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The program described calculates the heat Standard
transfer in a boiling water channel up to and distribution.
after the point where a given burn out condition
is reached.

Guide to wuse the program is included to-
gether with a test case,
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1, INTRODUCTIONR,

If the heat input to a boiling water channel exceeds a cer-
tain value the heat transfer coefficient between wall and coolant
suddenly decreases to fractions of its original value. This pheno-
menon can be called, among other names, occurence of burnout. The
main characteristic of the burnout region is the absence of good
contact between the surface and liquid phase, the latter being pre-
sent only in the form of droplets dispersed in the steam.

In ref. /l/a physical model is suggested for the descrip-
tion of burnout region and steady state calculations using the mo-
del are compared with experimental values. Ref. /3/ reports on a
reproduction of these calculations,

The present work uses the model proposed in ref, /1/ for
the calculation of transients in the burnout regicn. In the fol-
lowing this model is very briefly outlined, and in the subsequent
Sections the basic equations, the numerical method and the prepa-
ration of data and running of the program are described. A test
case is given.

The essence of the proposed model is the assumption that
in the burnout region there is no direct heat transfer from wall
to droplets since the droplets do not wet the wall (radiation has
been ignored). There is, however, an indirect heat transfer, be-
cause the droplets evaporats in the superheated steam atmosphere
thus removing heat from the steam., This evaporation is enhanced
by ventillaticn due to the relative velocity between steam and
dropleta. The size of the droplets change by this evaporation, but
their number passing a given cross section per second remains the
same. The droplets are also accelerated by the drag force of the
passing steam. The initisl size of the droplets is arbitrarily
determined being a somewhat fictious quantity in the model, as
a kind of best fit to experiments.

In the time dependent calculation deccribed below, a tubu-
lar channel with no burnout at inlet and/or at zero time is consi-
dered and oontinuity of the appropriate quantities is preserved.

Throughout the report and in the input/output of the pro-
gram the MKS system of units is used.



2. BASIC EQUATIONS,

The flow in the oiling channel is represented by a one di-
mensional model. We concider the one dimensional maes continuity

equatior and the equation of eiergy conservation.
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vhere € is the coolant density,
G is the mass flow rate (or momentum density),
E is the internal energy density,
L is the enthalpy flov rate (or enrhalpy flux demsity),
Q is the incoming heat per unit volume per second,

(In the following we consider an open channel rather than a clo-

(1)

(2)

ged loop therefore, the equation of momentum conservation is not nee-

ded.) In the two phase flew we have
€-9, (1-1) +€,f
G- v, e, (1-1) + v, 0,f
E- @, h'(1-r) +@, Bt
L=, v b, (1-r) + Cp oy f

vhere f is the void fraction and indices v and & refer to water
and steam, respeotively, The assumption of dp/ 2t =0 (p is pres-
nure) hae been made and kinetic energy terms have been neglected.
In the boiling region

dp,= dp, = dh < dh =0
however,in the post-burnout region only

‘e' - dh' -0

vwill be assumed

(3)
(4)

(5)

(7

(e)

2.1, Begion below burneat.
The procedure under burnout closely follows that of ref. /2/.

The slip correlation due to Bankoff and Jones (see /2/) is used. Be-
cause the present program is directed to post-burnout regions, no
subcooled region is included. Por determining the point where burm-
out occurs the critical heat flux from Becker's burnmout correla-

tion ,'4,6/ is compared vith the actual heat flux,

The equations (1) and (2) are now valid with simplifying con-
ditions (8) only, and thereby the number of unknown gquantities be-
comes larger., Additional equations are obtained by formulating the
physical model described in Section 1. concerning the formation,
acceleration and evaporation of entrained liquid droplets,

The evaporation of waier results in a change of 4roplet dia-

meter, D,
3 ap_[_14%
AR H { o AL B
N 4D
éD 2D iff
ax W Jl-{-e'RTD (p--P)J-P

Vhere 'l'., Py are the temperature and pressure inside the droplet,
k' is the thermal conductivity of steam,

