Office de la Proprieté Canadian CA 2399343 C 2009/10/20

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 399 343
gln grgamsge ; ’f“é age”‘éy of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de dép6t PCT/PCT Filing Date: 2001/11/30 (51) Cl.Int./Int.Cl. HO2K 9/70(2006.01),
(87) Date publication PCT/PCT Publication Date: 2002/06/27 HOZK 1/32(2000.01), HOZK 53/24 (2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2009/10/20 WETZEL TODD GARRETT US
(85) Entree phase nationale/National Entry: 2002/08/01 JARCZYNSKI EMIL DONALD, US;
(86) N° demande PCT/PCT Application No.: US 2001/045296 VANDERVORT, CHRISTIAN LEE, US;
] o o | SALAMAH, SAMIR ARMANDO, US;
(87) N° publication PCT/PCT Publication No.: 2002/050979 TURNBULL WAYNE NIGEL OWEN. US

(30) Priorité/Priority: 2000/12/19 (US09/739,358) (73) Propriétaire/Owner:

GENERAL ELECTRIC COMPANY, US
(74) Agent: CRAIG WILSON AND COMPANY

(54) Titre : AUGETS DE BLOCS D'ESPACEMENT AMELIORANT LE TRANSFERT THERMIQUE DANS DES CAVITES
DE ROTOR

54) Title: SPACEBLOCK SCOOPS FOR ENHANCED ROTOR CAVITY HEAT TRANSFER

(57) Abréegée/Abstract:

A gas cooled dynamoelectric machine Is provided that is comprised of a rotor (10), a rotor winding comprising axially extending
colls (22) and concentric endwindings (28), and a plurality of spaceblocks (140, 240) located between adjacent endwindings (28)
thereby to define a plurality of cavities (142, 242), each bounded by adjacent spaceblocks (140, 240) and adjacent endwindings
(28). To enhance the heat transfer rate from the copper end turns (27) of the field endwinding region, at least one scoop structure
(156, 256) Is provided adjacent the radially inner end of a cavity facing surface (144, 244) of at least one spaceblock (140, 240) for

Intercepting and redirecting coolant flow into the respective cavity (142, 242). The spaceblock itself may have curved upstream
and/or downstream surfaces (244, 262) for facilitating circulating coolant flow.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

- SRR RO S 2 A\-‘
OPIC - CIPO 191 s




WO 02/50979 A2

CA 02399343 2002-08-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

27 June 2002 (27.06.2002) PCT
(51) International Patent Classification’: HO2K
(21) International Application Number: PCT/US01/45296

(22) International Filing Date:

30 November 2001 (30.11.2001)

(25) Filing Language: English (74)
(26) Publication Language: English
(30) Priority Data:

09/739,358 19 December 2000 (19.12.2000) US (81)

(71) Applicant:

GENERAL ELECTRIC COMPANY

[US/US]; One River Road, Schenectady, NY 12345 (US).

(72) Inventors: WETZEL, Todd, Garrett; 9 Riverdale Road,
Niskayuna, NY 12309 (US). JARCZYNSKI, Emil,

(10) International Publication Number

WO 02/50979 A2

Donald; 23 Spring Road, Scotia, NY 12302 (US). VAN-
DERVORT, Christian, Lee; 46 Upper Wedgewood Lane,
Voorheesville, NY 12186 (US). SALAMAH, Samir,
Armando; 187 Lancashire Place, Niskayuna, NY 12309
(US). TURNBULL, Wayne, Nigel, Owen; 30 Ponderosa
Drive, Clifton Park, NY 12065 (US).

Agents: HARRINGTON, Mark, F.; Harrington & Smith,
LLP, 1809 Black Rock Turnpike, Fairfield, CT 06432-3504
et al. (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ.,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL., IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL., PT, RO, RU, SD, SE, SG, SI, SK,
SL., TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

[Continued on next page/

(54) Title: SPACEBLOCK SCOOPS FOR ENHANCED ROTOR CAVITY HEAT TRANSFER

1 it D 0 S G Vel D

-

30

S LLLLLLL

222222222t 2 Z N Bl T L T2 P

N L L L LTSN

'ml”’l’llﬂ
22

26

i M 7
74
[ &
e

valla

- h n)
g K
¥
va
A
>

i

‘

\

VT EETIN z
\

Y oL L L L LD Rl

N N N e seiveye i ——

v
u_

27

1L

T — v "Wt "N N . T T — N

IS ITESAN t

SIS

24
18
14

4
8

12

10

.

