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Abstract — The analytical models and algorithm of the SPIKE code, which has been developed by KAERI's
KALIMER team to investigate the sodium-water reaction phenomena in the liquid metal reactor, were intro-
duced with its verification calculation results. The sodium water reaction of KALIMER IHTS was evaluated.
Early stage of the sodium-water reaction consists of wave and mass transfer regimes. The pressure variations
were independent of specific design features in the wave transfer regime. However in the mass transfer
regime, the pressure variations were strongly dependent on cover gas volume and rupture disk set pressure.
The early stage SWR analysis showed that the KALIMER IHTS with an appropriate cover gas volume and
rupture disk set pressure had enough margin to its design pressure.

1. M g

23 HAlF4Eel KALIMER(Korea Adavanced
Liquid MEtal Reactorn)'= AF& 12 2 ZEZH%E
(IHTS, intermediate heat transport system)d] “JZtA} =
AMEIT Z7AI RS AgRe) 22 BT AblE
olc}h, WAFLR] 1x @ FXHAE WAQ]l g
AFE Folvt 371 5 A sk iy whe-g 3
o ExbAo] ol it K53 Ma 55 DA77
wZol o] 5 HR|E}7] $i3t of7] 7R A EA ] &7
"o}, S el #AEld E457)7F 5]
wA7] A& gt uhSsle] AlSel 2 i=E o
L7 AgEe FE= Qlel] 252X (SWR, sodium-

122

water reaction)e] X|&H o2 Ao} A Ee) glE A
2} 71 293 AF-E Y08 g Ao
73 Hhg e B S8l YHAAE oF =
7171} FEell = 7171V ] 7leel A
op71at 4= o} AF-F 48 rulEA B (SWRPRS,
SWR pressure relief system) ©]¢} 7+2 4F-& Whe
ALTe) ofgfs F ALY THA LR AFE WAL
S 4477 Y5t AR A3 AA hdS AR
g "87}) 9k

AF-E HRALE 27 FAE =) WA A
D (Wave transfer)e] Q7|5 L Foll= AB W2 44
% Z712 98 ¥ Z7} FA(Mass transfer)e] deof
ok @392 d A 9AE ] 978 53k



KALIMER IHTS?] SWR 7] 1#Est A% 24 123

SWRE] x7] &3} d)45 $13l SPIKE Z=PE 7))
el om o] A3l KALIMERS®] SWRPRS A
Aol 43t 9ok B =Folr= /id" SPIKE 2
Eo| g EAS AT o]o) tigled W Qs 7)5S
71 #d& 438 A} sl KALIMERS] 3
A ZlMe] SWR 27] =l o A AR} of
3 BAADNS AA)F AL I AdAAM Zejsliof & At
5 S

2.2 £

KALIMER THTS®} SWR %7) 34 F=ql SPIKE
o) S melg A gaElF, a2y v 5 A
HART Z7) 447 AAQA F3F BHAANE A
Alstdet.

2-1. SPIKES| $=2/X oy

SPIKE == A F 71 814 B8-g 7143 9]
o} 2B et AdgEE AS 3R] 9
3 AupmbgAlg Az 23 28 Ege] 8y
ol 4F-E 4h823% (Rreaction zonepll W&k B3 ojrt.

2-1-1.¢H49 Ag 2y

FHAZL =T HES A3 2oz U=, A
A58, 283 F=(Unsteady) F5-& BASH

7) staled The Al Mg,
QA
%*aﬁ (pw)=0 (1)
LA
du du\ JP
p+(at+ua—)+a +pF=0 )
g71A, F——’El+gs1noc 3)
SR
zall BP BP
S A P “

olck. SIAAPIANA Fezh Aol €8 edare o
£ 3ol wisled A7) wgel FABA,

slel A Fed ot S s @
o] Z-4EE o eA B4l fEsle] BA
Aol whe} A& a3 547" (MOC, method of
characterization)P&- Al4-519c}.

