21 1
2006 1

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol.2l, No. 1
Jan., 2006

: 1001— 2060 (2006)01— 0010— 04

RAE, THRIE, FRE, X %

(WEZREBRF HATEL HREREREZRE, kT T £ 710049

2 3100 kKW ALAL RS 3 Bk X =) 48 B K SRS A9 IR
FT BALREBL AT T AT Tl KA KB LA o
RAB GG Nz K B L B SR =R 5 69 % oh, » ik
B, =5 F& L= 370 mm B, % ANRAZY A B K R &K
O 3R B ) RAE AR R A AR,

H H H

: TK479 : A
1
21
[
[2]
/
[3~3 , 30 %
[6]
CC (Cross Corrugated )« CW
(Cwss Wavy)  CU (Corrugated Undulated )
: 2005— 06— 23; :2005— 10— 19
“863
(91056)

(1992 4 s .

f |
B EAHL

B0 AL

Bl #MARLEIIETR S &R

2
2.1
1
(2002AA503020);



o 11 o

M
¥

MAANHIH

MEAN
B 2 100 kW =# E A = H &R
100 kW
, , 1:1
FLUENT . a
L, o=3~5 L=200~400 mm .
2.2
k_s D)
k_e . S]]V[—
PLE .
o(ud) | a(w4>>+ o(wd)
x 9 2
9, , o, o b
—ac( a)C)Jr,@}( @)+ (F &)+S D
¢, r
S
(D
2162) 5

X : 4’: U, = Nar= M+ s

o
—9—’+§<n&f@>+—<%—>+ (2D

& W

& a ey
y cP=v, =MNu= 7]"—’71,
TV P v ®

z cP=w, =Ng=71+1,
S=— %+a€<n&f2‘>+—ma>+a<nﬂa”>

(o) 2 <
3 :
p=k, =1+ o, S=0G— (= @)
4)
d=e, I=1/Pr+ 7, /o,
S=e(c,0G— e P Ik )
s
= culk [e;
e= CDKSIZ /l;
A
2 2 2
Prandil o
I Lo,
FLUENT s
(Wall), (Symmetry ),
(Velocity Inlet Boundary Condi-
tion ), Outflow )" .
B3 it HAEARGE A B
2.3

b

.. . . . . ° . 9’ .
18 Chiha Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2006

12 °
(hex ) . L 200 mm, 300 mm, 340 mm, 370 mm
(Tet Hybird) 120 . 400mm a=3".4.5
3 , . 4
. 5
4 . L=370 mm, a=4" 5
’ ' 40% . L=400 mm, a=5 L=
’ 200 mm, a=3" .
' , 8% 26.8%.
’ ’S 6 7 L=400 mm, «=3" L=370
b i u b n]m’ a:SO ,
S,= J_;m’—um Y IN—1D b, (7 .
!
s U ,m/s;
Um 7H1/S; (G g i e S
1.5 5.6 78 99 120 14.1 163 184
N_
40
35L —a—[ =200 mm —4—L=340 mm
—o—L=300mm —v—-L=370 mm
f _‘mL —o—[ = 400 mm
&
i 25¢
g
gzo- v .
= 1s} . N 6 MAkoikE43EL=400 mm, a=3")
1o}
T
5 L . s L N
3.0 35 4.0 4.5 5.0
ADEBEES /()
B4 BRAEDRERHYIETIL
320
- L —~2~L=200mm —4—L=340mm
£ 2 —-Lean y-Le e
g 1
= 160}
80 1 1 A 1 " 2
3.0 3.5 4.0 4.5 50
ADERER A/ ()
BS5 BMAIBEMAMEET 1L
s 220 mm,
’ a o
. B8 xArd i 4 A (L=370 mm, a=5 )
3° -5, L 200 ~ 400 mm. e mm



3% ~49% ",

2

L=370 mm, a=5"

N

5.20e+01
& 4.68¢+01
"

4.16e+01

3.64e+01

3.13e+01 P

2.61e+01

o

2.09¢+01

1.57e+01
> 1.05e+01

5.36e+00

1.76e-01

K9

(D

2

(3)

o

L=370 mm, a=>5
. 8

WA A 5 B (L=370 mm. a=35 )

100 kW

b

9

[4

[ 3]

[ 8]

[ 10
[11

[ 12]

[J]. )
2000, 28(5): 27—28.
. ) .
» 200% 25(12): 53— 56.
MCDONALD C F. The increase wle of heat exchangers in gas turbine
planty A] . Proceedings of ASME Cogenturbo Congress— IGTI
[ C] .New York: ASME, 1989. 89— 103.
MCDONALD C F.Heat exchanger ubiguity in advanced gas turbine cy-
cles| A] . Proceedings of ASME Cogenturbo Congress— IGTI[ C] .
New Yotk: ASME, 19%. 681—703.
MCDONALD C F, WILSON D G. The utilization of recuperated and re-
generated engine cycles for high efficiency gas turbines in the 21st cen-
tury[ J] . Journal of Applied Thermal Energy 1996, 16(8/9).635—
653.
MCDONAID C F. Heat recovery exchanger techmology for very small
gas turbines| J] . Int Journal of Turbo and Jet Engines 1996 13
(4). 239—261.
UTRIAINEN E, SUNDEN B. Numerical analysis of a primary surface
trapemidal cross wavy duc( J] . International Journal of Numerical
Methods for Heat & Fluid Flow 2000, 10: 634— 648.
UTRIAINEN E SUNDEN B. A mnumerical investigation of primary sur-
face rounded cross wavy ducty J| . Heat and Mass Transfer, 2002 38
(1R): 37— 542.
MIRUNITI KENICHI, SUZUKI YUJl. KASSGI NOBUHIDE. Heat
trander and fluid flow characteristics of recuperators with oblique wavy
wall{ J| . B Hen /Transactions of the Japan Society of Mechanical
Engineers(Part B), 2004, 70: 2604—2611.
[M]. : , 2002
— QD [M].
: , 2004
WANG Q W, LUO L Q, LIANG HX, ef al. Experimental investigation
on heat trander and pressure dop in a micotubine recuperator with
crosswavy primary surface channek[ R] . ASME Twbo Expo 2005,
GT2005—68255.

