\f. . ).a.lLl & o)La...'L AY &q‘dlw Q5;é5r=51.ca\.lqu

Journal of Nuclear Science and Technology
Vol. 97, No. 4, 2021

b Hlis o O gl 58T, S 50 (lod 4 guiSTy Suuwd ul pd (glaummn o oy g9

(Tior) Wil 9 (Alror) L-°9ﬂ Jlwgil suiis SO

"R )lail Lo a3l el L)
el —olhol AVYEFVEERY (2 ot ool olSiils oSy b oaStils

*Email: ghr.ansarifar@ast.ui.ac.ir

b sdllio
QUVID i by 2o QAT i o o b

oSy

5 oo s ell (LaglD) ALO; 5 (L) TIO, &l 5l Sglice sloojladl g cikizeo oz (glaass 5l aslial byl imgh 5
Seelizd Jolowi )3 (cope i &S ((plod agiSTy colpd b)) HeST, (Seslus loyialb alex 51 VVER-Y -2 ST, ol
o Bl 0aiiS Sis Jloogil 5 g aloo Joleo o Il «pshaie (sl d sl o0 apuslons (itS o iyl b xagl Slalyl 5 15357,
Lug 0)3g calisue slaojlail 5 cdale ;o Sgyamge 5 Slowlons s i s VVER-V - oo (38T, aald i S5 g galizna 50
BALS S 5 s sled alraily &l JUE] ey s closall 5 b1 b 5 ont all ANSYS FLUENT jluasss l5éla
Ol s ),...L‘ g 00l gilwacss 18T, Cd8 CITATION § WIMS Sig555 Slowloms slaaS 5l ooliiwl b aslsl 18 038,85 arwlxe
g S g 2lod 4Ty culpd (ool (nl 5wl o g dsloe Jhe IS5 (g0 oSl Cog g 0atiS S Jlawsil sles
iloads duwlore 00uS Sz Jlow jo Sldgl ojlasl g cdale Sl s b colpd ol a0 ,8 s 00uiS S

wlrals Ol Ul e b (( Sdgaunge 5 il o Sg e Ul gles 4 saST) culys Jlawsils lias cos T L,e5T, (e jlguands

Comparative investigation of temperature reactivity feedback coefficients
in a pressurized water reactor (PWR) with Alumina (Al.O3) and
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Abstract

In the present work, using different volume percentages and different sizes of TiO, (Titania) and Al,O3
(Alumina) nanoparticles, the important and essential parameters of VVER-1000 reactor, including
dynamic parameters of the reactor (such as temperature reactivity coefficients) that play an important
role in reactor dynamic analysis and core safety requirements are calculated. For this purpose, at first the
equivalent cell of the fuel rod and the surrounding coolant nanofluid in the hexagonal fuel cell of the
VVER-1000 reactor is determined. After that, thermohydraulic calculations are performed using the
ANSYS FLUENT simulator software in different concentrations and sizes of nanoparticles to study their
effect on the heat transfer coefficient, fuel, and coolant temperature parameters. Then, using WIMS and
CITATION neutron computing codes, the reactor core is simulated. The effect of coolant nanofluid and
fuel temperature changes on the effective multiplication factor is calculated and analyzed. The fuel and
coolant temperature reactivity coefficients are determined. These coefficients are calculated by varying
the concentration and size of nanoparticles in the coolant.

Keywords: Pressurized water reactor (PWR), Nano fluid, Temperature reactivity coefficients,
Neutronics analysis, Thermal hydraulic analysis, Heat transfer coefficient
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