K (r=1)

O, 8

( 7 being tne index of isentropic expansion), and F is a ventilla-

niﬂ‘ is nass diffusion coefficient

tion factor

P=1l+ 0,276 Rog (%‘;’_)1/3
(v! - v') Q. 0

s

is the droplet Reynolds nusber, and

vhere Rod -

/b. ie viecosity of ateam,

9)

(10)

(11)

(12)
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Saturation conditioan is asssumed inside the droplets thus Py and
T- are related by

Ps _ 2 [1_ - 1]
Pyy B! Ty ’-11 (13)

vhere Pgy and !.1 are a corresponding pair of values in some other
saturation state.

The velccity of droplets change according to the following
equation

Jv' av, 3C¢, (v. -v)

I T we, (14)

2
where cd- ©.84
Re

d

Denoting by N the number of droplets passing through unit

cross section area of the channel per second, the following rela-
tion holds

_Mx

=1 3 (15)
v
Before the solution of the system of Eqs. (1), (2), (9),
(10), (14) can proceed, it should be noted, that
39' = a-b.9n (16)
and  Of = ¢dD + s&v' (17)
vhere l-%e;; and b~ %f are table functions,

vwhile c and g are obtained by differenciating Bq. (15).

If the water flov rate in the channel becomes hegligible
due to the evaporation of droplets, a one phase region with su-
perheatad steam is considered. Eqs. (1) and (2) are used with
steam quantities alone and f= 1, together with (16).

In the boiling region ve use Eq. (3, 2) of ref, /2/, while
in the burnout region we use the Heineman correlaticn fclloving
ref., /3/, if the form

0.684
ev.D 1/3 x
h = 0.0133 ('—'—‘} - Pr S
Be

T De

up, C
vhere Prf= —f-l’—-Lf s and f denotes quantities at temperature tf,
f

t T T|u|.11
2

T
D. = channel diameter.

1. BUMERICAL METHOD.

The equations are solved by finite differences method. Be-
cause of non-linearities nearly all but the simplest differencing
scheems lead to implicit systems solved only by Zteration. To a-
void this further complexity the following scheem is used.

s
Yoo - 1%

QY ated b
gt is approxiazted by At

R 3y

aY kel ~ Tk

5l >
and ¥ - Yg’l

-
where k is refering to space mssh Lo and j to time step t ..
k= 1 for all values of j is the given {time dependent)
boundary condition and j = O refers to initial values for
all k.

(18)

(19)
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The resulting equations are

te k= ot - Dy ) + ag Z (v""l- v ) - fab 13 (hJ+1 -n) )-
wede 0f - o) v (e s 0,0 2 (3T 3 (20

Y+l k

1 3+ _ J+1 J+1 3
+ f = (v )+ vy fnh (h -hY)
Pefan Mo " T el %k

and
1 (pdtl _ pd J*l J
o z¢ (D7 -2y ) + Be gy (v "k )

J+1

= (@,f + h fav) ¢ (h hs‘i)+ﬂ‘
Sk k

[G“h'(l-f) + veg] El (v i v3+1 )

Y+l ) 3
A 3+ 31 .
+ (e'v.f + v'h,'fub) b (h'k+1 - h‘k ) (21)

AR (v"*i1 - vg:]' )+ vge i o (031 ool

k+l
vhere
L

341 Az Yk " 341 A
vt e K, - ————— | 4 ¥ (¢2)
Vi v 3 (1 At } v

A £

x

3 _ :

pitla. 4z [, _ Xk % |, pi% (23)
k1" L2 a3t k

"k

T

The unindexed quantities are to be taken at tj*l, ) and
the following notations were used

Lot -6
B=Opy - o,

7% €% " Cuw
vs™ Ca%a" ~ O

1.16
0.84 0.16 ( ')

ba Ce

K, = 20,25
D1 .84

1

9..