BN A RA S et o) Tl

~ (ou_ Ju) oP
L1=p(at+u&)+&+pF | (&)
_ zau aP E)P
L2=pa a_x+§+u$ (6)
oJm ol
L+AL,=0 %)
o Hsistel BYe
dx du 1dP
+a(C"): _+p_a +F=0 (8)
dx du 1dP
a_u a(C ) t pa o +F=0 ©)
ofeh, qid 9 i) WAL Abgshal FEUA B
AEAS aehle Bhest 2e WS ot &,
dX_ 0. zdp d_?
T T a0
ojct,
Fig. 1= 71gje} A7kl st 54 349 H‘é‘ 1}

BBl A2 8x) A7lAY z}_,«ﬂ.ﬂ ° g
Eid 2L ule} HEL S3lEe] oL }\]7}0“/‘_]4 2
< AxH "o &, ¢l ¢ B4 FAL AMEsl
SE@et ¢FPE 99(x) B2 A SPIKE 2
ZoMe gl ] vkEA Td UEE 7HEE
9d7) wEol] C° THL AR @i, o] 7L W)
F e AR '%*Ev]—— 27) gk} A= el
3 73S Bl gl s AN &g 4 i
SPIKE:= KALIMER HTSH AF-5 ukgAkae| A2
sheul AYE BMsle =7EA A5 A 3
A (Branch)E. P31 Zbzhe] HEA)E <74 (Junction)
2 sl 2dS & 5 UES sglen 4 FEA

A

t = ax —

t+at

o n N
1

R Q S

X

Fig. 1. Characteristic lines in x-t planes.

Energy Engg. J (2002), Vol. 11(2)



124 CERRRESREEL AL

£ oA AE nodeEZ A3l AARict dAAE F
4 7] 34 w3t ol§ £, Sudden contraction/
expansion®} 22 ZA & AJstAt 0 widke] #9- 2
o] HEAZ g 9H48kR= 7|5 (Dummy connection)
< AFee}. 9AA TR IHTSHS A 55 5
2 717 ¥ES 2E9E 4 xS =2A Piping
fittings? Equipment®. 7831900 7.2 o8} et
o pipe fittings
- dummy connection : 7] WHE 2 sHY FEAZ
el AAE of ARgsle 23
elbow : el 23 gHE7ete] s =Y
closed end : ¥} Fo] ¥ HL} Rupture disk 5
2 743 e AE =2y
sudden expansion and contraction

L G} 5%

#s 2y

- tee : T-branch®} -2 27)e] wjTe] Rol= 7
s ¥y

0 equipment

far end : "¢ Eak W @A A5 4 A} o
go] FA|EE FEE =3
rupture disk : 2 o] AAR] B} ¥E

= closed-end®., AAR] K} oA diskr} 3
= surge tank® %8
surge tank : A1 F-ZES ol Abglo] giEe]
A H2E =3
expansion tank : FH9] & wel gge] W
AR s =2 2y

2-12. £F-F #5499 2y

AF-E Wi Yol i3led Bubble 7ido] &5
it} Bubble®} A7) F7lsled HRE-FT] A &, &
714471 A& H7H R} AAE Pan cake?} #o| Al
o Zekew A7 wWalA| 4l Fuske YA
W (Fig. 2)0] A-LHI. o1 91814 Bubble®] eilv]

SG wall

boundary of
leak branch

Fig. 2. Modeling of reaction zone.

oflix[35t 113 H2§ 20023 63

A%34], Bubble?] AdeiwAd4], 22]3 Bubble 74 -
Ao NS H88ien] ofF A8l F=
Falole}. 7} o] g S8 WAL e} A} &,

Bubble W3- Abeulg Al

OLHm‘+é(m~m')

P=R,T—--—— 11
) i m Y ()
3 P
Bubble 2|5 ¥EA A% wAA:
du, R [P-P, o a 4:{ da
e SO 2w 12
T R—a': 0 +2( (RD g (12)

2-2. SPIKE 21E|1E ¥ HS

KALIMER IHTSel gt 2=} s mado] ALg3t
8 7FdE, wide] Hook?) 3e] w2a= shidAloln],
AT AF-L ghdAlelTl AF 552 Newtonian fluid
o5, &)X Cavitation FA|€ohe Zlojtt.

