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(57) ABSTRACT 

A turbine noZZle includes airfoil and sidewall surfaces. The 
airfoil and sideWall surfaces have pro?les substantially in 
accordance With Cartesian coordinate values of X, Y and Z 
set forth in Tables I-IV for the pressure and suction sides of 
the airfoil, and the outer and inner sideWall surfaces, respec 
tively. The X, Y and Z values are distances in inches. The X 
and Y values for the airfoil, When connected by smooth 
continuing arcs, de?ne airfoil pro?le sections at each dis 
tance Z. The pro?le sections at the Z distances are joined 
smoothly With one another to form a complete airfoil shape. 
The X, Y and Z values of Tables III and IV de?ne the outer 
and inner sideWall surfaces, respectively, of the gas flow 
path. 
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Fig. 1 
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AIRFOIL SHAPE AND SIDEWALL FLOWPATH 
SURFACES FOR A TURBINE NOZZLE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a noZZle stage of a 
gas turbine and particularly relates to a ?rst stage noZZle 
airfoil pro?le and sideWall ?oWpath surfaces. 

[0002] In the development of an advanced gas turbine, 
many speci?c requirements must be met for each stage of the 
hot gas path section of the turbine in order to meet design 
goals. Particularly, and in addition to other goals, the ?rst 
stage of the turbine must meet ef?ciency, heat load, life, 
throat area and vectoring requirements to meet those goals. 
Conventional noZZle designs do not alloW for the added 
bene?t of advanced three-dimensional aerodynamics that 
improve the use of the combustion gases to improve blade 
loading suf?ciently to meet that goal. 

BRIEF DESCRIPTION OF THE INVENTION 

[0003] In accordance With the preferred embodiment of 
the present invention, there is provided unique noZZle ?oW 
path surfaces, speci?cally an airfoil suction-side surface, an 
airfoil pressure side surface, an inner sideWall surface and an 
outer sideWall surface for the noZZle of a turbine stage, 
preferably the ?rst stage of a gas turbine. Each noZZle 
?oWpath surface is de?ned by a unique loci of points to 
achieve the necessary ef?ciency Whereby improved turbine 
performance is obtained. The suction-side and pressure-side 
surfaces join smoothly at the airfoil leading and trailing 
edges. 
[0004] In accordance With a preferred embodiment of the 
present invention, there is provided a turbine noZZle having 
a pressure side airfoil surface, the pressure side airfoil 
surface having a nominal pro?le substantially in accordance 
With Cartesian coordinate values of X, Y and Z set forth in 
inches in Table I, Wherein the Z values are drop dimensions 
from a reference point origin on an outside diameter ?oW 
path along a noZZle airfoil stacking aXis perpendicular to a 
centerline aXis of rotation of the turbine; and Wherein the X 
and Y values, When connected by smooth continuing arcs, 
de?ne pressure side airfoil surface pro?le sections at each 
distance Z from the origin, the pro?le sections at the Z 
distances being joined smoothly With one another to form a 
pressure side airfoil surface shape. 

[0005] In accordance With a further embodiment of the 
present invention, there is provided a turbine noZZle having 
a suction side airfoil surface, the suction side airfoil surface 
having a nominal pro?le substantially in accordance With 
Cartesian coordinate values of X, Y and Z set forth in inches 
in Table II, Wherein the Z values are drop dimensions from 
a reference point origin on an outside diameter ?oWpath 
along a noZZle airfoil stacking aXis perpendicular to a 
centerline aXis of rotation of the turbine; and Wherein the X 
and Y values, When connected by smooth continuing arcs, 
de?ne suction side airfoil surface pro?le sections at each 
distance Z from the origin, the pro?le sections at the Z 
distances being joined smoothly With one another to form a 
suction side airfoil surface shape. 

[0006] In accordance With a further embodiment of the 
present invention, there is provided a turbine noZZle having 
an outer sideWall surface, the outer sideWall surface having 
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a nominal pro?le substantially in accordance With Cartesian 
coordinate values of X, Y and Z set forth in inches in Table 
III, Wherein the Z values are drop dimensions from a 
reference point origin on an outside diameter ?oWpath along 
a noZZle airfoil stacking aXis perpendicular to a centerline 
aXis of rotation of the turbine; and Wherein the X and Y 
values, When connected by smooth continuing arcs at each 
distance Z, de?ne an outer sideWall surface shape. 