-——tke -7 )
K 'e N Di*l (T r.) ¥
v

In the course of the computation tranascendental equations
are solved by iteration in conne#tion with the Bankoff Jones slip
correlation (for void fraction, f), the temperature inside the drop-
let, !., and the wvall temperature satisfying the Heineman correla-
tiom.

In the burnout region the droplet acceleration mechanism
virtually replaces the slip correlation used before burnout. The
vater velooity, A at the point of butnout is the initial value
for caloulation in the burnout region so to ensure continuity.

The adopied numerical scheem, hovever, seemtd to be insufficient
to cope with the eudden increase of this velocity, therefore, a
somevhat arbitrary lilituyionvhll to be used.

There is no obvious vay of deociding on the nuaber and size
of the droplets at the point of burnout. It seemed advantageous
to keep the initial droplet size arbitrarily determined as in the
originally proposed model. It should be noted, howsver, that the
relative insensitivity of the results to this initial quantity as
observed by /1, 3/ holds only to & much lesser exteat if steanm
quality ve. position downstream from burnout 158 considered.



The difference ncheem used is clearly not unconditicnally
3stable. The condition for stability appears to be in the form of
43/4t<d, where J depends elso on the actual problem considered.
Physically unrealistic oscillatory tendenciea should be regarded
as signs of instability.

4. PREPARATION OF DATA AND ISE OF THT PROGRAM.

In the present form of the program a round tube is considered
with given inside wall heat flux, but this heat flux 1a assumed
to appear immediately ms & volume heat flux in the coolant. No
pressure loss along the channel is accounted for. A case should
be characterised by the geometrical data of the tube, pressure,
inlet mass flow rate, inlet quality, as functions of time, amé
wall heat flux as a function of time .gnd position. The time function
can be given as discrete points and /or linear variation between
points. The heat flux as a function of position is ‘given by e
fourth order polynimial.

To facilitate numerical experiments and series of runs a
special routine ALTER is provided which can easily be coded to
perform alteraticns of the data if only some values are to be

changed from one case to an other, Data formats are as follow,

Card 1. Format (13A6)
TITLE (I) Pitle, (LAST in the first 4 columns
terminates the run.

Card 2, Format (Il2)
RFULL Full printout at every NFULL-th time-
step, short printout (one line) in

between.

Card 3, Format (Bl2,5, I12, 3E12.5)

ZLENG Length of channel (m),

L No. of mesh points.

DEQUIV Bquivalent diameter of chamnel (m).
AREA Cross section aree of chamnel (m®).

PSYS Pressure (¥/x®).

-9~

Gard 4,  Pormat(2E12.5)
[ Inlet mase flov rate (kg/m®sec)
b 4 Inlet quality

Card 5. Format{5812.5)

Q1 Coefficients for wall heat flux polynomial
Q2 QUE)=Q1 + Q2 2 + Q3 2® + Q4 5® + Q5 2*
Q3 (v/a%)

Q4

Q5

Card 6. Format( I12, E12,5)

NTS Ho. of time etepa. (if sero, no time dependent
oaloulation.)

DT At (sec)

Card 7.  Format(3(B12.5,216))

66(1) Inlet mase flov rate (kg/m®sec) between time
steps L6(I) and NG(I).

16(1) (If 16(I+1)=N6(I), LG(I+1) need not be punched,

NG(I) If 16(I+1) > NG(I) 1inear variation between

points NG(I) and LG(I+1) ie assumed. Maximum
number of values is 24. As many oards of type

7. as needed.)

Saxrd 8, Pormat(3(E12.5,216))
Ix(1) Inlet quality.
1X(1)
¥X(1)

(Same rules as for oard 7) e
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Card 9. Pormat(5E12.5,216)

Q1Q(1) Coafficients for wall heat flux polynomial.
Q2q(1)

QR(1)

QR(1)

Q5e(1)

1Q(1) (Same rules as for card 7.)

n(1) .}

Card 10. FPormat(3112,3B12.5)

L Standard ALTER card,
GO TO(1,2,340+0.,10),L in ALTER routine.
If 170, no alteration is performed and no

further data are needed.