SPIKE Z=3= A|ZF 2 AzZlol| dlgk §-8 212 (Finite
differencey® AME-3led Fully explicitdtA EA41& E,
AA AAL JHM eHH GAAAE Y8k

A1 '

= 1
AX ful+a 13

& UEIEF Al AxE EAF

/W SPIKE Z=ef gk 3SAAL Park er al o]
AHe)=e] glew], Fig. 3o YL PNC(Power Reactor
and Nuclear Fuel Development Corp.}¥] &2 73 Al
A9}l SPIKES] A4 AL vlwslsic). o & ¥
3] SPIKEZ} 4 ARZAAE vl edslA 53]
I UEE O F sUdh

5 T T T
-.—.-SPIKE calculation,

Pressure (bar)

0 5 10 15 20
Time (ms)

Fig. 3. Comparison of PNC results and SPIKE cal-
culation.



Cold Leg (D) L

Inside Outside

Hot Legs (2)

Containment Containment
Cold Legs (2)

KALIMER THTS®] SWR Z7]

{Reacmr Head

1 Isolation
Valves (2)

Reactor Baffle
CT T OTT O Tl

Isolation
Valves (4)

Containment
Vessel
Reactor
Vessel

7
Hot Legs (1)

T-Branches:
(detail see below)

Fig. 4. Configuration of the KALIMER IHTS.

2-3. KALIMER IHTS &u} 24
KALIMER: 12H%5°] 3, TS A= 51

el vie] Fxg ¥ wHATA Fig, 4ol

12 5=

23

22
@—Branch @

(coid leg)
32

1HX2

5
Description for Selested Branches A

1 : Hot Leg T-Branch Downstream Pipe (d=50.8cm)
13! Rupture Disk Upstream Pipe {d=50.8¢cm)

16! Intermediate Pump Inlet Pipe (d=50,8cm)

181 intermediate Pump Outiet Pipe (d=50.8cm)

22: Cold teg T-Branch Upstream Pipe (d=50.8cm)

I AF ¥4 125

PR RS A9ASE ebisict KALIMER
HTSE ME E3F 2-FZo|2 2 AF-5 kS 54
F=dls v U yEEE "o Z]' 2= Zrled
T3] 2o} AAWE 1, 77U 1A, LEE
B3, 21 A4t 508 o]FoiA vt SPIKE 3
=9 gj=u)olEelE $isled HTS AZSS =5 H-84 40
e} |44 392 VL 7]7]2A] Expansion tank,
Rupture disk= 2+t 11 A28k Rupture diskel] &
A FlEElEe T 43R R15%E Surge tank
2 ¥A}Eleln), Fig. 5ell= IHTSS) SPIKE &d]o]¥
Branch-junction 7135 viehfgich

KALIMER THTS*I|A SWR #j42] 27|zAe A%
o] MR FHHT s Aeloleh. AAAl IHTS
A AFo] £3EI 9lem AFY HX 3t} 57
A7) Aol 2215zl Alel7) 20 mE W7] gl #
&, vpaA S el T $E) 23t e 27] mRle]
AN sk oIF S3301 S1sked 2945 A

R R E R BEC L FL IR TR
%P:—ﬁ] SPIKE®) Restart AlAke] 7P3l 2% Haslglo
U% Pipe fittings <A1 Elbowel] HgF SF7331 ¢8|
2a) Aol ulelE £ Ssislo

2-3-1. Steady state A4k

sl B8 sl AHAHe 2] 2710 Has)
ok &8 &, v, 283 FHe o) o
Z7] o] AZslE= 3% & 33l Steady
state 272 Tl

©
o

o

o 0 .
o
EMP o @
2
s5G 31
° , é
T-Branch
o (hot leg) E 40
2 @
o _,‘“__k
@' “ Rupture
Disk
Legend: 1 branch number

junction number

23: Cold Leg T-Branch Downstream Pipe (d=35.56cm)

24: IHX 1 Inlet Pipe {d=35.56cm)

271 IHX 1 Tube (d=1.128cm)

30: IHX 1 Outiet Pipe (d=35,56cm)

31: Hot Leg T~Branch Upstream Plpe {d=35.56cm)

Fig. 5. Modeling of the KALIMER IHTS for SPIKE code.