(57) Abstract: A gas cooled dynamoelectric
machine is provided that is comprised of a
rotor (10), a rotor winding comprising axially
extending coils (22) and concentric endwindings
(28), and a plurality of spaceblocks (140, 240)
located between adjacent endwindings (28)
thereby to define a plurality of cavities (142,
242), each bounded by adjacent spaceblocks
(140, 240) and adjacent endwindings (28). To
enhance the heat transfer rate from the copper
end turns (27) of the field endwinding region, at
least one scoop structure (156, 256) is provided
adjacent the radially inner end of a cavity facing
surface (144, 244) of at least one spaceblock
(140, 240) {for intercepting and redirecting
coolant flow into the respective cavity (142,
242). The spaceblock itself may have curved
upstream and/or downstream surfaces (244, 262)
for facilitating circulating coolant flow.
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" SPACEBLOCK SCOOPS FOR ENHANCED ROTOR
CAVITY HEAT TRANSFER

BACKGROUND OF THE INVENTION

The present invention relates to a structure for enhanced cooling of
generator rotors by directing a greater volume of coolant flow into rotating

endwinding cavities for increasing heat transfer therewithin.

The power output rating of dynamoelectric machines, such as large
turbo-generators, is often limited by the ability to provide additional current
through the rotor field winding because of temperature limitations imposed on
the electrical conductor insulation. Therefore, effective cooling of the rotor
winding contributes directly to the output capability of the machine. This Is
especially true of the rotor end region, where direct, forced cooling is difficult
and expensive due to the typical construction of these machines. As
prevailing market trends require higher efficiency and higher reliability in lower
cost, higher-power density generators, cooling the rotor end region becomes

a limiting factor.

Turbo-generator rotors typically consist of concentric rectangular colils
mounted in slots in a rotor. The end portions of the coils (commonly referred
to as endwindings), which are beyond the support of the main rotor body, are
typically supported against rotational forces by a retaining ring (see FIGURE
1). Support blocks are placed intermittently between the concentric coll
endwindings to maintain relative position and to add mechanical stability for
axial loads, such as thermal loads (see FIGURE 2). Additionally, the copper
coils are constrained radially by the retaining ring on their outer radius, which
counteracts centrifugal forces. The presence of the spaceblocks and
retaining ring results in a number of coolant regions exposed to the copper
coils. The primary coolant path is axial, between the spindle and the bottom
of the endwindings. Also, discrete cavities are formed between coils by the
bounding surfaces of the coils, blocks and the inner surface of the retaining

ring structure. The endwindings are exposed to coolant that is driven by
1



10

15

20

25

WO 02/50979

CA 02399343 2002-08-01
PCT/US01/45296

rotational forces from radially below the endwindings into these cavities (see
FIGURE 3). This heat transfer tends to be low. This is because according to
computed flow pathlines in a single rotating end winding cavity from a
computational fluid dynamic analysis, the coolant flow enters the cauvity,
traverses through a primary circulation and exits the cavity. Typically, the
circulation results in low heat transfer coefficients especially near the center of
the cavity. Thus, while this is a means for heat removal in the endwindings, it

is relatively inefficient.

Various schemes have been used to route additional cooling gas
through the rotor end region. All of these cooling schemes rely on either (1)
making cooling passages directly in the copper conductors by machining
grooves or forming channels in the conductors, and then pumping the gas to
some other region of the machine, and/or (2) creating regions of relatively
higher and lower pressures with the addition of baffles, flow channels and

pumping elements to force the cooling gas to pass over the conductor

surfaces.

Some systems penetrate the highly stressed rotor retaining ring with
radial holes to allow cooling gas to be pumped directly alongside the rotor
endwindings and discharged into the air gap, although such systems can
have only limited usefulness due to the high mechanical stress and fatigue life

considerations relating to the retaining ring.

