using the assumption:

Generai rolaiivity shows thist thestarc trins maissing in Ba, ( 6oL}, Thess terms muy lond to
effects which are experimentally observable.
Accepting Eq. ( L:l} again just for the sake of illustration, it has the same structure
as the textbook Faraday law of induction:
B L awe o - (W)
X
where B is the magnetic flux density and E is the electric field strength. Eq. ( G\ ) has the

———

structure:
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of electrodynamics in the standard model. In ECE theory Eq. ( LS ) becomes:
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Eq. ( L} ) is analogous to:

- Ao = [

in the standard model of electrodynamics. Using the minimal prescription:
e = MmN = € ﬂ _— (6 8)
PSR

where m is mass and e is charge, the standard model of electrodynamics gives:
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which is the Lorentz force law, In summary:
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The quantity Q 7“:_{ is analogous to the Coriolis acceleration and to the electric field
- Vv
strength E. The vorticity -g_l plays the role of the magnetic flux density B. The velociti'plays

the role of the vector potential A,

Note carefully that these concepts are extended and self consistently generalized in

ECE theory in which: a L L 4
# a - &
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The expression for acceleration used in Eq. ( \A'\a-) is:
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and is a special case of:
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Eq. ( \‘_c‘\ ) is a special case of’ L 2 (__“*
— = o
A WL o
and the textbook inviscid, incompressible fluid is:
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General relativity is no longer a minor correction to Newtonian dynamics, but becomes in ECE
theory an intrinsic part of everyday dynamics, adding new terms to well known equations,
terms which may have a measurable experimental effect or which are given by well known

effects interpreted in a new way.

4, VISCOUS FLUID EQUATION

lnthiscasethereisaviscoustbmeé .soEq.(S‘)becomcs{l):
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The most general form of second derivatives that can occur in a vector equation is a linear

combination of terms N }E and :',J_ (i‘ﬁ) so the viscous force is expressed as:
2 N (s
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where /. and As are coefficients. So the viscous fluid equation of motion is derived using

the vorticity ( é\ ) and is: ) )
2, x (2 %y IR ()
ok [ '
In ECE theory and general relativity there are again new terms for the viscous fluid and for

other equations of the Navier Stokes system. These will be developed in later papers.
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