J. of Nuclear Sci. and Tech.
65, 2013, 101-108

Slana ;)}:é‘,(:}l.o«l:.u
VA=Y Y AYAY (PO

Sci. and Tech. note
9 (e cslosly

VVER-1+++ 5ln Wae 30 Shga T Ob o (&b o

" Sl oz ¢ A Hgain ((Ge Lo jheme X (S3d0 el
Ol = Olgao! AVYET-YIEE) 1 S B9hie (Olgie! SIREI1S 0y 95 S S 39T 43 9 Pole (GOAKLIND (SIdimd (wikigo 09§ .1
Ol = Olghol AMYET-YFELY 2 g Fokio (Olghol oIKE1S (pgle (SOAKENS w5 38 09 7 ¥
Ol gl Olesol AIVET-YTEE) 1 Sy 9o (Olgaol olRLIS ¢ wign — (9 (SOAIIS ( Kby (wkigo 09 5 .Y
Ol = Olgao! AVET0-10AR & s FgNuc (Sl4md SBGS)9Tesd 9 pole (Souingy £

Wyl lie pl 53 635 ge o3lial OT I 5528 (Glatun Caxio 53 6 VVER-Ve vt iy W a5 (Sl 33 (S48 e 10K
Sk e sa st O b gn aw (iledie 5o 5 Ll = bl s Sl Olee 5 il Ol o Dl JUESH g5ludie sl oDl 0
b e .ol o a3lizal VVER-FF+ Sl W go (51 s il sinl 5 &K sinl Jan 5 0 518 ol 51y Jodinne (sd Ja S0
y}@ul,&&su@sdgyq&lgcv\i}.isdksjbd.h‘_;}:j&kjjbyq)ilid,btsudjwafwlg‘#a\q&dau
Fo 4 by e Siledite ol gl LIl 3 gy blodd a5 ANSYS-CEX 3 8 Slaml oSS 4 ol aislr gladite 655 0
23 g oSy Hakd gekiSTle EE 5 b ez Aoy oL el s 4l WS e 5 Ol5 ST s W S S
4l o amlde S eslina (Yaav) @55 Gnli,':.;_h)'-l— b5l T aely ol das e OLiS ol 35 VVER-Y e

.JAT@AQJ&I&A‘SBQ&A)))GL!;L&]WG)};tswjédh)).:‘éom‘)gﬂ‘){u&wL{ﬁﬁ@hj}d)i&d-&n}‘a.\ﬁ.\—@:

Jolkio (SLiS [ho (Sl dw § (S 93 (§9UE fiho (VVER- ]+« + 350 Mgo :0 SI9 AL~

The Model of Boiling Water Flow in the VVER-1000 Steam Generator
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Abstract: 2D and 3D numerical models of a steam generator for VVER-1000 type nuclear reactors
used in the nuclear industry is presented. For the calculation Euler-Euler approach is applied for
modeling the boiling heat transfer, boiling and recondensation. In the 3D model, the secondary side of
the steam generator is simulated by the porosity model presented earlier by Stosic and Stevanovic. In the
Porosity model, the tubes of the primary circuit are not described in detail, but they are modeled as
sources of enthalpy and pressure loss. The physical models were implemented by user-defined programs
in ANSYS-CFX12.1 computational fluid dynamics software. The results of the 3D thermal-hydraulic
modeling of the steam generator in the Russian type VVER-1000 NPP for the full load operating
condition are presented. The results clearly illustrate a void fraction distribution. Moreover, the role of
submerged perforated sheet is investigated. The results are compared with a published paper in 1999 by
Stevanovic. There is a good agreement between the introduced calculation. In addition, in the 2D model,
the superficial velocity of water vapor is calculated as well.

Keywords: VVER-1000 Steam Generator, 2D and 3D Model, Porous Media Model
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