[0007] In accordance With a further embodiment of the 
present invention, there is provided a turbine noZZle having 
an inner sideWall surface, the inner sideWall surface having 
a nominal pro?le substantially in accordance With Cartesian 
coordinate values of X, Y and Z set forth in inches in Table 
IV, Wherein the Z values are drop dimensions from a 
reference point origin on an outside diameter ?oWpath along 
a noZZle airfoil stacking aXis perpendicular to a centerline 
aXis of rotation of the turbine; and Wherein the X and Y 
values, When connected by smooth continuing arcs at each 
distance Z, de?ne an inner sideWall surface shape. 

[0008] In accordance With a further embodiment of the 
present invention, there is provided a turbine comprising a 
turbine noZZle having a plurality of airfoils having an airfoil 
shape, each airfoil having pressure and suction side airfoil 
surfaces de?ning a nominal airfoil pro?le substantially in 
accordance With Cartesian coordinate values of X, Y and Z 
set forth in Tables I and II, Wherein the Z values are drop 
dimensions from a reference point origin on an outside 
diameter ?oWpath along a noZZle airfoil stacking aXis per 
pendicular to a centerline axis of rotation of the turbine, and 
Wherein the X and Y values, When connected by smooth 
continuing arcs, de?ne airfoil pro?le sections at each dis 
tance Z, the pro?le sections at the Z distances being joined 
smoothly With one another to form an airfoil shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a schematic illustration of a turbine 
having a ?rst stage turbine noZZle employing the airfoil and 
noZZle Wall surfaces according to a preferred aspect of the 
present invention; 
[0010] FIG. 2 is a frontal leading edge perspective vieW of 
a noZZle stage segment illustrating an airfoil pressure side 
surface, portions of the airfoil suction side surface, and 
portions of inner and outer Wall surfaces in accordance With 
a preferred aspect of the present invention; 

[0011] FIG. 3 is a suction side vieW of the ?rst stage 
noZZle airfoil and Wall surfaces; 

[0012] FIG. 4 is an aft vieW of the ?rst stage turbine 
noZZle illustrating point distributions on the airfoil suction 
Wall surfaces; 
[0013] FIG. 5 is a frontal vieW of the ?rst stage turbine 
noZZle illustrating point distributions on the airfoil suction 
side; 
[0014] FIG. 6 is a vieW looking along a Z aXis and taken 
generally about on line 6-6 in FIG. 5 illustrating the outer 
sideWall ?oWpath surface and airfoil pro?le; and 
[0015] FIG. 7 is a vieW looking along the Z aXis and taken 
generally about on line 7-7 in FIG. 5 illustrating the inner 
sideWall ?oWpath surface and airfoil pro?le. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] Referring noW to FIG. 1, there is illustrated a 
portion of a turbine generally designated 10. Turbine 10 
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includes a rotor 12 mounting ?rst, second and third stage (a speci?c axis or line perpendicular to engine rotation 
buckets 14, 16 and 18 respectively. Stator vanes 20, 22 and centerline). The Cartesian coordinate system has orthogo 
24 also form part of the respective ?rst, second and third nally-related X, Y and Z axes With the Z axis extending 
stages of the turbine. It Will be appreciated that a three-stage perpendicular to a plane normal to a plane containing the X 
turbine is accordingly illustrated having a gas ?oW path and Y values. By de?ning X and Y coordinate values at 
indicated by the arroW 24 in FIG. 1. selected locations in a Z direction normal to the X, Y plane, 

[0017] Referring to FIGS. 2-4 there is illustrated a noZZle the pro?le of the Surfaces can .be ?sceriamed' By connéctlng 
stage segrnent generally designated 26 mounting an airfoil the X and Values for the furfoll Wlth Smooth commumg 
or vane 28 extending betWeen inner and outer platforms or arcs’ Zach. alrfoll pro?le Secnon at eaéh dlstance Z 15 ?lmd' 
sidewalls 30 and 32 res ectivel The nozzle Se ment 26 The a1rfo1l surface pro?les of the various surface locations 

. p. y' . g betWeen the distances Z are determined by srnoothly con 
cornprises one of a plurality of segments forming the ?rst . h d. ?l . h f 
stage noZZle 20 and Which segments 26 are disposed in a necnng t e a Jacent pro 6 Secnons to one anot er to Orm 

