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@ Axial compressor rotor blades specifically shaped to confine the existence of the energy
designated esp. to within their axial working length defined by the dimension L (1.3).

@ An AXIAL FLOW AIR COMPRESSOR DESIGN
SYSTEM to produce a compressor in which AIR
SPRING ENERGY DESIGNATED Esp(1.2). which is
generated between PLANES 1. & 2. is fully used
between PLANES 2. & 3. The the blade arc width
being such that the blades give full static coverage
to its OUTLET PLANE 4. The lamina air flow through

each FULL STAGE being as follows:-

PLANE 1.- W(1.3). + (val2.+ vemi2)2g.+

y.plvt/y-1). =

PLANE 2- W(23). + (va22.+ vemi2)2.g.+

y.p2.va2./(y-1.). + Esp(1.2). =

Plane 3.- (va32.+ vcmi12)2.g. + y.p2.v2./(y-1.).

PLANE 4.- (va32.+ vemi2)2.g. + y.p2.v2./(y-1.).

- End of Rotor. Start of STATORS.

PLANE 5.- y.p2.v2./(y-1.). + (va32.+ vcmi2)/2.g.

PLANE 6.- y.p2.v2./(y-1.). + (va62.+ vcmB2.)/2.g.
PLANE 7.- ALL VALUES EXACTLY AS ON
PLANE 6.

PLANE 8.- y.p8.v8./(y-1.). + (va82. + vcm82.)/2.g.
NOTE:- p. = Air pressure EXCLUSIVE of that
due to the presence of Esp(1.2) at PLANE 2.
WHILE NOT BEING STIPULATED, the Mean
Mass Flow Values have been arranged such that
sets of lamina values become also Mean Mass
Flow Values, for EXAMPLE Esp(1.2)y=y2. = M
Esp(1.2)y=x. & Va2i=yp. = M va2,=. etc.

Also:- VaBr=Max.No./2- and ch8r=Max.Nc.12- =
val,=maxnos. and veml,zmaxnose. and are con-
stant values for all stages of a compressor.

And {vab,./vcm6b,.) = (va7../vcm7,.) =
(va8,./vcm8,.).
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AXIAL COMPRESSOR ROTOR BLADES SPECIFICALLY SHAPED TO CONFINE THE EXISTENCE OF THE
ENERGY DESIGNATED ESP. TO WITHIN THEIR AXIAL WORKING LENGTH DEFINED BY THE DIMENSION

Multi stage axial flow compressors are used to
effect the compression of large air mass flows to
high pressures. Each individual stage comprising of
a ring of rotor blades followed with running clear-
ance between by a ring of stator blades. The rotor
blade ring is required to add kinetic energy alone
or kinetic and heat energy to the air while the stator
ring of blades change the surplus whirl velocity
kinetic energy into heat energy. The blade shape
and speed of rotation being arranged also to main-
tain a constant value axial air velocity along all
streamlines but not necessarily all of the same
value.

Thus the difference between each stage inlet
and outlet plane is that at the outlet plane of a
stage the area of fiow is reduced relative to the
reduced specific volume of the air and the tem-
perature increased relative to the energy added. A
truly designed rotor blade is thus only required to
add two forms of energy to the air thus:-

Kinetic: - (vad42. - val2)/2.g. & Heat: - C.(T4. - T1.)-
(y-1.).

Where va4. & val. =
Velocities.

Where T4. & T1. = Qutlet and Inlet Air Tempera-
tures.

Where g. = Acceleration Rate due to Gravity.
Where y. = Ratio of the two Specific Heats of Air.
Where C. = The Gas Constant for Air.

However the use of circular arc cambered
aerofoil sections for the rotor blades in engines to
obtain higher output has resulted in the blades
allowing a third form of energy intermingled with
the heat energy to pass the rotor outlet plane. This
third form of energy for which | have used the
definition letters Esp. (Air Spring Energy) is gen-
erated together with the heat energy between the
Inlet Plane and Plane 2. whichis the plane where
the blade attains its maximum thickness and if
unused between Plane 2. and the Outlet Plane
cannot be changed by the following Stators into
Heat Energy. The only way this unwanted energy
can dissipate itself is by causing the blades it
passes between and other  components
(Combustion chambers efc.) to vibrate. A result of
which is that they either fail because of fatigue or
have to be given a limited "service life" to prevent
them failing.

The unwanted form of energy Esp. is made to
exist whenever the plane which divides the airflow
info two equal mass flow halves is made to move
away from its normal central position and to illus-
frate this:-

Outlet and Inlet Air Whirl

L(L3).

10

15

20

25

30

35

40

45

50

Consider a cylinder containing one pound of air
at normal temperature, pressure and specific vol-
ume divided by a piston in the mid position into
two equal halves. The piston being integral with a
rod in the axial position which extends through both
cylinder end plates fitted with air seals, the only
constraint to axial movement being the air at each
side of the piston. Secure the cylinder to prevent
axial movement and then by force move the piston
from its central position the distance D.

if one now calculates the specific volume of the
two halves, add together and divide by two to get
the mean value it will be seen to be unchanged
from its original value. Calculate the temperature
similarly, add and divide and again no change.
Calculate the pressure similarly, add and divide
and this time the mean air pressure is greater than
the original valus, and this is the only indication of
the presence of the energy Esp. When the piston
is released it will spring back and beyond the
central position and oscillate until the energy is
dissipated in the form of heat caused by friction
between the rubbing surfaces.

In the compressor it will be the stators which
are caused to vibrate and the heat generated will
be at the root of the blades the strumming of which
will also cause unwanted sound. The heat causing
the degeneration of the blade material and thus
failure at a much lower stress than that which it
was designed to withstand. This form of energy
exists in both piston and turbine motivated engines
but whereas in the former it exerts itself in line with
the gas flow and is thus innocuous in the latter is
transverse to it and malignant.

Thus it will be seen that if the Esp(1.2). is used
to help drive the second portion of the rotor blade
ring, besides being more efficient in compressing
the air will be better from a structural point of view.

A specific embodiment of the invention is thus
rotor blade rings, each blade of which has a pre-
cisely calculated shape such that the energy Esp-
(1.2). generated in the air through the first portion
of the blade ring is constructively used to help
drive the second portion thus eliminating itself from
the air flow. The Bernoulli type equation which
identifies the various forms of energy involved in
the action between the inlet plane (Plane 1.) and
the plane which terminates the working length of
the blade (Plane 3.) is given below:-

(Plane 1) W(1.3). + (vai2.+ vomi2)2.g. +
y.C.T1/(y-1.). =

(Plane 2.) W(23). + (va22.+ vcmi2)2g. +
y.C.T2./(y-1.). + Esp(1.2). =
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(Plane 3.) (va32. + vem12)/2.g. + y.C.T2/y-1.).
Where W(1.3). = The energy per unit air mass
flow required to drive the Plane 1. to 3. portion
of the rotor blade ring.

Where W(2.3). = The energy - Ditio - Plane 2.
to 3. - Ditfo.

Where y., C., g., T., and Esp{1.2). are as pre-
viously stated.

Where vem1. = Axial Air Velocity.

The above equation with suffices (r=0.) up to
(r= Max.No.) apply to lamina sireamline values.
That is the mean of unit air mass flow if it was
disposed equally above and below the lamina
streamline.

Similarly with suffices (r= 1) up to (r=
Max.No.) it applies to the mean values of the air
mass flowing between the common outer boundary
streamline (r= 0.) and the streamline whose des-
ignation is used as the suffix. To distinguish be-
tween the two sets of values, those of the latter
equations have m. positioned one letter space be-
tween in front thus:- m W(1.3)., m va2, m v2.,, m
C3., mp2., m T2, etc.

To show the development of the design system
used for the calculation of the rotor blade profile it
is necessary to postulats the four boundary sur-
faces and two end planes which together form the
absolute shape of an individual air stream flowing
between a single pair of blades. All six are of a
different shape, so to simplify a little, for an exam-
ple will use that of a compressor having a constant
value outside diameter, thus:-

The inlet and outlet plane outer edges are both
equal in radius and angular extent. That at the
outlet plane due to the air whirl velocity being
angularly ahead in the direction as of the rotation of
the blades, of the inlet plane. Similarly the inside
edges are both arcs, that of the outlet plane being
angularly ahead for the same reason as the outer
arc. Both arcs are equal in angular extent but the
arc at the outlet plane is at a larger radius than that
at the inlet plane. Dependent on the type of blade
used to provide for reason of material stress a
sectional area decreasing radially outwards, the
inside arcs can be at an equal, greater, or lesser
axial distance apart than the outer arcs. Thus the
axial projection of both end planes are sectors of
their respective annulus.

The outer boundary surface that joins the two
above planes together is of constant arc radius but
not of angular extent, the latter being of minimum
extent at Plane 2. The surface also spiralling at a
varying rate from inlet to outlet plane.

The inner boundary surface joining the two
inner arcs, for reason that the compression of the
air should be done by the force used to accelerate
the air in a tangential direction only, is of a con-
stant arc radius from Plane 1. to Plane 2,
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{optionally to Plane 3.). Plane 2. being position of
minimum angular extent. From Plane 2. to Plane 4.
(Outlet plane) both angular extent and arc radius
increase at rates which are related to each other to
maintain from Plane 2. a constant cross sectional
area airstream to the outlet plane. Additional to the
foregoing and similarly to the outer surface it spi-
rals in the same direction.

If we now look on the inlet plane of a compres-
sor whose direction of rotation is anti-clockwise and
visualise the airstream described above to be situ-
ated on the top half of the vertical centre line, the
surface of the airstream to the left would be the
rear absolute profile of the blade to the left and the
airstream surface to the right would be the front
absolute profile of the blade to the right of the
airstream. The reasoning of which could apply to
the airstream to the right of the stipulated one.
Thus if we use the left side of the airstream fo the
right and the right side of the stipulated one, to-
gether they delineate the absolute shape of the
blade to be dimensioned from which is developed
the relative shape of the rotor blade (As manufac-
tured).

As it is required for purposes other than aero-
dynamic (To stack the centroids of all the lamina
blade sections on or near a straight line which is
offset to the rear of a true radial line which inter-
sects the rotor axis) the airstream is divided by
intermediate streamlines into lasser portions of the
full air mass flow. For convenience the radial depth
on Plane 1. is divided into an even number of
equal portions. The outer boundary one is des-
ignated (r=0.) and the inner one (r=Max.No.), the
inner ones having intermediate numbers. The air
mass flowing between the common outer boundary
and any one of the others is calculated for Plane 1.
and is retained by the streamline to the outlet
plane.

At this stage it is necessary to explain the
action between the blade (Solid body) and the air
passing between the blades during the pertiod of
time it takes the air to travel from Plane 1. to Plane
3. which terminates the working length of the rotor
blades, and for this purpose have supplied Draw-
ings Figures 1/2. & 2/2. which illustrate two analo-
gies. In both analogies the air container at all
positions should be axially in line but have been
drawn offset to allow dimensioning.

In both analogies the air container weight and
the atmosphere's resistance to movement of the
two bodies has been ignored. Each cylinder con-
tains one pound of air at normal static conditions
and the solid bodies weigh less than one pound,
having velocities much higher than that of the cyi-
inders. The single difference between the two anal-
ogies is that the cylinder of the 2"% Analogy has an
open rear end fitted with a piston and rod, the
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latter's purpose being to prevent the solid body
making contact with the cylinder. The piston being
fitted with a mechanism to allow only irreversible
movement up the cylinder so that any compression
of the air effected between Positions 1. & 2. is
retained. The conditions are recorded in Bernoulli
type equations at three positions which are 1. The
instant of time when the solid body makes contact
with the cylinder or rod. 2. The instant of time
when the cylinder and solid body attain an identical
speed. 3. The instant of time that the cylinder or
rod lose contact with the solid body, thus:-

1. (vai2. + bwbi1<)2.g. + plvi/y-1). =

2. (va22 + b.wb22)2.g9. + p2v2/(y-1.). + (E-

(1.2). (p2.v2.- p1v1)(y-1.).) =

3. (va32. + b.wb32.)2.g. + p3.v3./(y-1.).

1StAnalogy :- E(1.2). = vb1l.- val.)(va2.- val.)-

i2g. = Esp(1.2). Where p2.= pl.= p3. and
v2.= vi.= v3. (Exclusive of air pressure due to

presence of Esp(1.2). See Figure 1/2.

2"dAnalogy - E(1.2).= (vbi.- val.)(va2.- val.)-
2.g.=  ((p2v2-plvi)(y-1). + Esp(1.2).).

(Exclusive of air pressure due to presence of

Esp(1.2).). See Figure 2/2 .

Where p2.= p3. and v2.= v3. and the ratio
(Esp(1.2)./E(1.2).) = ((va3.- va2.)/(va2.- val.)?. =
(C3.- 1.2. and the ratio (Ep(1.2)/E(1.2).) = (1.- (-
(va3.- va2.)/(va2.- val.))2).

Where E(1.2). = (1.+ 1/b)(va2.- vatl.)2./2.g.

Where Ep(1.2). = (1.+ 1/b)((va2.- val.)2.- (va3.-
va2.)2)2.g.

Where Ep(1.2). = ((v1.A2)¥1 1) T1.C/Ay-1.).
Where E(1.2). = ((v1./hr2)¥ 10~ 1).T1.C./2.(y-1.).
Where vr2. = Specific Volume of the air mass in
the rear portion of the cylinder (Adjacent to piston).
Where va2. = val. + (b.(vbl.- val.)(1.+ b)) =
vb2. and vb2. = vb1.- ((vb1.- val.)/(1.+ b.)) = va2.
Where va3. = C3.(va2.- val.). + val. and vb3. =
vb1.- (va3.- val.yb.

Where Am(1.2). = (va2.- val.)i(1.2). = Abm(1.2).
= b.(vb1. -vb2.)t(1.2).

and Am(2.3). = (va3.- va2.)/t(2.3). = Abm(2.3). =
b.(vb2.-vb3.)/4(2.3).

Where b. = (va2.- val.)/(vbl.- vb2.). Where va2. =
vb2.

Where C3. = (1.+ (Esp(1.2)/E(1.2).)'2). = (va3.-
val.)/(va2.- val.).

Where t(1.2). = 2.P1.(1.- v2/v1.)/(vb1.- val.).

and t(2.3). = P1.(1.- v2./;1.)/(va3.- vb3.).

Where P1. = Inside length of cylinder at Position
1. of Analogy. (Cylinder head to inside face of
Piston).

At this time it is necessary to single out the
value C3. which has a unique part to play in the
design of an axial compressor rotor blade which
uses up the malignant Air Spring Energy Esp(1.2).
for it is this value which links up all the different
kinds of energy.
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To bridge the differences between the formulae
of the 2" Analogy and the new design system it is
first necessary to account for the exira power re-
quired for full cycle operation. The second require-
ment is to provide for specified air mass flows, and
thirdly to connect the foregoing with the tangential
blade velocity, and finally to streamline the blank
end of the blade which in the analogy would be
(P1. - P2) wide at position 3. of the analogy.

The first being satisfied by adding the value
(Bal.- b.) to b. of the analogy at Position 1. which
would disappear at Position 2. The second by
changing the straight line operation of the analogy
to circular, which allows area's to be specified
between concentric lamina streamlines which to-
gether with the addition of axial air velocity defines
air mass flow. The third by linking the axial and
tangential air velocities fogether and to the tangen-
tial blade velocity, thus the Bernoulli type equation
of the analogy becomes:-

1-  (valZ.+ vemi2 +
y.plvtiy-1). =

2.- (va22.+ vem12, + b.wb22)2.g.+ y.p2.v2./(y-
1). + Esp(1.2). =

3.- (va32.+ vemi2 + b.wb3)2.g.+ y.p2v2./(y-
1.). And as (Bal.vb12- b.vb22)y2.g. = W(1.2).
And as b.(vb22.- vb32.)2.g. = W(2.3).

Bal.wbi12)2.g. +

1-  W(.3).+ (val+ vemil2y2g. +
y.ploviAy-1). =

2- W(23).+ (va22+ vcmilpl)2.g. +
y.p2,.v2./(y-1.). + Esp(1.2),. =

3- (va32.+ vemi12)2.g. + y.p2.v2.4y-1.).
Where W(1.2),.= vy.Ep(1.2)..+ Esp(1.2),.+

(va22.- val2)2.g.

Where w(2.3),. + Esp(1.2),, = (va32.- va2?2.)-
i2.9. = Ek(2.3),.

Where (y-1.).Ep(1.2),.= Ei(1.2),, = (Bal,- by.)-
vbi1242.g.

And the formula which connects the tangential
blade velocity to the air velocities on the Root
Streamline are:-

Vig. = m vb(1.3)g.+ Maximum m vem(1.3)gr. See
Figure 1/9.

vem3p. = (vadp.(Vig.- valg.))'2. See Figure 1/9.

In the example Tables 1D. to 6D. a constant value
vemlg. has been used which is slightly less than
both the two values above.

Where m vb(1.3)g. = m va(1.3)g. + X2g./2.8(1.3)g.
Where m va(1.3)g. = ((t(1.2)r.{valg.+ va2g.)) + (i
(2.3)a.(va2g. + va3g.)))/2.4{1.3)r.

m va(1.3)g. = C4g.(va3gr.- vaigr.). + valg.

Limited Angle C°. is taken to be 45°. and the value
of the angular difference between the absolute and
Relative centre lines of the tail portions (Plane 3. fo
Plane 4.) is 90°. See Figure 1/9.

It is also of importance that on the root stream-
line where V1g. has the minimum velocity, that
vb1g. should have a value not exceeding (V1g.+
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valg.).

With reference to surge conditions it should be
noted that the rotor blade shape (As manufactured)
when stationary is also its absolute shape. Thus in
the run up to the designed speed (V1.) the rotor
blade absolute shape continuously in contact with
its relative shape on Plane 1. appears io move in
an anti-clockwise direction like a pointer of a clock
until at the designed speed it reaches the designed
speed position. Intermediate to the two positions
described above the absolute shape passes
through a third position where it is disposed axially.
This is the position where surge conditions would
arise if the relative blade shapes did not give full
static coverage io the inlet plane. Thus in a front
view of a compressor the rotor blade at all radii
should have a minimum arc length of one blade
pitch.. (See Figure 9/9.)

It will also be seen that for industrial use where
protection can be given to prevent ingestation of
foriegn bodies it would be advantageous to use
finer pitched blades than would be used for aircraft
engines. ’

With regard to streamlining it should be noted
that as in the analogy where the piston is locked
fothe cylinder at Position 2. o retain the compres-
sion of the air to Position 3. so also does the blade
of the compressor attain its maximum thickness at
Plane 2. and in the example given retains this
thickness to Plane 3. from which it is streamlined to
a point at Plane 4. It should be noted however that
if required it could have been commenced at Plane
2. If the Synopsis 1A. had been used for the
example the starting plane of the streamlining
would have been prior to Plane3.

The absolute lamina blade circular arc dimen-
sions are measured from an axial line which passes
through the blade point at Plane 1. and the axial
length dimensions from Plane 1. along the line.
Note also that all streamlines in the Synopsis are at
a constant radius thus r(1.3).

Front profile dimension designations are prefix-
ed by the letters Fp and rear profile dimensions
Rp. The mean centre line of air mass flow moved
circumferentially one half blade pitch so that it can
be dimensioned from the above axial line uses the
prefix S.

The blade length is divided into three sections

a., b., c. which represent (Plane 1. to 2.)., (Plane 2.
fo 3.) and (Plane 3. to 4.) and thus:-
Fpal,. = Zero. Fpa2,.= {(1.2),.(vb1,. +vb2,.)/2.
Sal,..= Zero. Sa2,.= {(1.2).(vat,.+ va2,.)/2.
Rpat,.= Zero. Rpa2,. = i(1.2).(val,.+ va2.)2.
Fpb3,.= Fpa2,. + #(2.3),.(vb2,.+ vb3,.)/2.
Sb3,.= Sa2,. + t(2.3),.(va2,+ va3,.)2.
Rpb3,.= Rpb2,.+ 1(2.3),.(vb2,. + vb3,.)/2.

And in the intermediate positions:-

Fpan,. = t(1.n).{vb1,. + vbn,)2.
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San,. = t(1.n).(val,.+ van,.)/2.
Rpan,.= {(1.n),.(val,.+ van,.)/2.
Rpbm,.= Rpa2,.+ t{2.m),.(vb2,.+ vbm,.)/2.
Sbm,.= 8a2,.+ t(2.m),.(va2,. + vam,.)2.
Fpbm,.= Fpa2,.+ t(2.m),.{vb2,.+ vbm,.)/2.
And for blade section c.
Scd,. = Sb3,.+ t(3.4).vad,. Scw,.= Sb3,.+ {(3.w)-
r-vas,.
Fpcd,.= Sc4,. = Rpc4,.
Fpcw,.= Scw,. + Xw./2. Rpcw,. = Scw,.- Xw,./2.
Fpb3,.= Sb3,. + X2,./2 Rpb3;.= Sb3,.- X2,./2.
Where Xw,.= 2.((RF2.- L(8.w)>2)"2-(RF2.- L(3.4)-
r2.)112.
And RF,.= Blade Form Radius = (L(3.4)2./X3,.) +
X3,./4.
And X3,.= X2,.
And for axial lengths.
L(1.2),..= t(1.2),.vem1,. & L(1.n),.= t(1.n).vem1,.
L(1.8),.= t(1.8),.vem1,. & L(1.m)..= {(1.m),.vcm1,.
L(1.4),.= t(1.4),.vem1,. & L(1.W),..= {(1.w).vem1,.
And for relative Blade Shape Dimensions.
R Fpa2,. = Fpa2,.- t(1.2),.V1,. & R Fpan,.= Fpan,.-
t(1.n),.V1,.

i
1

Il

R Fpb3,. = Fpb3,.- #1.3).V1,. & R Fpbm,.=
Fpbm,.- t(1.m)..V1,.
R Fpc4,. = Fpc4,.- {(1.4),.V1,. & R Fpcw, =
Fpew,.~ 1(1.w),.V1,.
R Rpc4,. = Rpcd,.- t(1.4).V1,. & R Rpcw,.=
Rpew,.- 1(1.w),.V1,.
R Rpb3,. = Rpb3,.- {(1.3).V1,. & R Rpbm,.=
Rpbm,- t(1.m),.V1,.
R Rpa2,. = Rpa2. t(1.2).V1,. & R Rpan,.=

Rpan,.- (1.n),.V1,.
To relate all the above dimensions together a
Drawing has been provided:- Figure 1/1.

Axial Flow Air Compressor Design Procedure
Rotor Blades.

Notes:

- A Synopsis is not compiled for any specific
air mass flow but to provide relationships between
the dimensions of the air duct and rotor blades to
the large number of different air and blade veloci-
ties and air conditions which simplify the design of
a compressor having a specific air mass flow.

Thus a first requirement before compilation is
to know whether it is for airplane or industrial use.
If the former, to facilitaie maximum blade loading,
the area contained within the rotor blade profile is
made to increase in a direction radially outwards as
on Synopsis Table 1A. The decrease in material
sectional area in the same direction for reason of
material stress being effected by coring which
would be facilitated by making the biades in halves
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and fusing together.

For industrial use due to the high material and
manufacturing costs of the former it is usual to use
solid blades decreasing in sectional area radially
outwards as on Synopsis Table 1D.

A study of both the above Synopses shows
that to obtain the maximum air mass flow through a
given area inlet plane, the axial air velocity on the
root streamline should be the maximum value and
the air whirl velocity a minimum value. The resul-
tant energy of both causing the drop in air pressure
from static to inlet plane.