K1t To be used freely in accordance witk the sub-
K2 - section of subroutine ALTER selected by L.

a1

A2

A3

initially calculated steady state. The disturdbancies in G_

-11-

5s TEST casE,

In the POSTBO report testcase there is no burnont in the

inlet

and Q are shown in Fig. 1. The resulting transient in terms of

the parameters, x, and T

vall at outlet are aleo shown in Fig. 1.

To save space, Full Printout ie at every loth time step

only.

The rumning time of this case on the BURROUGHS computer

wvas 175 sec. (processing time 119 sec.).

2

3.

4

6
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POSTO0 REPORT TESTCASE (PUNP TRIP = PONER LINEAR QECREASE) 6 PAGE

PROGRAN POSTHU

INPUT DATA

LENGTH OF CHANNEL (M) 2.0000€ 00
NOe OF NESH POINTS 4

EQULVe DIAMETER ¢M) 9.0000E=03
CRUSS SECT. AREA (M2) €4 3600E=05

PRESSURE (N/n2) 4,90%0E 06

STEADY STATE CALCULATION
INLET mASS FLOW RATE (KG/M2S) 1.5000E 03
INLET @uaLlTy 140000€=02
:ﬂEﬂ'lcl[lYl FOR HEAT FLUX POLYNONIAL
1.3000E 06
9,0000E 00

0,0000€ 00

TRANSIENT TALCULATION

W0 OF TINE STEPS ro

DELTA ¥ 5.0000E=02

INLET WASS FLLN DATA
4»50006E 03 0 5 141500E 03 0 & 9.4000£ 02 0 7
8.00D0E 02 0 & 7420006 02 0 9 6,4000E 02 0 10
5.80008 02 0 1t 5,5000€ 02 0 12 5.30006 02 0 13
5.0060E 02 0 70 .

INLET QUALITY DATA
140000602 0 70

HEAT n.ux co:rn:(:uu OATA :

