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ABSTRACT

In this study, the Computational Fluid Dynamics (CFD) methodology has been
employed to further investigate the thermal hydraulic influence of parameters in two
existed CFD applications cases. For the one of the both cases, the upper pool of
Kuoshan NPP has been used to store the spend fuels. Therefore, the fuel bundle
design type, burnup rate, cooling time and the cooling condition of containment will
be further investigate the sensitivity of parameters for the maximum temperature of
spent fuels. For another one applications case, the CFD has been utilized to evaluate
the sub-cooling temperature of coolant as the high pressure coolant injection (HPCI)
event occurs on the reactor of Chinshan NPP. In this work, the CFD will be combined
with RETRAN. The results original from the RETRAN will be the boundary
conditions of CFD model as evaluating the sub-cooling temperature for each fuel of
core.. We expect that the result forms the sensitivity and conservative of study can

provide a basis for future analysis application.

Keywords: CFD, upper pool, HPCI, sensitivity study
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5. #% X i 7 &K %2¥#k

FES A ASFTHA 9 RECIR TRt i 4o 3 02 UDF 4238 78 38 {7 o ThEE N
ZFEBERETERGE: éﬁ;u“f:l&—,i}rﬁ RECIRC itz i& ~ v in g 298
B2 ApMAZN RS B B ITEE - R

PR 2 AR A & G s i RECIRC ook v (J12 ~ J13) 47 v o & i
ko (J18+J19) % v ¥ - RETRAN 2 #icdhibdt 5 £ @ F 5 22 jn B 1.4 4r kiR
B BApME R E 28k UDF Plicd 9 #77] 5 1 ik — 1} 5 udf 2 7225 78
S AR R S S LR Y R L L SRR R S A

(013 2 J19)ie 7 AR AP o

# 9~ RETRAN &2 CFD 2 ## /i i L 4L

RETRAN & CFDBC & # |#3l | /&2 UDF
2L
J12 out_rcic_2 a2 | recirc_2_vel
& & | recirc_2 _temp
J13 out_rcic_1 & | recirc_1_vel
& & | recirc_1 temp
J18 in_jet-pump2 | & | jp_2_ vel
AR | jp_2_temp
J19 in_jet-pumpl | = ® | jp_1 vel
AR | jp_1_temp

5.1. RECIRC B~-k v /i & UDF

Y% i 122 RECIRC i 5>t & » 45 @ %> RETRAN 2 J13 ~ N11 -~ N13 ~
2 NIS #ffp= » Za-Hp ~ 2 -kd J19 j3 ~ef B4R ¥ o @ AR O~ 2

RETRAN /i € % % J13 2 RECIRC /i & ¥ = = Tl 2 3§ »
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extern real j13;
face_tf;

j13=1397.4097;

BEE I3 2 gt > MEARNBHKEALFIE L CFD # 7 (out_rcic_1)2 &

PR AEHMBREEE > BFMRP A TS T 2 TR R AR

begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(fthread)*F_R(f,thread);
}
end_f_loop(f, thread)

R TR S ST %

F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;

AW EFEATHN Y ERNB LG EREARE L A2 R 2
AR AeT

DEFINE_PROFILE(recirc_1_vel,thread, position)

{

real  ro_avg, flow_flux;
extern real j13;
face_tf;
j13=1397.4097; /* 4 % ¥ d # v udfe &35 B 18T cndrf TR - B iE Texternreal o gt F T M‘,f */
n13=7.4746110E+06;
#if IPR_HOST
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f thread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;
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}
end_f_loop(f, thread)
#endif /* IPR_HOST*/
#if IRP_NODE
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f thread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;

}
end_f_loop(f, thread)

#endif /* IRP_NODE*/

#if IPARALLEL
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f,thread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;

}

end_f_loop(f, thread)