As values which are the mean over various
portions of the airflow are required, to simplify their
calculation, products (r1,.vem1,.) and (r1,.vcm1,.W-
(1.3),.) have been made to vary at a constant rate
radially across the inlet plane. Thus for example m
W(1.3)y=4.= W(1.3)yz2., M C35=3.= C3y=1.12., efC.
This however is not mandatory and could be dif-
ferent providing the resultant air pressure drop is a
constant value over the whole inlet plane.

If in the case of the example it is required to
reduce the axial length of the rotor blade, the way
to do it is either increase the number of blades in
the ring or alternatively reduce r(1.3)c. or do both,
but certainly not the axial length alone even though
it appears uselessly too long.

If the Synopsis 1A. had been used for the
example the blade thickness would have increased
radially outwards thus necessitating a longer length
for streamlining at all radii except at the root. The
starting positions of the tapering could with advan-
tage be moved up to Plane 2. while still retaining
the same circular arc pitch length as Synopsis 1D.
Thus the formulae for Fpbm,. and Rpbm,. would
require modification to take the streamlining into
account thus:-

Fpb3,.= Fpa2. + 1(2.3).(vb2,.+ vb3,.)2. - (X2.-
X3,.)2.

Rpb3;.= Rpa2,. + (2.3).(vb2,.+ vb3,)2. + (X2,.-
X3,.)/2.

Rpbm,.= Rpaz2,.
(X2,.- Xm,.)2.
Fpbm,.= Fpa2,. + t(2.m),.(vb2,.+ vbm,.)2. -~ (X2,.-
Xm,.)2.

R Fpb3,. = Fpb3,.- t{(1.3).V1,.

R Rpb3,. = Rpb3,.- t(1.3),.V1,.

R Rpbm,. = Rpbm,.- {1.m),.V1,. .

R Fpbm,. = Fpbm,.- t{(1.m),.V1,.

+ H2.m).(vb2,.+ vbm,)2. +

Sb3,. = Sa2,.+ 1(2.3),.(va2,. + vas,.)/2.
(Unchanged)
Sbm,., = Sa2.+ {2.m).(vaz.+ vam,)2.
{Unchanged)

R Sbm,. = Sbm,. - {(1.m),.V1,.
R Sb3,. = Sb3,. - t(1.3),.V1,.

Note:
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- The above dimensions give the blades posi-
tion and shape on cylinders of constant r1,. radius
which when looking down the stacking line are
identical to the blade shapes on the streamilines.

Computation o_f Stage 1. Synopsis Values.

The first requirement is the choice of the fol-
lowing values:-V1o., r{1.8)0., r(1.3)., No. of blades
in ring., Ratios (P2,/Z22,.)., ICAC Standard Atmo-
sphere air conditions., a stipulation of the value of
valg., a stipulation of the value of the Ratio
(vemig./Max.vemlg) From which are derived all
other values on either Synopsis 1A. or 1D. (1D.
used in example):-

Root Streamline Column applicable to Synopsis
1A. or 1D.

Ref.No. 9 .- C3z. = (1.+ ((B.- AYB.)'?)

Where A. = ((P2g./Z25. )"~ 1)

Where B. = (((P2./(2.22g.- P2 ))¥ 1)~ 1.)/2.)
Where (P2r./(2.22.- P2R.)) = (1./2.22x./P2g.- 1.))
Ref.N0.10 .- C4p. = (3.C3g.- 1.)/(4.C35%.-2.C3R.)
BRef.No.1T .- bp. = (1./(D.+ (D2.+ 1.)2))
Where D. = ((y-1.)(1.- (C3a.- 1.)2.)/2.)
Ref.No.14. - vemig. =
(vemig./Max.vem1g.).Max.vem1pg.

Where Max.vemip. = C3g.C4g.Vig/(1.+ bg.)
See also Sheet 9.

Ref.No.15. - T1,. = T.-(y-1.)(valg?.+ vem1gt.)-
Ref.No.18. - p1,. = p(T1p/T. )1

Ref.No.17. - V1,. = v.(T/T1g)"4:

Ref.No.31. - Ep(1.2)s. = (Ref.No.9.- A)-
C.T1 A y-1)
Ref.No0.30. - E(1.2)g.
1.)

Ref.N0.32. - Ei(1.2)g. = (y-1.).Ep(1.2)g.
Ref.No.12. - Balg. = bg.+ Ei(1.2)p.2.9./vb1g%
Ref.No.20. - vbi R = \A! g+ vai R

Ref.NO. 5. - Vig. = r(1.3)r.V10./r(1.3).
Ref.N0.33. - Esp(1.2)s. = E(1.2)a.-Ep(1.2)g.
Ref.No.18. - va2g. = E(1.2)p.2.g./(vb1r.-valgn.).
+ vaip.

Ref.N0.34 .- Ek(1.2)g. = (va2g2.- valg?.)/2.g.
Ref.No.19. - va3g. = C3g.(va2g.- valg.). + valp.
Ref.N0.36 .- Ek(1.3)s. = (va3g2.- valg2)2.g.
Ref.No.21. - vb3g. = vbig.- (vadg.- vaip.)/bg.
Ref.N0.26. - m va(1.3)g. = C4g.(val3gr.- valg.). +
valg.

m va(1.3)g. = (({(1.2)r.(valg. + va2g.)) + (#(2.3)-
r(va2g. + vadp )))2.0(1.2)r. + 1(2.3)r.).
Ref.No.27. - m vb(1.3)g. = m va(1.3)gr. + X2r./2.1-
(1.3)r.

Ref.No.28. - (1.2)p. = 2X2R/(Vb1 r- valg.).

Ratio-

= (Ref.No.9.- B.).C.T1,/(y-
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Ref.N0.29. - 1(2.3)p. = X2g./(va3r.- vb3g.).
RefNo38. - T2x.= T3a.= (Ep(1.2)a.(y-1../C.) +
T1g.

Ref.N0.39. - p2g. = p3g.= p1,.(T2x./T1,. )Y/,
Ref.N0.40. - v2g. = V3g. = V1,.(T1,/T25) 101,
Ref.N0.35. - W(1 -2)R-= (Ba1 R.Vb1 R2- 'bR.Vb2R2.)'
2.g.

Ref.No.37. - W(1.3)r.= {Balg.vb1g? -br.vb3g2.)-
2.9.

Ref.N0.49. - Angle Ag. = Tan."-(va3g./vemig.).
Ref.No.50. - Angle Bg.= Tan.'((V1g.-vadg.)-
vemig.).

Ref.No.51. - Angle Cgp.= Tan.'((Vig- m vb-
{1 S)R)!ch1 R)

Ref.No.53. - (1.x 14.x 37.)r= (r(1.3)g.vem1g.W-
(1.3)r).

Ref.N0.54 - (1.x 14)a. = (r(1.3)gvem i)

Continuation - Outer Sfreamline Column - Synop-

ses Table 1D. & 1A.

Ref.No. 9. and 10. - Values C3¢. and C4o. Use
formulae given for same values on Root Stream-
line.

Ref.No.11. - bo. Note :- Root Streamline value
used for convenience such that Ref.No.12.-
Ba1lg. is below unity.

Ref.N0.12. - Balo.= be.+ Ei(1.2)0.2.9./vb162.
Ref.N0.13. - valo.= Vio.- V1R.)/2. + valo.
Value chosen to keep the value va3,. reason-
able low.

Ref.No.14. - vemlg.= (valg?+ vemig?-
valg2)2.

Ref.Nos. 6., 7., 8., 15, 16., 17., Values T., p., v.,
T1., P1., and vi. are of the same value as on
the Root and all other streamline columns of the
same Synopsis.

Ref.Nos.30. to 33. - E(1.2)0., Ep{1.2)s., Ei(1.2)o.,
Esp(1.2)0.,

Use formuiae given for same values on Root
Streamline.

Ref.No.18. - va2s.= vb2..= (E(1.2)0.2.g./(1.+
1bs.)™2. + vaio.

Ref.N0.19. - va3s.= C3o.(va2o.- valp.) + valo.
Ref.No.20. - vb1g.= ({(va2.- vale.)/bs.) + vals.
Ref.No.21. - vb3p.= vb1o.- (va3p.- vale.)bg.
Ref.Nos.26., 27., 28, 29, 34, 35., 36., 37., 38,

1

(1.3).. {(1.2)., t(2.3)., Ek{1.2)., W(1.2)., Ek(1.3).,
W(1.3)., T2.= T3, p2.= p3, v2.= v3, Angle A,,
Angle B., Angle C.

Use formulae given for same values on Root
Streamline.

Ref.N0.53. - (1.x 14.x 37) = r(1.3)c.vcm1o.W-
(1.3).

Ref.No.54. - (1.x 14} = r{1.3)o.vcmic.

Continuation - Intermediate Streamline Column -
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Synopsis Tables 1D. and 1A.
Ref.Nos. 9. & 10. - Values C3,. and C4,. Use
formulae given for same values as on Root
Streamline.
Ref.No.54.-(r(1.3),.vem1,). = (Max.Sire.No. -
Stre.No.)(r(1.3)o.vem1o.- r(1.3)g.vem1g.)-
/(Max.Stre.No.) + (r(1.3)r.vem1g.).
Ref.No.14. - vem1,. = (r(1.3),.vem1,.)/r(1.3),.
Ref.No.13 .- val,. = (valg? + vemig2.-vem12)-
L _
Ref.No.53 .- (1x 14.x 37),. = (Max.Stre.No.-
Stre.No.)(r(1.3)o.vem1 . W(1.3)o.- r{1.3)-
r-vem1g.W(1.3)g.)/(Max.Stre.No.). +  (r(1.3)-
p-vemi RW(1 S)R)
Ref.N0.37 .- W(1.3),. = .(1.x 14.x 37.)./(r(1.3)-
pvemi,).
Ref.Nos. 6.,7..8.,15.,16.,17 - Values
T.p.v.,T1,p1.vl. are of the same value as on
the Root Streamline Column of the same Synop-
sis.
Ref.N0s.30 to 33 .- Values E(1.2),.Ep(1.2)..Ei-
(1.2),.,Esp(1.2),.
Use formulae given for the same values on the
Root Streamline.
Ref.N0.36 .- Ek(1.3),. = W(1.3),.- (y.Ep(1.2),.).
Ref.No.19 .- va3,. = ((Ek(1.3).2.g. + val2)"2,
Ref.No.18 .- va2,. = ((va3,.-val,.))C3,.) + val,.
Ref.No.34 .- Ek(1.2),. = (va2.- val2.)y2.q.
Ref.N0.20 .- vb1,. = ((E(1.2),.2.g./(va2,.~val,.)) +
val,.
Ref.No.11 .- by, = (va2,.-vatl,.)/(vbl,.- vb2,.)
Ref.Nos.35.,37.,38.,39.,40.,49.,50.,51 .-Values W-
(1.2),.,.W(1.3),., Angle A., Angle B., Angle C. Use
formulae for the same values given for the Root
Streamline.

Continuation - Air Mass Flow Mean Values - Syn-
opses Tables 1D. & 1A. B

Note:

- The suffixes applicable to the example would
be{r =1)to(r = 4.).
Ref.No.41 - Arl,. = Pi{r(1.3)¢ =02 -r(1.3)2)

RefNo.42 .- m veml,. = m vemilp=yy =
ch1(r=x/2).

Ref.N0.43 .- M1,. = Arl,.m vem1,./1,.
Ref.No.44 .- m Ek(1.3).= m Ek(1.3)y=x). = Ek-
(1.3} =s2)

Ref.N0.45 - m Ep(1.2)..= m Ep(1.2)¢=x). = Ep-
(1.2)¢=wz)

Ref.No46 - m Ei(1.2).= m Ei(1.2)g=x).= Ei-
(1.2)=x2,-

Ref.No.47 - m W(1.3).= m W(1.3);=y) = W-
(1.3)r=xw2).

Ref.No.48 .- m T2,. = m T3, = m T24=xy. =
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T2(r=x/2.)-

NOte: - The mean values for m p2,. and m v2,.
can be calculated from the above temperature if
required.

Ref.No.52. - Horse Power = H.P.,.= Mi,.m W-
(1.3),./550.

End of Procedure for Stage 1 Synopses Ta-

bles 1D. & 1A.

Computation of Plane n. values intermediate be-
tween Planes 1. & 2. All Streamline Columns -

Blade Section a. Tables 2D & 3D

Ref.No.54. - van,.= val,.+ n.(va2.-val,.)/N. va-
(n=0.).= val,.

Ref.No.55. - vbn,.= vbi,.- n.(vb1,.-vb2.)/N. vb-
(n=0.).= vbi,.

Ref.No.56 .- Ek(1.n),.= (van2.- val2.)2.g.
Ref.No.57. - E(1.n).= (((2vbl1.)+ ((1/b.-1.)~
val,.)- ((1/b,. + 1.)van.))(van,.- vai,.))/2.g.
Ref.No.58 .- Ep(1.n).= E(1.n=x.)+ W@m=-
(M=x.)),.- Ek(2.m = (M-x.)),.

Where M.No.of Planes = N.No.of Planes...

Also Ep(1.n). = E(1.n).(1.- (C3,.~ 1.)2)

Ref.No.59. - Esp(1.n)..= E(1.n),.(C3,.- 1.)2.
Ref.No.60. - Ei(1.n),. = (y.- 1.).Ep(1.n)..
Ref.No.61 .- W(1.n),.= (Bal,.vb1/.-Ban.vbn?2)-
2.g.

Ref.N0.62 .- Ban,.= ((Bal,vb12.-(2.9.(E(1.n),.+
Ei(1.n),. + Ek(1.n.).)))vbn?2.

Ref.No.63 .- t(1.n)..= ((1.- (T1,./(T1,.+ (y-1.).Ep-
(1.n),./C.)12).2.P2, /((vb1,. + vbn,.)-(val,. +
van,.)))

Ref.No.64 .- L(1.n),.= t(1.n),.vem1,.

Ref.No.65. - Fpan,.= t(1.n),.(vb1,.+ vbn,.)/2.
Ref.No.66. - San,. = {(1.n).(val,.+ van,.)/2.
Ref.No.67 .- Rpan,. = t(1.n)..(val,.+ van,.)/2.
Ref.N0.86. - R Fpan,. = Fpan,. - t(1.n),.V1..
Ref.N0.87 .- R San,. = San,. - t(1.n),.V1,.
Ref.No.88 .- R Rpan,. = Rpan,. - t(1.n),.V1,.

Computation of Plane m. values intermediate be-
tween Planes 2. & 3. All Streamline Columns -

Blade Section b Tables 3D., 4D. & 5D.

Re.No.68 .- vam,. = va2,.+ m.(va3,.- va2,)/M.
Ref.No.69 .- vbm,. = vb2,.+ m.(vb2,.- vb3,.)/M
Ref.N0.70 .- Ek(2.m),. = (vam.- va22.)/2.g.
Ref.No.71 .- Esp(2.m),. = Ek(2.m),. - W(2.m),.
Ref.No.72 .- W(2.m),. = b.(vb2,2- vbm2.)/2.g.
Ref.No.75 .- Espm,. = Residual Air Spring En-
ergy existing at Plane m. = Esp(1.2),. = Esp-

(2.m),.
Ref.N0.73 .- t{(2.m),. = L{2.m)../vcm1,.
RefNo.74 .- L@m). = D.(Sin(Tan. -

{(vam,.Avcm1,.)) ~(Sin.(Tan." (va2,./vem1,.))).
Ref.N0.74A .- D, (Radius) = L(2.3),./(Sin.
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(Tan.""(va3,./vem1,.)) ~(Sin.""(Tan,"-
(va2,./vcm1..)).
Ref.No.76 .- Fpbm,.= Fpa2.+ i(2.m).(vb2,.+

vbm,.)/2.
Ref.No.77. .- Sbm,. = Sa2.+ t(2.m).(va2,.+
vam,.)/2.
Ref.N0.78 .- Rpbm,. = Rpb2,.+ {(2.m).(vb2,. +
vbm,.)/2.

Ref.No.90 .- R Fpbm,. = Fpbm,.- {(1.m),.V1,.
Ref.N0.91 .- R Sbm,. = Sbm,.- t{{(1.m),.V1..
Ref.N0.92 .- R Rpbm,. = Rpbm,.- {(1.m),.VI..
Ref.No.89 .- L(1.m),. = L(1.2),.+ L(2.m),

Computation of Plane w. values intermediate be-
tween Planes 3. & 4. All Streamline Columns -

Blade Section c. Tables 5D. & 6D.

Ref.N0.79 .- L(1.w),.= L(1.3),. + w.L(3.4),.W.
Ref.No.79A .- L(3.4),. = L(1.4)..- L(1.3),.
Ref.No.79B .- L(1.4),. = vem1,.1(1.4),.
Ref.N0.79C .- t(1.4),.= (P1,.- t(1.3),.(va3,.- m va-
(1.3) )Y/ (V1,.- va3,.).

Ref.N0.83 .- rw,. = b./2.a. + ((b/2.a.)2. + c./a)-
7

Where a. = 2.Pi/No. of Blades.

Where b. = (XWouter- * XWinner.) Where inner &
outer refer 1o two adjacent streamlines which
enclose an area.

Where c. = (2.Pi.rwouerr/NO. = (Afinner-Alouter-)-
2./No. - b.rwoyter-)-

Commence with the outer pair of which the
outer Ar,=¢. = Zero. and continue inwards using
the first calculated inner radius as the outer of
the next pair and so on. The individual area of
the first set is:-

(Ar2,=1. = Arc=g.).

Ref.N0.80 .- Fpcw,. = Fpb3,.+ w.i(3.4),.va3,./W.
- (X3, Xw,.)2.

Ref.N0.81 .- Scw,. = Sb3,. + w.i(3.4),.va3,/W
Ref.N0.82 .- Rpcw,. = Rpb3,. + w.i(3.4),.va3,./W.
+ (X3~ Xw,.)2.

Ref.N0.96 .- R Rpcw,. = Rpcw,.- (V1,./vem1,.).L-
(1.wW)y.

Ref.N0.95 .- R Scw,. = Scw,.- (Vi,./vcmil,.).L-
(1.W)y.

Ref.No.94 .- R Fpcw,. = Fpcw,.- (V1,./vcm1,.).L-
(1w,

Ref.N0.84 .- Xw,.= 2.(RF2.- L(3.w)2)"2.- (RF2.-
LB.w)2)72).

Ref.N0.93 .- RF,. = Form Radius = (L(3.4)-
2AX3,.) + X3,./4.

Where in the example X3,. = X2,.

Computation of Plane w. values intermediate be-

tween Planes 3. & 4. All Streamline Columns -

Blade Seciion c. Tables 5D & 6D
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Note:

- In the example the streamlining of all blade
sections start at Plane 3. Thus with the exception
of the energy value Ei(1.2),. and the introduction of
the value (Bai,.- b,.) to take it into account which
does not affect the blade absolute and relative
profile dimensions, the formulae of the analogy and
those up to Plane 3. used for the example are
alike. However particularly in the case of Synopsis
1A. it could start earlier with Plane 2. being a
maximum upstream position.

In the case of Synopsis 1A. it would be ad-
vantageous for reason of material stress to use the
same root section as for 1D. but on the blade tip
section use Plane 2. as the starting position of the
streamlining. In between it could be varied from the
plane of one to the other.

The streamlining will not affect the energy
change between Plane 2. and Plane 3. providing
the value (X2,.- Xb,.)/2 is subtracted from the front
and added to the rear profile through blade section
b. similarly as is due on section c.

Rotor Blade Design Procedure applicable to Rotors
which follow Stators. - Synopsis Stage 2.
Tables17D. B -

Notes:

- To provide for the maiching of the airflow
through a multiple number of stages it will be noted
that the Stage 1. Synopsis has made the two
products (r(1.3),.vem1,W(1.3),.) and (r(1.3),.vcm1,.)
to vary in value at a constant rate radially across
the inlet plane, such that the mean streamline
values are also the mean values of the air mass
flows which at the inlet plane are symetrically dis-
posed on the plane. Thus W(1.3),-,». equals m W-
(1.3} =x» EK(1.2)y=x2. €quals m Ek(1.2),=y. etc.

This provision is made to appiy to all stages
with a further proviso that the two values val. and
vem1. on the mean sireamline of the full air mass
flow are the same for all stages. However due to
the repositioning of the full air mass mean stream-
line each stage the values of the lesser portions do
change slightly each stage.

The following formulae have been provided to
calculate the new values:-

Ref.No.41 .- Arlg. = Stage 1. Ar8g. & r(1.3)p.=
Stage 1. 18g.

Ref.No.41 .- Ar1,.. = Pi.(r(1.3)o. - r(1.3)2.).
RefNo. 1 . r(1.3r. = (r(1.3)%-
1.Ar8g./Pi.)'2.

Ref.No. 1 .- r(1.3). = r(1.3)0. -~ (Str.No.)(r(1.3).
-r(1.3)r.)/(Max.Str.No.).

Stage
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10

Ref.No. 5 .- V1. = r(1.3),.V10./r(1.3)0.

Ref.N0.43 .- M1,. = Arl,.m vemi,/m vi,.
Ref.Nos. 9.,10.,30.,31.,32.,33.,35.,38.,39., & 40. -
C3..C4,., E(1.2),., Ep(1.2),., Ei(1.2),., Esp(1.2)..,
W(i.2),., T2,., p2.., v2,., Formulae for their deriva-
tion are as used for Stage 1. Synopsis.

Rotor Blade Design Procedure applicable to Rotors
which Tfollow Stators. - Synopsis Stage 2. Table
17D. ) -

Ref.No.54 .- Stage 2.(1.x 14.)o0. = r8s.vcm8o.
Stage 2.(1.x 14.)g. = r8zrvom8p.
Stage 2.(1.x 14.) = mNos2- =
r=M.No.2-VeMT =M o2

Ref.NO.54 .- Stage 2.(1.x 14),.= (1.x 14.)a. - {(r-
(1.3)0. -r(1.3).)((1.x 14.)0. - (1.x 14.)p.)(r(1.3)0. -1~
(1.3)r.))-

Ref.No.14 .- vem1,. = (1.x 14.),./(1.3),.
Ref.No.13 .- val,. = (Stage 1.(val2. + vemi2)
-vem1,.2)72,

Ref.Nos.15.,16.and 17 .- Ti.pl.and vi,. =
T8,..p8..and v8,.

Note: - It has been assumed that the blade
strength is capable taking an equal load as the
1sStage so0 W(1.3)gma. of the 2"9Stage has
been made equal to that of the 15*Stage. W-
(1.3). of the 2"9Stage has olso been made
equal to W(1.3). of the 15"Stage. Thus:-
Ref.N0.37 .- W(1.3),. = (1.x 14.x 37.),./(1.x 14.),.
Ref.N0.53 .- (1.x 14.x 37.). = (1.x 14.x 37.).+
(r{1.3)o.- r(1.3).)2.((1.x 14x 37.)o.- (1.x 14X
37-)RMR-)/(r(1 3)0 'I’(1 B)R)
Where (1.x 14x 37.)o. =
1.W(i.3)%.