14300 0000E 00 040000E 00 0+0000E 00 0+0000E 00

04+0000¢ 00

1-0000[ 05 0-0000! 00 0.0000€ 00 0.0000C 0O

Q
50

25
To



POSTEY REPORY TESTCASE

STEADY BTATE RESULTS

(PUNP TRIP = PONER L INEAR DECREASE) G

PAGE 2

PRESSURL (N/M2) 0,4905€ 07  S\TURATION TEMPERATURE (GRAQ C) 0.2627E 3
INLET CONUITIONS &= 0.15000E 04 X=  0,10000E=01
POINT ¢z HEAT FLUM QUALITY vOIb FR, V=RATER vesTEAN DRUP,DIAN, WURN T=STEAN JETTINE
s 2 1M ot e 1 EI G L,
1:000E=02 1. =01 #I81E 0 . «000§ . .
3 S:000e-02 3980607 313A9E-01  2.823¢ 00 84237¢ 00 0e000F 00 F  2.637F 02 3.753 o2
3 1,000€=01 3,7026°02  4,208g=01 1,243E 00  5,212E 00 0,0L0F 00 F  2,627E 02 2,75)E 02
& 1.500£=01 3,093£=02 4.948g°01 3,816[ 00 b.164F 00 0.000E 00 F 24+627¢ 02 24753 02
S 2.000£%01 6,403E"02 S.846FE=01 3.954g 00 7s098E 00 0e¢000C U0 F  2+827¢ 02 2,753 02
6 2.3006%01 T.T58g=02  5.839g7p! 8,268F 00  Be016E 00 00000 0O F  24627¢ 02  2.753¢ 02
T 3,000E-91 4105602 4,955€ 00 8,921€ 00 0.00DE 00 F  2.627€ 02 2,753¢ 02
8 3,300£%0) 1 4,826E 00 9,815 00 0.000f 00 F 2.627E 02 24753 02
9 4,000E701 5,082 00 1.070FE 03 04000 UV F  2e627F 02  2.753E 02
10 4.500€"01 5,325 U0 1.158F Ol 04000 00 F  24827¢ 02 2,753 Q2
11 94000£=01 1 7.080E"01  S5556F 00  1.265E 01  0,000E 00 F  2.827E 02  2,753¢ 02
12 3.500€°01 1.587E01  T.198g=01 S.777E 00  1.4331€ 0% 0.000E 00 F  2,627¢ 02 2.753€ 02
13 6.000E~ul 147236701  7,341£701  3.988E 00  1oN17E 1 0e000E 00 F  2462TE 02 2753 02
18 6,500£"01 1e8508g%01 T.869p"01  6.18% 00 1.902¢€ 01 04000E 00 F 24627 02 2753 02
15 7,000e=01 1,993E=01  7,586€=01  6,382€ 00 1,586f 01 0,0006 00 F  2,627f 02 2,753F 02
16 7.500£%01 2 14 6,568¢ 00 148706 04 040UOE 00 F 24627 02 2,753 02
17 6.T48E 00 1e753€ 01 0e000E 00 F 24627 02 2:753¢ 02
18 6,918€ 00 1,838€ 01  0,000E 00 F 2,627¢ 02 2,753E 02
19 01 0+000E 00 F 2,627¢ 02 2,753€ 02
20 01  O«OUOE 00 F  2:627¢ 02  2:753f 02
21 B.129£=01 01 0,000E 00 F 2,827 02 2,753E 02
22 2.938E701  8.200E=01 o1 0+s000E 00 F  24627€ 02 24753E (2
22 3.073e=01  8.,268g%01 01  B.000E 00 F  24627€ 02 2.753f 02
24 3.209€=01  0.332p701 01  01000E 00 F  2+627F 02  2+753€ 02
2% J.Jll['ol 8.393g°01 ']} 0s000E 00 F 24627E 02 2:733€ 02
2% 8,451E"01 o1 0e000g 00 F  24627¢ 02 24753 02
gr OTE=01 01  04000E 00 F  2+627E 02  24753E 02
28 «560E~01 01 0.000F 00 F  2+627€ 02 2,753 02
29 8.610£°01 01 0s000E 00 F  2s627¢ 02 24753¢ 02
30 B4659g~01 [13 0¢000E 00 F  2,627¢ 02 2753 02
' 8,706£~=01 o1  0,0006 00 F 2,627E 02 2,753E 02
32 8.751€%01 01  0,000E 00 F  24627E 02 2.753E 02
9 8,793¢*01 al 0¢000E OO0 F 2:627¢ 02 2.753g 02
3 8.837g%01 o1 0¢000E 00 ¥ Z262T¢ 02 2.753¢ 02
s 6,8630 08 8.878E=01 01 0,u00E 00 F 2,827 02 2,75IE 02
38 14750f 00  ¢e668f 0B 8,918g=01 01 04000 00 F 2.527: 02  2:753t 02
37 14800F 00 6.665F 08 8,956g=01 01  0.000f 00 F 24627 02 2.753¢ 02
3 1,g30€ 00 $.069€ 03 01 0,000E 00 F 2,627E 02 2,I53E 02
E) 1+900E 00  6.688¢ g8 01  0.000€ 00 F 2:627¢ 02 2.753€ 02
80  1+950E 00 6.668¢ 08  5,369F=01 9-065:-01 01  0¢000E 00 F  20627E 02 2.75S3F 02
A1 240006 U0 6.068f 08 S5.505g01 9+100€°01- 9.605E 00 34652F 01 0e000E 00 F  24627¢ 02 2.733¢ 02