Energy Engg. J (2002), Vol. 11(2)



126 AN - A - R - A

25 T ¥ i
L. .. T-branch
- - -RDline
20+ " IHX tube
N - [ - reaction bubble
8 15F |
e
p=3
o
o
o
[

Time (s)

Fig. 6. Steady state calculation for SWR initial con-
dition.

5 T

i | - T-branch

. F--RDline
4 - i l—— IHX tube

[ NN reaction bubble
sl ~ J

Pressure (bar)

99.0 19.5 20.0
Time (s) )

Fig. 7. Pressures for steady state condition.

Fig. 62 1. FZo] A9)= SPIKE 4d|&}E A}
43 AxsA ARE Jepiaz slo. 20004 7§
9] 8 AFo| wilg EolE AHE A& S 2
oF 9= glo}. oju] U& 7] 9FH BEL 5, wpd d
A, )3 Fo] ko] BF T=Y Ao}, Fig.
7& HTS FolM 52 Hell $1X]3 HX wbes] 343
o] A er =& Fof $Xg HTS T-branch®]
R} 0.5bar AE F& BT 9lo] Sl 23t &
g e} 7F A e 4 F ok

2-3-2. §tEs Agd €93

SWRE A3l HsiMe B0 FEE A
oF 549 KALIMER®] AA7|E 5437 ¥&3%2 A
% 24279l 15.5 MPa, 483.2°C Aeld}ellM Choking
flowZ. 2 302] o HDEGB, double ended guil-
lotine breakys 7Fdsled AAlglc}. YAF-<4 BA AL
SI whel= kgt v BAAE ARS-sigc

0.53x*p,

G.= — (14)
1.62708x 10 *(h,—430.195)

olilixiBst M1 MN2s 200244 62

25 —
e CG=10.0m
—CG=125m" i
200 _ce=150m’

-
(4]

-
(=)

— HAVETEEE
transf :

4 £
ransieq

Pressure (bar)

w

%.0 0.5 1f0 1.5
Time (s)

Fig. 8. Pressure variations at RD line for 3 CG vol-
umes.

Zo7] FHe) Y7e] 1.6cme)3 3719 DEGBY
A% 25 o9 dhdM o] HER BAY] 75
k2 21.57 kglsec} "ot o] L SWRY EAV] &
Zako g AM3lE AL} Z3 S B3t 2 oko] A
&3l FE2Evhe Bl A4S Fsld A%
uhgAkite] oJgk A% k2] W= IHTS YoM SWR
o] 93k o A} EXJ3} SWR 9312 ¢s}e] A9
HZe] Rupture disk(RD)S] AR ] Sl sl 2
22 4 g}, W] SWR HAA] HTSY) ¢ s} A
S 27] $38le] 21X Rupwre disk®] 4 AL )
AT F7EAZ I o}2FE A2 FH] Cover gas A
AL HIATIHEA AARS Pt