If the conventional forced rotor end cooling schemes are used,
considerable complexity and cost are added to rotor construction. For
example, directly cooled conductors must be machined or fabricated to form
the cooling passages. In addition, an exit manifold must be provided to
discharge the gas somewhere in the rotor. The forced cooling schemes
require the rotor end region to be divided into separate pressure zones, with
the addition of numerous baffles, flow channels and pumping elements —

which again add complexity and cost.
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If none of these forced or direct cooling schemes are used, then the
rotor endwindings are cooled passively. Passive cooling relies on the
centrifugal and rotational forces of the rotor to circulate gas in the blind, dead-
end cavities formed between concentric rotor windings. Passive cooling of

rotor endwindings is sometimes also called “free convection” cooling.

Passive cooling provides the advantage of minimum complexity and
cost, although heat removal capability is diminished when compared with the
active systems of direct and forced cooling. Any cooling gas entering the
cavities between concentric rotor windings must exit through the same
opening since these cavities are otherwise enclosed — the four “side walls” of
a typical cavity are formed by the concentric conductors and the insulating
blocks that separate them, with the “bottom” (radially outward) wall formed by
the retaining ring that supports the endwindings against rotation. Cooling gas
enters from the annular space between the conductors and the rotor spindle.
Heat removal is thus limited by the low circulation velocity of the gas in the
cavity and the limited amount of fhe gas that can enter and leave these

spaces.

In typical configurations, the cooling gas in the end region has not yet
been fully accelerated to rotor speed, that is, the cooling gas is rotating at part
rotor speed. As the fluid is driven into a cavity by means of the relative
velocity impact between the rotor and the fluid, the heat transfer coefficient is
typically highest near the spaceblock that is downstream relative to the flow
direction — where the fluid enters with high momentum and where the fluid
coolant is coldest. The heat transfer coefficient is also typically high around
the cavity periphery. The center of the cavity receives the least cooling.

Increasing the heat removal capability of passive cooling systems will
increase the current carrying capability of the rotor providing increased rating
capability of the generator whole maintaining the advantage of low cost,

simple and reliable construction.
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U.S. Patent No. 5,644,179, describes a method for augmenting heat
transfer by increasing the flow velocity of the large single flow circulation cell
by introducing additional cooling flow directly into, and in the same direction
as, the naturally occurring flow cell. This is shown in FIGURES 4 and 5. While
this method increases the heat transfer in the cavity by augmenting the
strength of the circulation cell, the center region of the rotor cavity was still left
with low velocity and therefore low heat transfer. The same low heat transfer

still persists Iin the corner regions.

SUMMARY OF THE INVENTION

The above-mentioned needs are addressed by the present invention,
in which the heat removal capability of a passive cooling system Is improved
by driving more cooling gas into the cavities formed between the concentric
end turns, thereby reducing the regions of stagnant or low momentum flow
and increasing heat transfer. More specifically, the present invention provides
scoop structures as coolant flow deflectors to enhance coolant flow into the

cooling cavities thus increasing the flow heat transfer rate.

Accordingly, as an embodiment of the invention, a dynamoelectric
machine rotor is provided, having axially extending coils and end turns
extending axially beyond at least one end of the body portion of the rotor with
one or more spaceblocks located between concentric end turns. In one
embodiment of the invention, at least one and preferably at least the inner
spaceblocks have a scoop defined at the radially inner end of the forward
facing side thereof, to intercept and direct coolant fluid flow radially outwardly

into the respective cooling cavity.

In another embodiment, the spaceblock profile is modified to defined
generally continuously curved circumferentially facing surfaces to intercept

and direct coolant fluid flow radially outwardly into the respective cooling
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cavity and to facilitate the circulation of the cooling flow through the respective

adjacent cavities.
BRIEF DESCRIPTION OF THE DRAWINGS

These, as well as other objects and advantages of this invention, will
be more completely understood and appreciated by careful study of the
following more detailed description of the presently preferred exemplary
embodiments of the invention taken in conjunction with the accompanying

drawings, in which:

FIGURE 1 is a cross-sectional view of a portion of the end turn region
of a dynamoelectric machine rotor with stator in opposed facing relation

thereto;