POSTBU REPURT TESTCASE (PUMP TRIF = PONER LINEAR OECREASE) & PAGE 3
YINE STEP -0 TIME (SEC)  0,00000¢ 00 IMLET CONDITIONS G=  ©,15000E O Xs  0,10000£«01
POINT 3 HEAT FLUX QUALITY YOID FR, VeWATER veSTEAN nnn?.ouu. BUAN  T=STEAN TewdLL
i tasud) (H/5) =QUT (GRAD C)  (GRAD C)
1 0¢000E 00 6.662( o 1+000E"02 1.565:-01 3.237¢ oo o-oou: 00 F 2,627 02 24753 o2
2 5,000€=02 6,668C on 2,351E-02 4,237E 00 0Q,000E 00 F 2,627 02 2,753f 02
3 1000601 6.66Bf 08  3.702E=02 52126 00 0Q.0U0E O0 F 2.627E 02 2.753€ 02
& 1.500E=03  6.668F 08 64184E 00  0.000E 00 F 2.627E 02 2.753€ 02
S  2.000E™01 6.668¢ 08 T.098E 00 0.p00€ 00 F 24827¢ 02 2.753F 02
8 :2,500E=01 8,016E 00 0,000E 00 F  2,627T& 02 2,753F 02
T 3.000€°0L B4921E 00  ©,000E 00 F  24627E 02  27T93E 02
8 3.500€=01 9,815€ 00 0,000E 00 F 2+627E 02 2,753€ 02
° 00€=01 14070E 01  0+000E 00 F  24827¢ 02 2,753 02
10 +500E=01 1.316E"01 =01 1,158E 01  0.000E 06 F  2.627E 02 2.753€ 02
11 5.000£=01 1.352g=0L  7.040£%01 14245E 01 00000E 00 F  2.827F 02 24753 02
12 5430001 1.587¢%p1  7.198g~01 1.331€ 01  0.000E 00 F  2.827¢ 02 2753 02
13 6,000E=01 1,723£=01  7,341E201 1,817TE 01 0,000E 00 F 2,827E 02 2,753 02
14 6,500€01 1.858E=01  T.889E=01 14502E 01  0.0U0E 00 F
15 T.000£=01 1.993g=01  7,.386g=01 1+586E 01 0.0006 00 F
16 Tu.500€=01 2.128g"01  7.694g01 01  0.000E 00 F
17 5,000E%01 z 2263=01  ?,794E=01 01 0,000L 00 F
18 ?.888E~01 01 0. 000E 00 F
19 74972001 01  0.000E 00 F
0 B.0%3g"01 01  0e000e 00 F
21 8,129€=01 01  0,000E 00 F
22 Be200E=01 01  0.0008 00 F
23 8,268g=01 0l  0e000E 00 F
29 8,332g=01 Q1 0¢000E 00 F
s 8,393E=01 0%  0,000E 00 F
26 8,451E~01 01 Qe DUOE GO F
ar «614g=01  8,507g~01 2,565E 01 0,000 00 F
28 3.749E=01  8,560E=D) 2.644E 03  0,000E 00 F
29 3.884E=01 ' B,610£~01 2,723E 01 O0,000f 00 F
30 8,019€701  8,659E=01 2,802E 01  0,000E 00 F
31 #4154g701  8,706E701 2,680E 01  0s000E 00 F
32 l «289E%01  8,751E-01 2,959E 01  0,000E 00 F
3 8,795€=01 34037¢ 01 0,000 00 F
3 a.ur;-m J.118E 01 04000E 00 F
3 8,878g=p1 3,192 01  0+1000E 00 F
38 18€=01 3,269E 61 O,000E 00 F
a7 . of 819386701 3.346E 01  0,000€ 00 F
38 S:099E701  8,993g=01 3,823 01 0,000E 00 F
39 3¢23%e"01  94030g"01 3500 01 00000E 0¢ F
. 14930€ U0 50369E=01  9,005Ee01  9.529F 00 Jo57OF Ol  0,000€ 00 F  2.627¢ 02 24753C 02
a1 24000E VO S5+505¢"01 %«100£"01 9460%E 00 34692€ 01 04000E 00 ¢ 20627 02 2,753 o2
ToSTEP TINE INLET & INLET x . ABOVE BO  MAX X (PRINT,X)  MAX TSTEAM (P,T5) MAX TrALL (PeTwW)
1 S.000£=02  $+500€ 03  1.000E~02 0 41 3.50%e%01 41 24627¢ 02 41 24753g 02
2 1,000E=01 31,5006 03  1,000E=02 ° a1l 3,306E=01 4l 2,627E 02 81 2,793C 02
3 1+300E=01  1+500E 03  1.000§~"2 0 5.506£=01 41 2.62TE 02 41 2.753f 02
[ 2,000E=01  1.500F 03  1+000E=02 [ 41 2,627€ 02 41 24753 02
3 2,5006%01  1.300E 03  1.000E~02 [ 41 2,627€ 02 41 2,783 02
6 3.000E=01 x. 14000E~02 [ a1 2.627€ 02 41 24733C 02
r 3.300€%01 1,000£=02 0 ay  z.627C 02 81 2.753€ 02
L3 %.000E~01 I.ono: 02  1.000E=02 o . A1 2.627E 02 41 24733 02
9 4.300E%01  TJ200E 02  1.000E™02 0 L1 a1 2.780f 02 a1 6,928¢ 02




