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RS 5-F - 1 2
This research project conducts a stability analysis for the two-phase natural
— recirculation loop in the cold neutron source facility in the TRR-II (Taiwan

“= Research Reactor- 1I) reactor which is currently under construction. The results

_-1_?’,_ fi;fé%i:'be_—_‘fgSg_gl—f'_ﬁ_)’_:pfévent the cold neutron source facility to operate in unstable

é‘é—‘fiéafl‘diﬁong,-a}_ld{’ti')firisure the effectiveness and safety of the facility. Three major

rrr'_;ifiii‘:ﬁéjﬁié'are studied: . -

R if)fD,éVelop a-suitable stability analysis method to anatyze the stability of the

= )_},;fjﬁfd?—'ﬁﬁaSe natural recirculation loop in the cold neutron source facility. The

== . predicted results.are compared with data from the mockup tests.

(2) Find a method to analyze the flooding of the two-phase natural recirculation

—_;’ " loop Whejl—qt is inclined. The predicted results are compared with the

f L ’eiﬁéﬁmemal data.

= - Q_S'—j;iffgiyie the boiling phenomena in the moderator cell by predicting the

,buﬁb’l%sme and generation frequency. Meanwhile, the void fraction in the

cel—l_;_:{i_SQprédicted and is compared with that from experimental flow

visualization.

R irr'lﬁ:-’ai:lr(;')___rig'-j;tqu-phéise natural recirculation loop, the thermal instability is

e ‘mainly dorminated by the flooding of the vapor-liquid flow. In this study the




ﬂood’ing mode! proposed by Bankoff and Lee (1986) is adopted and combined

-,--with;éx ¢ontrol volume momentum transport analysis to derive the condition for the

| flooding. Results for the vertical and inclined pipes are compared with the

'%:=-Iﬁeasy_rgd;—data from the TRRII model test. The predicted flooding data show a

jgl_milar:trend fo ‘those' from the measurement. The bubble characteristics in the

. ---'fﬁil;ni)ﬂé:étgr;iqell;fare analyzed by the existing correlations in the literature.
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‘Vertical  Tube 1
~ Fluid Ha R-11
D (mm) 428 54.8 428 54.8
I RV 0.3486 | 0.3066 | 0.2458 | 0.2112
o 0947 | 095 0949 | 0.951
B EEFNEEEH
. Incined  Tube (Hz)

D (mm) 428 54.8
_jﬁ_y - I, men a JG. max o
6=30° | 0:2403 0.944 0.2145 0.948

0=45° 0.2911 0.945 0.2564 0.949
6=60° | 0.3235 0.946 0.2847 0.95
ST Inclined Tube (R-11)
=D-m) T 428 548
| I3, a J&, a
_6=30° 0.1719 | 0.945 0.1482 0.949
—p=45° | 02056 0.947 0.177 0.951
p=60>- | 0.2282 0.947 0.1963 0.951

R BHEOEEEH
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Control volume I
/Control volume II
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Inclined Tube
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inclined Tube
D =54.8 mm

— 8=30°
—— 9=45°
— - 9=60°

0.20

BB E R 400, R a MEE (D=548mm > R-11)

0.25
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S ' The Comparison Between erimental & Numerical Data (D =42.8 mm )

_ JG,_,u'z ""mdt.*m =C
 im=-2146

2024 4C = 1.821X10° H
022 * —

= Experimental Data
— - Upper Tran. Tube Lower Tran. Tube
~0:20 S-type snake N
— S-type incline

incline incline

incline straight

incline shake B

Numerical Data

‘ ® 0=30° W §=45°

S A p=60° ¥ 0=90°
T T

S R S —— —

~..:J'_"f__,-;;_,__;_.7.;9:32_—' 036 0:38 040 042 044 046 048 050 052 054

""" «112
JG

Ot OO

FoRB s 2R E (D =428mm> R-11)
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Je*m _'_m,JL,_,m =C
o T m=- 2.146 _
G =7.926%10%
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08
R Numerical Data
A 9=30° v =45
L L ¢ 0=60° @ 0=90°
. T T T T T T
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Vertical Tube

—— D=42.8mm
— — D=54.8mm

T

0.3 0.4




Inclined Tube
D = 42.8 mm
— 8=30°
— p=45
e — - p=60°
0.0 b . 2 - '

Lo 10.00 005 010  0.15 0.20 0.25 030 035

ds"

= @+ :!ﬁﬁﬁ%ﬁ&#%’r? U R aB%HEB (D=428mm> H)




inclined Tube
D =548 mm

— §=30°
—— g =45
— - 9 =60

0.25 0.30

B BERRERATH R AR (0=548mm H)



930 ” -
0284
026 4

— . —~9— D=428mm
-0 D=548 mm

o 2e- 3% 4 50 60 70 80 90 100

BT SRR R B (H)
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a=005,b=1/33

0O d=42.8mm
O d=54.8mm

8000

exp
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10000

12000 14000
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m%-— @R (Flooding) st AKX 2 £ K,

- :.iri'r_ #mclude <stdio.h>
-—2. #mctude <math h>

, ”*double func(double J9_ star1 double apha1l),int err)
idoub!e func(dauble Jg —star,double apha);

f;"1§—17 [*n‘ (1error) fpnntf(output "\n %. 7|f %. 7lf %e\n" roct,apha2,func(root,apha2));*/
:ﬂI 18- i3 (lerror) fpnntf(output ¥ % 7 %.7!\n" root,apha2);

~ 23, /*_ézjﬁs’cf—?/\,ﬂ\%m 2 "
- 24 deﬁb!e equatlon(double x1,double x2,doubie apha2,

— double func(doub!e Jg star1 double apha1),int *err)
- 5.

25, double x3,f1.12,f3 tol;

27, int roots=0;




:*'-*;28 101=0.0001;
— 29, f1*~func(x1 apha2);
30——f2 func(xZ aphaZ)

3 "1»34 /*fprmtf(oljtéut “May be no root in (%.5%,%.5\n"x1,x2); */

40 Lt

%39' whlle (fabs(x27<1)>tol && froots)

41 _x§ (x1+x2)/2 0;
213 ‘func(x3 aphaZ)

= 44 else if- (ﬂ *f3 <‘O 0) x2-x3

f‘f 45 else

- f—47 x1-x3
E— 48 f1 f3*

fﬁg'ﬂf(rgets) fpnﬁtf(output "\nRoot value is x = %.5fn",x3);
— - 51 yelse jjpflntf(OU{pl?l_t "New interval points is (%.5f,%.5M)\n,x1,x2"); */

—59 doubie den; vap,den lig,sur _ten, vis_lig.d;
=60, deubte ‘ho- star,n,m,ci;
681. double rel,rell rel2,cw;
— _45-
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i"?ﬂ'z*—re!f%ﬁiisqn(déﬁ vap)*(1-sqrt(apha))'sqrt((9.8*(den_tig-den_vap)*d));
?3 _rel2=jg_ “star/((1 apha) vis_lig);
74—Tet=rel1 reiZ '

—= 7 b*a cl! pow(apha —5/2) pow((1+apha (den_vap/den_liq)/(1-apha)),2);
' 80 C‘a cw*(den vap/den hq)/pow(( ~apha),2);
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