FIGURE 2 is a cross-sectional top view of the dynamoelectric machine
rotor taken along line 2-2 of FIGURE 1;

FIGURE 3 is a schematic illustration showing passive gas flow into and

through endwinding cavities;

FIGURE 4 is a perspective view, partly broken-away of a portion of the
rotor end turn region in accordance with a first embodiment of the invention
disclosed in U.S. Patent No. 5,644,179,

FIGURE 5 is a perspective view, partly broken away, of a portion of the
rotor end turn region showing a second embodiment of the invention of U.S.
Patent No. 5,644,179,

FIGURE 6 is a partial, cross-sectional view illustrating a spaceblock

configuration according to an embodiment of the invention; and

FIGURE 7 is a cross-sectional view similar to FIGURE 6 showing a
spaceblock configuration according to an alternate embodiment of the

invention.
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DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings wherein identical reference numerals denote
the same elements throughout the various views, FIGURES 1 and 2 show a
rotor 10 for a gas-cooled dynamoelectric machine, which also includes a
stator 12 surrounding the rotor. The rotor includes a generally cylindrical body
portion 14 centrally disposed on a rotor spindle 16 and having axially
opposing end faces, of which a portion 18 of one end face is shown In
FIGURE 1. The body portion is provided with a plurality of circumferentially-
spaced, axially extending slots 20 for receiving concentrically arranged colls
22, which make up the rotor winding. For clarity, only five rotor coils are

shown, although several more are commonly used in practice.

Specifically, a number of conductor bars 24 constituting a portion of the
rotor winding are stacked in each one of the slots. Adjacent conductor bars
are separated by layers of electrical insulation 22. The stacked conductor
bars are typically maintained in the slots by wedges 26 (FIGURE 1) and are
made of a conductive material such as copper. The conductor bars 24 are
interconnected at each opposing end of the body portion by end turns 27,
which extend axially beyond the end faces to form stacked endwindings 28.

The end turns are also separated by layers of electrical insulation.

Referring specifically to FIGURE 1, a retaining ring 30 is disposed
around the end turns 27 at each end of the body portion to hold the
endwindings in place against centrifugal forces. The retaining ring is fixed at
one end to the body portion and extends out over the rotor spindle 16. A
centering ring 32 is attached to the distal end of the retaining ring 30. It
should be noted that the retaining ring 30 and the center ring 32 can be
mounted in other ways, as is known in the art. The inner diameter of the
centering ring 32 is radially spaced from the rotor spindle 16 so as to form a
gas inlet passage 34 and the endwindings 28 are spaced from the spindle 16

so as to define an annular region 36. A number of axial cooling channels 38
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formed along slots 20 are provided in fluid communication with the gas inlet

passage 34 via the annular region 36 to deliver cooling gas to the coils 22.

Turning to FIGURE 2, the endwindings 28 at each end of the rotor 10
are circumferentially and axially separated by a number of spacers or
spaceblocks 40. (For clarity of illustration, the spaceblocks are not shown in
FIGURE 1). The spaceblocks are elongated blocks of an insulating material
located in the spaces between adjacent endwindings 28 and extend beyond
the full radial depth of the endwindings into the annular gap 36. Accordingly,
the spaces between the concentric stacks of the end turns (hereinafter
endwindings) are divided into cavities. These cavities are bounded on the top
by the retaining ring 30 and on four sides by adjacent endwindings 28 and
adjacent spaceblocks 40. As best seen in FIGURE 1, each of these cavities
is in fluid communication with the gas inlet passage 34 via the annular region
36. A portion of the cooling gas entering the annular region 36 between the
endwinding 28 and the rotor spindle 16 through the gas inlet passage 34 thus
enters the cavities 42, circulates therein, and then returns to the annular
region 36 between the endwinding and the rotor spindle. Air flow is shown by
the arrows in FIGURES 1 and 3.

The inherent pumping action and rotational forces acting in a rotating
generator cavity produce a large single flow circulation cell, as schematically
shown in FIGURE 3. This flow circulation cell exhibits its highest velocity near
the peripheral edges of the cavity, leaving the center region inadequately
cooled due to the inherently low velocity in the center region of the cavity. As
can be seen from FIGURE 3, large areas of the corner regions are also
inadequately cooled because the circular motion of the flow cell does not

carry cooling flow into the corners.