And (1 X 14.x 37-)RMR~ =
rMr.vemi RMR.S’[age 1 .W(1 ~3)RMR-
Ref.N0.36 .- Ek(1.3),. = W(1.3),.- v.Ep(1.2),.
Ref.No.19 .- va3,. = (Ek(1.3).2.g. + val2)'2
Ref.No.18 - va2,. = (va3,.- Val,)/C3,. + val,.
Ref.No.34 .- Ek(1.2),. = (va2/.- Val,2.)i2.g.
Ref.No.11 .- b,. = (va3,.- val,.)(vb1,.- vb3,)
Ref.No.12. - Ba2,. = b,. + Fi(1.2).2.g./vb12,
Ref.N0.20. - vbi1,. = (E(1.2).2.g./(va2,.- val.))
+ val,. )

Ref.No.21. - vb3,. = vb2,.- (va3,.- va2,.)/b,.
Ref.N0.26. - m va(1.3),. = ((va3,.- vat,.).C4,.) +
vat,.

Ref.N0o.27. - m vb(1.3),. = m va(1.3),. +X2,./2t
(1.3),.

Ref.N0.28 .- 1(1.2),. = 2.X2,./(vb1,.- val,.).
Ref.No.29. - t(2.3),. = X2,./(va3,.- vb3,.).
Ref.N0.42. - m veml =y = veMT =y
Ref.No.44. - m Ek{1.3),=x. = Ek(1.3);=xw2.
Ref.No.45. - m Ep(1.2);=x. = Ep(1.2)=32.
Ref.N0o.46. - m Ei(1.2),=x. = Ei(1.2)r=y02.
Ref.N0.47 - m W(1.3),=,. = W(1.3),=x0.

r(1.3)-

r(1.3)0.vem1,.Stage

r(1.3)-

It
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Ref.N0.48 .- m T2/=y. = T2y=x0.

Ref.No.49. - Angle A,. = Tan."(va3,/vcem1,.)
Ref.N0.50. - Angle B, = Tan."™((V1,- va3,.)-
vemi,.)

Ref.No.51 .- Angle C,. = Tan.((V1,.- m vb(1.3)-
vemi,)

Ref.No.52. - Horse Power = M1,-,.m W(1.3)-
r=x-/550.

Axial Flow Air Compressor Design Procedure.

Stator Blade Design Procedure - Notes. Tables 7D.
to 16D. ) T

The axial length of the stators is divided into
two parts by a short length interposed for the
adjustment of total length for mechanical reasons.
The basic planes being as follows:-

Inlet Plane 5_

This plane except for being divided by a dif-
ferent number of blades is exactly as the preceding
rotor outlet plane.

Planes 6_ § 1

Air conditions at these two planes are exactly
alike. Except for allowing for the rotation of the air,
dimensions are also alike.

Outlet Plane E

Except for differences in the radial positions of
the intermediate streamlines and number of blades
the dimensions of this plane are identical to the
following Rotor Blade Plane 1. Thus before cai-
culating any Stator conditions it is required first to
compile the Stage 2. Synopsis.

Planes intermediate between the above planes.

The planes which divide the length L(5.6),. are
designated by the letter m.

The planes which divide the length L(7.8),. are
designated by the letter n.

The function of the first portion of the blades is
to move the streamlines radial position so that at
Plane 6. they are axially in line with their position
on Plane 8. A second requirement is to change the
proportions of vas and vemb5. such that the ratios
vab,./vcm®,., vaZ,./vcm7,. and va8,/vcm8,. are of
the same value.
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The function of the rear portion of the blades is
to reduce the air velocities va7./vcm,. via
van,./vemn,. to va8,./vcm8,. while changing the sur-
plus of kinetic energy into heat energy. by diffu-
sion.

An assumption has been made that the level-
ling out of air temperature radially outwards is
effected between Planes 7. & 8. which though not
exactly true is only untrue quantitatively.

StatOr Blade Design Procedure - Continued.

QOutlet Plane 8. . Tables 8D. & 16D.

Ref.N0.3 - m T8, = m T2z + m Ek(1.3).(y-1)-

£y.C.

Ref.No. 4 .- m p8,. = m p2g.(m T8,./m T2V
- :

Ref.No. 5. - m v8,. = m v2g.(m T2xp/m T8, )"

=

Ref.N0.22 .- T8,. = m T8,. Ref.N0.23 .- p8,.= m

P8,.

Ref.No.24 .- v8,. = m v8,.

Ref.N0.37 .- 18,. = (r8o2.- Ar8,./Pi.)'2,

Ref.No. 1 - Ar8,. = M8,.m v8,/m vcm8,. = m

Z8,.H8,.No.

Ref.N0.63 .- (37.x 21.)0. = r8o.vcm8o.

Where vem8p.= (vemilg.- vemigugr-)r8o.-

RMBR.)/(H().- RM1 r).  vem1gmg.

Ref.N0.63 .- (37.x 21.)g. = 2.(vem1gmr.RM8Bg.). -
(37.x 21.)o.

REf.No.63 .- (37.x 21.). = ((837.x 21.)o- (37.x
21.)r)r8.-r8r.)(r80.- r8g.). + (37.x 21.)n.
Ref.No.21 .- vcm8,. = (37.x 21.),.18,.

Ref.N0.62 .- (41.x 2)amr. = ((37.x 21.)o.+ (37
Ref.No. 2 .- m vem8,. = (41.x 2.)rm/RM8,.

RefNo.20 .- va8,. = ((val2+ vcmit?2).-
vem82.) 72,

Ref.No. 1 .- m va8, = ((val2+ vecml12).- m
vem8.2.)™,

Ref.No.41 .- RM8,. = (r8.+ r8,.)/2.

Ref.No.17 .- m P8, = 2RMS8,Pi/No. =

Ref.No.18 .- m Z8,.

Ref.No.34 .- P8,. = 2.r8,.Pi/No. = Ref.N0.35 .-
Z8,.

Ref.No.58 .- Rv8, = (val2+ vomi2)'2 =
Ref.No.5 8.- m Rv8,.

Ref.N0.56 .- L(7.8),. = X7,./2.Tan.§(7/8),.
Ref.No.52 .- B(7/8),. = (Cos~'((1.+ (1.+ 2(7/8)
RU7/8Y,72)/(1. + RY(7.8).))2.

Ref.No.50 - z(7.8),. = ((1/y)+(1/RK7.8)2) -
(7Y RU7/8)2 ).

Ref.No.49 .- Rt(7/8),. = Rv7,./Rv8,.

Ref.N0.58. - Rv8,. = (va82. + vcm82)"2
Ref.No.58 .- m Rv8,. = (m va8z2/+ m vcm82.)-
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1.2

Ref.N0.57 .- L(5.8),. = (L(5.7),. + L(7.8)..
Ref.No.55 .- 1(7.8),. = L(7.8),/m vcm(7.8),.
Ref.N0.59 .- m vem(7.8),. = (vem7,.+ vem8,.)/2.
Ref.No.60 .- M8,. = As Stage 1. Rotor Plane 1.
Ref.No.43. - m Q8,. = Tan~'(m va8,./m vcm§,.)
Ref.No.44. - Q8,. = Tan™"(va8,./vcm8,.)
Ref.N0.53 .- SFp8,. = Tan.Q8,.L(5.8),.+ X7,/2.
Ref.No.54. - SRp8,. = SFp8..

Ref.No.61. - Ry,. = L(7.8),/Sin.(2.6(7/8),.)
Ref.N0.62 .- (41.x 2.),. = RM8,.m vcm8,.
Ref.No.83 .- (37.x 21.),. = r8,.vcm8,.

Note:

- The slight difference in the values of va8,.,
vcem8,. to the values of val,., vem1,. on the Stage
2. Synopsis is accounted for by the slight changes
of air mass flow governed by the intermediate
streamlines.

Note:

- Plane 5. outer and inner boundary radii to-
gether with the radial positions of the intermediate
streamlines are exactly the same as on Plane 4. of
the preceding rotor blades.

Ref.No.2. - m vcmb,.
Stage Synopsis.
Ref.No. 1. - m vab,=ne. = (M EK(1.3),=no-2.9. +
Val r-no2?)"

Ref.No. 1. - m va5,=pno. = vad;z=nosa.

Ref.No. 3. - m T5,.= As Ref.No.48. of the Stage
Synopsis.

Ref.No. 4. - m p5.= m p5=no.= Pl.(Mm
T2, - No._/TTr.)y/(y-1 3,

Ref.No. 5. - m v5.= m v5.=pe. = V1.(T1./T
T5r=No.)“{T1.)-

Ref.No. 7. - Ar5,. = M1,.m v5,./m vcmb,.
REF.N0.37. - 15,. = (r5¢2.- Ar5,./Pi.)""2.
Ref.No.41. - RM5,. = (r5p.+ r5,.)/2.

Ref.No.17. m P5,. = 2.Pi.RM5,./No. Ref.No.18 .-
m Z5,. = m P5,.

Ref.No.34. - P5,. = 2.Pi.r5,./No. Ref.No.35. -Z5..
= P5,.

Ref.N0.36. - X5,.= Zero. Ref.No.19. - X5,.=
Zero.

Ref.No.42. - H5,.= (r5¢.- r5;.)

Ref.No.43. - m Q5,.= Tan.*(m va5,./m vcm5,.)
Ref.No.44. - Q5,. = Tan."(va5,./vcm5,.)
Ref.No.53. - SFp5,.= Zero. Ref.No.54 .- SRp5,.
= Zero.

Ref.No.33. - m vem(5.m),. = vcmb5,.

Ref.N0.58 - Rv5,.= (va52.+ vem52)2,

As Ref.No.42. of the
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Ref.No.58. - m Rv5,. = (m va52 + m vcmb2.)-
vz

Ref.N0.58. - Rvx5,. = Rv5,.
Ref.No.58. - m Rvx5,. = m Rv5,.

Ref.No.58 .- RvB.=(vaB2 + vcmb2)'2 =
Rv7,.= Rv5,.

Ref.N0.58 .- m Rv6,.= (m vab2. + m vcm62.)2,
= m Rv7,. = mRv5,.

Ref.Nos.43. & 44 - m Q6,. & m Q7,. & Q6,. &
Q7,. are exactly as m Q8,. & Q8.

Ref.No. 1 .- m va6,. = m va7,. = Sinm Q8,.m

RvB,.
RefNo. 2 - m vem8,.= m vem7,.= Cbs.m
Q8,.m Rv6,.

Ref.N0.20 .- vaB,. = va7,.= Sin.Q8,.Rv6,.
Ref.No.21 .- vem6,. = vem7,. = Cos.Q8,.Rv6,.
Ref.No.2 .- T6,.= T7,.= T5. R efNo.2 3 .-
P6,. = p7..= pb,.

Ref.No.24 .- v6,.= v7,.= v5,.

Ref.N0.37 .- rB6,.= r7,.= 8, RefNo.41 .-
RM6,.= RM7,.= RMS..

Ref.N0.34 .- P6,.= P7.= P8,. RefNo.17 - m
P6,.= m P7.= m P8, T
Ref.No. 7 .- Ar6,.= Ar7,.= M5,.m v5./m vcm8,.
Let RMR. = (r=Max.No._2.)

Ref.N0.35 -~ ZGRMR- = Z7RMR- =
V6RMR-ch8RMR-P6RMR-/ch6RMR-VBRMR~
Ref.N0.35 .- ZSRMR.1_. = 2.((AI’6RMR.'AF6RMR_1_.)-
/(tBrmR-1.-rBrMr.)-NO.) - ZBrwmp.

Ref.No.35 .- Z6RMR-2.- = 2.((AI’6RMR.1..- AI’6RMR.
2.)/(fBrmR-2.-BrMR-1..).NO.) = ZBrmR.1..

Ref.N0.35 .- ZBawmr+1. = 2.((Aff mpet.-
AI’GRMR.)/(I’GRMR.'I’6RMR+1..).NO.) - Z6RMR-
Ref.N0.35 .- ZBawrsz. = 2.((Aff MRs2.-

ArBrmpr+1..)/(rBamr +1.-1BrMR +2..).NO.) - ZBpmR+1..
Ref.No.35 .- All values of Z6 apply to Z7. with
identical suffices.

Ref.No.18 .- m Z6,.= m Z7,. = Ar6,./No.H6,.
Ref.N0.17 .- m P6,.= m P8,.

Ref.N0.19 .- m X6,.= m X7,.= m P6,.- m Z6..
Ref.N0.39 .- L(5.6).= X6,./{({vcmb,.- vcm5,.)-
/(vab,.- vab,.)) -(va8,./vcm8,.)).

Ref.No.39 .- L(5.6),. = Rp,.(Sin.Q5,.- Sin.Q6,.).
Ref.N0.64 .- Rp,.= (X6,./({((vcm6,.- vem5,.)/(vas,.
vaB,.))-- (va8,./vcm8s;,.))(Sin.Q5,.- Sin.Q6,.))
Ref.No.38 .- 1(5.6),. = L(5.6),./m vcm(5.6),.
Ref.N0.33 .- m vem(5.6),..= ({(Rv52./2.)(UB,.-
Us,) + (Rv52/4.)(Sin.(2.U5.) - Sin.(2.U8..)-
Y(vas,.- vab,.)).

Where U6,.= ((Pi./.2) - Q6,.) and U5,.= ((Pi./2) -
Q5,.)

Where Q8,. and Q5,. are in Radians.

Where Rv5,. = (va52.+ vem5.2.)"2,

Ref.No.31 .- L(6.7),. This length is optional.
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Ref.N0.30 .- {(6.7),.= L(6.7),./vcmb,.

Ref.N0.39 .- L(5.7);,. = L(5.6),. + L(6.7),.
Ref.N0.38 .- t(5.7),. = (5.6),. + 1(6.7),.

Ref.No.53 .- SFp6..= Tan.Q6,.L(5.6),.

Ref.N0.53 .- SFp7,.= Tan.Q6,.L(5.7),.

Ref.No.54 .- SRp7, = SFp7,+ X6, Where
X6,.= Z7,.

Ref.N0.54 .- SRp6,. = SFp6,. + X&,.

Ref.N0.36 .- X6, = X7,. = (P6,.- Z6,.)

Tables 7D & 9D to 12D. Planes m. - Intermediate

Note:

- There are two ways of plotiing the inner
lamina profiles of the various areas of airflow, the
first of which is to arrange a constant rate of
change of the values m Qm, and Qm,. and a
constant rate of change of the value Xm,. in a
radial direction. It is then possible using the re-
quired areas of aitflow in a Quadratic Equation to
calculate the exact values of rm,. to enable the
inner lamina profiles to be plotted. Initially this was
done but the curves were inconsistant in form and
for that reason were discarded.

The second method which was applied to the
example is to use the values m Qm,., Qm,., and
Xm,. as befcre and arrange a curve of constant arc
radius whose radius centre would lie on a radial
line intercepting Plane 6. of the inner streamline,
and in a similar way for the other streamlines. The
latter curves are thus the mean of the calculated
ones. The effect of of the latter when the area
Arxm,. is greater is to slow down the value of m
Rvxm,. to m Rvm,. and if less to speed up the
value m Rvxm,. to the value of m Rvm,. And as m

vemxm,. = m vemb5,.Ar5./Arm,. (Where Arm,. =
No.Hm,.m Zm,.), m vaxm,. Tan.m Qm,.m
vemxm;.

Ref.N0.43. - m Qm,.= m Q5,. - m(m Q5,.- m

Q6,.)/M.

Ref.No.44. - Qm,. = Q5.- Q6,.YM. Where

Qm,.= Tan™!.(vam,/vcmm;.)

Ref.No. 1. - m vam,. = Sinm Qm,m Rv5,.
Where m Qm,.= Tan™'.(m vam,./m vcmm,.).
Ref.No. 2. - m vemm,. = Cos.m Qm,m Rv5,.
Where m Rv5,. = (m va52.+ m vcm52,)"
Ref.N0.20. - vam,. = Sin.Qm,.Rv5,.

Ref.No.21. - vemm,. = Cos.Qm,Rv5,. Where
Rv5,. = (va52.+ vem52)"%

Ref.No.2A. - m vemxmy. = m
vemb,. Ars,/No.Hm,.m Zm,.

Ref.No.1A. - m vaxm,. = Tan.m Qm,.m vcmxm,.
Ref.No. 7. - Arm,. = No.Hm,.m Zm,.
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Planes m. - Intermediate between Planes 5. & 6.
Tables 12D. to 9D. T

Ref.No.20A .- vaxm,. = Sin.Qm,.Rvxm,.
RefNo.21A .- vcmxm,. = Cos.Qm,Rvxm,.
Where Rvxm,. = Rvm,m Rvxmg./m Rvmg.
Where R.= (r=Max.No.)

Ref.No.37. - rm,.= (Rx2- (L(5.8),.- L(5.m),.)2)-
2. +(r6,.- Rx.). Where Rx.= (L(5.6)2./2.(rB,.-
r5:.).). + (r6,.- r5.)/2.
Ref.N0.39. - L{5.m).=
H{vab,.- vab,.).

Ref.N0.39. - L(5.m)..= (Rpy.(vab,.- vam,.))/Rv5,.
Where Rp,. = L(5.6)..Rv5,./(vad,.- vab.,.).
Ref.N0.36. - Xm,.= (Rp,.{Cos.Qm,.- Cos.Q5,.)) -
(L{(5.m),.Tan.Q8B,.).

Ref.No.177. - m Pm.= RMm,.2.Pi/No.
Ref.No.41. - RMm,.= (rmo. + rm,.)/2.
Ref.No0.34. - Pm,. = rm,.2.Pi/No. Ref.N0o.35. -
Zm,. = (Pm,.- Xm,.).

Ref.No.18. - m Zm,=4.= (Zmo.+ Zm,=4.)/8. +
(ZMy=1.+ ZMy=p.+ Zm,=3)/4.

m Zmy=3.= (Zmo.+ Zm,=3.)6. +
Zm;=5.)/3.

m Zmy=2.= (Zmg.+ Zm,=p.)/4. + (Zm,=1.)/2.

m Zm,=1.= (Zmo.+ ZmMe=1.)/2.

Ref.N0.19. - m Xm,.= m Pm,- m Zm,.
Ref.N0.33 .- m vem({5.m).= ((Rv52./2.)(Um,.-
U5.). + (Rv52./4.)(Sin.(2.U5.) - Sin.(2.Um,.)-
Y{vab,.~- vam,.).

Where Um,.= ((Pi./2)- Qm,.). and U5,.= ((Pi./.2)-
Q5,.)

Where Qm,. and Q5,. are in Radians.

Ref.N0.38. - t{(5.m),. = L{5.m),./m vem(5.m),}.

L(5.6),.(vab,.- vam.,.)-

(Zmy=q.+

RefNo. 7. - Arm,.= NoHm.m Zm, and
Ref.N0.43. - Hm,.= (rmo.- rm,.)
Ref.N0.53. - SFpm,. = Sin.Q6,.L(5.m),.

Ref.No.54. - SRpm,.= SFpm,.+ Xm,.

Planes n. - Intermediate between Planes 7_ & 8.
Tables 8D.,14D_,15D.

Ref.No.58. - Rvn,. = Rv7,. - n.(Rv7,.- Rv8,.)/N.
Ref.No.58 .- m Rvn,. = m Rv7,. - n(m Rv7,.-m
Rv8,.)/N.
Ref.No. 1
vaB,./N.
m van,. = Sin.m Q8,.m Rvn,.
Ref.No. 2 - m vemn,. =
vem7,.- m vem8,.)/N.

m vemn,. = Cos.m Q8,.m Rvn,.

Ref.N0.20 .- van,. = va7 ,.- n.(va7,.- vag,.)/N. =

- mvan,. = mva7,. - n(mva7.- m

m vem7,. - n.(m

Sin. Q'81'~ RV

Ref.No.21 .- vemn,.= vem7,.- n{vem7,.- vem8,.)-
/N. = Co0s.Q8,.Rvn,.
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Ref.No.22 .- an=M.No./2-= TnRMR.= T7RMR-+ (y'
1 .)(RV7RMR2.'RVHRMR2.)/y.2.g.C.

Ref.No. 3 .-m Tny=pne. = TNrug.

Ref.N0.22 x.- Txn,.= T7,.+ (y-1.)(Rv72.- Rvn2.)-
/y.2.9.C.

RefoN003x.- m Tmr;xt = Tmr-x/2.

Note: - For sireamlines whose number is less
than the Streamline (r=M.No.2) = RMR. the
value n.(Tngumr.- Txn.)/N. should be added to
Txn,. For streamlines whose number is greater
the value n.(Txn,.- Tnpugr.)N. should be sub-
tracted from the value Txn,. It will thus be seen
that in the temperature levelling out the surplus
heat is presumed to move radially outwards
between Planes 7. and 8.

Ref.No.22. - Tn,. = Txn,. + n.(Tngmg.- Txn..)/N.
Ref.No.3.-m Tn,. = m Try=y. = TNy=yio.
Ref.No. 4 .- m pn,. = m p7,.(m Tn,/m T7,.)Y01),
Ref.No. 5 .- m vn,. = m v7,.(m T7./m Tn, )"y,
Ref.N0.23 .- pn,. = p7,.(Tn,/T7,. )/,
Ref.No.24. - vn,. = v7,.(T7,./Tn.) "o,

Planes n. - Intermediate between Planes 7. & 8.
Tables 14D. & 15D. -

Ref.No. 3. - m Tn,. = m Txn,. + n.(m Tnyaua. -
m Txn,.)/N.

Ref.No.22. - Tn,. = Txn,. + n.(Tngymg. - Txn..)/N.
RefN0.23. - pny. = p7,(Tn,/T7, )P,
RefN0.24. - vn,.= v7,.(T7./Tn,) 1,
RefNG. 4 - m pn,. = m p7e(m Tnu/m T7,)701>

Ref.No. 5. - m vn,. = m v7,.(m T7../m Tn,.)""¥1,
Ref.No. 7. - Arn,. = M5,.m vn,./m vemn,. Where
M5, = M4,.

Ref.N0.37. - . = 17,.= r8,.

Ref.No.42. - Hn,. = H7,.= H8,.

Ref.No.35. - ZNpMg. = an=M.No/2- =
Z7RMR.vcm7RMR.vnRMR./VCmnRMR.v7RMR.
Ref.N0.35. - Zn,=1.= 2.((Amy=2.- Arn,=1.yNo.-
(Hnp=2.-HN, =1.)) - Znpup.
Ref.N0.35 .- Zn,=q.=
an=1.

Ref.N0.35. - Zn,=3.= 2.((Am,=3.~ Arn,=».)/No.-
(Hnr=3-'Hnr=2~)) - an=2- )
Ref.No.35. - Zn,=4.= 2.((Arn,=4.- Arn,=3.)'No.-
(Hn,=4.-HN, 23.)) - Zny=3.

Ref.N0.36. - Xn,.= Ph,.- Zn,. Ref.N0.34. - Pn,.=
2.Pi.rn,./No.

Ref.No.52. - §(7/n).. = Tan. " (A./(Ry.2.A.- A2)-
112.).

Where Ry,. = L(7.8)../Sin.(2.0(7/8),.).

And A,. = (X7,.- Xn,.)/2.

Ref.No.56. - L(7.n).. = Ry,.Sin.{2.0(7/n),.).
Ref.No.55 .- t{7.n).= L(7.n),/m vem(7.n),.

2.(Armn,=1./No.Hn,=4.)-
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Ref.N0o.59 .- m vem(7.n).. = (vem7,.+ vcmn,.)/2.
Ref.N0.17 .- m Pn,. = 2.Pi.RMn,./No.

Ref.No.18 .- m Zn,. = Arn,/No.Hn,.

Ref.No.19 .- m Xn,. = m Pn,.- m Zn,.

Ref.N0.57 .- L(5.n),. = L(7.n),.+ L(5.7),.
Ref.N0.53 .- SFpn,. = Tan.Q7,.L(5.n).. + (X7,.-
Xn.)/2.