#endif /* IPARRLLEL*/
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52. RECIRC B-kr ;g B UDF

b & aril s 3l 5 120 RECIRC [k su3t & & 47 ¢ 2 » RETRAN 2. J13 »
N11~N13 -~ & NI1S #74 = » sz gt 2 TR TS ke 3 CFD i

FERFEZIEI IR k2 NPT IORR > T

rercic_1=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
power_flux+=F_FLUX(fthread)*F_T(f,thread);
}
end_f_loop(f, thread)

ed AP E I SRR T E L R RET HRFEC FRTE et
2z 5 %’%E‘ extern S BeH-HP RE G ONARN B L s RM Z R S A T 7P gl A

B S TEAAT FAEY > £ % CPU &4 P RECIRC 2 35 K5 > B 431

extern real rercic_1;  /*define the temp_out is a enternal variable*/

end_f_loop(f, thread)
if (abs(flow_flux) >0.)
rercic_1=power_flux/(flow_flux);
else

rercic_1=0.0;

AP LR AN Y EANBL BB R Il AL R

A2 G Ao
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DEFINE_PROFILE(recirc_1_temp,thread, position)
{
real  flow_flux,power_flux, Tmax;
extern real rercic_1;  /*define the temp_out is a enternal variable*/

face_tf;

#if IPR_HOST
rercic_1=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
power_flux+=F_FLUX(f,thread)*F_T(f,thread);
}
end_f_loop(f, thread)
if (abs(flow_flux) >0.)
rercic_l=power_flux/(flow_flux);
else

rercic_1=0.0;

#endif /* IPR_HOST*/

#if IRP_NODE
rercic_1=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)

{

flow_flux+=F_FLUX(f,thread);
power_flux+=F_FLUX(f,thread)*F_T(f,thread);
}
end_f_loop(f, thread)
if (abs(flow_flux) >0.)

rercic_l=power_flux/(flow_flux);

else
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rercic_1=0.0;

#endif /* IRP_NODE*/

#if IPARALLEL
rercic_1=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);

power_flux+=F_FLUX(fthread)*F_T(f,thread);

}
end_f_loop(f, thread)

if (abs(flow_flux) >0.)
rercic_1=power_flux/(flow_flux);
else
rercic_1=0.0;
#endif /* IPARRLLEL*/
}
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5.3. JET-PUMP ig-kr /i & UDF

¥ 12 JET-PUMP % 53t Ak 247 ¢ %> RETRAN 2 J19 > gt 304 1%
7 k#Ed RECIRC BBzt B #r@2 g » A 2w d o Flpt At 23
F RETRAN /i # 1% % J13 2 RECIRC /i # oz § % + d 3+ j13 ¢ 5 51 & ¢

2. UDF 17 extern S #ic 3 > el ? » AR BTATEY = 74 -"1%"]“,% °

extern real j13;

face_tf;

j13=1397.4097;

AR I3 R AEEABE IR L ER R R ERT

-

F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;

A AT bt BAAABL Y BES R E AT S A L 2L

A2 G AT

DEFINE_PROFILE(jp_1_vel,thread, position)
{

real  ro_avg, flow_flux;
extern real j13;

face_tf;
j13=1397.4097; /[*k kv d H v udfe &¥-F BT i TR - B Texternreal o gt 7T M‘,f*/

#if IPR_HOST

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;

}
end_f_loop(f, thread)

#endif /* IPR_HOST*/

#if IRP_NODE
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begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;

}

end_f_loop(f, thread)

#endif /* IRP_NODE*/

#if IPARALLEL

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;

}

end_f_loop(f, thread)

#endif /* IPARRLLEL*/
}
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5.4. JET-PUMP i&-k v ;g & UDF

% RECIR #t# vk B R > A5EE {8 > TF & jet-pump 2 udf B=% o >
Hoe e i 120 JET-PUMP i %3t & & 47 ¢ 253 RETRAN 22 J19 » o 3t jig
223 KRR REVRE Srecirc i v R R 1A pump power 3 B o w3t AR Y 7