Fig. 82 A} 7FA] Cover gas A& el g RD7} A
3 wiFellde] SWR st HEE vepia gl 0~0.27
ZollE Cover gas AAd T4 53t o A%
&) HFA): 15.5banyg oot 2 o] FHEl= Cover
gas Aol wh)Esled gto] Aseln YL 4 &
gleh. 2, SWR W F 0272712 44514 =is)
Za}(Wave transfery} dolal L o] F2= 2457 +
%2 Qg Ak 5 EH(Mass transfer)’} ViehbEA]
o] AT T 9SS oulghet. o]9} 2R HFES- Fig,
%M} o] THX tubedlM= ERigr}. RD v} [HX
tubecil M 1 o] W3} ofzt B2 Al Jepla ol
o] SWR Reaction bubble25E]2] A2 ¢} 347} ¢l
L Aoz ofsfElt}. = Reaction bubble 7}7fe] 9=
RD i wif-$- wh2 obeis} Ao} o8k W= v o
2] Qi [HX wbeslAE Toghe =) due] A3
& Hol3 gic}. i, Aakdd Jdelr 238 HX
tubeslI A ehla Q&S o 4 Qo

Cover gas A4 33 FHME SWRE 3x|7)=
RDZ w3l oy} 0 AAE o] 43}l RDO) 4 A
Aol whsled 1AZY 4> vk &, RD 2 4ol =




KALIMER IHTS®] SWR %7] 1= A% 24 127

transfer| transfer,

Pressure (bar)
=

I

25 T T ™ ;
- - -CG=10.0m’ R
—CG=125m]__ it

20L ------- CG=15.0m> . L '

) 1

Lrt N

15 i bt
wave.mass | ' y

' A

L BT

[}

]

o
T

Time (s)

Fig. 9. Pressure variations at IHX tube for 3 CG
volumes.

7] AFx|Ql 15.5bar 2o} 2R AL} 2 A2 U=
4 glok. W RD AAH7}F 27) AT B} 2k A
< RD= 27| si¥a) A9} dHefA] o] doid A
o] i, it o] A$ RDE AekAed of oA o] o
ofibA Frt. o]A& RD A%<l SloiM 7= BA
o Fefxled] il AHsfe] A9l b zEe] o
#H-L A7kl $4o|7] wlFol] RD7} w7} 2t
= 7lo] 875 b Alskdde] A9: 1 2%

+ B2
2
| gk A7l o] Foix =2 RDE Yo w17t
3] Fert "goxlvn & 4 Qe

RD A7 o] 27] AFA Hop 2R3 7o) o
o] AA Ao =dste SpAS & o o A=
27 AFA7F s A HA sHEalelA gdEa
2 A% vAE G 9] YT AR HrkEg
t}. Fig. 102 Cover gas A&l 12.5 m*l 7%l qlo]
) RD AR qFdo] 2% 27] F74 ihelule] A=
YA A2 27] AFAE I EZ v Bl |
g THX wbeell M) o 25-& vehd Zlolot. RD A

[+3

Y

25 T T
~ - - rd= 5bar ;
.- - rd=10bar| i
20H..-.... rd=15bar{~~ - e
—— rd=16bar,
15

Pressure (bar)

-
L34 [=}
T
e
e
i
T '
L i
R
i
<

Time (s)

Fig. 10. Pressure variations at IHX tube for 4 RD
set pressures.

A7} 271 AFA el 15.5bar Be}b 2R 37pA] 7S
= HX wbeolA2) 31 7Fo] 25 FdshA Jeht
3 gle} RD AAAP) 7] HFAE 92 A9 o
g A%o] vE2A Veh e AL & 4 9ok RD AA
27} 27 AFA B 2R A9 A AA e
HFEA] =2 A|zke] oF 0.01&xo|EE 55 0.01%4o)
RD7} 5o} RD AA2) H3ol] oJat sjd Ajde] &
= A9 veh ] gt S 4 5 9ok e
RD AA7} z7] FFA B} 2 Z-$RD=16bar)e
Aedst Al7EEel 1.9720] RD7} Hdo] Hug Alzpd
2e] 32 sl ABWHe 4 zFe] mi$ AXA
e & = gloh

2-3-3. W9y A7) WS

SWR HAA] ubSodddolrfe] gl e 7bdel g1 =l
FS dotaA =) Agslel FoNs 2] 2R
FRoFo| A AXAM F71EAY7] de] WS 2= A
Er 39 9% 2oke] hgcidoR W

ukgododel =7] WalE By| ¢sle] oM AFst

10
S: spherical type .
8 PC: pan cake type ;

E
p= /
< 6t e
2 ~/
9 RD open
5 4
B ¥
Y=
S l
04
00 1 2 3

Time (s)

Fig. 11. Size variation of the reaction zone (CG=12.5
m®, RD=15bar).

