[ Downloaded from mme.modares.ac.ir on 2024-04-28 |

[ DOR: 20.1001.1.10275940.1396.17.3.46.0 ]

30-19 Yoo 3 osload 17 093 1396 I3 y3 ()30 SilSo W Iigo Ao

iy ole dolinle =
= . =

1 . = =

g0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

3 MRy ST by Ok 38 (LS Juo b (Sldliz Giludde @B o)y
Ogo 99k S 5191, Ko f36
2 Saads Ly saae dsulsl e 4add e sans

Ao et (owrgdyd oKl ¢g5 il s eyl Loawlids )8 (ggmeiily ~1
o o (owigd yd oKl (Sl wdige bl =2
mahpeymr@um.ac.ir 917751111 _zuy Godio ciputo %

saSe dlie leYb!

Sl elhd glad duloe clp agilose cpl 38T )3 398 0 (ol sty el (05 5y Godlo ety LideS slaw e » O by ol (ongl, e
13953117 :cél, s
1395 1401 09 weuls s &)

QB xy o)l 3y S > A laob e dy90 50 (Ao}l Saled g o 0dlitul Clunle EalS cly elad S e
SaadS il Aslas J aoial b Lelusiia Ly 1 o 43y Jte o ool sl Alis ol > tloige ol 1y ol abelas

whla a3y eladaiz (hg) dnslone sy jolaiecnds 298 oe o3litl lovy Aliune (slyy HLL (08 Jo b (gincSy () 9 03 Mol ol 4l
< oad bld plialyr didaie 3 JpuSere oolad bl oy cul 0 93,5 00 Sl csbighisbsl Uog) 2 ol Jae bl sl ool iz
i s iSeoe plo 3 o5 gaie Shla s g w300 )1 (295 0 |y Wsd e W5 oSl Sl Supm > o Sl laB s S
ol g Cpiomen g aog S iepl b e @lild ales] Caa dgnge (slnog S 5 Sopm p3 b slus o I ol b 1) 33,5 o Mg il
Slaws dod gy (glyh Wog Syl 5l plaS yn g S o My J)b losl b allan a0 4 og,S () S o @597 Mo S sl il okd A

05k 09,5

Iy ol (BT o 5l yrty @lilad sl 5 alialsx ke (olaiiy (sladar Jis 3 @l b Ml 395 gled o kB
551 e 530 ol 5S35 s 50> 10 gl b y90 J3U (028 gl 42 9 (ST a0 ) e clikad gt gled o
b M S 5 ok 4 et (sldia gy & iledde g0 2 Jy I (225 BB L (ot Bl LS @y

ol 5355 e 2 (2Ll dons 4y ol la

Comparison between polydispersed and monodispersed models on condensing
water-vapor flow in a supersonic convergent-divergent nozzle
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The supercooled steam in low pressure turbines creates the nucleation phenomenon. In most modeling
Received 07 December 2016 approaches, to reduce the computation time a monodispersed model is used. However, experimental
Accepted 30 January 2017 evidence even on one dimensional condensing flow demonstrates the existence of droplets with several

Available Online 27 February 2017 sizes. In this paper to make the modeling more realistic, a polydispersed model is used along with the

one dimensional HHL Riemann solver. In this study, a simple method is proposed for polydispersed

gg{%?;gg;sed model in Eulerian-Eulerian method. In this scheme, first, a number of elements are considered in the
Monodispersed nucleation region and the droplets formed in each of the elements are put into a group. Then the new
Nucleation droplets formed in consecutive elements are distributed based on the ratio between the number of
Droplet growth droplets in each group available for merging constrained by having the same number of groups. These

Droplet group groups grow individually until the end of the nozzle and each group has their own wetness, temperature,

number of droplets and radius. Based on the results of the proposed polydispersed, the nucleation rate
and the number of droplets are found to be more than the results of the monodispersed model, but the
average droplet radius is less, with 10% difference closer to the empirical radius of the Moore nozzle.
The pressure distributions for both models have good agreement with experimental data, but overall, the
results of the proposed polydispersed method are significantly closer to experimental results, especially
with regard to the droplet radius.
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Data from P.T. Walters

(Private communication)
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Fig. 1 Droplet size distribution measured at inlet to last stage of a 500
MW steam turbine [16]
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Fig. 9 Comparison of average radius of droplet between polydispersed
and monodispersed models, and then with the experimental data along
the nozzle
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Fig. 10 Droplet size distribution in area experimental data and end of
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