. . . 'f'l f .S"llthXY dZ d't l 
c1rcurnferent1al array thereof in the annular gas ?oW path 25. 2; iileslilgniieindngllitzi dezva?s dirilgme 21221351210? V2115: 
It Will also be appreciated that each noZZle segment 26 may . p . 
include one two or more nozzle airfoils e g vanes 28 WhlCh may be connected to one another by smooth cont1nu 

. ’ . "'. ’ h'h h ?lld' 'th t' f extending betWeen the sidewalls 30 and 32 respectively. In gllsasarfisegrlelih’e vghzne Ore rgililzvlof [fen 11222215253232? 
the speci?c ?rst stage noZZle arrangernent illustrated, there . ’ . p p. 
is preferably a Single nozzle Vane 28 per Segment Also s1deWall surfaces in part de?ning the ?oWpath. These values 

' ’ t th 1 ? th f ?l t b' t there are preferably forty noZZle segments and hence forty represen . e nOZZ e OWpa .Sllr ace pro es a am len ’ 

noZZle vanes or airfoils in the ?rst stage noZZle 20. The nOI.1_Operanng or non-hot COnd1.nOnS and at? fqr the Coated 
airfoil 28 has a pro?le including a three-dimensional corn- ?mshed nOZZ1e.?OWpath.' The slgn (lonvennop 1S luustfated 
pound curvature With pressure and suction sideWalls 36 and :1 4 and Is as typlcany used In Carteslan Coordmate 
34, respectively, illustrated in FIGS. 2 and 3 as Well as y ' 
respective leading and trailing edges 40 and 42. The outer [0019] The Cartesian coordinate values in Tables I-IV are 
and inner sideWalls 44 and 46, respectively, are conical generated and shoWn to three decimal places for determining 
surfaces Which de?ne radial ?oWpath surfaces containing the pro?le of the noZZle ?oWpath surfaces. There are typical 
the gaspath How in a radial direction. rnanufacturing tolerances as Well as coating thickness tol 

[0018] A Cartesian Coordinate System OfX Y and Zvalues erances, which must be accounted for With the actual ?oW 
are given in Tables I-II beloW and de?ne the ,norninal pro?le path Surfaces Accordmgly’ the Values for the pro?les glven 

. . . ' Tbl I-IV f ' l? th f .A d of the respective pressure and suction s1deWall surfaces of ln a es. are or “0mm OVYPa .Sur 2.166s Ccor 
the noZZle airfoil 28 Similar X Y and Z coordinate values mgly’ a dlstance of 10105 Inches In a dlrecnon normal to 

. ' .’ . f l t' l th? th ?ld? th for the respective outer and inner s1deWall surfaces 44 and any Sur ace Oca Ion a Ong e O.Wpa .pro 6 e Hes e 
46 are given in Tables III and IV The coordinate values for ?owpath Surface envelopes for thls pamcular nozzle ?ow 

. ' . . . th d ' d t b' . 
the X, Y and Z coordinates are set forth in inches in Tables pa eslgn an ur me 

I-IV although other units of dimensions may be used. The Z [0020] The coordinate values given in Table I beloW de?ne 
values set forth in the Tables are drop dirnensions from a the preferred norninal pro?le of the pressure sideWall surface 
point on the ?oWpath along the noZZle airfoil stacking axis 36 of airfoil 28: 

TABLE I 

Airfoil pressure-side de?ning points: 

