26 4 Vol.26 No.4
2011 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2011

O e e e e
{ \

1 1 21001 —2060( 2011) 04 — 0383 —05
TR

( 100190)

Re(F . ﬁp TN, /m
Ar — /m

Re,\B, My B 3

Nusselt

w ° o — (z/s=0.5)

1 TK474.7 TA

G— G=s/b

I /m

d— /m

Ar— ¢, Re, 0.8 o

4 /W +m™
R— R= pr'”?

x— ;c =r/b

™ m, lub

v— /mes”
00— /s~

Re,— pQ2 b /p

h— /g (m ) !
3

Chew

1

Metzger

P kg +m”
B v 11 > Ong  Owen

Nu— g /(T =-T,) 3
& (P-P)10.5p Qr;

— /K y

T v— IK T,-(1-R) U*2C, (Bp)

— (T, -T,) I(T,,~T,) (Ar) o N

Pilbrow

12010 -08 - 16; 2010 - 10 - 18
(1982 -)



- 384 -

2011

2.1

20
55 C 20 C.
Ekman

0.004 mm 1.2
14

z z/s=0.5
B.

0.8 x10°
0.127 0.235 0.369

0.52 0.95 1.49

1 ©b=0.216 m.a/b=0.67.G =
0.051. 24 60
d=8.0x10" m.L/d=1.25 x, = 0.
74 x, =0.93 2.9,

1/60
24 o
CFX
ICEM CFX11,

CFX11
o SST SST

k—-e SST

1.6

T

E T2
1.4 § o SBT3
" Lol

1L2r o ff ----- HRE T .52
i T3

LOF ™o o
0.8F e Bimenl

BbEL B,

0.6 -
0.4
0.2

0.5
041
0.3
0.2
0.1+
0.0
0.1}
-0.2 1 1 1

A3 €




* 385

4
2 \ Re,=0.8 x 10° r>r, “
rl’
r < rp “ »
7\‘T‘Bp
B. z/s = 1
0.5 Mg
. B,
3
r<r,
2.2 4 By Re
Re&p =0
r>r, 3
r<r, o Re(P
: : r> T
TH1 TH2 TM3 Re, =
0.4x10°
3 AT‘ﬁp [ »
3 Ar~B, 6
Re,=0.8 x 10
r >rp I3
[ ”» 3 r > rp r < rp

Re =0 Re=0.2x 10° Re =0.4 x 10° Re=0.8 x 10°

4 Re

Re =1.2x 10°



* 386 2011
3
Nu, o 6 7 Nu,
3.1 Nu,
Nu,
Nur }\,T \ﬁp RG(P )\‘T \ﬂp
2 Y. 5 Nu,
Nu,
r>r, ¢, 0
r=r, 0
. 11 B,
o cW
) o
2 4. 5 B, =0.52
4 5 6 7 6 6
Re, =0.8 x10” Re_=1.2 x10
Re,  0.8x10° 1.2x10°  0.8x10° 1.2x10° ¢ ¢
CW' w 0 6
Ay 0.125 0.125 0.36 0.36
Re
B, 0.52 0.52 1.4 1.4 ¢
2000 0 Cw
= Re Re
= 1500} @ @
® .
1000} v
g
# s0r 8 . <
&R finlet *outlet 033
0 L 1 L L 1 —E—Rew:[].g x 106
070 075 0.80 085 090 095 1.00 . e - = Re=12x 105
P
RN~ 0.50
3000 .
o "\ & LBTHG .
= © ﬁ T & 045
& 2000+ Ti6
i R TR e
X 1000} 3
g ] N 040 -
B Tm]el foutlct '
U 1 1 L L L \}A
070 075 0.80 085 090 095 1.00 S o ) ey G
TEH = T B A M R ge,
5 Nu,
6
Nur . 7\‘T ‘ﬁp
Nu,  Re, Ty~T,
T, <r<r,
4
( 1) Boo‘ é‘:
, 4 5 Nu, > Ba Ty



° 387

o

(3) Nusselt  Nu,
Ar~B, Nu,  Re,

; Re, Nu, A B, o
( 4) 7\’T ‘Bp Nur

. AenB,
(5) 6 ¢,

Re
Re, 0 c, o

10

11

ity with a radial outflow J . ASME Journal of Turbomachinery
1991 113:115 -122.