#-n13 > j13 £ rercic_1 3 »

real Tin, Tfluid,;
extern real rercic_1, n13 ,j13;

face_tf;

BEFIBzZ B AERANBrIRE R E AN ER L ER R

v EATT R E@AR L d TG M CPU f Fier BATE

IV ;g TR E

Tfluid=PRF_GRHIGHZ1(rercic_1);

F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;

AU F R AT AN Y BB BEREE I AE 2 R
AE AT

DEFINE_PROFILE(jp_1_temp,thread, position)
{

real Tin, Tfluid;
extern real rercic_1, n13 ,j13;

face_tf;

#if IPR_HOST
Tfluid=PRF_GRHIGH1(rercic_1);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;

}
end_f_loop(f, thread)

#endif /* IPR_HOST*/
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#if IRP_NODE
Tfluid=PRF_GRHIGH1(rercic_1);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;
}
end_f_loop(f, thread)
#endif /* 'RP_NODE*/

#if IPARALLEL
Tfluid=PRF_GRHIGH1(rercic_1);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;

}
end_f_loop(f, thread)
#endif /* IPARRLLEL*/

}
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5.5. UDF % g1 ¢

A A%erEz UDF %5 3R MR 2 @R 8 B2 8R
Firi LB s UDF *t %38 pF > 3 f 3% HPCI-0519.c ¢ extfile.h fe 4o % (4
T B) o I BEE bulid 424E = = SndE(S 0 B E load - udf 3E o~ AT Y o

Source Files S/ 1=| | | Header Files HIS
HPCI-0930.c extfile.h
Add... Delete Add... Delete

Library Name [jip,df Build

Load Cancel Help

S b TR T E A 94 2 p % 0 -4 UDF & CFD # 3
B d R R SRR RS T 0 T R TR

TLEF RGP » LR EEE2 T mPo

A - iE B3 2 UDF # ¢
B g4 2 CFD # & 5 2 2 4740 6 4R (4c ] 35) » % % % 9 #77 » 8

# 2 & B UDF *7 o
B - & %5 2 UDF #

B - $2H5 R 4 1 % - T (THERMAL) > &% 4 9 7 » {82

B A% UDF ¥7 o
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Zone Mame
out_rccl
Momentum | Thermal | Radiation | Species | DPM | Multiphase | UDS |
Velodty Specification Method |I'¥'Iagr1i11.|de, Mormal to Boundary v |
Reference Frame |Abso|ute W |
Velocity Magritude (m/s) udfredre_1_vel:zibudf v
Supersonic/Tnitial Gauge Pressure (pascal) [ |cons13nt W |
Turbulence
Spedfication Method | ntensity and Length Scale v |
Turbulent Intensity (%) 10
[
Turbulent Length Scale (m) [
[
| OK | [Cancel| | Hep |
B 36 i 238 B i

Zonie Mame

“m&m

Momentum  Thermal | Radiation | Species| DPM | Multiphase | UDS |

Temperature (k)

| udf redrc_1_temp::libudf

vi

| ok | [cancel| | Hep |

37 B AR g
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10.F 40 35 > iﬁc BiFtF > BB “Pio Rt B s R R 2
£ % 2 5047 CFD 447 > 7 AR 103 # o

118 A8 4“2 prip 8 & 3484 fro #in A 45 * »” SER: NRD-SER-99-06
99 # o
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e A

HPCI-0519
#include "udf.h"
#include "extfile.n"
#include "mem.h"
At € & BgE
[*1 - A% c3F 7 2 23 i TR Studfz 7 @x@?] cfluent+ # 5 3% 2 R IF2 L AR iy ARt
externreal #.h® # 2 %real */
*2 -+ 41 * fleuntz_ function PRF_GRHIGH1(x)# | & nodez ¥ ¢hd. + & » {F 5 #7F nodeshinput » r4f# ok & ¢
3 - nodeshinput® i L {7 AR ey Bl A MR g B
DEFINE_PROFILE(jp_1_vel,thread, position)
{
real  ro_avg, flow_flux;
extern real j13;
face_tf;
j13=1397.4097; [*x k¥ d H v udfE 4585 B 1FT h0r g TR @ iF Texternreal > T T E P */