x Y Z x Y Z x Y Z 

-5.243 -5.8327 -0.2796 -4.3988 -5.2585 -0.2796 -5.5243 —6.0241 -0.2796 
-3.8674 -4.8335 -0.2796 -4.5371 -5.3578 -0.2796 -5.66 —6.1268 -0.2796 
-5.3845 -5.9271 -0.2796 —4.6768 -5.4549 -0.2796 —5.7875 -6.2394 -0.2796 
-3.9967 -4.9442 -0.2796 —4.8176 -5.5504 -0.2796 -6.0431 -6.672 -0.2796 
—4.1285 -5.0519 -0.2796 -4.9591 -5.6449 -0.2796 -5.9006 -6.3663 -0.2796 
-4.2626 -5.1566 -0.2796 -5.1011 -5.7388 -0.2796 -5.9898 -6.5109 -0.2796 
-0.6347 0.8326 —1.0296 -2.0724 -2.4037 —1.0296 —5.5268 -6.0008 —1.0296 
-0.4521 1.3048 —1.0296 -3.0748 -3.963 —1.0296 -4.1402 -5.0404 —1.0296 
-0.5124 1.1472 —1.0296 -2.1531 -2.5519 —1.0296 -5.6616 -6.1023 —1.0296 
-0.5735 0.9899 —1.0296 -3.1809 -4.0942 —1.0296 -4.2732 -5.1443 —1.0296 
-1.2729 -0.7293 —1.0296 -2.2357 -2.699 —1.0296 —5.7884 -6.2135 —1.0296 
-1.3402 -0.884 —1.0296 -3.29 -4.2229 —1.0296 -4.4084 -5.2452 —1.0296 
-0.6963 0.6756 —1.0296 -2.32 -2.8452 —1.0296 -4.5455 -5.3436 —1.0296 
-1.4085 -1.0383 —1.0296 -3.4022 -4.349 —1.0296 -4.6841 -5.4398 —1.0296 
-0.7583 0.5186 —1.0296 -2.4063 -2.9902 —1.0296 —4.8239 -5.5344 —1.0296 
—1.4776 -1.1922 —1.0296 -3.5174 -4.4722 —1.0296 -5.3878 -5.9051 —1.0296 
—O.8208 0.3619 —1.0296 -2.4947 -3.1339 —1.0296 —4.9645 —5.6277 —1.0296 
-1.5477 -1.3457 —1.0296 —1.6912 —1.6511 —1.0296 -3.6359 -4.5924 —1.0296 
-0.8837 0.2053 —1.0296 -2.5852 -3.2763 —1.0296 -5.1056 -5.7201 —1.0296 
-1.6189 —1.4987 —1.0296 —1.7648 -1.803 —1.0296 -3.7575 -4.7093 —1.0296 
-0.947 0.0489 —1.0296 -2.6781 -3.4172 —1.0296 -5.247 -5.8122 —1.0296 
-1.0109 -0.1072 —1.0296 -1.8396 -1.9542 —1.0296 -3.8822 -4.823 —1.0296 
-1.0754 -0.2632 —1.0296 -2.7733 -3.5565 —1.0296 -4.0098 -4.9334 —1.0296 
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[0024] It Will also be appreciated that the ?oWpath sur 
faces disclosed in the above Tables may be scaled up or 
doWn geometrically for use in similar turbine designs. 
Consequently, the coordinate values set forth in Tables I-IV 
may be scaled upWardly or doWnWardly such that the 
?oWpath surface contours remain unchanged. A scaled ver 
sion of the coordinates in Tables I-IV Would be represented 
by X, Y and Z coordinate values multiplied or divided by the 
same constant or number. 

[0025] While the invention has been described in connec 
tion With What is presently considered to be the most 
practical and preferred embodiment, it is to be understood 
that the invention is not to be limited to the disclosed 
embodiment, but on the contrary, is intended to cover 
various modi?cations and equivalent arrangements included 
Within the spirit and scope of the appended claims. 

What is claimed is: 
1. A turbine noZZle having a pressure side airfoil surface, 

said pressure side airfoil surface having a nominal pro?le 
substantially in accordance With Cartesian coordinate values 
of X, Y and Z set forth in inches in Table I, Wherein the Z 
values are drop dimensions from a reference point origin on 
an outside diameter ?oWpath along a noZZle airfoil stacking 
aXis perpendicular to a centerline aXis of rotation of the 
turbine; and Wherein the X and Y values, When connected by 
smooth continuing arcs, de?ne pressure side airfoil surface 
pro?le sections at each distance Z from said origin, the 
pro?le sections at the Z distances being joined smoothly 
With one another to form a pressure side airfoil surface 
shape. 

2. A turbine noZZle according to claim 1, forming part of 
a ?rst stage of a turbine. 

3. A turbine noZZle according to claim 1, Wherein said 
pressure side airfoil surface lies in an envelope Within 
10.105 inches in a direction normal to any pressure side 
airfoil surface location. 

4. A turbine noZZle according to claim 3, Wherein said 
pressure side airfoil surface is coated, the X, Y and Z 
distances being scalable as a function of the same constant 
or number to provide a scaled up or scaled doWn pressure 
side airfoil surface shape. 

5. A turbine noZZle according to claim 1, having an outer 
sideWall surface, said outer sideWall surface having a nomi 
nal pro?le substantially in accordance With Cartesian coor 
dinate values of X, Y and Z set forth in inches in Table III, 
Wherein the Z values are drop dimensions from said refer 
ence point origin on an outside diameter ?oWpath along a 
noZZle airfoil stacking aXis perpendicular to a centerline aXis 
of rotation of the turbine; and Wherein the X and Y values, 
When connected by smooth continuing arcs at each distance 
Z, de?ne an outer sideWall surface shape. 

