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TOM TAT
Nghién ciru qud trinh thay déi neutron vé théng lwong va ndng lwong trong Lo
phan #ng hat nhan (LPU) la can thiét trong viéc thiét ké, ché tao LPU ciing nhu
chon lya vat liéu bén trong 16i 16. Phé neutron trong LPU twong tir nhw phé neutron
cia nguon *Cf [1]. Bai bdo trinh bay két qua mé phong phé neutron cuia nguon
252Cf bang mé phong MCNPS5 va kiém chimg bang thuec nghiém khi tuong tdc voi
mieéc nhe (H,0). Két qud nghién ciru cho thay s mé phong la phit hop Véi két qua
thuec nghiém; dong thoi cho thay kha nang ing dung vat liéu nhe trong tinh todn suy
giam nang lrong neutron (nhiét héa) la thiét thyc.
Tir khéa: MCNP5, nguon 22Cf, phé neutron

1. Mé& dau

Viéc thiét ké va xay dung cac co s
hat nhan st dung ngudn neutron nhu
nha may dién hat nhan, 10 phan ung
nghién ctu, cic co sé st dung nguon
ddng vi phat neutron nhu **°Cf thi viéc
lya chon chat 1am cham, vat liéu hap
thu neutron 1a quan trong, boi su twong
tac cua neutron ddi vai moi loai vat liu
phu thudc vao tiét dién phan ung vi mo
cua vat liéu. Mai loai vat liéu duoc ciu
thanh tir mot hay nhiéu loai hat nhan
lién két v6i nhau tao nén cac ciu trac
phan tir nén ching co tinh chat dic
trung riéng. Cac vat liéu gém cac hat
nhan nhe nhu hydro, cacbon... c6 kha
nang lam giam nang lugng cua neutron
(kha nang nhiét hoa neutron). Cac hat
nhan ning c6 thé gdy cic phan ung tan
xa lam thay d6i phuong chuyén dong
cua cac neutron ma it lam suy giam
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nang luong; mot sé hat nhan nang khac
c¢6 kha nang hap thu neutron va phat ra
cac buc xa.

Trong bai bao nay, st dung chuong
trinh mé6 phong Monte Carlo MCNP5
[2] dé mo phong tinh toan bai toan lién
quan dén sy thay doi ciia phan b thong
lwong neutron ¢ méi trudng nudc; kiém
nghiém két qua mé phong bang do dac
thuc nghiém. St dung sé liéu input tir
thu vién s6 lieu ENDF/B-VI.0 [3] dé
cung cap cac gia tri tiét dién vi mo theo
nang luong cda neutron. Cac phép tinh
toan md phong duoc tién hanh véi 6
lich st hat tir 10° dén 10%°. Cac md
hinh duoc tinh todn mé phong gom cod
mot nguon neutron dugc che chin xung
quanh béi cac vat liéu can danh gia.
Ngudn phat neutron duoc sir dung trong
phép mo phong 13 ngudn neutron phan


mailto:truongminhdnu@gmail.com

TAP CHI KHOA HOC - BAI HOC BONG NAI, SO 13 - 2019

ISSN 2354-1482

hach duoc phat ra tir ddng vi 2?Cf tuan
theo phan bd Watt [4], thé hién theo
quy luat (1). Trong d6 cac hang sé a va
b duoc lua chon theo phu luc H cua tai
lieu [2].

f(E) = Ce~E/%sinh +/bE (1)

2. Céu hinh tinh toan mé phéng

Trong nghién ctru nay, chung toi st
dung vat liéu 1a nuéc nhe dé mo phong
tinh toan. Vi cau hinh tinh toan cho
vat liéu 13 nudc nhe, ngudn neutron
dugc dat & trung tdm cta mot hinh try
c6 ban kinh 1m va chiéu cao 2m nhu
mo ta & hinh 1. C4u hinh nay 1a mé
hinh cia mot Howtizer thuong dugc s
dung lam cac thi nghiém lién quan tdi
ngudén neutron. Ngudn neutron dugc
dat trong khoi cau co thé phat neutron

theo khong gian 4n nhim ting tinh
chinh xac cho phép mo6 phong. Cac vi
tri tinh toan phan bd thong lwong
neutron dugc dit trén mot duong thang
cach nhau 5cm theo phuong ban kinh
tr ngudn ra dén mép hinh try. Phan
hinh hoc mo ta vat liéu nude duoc chia
nho thanh nhiéu hinh try rdng nham
thuan lgi trong viéc ap dung phuong
giap gidm phuong sai trong qué trinh
mo phong gitp giam sai s6 trong qua
trinh tinh toan bai viéc sir dung sb lich
su hat c6 gidi han. Thong luong trung
binh & mdi vi tri dugc tinh toan bang
viéc su dung tally f4. Ngoai ra, phan
b thong lwong neutron ciing dugc tinh
toan bang cach sir dung tally 74.