1l

Ref.No, 240'- Sanl". = SFmru + ano

Ref.No.41. - RMn,. = RM7,. = RMS,.

Claims

1. The COPYRIGHT FOR THE BLADE SHAPE
DESIGN SYSTEM described on Sheets i3. to 37.,
Tables 1.A., & 1.D. to 20.D. and Figures of the
PATENT SPECIFICATION OF A REPEATABLE
AXIAL COMPRESSOR STAGE OF COMPRES-
SION which LIMITS THE EXISTENCE OF THE
ENERGY DESIGNATED Esp. to the AXIAL WORK-
ING LENGTH defined by the DIMENSION DES-
IGNATED L(1.3).

2. The PATENT reserving to us the SOLE RIGHT
TO DESIGN, MANUFACTURE, AND USE ROTOR
BLADES HAVING SHAPES which are defined by
SETS OF DIMENSIONS OBTAINED BY USE OF
THE ABOVE SYSTEM which can be identified by
the SUDDEN CHANGE IN DIRECTION OF THE
BLADE CENTRE LINE AT PLANE 3. which using a
SYNOPSIS AS TABLE 1.D. is at a maximum on the
ROOT STREAMLINE decreasing with the decreas-
ing thickness of the blade on PLANE 2. radially
outwards, and if using SYNOPSIS as TABLE 1.A.
would be the same as TABLE 1.D. on the ROQT
STREAMLINE but depending on the rate of taper
of blade thickness on PLANE 2. could increase or
decrease up the blade.
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‘2235906061 |
195826 I% i

2.
472965540

2176411
599898871 |

it e

896000515

909-495508:

1 e

C.3.

'ESQ%'757'8
2155276 k]

T

Cbh.

»

835621 '[QQE
+9899552970

Ra

va

HbO 2

STAIA

rﬁa—gl‘ssﬁ? .
101-890433 12
3445638352 |

7 0
15373970372

P PRTO

n

S

56973396178

:9898%7 1
3

£5547

. 171
5
J

\/ o o= Va ‘S)
% \*J o w— .
vau-ag.

m

»! .
2401097967

—

vb(l:3).

ha e

AL

b(

. +

2. *0001289

*00008{3705

E('°2):

Y

ol

208966

00007503
*000

-0000706125
-0001} 18959

»

\J ’.

.« 107-86)

%‘?6'7373_8 J
3 0

1£79-239 140

LKA

1190

ey}
_3

o

kw
uy

B
/(102

23092-508208

AVN(TE))
A

‘3662~ 84129
1001050665

2 ng-: 02799

. 191

Q704861993

R,56:079320
£536714719

03-20L9
9271319757

8220-461854L

Chana

297 58I L

= .
-= s
Va3.= Ve,

Al

2121634888
13- LebqRL66

N vwemnl.
MY, -

M. _Ek(-3).

m -2

S

. A
L'BRA9e Tl aﬂﬁﬁs‘g%—q-gﬁfaoo; |
692 (o)
3688-875466

Em

HEHH

1419239140

i

™ Ef1°2).
3)

9860-89¢306 |

Y T2 53,

53117 2800¢]

it |

o]
i
&

235_7%585 el

Ee sg__:'fa:qa

ANGLE A\,
i

00
488026855

1 ao

2
J
o

908

6 52
50.923)320

ORSE PoweERr

8267090817

P84255850)
£853:9505) 10

2642769-28L

€68-9563
3010047

.

272-3139,80

Ly lh.

15

260-6133351]
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TABLE 1A,
Compressor Stage |. Synopsis.
Values [ =3. r=4. | Units
| U e (-3). JoLZIRIOLD 6612597746 |FT.
2 Pl P3. 2107195346 |-1978LB(619 FT.
3 % 1845536703 |-)7132808493 |FT.
A . 0261658636 [-021.5676125 Y.
5 . 810,8L2E0 |TEOAIRELLB [FT./SEC.
6 STA‘T\ C 1. = 2RBe. L KRELVIEY |
7 .bq : ’8 o OO el M
=% " A = [6=5902375718 515. } LB.
9 <. = 131552761] | FACTOR
(») [ == 68 EACTOR
| b. [F72(83R848083 | 2TIR5 ] LB./LB.
_1% Bal, L@B150120L9 |- LB, .
val. 3+819%7593 i SEC.
ﬁ%__ - : vem . [352:6000897 7-Q%o KE7$E§—. ‘
. ———— . V‘
|16 Dl = 90 Te.
17 1 1. ) = . 0 5 fLB
IR [ va2. vbZ2. [336-2571302 |361:4] ! r-'r./ssc
_%q va3. 501-15]0622 |470+7227255 | FT./SEC.
0 vbl. [856:800740) q F1./ SEC.
:g% yb3 [250:9 0b|230:él F1./SEC.
vas.—val. @raas , /SEC.
Vae-—va 2 1323¢- &_i‘7ﬁ§ bt [sYY] oJ/SEC.
(vbl.~-val.)]792-980864 %ﬁ%%f’g;iks ET, C.
(va3d.- %3 25020713816 1097 . /SE
26 |’ vall:2), 36a-iog67qF SEC.
a.’ * . QO'BO 5 2 EC-
%E -oooozgqq%- SECOND |
. .OOO\OES‘7E- SECOND |
30 1-2). = FT.LB./LB.
{ Epgl-a = . ET.LB./ LB,
25 1 E ) — l(;‘) = nqo F'T.LB./LB.
<), = «8617190 |FT.LB./LB. |
BL " - * FF:l'r-L P tg‘
. LB .
_32 Egl% FT.LB./L
3'7 -3}, FT.LB./LB,
EX ELVIN
39 LR./JFT1¢-
| 20 13- /LB,
A A FIE'

22 £T./SEC.
3 LB./SEC.
Ll | S IFT.LB./ LB, |

* b ? FT.LB' N
(1-2). Er.LB./ LB.
7 .2). 542‘0265_40 9871:919757 _|FT.LB./ LB,
3. |29 té‘?gl& e Je1e | KELVIN
BTN A 2‘1‘7-%73 5%? R A L I
" . . 3 . I3
51 " <. 1272362269 [45:02368L24L ! | DEGREES
| 52 oRSE PowER 243;&553&66 312- 2708151 . P.
523 [(l.xil.x«37) [223250-8I10 1:572 | PRODUCT
54 (l.xu,_.. 243-03282211237-392259 | | RRODUET
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-TABLE

1D.

Compressor Stage 1. Synops'.s

17

Values r=0. r = r=2.
| YU3 . «@2233333333 {7903 <117P9E55L0D
2 -2(93327503 ['2364616782 }22238906Q4!
3 2341327503 2189191751 ['203706]9398]
| 5 | 2?5‘9%%(;2% '°‘7u2%§1_Lﬁe:§i?‘°'q%gem"
6 |STATIC T, |288-1¢0 == =
7 n D. HB96 000515 = =
_g It Y, 59037518 | = =
" z_}alag_%ﬁ'ze ,.E?ﬂmoém :26:62504 9
> R G%E T34 I 5
' 0. .2316638)09, 2 .;;r;’gq'o:z? & qsgq |
‘2 . . . Ps) N
13 [val, 114 0112483 161:BI0937 1 sécha_a_@sﬁi'
] vl ggg‘-msm; . 3,882 1RLS
15 1 T11. 821780004 == =
] bl. 1762009909 = =
17 [l ' 15.37397032 = =
IR Ivaz., ubh?Z. 512052 aBg7el
19 lva3l, 333- 99 [L15413@578 623228
20 vbl. [619:56244522 [672:84153381727-32602
[ 2 vb3. [285-3921090 |279:817 LRTR2123
122 | 3 —va EVQ-E_’Q?_S_E_MS 3. .
| 23 | - val.) 1230-12333] -2 q5RL2
_§L vhl.=val 505.5{32099 |
125 (vald.—vy 3.)@-_8_@3?_@_13 1353212379 | 37 43 l
%Q 1+3). [326.9306332 |33L7 70 1339-37296
I-3). 3647227 3806639991 3'3?71 39k 43 3
e8| (-2). 0000601 ~o 2027
'gg_Ex 2, o 32556 'ngo_a_or’aa >2<?§§q 0 '584%%%
EY] : -2). 1725~51'6 77 |2120-65. 3% o‘570~ -7
32 | . f
| 33 -2). 182 >5 1262155268 |188-9026750
_%@ k(-2 l638~(;3 9 5 17984483598 {193/-092082
2 1220 3 5as
37 1-3).16618-LL9L35 548
38 = q-385877
239 | B, = { +330613
[a] N\ .52 ) 3
| v i. —
— - 8B99C 7.3
e %3‘ -
A — 1916-901393%
bb — TER-GT7L586
L7 ). — Soo 01569 '
Ly | 5 — 290- 719-‘.5;{03
A _149-0891.904% |50-3074232 71513142138
50 .. |BR«§L120257 |55+ 123133 1L |50- ]
5T | C. |601710L36 Qi 24352107
_'_Eg Hor oWER — Q4548353 [95°5L220010
53 [(\.»1L.x37) lI311,29°55) |149 5.0 1617460°561
5L [(1x] a_ga-'%‘sgs"no 212-3139480 [260:6133851
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TABLE 1D.
Compressor Stage l. Synopsis.
REE T Values r=23, r=4. [Units
I e (1-3). TJOL27R16L2 1 66125977LL |FT., .
2 |[Pl. Pe. P3.1-2107/95340 [197848L619 FT.
3 Zo. 2311884938246 (-1732R08493 |[FT.
A Xe. 3. |-pe22257093 |-0245676125 FT.
5 i IO 842660 1760-9786LLB |[FT./SEC.
¢ leaTATIC T. == 288160 KELVIN
1 1 £ = 1896-000515] LR./ET<
s T V. = 142590371578 13- /LB,
9 83. 1-287635535 (135527641 EACTOR
o) AR . OB 12213] |- 6866 563LL] EACTOR
1} 137982981 [-8356277485 LB./LB.
e [Bal. ‘B869659,070 |-9937066480] LB./LB.
13 val. 63-8]987593 | 15-000 FT./SEC.
A Ve . 135360008471 359-000 FT./SEC.
15 T 1. = P82 1780004 | WELNIN
| 16 Hl. . 1762-0093909 | \ B./FT%-
IR EVAR ' = 15-37397032 | eT>-/LB.
_{_S__ME%- vbe. |367-1027939136]-LI182061 | FT./sEC.
19 lval. .54-33864.8] [1.707227255 | £1./sEC.
e0 vbBl. 778 0BL0L9L 1175-9786LLB | FT./SEC.
<l v D3- |2LB3-R8R74L77 12306109288 | FT./SEC.
22 (val.~val.) 390:5187722 (551227255 | FT. /SEC.
232 (va2.~vyal.) [303-282918013L6- 122041 | FT. /SEC.
el [(vbl.=val) [714-2661734 1760-9786LLR | FT. /SEC.
25 (va3.~vb3)1205°449900L 2401097967 | FT. /SEC.
26 | ynva(-3). 1339-41374291327-9109055 | £T./SEC.
27 I vb(-3) 0L 6245153 1L01-5166129 | FT. /SEC.
_%L_E(L?IE( 0000622338 [ D0006L568L] SECOND
9 23).1-:0001081804 [:000102318 SECOND
30 {E{-2). 3366106663 4036137381 |[ET.LB8. /1B,
3] 1., -2). [3087-920760 [3683-875462 |FT. LB./LB.
32 | El-27. 12382056225 1679239140 |ET.LB./LB.
33 Ean(l-2).1278:5261029 |,.07-8617190 | Fr. LB./LB.
34 [Ek(1-2). 2031-010828[2026-/,51789} FT.LB./LB.
36 2). 16635713916 7602428310 FT.LB./LB.
3¢ |Ek{I-3) 314629680 |2(.39-965256| FT.LB. /LB,
37 W(-3). [7L70-80666418608-080059 FT. LR./LB.
38 | TR3=T172 295:0765027|297-586 1414 | KELVYIN
39 | =2.= he. |2059-811569 |2121-68L8831 LB./FT2-
*“°—?%3 = . |2 75239595 134692466 | T3/ B.
A Y . 623L073156|-80795.6563 ET2:
_i@ M yveml. 13646332906 |1348-8218749 | ET./SEC.
3 —  11- 05581803 11833178108 | L.B./SEC.
Ll F3). [2675-5/16RG8 128323 6080L2 |FT.1B. /LB,
£ 1y (-2). |12338:092054|2570-6L12L8 |[FT.LB. /LB.
L6 I Ei(1:2).  1937-5749137 1030829546 [FT.LB. /LB,
Y] yn W(O-2). 15951183866 |6(35-104836{FT.LB. /LB,
LB I T2.%23. 29-9LLL058]292-9158 2 KELVIN.
L9 NQLE A\, _152-107295¢21 _2 66’57% DEGREES
50 B. -205,.92L7 | 6575 | DEGREES
5] " C. |i8-93 182 45 0368448&] DEGREES
52 HbRSEPow&R 158-088650 12141853329 . .
EQ 101 x Mo 1) 1860176 067]20L3(31-572 | PRODULCT
5k Q %V l.) 249-03282211237-3322591 | PRODUCT

18
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TABLE 2D.
Plane 1. Plane (nh=1).[n=2.)..,(n=3.),
_|Values r=0. r=1. r=2.
5k Ivan=0. |V\1-0112L23|10/:8909391{86°1932
55 Ivbn=0. 19-52445221672-3L15338 7'2’7'326028%
5 [wvan=1. [160-0359187]i52-5368559|1!-586L5C2 !
55 [~son={. |56L 64866 |609-2973317]654-1,925671L |
56 [Ek(ln=1) (196-0112498 |200:2506517[196'0810566
57 I[E(-n=1.) £0-8197121 | |808-8731496(993+43713718
58 1= 1. 1-207548L 11631355605 |926-L.330069
62 ne - ~G25071104L3 8913632314 a7
3 [t(n=l) -00001236872[|-0000127169 |-0000129273
el [L(n=1.) [-00421LL0 7% |O0L3RISIIS |-00450333L,
65 |Fhanz=1. [‘0073817946 |-0081524(58 M%ZQ_I]?
86 IR Ehan=1. |—-0045393231 |--0034135474 |~- 002185755
{66 San=1. 0016947350 |-00161 11664 |-00Ik122R8T 1
_37 R Sanzl. |--0/0i663827|--004 ‘%{:‘izq—m —-0094645058 |
61 Rphan=1. 0006947350 [~0016177664 |- 122891
88 |R Rpan=1/--0]0(663827 |- 0039:81970|~- 50581 |
A =2, 206-060595]1 [20 zaj)g_Z;%%m -919519
55 vgn-- . 150G-3685210 |545-7531 ;“ i-‘el‘i:o".s
Ek{ln=2) 57860469, 1.80-2243379 |£37-530793
5/ O-h=2__)T. 11532:012838 MH&M&%
58 [ER(-n=2) (104369010 [IR5FEIQITL. |1645214L2
62 IRan=2 . 375] -%eaee‘eﬁr _gg__%; 311 5‘":3517'
63 t,fim_“i—='a. <0000 -0000 Lm-oooo
ol [L(IM=2) [-0083258(:)5]|-0085744162 |-00 191
kggs han=2. |10137917982]-0i516 eaf?gvé ‘oneéae.u%—ls
86 R Foan=2. -0 70|—-0072: 103466 —-oo‘é_'n:reg 81k
&6 Sa\r‘\r-% -003810349 —Qo_w%-oosv BE55L-002353,01S
87 IR San=ze. |—-019522075d—-018836758( | --0/823937
6] Rpan=2. [-0039103(36 -003 795855, [F003594719L |
82 |R Rpam=2. |- 0195220758~ 0188367584|--0(82393318
5L [van=3. 252%85?1114 2E3.8086894|252-3T25867
5211_3—3‘= £l 6758_'&5." Z B;Q'LBSQ 210 3@5& 5
TN=3, 5471 . 72 (874 0
57T IE(-n=3) :9:&5‘79350 l88’7‘-370§é‘8'§ gsng«o%‘avs‘_g_
| 88 [EpUn=3) [1LLI-L8L326(1781-3 012169-34368%7]
62 IBan=5. [Q701L13%53]-832 6—7“;62 -_e_ga_sa_é_,%%
3 [(1n=3)_ [-0000363332-:0000371823(-00003 7597
_6% L(I-n=3.) -0 %%&973_2_@-0» HeF 12 [0 1BILT8]T
b [Epan=3. 019507567 71-021413 /c3-0e3E 380307
EAE Fpan=3.|—-0153360 1210 e - 00300 5 2463
87 |San=3. [|-0066507287|-0066132L459|-0063645964
87 IR San=3. |--0£813928509—.02 Tc0388H|—.0259687/013
67 [Rban=3. [0066507289 20066I130kLT 0063645964 |
88 [R Rhan=3]--0c8l 8507|-.027203B879]— « 0259687013

19
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TABLE 2D.

Plane 1.,Plane(n=1).,(n=2).,(h=3).
| Values | r=3. r==4. Units
5L lyanz 63-81987592 |15-000 FT./SEC. |
55 lvbn=0. [778-084OLAL {775-9786LL8 | FT. /SEC.
| 54 [Vanz1. 1244764595 [BL-2836L122 | FT./SEC.
55 |vbn= 635:8877983 {693-0665570 | FT./sSEC.
56 [Fk(l-n=1) [177-09LLL28 [106:838927% |FT.Le. /LB,
57 EUn=t) 1211-920%70 1474825457 |FT.1B./LB.
gg Epltm=1) [I1] %-__z__wégva_:sew‘?? 238 [FT.LB./LB.

an=\, ‘8043252803 I | LB./LB.
| 63 1b(n=1) + 00001207 -000013689% SECONP
b4 L(In=l) 006230736 [-00L314LIL PT.

65 \Foans=!. +0096355753|-01005517. FT.
86 IR Fban=l. [--000960989] —.0003%21 76 €T,
66_|San=\. -00123092J3 |-0006795657 FT.
87 IR San=\, |~-009365593)|--00973277L3 FT.

61 IRpan=1\. [-00123D092]12 [+0006795667 £T.
88 IR Rpans=l. |- 931 |- - 00737713 FT.

56 lvanz2, |IR85-133043] |[I153-56728¢2 Ez.ésec.
55 |vbn=2. 162-691547 1015 Fr./sEC.
56 [EX(=2) 469-3%362-9935 7IFT-LB./LB. |
57 Ie(ln=2.) [2154- g P2 -311923 [F1.LB./LB.
58 [Eptn=2. qug;ggq‘?s?sg?’l 23%2- qo z FT-LQ/.[LB.
62 E.%m‘ =2, | i1 . 719323 LB, /LB.
63 16(1'n=2.) 1-000025 000026 QECOND
6k (1= -0090L73533 10095784072 ET.
e5 |[Fhan=2. [0 ‘7805%%3 -0184%)5702 T,
| 86 IR Fhamn=2. |--00293¢iMI|--001811(9 FT,

66 |San=2. -00318%05'_@ Q0 15¢9 FT.
87 IR Sam=2. |=-011552(702 [~-01 8054344 FT.

67 _IRhan=2¢. [-003]8L30Ll/-0022487547 FT.
28 IR Rpanﬁ. —-0175524702|—-018054764] FT.
5L |van=13. 57896267 |22e-8503237| F1./SEC

c lvbn=2. 3 Q61 |52 1-2623315 . /SEC
56 [Ek(-n=z=3) BT5.-5449125]1763:-2839279 [FT-LB./L8.

2 [E0n=2) |2827-Q153643LiI-269,0! [FT.LB./LB.
58 Epll-n=3) [2593- 3913098655557 IFT. LB./LB.
62 1Ban=3. 7830784} 1 |-8F0L1415 LB./LB.
63 [5(-n=3) [-0000371361 |-:0000393012 | SECOND
64 L N=3)  [-01336470L3 [[QILIOT1308 FT.
65 |Epan=3. 024784959 |-0256090751]  FT.
86 |R Epan=3.|—-0058846484[—.00 (2982988 FT.
66 19an=3. = [-0058510158 FOOLET39 (33 FT.
87 IR San=3. [~-024I8%2I2 5--022233@% FT.
&7 |Rpan=3. -005851015% 0046739133 FT.
[e |R ud, |~-0246/821288|-~028233 606 ET.

N
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TABLE 3D,

Plane (n=4.). Plane 2., Plane(n=5.).
REEI Values r=20. r=1. r=2.
54 [vamns= L. 2981099418 |30L: (0kbD65 3077656540
55 399:2)25898]1,18-6641254 |4,35-99218
56 1179-072917_[1219-3,,0811]1366:5636306
57 L) |1136.5]19257 [2156-995066 [2649:167925
58 Y 1656-553516 [2035-828160|2467-821357 |
&2 ‘8168032025 [-8096062229/°711L5022536
63 -0000481928 [-000092623]-0Q000497666 |
3 LO16L2ILT 01897 0173596787 |
'Z%' 02 é 78952 |-026865098 '-o;"éq 71860
A —-o‘%;éeqosg__-» Q18721 |~-0138515767 |
A -009930637 [:0100092¢71 10038630060
37 = 63126 |-+03 :-:{‘o?é%‘
i . 009930637 10100092611 [-0098030009
a8 0362863126~ 03479£57341--02 7681

301346242 135512056233 -1E87¢2
"5%'; 3ol 1306242 [365:1205233 [363-1507213

56 1638435945 (117198683598 {1934 0920882 |.
57 JE 1807-832558 [2246+B6986) [2759-549
58 1725-5165711 [2120¢ 3 .

) -@3ZL2T14LB5|7970186924[<160 ]
63 *0000601369] TR
A 0204913728 16211721585 [-021
&5 «028975713L7 -031583]062 033819803
84 J=+028695£203]--02L30 737—-0!(?5‘523751,_
66 . 1:01377571360 |-0j40L1220! 0139360040 |
37 =5, [='0 &190 |- *0LIBL5L598|--029 06
[4e] gpsm:-a. -0137795373'“"07- 160412201 |-01393600401
28 IR Rban=5.|--0438956!90}~ 04181545 ~-03ii‘,_1!

Plane (m=1.)

8 lvamz= . [353.9E 19643 36 R LB BT 6E6oe L
69 [vbvmn=). 13323861212 [31,.0-0599855 341027695
70 [Fk (2 m=1) [106-5049a1 1347290209 1668504269
71 _|Esb(2:-v=).)13.296239 E.0LBC206 15661073 |
_;_2 W (2 M=) 103216153 (1836804003 [159-29L3196

3 b(écl'mﬂ-)) +000030674L3 :mgo_ﬁ_éé‘l‘l_;q_ogo_%él%ls_
L L@ m=l) |-0104521283 -0098855369 [-0093221031

' :ﬁg L %:“-mﬂ.) <030 ’4:5__0_5_‘ 1 -03105R8295( [-0309595 174
76 [Epbmz=). mqsssgi@ ~0LI555469) [-0L32 114335 |

90 IR Fbbmz=1.|= 0417364085~ 060LLLEZT [—-0330565

71 1Shme). 024823953 ['02L4018197 023835971 1 |
191 IR Shm=1. 1= 062606LLR0 [~*0575182864 --0524920013

78 IRblom= 1. _F02k) 516362 |-02L0135830 |023387634.2

92 [R Rpbmz=I.[-"062936,07 jﬁ:—-o ’-jj-:ojséﬁz

21
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TABLE 3D.