6. A turbine noZZle according to claim 1, having an inner 
sideWall surface, said inner sideWall surface having a nomi 
nal pro?le substantially in accordance With Cartesian coor 
dinate values of X, Y and Z set forth in inches in Table IV, 
Wherein the Z values are drop dimensions from said refer 
ence point origin on an outside diameter ?oWpath along a 
noZZle airfoil stacking aXis perpendicular to a centerline aXis 
of rotation of the turbine; and Wherein the X and Y values, 
When connected by smooth continuing arcs at each distance 
Z, de?ne an inner sideWall surface shape. 

7. Aturbine noZZle according to claim 1, having a suction 
side airfoil, said suction side airfoil surface having a nominal 
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pro?le substantially in accordance With Cartesian coordinate 
values of X, Y and Z set forth in inches in Table II, Wherein 
the Z values are drop dimensions from said reference point 
origin on an outside diameter ?oWpath along a noZZle airfoil 
stacking aXis perpendicular to a centerline aXis of rotation of 
the turbine; and Wherein the X and Y values, When con 
nected by smooth continuing arcs, de?ne suction side airfoil 
surface pro?le sections at each distance Z from said origin, 
the pro?le sections at the Z distances being joined smoothly 
With one another to form a suction side airfoil surface shape. 

8. A turbine noZZle having a suction side airfoil surface, 
said suction side airfoil surface having a nominal pro?le 
substantially in accordance With Cartesian coordinate values 
of X, Y and Z set forth in inches in Table II, Wherein the Z 
values are drop dimensions from a reference point origin on 
an outside diameter ?oWpath along a noZZle airfoil stacking 
aXis perpendicular to a centerline aXis of rotation of the 
turbine; and Wherein the X and Y values, When connected by 
smooth continuing arcs, de?ne suction side airfoil surface 
pro?le sections at each distance Z from said origin, the 
pro?le sections at the Z distances being joined smoothly 
With one another to form a suction side airfoil surface shape. 

9. A turbine noZZle according to claim 8, forming part of 
a ?rst stage of a turbine. 

10. A turbine noZZle according to claim 8, Wherein said 
suction side airfoil surface lies in an envelope Within 10.105 
inches in a direction normal to any suction side airfoil 
surface location. 

11. A turbine noZZle according to claim 10, Wherein said 
suction side airfoil surface is coated, the X, Y and Z 
distances being scalable as a function of the same constant 
or number to provide a scaled up or scaled doWn suction side 
airfoil surface shape. 

12. Aturbine noZZle according to claim 8, having an outer 
sideWall surface, said outer sideWall surface having a nomi 
nal pro?le substantially in accordance With Cartesian coor 
dinate values of X, Y and Z set forth in inches in Table III, 
Wherein the Z values are drop dimensions from said refer 
ence point origin on an outside diameter ?oWpath along a 
noZZle airfoil stacking aXis perpendicular to a centerline aXis 
of rotation of the turbine; and Wherein the X and Y values, 
When connected by smooth continuing arcs at each distance 
Z, de?ne an outer sideWall surface shape. 

13. Aturbine noZZle according to claim 8, having an inner 
sideWall surface, said inner sideWall surface having a nomi 
nal pro?le substantially in accordance With Cartesian coor 
dinate values of X, Y and Z set forth in inches in Table IV, 
Wherein the Z values are drop dimensions from said refer 
ence point origin on an outside diameter ?oWpath along a 
noZZle airfoil stacking aXis perpendicular to a centerline aXis 
of rotation of the turbine; and Wherein the X and Y values, 
When connected by smooth continuing arcs at each distance 
Z, de?ne an inner sideWall surface shape. 

14. Aturbine noZZle having an outer sideWall surface, said 
outer sideWall surface having a nominal pro?le substantially 
in accordance With Cartesian coordinate values of X, Y and 
Z set forth in inches in Table III, Wherein the Z values are 
drop dimensions from a reference point origin on an outside 
diameter ?oWpath along a noZZle airfoil stacking aXis per 
pendicular to a centerline aXis of rotation of the turbine; and 
Wherein the X and Y values, When connected by, smooth 
continuing arcs at each distance Z, de?ne an outer sideWall 
surface shape. 
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15. A turbine nozzle according to claim 14, forming part 
of a ?rst stage of a turbine. 