Referring now to FIGURE 6, there is illustrated a partial section of the
rotor end winding showing end winding cavities 142 with the direction of
rotation indicated by arrow X. To increase coolant flow into the respective

endwinding cavities, in accordance with a first embodiment of the invention, at

7
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least one spaceblock 140 is provided with a scoop structure 156 on the
downstream side of the respective cavity with respect to the direction of
coolant flow across the bottom of the cavity, defined by the upstream surface
144 of the respective spaceblock 140, and at the radially inward end of the
respective spaceblock. The scoop structure 156 is provided for increasing the
amount of cooling fluid forced into the cavity, thereby increasing the
circulating flow inside the cavity, to thereby increase heat removal from the
respective cavity. In the illustrated embodiment, the scoop structure 156
extends in an upstream direction from the spaceblock 140 a distance of at
least about 20% and more preferably about 20 — 40% of the circumferential
dimension of the cavity radially inner end. Further, in the illustrated
embodiment, the scoop structure 156 extends downwardly, that is radially
inwardly, so as to capture about one half of the radial dimension of the gap 37

that is defined between the spaceblock and the spindie.

More specifically, each scoop structure 156 includes a generally
continuously curved upper surface 148 terminating at a radially inner edge
150. As illustrated, the radially inner edge 150 of the scoop structure 156,
which defines a flow intercepting line along at least a portion of the depth of
the spaceblock, extends below the radially inner surface 152 of the
spaceblock 140 so as to intercept and redirect flow otherwise destined for the
gap 37 between the spaceblock 140 and the spindle 16. The surface 154 of
the scoop structure 156 downstream of the radially inner edge 150 defines a
generally gradual transition to the radially inner surface 152 of the spaceblock,

which in the embodiment of FIGURE 6 is of generally conventional

configuration.

To guide and direct the flow into the cavity and along the spaceblock,
the curved upper surface 148 of the scoop structure 156 extends upwardly
along the spaceblock upstream surface 144 a distance greater than the
distance by which the scoop extends below the spaceblock radially inner
surface 152. The scoop may extend along substantially the entire axial
dimension of the spaceblock or may be provided as a truncated structure or

8
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series of truncated structures so that only a part of the flow is intercepted and
deflected to circulate through the cavity 142, to facilitate flow to the next

circumferentially adjacent cavity as shown by arrow A.

In a presently preferred embodiment, a single scoop is provided that
spans a substantial portion of the depth or axial dimension of the cavity, for
example, at least about 75% and more preferably on the order of 100% of the
depth of the cavity. In the alternative, however, each scoop structure can
extends only a part depth or part axially of the spaceblock so as to leave at
least one bypass flow region for flow to the next downstream adjacent cauvity.
According to this alternative embodiment, a partial depth scoop structure may
be disposed to span the part depth of the cavity from adjacent one
endwinding wall of the cavity, adjacent the other endwinding wall of the cavity,
or generally centrally of its associated spaceblock. In an exemplary
embodiment, a single scoop structure is provided to span at least about one
half of the depth of the associated spaceblock. According to a further
alternate embodiment, two or more axially aligned scoop structures may be
provided, each spanning a portion of the axial dimension or depth of the
cavity. In this manner, at least one bypass flow region is provided for flow to

the next downstream adjacent cavity.

In operation, rotor rotation will cause cooling gas to be drawn through
the gas inlet 34 into the annular region 36 between the endwindings 28 and
the rotor spindle 16. A kinetic pressure head will be present which will drive
the cooling the gas to and along the scoop structures 156 provided at the
downstream end of the cavity. The cooling gas is directed therefrom along
the upstream surface 144 of the spaceblock 140 to circulate through the
cavity 142. Because the scoop intercepts flow that might otherwise continue
into and through gap 37 between the spaceblock 140 and spindle 16, the
coolant flow through the respective cavity is increased to thereby increase

heat transfer.
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In the illustrated embodiment, five spaceblocks are illustrated as
associated with the respective endwinding structure and the scoop structure
156 of the invention is illustrated as being provided on the three intermediate
spaceblocks 140. It is to be understood that the scoop is preferably not
provided on the upstream face of the first spaceblock of the endwinding
assembly with respect to the direction of coolant flow, because no circulating
flow cavity is defined immediately upstream thereof. The most downstream
spaceblock is also illustrated as having no scoop structure. It is to be
appreciated, however, that a scoop structure may be provided on this
endwinding spaceblock if deemed necessary or desirable to enhance the

cooling circulating flow in the cavity defined immediately upstream thereof.

