18 3

Vol. 18, No.3

2003 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May, 2003

: 1001— 2060(2003)03— 0297 — 4

M AR A% 25 1 A I B R eI 7T

B #p, £ H5% D RR, EAF
(B/RETW A THAFELEFR B EL %/ARE 150090

R = e Aebt 2T a0 Kak bR o HARUE
HET RAMBRE EFYHSRFHRA, AR BLT
T AR fe BT AL AR ZEE ST AR R
%mmxm BT w62 xkﬂf}'lﬂ‘]é@l{%&%;’ﬁﬁ' ST

BEREMAM YR, SR AN ARG AT, £ M
4%4}‘4 %%M%;ﬁm, TARFE —RN, AR EARK, A F
AR EE, Gk 5569 BF 8] 18] (A ARAE; A L5552 09 38 am 3 B Y
e F R, KRG R BT Y, [ A 2P iRk 3 A, i ok
T AR LI Bk A5 69 B ) 1A] [,

3 3 3

: TU831. 6 A

A— /m?; R— ;
Awiv— t— e

/m?; u— /m° s !
d— / kg kg s w— /kg cm Zsh
D— /m; a— /W m 2K
Frw.1.— a— ;

/N °m 3 o— ;
Fpw, s— A— /W e (m K™

/N m 3 o— /kg *m 3%
i— /]"kgﬁl ®— /Pa° s
m— Jkeg sl q— /W m%
M— / kg o0— /W kW;
P— / Pa;
a— ; P— ;
e— : PW— ;
fr— S— ;
i— , ; = 5
L— 5 tp—
o— , V—
1

: 2002—09— 16; :2003— 12— 26
(50278021)

(1963—) ’

2.1

2.1.1 %A

Y

0T,
[1]
4440 m’/h 1200 m’/h
75%) 20%.
]
. . x> 0.95
( )[ 2]

J — — J —
j[[ afly 4 (1— ) 0y +9—Z[ alyu, +

(11— ) PLu] =0 D)



° 298 -

2003

J —

7t[ abyi, + (1—

— . 4
(1* a)PLuLlL] == a'qm
:qtp: o(1])(1pr,i_ te)o
O(tp

O0.2<< x<< xq)

K

(2

)~ —
§[ alyuy + (1— ) PLui)] =

@~ 3
2)
apS
Tt+ QZ(Psus) =0

d d
(Tt(Psis)+ﬁ(Psusis) = pus

1qs = as(tpw, i te)e.

ag
Boelter
d
ﬁ(ps l/lg) aZ FPW S
@)~

2.1.2  FBE I

Cp.pw
2.1.3 =AM
d(mnad)
dz - (TED())W
d(myi,)
dZ OTDO)qu

: qat

— J —
a)pLiL] + %[ apv uvi\ +

2

(x=x4)

J
é_FPW,L (3)

uv\uL\P a,

4

5

, Dittus—

(6)

D

®

C))

(m a/Amin )2 At

Ap,=f 20, ™ a0
maDo . 21
f o f = 0.129C “ =)
2.2
myy
me= m,(di— doy) (11)
0C ,
’ [3]7
M= mo+ me (12>
An = 0.0012020%%3 (13)
2,
A0, = (moe/ A, &) Ot (14)
AJ= (my APLy) ¥ as)
3
[41, 1
16 ,
2,
1 2
| oo
(65%-75%+85%) . .
0.6
0.5 - +IEA —
. —s— LIXB
§ 04 /.Z;—"’.} o THC ]
- W
B 03
E 0.2 ///'W
® o)
0

0 10 20 30 40 50 60 70 80 90100 110
L5781 E)/min

B1 TRANEETEREMEEGT L



3 st © 299 -

0.6 ’
—a— TIB
0.5 —o— TIRE a" Y ’
8 04 . -t LIl
g i ] . * -® ’ ’
i 03 e P . 3
o 02 .- _*
E " .y
L L :
0 . . (D ,
0 10 20 30 40 50 60 70 B0 90 100 110 , ,
458054 i , ,
B2 RRRAT B A 6
242
B o S ——TRA
1 u —
LD mm
. &® 236
20 Sy 25.4 mm S 22 mm E 1Y \ i,
0. 2mm| Ju-' 234
2.0mm 17.8 16 m M o3
10 »o bl

0 102030 40 50 60 70 80 90 100 110
&% 5t R/ min

B4 ZAMBHEEBRKSERRGET L

/Co % /wcht sC ,C T /T Jkges!

A 65 1062 —13 —8 50 45 0.0096 100 THA
B 75 1062 —13 —8 50 45 0.0096 FE 90 /‘f / :IEI!-
C 85 1062 —13 —8 50 45 0.0096 ~ 80 f / +I{£C—
E —4 75 1062 —17 —12 50 45 0.008 16 % 70 f / [T
¥ so
1100 =~ p— w0 2 -
1000 . R 0 1020 30 40 50 60 70 80 90 100110
- 900 ——THC — :
. NS L5 fmin
g - . L
B 700 AN e B 5 =5 AR R A AT Ak
E 600 \
N~
500 Lot e ) . . .
0 10 20 30 40 50 &0 70 80 90 100110 3
£ T80 [H]fmin 30min C 1062 m’/h
B3 R RE 620. 58 m’/ h, 441. 42 m’/h,
X, 2 ¥4 0] 65 3
= 41.57%; B 32.7 m’/ he
) 75%) 30.39%; A 216.21 m*/ h,
. . o . 20.36%.
o C.—4 0O . ,0 C, ( 0
75° B) 60 mi , '
A4 - (75V ) Cob i s . Vmin~ C (0.458 82
0 ’ i mm) (441.42 w’/h) ,
B C 25.21%, 28.86%;
’ A C 50.35%. 51.
o c 02%.
(3) . .