CRR ¥

90 MW

48 Gas Tuthine World) 2005 7 ~8 A FiRif, 7 L4 RNk A A =3 F TiT WA & RES Y LR A
F - A8 BEAPEIRRAE , i X T 2006 58 A HANAAER . HREMN4) AITE 2K MHI( =X € D) B4R E 30 MW &9 M251S &
BA AL, MHL K & T e 8y ikt feblid ot SAC AL SFA RiX e R E, BH KR 30 MW a9 A deh. REWE T
AR, g AR AN L M A R AR SRR R IR RS R .

AEh Ll PEOK ZHMEK T EEA WA FRARMARNERG AL FF R BLREA HED] ZRBES Y
AW FEASBFR R BE TG Y.,



1 ° 103 -

NO = An Overview of the Research on Reduction Reactions Involving Soot and NO
[ . ]/XU Bin, XIE Guang-lu, FAN Wei-dong, et al (Institute of Mechanical & Power Engineering under the
Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) /fJoumal of Engineering for Thermal Energy &
Power. — 2006, 21(1). —1~4,9

Over the last three decades reduction reactions involving soot and NO have attracted the attention of envimnmental re-
search workers worldwide. The authors have given an overview of the recent research progress on the above-mentioned re-
duction reactions with an emphasis on the reduction reaction mechanism of pure NO and soot. The experimental instru-
ments nowadays being often used are discussed. Various kinds of reaction instrumentation can be employed for different
ranges of reaction-temperature and the various products thus obtained as a result of the NO-soot reaction are also quite
different. At low temperatures (less than 300 ‘C) an adsorption reaction will mainly take place, while at high tempera-
tures a reduction reaction occurs. Finally, a brief description is given of the impact of the different atmospheres and the
presence of catalysts on reaction results. Different reaction atmospheres will have different impacts on NO-soot reactions.
All substances, which promote the generation of an activated potential on a soot surface, can invariably be conducive to

the progress of reactions. Key words; natural gas, sool, nitric oxide, desorption, surface base groups

= High-temperature Materials for Helium Gas Turbines [ , | /1 Gui-ming,
WANG Chong (Harbin No.703 Research Institute, Harbin, China Post Code: 150036) /[Journal of Engineering for
Thermal Energy &Power. — 2006, 21(1). — 5~9

Due to its operating features a helium gas turbine is constrained in its use of construction materials, which must cope with
specific operating conditions, environmental and maintenance sewice factors. The key problems to be cmnsidered during
material selection include: long creep life, high-temperature corwsion and radiation effects. Briefly described are the ma-
jor candidate materials used for the parts and components, such as blades, discs, stators and shafting, of HTIGR-GT
(high-temperature gas cooled reactor - helium gas tuibine) based power generation plants. It is noted that oriented crys-
tallization and single crystal nickel-based alloys with protective coatings are the best candidate materials for turhine blades
of currently prevalent operating parameters. As for the design scheme of a cooled disc, nickel-based super heat-resistant
alloys are considered eligible materials. For use at temperatures below 600 C alloy IN 718 can be selected with U720L1
and MA 6000 being destined for still higher temperatures. Key words: helium gas turbine unit, high-temperature alloy,
turbine, blade, disc

= Configuration Optimization of the Recuperator Gas-cavity of a Micro
Gas Turbine | , | | ZHANG Dong-jie, WANG Qiuwang, LUO Lai-qin, et al (State Key Laboratory of Multiphase
Flows under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) /fJournal of Engineering for Thermal
Enegy &Power. — 2006, 21(1). —10~13

A numerical smulation was conducted for the gas-cavity flow field of the split-body type recuperator of a 100 kW micro
gas turbine along with an analysis of the impact on the gas cavity by such factors as the use of different cone angles o at
the gas inlet piping and different lengths L of protrusion into the cavity. The results of the simulation indicate that when
a =5 and L = 370 mm, the resistance losses of the flow path as a whole and the unifomity of velocities at various gas
outlets have been comprehensively evaluated as having achieved optimum values. Key words: distributed power genera-

tion, micro gas turbine, recuperator, configuration optimization

= An Analysis of the Gas Turbine Humid-air Injected Cycle| , | | WEN Xue-
you, LU Ben, LI Mingjia (Harbin No.703 Research Institute, Harbin, China Post Code; 150036) /[Joumal of Engi-
neering for Thermal Energy &Power. — 2006, 21(1). —14~18

A gas turbine humid-air injected cycle is discussed with the assertion that there are two kinds of injected cycle, namely,

internal and external humid air injection. On, the basis of a partial regenerative steam injected gas turbine. (PRSTIG ) cy-