PILBROW R KARABAY H WILSON M et al. Heat transfer in a
“Cover-Plate” pre-swirl rotating-disc system J . ASME Journal of
Turbomachinery 1999 121:249 —256.

] 2005 20(4) :755 -760.
ZHANG D VARAH S LOCK G D et al. Thermal modelling of
heat transfer in a rotating disc due to a superposed flow of cooling
air R .IHTC13 Sydney Australia.2006.
M .
2005.
YAN YOUYOU GORD MAHMOOD FARZANEH LOCK GARY D et
al. Fluid dynamics of a pre-swirl rotor-stator system J . ASME Journal
of Turbomachinery 2003 125: 641 - 647.
PAUL LEWIS MIKE WILSON GARY LOCK et al. Physical inter—
pretation of flow and heat transfer in preswirl systems J . Journal
of Engineering for Gas Turbines and Power 2007 129:769 —777.
LOCK GARY D YAN YOUYOU NEWTON PAUL J et al. Heat
transfer measurements using liquid crystals in a pre-swirl rotating—
disc system J . Journal of Engineering for Gas Turbines and
Power 2005 127:375 —382.
MAHMOOD FARZANEH GORD MIKE WILSON MICHAEL
OWENJ. Numerical and theoretical study of flow and heat transfer
in a pre-swirl rotor-stator system R . ASME Paper 2005 - GT -
68135 2005.

1 CHEW J W. Computation of flow and heat transfer in rotating cavi-
ties D . United Kingdom: University of Sussex 1982.

2 METZGER D E BUNKER R S BOSCH G. Transient liquid crystal
measurement of local heat transfer on a rotating disk with jet im—
pingement J . ASME Journal of Turbomachinery 1991 113: 52
-59.

3 ONG C L OWEN J M. Prediction of heat transfer in a rotating cav—

Pruftechnik

40 m .

120 ~5 000 mm .

—Centralign Ulira Expert

(

( »2011



. 488 » 2011

= Development Tendency of Marine Gas Turbine
Technologies and Ideas for Their Development Approaches in China WANG Shi-an ( Shenyang Bu-
reau of Naval Forces of Chinese People’ s Liberation Army Shenyang China Post Code: 110031) WU Qiong
WANG Jun JI Gui-ming( CSIC Harbin No. 703 Research Institute Harbin China Post Code: 150078) // Jour—
nal of Engineering for Thermal Energy & Power. —-2011 26(4). -379 ~382

Introduced were recent advances of marine gas turbine technologies in relevant application domains and analyzed
was their development and application tendency. The main approaches currently available for developing marine gas
turbines were described and some imaginations and suggestions concerning the development approaches for marine
gas turbines in China were also presented. It is noted that the design and development of light-duty gas turbines
should follow the development policies of starting from a high start point and one machine for multiple purposes and
wide—ranging applications. A few models of gas turbine unit should be introduced. By adopting a generalization de—
sign ( scale up/down modular design of compressors and increase/decrease the number of stages of a compressor
etc.) types of units with the power outputs being increased and decreased should be developed forming a series
of marine gas turbines with proper power grades needed by China. Key words: marine gas turbine technology

simple cycle complex cycle combined cycle

= Study of the Mechanism Governing the Flow and Heat Exchange In—
side a Turbine Wheel Disk-formed Chamber LI Wen ZHANG Dongyang HE Ping TAN Chun-ging
( Engineering Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post Code:

100190) //Journal of Engineering for Thermal Energy & Power. —2011 26(4). -383 ~387

First analyzed was the influence of such parameters as rotary Reynolds number Re, pre-swirling ratio 8, and turbu—
lent flow parameter A, on the pre-swirled flow and heat exchange characteristics inside the wheel-disk-formed cham—
ber of a rotor/stator train with an emphasis being put on the influence of Re, B, and A, on the pre-swirling ratio 3.,
and drag coefficient £ at the center of the wheel disk. Furthermore the flow configuration inside the chamber was
also analyzed in detail. It has been found that the inertia and centrifugal force dominate differently is the main
cause for forming various flow configurations. In addition the distribution regularity of and influencing factors on
local Nusselt number along the radial direction on the rotary wall surfaces were obtained. Finally the influence of
non-dimensional mass flow rate C on non-dimensional temperature § was studied finding that § and C basically
meet a logarithm relationship. Key words: pre-swirling rotor/stator train heat exchange rotary Reynolds num-

ber pre-swirling ratio turbulent flow parameter