"lslane(n 4..). Plane2. Plane{n=5.).

ao| Values r=3. r=tle Units
5L van=4&. 1306 k462103 [292:13L56L3 | FT./SEC.
55 [ybn=l. 1492990450 |L4L-3302937 | FT./SEC.
5¢ [Ek(l'n=4.) [1396100939 [1322:77000! [FT.LB./LB.
57 [E(l'n=04.) [3231-78 3932-861686 |FT.LB./LB.
58 [Ep(I:n=4.) 296 3511320635 [FT.LB./LB.
62 IBanz=L. 753736_56'3'7 859128348 [ LB./LB.
63 [E{l-n=4.) [-00004,99378 [-0000618337 | SECOND
ol |IL{Ln=L.) 110176580105 |-018&1047L6 FT.
gﬁ Ehan=4. [10306L6L057 (10316302246 ET.

6 R Fran=L. [--0088273954 [--007818 680 ET.

66 =Ll -0092L513¢8 |<0073608%) BT,

a7 =L, |[=:0312E86643]|=-0311.8 2] FT.
i anz=£. |-0092,51368 -0019608818 FT.

8 R Rpa =l [--0312286643 031 ,8R80228 ET.

Bl Ivam=0. 3&7-1621939 1361418206 ET./9EC. |
22 T=0. |367-1027939 [361A82061 | FT. /SEC.

6 [Ek(1-2). 2031-010828 |2026+51789 [FT.LB./LB.
57 [E{1-2). 3366-446862 4096713738 |FT.LB./LB.

8 1-2). 3087-92076! 3688- I5662|FT.LB./LB.
@2 2o |11379482991 2774851 LB./LB.
63 [B(1:2) 000082?333 0000445 SECOND
164 [LA1-g) 0220058772 -023"'1'6&0"'—0556 FT.

65 |Fpae. F03563L664L 120367199474 FI-
86 R Fh ;o_:ge&ss:a —.0]2L15226] FT.

66 %§ 013408977¢ 0121523606 .

a7 |t ac. |--0370305381 |—-039828129 FT.

67 hac. -013L0B9 776 |-0121523606 FT.

R Rbal. [--0370305381]--0369828I¢9 ET.

Plane (m=1.).

6% [vam=1. [38L51996L7 |3B327911I0] Fr./SEC. |
69 [vbm=1. |363-£5998L7 [335-€571L9& | FT./SEC.
70 [Ek(2-m=1.)[203-801,2L5 [252:99553I5[FT.I 8. /LB.
2 [Eabl M=) 11410439 [1&31LL6R7 |[FT.LB./LB.
72 2-m=l.§ 1926603804 |236- 6310628 |[FT.LB./LB.
13 {E(2sm=1.) ~Q0 249209 |-000024£3279] SECOND
L, JL(2-m=1) 1-:0088120L7R -00573373@ FT.

3 (- m=1.)_|-0308113250 [-031913TS7E Fr.
16 IFhbbm=). 0LLLBRBIES |-04519L2715 ET.

90 R Fhlows=l. |- 026148167 |-- 028453314k FT.

7 1Shwm=1. *0227313265[:0212108216 FT.
IS %Em:i. — 0479001865 [~ 06643713604 FY.
/8 |IRpbm=1. k0222629095 -oa_o_g%g_@_g_ﬂ FT.

R prmﬂ. —0L8371:6035|--0{]0¢I5012 FT.

2

2



EP 0 416 186 A2

TABLE 4D.

Plane(m=2). Plane(m=3.). & (m=4.).
5| Values r=0. r=1. r=2. .
68 vamn=2, 13631693745 |319+127742eq [3a2-14LL5 240 |
69 [ybm=2. 22046276181 |324-9992478 325-04.67977
70 [Ek{?: =g%_z:e.oosua=3| 273:8436338//3,0:2292355|
71 Espm=2)[13-1609571 [19419,LBLO ELo-aTﬂ—ug-wo' q
78 ag%m;z).) 202°8LLLBE0I253+ 7419\ bl éggo%oaso%
73 m=2,) [-0000600521[-0000559222|-0008E 18450
AL (- m=2.) [0 5043|-0192687833 -0@655%— O]
9 LU M=) 0409538771 0604 15k2, 103972 10933 |
76 Fpbm=2. [0 192 [:05Q&000031[-0516598108 |
90 IR Fhbhm=2. [~10663251675 —-ovqéesqqzﬂ—-o'Z%ieﬁoaaé
77 Sbmz=2. |-0350312469 0345 116093[-0335153523]
91 IR Sbwm =2. |—0802300898|—- 09568 ~-06LL135021] -
78 Rbbm=2. [°0337 06{:0320581 170 |-03177601 | 5 |
92 | 'R_%prm=2 - QBI5251441 “Eé'o'é"-- 12018305|-- 0661528429
168 v = 3713.58£1496 39113135 (06637425
69 |V = 3088891151 _9?%33’309- CI0_|305-990€359
70 328.5015Q34|417-6221339 6201364282

i 23-61215320((.5-2.375900 |68+ 0049614 |
72 IW(2-m=3) [298:B89L30LI372-[845/,39 [,52:1314,663
EE) -m=3) 10000881901 [F0000R|17 742 |-00007 5]
LA (2. m=3.) |:0300503744°02Q1716LL09-026320,212 ]
7 [L(I-m=3.) [:0505L17524[-0433L])19aL.[-0L79568305
76 [Ebbm=3. [057171708LA[+058115LL54|-0590651766
90 IR Fblbom=3.]="08L,7,9) L]~ 071 021—-0591eBI?Z
77 ISbm=3. | *0 1]

9] IR Som=3. |~ 03652P06L6{— 085706&524— 015251775 |
_‘i_g Rbhbm=3. '025708505]|-04123365593[-0391 7
92 R 'Rbbwm=3.[~-09%674310 [--0830263888~- 0790519243
| 68 3@3“‘9@12(&5 LO31349626 11211303267 |
69 297106120 2948179723 9 \
70 3.993 56518622141 706°57200°2
1 52-643%283 |8§0777292377 [120-8377091
T2 391.3,95 101 [£86.0082872|585:671,2932
73 000115 142R[1-00010623202]-0000976550
TLA 02Q23LLIT11{"0366341220|°0340642014
7L D |*0597257R239(-0578068815: 0557006107
7¢ . 1-065849L8L78[:0661370912[: 0655622483}
ER ~1021985824/=0 =~0717627L28
71 e .nos%ggnégg -0512350)575[-0522308174
Al kam-,_,:%h_ﬁgzsﬁ% 2668~ OR509,1 137 |
78 M= L. | 0607107t0] 0485952061 [*0656 734430
a2 — ~' 039592192 |~ "0RUELE5 2}

473827194

R |

23
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16 186 A2

TABLE 4D.

Pl

ane|

(m=2.). Plane|

(m=3). & (m=4.).

REF

Values

r=3.

r=kb,

Units

68

vams=2,

049971356

4051600139

FT./95EC.

€9

vbms=2.

319-8171754

309-0960932

FT./SEC.

10

E k(2-m=2.)

71

Esp(2m=2)

L4560 1762

17:06L0228

520-8LLb6k42

FT.LB./LB.

65:2678760

FT.LB./LA.

12

W2 mn=2)

3712-4998L66

L55.3R67682

FT.LB8./ L.

13

tiom=2)

000048002

<0000465370

SECOND

JQ»A

L{(Z2m=2.)

0169976519

QI6T06I8LE

T,

L LAl m=2)

0390035291

02988 68LO|

FY.

'16

FEhbm=2.

0521

90

B Frbm=2,

214LR5¢51-0
-+0372548019

0523218093

FT.

—03222T027L) -

FT\

17

Sbhm=2.

-031894L37 13-

-0299890205

FT.

a1

R Som=2.

~-051505285!

=~-05[,5598162] -

FT.

18

Rbhbwm=2.

+0239191677

0277542225

FT.

|32

R Rbbm=2

= 054L80LATT

= 0561966142}

FT.

68

vAamM=3.

q

vbm =?>

19 0
298 V143660

70

Ek(”

63‘?478‘7’] 927

L 71|

Es

100-2633963

427-0004a177

FT./SEC.

282:935039%

FT./SEC.

803-547 336

FT.LB. /LB,

1171 l

£239.51834964

65&‘717118

ET. LB /LB,
FT.LB./LB.

-0000695812

<)

02 3950

0466093280

000%88 AL
0¢ 1775

SECOND |
FT.

“G[ 71688331

FT

0587 101347

—-04,81235083|

*O05824B1L37

FT.

=-0L1136 1,599

FT.

‘0264847879

-+ 07034919556

ET-

-Oy.O"l‘la_,_g_a;_ BLISTT17 |
=3, |- 0660605604~+061490726

ET.

FT.

‘033680556
-+ 06630

7

FT.

L36-891 L1713 |

[ 48-8618216

FT./SEC.

272:5315569

256 '7'!3‘?81&0

Fly/SEC.

R71-9721365 |1

Esb(? m=4 )

1782567050

! 6110

FT.LR./L8.

g6l- 0315003

ET.LB./LB,

W2 m=4.)

£93-1160315

£40-072 1107

=T.LB./L8B.

m=4.)

-0000g89579 |

*0000R53598)

SECOND

2v=.)

0316751891

L{-m=L.)

0536810663

03064641884

FI.

«05382L2 k0

FT,

F'bbm =L

-0642835499!

063104382

T,

-
-

RFh

~-0587583617

~+0509878302

£,

049195192

+0LEI35031 1

FT.

Sbwm=l.
R Sbwnm=L4L.

= 01362244.76

=-0613571273

ET.

Rbbhwm=1L4.

‘0420579123

~-080%8L0545

*03R853674

FT.

=-+075555L4170

ET.

R Rpbms=l

DA™ N

!

[

24
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TABLE 5D.

Plane(m=5). & Plane 3.
e vValues [ r=0. [ r=1 r=2,

68 393-2214399 |LI15-138572/ |L35- 6232281
69 [Vhbm=5. [265.3921090[279:81733/,5/261-§189123
70 [Ek(2-m25)[562-,.807051718-(.286126 [899-5359608
71 |Esb(Z2mn=5)|82:25598149 |\£4:-2155268 [188-9026114
s B
72 0001409634 |-000 ! 16|
T ooghgosee‘aig gm;%%-o 121805
ag 0685240017 |-065839085 :&a_“_%_g—&-o Q8LLEST
| 75 013358490 (0127310196 0112202364
30 1195095458 _LTA--JOIO 4 - 08L0&2L4815
77 065758192 |- 0639661L10 1-06127833 ,
R . - 1271095656[-+1092198060|-09:.0043 36526
78 . ‘05815850 0551951435 -ojsf:33§E7j:jj
ag ' = 130709564, [=-1186907535]--1039,.62609
Plane(w=1),{wz2)..(w=3..

79 ILG-w=1) 10832492018 1.083/,928065|-08,83,2316
80 |[Fpcw=1. -oczooan’gaqi <093659 1681 |-09811 2601

Q%L IR FhcW=1. - 10L260L601 |--1261] =1 110388073 |
8l |Scw=1 @&7357@25 -0852357574 [‘08R5L£5236

95 |R Scul=1. 1515595395 [--I351{8173¢C |-+ 12058617
e IRpcw=1. |-075L397031]-0 -07 1
96 IR Rpbcuw=|. ~-|5R85686189 |--1435715826 ~-1301335367

(83 lvur=1, 8333333337 |90 L3049 |- 7475

8L I Xur=1. -oxT—sqensaa""'ﬁgéi—‘i-oz L6810 | ﬁ%m CIN
'éq E_.(l- W=2.) [-0979743930[101 1465277 [10665LOINS
O =

. 1106126521 ] -11388%&47 12L2lL3LE
9L IR Fhcw=2.- 1636|1081 [-1530913105]-- 1388051163
8l |Scur=2. {°0997317160|°1065053739 11158521405
95 |R Scw=2. [--1760095138|--1604£7654I3 |~ 1471 G1978L
|82 [Rpcuw=¢. -0923269107 [-0991262031107489938L
|96 R Rpcu=2.I--182L0L3191 ~~1678557|2L:)55%J;%Q5,

3 {rur=2. 8333333333 790816537 |- 143
8L AW=2, ~0121896104 0141583416 11016124046
79 L0O-w=3) [-1126995962 [1188002489 -122533'7852
|80 [Fhcur=3. 111216072512 |123,0829701:1449520787
9. |IR'F, =3. 1= [955 16886 L |- 1801716023 |- 16713680417
gl =3,  ["116124 649, F12T11L3900 1431290446
95 1R Scw=3. --200L.59,287 |-+ 1858049089}~ 1737,9185 |
82 [Ripcuy=3 [-1118L20L16 1221LICR38 [I36715720)3

RbGW=3.-20534L.2090 |- 131382155 |- 1801315283

16_|R
85 |[yrur=23. [-833333333 -1qsgjzsa'l§%n "%Eﬁ’“’qﬁﬁ
8L IXur=3. ~OOQ7€§EOBE 0112 1 5if

|
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TABLE 5D.
 Plane(M=5) & Plane 3.
EFValues | r=3. | r=4. | Units |
68 lva3. ,54-33864681[,707227255| FT./SEC.
| 69 [vb3. 2LB-82814771230:612928] EY./SEC.
10 (2:3).  [Li12.6188520[1413-513461 |ET.\8./LB.
T1 |[Eepfe-3). [218:6261029[L07-8617190 [FY.LB-/LB.
12 IW(e-3), 835.0927506]1005-65174L8 [FT.LB. /LB.
73 L. (2-3). <000 I0RIZ06 |:0001073182| SECOND
7L, JL(2:3). 03825265698 [103£7322338 Y.
e e
. » ‘ ) FT.
q0 B‘F?EE- ~+0E916(3583 [~-059712289L 1.
771563, -05L 723941 1.
1R Sn3. |--0802771983|--0722331970 FT.
18 [Rpb3. QU6 1 cBILLS ;_Q_%_lf_t.w_l#qgé FT.
92 IR Rph3. [--0913300451]-- 0845569981 FT.
Plane{w=1),{w=2}) (w=3) |
i
.b_CA.U=\- *]0 1) . 7 Y.
Ll IR Ebhcui=1. ~-0W:_6é-5%’5‘ ET.
8] [Scui=l. [F09iice3it= -635&%&5‘7% ET.
a5 |R Scur=]. |--1063655622}--097 2 T,
_B% hour=1. -OBOLSQ85Z0]: 1017 Y.
96 IR Rbcw=1]-<1110371235|-- 1021 83E3L FY-
83 [vuwr=L -70&77659%8 6620221502 FT.
84 [MXur=!1. 0213429225 -623‘55%7737. ET.
79 LA-w—=2). [1120625443]:122038862! ET.
80 [Fhcw=2. 11133793789 ["146513317¢2 FT.
R Ephcw=2|=-1231083867|=-t 121146/5 FT.
81 [Scur=2. [M2L036390]-1361846370 FT.
95 |R Scur=2.1--132L5LI1268-12250379 FT.
_gg_ Lr=2. [[1150572991[12565595468 ET.
RRbcw=2 |--1L11978665]--132831976! FT.
83 IPw=2. 17062540 6%;@_5& L2639 FT.
84 [NMur=2. 0186914 /49810206573 604 ET,
L e e
w=3. | 00 2Ll 1RLT FT.
1R Fbcw=3~°gl—/x.f1550 --\%q7390373 ET.
Bl 1Scur=>. 1I')574843627]-17691438 &7 FT.
qg R.Scuwr=3.|--15251:25908~-1,76183L5] FT.
bcour=3. [115055392201:169035&16% FT.
s A G iar
Y Ur=5. 10861 il | /8% | *T.
|8k uy=3.  [-014242079£|-01575861%6 ET.

-
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TABLE 6D.

L Plane(w b)), & Plane b
_M. Values r=0. =1. r=2.

79 [LQ-w=L) 274260933 ;361;539701 1503836594
180 Flocur=be. géggazqsq 15222215713 |-174024.0L71
9L, IR Fihc ur=l |--22215L7183 |--2079657262 |-- 1361331930 |
8) IScur=4. 11337175828 [-1490446068 |-1704259.87
95 IR Scur=.L. [—2206909062L [-2111332767 |--200331591L |
82 I . Rbhcws:k 13096286971 1458670863 |-1666278503
9¢, IR Riocwi=s |--2276641755 |--2143108272 [--2032296898
83 Ivur=4. -83333333333 (7922604193 [-151715130
| 8L | X =4, 0055094263 |"0063551011 [-0071961969
TaBIL(-uw=5.) [1421699905 ["15L10716913 [-]722333333
80 [Fpcuwr=5. |-1507105162 [-1703142233 [-1977128528 |
9L R Fpcw =5 1-2(3359/368 |- 236L616L4L][~--2269133975
81 |Scur=5. 111507105162 |1703142233 1977128528
g5 IR Scur=5. |=-2L9359L368 |--236L6161LLLI-2269133978
82 [Rbcur=5. ~uso-nosle’e 1703142233 [1977128528
96 IR Rhcw=5]- 36543 |- 23 616! 6LEL--2269133]78
23 [rur=5. '83%%3333}3 1932876451 7540163958
BL [ Aw=5. Q Q Q

7 _1AxL. — 200.6L06358 39652381997
3 |y T R 290: 185573 [291:0361503
4 Iy Dl — 1942:9709421i962:94398%
5 N V. — 133778501114-23345275
I I val. — LOL 3L U683 |15 1385124 |
2 an eV ek e R 3426000399 |34 4 5638352 |
20 {valk. 203221999 NECSE 35-6!!'3'2:’29! |
21 Vel |3L0-7LBLI3 345638362 |248-%2 18749 |

Miscellaneous Values

g3 [FR 430638 LLB5LITTIL [-60522L0112 |
7.A|Radius D. [1-064113102 |-B&21L152086|:6962432229
E(3.4). -0002160733 [:0002561749 |-0003131
v L (3-4). 0136259858 0882686060 |-1092L8BET
L X2 01620 0175419031 [-0198838062
Av/(x=1) — Ax/(x=0) |-20L6L0ET5E —
Av J(x=2) — Ax /(=) — 190897509
A /(T=3.) — Ar/(r=2) — —
Ay (=) —Ax/(x=3) — —
79¢ t(u), 0004]717361-00044725434-0006937572
ML =ML — 927,93 R-515200161

27
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28

TABLE 6D.
Plane(w=4.). % Plane4.
Re|Values | r=3. r=4. | Units
79 IL(-w=L) 11638665416 41841654348 .
80 [Fhcurzl. 1949858045 [-2220852365 FT.
9l IR Fhcur=4,|-+1806115371|-.168293(905 FY.
Bl IScur=4. 11909662864 |- 2176453323 FT.
95 IR Scw=l. |--18L63105652 |—171273339,7 7.
82 [Rbcws=1L. 111869467683 [:2132054283 F.
96 R Rgg“[ =4 |-- 186865057133 |- -1771742987 FT.
82 [CwW=lk, ;;%u ;;; 6126236158 FY.
Bl Xuwy=lk. -0090390362 |-0088798081 FT.
798]L (1-4). [8977685L02|*2152287 1] ET.
80 [Fpcl. -ezgzmoqt_ 5680 FT.
9L R Ench. = 2l01195(94 |~—~]a718 L8 L ki FY.
8! |Sck. 2202476101 |-2583756B80 FT.
95 RScl. — 2101195194 |- 1978LBLL L FT,
82 [IRbcl. -2242L76101 [-2583756R0 F.
96 |IR Rpcl.. |--2107195194 |--1978 b FT.
83 |yl 5670830 [-6783327949 FT-
8L | XL4. (@) (@) FT.
T _|AYL. +5726925122 |71361036335 ET*
3 O T ‘QSI-QMEQZ-QIE’B_DSE KELVIN . -
¢ | o 1984:429808 [2007:59L663 ) LB./FT*-
5 ~n vl V612328259 (14200611045 | pr>. /LB,
) _mnvalk. 125:5766909 56232282 ] FT./SEC.
2 v vemL|346:6332908 %ﬁ;mq ET./SEC.
20 . (54:3386L81 1707227255 | FT./SEC. |
2} VEM 4..1353-6000897 [359-000 ET./ 6EC. |
Miscellaneous Values
33 |FR 7602157326 1-9880522925 FT.
TLeARadiye D, 156549178585 1p428T1719LLE £
(3:L). 0003662612 0004326363 | SECOND
L (34)- 12950999372 [-155316L317 FT.
X2. 0222251093 02456716125 ®T.
R — F‘fz‘
——— — FTZ'
1171543125 — FT o
— k1634101218 ETo
79ClE(i-4). -0005364755|0005995229
10558 1R03IR3TRCB | LB.ABEC. |
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TABLE 7D.
Plane 5. to Plane(m=7)Mean Values.
B Values + =0. =1 | r=2.