#if IPR_HOST
begin_f_loop(f, thread)
F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;
}

end_f_loop(f, thread)

#endif /* IPR_HOST*/

#if IRP_NODE
begin_f_loop(f, thread)
F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;
}

end_f_loop(f, thread)

#endif /* IRP_NODE*/
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#if IPARALLEL
begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =j13/F_R(f,thread)/0.2212372;

}
end_f_loop(f, thread)

#endif /* IPARRLLEL*/
}

DEFINE_PROFILE(jp_2_vel,thread, position)
{

real  ro_avg, flow_flux;
extern real j12;
face_tf;
j12=1397.4097; /* 4 %7 d # v udfe &35 B 18T cndrf TR - #iE Texternreal o gt FFE M‘,f */

#if IPR_HOST
begin_f_loop(f, thread)
F_PROFILE(f, thread, position) =j12/F_R(f,thread)/0.2212372;
}

end_f_loop(f, thread)

#endif /* IPR_HOST*/

#if IRP_NODE
begin_f_loop(f, thread)
F_PROFILE(f, thread, position) =j12/F_R(f,thread)/0.2212372;

}
end_f_loop(f, thread)
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#endif /* IRP_NODE*/
#if IPARALLEL
begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =j12/F_R(f,thread)/0.2212372;
}
end_f_loop(f, thread)
#endif /* IPARRLLEL*/

}

DEFINE_PROFILE(recirc_1_vel,thread, position)
{
real  ro_avg, flow_flux;
extern real j13;
face_tf;
j13=1397.4097; /*x % ¥ d # v udfe &35 B 18T oot ) TR - B iE Texternreal o gt F T M‘,f */
n13=7.4746110E+06;
#if IPR_HOST
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(fthread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)
F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;
}

end_f_loop(f, thread)

#endif /* IPR_HOST*/
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#if IRP_NODE
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f,thread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;

}
end_f_loop(f, thread)

#endif /* IRP_NODE*/

#if IPARALLEL
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f,thread)*F_R(f,thread);

}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j13/(ro_avg/flow_flux)/0.22117029;

}
end_f_loop(f, thread)

#endif /* IPARRLLEL*/
}
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DEFINE_PROFILE(recirc_2_vel,thread, position)
{
real  ro_avg, flow_flux;
extern real j12;
face_tf;
j12=1397.4097; /*x %7 d # v udfe &35 B 18T cndrf TR - #iE Texternreal o Bt F T M‘,f */
n12=7.4746110E+06;
#if IPR_HOST
flow_flux=0;
ro_avg=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(fthread)*F_R(f thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j12/(ro_avg/flow_flux)/0.22117029;

}
end_f_loop(f, thread)

#endif /* IPR_HOST*/

#if IRP_NODE
flow_flux=0;

ro_avg=0;
begin_f_loop(f, thread)

{

flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f thread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)
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F_PROFILE(f, thread, position) =-j12/(ro_avg/flow_flux)/0.22117029;

}
end_f_loop(f, thread)

#endif /* IRP_NODE*/

#if IPARALLEL
flow_flux=0;

ro_avg=0;
begin_f_loop(f, thread)

{

flow_flux+=F_FLUX(f,thread);
ro_avg+=F_FLUX(f thread)*F_R(f,thread);
}
end_f_loop(f, thread)

begin_f_loop(f, thread)

F_PROFILE(f, thread, position) =-j12/(ro_avg/flow_flux)/0.22117029;

}
end_f_loop(f, thread)

#endif /* IPARRLLEL*/
}

DEFINE_PROFILE(recirc_1_temp,thread, position)
{
real  flow_flux,power_flux, Tmax;
extern real rercic_1;  /*define the temp_out is a enternal variable*/

face_tf;