10

S: spherical type
PC: pan cake type

8-

Radius or Lenghth (m)

Time (s)

Fig. 12. Size variation of the reaction zone (CG=12.5
m’, RD=16bar).

Energy Engg. J (2002), Vol. 11(2)



128 A4 - A4

A% RD AAGH S 27 TR 22 3t 2 3%
5 735l sl §r1sidet. Fig. 112 Cover gas |
Aol 12.5 mel|M2] RD AR} 27] HFA R =
T 2 15bard] 7--9] Ao, Fig. 123 RD AA
A7} 27) AFAAe} TF & 16bard] -5 Aol
o} o] Ao}t RD Fhdel Adstele] 7 el wt
Lojoo] EAshe EQH0-0.122 Pl T =)= W
sl 4% 2ekez vl oEFEl= RD 3 oF
of ule} Aol Pt L o gtk A7IA, AT 2
ofe] Aol vhg 3§99 FAlAM EWse s 3% A
Am7iA ] Zelz Helgt Helet. F dloly wlw A
3 oiEe Aol defrb= A 02727 fAkE
73S Holx= AL sl o] Figs. 11, 12¢])
M= gel=lc}). Fig. 11614 RD7} HRS- Al2at v 2o
A== 7hgel Awkdde] dojuis FEFEHE: 4%
3 ukgedoe] =7t vl A HRkE o 5 3l Fig.
12%= RD SRR Ael7} Al Frlstan A%<
4 AFe] ooz a7]7} 1 z}sle}z RD 3 o] Foll
ool ZA WEle AE e 3 o

uRgodo] HE E%—i 2m oA ZHel= 4m)
o] H= A9 SPIKE ZEE AHsl= Aol g7
e Az e AAE 2F-E YAkl 27
= s} Aslel AgAide] FH ez doued F-
7ol AgHge] U Yo pu2 EA ulA
Alg F37)dE Heshe AX 22 A Aol
7} W et mhebd] SPIKE:S 2Hb7) o s4e ¢
Blo] AMSElE F ] dH =] 27 d AA =
AL A3 715 Ttk Aol ed Aoz #
it KALIMER 7 22 J8elAX ]9} #=33t o
77 Tl .

2-3-4. SWR 247 &4

KALIMER THTSe]l o3t SWR Z2Hb7| 3142 3A)

25 — T T T
- - T-branch : ;
- - -RD line
20 H—— IHX tube
boaeas reaction bubble
g 15 l,, ..,.%,, — ;
o i
@ 10f- - g
17,3 i
<] [\n
a il
5 A'fUAV'j ATRNLES _
"'_"'L--H}J_ L L L AL

0 1 2 3 4 5
Time (s)

Fig. 13. SWR early pressure variations (CG=9.0 m’
RD=15bar).

ofLiX12st M113E M25 20024 62

- 7el - oAy

20 T T T
[ T-branch
- - -RD line
o HX tube
....... reaction bubble

A\J&“’AL\/\/

-

w
T

T

Pressure (bar)
>

Fig. 14. SWR early pressure variations (CG=12.5 m’,
RD=15bar).

20 —T T ! -
; .. T-branch
- - -RD line
}—IHX tube H
Ll R S N reaction bubble

Pressure (bar)
o

18]

Fig. 15. SWR early pressure variations (CG=15.0 m’,
RD=15bar).