POSTBU REFURT TESTCASE (PUNP TRIP = POWER LINEAR DECREASE) &
YIME STEF 10 TIME (SEC)  0,30000¢ 00 INLET CONDITI
POINY 1 HEAT FLUX QuALITY voID FR,. VeWATER VRSTEAN
(M) (W/n3) {M/8) (W/S)
1 n.onot vo 6,068F 08 1,0D00E™D2 %,989E901 1.3BIE D
2 000E~U2 beb68E 08 N QBBE= 2 12846E VO 2.385€ 0
3 00L*0L Gr068¢ o8 6,989g=02 3.205¢ 0
. 00E=G1  6,8688 08 9 754Eey2 «,Z1TE 0
3 QUE=U1  64668E 08  1,280£°01 S, 110E 0
[ 00E~UL 64858 08 1. 498E"QL 3,988 0
4 2»000E~0L  6+648§ g8 1:780£%01 6,855¢ 0
8 1,9750=01  7,571E=01 T,710E 0
9 2¢202E01  7,T49E=01 8,583¢ 0
10 2:021E%01  7.901£701 9.807C O
11 2¢833g"04 G-nJJ:‘nl 1+9025F 0
12 2,839E=01 1,108F ©
13 é4,000E~01 3.038g=01 1.191E 0
18 6,500g"u1 3231701 1.273¢ 0
13 7,000t=01 3.016€=08 1,355€ 0
18 «300£=01 3.601E"01 a.sul:-ol 14437TE 0
17 8.,000€°01 3.779g=01  8,571g=01 12519€ 0
18 4.500e%01 8.628¢*y1 10690F 0
19 9.000£=01 8,6%5£701 1e681E 0
20 9,500¢~¢1 ) 1,761 0
21 1.000F 00 4a848E=01 1,882 0
22 14080E 00 4,6U6E=0y 1e922L 0
23 1.100¢ 00 4, 761E=y1 2,002E 0
28 1.150L 00 4,913E=01 2.084€ ¢
25 12008 0O Se082£°¢1 20101E 0
28 1.2%0€ w0 S.2u%9"01 20200t 0
27 1.8300€ 00 3,353g%01 2,319 0
28 1s35¢€ 0O Se498f"g1 2,398F ¢
29  l.a00E VO Seedal=uy 2,a76E O
0 1.430C 00 S.772E*u1 245%%€ 0
31 1.300€ w0 $.907g"01 20633F o
32 1,380f 00 a.oll(-ot 2,711E 0
33 14600 00 24789 o
M 1.650E 0O 2,0665 ¢
33 1,700 00 24984 0
36 14730 00 3,021F ©
k14 1:800€ 00 3.098£ ©
38 1,850F VO 3,173€ 0
3 14900 00 6.936[%01 3.2%1E 0
40 1.930E 00 7.038[%01 3,324 0
41 2.000E U0 T.22{g%01 7,609 00 3.402E 0
ToSTEP 13113 INET 6 INLEY X ABOVE B0 WAX X (PDINT.X)
11 34300601  3.800€ 02 1.,000L*02 0 81 7,B30E"01
12 64000601  3+500E 02  1:000£°02 9 a1 l.ssot'ol
13 64300L"01 %4300 02 10000€£%02 ] ay 9.
I 7,000L=01  3,R00L 02  1,000[~02 ¢ ai
15 7+800£"01 S¢400E 02 1.000€=02 [ 6
16 8.000£=08 3.000€ 02 1.,000E%02 ° 2
17 B,300E~01  3.0D00C 02  1.000£=02 0 0
18 P.000E=01  3.000L 02  1.000£=0R ] a
19 9+300€~01 S¢000C 02 1,000L=02 [ 41
POSTO0 REPORT TESTCASE (PUNP TRIP = POXTR LINCAR OLCREASE) O
TINE aTEP 20 TInC (SLC) 0.10000C 01 ENLET CONDITIONS
POINT & WEAT FLUL ALty vOIb F&, vewaATLR VeSTEAM
L) (l‘l)) (n/8) (n/8)
1 04000C 60 68¢ o8  1.0008"02 1.07%¢ 00
2 00E=0F 0038502 2.0%5%¢ 0O
3 200601 2,103¢%02 2.,978¢ 00
[] 00
3 00
L] vo
’ 00
] 0 20
[ 0] 0:
10 0. [
1 0. 90
1 =0 (1)
[] o1
LD} (1%
-0 -1}
9, 0:
[
0!
0
.
5 o 0
0 [ 0
['] 0 ]
00 [ [}
9w o 0
00 0 [
[ 0 0‘
00 00 0
%0 01 01
00 [ (3]
00 ol [T
(13 o [
C 00 [0 [}
[ 00 [] [}
K 00 L] [}
. 00 [} ]
°° Bof e
o0
00 Q . 01
00 3 [
00 [} ’!l g:
& 1 0L 00 01 €
lg 2+000C 00 ['1} 3.345¢ 01
Te07CP Ting LY 6 INGEY X AGOYE 80  MaX X (PgINTsX) mAx
an 10500 00 340000 02  1.0000%02 0 [}
22 10100f 00 3.000C 02  1.000002 0 o
EY) $,000C 0%  1,0000=¢2 2 4
an $4000¢ OB 1+0000%02 L] [3]
n $0000€ 02  1400VC~02 (] (1}
W $+000C 02 1.000£°02 4 .l
14 $.000¢ 0! 14000802 14 [}
28 85,0008 O 1+000L~02 r 4
2 34000L 0' 1:000L°02 L] LH L}