#if IPR_HOST
rercic_1=0;
flow_flux=0;

power_flux=0;
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begin_f_loop(f, thread)

{
flow_flux+=F_FLUX(f,thread);

power_flux+=F_FLUX(fthread)*F_T(f,thread);

}
end_f_loop(f, thread)

if (abs(flow_flux) >0.)
rercic_1=power_flux/(flow_flux);
else

rercic_1=0.0;

#endif /* IPR_HOST*/

#if IRP_NODE
rercic_1=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);

power_flux+=F_FLUX(fthread)*F_T(f,thread);

}
end_f_loop(f, thread)

if (abs(flow_flux) >0.)
rercic_l=power_flux/(flow_flux);
else
rercic_1=0.0;

#endif /* IRP_NODE*/

#if IPARALLEL
rercic_1=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);

power_flux+=F_FLUX(f,thread)*F_T(f,thread);
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}
end_f_loop(f, thread)

if (abs(flow_flux) >0.)
rercic_1=power_flux/(flow_flux);
else
rercic_1=0.0;
#endif /* IPARRLLEL*/
}

DEFINE_PROFILE(recirc_2_temp,thread, position)
{
real  flow_flux,power_flux,Tmax;
extern real rercic_2;  /*define the temp_out is a enternal variable*/

face_tf;

#if IPR_HOST
rercic_2=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);
power_flux+=F_FLUX(fthread)*F_T(f,thread);
}
end_f_loop(f, thread)
if (abs(flow_flux) >0.)
rercic_2=power_flux/(flow_flux);
else

rercic_2=0.0;

#endif /* IPR_HOST*/

#if IRP_NODE
rercic_2=0;
flow_flux=0;

power_flux=0;

begin_f_loop(f, thread)
{
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flow_flux+=F_FLUX(f,thread);

power_flux+=F_FLUX(fthread)*F_T(f,thread);

}
end_f_loop(f, thread)

if (abs(flow_flux) >0.)
rercic_2=power_flux/(flow_flux);
else

rercic_2=0.0;

#endif /* IRP_NODE*/

#if IPARALLEL
rercic_2=0;
flow_flux=0;
power_flux=0;
begin_f_loop(f, thread)
{
flow_flux+=F_FLUX(f,thread);

power_flux+=F_FLUX(f,thread)*F_T(f,thread);

}
end_f_loop(f, thread)

if (abs(flow_flux) >0.)
rercic_2=power_flux/(flow_flux);
else

rercic_2=0.0;

#endif /* IPARRLLEL*/
}

[*for cavity inlet temp*/

DEFINE_PROFILE(jp_1_temp,thread, position)
{

real Tin, Tfluid;
extern real rercic_1, n13 ,j13;

face_tf;
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#if IPR_HOST
Tfluid=PRF_GRHIGHZ1(rercic_1);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;
}
end_f_loop(f, thread)
#endif /* IPR_HOST*/

#if IRP_NODE
Tfluid=PRF_GRHIGH1(rercic_1);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;
}
end_f_loop(f, thread)
#endif /* 'RP_NODE*/

#if IPARALLEL
Tfluid=PRF_GRHIGH1(rercic_1);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n13*0.293/4200./j13;

}
end_f_loop(f, thread)
#endif /* IPARRLLEL*/

}

[*for SFP inlet temp*/
DEFINE_PROFILE(jp_2_temp,thread, position)

{
real Tin, Tfluid;

extern real rercic_2, j12, nl12;
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face_tf;

#if IPR_HOST
Tfluid=PRF_GRHIGH1(rercic_2);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n12*0.293/4200./j12;

}
end_f_loop(f, thread)
#endif /* IPR_HOST*/

#if IRP_NODE
Tfluid=PRF_GRHIGH1(rercic_2);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n12*0.293/4200./j12;
}
end_f_loop(f, thread)
#endif /* 'RP_NODE*/