7 AY5. — -204L6L06958395538 1997
2 _m 15 — 2490-1854573 (2910361503
4 |y b5, — 19L.2:97094:2 |1962-FL3983
5 S s VA2 o 1233778501 |14-233L5275 |

I | vab. — 3047633 115+1385724
2 th YCemM5. — 342-60L03939 (344563362
T Ax(m=1.) — -189215098% [ 3645296058

1 m vaims=h) R 378-8LE .31 | 3882382341
2 mvemim=1.) —_— 3706081483 [374-613593,

1A mvax(ms=i.) — 378-7667037|3R7:365 5262
gg mvcmg(m:}.) — 370-53?’.77&.54«% 373-7115119
5 m Bvxxm. — 529-6674L168 |538-2909938%
72 Ar(m=2). — -\7577%0 661:3377L.26197

1 m vaims=2g.) — 35405 7424]359:16522!9
2 v VeYnim=2.) — 3067193265 [(:02-5695 190
1Al _m vaximes=a.) — 353.3 971360-021925]
2AIM Yemx (m=2.) — 398-8730317]403 526483/
581 W Rvx(m=2) — 532-850902 5407860672
7 A~ (m=3), — 6426 01L30]-3149043597

) M vaim=3,) — 22-1139007(3246-64.2813]

2 mvem{m=3.) P 8042270]/:29-3818
1Al M yaximn=3.) — 2 5 1- 560

Al vaymnx(m=3.) — 265677057 4327922268
58] " Svyx(m=3) — 537-238434015(:5°92509%
7 IAx(m=L.) — [1560050,81[-2961813193
1 ™ vam=4.) f— 291-2965236 295/ 0225

2 v vemim=L4.) — 127398278 |51-5893107
LA xX(M=4L.) — 297-594 0409 1300-7766) 55|
ZA M vomx(mz=s.) — 452-211386340-1510972
58] w7 BRvyx(ms=L) — 541-4312545|5,3:732302
7 [Ax(m=5.) — 14L77179627 -gelsoéﬂ_a;
jé m \/a((m= 5_51 — gsg-qaxszoz 269‘61%838

myvemm=5. — 621140906 | 12-3 186307
14 | =5,) — TEAZ3[5|267-0/8392 QZ'
Z_A_m;%mx m=5.) — wmeel ?Eiggi!' 39%]
58| m Rvx(m=5.) — 543969447% [552-1£98525 |

R IRk TS — i
' T \ya(m=6.) e 225-2(35993 (284602973
% T yveMim=6.) o 1,79-7265270 [b90-528057
1Al M N3X(m=6.) — 231-9573558«230-085175;
2AlN vemnmxX(m=6.) —_ 320022 50(502:801067
B3| w RKvX(m=6.) — 543-5358864|552-672 1548

7 1Ax(m=7.) — 1 3935RR374]- 26485842

el valims=7.) — :qo-ao%a%; 187-3309139

2 Imvemim=7) — (965887122 [505-9361615 |

1Al ymvax(im=7) — [93-4861371 {19050
AP ncrmx(im=1.) — 5030909620151 4971234
1581 vyn Rvx(wm=7.) — 539-0886164.1548-6326862

29
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TABLE 7D.
[ﬁPlg e5.to Plane(m=7).Mean Values.
k4 \/'gmes *=3. | Y=L [Units.
7 X 5726925122 [7361036335]  =re-
3 =5 " T5, 2919644058 29%!5%222 KE>V\N..-
K Ra1aW s 1984:429808|2007-59,653| LB./FT?
. vyb, 10212328259 [J 06671045 [ £T3- /LB,
I [yn \ab. 52663 @5%22{223{2 ./SEC
2 ™ Ve 5. |34.6-6332904[348-82187L3 | FT-. /SEC.
7 I Ar(m=1.) 5263511296 674, 139818  pre-
! m Na m=1.)|297-214298% [£05-1147553 |FT. /SEC.
2 It vermnmtm=1.) 378 -R620094|383 1968615 |FT./SEC.
A m vax(m=).)|395-£839057|L03-066/542 |FT./SEC. |
%LQ m \/crfg ::(w(n-.—. 1’.% 322-25152;575 330—69526225 FT./SEC.
™ Rvae(mn=1)[546-4897 42872(8|F 7. /SEC.
7 A~r(m~§) 4862131127 _é_g%g 7‘%@799 FT®-
n yn va(m=2)|366-¢2£491 17 [313-1016983[FT./SEC.
2 Imn vom(m 2 4086581153 | [56-0171373¢2| ¥ 1. /SEC.
LA X(MN =2 |366-17439010|3T1- 4344101 | £T. /SEC.
_E:? ™m Ve X =2 aog-z%sgee [13:1627799 |FY. ﬁsr:'c.
Y Ry (= cJ 5484356090 -5780833|F T./SEC.
7 1A =3.) -452;@%0738 “-25576‘3%5__08? ETE.
I " va(m=3) [333-4024915[338:0D), FT./&EC.
2 v veyn(ims 3‘ 34-019 5 ~0712875 | FT1. /SEC.
AL yn vaxim=3) 339-7505,5%4_3_ - 0929730 F1./SEC.
__gif_\ xX(ms= 2 3] 33 [LL5-505329. F‘T‘.;srzc.
vX("=3)552-2630750|559-87413)3 | FT./SEC.
vd _A:r(m ) 21080158 -53%‘353'5032% FTe
| m V ={.) 129283426517 13006480337 | FT./SEC.
12 o vemn(m=4L.)  [LE60-7188118 1470-1643255 | FT. /SEC.
1A | ™ vaxX(m={ )|302-1061]70 13044382933 | FT./SEC.
Alm vemx(M={.) |L68-07,8367 |76:08L560 | FT./SEC.
58] v RvxX(M=4L.)557-64(£839|565-09Q2543] FT./SEC.
ZI1A*n=5,) |-,.023226I3% _57‘—62%?05:6 £TZ-
1 m va(m=5.) [261-461£322 zex-aqozg(?w FT./SEC.
| e I'myvCm{(m=5,) |u82-6055126|4L93:12L3383[F]./SEC.
Al v vaX(y=5.)|67-3207574 [266-50] 8159 |F1-/SEC.
Aren VenX (yn =5.) 1493-4206550 [502:9596222 | FT./SEC.
58] M ™=5.)]561-1811919 15€9-202599¢6| FT./SEC.
A= -386R46607 FYe-
'Ji ™ v(a(vnze)».) 222 geggq 220-!‘309772 m://;s;a.
e Iy verm(hm =g, 505 459105 1512-796L16L|FT-/5EC, |
1AL v vax(im=6.)[2281,7637%[224-9980083] FT./SEC.
- [BAlry Ve X (m=6.)[513:1602196 |523-991408, | FT./SES
58] w Ryx(mM=6.)|56]-5912710{570-2552935| FT./SEC.
T IAT(mMm=7.) +3773906405]-1c1757EDLO. FTe~
_L;__M%Km_ﬂy-)_ﬁ&u%ﬁ 177-6237127 | FT./SEC.
2 b Ve (m="7. B17- 42437 L,|529-0601999 |[FT- /SEC.
1Al vaxims= 186 18701820](®0-5] 7 F“r.;SE_C.
2A ™M vCmMmx m~7 526-0180532 |5637-655] 130 |FT-/SEC.
581 - Rvx(m=7.) 1557-9963614 |567:1488933 |FT. /SEC.
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EP 0 416 186 A2

TABLE 8D.

M.l Values. r=0. [ Y=\ | r=2.
Aré. & 7. — *1383059937F 2628423027
é ™ vaeg_&;z. — !54’59&.73!21 _»_acgonqsze
mvemeé. . — 512-516835¢
3 m 16.47 — 2490-1851,573 |291-0361503
. . — | %2 9709..2 ] m%e-%sgga
YN Vb. — 1:33778E01 1623345215
7 |Ar(n=1) — 1447572566 |2 761666328
{ ) va(n=).) —_ 163683023 [139-0581613 |
2 mvemn=l.) — 1762770617 (B3B3
) m | (=) — £92-6368173 [293°3(2L 793
P AR Y-IGELS) — 2000-921969 [2017-830168
_72 x f(n v?ﬁ)w-t) f— m-%%oo%gé 13-95601999
<M =2. f— J52396[332|-2920021032
l ™m va{nm=2.) — 13;@6318826 189-1043702
_E__micr_li_%ns&) —  lek)-6293876 | 1432444288
3 m 1T(n=2.) p— 294-980619¢ |295- 5284560
% m hi{n=E.) =y — 2057 47.057|2070- 855134
=2 Q y{jrv:_ — 1276354631 [1370000792
i ~N=3) — -Iémﬂng’g“;’“"qs -3109L75687
] " vams=3) —_ 2L 125L565]) 51505796
& | M=3) — 4089817136 | L L+ 60K2P5¢
3 n=3,) — 2972164 629[297:-5920807
& {m (Y\F 3.) S — 2112-175820 |2121-B47710
. N vM=3. — 12:50679623|13+ 57
‘% Arn=4.) — 1724070725 -3333%5%555'
] ™m VMAaMm=4.) — 114769031 [[10G-196787F
EN ( 24)) =& wﬁ%’f"’”'q?
m T (N=4. — . 11299. 5.
_% mpn=4.) — 2165718895912170-12226L
m v(n=4) — 13.26863233 (132710139
7 |ArE. — 1856047732 1361 1% 357
] 1 vas. — lOQ_S_IEéQSS w2429 669
(2 '™ vemeg. — 343 E¢|3%5-3358184] |
3 MNTY. f— 3013642739 [301-3642737 |
-%— 8. — 2217-279232]|2217-279232
— 13- ogzqsqso 13-047959680
58 M — 2 73
2 Rf\\{/é MRV —
52 | v Ruln=0.) — 529.9713791€ |539-503724L
58 ] m RByine=1\.) — -8 503-1656279]
5% m Rvin=2.) — 1- 72095685 61 L27]5 ]
s e Rmmme—_ O
56| ' BRuln=L — . .
g8 - f?v('n-:%.) — 350-3]3233K [359.31323

3



EP 0 416 186 A2

TABLE 8D.
Values TY=3. | =l [Unils
7 |Ar6:. & 7. 370153595/ 134380425 | £T°-
} yavab. &7. e 1833&3261»5 1353)-8’723§85 FT./SEC.
2 | . . 1530 1%3% 5L -zz{msv FT./SEC-
3 m L. 12919 8 |292-9] KEL\J!N‘
4 v . 7. |9G L1 29808 2007-59
5 m 7. 12328259 |1L:0067 FT jt_a
1 Acinss GRS ECET g‘“zageig'z A e
mvamnhsz=1l.). -23 FT./SEC.
[ I mvcm=1).  |L93.62LES 1§’§-!sésglg FT./SEC.
3 _yn T n=].). |P9/,-097880 298983496 KELVIN |
Lt;v- m pln= 1) 2036 2055. FT 2
‘ w vin=1.). 13.8671621L 1377312138 [FT3-/LB.
T AT A=) -[1G386L213 535106351 FTE:
! M Vams= 122-545277¢ |} 14-8007690 _|FT./SEC,
2 VCMN=2.) . 1569055 , FT./SEC.
3 T =e.) 2961119658 296736469 \KELNIN
4 m pMn=¢.) 2085-175738 |2100-531793 | LB./FT<-
5 Nz 2.). |13:63218318 [13+56151131 |FT>/LB.
7 1Ay(n= 87730953 |-5153755717| __ETe-
] ™M VA (M=3.), 11292372 os 2649743 [FT. /SEC.
m YC ﬂr--3)3 286113¢ |L2¢€ 0039882 FT./EEC.
) mITMm=3.) o D N
m bmn=23). 2131895203 | gzae _6_13¢2§ LBJFTE'
YN v(n=3.). |i3-6I88¢325 |13-37689387 E‘T!'ZLE. -
7 AN =4.). LBLE 111169 |6elk038117| FTE-
M Na(N=4L.). 102902172 |35-12311957 |ET./SEC.
2 l'mvecmin=4.) 3836668290 |38 /-L129315 |FT./SEC.
3 O T (M=LJ- 299 %67088 |299-9676490 [ KEL N
£ Im pbn=k.) 2175976799 _|2I8F58DLB5 [LB.
5 " V(M=L.).  |13-02L26050(13-20000582[FT3/LB .
7 IAxS. 528/,5717771-48571L8585] FT2
[ 1 mmyvas. 33.08061983186-19338LBLIFT./ SEC.
Z |ym vem3g- 370475046 13,8821 3249 FT-/SE.C-
3 m 19 3013642739 |30]" W ELYI
L '™ b3. 2217-279232 2217-274232 LB./FTe-
5 " /E. 13064795380 [13-6£7195980 | FT3:/LB.
wm _=HV'e, 359.3132338 |359-313233R | FT./SEC. | -
™M RN, v Bv7. 54.8-8808262 [558-071946L|FT. /SEC
58] v Ryin=0.) [548-R808267 553— NL6L FT./SEC.
52| - Rvin=1.) [510-9673077|51%-3202034| €. SEC.
F R e S
m =3, | ¥1./8
52 m 397.2261523 3qq—06%37g ,
gl M RYINn=5.) 1359-3137338|355-313 'ET'FT%EC
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Plane § ?,

EP 0 416 186 A2

TABLE 3SD.

Plane (m=

0)

Z@l

Values

r=0.

r=1,

r=2.

3

™ Pb.

+0896522R897,

-087,878289)

m=25.

-0RG6522897

-087L8782%9

™ X5,

vab.

vemb.

393-2214999
34L.07,54132

Q
Li5 138572k

o
435-623228)

3L8-82187.,3

3L4r5638352

289-3858776

291:6361503

292:9158082 |

T5.
v 5.

14213673143

1423345275

100677045

P%. |

091859L3L3

0918594343

OB L5145 |
O8TLL511L51

0831162235
-0831162235]

O

Q

*8333333333

Q
<1932876L5! |95

L0163958 |

(@]

(@)

(®)

@]

IR RIS 5]

@)
8133101892

o
~19367UR6LL |

152

+0L00QL56882

)

PO

L ]

4972516952

[,3-089,9063

5043¢0742327

0798169375
5030742327

9

Q

531427348
(@)

33

o
301454132 |

5RA

520:31711727

S
344 56IBIEE

@]
3L3-82187¢9

53%:5037%L

558:-00\9L63

58

5203177727

539502726k

5580719463

Plane (m=

L)

) Pmn.

089692532 5|

B8I541a307,

Y Zme.

Q08 LL3600L6

~082014J9I‘M

Y.

«005256578 1

00552001

vam:.

369:0679963

388-232438%

&.05-6812%_

VYN,
\/Axm.

3661668502

374:6195994

2832323390

3666606208

385.979663

L03-0328615 |

VCYNMSCYN.
RAAY

303725100
05 186953L3 -

3121739948
-0%75257308

LORE3353713

-081923465375

380-730508
0832614065
-0713590315]

M.
< Xm.

-00492L0623}

0055890932

005905399

t‘l (s'm)

TUOIDTOLD

715

3333333332
+00001R8391

0000187109

53@08&%
20000178460 |

L(5m).

00651 15730}

006735366

0065L06087

M.

8136716019

=19434671012

0393146285

45-62951¢28!

H
002091669

17933

014602231551
2001934714

-07797246/42

-02320)
629
001&113207

0070157323

™m N CTA (B

3540529730

51649210162

-0075235080[-0015167

868125
535.9817195

56|
3665006

£54:.287217

Rvxm.
Bvm.

5203177227

52335037260

B68.-0NqLAS
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TABLE 9D.

-

Plane 5. & Plane {m=0.)

r=3.

r = bh.

el Values = Units
7 1 F'c:’;‘. -0853730792| 0833164772 [FT.
8 M Z.5. [0853730792].0833164,772 F.
19 A5. Q O FY.
20 vab., [L563386LB1 4707227255 FT. /SEC.
2! jvemb —_ 1353.6000%77|359-000 FT./SEC.
221 5. 1295.0765027]227-6861014 | KE LVIN.
2L [\ D, 1375233595 |13-£6492L66[ FT3:/LB.
3| B5. [-078886712L) |-074 1735201 [FT.
35 1 Z5. 01888671241 10747735201 FT.
36 K5, @) O Fr.
37 [+ 5. 71564,70890-6783232794 FT.
138 E(G.m). O ) SECOND
39 |L(5-wm). _ o @) FT.
AN 77049021 12 [F71558223064 1 |[FT.
42146, J176862LL311550005384 FT.
L3 M Q5. [50.83709727]51-31L27348 [DEGREES
Gl | . 52-10729521]52- 6687902 B|DEGREES
53 - ,p . Q o FY.
5L ISRDP5. Q [@) FT.
33| m'vem{s.-yn) [353-6000897|359- 000 FT./SEC,
58RI Rwx5. 575722702969 1-99713685| F1./SEC. |
59 Rvb. |5715.7227029(591-9973685| FT./SEC.
Plane[(m=1) .
17 vy Pm. 085473881 1-083 L36007FF T,
18 2. F0719703463%07742L1702 FT.
19 |yn Xwm. -005770%170[-0060118377[FT.
|20 varm. [z20-3165225|[30:3123615 | FT./SEC.
1 {vem 392-8995865 L0k L3 L0563 | FT./SEC,
20A vaXYN. [L18:0693325 |429:1301256 |Fr. /SEC.
2lAlveTMmax™ 390-3346L58]4LO 1< 1ARIES | FT./SEC.
% - Bwn. -079—5%30 279|.075012 530 8| F.
51 Z~m. 01260745 -063L185033 FT.
36 . '0063942533:0065340774[FT.
CY 117760056 |'6805015129 ET.
|38 (5. ). |-:000017,.791 [-0000160038] SECOND,
f? LB -ooesﬁazoo&-oge_gexse:gg FT.
. |"T154046635|15691 31| FT.

- {gz2 | HmM. -HS%S‘Iseﬁ-:Beaatéfo FT. |
L3 ' 1 Q. [46359183L8 L QL8717 DEGREES
Ll 3 6-96L.93 . LG PEGREES
53 SEpm. [001g66u35; FT.
54 SR,Q 00 6591 FT.

33 m vCmis. Tn) 373- 8&53066 382893161 | FT./SEC.
Rvxwm 571-96L.250 |588:1326708 |FT./SEC.
RwvyN. 15753227029 |59+99734685 | FT./8EC.
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35

TABLE 10D.
Plane (m=2.) | _
®EF Values r=0. r=1 r=2.
17 [ Pm. — 0897312710 [0876337202
8 mZm.| — -0798628897 [-0772833 164
19 |yn Am. — 0084238 12 |-0103503735 |
20 vam. |343-2002547]359-1557661 [373-0231075
21 lvemm. 11-080T7714 |02-5809316 |LI5-0826209
20A vaxyn. |341-6665314 3575508022 [3713621416
21Alvermn . 389323139 _|,00-181G131 [413:2271360
Y . ["0R5TL3(3 |-0874031070 }- 80041 .
35 m__y__ -DB2S20LR78 10771052916 -ngoeglsg
36 m. OQ‘!;LSQ%% 104978153 011105650k | .
37 1vwm. -~ 63333333333 [-7947 20650 151566633989 |
(3% £ (5. ™) .[-:000036T7L,18 [-0000313688|-0000356234
139 [L(5-™). 0134867063 |-01401L.0805 0136732204 -
| ] RMm. - 8140269939 79,998366 |
42 Hwm. — 0386126789 |-0766639344. |
43 (. p— L)-53385611 [LI-73898044 |
4L (3m. L)26317613 |[-T3720T75 |41-9456032( |
53 Stbwm. 0043321489 00L0255045 1003368187
LI SRpM. 0435210954 |- o5} YAl
33 wem{5 ) [367.0588738 [375-02073549 |3837625498
Eﬁaﬂm. ' 517-9926221 |537-0928393 56'5'-T-£_7BOSSZ
58 Rvwm.[520-3¢ 17727 |539-5037264 1558 011G 163 |
Plane (m=3)
71y Pm. — 0897670672 087700
18 YN Zyn. — 0759551238 10732155932
19 | yn Xm. — 0138116433 101448497219
120 vam. |315-7327136]328°071116% |337-8849516
21 I vemm. (i3-57398 1, 428-291501@ 4l 1599L50
20A vaxXwm. [316:7523111]329.1305587 1338-4760854
21A . LI, 90953821429- 671589 |LL5-5942732 ]
36| Pwm. [0491859L3/3 0880843808 0835016961 |
351 Zwn. _k078921,8720 F072975975¢ [-067975550]
_%__% Xaom . -g:z;zk%ea;g -o:smqosa { 0155556146%
Ym. -8333333333 [.7953701289 |-757R 76212
? . L(5-m). 0000550292 ~ooooss%_zs.o‘5‘%“—oo 533226
giLG-m)" 0208920280 |-02V7195241L|-0213502158
%T ‘ ™. p— 81435171311 119560471728
a2, — -03196320LL 075457121 1
L3 - m. — _ 137-4381994L0 |37-26126812
) . 137-35901885 [37-45209998 [37:26126812
. 10067110076 |-0062606801 F0052597620 |
54 _SB,pYn _ 0196355700 0209594045 10208254081
331 v vem{Em)i379-65304602 |389-5682938 11,00-23272297 |
VXM - 52179950378 |541: 2459488 554-8741&'2
Rvm. [520-3177727 [539-5037264 5580719463



EP 0 416 186 A2

re

TABLE 10D.
Plane (m=2.) ,
- _Values r=3. r=4. |Units |
17 Iy Pme -0855 } P OR355,0377 IFT.
18 N Zm -0747745187 10723537872 FT.
19 |y Xm- 0107923053 [-011200250 [FT.
20 vawm. |283-9068778|389-5356986 |FT./SEC.
2\ | veynm. 1,29-03629 19 |(45-1833322 | FT. /SEC.
214 vaxm. 128219 1208L[38779/9756 |FT./SEC.
Z21A | vemxm, 4271190521 1437913044 [FT/SEC.
3 | Pwm. 0792854133 |-:0752L864L1 1 |FT.
35 1 Zm. 0612010105 10629117745 .
|36 Y m . 01204:0032101 65| ET.
YRR fnqize' 5113622 6226430122 F1.
38 E(B-n). 000038829 -0000319223 [SECORD
3911 (5-m) 013129333% [012938L68 | FT.
A Mm. 1162986343 759831728 |[FT.
&2 | -11,0693969 150690321 ! FI.
| 43 Y C v | LI-B81249 68 1, 1-955 624077 |DEGREES
%{; G.m . Ll 82’225 551 401 ;z;o of DEGREES
. [:002660RL 88 2 i FT.
5LISRbm. ) 011706852 ] -‘%%3‘0‘33"'7# FT.
1331 'vem(5-w). [333-5827710{.05-3105032|FT. /SEC.
52A] m. 573-1L99637 |569-3519025]FT./SEC._
5 Rvm 575.1227029|591-:93973685]FT. /SEC-
Plane (m=3,)
171y Pm. 0854567198 1-0 2093]FT.
8 Y 2. 10705673539 |:0680] 14520 FT.
19 |-m Xwm. '0150973593 01546537568 |FT.
20 vm_a 8321|2L2:824L7755 |FT./SEC,
21 | vcmm aemmaos LR2- 53039_0 £T./SEC.
20A vaxme. 3;;,5-0\741;3 343.93)\ 5 [FT./SEC.
2l1A | i - QGB-EIOBL%I Leg-lssqzaq FT./SEC. |
jg :2'“‘” : Pm. -8‘672%6 -msmoqg&als FT-
51 2. . &0k FT.
136 Am. 10169037 M9;7201 FT.
o IR T D N T A B AR T
) _ m . 0 S CQND R
129 ] L.(5-m) +0215265812]:0203R26105 FT,
41 M. 771359298 1584967033 |FT-
42 m. 11239080 | L8E67132601 Fr.
3| . ™ o . [37: 403 27.27683936 | DEGREES
. 36- 683020066]35-38115939 |DEGCREES
B EE brn. POOLIT20146 100236273496 FT.
) 02107578/, 1019702997 |FT.
. 412:520L.459] |427-D526007]FT. /SEC.
N 5711-58 18875 |5693:909 1090 |FT./SEC -
5 Ry, 5151227029 [591.9973685 |FT. /SEC.
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T

TABLE 11D.
Plane (m==4.). _

R Values r=0. r=1. r=2.
7l Pm. — -0897987212|-0817599277
I8 N Zm. — 0727326195 |-063859623)
19 |- Xmn. — 0170660416 101790030
20 vam. 2867952502 |295-1522799 3004 4835565
21 [vemm. L3L1L1T615 (1516075757 |£70-27006072)
20A vaxm. [290-4260970|208- 8682445 304 2667436 |
21Alyvemxm. [39-60774695|457-293 1611 |76-190315
En . |-091854L3[3|-087738008] ;ng,_ezg,gg_:__
35 [ 2. -075R956827|-0695696762 |-06LL 03574
136 Myn. FD15963751 510181683318 0192569636 |
37 [ rwm. 8233333333 .|795%L4L 780 [F1589532656
38 L (5. ). [-00007232L7L. [[000074L33% [-000070923 L
39 |L.(5m). 0286339606 [0300359636[-0295202786
Ll RMwn. . (8146308506 7961432995 |
&2 |Hwm. — -03 73688855 |-07.3800677 |
4L M Qmn. — 3334254269 |23-17053772 |
Q. 2344866143 [33- (6699222 %
53]  SFpwm. [10092171709 |-008627 LB [100727£504%
54 [SRom. : 922L]:02679607677): 94,729
33| v vemibm)|391-7397602 |L03-L78732¢ | L] 62270928
58A|Rv>xwn. 526-8687451 |546-2962563 |565-098256,
56 Rym. |520:31777127 |5633-50372641558-0719463 |

Plane (m=5.). -
7 I P — -0RA825050) |-0878094317

18 m Z¥m. — 0702102473 10672324656
19 | Xmn. — .oz%lg_gg%-ozo 63660
20 Nam. 256 522581L|260-5832986 |261-0741822
2l [vemmn..— [452-6883650 a7e-3qa7E§Z" 93-2338
20A vax .- |261-6388R82 [265-1805897 |266-2818 158 |
2IAlveMX M. 617171498  [£81-8207045 15030760995
32 | Py, -09185943.2 -osr77406659-08375%29
35 [ Z-m. 073517069 ) F066903/.256 1-0616059425
36 - 1<0]$3(23651 | 720L03[:0221534861
37 |Ym -8333333333 1964221515 _|-159851,510
38 E(B-n) |-000091£602[0000928629 go_o_%
39 (LB 0368558811 [[0336895577|-03B1288388.
_4% ' RMwm. — 814871142 17965923920
_ég Hyn. — 6363111818 [*073L8]
e ey A L]
L4 1[Gy, 29-53870L3 [2R8-&81 892 :
53 m. -0 TE38T DI 13L5511-009333283 !
&WWW
133 | vemM(5-m)]L03-2359760 ggasesqe@_f L57-5161333 |
58AIR VXN, 5306950251 |5502640395|569-2025995
58 Ry [520-31717727 5395037264 |558-01194.63

37



EP 0 416 186 A2

38

TABLE 11D.
Plane fm=4.). _ ,

REFI  Values. r=3. r=4. [ Units
7 lyn Pm. 085769652 |-:08376L503](F 1.