=

Hinh 1: Cdu hinh tinh todn mé phong sir dung cho vat liéu nwéc nhe

xac dinh thong lugng tai céc vi tri khac
& trong howitzer. Cau hinh thuc nghiém
duoc chi ra trén hinh 2.

Pé kiém tra phuong phap mé phong
thi chiing t6i tién hanh thuc nghiém do
su suy giam thong luong neutron trong
mdi truong nude. Sir dung éng dém *H
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Neutron source

20cm

1

He detector

120em
Hinh 2: Thyc nghiém xdc dinh phdn bé théng heong neutron trong méi trieong
nueéc. Ong dém *He duroc di chuyén trén dwong thang ti nguon di ra va tién hanh do
théng lwong neutron tai mai vi tri di chuyén
3. Két qua va thao luan neutron trung binh trong nudc dugc
Két qua mo phong tinh toan va thuc trinh bay trong bang 1 va hinh 3.
nghiém chi ra sy suy giam thong lugng
Bang 1: Sur suy giam cua thong lwong neutron theo mé phong va thuc nghiém
trén nguon *2Cf doi véi nurdc

Két qua suy giam Két qua suy giam
Khoang cach (cm) theo mo phong theo thue nghiém
7,5 1 1
12,5 0,26768 0,418271
17,5 0,073565 0,136215
22,5 0,021874 0,04378
27,5 0,007173 0,013568
32,5 0,002543 0,004623
37,5 0,000974 0,001721
42,5 0,000397 0,000694
47,5 0,000178 0,000334
52,5 7,26E-05 0,000193
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Hinh 3: Sir suy gidm phdn bé thong lwong neutron trong méi trieong niedc

Pbi voi nuéc, kha ning nhiét hoa
neutron tt nén ty I& neutron & ving
nang luong thap cao hon, dan dén ting
kha nang phan ung bai tiét dién bat
neutron cao hon. Tuy nhién, do mat do
clia nuc thap hon kha nhidu so véi cac

6.0E-4

vat liéu con lai nén dé che chin neutron
thi can phai thiét ké sir dung bé day Ién
hon. Céc tinh todn mo6 phong tinh toan
phan bd phd neutron theo ning lwong
duoc biéu dién & hinh 4.
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Hinh 4: Phén bé phé neutron ¢ cdc bé day déi véi meéc nhe cia
nguon neutron 22Cf
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Két qua tinh toan cho vat liéu nuéc  ciing dugc sir dung dé che chan neutron
nhe chi ra kha nang nhiét hoéa neutron trong cac bé chtra cac bo nhién liéu da
cua nuéc nhe rat tét, phan bd thong  qua sir dung.
lugng neutron vung nang lugng nhiét V6i gia mua nudc nhe rat thip, nén
chiém phan 16n. Do @6, nuéc nhe dugc  nuéc nhe duoc st dung phd bién trong
sir dung 1am chét 1am cham trong cac 10 cac 10 phan tng nham 1am cham ciing
phan ng hat nhan ngoai tac dung 12  nhu gép phan che chin neutron, giam
chat lam mat. Két hop kha nang hdp thy  thiéu liéu bac xa ddi véi méi truong
neutron kha tot & bé day 16n, nuéc nhe  xung quanh.
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A SURVEY OF THE NEUTRON FLUX CHANGE IN LIGHT WATER

ABSTRACT

Studying the changing of neutron flux and its corresponding energy in the
nuclear reactor is vital during the designing, construction, and material selection
process of a nuclear reactor. A previous study has implied that the neutron flux
shares the same properties with one generated by the radioactive isotope ?°°Cf. In
this research, the “*Cf neutron source is simulated when interacting with the light
water (H,O) based on MCNP5 and then validated with experimental results. The
result shows that there is a good agreement between the simulation and the
experiment. This also shows that the ability of application of slight material which is
practical in calculating the neutron energy reduction.
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