° 300 - 2003
s ( . s 0.3 mm
60% ) . ° D ’ C 15 mm( 1 )9 B 24 min,
0°G 85% 35min A 56 min. 5 , c 15
, 5% . min 56. 6 Pa, B  24min ,
55 min 57.5 Pa; A 56min
) ) 57.5 Pa,
4 0 ‘O, 4
(65%.75%.85%)
5 (O OC) 9 9 9 9
(65%.75%.85%) ; .0 C
: —4 T ’
(D ) ) ,
@ ,
, . [ 1 NATLER D W. Impact of the suction line accumulator on the fros/de-
frost pefformance of an air-source heat pump with a scroll canpressor
. ’ ’ [J]. ASHREA Trans 1990.96; 11.
> 30min c 0.458 82 mm, [2] WANG H. TOUBERS. Disributed and mom-steady-state modelling of
B 0.343 16 mm, A 0.22779 an air coolet J] . Int J of Refrig 1991, 14(2);98— 111.
mm, o 30 [3] KONDEPUDIS N, NEALD L O. Performance of fined-ube heat ex-
min C 54.371 Pa, changers under frosting cnditions: [ &II[ J] . Int J of Refrig, 1993,
B 30.719 Pa, A 15.842 Pa. 1669: 1757 184.
[ 4 , .
’ ’ L. » 2002, 34(5): 660~ 662.
@ ’ ’ GE Sttt
9 ?
(( » ,
45 .5 s 150. 00



° 326 - 2003

= A Study of the Improved Design of Turbine Guide Vanes
by Using Different Circumferential Curved Generatrices | , |/ FANG Chuan-hui, DAI Ren, CHEN Kang-ming
(Power Engineering Institute under the Shanghai University of Science and Technology, Shanghai, China, Post Code:
200093) //Journal of Engineering for Themal Enercy &Power. — 2003, 18 (3) . —288 ~290
By using a numerical calculation method compared and studied is the influence of different circumferential curving of
guide vanes on cascade flow pefformance. The study involves the distribution of total pressure loss factor, outlet gas-flow
static pressure and Mach number along the blade height. Calculations are based on time-average Navier-Stokes equations
with a turbulence model being of Baldwin-Lomax type. The results of the study indicate that the positively leaned blade of
the guide vanes can improve blade-root local flow performance, but offers a poor blade-tip flow performance, thus result-
ing in a very limited enhancement of the flow performance of the cascade as a whole. J type curvature is conducive to im-
proving both the blade-root and blade-tip flows. Moreover; the curved generatrix lends itself easily to calculation opti-
mization. C type curved blade offers a relatively good blade-tip flow perforance, but it is difficult to select an optimiza-

tion for a curved generatrix. Key words: curved blade, gereratrix, total pressure loss, cascade flow

= Size Distribution Characteristics of Cavities on a Pool Boiling Surface [

1/ WANG An-liang, YANG Chunxin (Department of Flying Vehicle Design and Applied Mechanics, Beijing Univer-
sity of Aeronautics and Astronautics, Beijing, China, Post Code: 100083), WU Yu-ting (Depariment of Engineering
Mechanics, Tsinghua University, Beijing, China, Post Code: 100084) //Joural of Engineering for Themal Fnery &
Power. — 2003, 18 (3) . —291 ~296
The presence of a gas (or steam) cavily on a boiling surface constitutes a key factor for the formation of an activation nu-
cleus. Based on a classical fractal surface similar to Sierpinski carpet the authors have successfully cnstructed a series of
surfaces with different size distribution of cavities. The results of a study indicate that the cavity size distribution dimen-
sion and surface shape fractal dimension are two concepts with different connotations. The size distribution characteristics
of a mechanical surface cavity (or convex point) conform to a fractal theory. An analysis of the measured results of acti-
vated nucleus has shown that both the activated nucleus size distribution and cavity size distribution on a surface have

fractal characteristics. Key words: pool boiling cavity, activated nucleus, fractal dimension

= An Investigation of Heat Transfer and Resistance Characteristics
in Case of Frost Formation at an Airside Heat Exchanger [ , | / YAO Yang, JIANG Yi-qiang, MA Zui-liang,
et al (Municipal Environmental Engineering Institute under the Harbin Institute of Technology, Harbin, China, Post
Code; 150001) // Journal of Engineering for Thermal Energy &Power. — 2003, 18 (3) . —297 ~300
On the basis of conservation of mass, momentum and energy and with the use of a distribution parameter method a dy-
namic mathematical model was set up for an airside heat exchanger during frost foration. This model has coupled a fiost-
ing sub-model with a heat exchanger sub-model. The model was used to analyze the time-dependent variation of fost
thickness under different temperatures and relative wetness values as well as the impact of frosting on airside heat-ex-
changer heat transfer and resistance. The results of the analysis indicate that fiosting cwndition will change under different
operating conditions. Under a given temperature the greater the relative wetness, the more serious is the fiost formation
and the shorter is the time interval for frost thawing. At a given relative wetness the frosling at an operating condition of
0 °C is more serious than at that of -4 "C. With an increase in fosting quantity there will be a decrease in heat transfer rate
and a gradual decrease in aiflow rate. Meanwhile, there is a drastic increase in resistance. Key words: air source heat

pump unit, frosting, heat transfer and resistance, distribution parameter