RD9] AAX]Q) 15barS- AMESle M 7FX] 7-$-2] Cover
gas AH(9.0, 12.5, 150 m3pl] Tdhe] B3l

Figs. 13~15% 7} 73l disle] HTS F2 AQe
A2 ot AFE HojFEr} KALIMERS] RD A=
7} 27] AFA B} 2ol RDE 25t AHu) G
’4 gdsie}. =3 o=l A o) ¢F A%

2 A A BF fARNE 4 4 o e, 2w
% M= Cover gas AH2] o] Wi =4 +}
s S & 4 vk Cover gas’t 7HY 2R2 ¢
£ Algstie 25 HTSS AAUH 15barg d4|
A it 714 AAE A= 3RF skE SWR -
) i F=e] 27] Y AAFALR 883 4 9]
2v] SWR AA siME& Fled HA A A2E A
A 4 9)g Hlez sl

3.4 B

HHZ<42 KALIMER IHTS®] AF-F whgAly &)



KALIMER IHTS® SWR 7] <=5t A% 54 129

A& $18l )t SPIKE F=o) vidt $4 23 o
N A3 ES ANsk YPu} ALHAb| gk 3
A A2 AAEKIE. SWR M2 18le] a3 elbow
o HE 23 3] =S sl

KALIMER IHTS®] SWRel wat %7] si4L 93}
of Steady state AAHE F8sle] AEAARE A3 27)
Z71& d9om olF o453l AW MA elxle *3FF
< FA3sch SWR 271 =9} Hule) Aekdd o
ez vix 4 glon iyl Asle g A%L A
F A 5ACE FEgE Bolx gl AgkAg o
oAM= AE EA E3], Cover gas A3} RD ¢A
AAe] ofgke] arE AL Falslgint

KALIMER IHTS SWR %7] si4 =} 523 Cover
gas AAE 71 A9 shE Age] AAYH M A
313 4 gheS Eelsianh

£ 7|

T A7 AWeR SAHGTRE $37) A=A
dez PYHA.

A&

a S (m/sec) == Reaction bubble BFY (m)
C AuRF B

C A el A BASA

Cr ¥k BAEA

CG : Cover gas@¥ 7I2)

w THA (m)

: sk

R

: FH7T(9.8 misec?)

: A< (kg/m-sec)

: 710 (kI/kg)

: Pan cake 33} Zole] 1/2(m)
: Bubbled] 4 Ak (kg)

D T ERE AE IS 3 (ke)
: 7] s (MPa) ‘

B rFon T~ g

=]
o

P :=(Pa == bar)

Pr  : RAHeIM2} g1 (Pa == bar)

(up uRkE

2 F7A7] W=7 (m)

RD : rupture disk@}Egl)

w0 TA A2 A4.1243 kilkg-K)

: A7k(sec)

1 &2(K)

1 AR (m/sec)

: A% &5 (m/sec)

L x3ARE)

D IE AR me pEE WS AEE &
4 uhgsle] A7) ukSAA Bk

: 8le) Felg

P EAE(kg/md)

oo

=

L R

R ™

>

Otz & X}
H : %(Hz)
N : 4&F(©Na)

si : slI=Na)O; s2=NaOH

n_)'i_u

NEH

. Hahn, D.H. et al: “KALIMER Preliminary Con-
ceptual Design Report”, KAERI/TR-1636/2000 (2000).

. Park, J.H. er al.: “Development of the SPIKE Code
for Analysis of the Sodium-Water Reaction”, KAERV
TR-1123/98 (1998).

. Wylie, EB. et al.: “Fluid Transients in Systems”,
Prentice Hall, Englewood Cliffs, NJ (1993).

. Chaudhry, M.H.: “Applied Hydraulic Transients 2nd
Edition”, Van Nostrand Reinhold Co., New York
(1987).

. Hishida, H. et al.. Proceeding of Fast Breeder
Reactor Safety Meeting, CONF-740401-P2 (1974).

. Nahvandi, ANN. and Rashevsky, M.: “Computer
Program for Critical Flow Discharge of Two Phase
Steam-Water Mixtures”, CVNA-128 (1962).

Energy Engg. J (2002), Vol. 11(2)