#if IPARALLEL
Tfluid=PRF_GRHIGHZ1(rercic_2);
begin_f_loop(f, thread)
{
F_PROFILE(f, thread, position) =Tfluid+n12*0.293/4200./j12;
}
end_f_loop(f, thread)
#endif /* IPARRLLEL*/

}
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45 B

/* extfile.h
Header file that contains the external variable declaration for

volume */

real rercic_2, rercic_1, j12, j13, n13, n12;
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8 C

Jet-pump.c

/I Apply P70001 dPT5 outlet conditions to P70001 dPT4 inlet

/I P70001_dPT5 : K-Omega standard model, Momentum by 2nd-order

#include <udf.h>

real JP2[200]=

{
551.06671, 550.95416,
542.65125, 542.81158,
533.17377, 533.26617,

533.13068, 533.29199,

550.66138,
542.68634,
533.82874,
533.28821,

550.02032, 548.87952, 547.28668, 545.13861,
542.30005, 541.03918, 539.20081, 537.34088,
533.98969, 533.41479, 532.46088, 531.73962,
533.65179, 534.45209, 535.22229, 535.58026,

543.11646, 542.46344,
535.55603, 534.01886,
531.70209, 532.38806,
535.55035, 534.97601,

534.1676, 533.66388, 533.36633, 533.12152, 533.09937, 532.72723, 532.17834, 531.9715, 531.94818, 531.80566,

531.41785, 531.06647, 531.07422, 531.33661, 531.50702, 531.54547, 531.57611, 531.6236, 531.63806,

531.79272, 532.06775, 532.03955, 531.82971, 531.849, 532.27216, 532.53839, 532.24109, 531.81537, 531.66907,

531.99139,
532.10419,
533.66583,
531.97131,
532.56622, 533.29468,
534.11035, 534.09589,
532.05933, 532.31476,
532.39935, 532.82916,
531.80243,
531.90527, 531.48016,
532.16364, 532.30219,
533.63281, 533.567909,
532.32092, 532.63611,

533.76221, 533.22437,

534.31683, 533.8006, 532.80182, 532.29468, 532.49762,
531.46643, 531.63397, 532.40344, 533.30328, 533.81415,

533.27478,
533.49683,
532.83966,
532.94562,

531.61969,
532.73724,
533.38446,
532.40344,
532.46857,

533.00659,
533.48535,

532.73236, 532.44537, 532.73492, 533.24438,

532.85632, 532.6864, 532.77222, 532.66571,

532.7912, 532.35931, 531.94244, 531.77783,

532.77716, 532.3158, 531.91101, 531.70557,

532.25922, 533.03577, 533.05176, 532.20978,

533.08167, 532.44049, 531.79388, 532.34515,

532.87384, 532.12592, 531.56537, 531.48828,

531.73309, 531.12085, 531.42206, 532.34406,

531.89722, 532.13745, 533.09406, 534.0296,

533.57477, 534.02405, 534.4549,534.24164,533.19873,531.88416,531.04211

b

DEFINE_PROFILE(jp2,t,i)

{
face_tf;

int index;
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532.39954, 532.35284, 531.99371, 531.90887, 532.2431, 532.67761, 532.67706, 532.30701,
532.49469, 533.38171, 534.24176, 534.45685, 533.9375, 533.27948, 532.87726, 532.65979, 532.8374,

533.17426, 532.71381,
532.63513, 532.11572,
533.50519, 533.74799,
532.37225, 532.16547,
531.87585, 532.04547,
531.62988, 531.63525,

532.0094, 531.86774, 531.461, 531.18921, 531.43964, 532.14673, 532.71173, 532.79871, 532.48242,

531.58667, 531.78241,
533.30212, 533.71191,
531.65881, 531.89319,
533.23401, 533.75403,
534.22284, 533.73376,



begin_f_loop(f,t)

{
index=N_TIME;

F_PROFILE(f t,i)=JP2[index-1];

}
end_f_loop(f,t)
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