16. A turbine noZZle according to claim 14, Wherein said 
outer sidewall surface lies in an envelope Within 10.105 
inches in a direction normal to any outer sideWall surface 
location. 

17. A turbine noZZle according to claim 16, Wherein said 
outer sideWall surface is coated, the X, Y and Z distances 
being scalable as a function of the same constant or number 
to provide a scaled up or scaled doWn outer sideWall surface 
shape. 

18. The turbine noZZle of claim 14 having an inner 
sideWall, said inner sideWall surface having a nominal 
pro?le substantially in accordance With Cartesian coordinate 
values of X, Y and Z set forth in inches in Table IV, Wherein 
the Z values are drop dirnensions from said reference point 
origin on an outside diameter ?oWpath along a noZZle airfoil 
stacking aXis perpendicular to a centerline aXis of rotation of 
the turbine; and Wherein the X and Y values, When con 
nected by smooth continuing arcs at each distance Z, de?ne 
an inner sideWall surface shape. 

19. Aturbine noZZle having an inner sideWall surface, said 
inner sideWall surface having a nominal pro?le substantially 
in accordance With Cartesian coordinate values of X, Y and 
Z set forth in inches in Table IV, Wherein the Z values are 
drop dirnensions from a reference point origin on an outside 
diameter ?oWpath along a noZZle airfoil stacking aXis per 
pendicular to a centerline aXis of rotation of the turbine; and 
Wherein the X and Y values, When connected by smooth 
continuing arcs at each distance Z, de?ne an inner sideWall 
surface shape. 

20. A turbine noZZle according to claim 19, forming part 
of a ?rst stage of a turbine. 

21. A turbine noZZle according to claim 19, Wherein said 
inner sideWall surface lies in an envelope Within 10.105 
inches in a direction normal to any inner sideWall surface 
location. 

22. A turbine noZZle according to claim 21, Wherein said 
inner sideWall surface is coated, the X, Y and Z distances 
being scalable as a function of the same constant or number 
to provide a scaled up or scaled doWn inner sideWall surface 
shape. 

23. A turbine comprising a turbine noZZle having a 
plurality of airfoils having an airfoil shape, each said airfoil 
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having pressure and suction side airfoil surfaces de?ning a 
nominal airfoil pro?le substantially in accordance With 
Cartesian coordinate values of X, Y and Z set forth in Tables 
I and II, Wherein the Z values are drop dirnensions from a 
reference point origin on an outside diameter ?oWpath along 
a noZZle airfoil stacking aXis perpendicular to a centerline 
aXis of rotation of the turbine, and Wherein the X and Y 
values, When connected by smooth continuing arcs, de?ne 
airfoil pro?le sections at each distance Z, the pro?le sections 
at the Z distances being joined smoothly with one another to 
form an airfoil shape. 

24. The turbine according to claim 23 including an inner 
sideWall, said inner sideWall surface having a nominal 
pro?le substantially in accordance With Cartesian coordinate 
values of X, Y and Z set forth in inches in Table IV, Wherein 
the Z values are drop dirnensions from said reference point 
origin on an outside diameter ?oWpath along a noZZle airfoil 
stacking aXis perpendicular to a centerline aXis of rotation of 
the turbine; and Wherein the X and Y values, When con 
nected by smooth continuing arcs at each distance Z, de?ne 
an inner sideWall surface shape. 

25. The turbine according to claim 23, including an outer 
sideWall, said outer sideWall surface having a nominal 
pro?le substantially in accordance With Cartesian coordinate 
values of X, Y and Z set forth in inches in Table III, Wherein 
the Z values are drop dirnensions from said reference point 
origin on an outside diameter ?oWpath along a noZZle airfoil 
stacking aXis perpendicular to a centerline aXis of rotation of 
the turbine; and wherein the X and Y values, When con 
nected by smooth continuing arcs at each distance Z, de?ne 
an outer sideWall surface shape. 

26. The turbine according to claim 25, including an inner 
sideWall, said inner sideWall surface having a nominal 
pro?le substantially in accordance With Cartesian coordinate 
values of X, Y and Z set forth in inches in Table IV, Wherein 
the Z values are drop dirnensions from said reference point 
origin on an outside diameter ?oWpath along a noZZle airfoil 
stacking aXis perpendicular to a centerline aXis of rotation of 
the turbine; and Wherein the X and Y values, When con 
nected by smooth continuing arcs at each distance Z, de?ne 
an inner sideWall surface shape. 