Turning now to FIGURE 7, an alternate embodiment of the present
invention is shown. FIGURE 7 illustrates spaceblocks 240 configured to
provide for an interception and scooping of coolant flow in the annular cavity
and further to enhance the circulating flow within the respective cavities.
More specifically, in the FIGURE 7 embodiment, the scoop structure 256 is
made integral with the spaceblock 240 and the spaceblock itself is contoured
to ease the transition of flow through the cavity.

In the illustrated embodiment, cavity side 258 is generally
characterized as the downstream side of the cavity with respect to the coolant
flow and is thus defined by the upstream surface 244 of the spaceblock.
Cavity side 260 is generally characterized as the upstream side of the cavity
and is thus defined by the downstream surface 262 of the spaceblock
disposed upstream of the respective cavity. In the embodiment of FIGURE 7,
the spaceblocks 240 themselves are contoured to ease the transition of flow
along each of the sides of the cavity. Thus, the radial central region 264 of
the spaceblock 240 is made narrower in the circumferential direction than the
rest of the spaceblock. Reducing the size of this portion of the spaceblock, to
define generally curved upstream 244 and downstream 262 faces, the
circulatory-flow resistance of the cavity is reduced and more even flow and

thus higher heat transfer is encouraged.
10



10

15

20

25

30

WO 02/50979

CA 02399343 2002-08-01
PCT/US01/45296

The ‘'second embodiment functions in generally the same manner as
the first embodiment inthat the cooling gas is driven in the annular channel 36
whereupon it is intercepted by a respective scoop structure 256 to thereby
flow generally radially outwardly with respect to the rotor axis in a circulating
flow within the respective cavity 242. As illustrated, the curvature of the
downstream side 258 of the cavity, defined by upstream wall 244 of the
respective spaceblock 240, directs the flow in a generally circular flow path
toward the retaining ring 30, toward the next upstream adjacent spaceblock
and along the contoured circumferential downstream surface 262 thereof. In
the illustrated embodiment, the circumferential surface 262 of the spaceblock
terminates generally at about the radially inner end 266 of the end winding
structure whereupon the flow reenters the annular path 36 defined between

the endwindings 28 and the spindle 16.

In the embodiment illustrated in FIGURE 7, three of the five
spaceblocks associated with the illustrated end windings 28 are reconfigured
to enhance circulating coolant flow and heat transfer. It is to be appreciated
that the first surface of the most upstream spaceblock is preferably not
configured to intercept and redirect coolant flow as, typically, there is no
coolant circulating cavity defined immediately upstream thereof. Although not
illustrated in FIGURE 7, the downstream surface 62 of the first spaceblock
may be configured to enhance the circulating flow in the respective cavity.
Similarly, although not illustrated, the upstream surface 44 of the final
spaceblock may include a scoop structure and be concavely curved to
encourage an enhanced circulating flow in the respective cavity. The
downstream surface thereof, however, is not associated with a recirculating
coolant flow cavity and therefor a reconfigured surface thereof is not deemed
necessary or desirable except to the extent that a savings and benefit is seen
from commonly configuring all spaceblocks associated with the endwinding
28.

While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiment, it is
11
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to be understood that the invention is not to be limited to the disclosed
embodiments, but on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and scope of the

appended claims.

12
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WHAT IS CLAIMED IS:

1. A gas cooled dynamoelectric machine, comprising:

a rotor (10) having a body portion (14), said rotor having axially
extending coils (22) and end turns (27) defining a plurality of endwindings (28)
extending axially beyond at least one end (18) of said body portion (14);

at least one spaceblock (140, 240) located between adjacent said
endwindings (28) so as to define a cavity (142, 242) therebetween; and

at least one scoop structure (156, 256) provided adjacent a radially
iInner end of a cavity facing surface (144, 244) of the at least one spaceblock

(140, 240) for intercepting and redirecting coolant flow into the respective
cavity (142, 242).