18 ™ _2Zm. |-06709033 éQ‘Oéggzavmo FT.
19 o X, -01865662911:0/93L0G026|FT.

20 Vam. 120]J-1383380%1292-6513666| FT. /SEC-
el lvemm. 1906855L7,|514 6028194 |FT. /SEC.
20A vaxm. |304-9296119 [236-3359L39 | FT./SEC.
2IAlvvC X m. (94363 LL0Z |52 1-0818 38T [FT./SEC-
_aé_ Pm. 0796344952 F0 756695118 |FT.

35 [ Z2m. 0587000661 [-05£ 1415265 - FY.
136 K. 0207344291 [-02) 5o[FT-
ExEES2 Y 22L30751 1 |"6864616255 Fr.
38 L(5:-). [:0000&£93802]-000063433F |SECOND
39 [L(-m). 0248634771 02832792781 FT.

) RMm. |-117882027 7533974794 Fr.
42 | . HOfroasez 571707 7.
ﬁ w_(Qom. 3292 3? 29237466 DEGREES

™. 31 53’78358-1 PQ-62661514|DEGREES
| 53 | . 8776811-:002275785 1 FT.
A pm. - 65172—%2 0515 02, 79783 0L]FT.
33| mvcom(cm). asc-aSJsaoa L7-3830760 [FT-/SEC.

AlRv>xm. C82-9712 L6 |59+ 508107 |FT. /SEC.
5 Bym. [575-7222029|59 1-8973685] FT./SEC.

Plane m=5.). _ )

7 |l m Pm. 085515650 10838L73489 |FT.

) m?m. 'oeggssw -061611989L FT.
19 lym Xm. 2959 102223537951F 1.

Q vam. 2‘55 95803,.1239-5222183|F T./SEC. |
21 Ivemm- 5151018289 [641-3718636|FT. /SEC.
20A VAaXTN- |261:0506003 |2LE299LLI¢[FT. /SEC.
2lAl Ve X M. 525-987,171|552:175556! |[FT./SEC. |
3L Pm. O7Q771865‘z_ 075 03L[FT.
gé Zm- anl_ﬁ_gk.éy_' ;olalg 2! FT.

Y. 9) ! ¥T.
37 [*rwm. 7236769453 ~Z§87%515Lns‘» FT.
38 E(5- ). [-000086L958]-0060798%17 |SECOND
(39 [L{(5-m). 0386729101 *036R8155/.70, FT.
L] Mm. [7785051393|- 760643 224T|F T.

2 [Hwm. 109656388 |-1L53 682172 Fr.

3 . T . [2B-LLI5283027-91761.995 [DEGREES
Ll | . 2¢-335/1095]23-8660723 |DEGREES
53 ‘ SF'.bm :007L951031 :004253036 | FT.
| Bl San 0315986495 ogo&gaé_/és FT.

331 ' vermn(5m). [476°15359920497-512 ] l30 FT./SEC. |

BAI /X . 587-2053975|603¢ 7|FT./SEC.
18 By m. [575.7227029]59 l~9‘173685 FT./SEC.



EP 0 416 186 A2

TABLE 12D.
ane(m:=6.)
Values =0, Y= =2

17 [ Pw. — -0B9BLLIE6s [DBTERE0T T8
18 m Zrm. — -0684.001772 P0653589635
19 [y Xwm. — 021417841 |-0223230,82)]
120 VATN. 2250556607 [224:-5574421 |219-92)18957
12l lvemm. 69-1274 181 1,90-5,890251512-9119376
VAaxX M. (2239653819 229-4,59 1873|224 18300L6

VCMXm. LTF3E0047|501-25 811, 8 |52l 10924507

3L Pwm.[-03185%.33 0878304986 08388 615L
35 Zwm. 0118101050 -oemqoz{Z% "'o'—‘sg"’ésqe@s 502
36 . 0200493292 |:02281.02,89 |:024236365 |
37 Iy m. 8333333333 |1196 1835071 [7605316897
38 E(&-m).[-000109,978 :0001112223]-:0001059678
39 |L(5-m). 00533974919 |-0L. 7707889 0471 183869
| Mm. — 'B15058L.20¢ |'7969325165

2 [ Hm. — 03657382¢2 }01250)
3 wr Q. — [25.15122928 [21:60209LTL
m. 2560854102 |2le5I&T11610 23-2082??‘75
R E P O L e e
Y. M * ¢

33 | \ ). |41 60700881 | ORGLl 16LE |l 8998665
yn- 53| 616903} [551-2811081 |510-055293L

=53 Ryvm. [520-3177727(539-50372641558-0719463

Plane(m=7)

17 lvn Pm. : — -0898575035|-08787052(4_
I3 m_<m. — 0673109356 F0642127339 |
q |m Xm. — 0225465478 |0236577903
20 vam. lqz-gggqee_@_@@_é%mv-aqqeaﬁ‘
2] lvemmn. 1233874165 |505.956 5243-1588309 |

vaxm. 1956726130 190-:32212393 |180- 1835799

vEYNaxm. [9]-2LL5510 |51 1857418 |5371655108
3 Byn. -09185L313|-0878555128 [-08268 16151
A 1 T MAaE i
26 . 10210766366 |02LOI 025491
37 | m. 5333332333 |797)0I109755 %mé@%éﬁ'
A i 1A AT S A AL

. . . 1061 o "

Ld | m™m. — 81517 1971666187 |
162 |Hwn. p— 03632235 78:0123134303
) m GAm. f— 21-05557257 |20-31'187355
el | (3m. 21:71838975 031 1668943 ]18-523927
53 | SE.bm. [F0I723801 7.5 1016384972 110139016124
5¢ |SRpm. 5 038456813 -mOﬁo:vzie faqgﬁ%qg_
(33| Gy Lol 1811249 ,00-3259640 |L57-516733

ﬁ:gm. — [52%-18085L315L8-2786443|567-1,.88932
58 I Ryw. {520-3177727|539.-5037264 |565%-0719U46

39



EP 0 416 186 A2

o

TABLE 12D.
Plane(m:=6.)
Values. Y = 3. Y;EL_ Uni ts
17_m Pm. -O85RE16577 -0B39099/53 |FT.
8 T 270 0624285645 |-0596045604) . FT.
19 Iyt Xm. -0234390932}-024305385L|FT.
20 YaYN. |208-6928955(183-913923L|ET./5CC-
21 lvemm 5365661168 560565062 7|F 1. /SEC.
20A VAaXN. [213:.2,3809,1187-99028L0|FT./SEC.
2IAlvCmMmxXm. _5ae-zsg@§_g_gg_7t—%‘——k‘- 91195 |FT./SEC-
%&_._ P l0796 7568812 |-01595L0L575 | F-
35 ' Zwm. 053302925 FOLST7L8142 FT.
36 Rm. F0263855986|-0271856432 [FT.
37 [vm, 12462 05567 |-6831004909 FT.
38 | - E(G.- ™). [-0001038575/-:0000 26 |SECOND
39 [L{5.-m), ~_ |-oLT883965L [-04563806T7| £ T._
ﬁ Mwn. 11778316950 [1612169121 |FT-
Hwn. 1081127766 |1LL2328L2L “FT.
L3 N CAvN. |23-9656145] [23-2383052L|DEGREES
Qrm. 2125310610 1810557 SOE'—DE_—GR—EE_S'
53 SFEpm. [:009280275400527468716 — ET.
. 03566 JARTE] i EYT.
33 e (6. [£62-3900230|LR2-191233] |[FT./SEC. |-
58A|[Rvxm. 588-2913841 [604-9213/63|FT./SEC.
58 Rvyn. |52577221022/591:9973685% | FY,/SEC.
Plane(m=7.) | )
7 [vn Pyn. 5854003455 08349490910 |FT.
B Y Z .- 10612366506 068377262 T
19 [y X, ~ -02L66369L8 | 0255718285 | FT. ~
| 20 vaTn. |159-7600366 [[e& 5615113 | FT./5EC.
2] lvemm. 5531124310 [578-3092148| FT./SEC.
20A Vaxm. |162-3585069(128- 624V 168IFT./SEC.
21AlvCNX YN, 5¢2-1087 15? 5871153\ 2L |FT./SEC.
3% BPml-0799L12566 018038 1T T F 1.
a5 'Zvn. - 5"§_4I7L_40368 om,lqnsqo FT.
36 ' Xm. 0277622197 [-0286195886|FT.
37 [ym. - 1252136312 | 107210]_____FT._
[ 36 | EG-m). | A SECOND _
A L.(5-m). 057,22L351 O FT.
] BMyr. 1-779213(.823]7615720302|FT.
42 | Hwn. 108119702 ) |- [.35226063 FT.
=3 X, 11344 170071 |18-559000 5L |DEGREES
4k Qm 161 1094185 |12-36498/87 |DEGREES |
22 SR SEpM. géla’eq '&, 0304 T
54 bm. 88911346 | 03/3504767 |FT.
33 [y vemn(5-n). 7616535992, 1297-5121130 | FT./SEC.
5RARVX YN, 850867364 (601 5Z6106 1| F T./SEC.
— T Rw . 1575-12270291591-99 73435 |F T. /SEC.
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TABLE 13D.
Plane 6.
Values r =0. r=1. r=2.

7 | P6. — -DE9REIB3RLROSTBIBE BT | /
18 FQZG. — 0663173789 |-063R5LLTII |
19 |y ~— 02294596 |-024033 v
20 vab. [159-1298809 11489477791 [133-4933062 1 7

| [vemn 6. q5.38L9857/618- 5352735 y-svogog /
__g_ Ph._ 091859433 |- AN 24
35126, 0439 qs . . 717
|36 ' 6. [02ILIT 025911
37 [r6. -8333333 3% : 7611078479 |V
38 (5-6). |:000121299L ~ooo: 35118 0001 1B2608]
39 [L(5. 10631142760 [ 066£350865]-06599808L5 | v
A : — ‘81621 11517 771972205908+
42 [H&. — 0362437032 |- 072225L354 |
&3 m (b — 1695991586 116-03365216 |7,
4l | : 1-BOR232L1|16:02656! [7 |13-83959252
£3 . 2731810 0191407386 0162590499 |v
5. ISR B6 -0,.1693,659 |-0,35L39757 | 0L.21701078 |-
33 [ o vCn{B-6)[1:32-5180355 [150:71969 14 |L688T127110] v
6L Rp. -] 7307 |-1350630465 | -1219067588 |v
&2 s oc 1097 9137 gzﬁy
58 [Rvb. to RvT [520307727 534-503 126l 558071963 | /

Pla _Q e /.

17 [m PT. — -0B9R418386 | DB78786189
(18 Z6. — F0L691,.73789 -0638154L]7

12 | R‘% Z, — 0229144596} oeaosaaa%%_ :
20 Vah. |159-12498804 [ L8-94711911]33-1433062 |
2l [vemi. 195+38698517|518-5352735|54.1-8706806 |
22 T 7. |289-385877%1291-:0361503]292-3158082] ~
23| b7- 192:330613 {I1968:943983 [2007-59L663 | v
26 v 1. 113673153 |1 233L5275 |14 0067 10L5 | -
13 1 P 1. -0QI859L3L3 |0 010838979234
35 Z 10704337033 0634550059 [0519868657 |
(36 | X 1. -0216196849 10244092371 0259110579
37 ~ 1. |-83333332333]:7970896301 |-76] ft__“‘fove 79
38 7). ~ 1:0001920560[-00016129617]:0001552779 17
39| L(57). |-086I3[8511 |-076723062 |-073865.892 |V
L1 |RMT. — -B152114817 |-1972205306
L2 7. — 036237032 07222585
L3 Q. 169599 1586 |[6:0336 5216

i QI 7 8052321_:7 [6-02656) 17 |13-8395925¢
ga -0 g 28 82203_8_@13 0181972355 ;
5 7. 0L908821 T84 FO i

5L, b o [e) o)
56 L7 m.] o o o)

20 : -D000L5L598 |-000019L5ET ['00001L5189 | -
EXN L6 7). 10230205747 |-0100879774|:00785720%7 | -
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TABLE 13D.
Plane 6. ]
B Values r=3. r=4. |Units
7 -0BEG11603¢2 |0839625033 |F.
_l% . 060815151 |-0580315006 FT.
19 ' AL - 364517 0259310026 |FT.
20 109-541130 |67-88279563[FT./SEC.
[2) lvema 565.205601 1 |588.0925185]| E1./SEC.
3% -0799637817 :-o%o:eééva; 2 ¥,
35 | 0531 16 -0LI4I . FT.
34 . |'0268469535 0264490761 |FY.
137 1254!180286{-6900540745 FT.
(38 0001167431 11000 108LLLB | SECOND
29 | 0612117184 0641930699 FT.
l"{ 1793756104 |7616937039 |FT.
1079153047 |1L327985 FY.
: f% m Q6. xrs'-o__gnse%e 13- qumé%%‘ DECREES |
Ll | . J036837640 |6-58,((.1235 [DEGREES
53] . [:01302613q¢ | DO7LI0LIG5 ¥T.
5L ISR NG. -OLI2LBLE8 [-03650960L1FT.
33 -~ 56 .'%sm 686807 |FT./SEC.
A I =P 1 51 AT 11 L T £ M
: ; - T.
58 [Rv5, RvZ | 5751227023]591-9973625]FT./SEC.
l%pﬁ e 7. .
17 lvn . _ OBEAT] 110 0R39625033 [FT.
19 YN _Z 7. |'060875151 |-05803! FT.
19 | v X7 0250361595 |- 0259310026 |FT-
70 A 109:5/.1130 [67-88279583[FT./SEC.
el lvenm 7. 565.205601 0925185 [FT./SEC.
%’% - X7 aqs-ove;ozv 2qg-58§2g_&_ KELVIN
. 2059-811567 |2121-68L887 [\ B./FT
"23% - N 7. 13775239 q :aﬁegizfes /LB,
. FT.
35 2 1. -osmwsqa 0469663870 F.
36 [ XT. -[:0282223281 0290991852 {FT.
37 ~ 1. [7254{80286 6300540745 FY.
38 [ £(5-7). 00013 10001232478 |SECOND
39 _ L(5:7). 0613203689 06683209 FT.
L [RMT 1193766810 [-7616937039 |F Y.
L2 H7. 1079153047 1432792588 FT.
3 1m QT 15-0I37R632 :3-87%7533 DEGREES,|
| &l | [ WARIEE 968376@0 58l 41235 |DEGREES
53 |5 F 7. 0130471978 1-007 ‘ FT.
Bl ’ Sgplo:'o 17328L5 |F 7. R
55 |E(7-Nn). _0 o SECoND
_56 — L(7‘Y\). e I (@) FT.
30 1) 0000001922 |-00000388LB|SECOND |-
JEX) . Li6- 0001084535 [00228(3510 |FT.

42
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TABLE 14.D.

Plane (n=1)
Rl Values r=0. =1, r=2.
7 |l En. — -0%55—8—386 -0R18786789
18 ™ Zmn. — -07700701299 FOE10RI3810
19 [y ¥n. — -019791708¢4 |-020734L378
20 van. |l9-281809% |128-3982746 [123-98L5116
21 [vemmn.  |e64-7289696 |L33-8978385(503-2729623
22 1. 290137316 [2933[24 33 [29L-8963676
23 | b, 198 5.126328 |2017-830158|2055- L1022
rI N, 1121197535 [13-0560/994 13- 77312132
3L [P, -0915894343]-:087 082897
35 Zn- 10733387018 [-0661515579[-0613925033
136 | X ~018470732|-0211]1 2685 [-0225053202
37 _ Y. [-&333333333 |- 7970894301761 1078479
LI | RM™M. — 81621 1817 [7972205906
L7 Hn. — -0362(31032 |-07282 5485L
sg <z3(’7ﬁ\)g 2.2823623302:351130125 aésqsesmé i
5 Fpn. -ogoaevgsz-%szvsaso? 29915005,
54 D 5ALa7L176 [[0563280357|-052/:203257|
55 b(vm) v 00007706 000660264 -0000‘77‘]qg3
56 [L(7-N). 03 2 53-0? ao%ga@a'?e 04065208
57 L{eM).[-1231301070 |1168578220/1 | El?;‘]&g
T9 [yn vermn (1-M) |L80-0579717|501-2165560 s'f???‘ér. 18215

Plane(n=2: ' L
7 lm Pn. — -0898618384|- 0878786789
18 m Zn. — -072767893L|-070928 /202
19 |m Xn. — -016Q939L.5]| |1016950}987
| 20 van. |138-.337379|129-0L87702|1 144757169
2l lvemn 1340709535 |49-260L035 (6675 2LLO
| 22 T . |29(-£65/382 295528561296 7344969
23 | bn. 20LL-9LBLEE|2070-855139 |2100-531193
2k’ v, 113-8286575913-70000379113-5615713]
3L [ Pn. -0918 59433 |-0B786/2430/-083R 97903k,
'35 7. 10768698062 10706659805 10654708158
36 [ X. 0149896280 F0i71982624 10184271077
31 Y7 8333333333 1910896301 |76 11018479,
Ll |IRMn. — -&81521 1,817|-7972205706
L2 , Hn. — 0362437032|:072225L85L
521 ACn), 371272547 [3:.79362747 [3: 556361363
53 | E n.%g_zaﬂ&gos :gz%g-o 0347695050
5L _Sﬁ__i_.p__b“. 063/ 016865 [-0598758963 F £6128 |
55 T (7). [000 1776389 000122 5.58|-00011961L.0] -
56 | L(7-M) <055 71292l 0592996310 [0601985373]
57 L{5-). [ 140712135 |-1360227553121.061.0266|

™ v (7-0). | 4641283696 |83-8978385|503-2 729623



EP 0416 186

A2

TABLE 14.D.
| Plane(n=1) _
- RES lues r=3. r=4. | Units

17 [ . OB59116110|-08396250633|F T. |
|18 N Z1n. 10642061966 [-0611:395598 FT.
19 |+ K. 02]7054143 022522643 ]F T.

20 van. |[l0l-3060065 |¢2:54653895|FT./SEC.
2livemn. 5227143658 |5,1-8626513 |FT./SEC.
22 Tn. [296:6812511 [298-7436258 KELVIN
23] on 2099215226 [2150-64L199% | LB./FT
2L YN, 13:56764/73 |I2:33526832| FT3Y/LBI
;% Pn. -0799637876 0760655722 |F . :
36 e Zn. -ogssegaw'? -0506160812 F FT.
| S . -02L58 %8 025 q Y. -
37| *. |*725LI80 ~E§O%§%d7%% FT.
&l | BMn <77937568043[7616937039 |F . "
L2 .|-10791530L7 |1(32792587 FT.
52 | A /). 2- 1L43189182]2- L6LRIBE kL |DEGREES
53 | SFon. [:0231310293 |-0143895593 FT.
B1 Y. %w-gzzsg7églg .anaqgiqggl;gof X

). | SECOND
6 L(7-M). 00426422481]-0423690979 [FT.
'?1 L{&En 5~)oqqe§elvo -1088525188]  FT.
9Ly vem(7-n). [543-9599835]564:97 FT./SEC.
Plane (n=2.) e ,

17 |l Pn. 0859 116110|-0839625033|F .
18 YN 2N, ['0681733168|0655212115 FT.
19 v Xn. LO1773169L! m%a%lzqta.m—.

20 __ ya€n. |93-0n088301]57-21028227 [FT./SEC.
2livemn. L80-2231306 [95-6327840 |FT./SEC.
22 Tn. |298-1124.025 |239-6998212 Kg%ym:
23 R’ﬂ. 2134-807588 [2174787840 [LB./FTS-
2 Y- 1134057939, |13'22942043 [FT3/LB. | .
3. Pn 0199631876 10160655122 |F T

35 2. 05976L.832055051529,] - - FT.
36| An. 020199303 }02101,0L27 [FT.

37 Y. 7254180286 6900540745 FT.
L] | KM, 7793756809 |%616937039 |FY.

42 Hn. [[10721630L7]-1L32792587 | FY.
52| @ (7/n) 3629 1125L [3-61206529 1 | DEGREES
53 SEpn. ;Q%QIEE%O -0129R]75809] FT.
5. | SR pm. -0{A45166003 |- o&ooo:e.ea‘y Fr.
55 L{7-n). 1:00012094995 [-006ti O0|SECOND
56| LIT™MY. - t6£32 48229 062990 5!8 FT-

57 L{5T). |-13056’5988]"] 38727 FT.
59 pveN(7-N).  [52247143659 54." 62651 FT./SEC.

C e
'

44



EP 0 416 186 A2

TABLE 15D.
Plane (n=3.).

Values r=0. = 1. r=2.
v P, — -0898618386 [- 0878786789
18 ™ Zn. — 0781706019 1075530409
19 [yn X 0116912366 10)23L8269
20 van. |129:5856665]119:0992657]10(4:9669223
2llvemn. A Ll 622968 |1.26- 0775258
22 Tn. |296:86117173 [297-5920807|298:L24190
23| bn. 2102666490 [2121-861710 |2142-6I18623
24’ v 1354714407 113:£6609657 113:370893277
3L Pn. 018594342 |-0878642430]-08389 79236
35 2. :0809970032|07534L42001]-0103977197%

n. -010€62L305 |- 0125200428|:01350012&]
37 ¥n. ['8333333333[77970896301|7611078L19
L IRMn : — -8\521 {[A17 ["19712205906
42 Hn. —_— 0362437032 0722254854
5213 (/). (321386947 [£:£6963L174 |1-5Q2L71378L,
53 == Skpn. '@W% -045'-1823‘.37'87 -090343'23355
SL|1SRbn. ’ 08 1-0623U88215 0569764617 |
|55 P L(7-1). [000155.40 |-0001629930]-:0001 32|
belL(7.). '069851513_39_'_01&&3:54 -0 9
57 L_(5-1). 11559895401 "15277.999¢ |/ 51288121
59 [ vem (7). {4649-3999616]466:5791210]183-9741032]

Plane (n=4.).

7 v . — -0898618384|- 08787847849
=) ™" ZN. — osauéaoﬁ“' 0810811014
ER B .CY — 006L077427(:0067915 175
20 van.  [119-7375950 }OQ-I_@%I& 9545812760
2} [vermmn, 3712715/9214 1379-985533,{387-,798075
44 T, [299:1607693 1299°-5392353(299-36174L4L9
23lon. 2161152043 12170-712226L]2181-580
2L | V. [13-28894649 [13-2£7101349 {13-200005
3L Pn. 09185943, 3 [-087864.2430 |0838979236
35 ~ 2. 10859233686|:08098L8230/-6764209309
36 | X. 0059360656 0068794193 0071769926 |
37 Y. -83333353?.8 3708363017161 |078L79
Ll (RN, -BI5211/4817 (7197220590
[ Hn. 0362437032]-0722254854)
L2l /Y. - 23_5‘_7_3‘?5% 553772@6534
(53 SFhn. 062549747 0572913261 0506236603
54| SKpn 0684L8LRIZT 0641107459 05810046530
55 ), 0001944330 :0002052552 |* 000202750
& [L{7-) OB L4BL5407 10922120563 |+ 094210635
57 L(5-n). [-) 706133219 |168936]206|-1680161245
59 hn vern(7n)  [434:0709536 1492604035 | Lb¢6152L L |

45
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TABLE 15D.