2. The dynamoelectric machine of claim 1, wherein said scoop
structure (156, 256) is disposed on a circumferentially oriented surface (144,
244) of said spaceblock, on a downstream side (258) of said cavity.

3. The dynamoelectric machine of claim 1, wherein the at least

one scoop structure comprises only a single scoop structure (156, 256).

4. The dynamoelectric machine of claim 3, wherein said single

scoop structure (156) spans at least about one half of a depth of said cavity.

5. The dynamoelectric machine of claim 1, wherein said scoop
structure (256) is integrally formed with said spaceblock (240).

6. The dynamoelectric machine of claim 5, wherein said scoop
structure is defined on a first circumferentially oriented surface (244) of said
spaceblock (240), defining a downstream side (258) of said cavity (242), and
wherein said circumferentially oriented surface (244) is curved to facilitate
circulating coolant flow into and through said cavity (242).

7. The dynamoelectric machine of claim 6, wherein a second
circumferentially oriented surface (262) of said spaceblock (240) defines a

13
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upstream side (260) of a cavity immediately downstream thereof, and wherein
said second surface (262) is generally curved to facilitate circulating coolant

flow.

8. The dynamoelectric machine of claim 1, wherein each said
scoop structure (156, 256) extends from the spaceblock (140, 240) at least
about 20% of the circumferential dimension of the respective cavity (142,
242).

9. The dynamoelectric machine of claim 1, wherein each said
scoop structure (156, 256) extends radially inwardly beyond a radially inner

end of said spaceblock.

10. A gas cooled dynamoelectric machine, comprising:

a rotor (10) having a spindle (16) and a body portion (14);

a rotor winding comprising axially extending coils (22) disposed on
said body portion (14) and spaced, concentric endwindings (28) extending
axially beyond at least one end (18) of said body portion (14), said
endwindings (28) and said spindle (16) defining an annular space (36)
therebetween;

a plurality of spaceblocks (140, 240) located between adjacent ones
of said endwindings (28) thereby to define a plurality of cavities (142, 242),
each bounded by adjacent spaceblocks (140, 240) and adjacent endwindings
(28) and open to said annular space (36); and

at least one scoop structure (156, 256) provided adjacent the radially
Inner end of a cavity facing surface (144, 244) of at least one spaceblock for

Intercepting and redirecting coolant flow into the respective cavity (142, 242).

11.  The dynamoelectric machine of claim 10, wherein said scoop
structure (156, 256) is disposed on a circumferentially oriented surface (144,
244) of said spaceblock, on a downstream side of said cavity (258).

12.  The dynamoelectric machine of claim 10, wherein the at least

one scoop structure comprises only a single scoop structure (156, 256).

14



CA 02399343 2008-04-24

17GE-7038

13. The dynamoelectric machine of claim 12, wherein said single
scoop structure (156) spans at least about one half of a depth of said cavity
(142).

14. The dynamoelectric machine of claim 10, wherein said scoop

structure (256) is integrally formed with said spaceblock (240).

15. The dynamoelectric machine of claim 14, wherein said scoop
structure (256) is defined on a first circumferentially oriented surface (244) of
said spaceblock defining a downstream side (258) of said cavity (242) and
wherein said circumferentially oriented surface (244) is curved to facilitate

circulating coolant flow into and through said cavity (242).

16. The dynamoelectric machine of claim 15, wherein a second
circumferentially oriented surface (262) of said spaceblock defines a upstream
side (260) of a cavity immmediately downstream thereof, and wherein said

second surface (262) is generally curved to facilitate circulating coolant flow.

17. The dynamoelectric machine of claim 10, wherein each said
scoop structure (156, 256) extends from the spaceblock at least about 20% of

the circumferential dimension of the respective cavity.

18.  The dynamoelectric machine of claim 10, wherein each said
scoop structure (156, 256) extends radially inwardly toward said spindle (16),

beyond a radially inner end of said spaceblock, for intercepting coolant flow in
sald annular space (36).

15
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