Plane (n=3.).

~_Values r=3. r=4. | Units
17 [yn Pn. 0859116110 |-08396E5033(F .
18 Y0 Zn. [107295732712]-070L5! ET.
9 1y ¥n. ~012954.2837[-0135105176 |[FT.
20 vVan. |84:83575952|51-87402559| FT. /SEC.
2V lyvcomn. (3771318953 |L13-£02916% |FT. /SEC-
22 Tn. 1293-3699567]|300°4553278 KELVIN
23 Lo, 2166°L36356 |21942002252 | LB./ET?
2L V. [13:26580204113- 16661889 [gT3+/LB-
34|Pn. -079a637876,0160655722 |FT-
35 2. [10651025632[-06051099¢2 FT.
36| Xn. ___|-o145612243 0185545759 [FT.
37 TN, 7254180286 6300510745 FT.
Ll I RMn. 1792375 68091:76169372039 |FT.
L2 1079152047 |-1432792587 FT.
52 | @(7/0). & 685L01855(L75500767,| PEGREES
53 SFhn. [:035525283L[-0238LLI509 FT.
54 | SR bn. 0503865077:0,09159921 [FT.
55 ' £(7-0). [-0001625454 |-00015691:70 | SECOND
|56 L (7). ﬁ&i&é&ﬂﬁ&\ﬂ% FT.
57 "L (). [14£88318031 1/,78993102. FT
59 |y vemn (7). [50146g7482]5187477177 | FT./SEC,

Plane (n=4.).
7 [ Pn. ~O853116110 10839625033 |FT.
\8 Y0 Zn. 0787617 07€L 79755/ ] FT.
19 lyn An. 0071 2 00%B2IIRIFT.
20 |- NanN.  |76:60063602|4.6-5377639) | FT. /SEC.
2! lvemmn. 395-240660!{603-1730495 |FT./SEC.
22 Y. [200:4539139 |301-0101454 IKELVIAE
e3 |L.pbn. 2193-96618) 12208-1839539|L8./FT=-
2L’ VN, 13414677218 |13:08627397|1LFT3 /LB
34 | Pn. . 37876 0760655722 |FT.
35 Zn. 0716303580 [-0673L12370 FT.
36 | AN. 0082728295]: 008723331 |FT.
37 YN, |7254180285L|69005L0745 FT.
L1l [RMn. __17749375620917616937039 |FT.
b2 - Hn. [1079152047]-1432792587 FT-|
152 | @3/ 5120312508 |5-@3535785¢ |DEGREES
(53] . 0622933652]-0293676328| Fr
LLISRPN- ' --g‘gos%m‘r -0380919 660 [FT- ,
55 i G{7-1). [:0002070617 [<0008011 195 | SECOND
1656 |L(7-N). fo 35832 -09948(/533 |FT.
57 L(5M).[-16625&2018 eieéleé‘izgzu FT,
59 [ vermn (7n). L95+63278L0] FT. /SEC.

4802231306
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TABLE 16D.
Plane 8. & Plane (n=5.),

. Values r=0. r=1. r=2.

17 [ P8 Ny — -08986183B6|-0871878678%
12 ™ 7_ . — -oaqsb:agu-oevg‘vgii!'zv' 89
19 [y KB. — O )

20 vad. [109-8895235 |99.2002561585-9L933295
2t lyem 8. 31,2-0969053 |345.3,8098L [3L8-38 20892
22 T8, |201:3642739 [201-3642739|201:36,.2739
23 8. [2217-279233 [2217-279233}2217-279233
%;E = v8. [13-04795980 rga-%vesqeg :gégmqsqso
35 28, 1091859433 [-0878642L.30 gasafm,gs;,1
36 X 8. o o ®)

37 8. [8333333%33 |-7970896301{761 1078479
L) |IRMB. —_ -8152114817[71972205906
42 HE. — -03621:37032}-:072225(R85L
L3 — 16-:95991586]16- 03365216
a7 17-80823247[16: 02656117 13-334 EA2EY)
L4 [RE(7/8) - LLB08BI6LL [1-501485823|1- 55316279k
50 , 2(1/8). [-92210109715[-9169160016]-9123744375
51 Tan.@G/|) 10795329 11360 TL3 16216621

2 A(7/8). 16:161L0LT16 [6°110907485E- 62898634 -
53 SEpR. 07021.63L82 |06 7| i
A ~___SRDB8. |-0102,3182 [065,438667]0586159628
55 |6(7-3) 0002369195 |-00025] /429 -00602502995
56 L(7-8) [10992081530|-1086199399 || 114775149 |- °
57 [L.(5-8) 1852430041 |-1853L300L.1|1853L30041 | -
53 Rv8. [359-3) 359.3132338[359-31323
59 [yn vemn (3-8).  |w18- 7419450 |431:9416860(LL53763849
&0 MS _ —  1£:889927153|9-575200]61
6l |Ry. ﬁ_&ssoea?a 4 89L559121|-[B60890679
62 (. % 14D — 280-1770712 | 2753088253
63 (L% 14.)- 285 08075&& 275-2133880[265-536%961
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TABLE 16D.
_Plane 8.& Plane [n=5.). _
Re=!l " Values r=3. r=4. [Units
VT | P8, -0859116710[-0833625033(FT. /
18 Yn Z8. |'0859116110 |-0823625033 FT.]v
19l KB o — O FT. ’
20 vaB. |é8-3655/253|Li-20I5i1223|FT./SEC. |
2l vemn8. 352-7,9L21835¢-9L31823|FT. /SEC. | v
22 TS, [301:3642739|301-26L8739|KELVIN |v
23 | 3. 2217:279233}2217-279233| LB./FT°" |v
2L | vB. [13-0£795980)12-0L795980 FT>/LB. |v
,1% BP8. 207996378760 BET2PIFT. |v
3 Z8. 071396371876 016065572 FT. |
36 X 8. o) =) FT. o
37 +8. 17254180286 |- £9005L0745 Fr. |v
| {RMB. 7793756810(7616937039 |[F1- v
42 HB. [1079153047 |-1432792588] ¥ 1-|v
L3 vy QY. 15:-0137K632[13: 87196 1583{DEGREES |-
A Q.3 10-96537640 |6-5844L 1235 REGREES|V
149 IRU(7/8) 1-60228L38H1-667580180] RATIO |
gcj) - 8_2)('7/8) -?quugo_ogs’v 3051061 SBD-ng_‘;O.R‘ v
an. D7/ -12456 ?Q 1! o 10 |v
52 ] @'CZEI & 8BI810066936°97885273A DEGREES| ~
53 pPS. 0500320432 [1035943507L|FT.
5L SREB. |'0500320432 0359435074 FT
55 16(7-8). 0002571425 |-0002515,5] | sSECOND
5¢ 14.(7-@). 1180226352 |*1 198595832 FT.l
57 |L(6-3). - -1853L300L! 1853430041 {FT. -
58 RN8. T359-31323381359-313338lFT. /SeC., | -
59 [vn vem (7-8). 458-9775130|472-517850L |FT. /SEC- | ¥
&0 M 14L:055818023[18-32178108ILB./SEC- |
Ry. 5006131077 |-4827729L.55 |FT-
. X V) 270-4203919 |2¢5-6951.254 [PRODUCT |~
(1. x14.) £55.8(.19107 |246+:3100973{PrFODLCT |V
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TABLE 17D.

" Comptressor Stage 2. Synopsis

r=0.

r= ]

=2

8333333333

97 5135'S86

7616937039

2091395102

-200(370089

191435076

1966715102

11859351710

1752000317

-01276%0

0145012379

0162344759

959:001129

17-779638 1

8165581465

12133061757

1-232821 152

*25L906 LG

7625772850

7,59275858

1296031679

6500148371

696809630

S129091&L88

. 7555168327

8116179630

B521554386

1096895235

99-33847307

8619323845,

L2-0969053

3, 5-3083L52

3 B-821874

301-3642739

. |2217-279233

13-017195580

231208743

378-3159909

3(,7-6471992
4057074017

§6l-393§ 22
[:31-5L,0932)]

16714637297

7039988112

738

258-5284180

6325025

38-85037469
265+177816)

(va3=vall

262 L26LbTL

e
306-3689287

3/,53507084

ivaZz-val).

2e]+e35L508

208309026

561 57420672

60[:6503381

275-200%28@_
6£52-6561321

(vhI-vall
J)

1191915729

1.1.3823767

166+3662111

" B14:585,502

3565686609 |

,_1"0000L5LT2] |

327-8675084

338-[623557

376:03L007 L4
‘0000L79649

29325740kl
0000477488

] 0001065886

___11930-753
Z]. lsge-qﬁlé

00010256
2333291162

0000975827
2731252002

R ASTA

'739-004,74543

DH 2)8‘7-8

~1516-2560020

%84—5 %95%245
M‘hl 15661677

2609-88 12

10462563654
R1+3675)

1724850057

qi

4186014193

49,2-636821

L uqug
5752-03503

2036 540088

2.04=586989

27178-65615

(618-LFL25

309-6¢

. 2@"5&01%%_

594801286

310-57171769%
2463280985

613510483
3!2*265%25

25i10-31792

12-25252082

12.10396463

- %.MBQ’ZG

~1835212621

336613676 |

4833726198 |

SEGREERR YRR e 'ﬁkg“vm?;"m'mh e e e e P T

2212-52)4.70
202L6ko031 |

5

311-8830%585

50..9-05055

‘355‘1808‘22"!
352083662
-50026551 |

200588389
2205124694

-80

309-82 1289

13105777698

BN

-87814802

£9-598009

5[-05]00675

59-49454126

6-0068232)

5{-9D90&71 ]

\mn}
-l

©0-4095/860

5/7-1.865859C

5418016606

Tl
N

rse. pow

1

W3 7L05359

12027

B

X14 (37

1316631-0LG

151320418

709777919 |

n
=~

X 1%.]

285-08075{L

275-388090!

265-6954259
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TABLE 17D.
Compressor'Stage2.Synopsis
. = 3 F=4. ”D‘lts &
! 1258738892[-69005L0TL5IFT. .
2 P 3. ]1824320086217342950L9 FT.
3 o |16LL6L2925|153712R5532 [FT.
A X 3 oma677131 01970095 16 ET.
5 1835-33466555179L-[1516Le |[FT./SEC. |
q 1876838636 [1:29991659 | |FACTOR
10 4 1131092157 [ 6971726118 |[FACTOR
Pl 71562758 (0 8101126637 |LB./LB.
12 BaZ. [-88862L371261956899160 | LB./LB.
13 . {68 711T7L0L5 120151223 | FT./SEC.
_1% VCEM I |1352.-E821.67]|356.9031823|FT. /SEC.
] ] = 301-35,;;27% K° —
e Pl = 2217-279233|LB./r1%- |-
17 - = 13-01795980[rT3-/LB. |-
1<) Z. 13718864581 [377-5194197 | = T. /SEC.
la% V1 h52-786!6933& me-sgésnz: FT. JSEC.
- [772: 792-663103 |FT. JSEC.
_gflz_ vpg. . n 268017’87;73% ag§)~080932:97 FT./fssc.
?ﬁiﬂﬁ |387-1051930 |.37-1853058|FT./SEC. |
23 {va/ - val) 2031741177 |336-3179615 | FT./SEC.
_E% v 1), 170.-05322(8|751-4&75912 r:-r.§ssc.
2 J ). 119690912344 |225-377598L| FT./SEC.
[ 26 3LL-8761913 13(,5-9951,95 |FT. /SEC.
27 D{1-3) 1.07-6013305].16:43302R2 |[FT. /SEC.
8 —___1'0000510L07]-000052L332|SECOND
19! . '0000921850|-000087LI130]SECOND.
30 3317-137093[3927:582049|FT-LB-/LB.
3] - 2 ).13062-912932 [3574:296238 |ET.LB./LB.
| 32 ” 1228-228086 [1,33:292791 (¥ T.LB./LB.
33 enll-2) 125122415610 [353.2858410 |=1.L8. /18-
| 3L, | . 2075872358 [2188+/65732 [FT.LB-/LB,
3 , {1-2).16621:237537 [754,9-3,.0622 |[FT.LB./LB.
361 K{I-3) 3155-463628 |3530-123439 [FT.LB./LB.
37 (1-3). 17206-60L6L6 18537712469 [FT.LB./L8.
] 1 Z _ 31415823165 13162944011 re
3 D/ 12563-932554|2625-358283|LB. /FT2-
LOIVI. -VvZ.~ ) 11:7628612% |1 1-56575972 [g13-/LB.
4! Arl [-52631867151-4857148588 |  Exe-
s2lm veml 37-021:1625 [31.8-8218749 | FT./SEC.
43 . M1 125594170 {1833 178108 |LB-/SEC.
tLim E KU 25®@L 540398 [2 1 186565, |FT.LB /LB,
L5 12,.06-8,7738 |26 03-88(L2L|FT. LB./LB.
4 Eul2). .. 1965459429 [10L 656365, |FT.LB./LE.
L7 m Vil-3) 5‘756‘53&079-6@5-_@_@3%&%1@;
LB 12 13110178775 |312-265978 °
L3 lanqgle A. . |52-2695755]|53-27)93586 |DEGREES
_zg angle . (109913660 [4.1-L938LTG, |IDEGREES
] anqQle C. 150-1,9327289],4:61706788 |DEGREES
52 ] . 1151616720 [21+L853327]- H.P.
53 . 1906351354 210292478 HPRODUCT
A 14.) 1256-0027616]24.63100913 [PROPUCT]
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TABLE 18D.

FDimensions of Air Duct and Rotor:

T =0. N=?2. | N=3.
Lein). Q 0.0999] 01486
San. Q 004691 0:0798
RSan. | © [-0-1220 |-0-22(3 |~0:3283
Rpan. o 0:0469 ] 0-0798| O-1i1972
0. | o [-01220]~0.2343[~0-3343 [~0-L35L
an. | O Q1655 ]| 0-234l | Q2946
R Epan. | O  |=0:0545]=0-1157 [-018L0 [=0-2600
XN Q o186 01543
xn 10000 | 10-00Q
=1 =1 N=2. | N=3.
L(‘-n). (@) . X 4!-!!22q t)o iq 5202 !
an. O <0149 0L5 0-07 1201
San- Q —Q-\\qt ﬁé_&%% AW
Rpan. | O 019L 1 O0456 0194 012
Rpan- O =041194 |~-02 - Q3264 1~0Q-4L175
n. [®) Q04978 | o181 | 0-2577] ©-322€
R Fphan. O 0040 00846 0 1LBI -0
Xn. Q_ 1 -007BL| 01364 01783 0-2025
. 9-4833| 94838 ] 9-48323% | A-LB3R |
T=2. Nn=0. N=g | N=3. L.
LIy | © O M%M
_Q__Saﬂ. o) o) QOL31 1 Q-7 D-117&
s§n. S -0 —02189 |~0-21 16 |=0'2989
an.| O - : Q074 Q-1176
R Kban O |-0-1 ~0-218d-0-3) -0.39659
RA Y- (&) oMol ©-19 ~21 Q~3g€7_4
R Fpan. O _|=00262|~0-0626|~01091 [-O"|66¢
. @) 0-0895] _0+1563| 0-2025| ©-2297]
n. Sac16]| 89606 896161 B-9616 | 39616
r=3. N=0.I N n="2 N=3.1 N=4.
L{-Nn). [ 00 O:10R6 | Q:1e0L
San. 0 0+0 0-03821 0:0 - D-1109
[ R San. Q=0 -2 =0:2974L =0 37L7
» BRpan. | < 8- 8-8332__@%312 104
an-| o -0 ~0:2106 = O- Eﬂ%
pban. o Q 021271 0291
R Fbhan. Q  |=O ‘O-OBSQ-'D-O‘ZEL
- Q O-1154L | O-2268
R AY B-(513| 845!
Y=L N=%.|N=
L), 0 o-nET 0-1
an. 0 0:0270 061
Ny O |=D-1168|=02161 |~0°:302R[|-0"3719
:Eﬂ N ) 00276 o-gggl
| Nal A |=01162 |=02167 O30 .
F ). (=) o:22191 0-3072 . ,
R Fgan. o |0 004L31~0:0217|~-0:0516 = 0-0938
n O 0+1949] 0-2512] Q:284L0]
. 1. |7:935] J-9351] 71-935¢| 7 -
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TABLE 18D.
D 3 DU X WOl . -
Blade Portions 'a &b in Inches:
PLANE2.] * =0O. Mm=2. ]l mM=3.] Mm=4L.
g-gg%sq am) 04%!54«_._ 0-6065| O~ 116
06 bm. QL20L] Q-5451 | Q6679
= 0-5268 R 6om.[=0:6260[-0-4627|=1-161]_|-1-3,92
0:1653] Rphw O-LOLB| O-5i08] 0-6085
~0-5268 |R Rpbm [-0-1552 |-0:9783 [~ 11961 |~-1-L08C
o277 b 0-581¢e] 0-6333| 0190711
=034k |R Eblom [=0:5128|~071953 |- ]-0137 |~1-226L
o824 | X, . 0-182L] ©-1824 | O-18C
10-000 | ~vvh. - 10:000 | 10:000 [ 10:0Q0
PLANE 2. Yf"ﬁ . mMm=2. T mM=3. 1 M=l.
02541 L('m . 0-L853]| 0592 . |
0- 1685 Q-2 )gg Q&3]0 5 06522
~0-5022 R Sow. [=0C- —0-B661 |-1-0285 [-I- 1788
016851 Rbhm.| 0:2682| 03967 0-L9L8] 0-5831 |
-0-5022 |R Rpbbm|[-0- —0-88L3|=1.0683 |-1:2479
©:-3190| Fpbwm| O 0 6012] ©0-1053] 07936
~-0-2917 |RFpbw [—0°4851]|-(0-6£713%]|—0-8578 —i'oava
0-2105 m. 0:2105] 0-2105| 02105
a-LB38 | vl o Leag] 9..838] 9-4638] 9-.828
R et oot sk [ ol
25 L{1-m 0-4i6! | OB 0-
o-ie1 S, C-L022| ©-5I57 | O-626d
C0-4129 R Shm. [=0-6239]=0-1130|-0-9030 [={-02] |
:ﬁ_%pm ° 03813 o-hv‘o"?_r—ozsl';%‘n_'_
=0 129 |R Rpbm J=0-6353 |- 0-7938[~ 0" =1-099
L0 Fpbm. 5 0-¢199] o-70 oIR8 G7
=033 B%pgm = 03961 |-0-5552|=0-1100 -gg_@%tz
o-238¢| ¥Xm. Q-23%6| O-2386] 0-23
| 8:a676 | rm. 29616 89616 | B-9616)]
PLANE Z.] ¥ =3. M=%2. | YN=3, =4
| _O-26441] L{1-m) Q- LEBO] o-:zsaa o~ég§(2)
01604] Sbw . 0:3827] O- o:
SOGLIL IR Slom |[—0-574%-0-6901 [=0-7927 -o-gggs
°-1609 bm| ©- 0-23590| 0-4378 o-go 7
=0 R Rpbmi 0-5805|-0-7138[=0- 2[=0-971
Q«k27 by . 06257 O9065] O-7 14
-0 1117 IR Fpbm [= 03130 L&L71|~-0-5775]|-0-105 |
2667 m. 0-2667] 02667 | 0'2661]
8- 1513 “vym.’ 8 513] B8-4513] 8:4513
PLANE 2.1 Y*=L. lm=1l. =2, Yyn=3, m-&g‘.
2182 | LMy | 0-3830] O°L 186 ]| 0-5660] O-
o\ L58 | Sbm | O'2545] 03599 [ 0 4619 | 0560
—0-LLA3 [RSbm |=0-5572 [~0:6547 [—0-73179 | =0 8083
o153 Rpbm ggg% | 03330 | 0-4042] O-L62k
—0-LL3R [RRhm |~ 0-56L2[~0-6815 |[=0-7956 =00
0-¢L06] Fphwm| 0-5423 o-égz;? o-é_,qqo 8-1?72
—0- VA0 IR Ebbm |=0:269L. [-0-3867 [~0+5008|~0-
"'g"'-f%"@ 0. 291,81 029 0-29L8| 0-2948
1.9351] v1A, | 1-a3561 ] 1-9351] 1-9351] 79351
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TABLE 19D. -
— Dimensions of ‘Air-Duct and R&Lor‘
BLANER] ¥=0. [ W=l | W=2. | W=3. | W=/_
Q:8223 [ L.(-uwJ)| 0999 :-172“7 352, | 1-5291
018490 cur. | 099gd| L1968 | 1-LO0T [ 1-60L
—1.5253 R%cw. —|-81871|-2-1121|-2-,055]—-2-69
G-6a77 | Rbcull 0-9053] 1-1200] 1-3L2IT] 1.57]
I=1.6165 |R Rpocw|[—1-9063 [-2-1889|-2-46L! [ 130
O-8801] Fhcur] 1O%051 12735 ﬁ 1637711
T L3L] R Focw =131 _|=2-03541—2-369]|—2-6659
o-ige Xuw | 01752 | 0:1535] 61172 0066
10-000] _~yuy_|10-000110-000] 16060 | 10:000
' o C(3-W.| O'r167] 0363, 0-5301] O7106%
Pé)A_I;lqE 3. l’(= \.) W=l. w= E3.B ]LU:.gé w=/.
L. ©-1901 o)l j.o0i9l 1-2) L2561 11631k
01676 | Scut. | 1:02281 (-2781 ] 1+5233] 1-7885
— 1 3118 IRScul. |~1-6218 |- 1-9257 [~2:2297 |~-2.5336
7 6-6623] Rpcw.l 0:Q217] 1418951 146571 117504
— 10231 RRpcW.|= 11229 2:0143 |—2.2973 [~2.5717_
0-8728] Flhcul.l 1-123a| |+36b6b | 16009 | 18267
— 1-2126 |R Fpcw.|—1-5207 |-1-8312 |—2-162! |- 1955
| Q-ilOfe Xy o~20%2§ Q171 Q-1352] 00763
o 8l ~cut. q-485 3:2 98| 9-497]] 9-5071
o CE-WY | o-2118] O4237] Q6355 O 8L7L
PLANE 3, v=2. | wr=l. =2. | w=3. | w=4.
{07558 1 LU-w), | 1-0180 ] 1-2802) 11542L | 1-80LE
013531 Scut. | 1-Q6e2®] (-390 1-71777 . ]
—1-1281 [RS L4706 =1 1660 -2 -0850[— 240
[ ©-6160 1 0QL82| 1-eed9 | 1-6kil] 2:0019
—p%pg RREcw. [=1°B6l6 |- 1-B6bL |~ e 1616 [—C- Lkl
O- | Fpcus. | 14177 1°£306 | 1s79L31 2.0883
10087 IR "hcw. |=1"3325 |- 1-6657 [-2:008& [—~2-3608]
02386 | Xun G-2291] 0°2007] O-153¢]| 0.0864
| 296761 ~uwl. -47/0] 4813 | 849980] 9-020
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