(LTI L]

BRUP.D!ANc
")

D-DUOE s
0+000€

1 lI.DI)Df.
) 0.000¢
1 0,000E

1 0e0OOE

AKX TSTEAM (#,T

2.827¢
2.027¢
Red2TE
2,6237€
3.028c
a7
.s-u:

L13

A.! 114

nloF.hlAn. WURkN
o.ono: 00

[4
F
r
14
f
14
F
r
4
[
12
r
r
F
F
r
r
L3
r
r
4
¥
r
r
4
r
r
4
F
r
F
;
r
r
F

01
od
02
T8¢ 02
£ 02
[}
[
o2
02

3.802¢€
LTS

',0' 2

0484C00E 03

dURN
=0uT

MAMAMA AN AN AMAMA U AAA AN MY VMMM MM MMM v W N

TeSTEAM

PAGE &

Xm 0,10000E-01

TeSTEAN

TewALt
(ekaD €)
24753
24753
2,783
2,15
2,753¢
24753
2.753¢
2,753¢
2.753¢
2753
2,753
2,753¢
2,753¢
2,753

2.753¢E

2ieare
2.627¢
' 2783

2.827C

MAK T4ALL (PyTw)

. 20530

Paut 3

Xe  0,1000vE~-01

T'IAI.I.
RAD G)
h'!l!

02

-
000000000000 C09S00CB000000CO

11038

THALL (PeTm)

o3
03
[1]
[

30072
14090F
1,107€
10410E
1e127¢ 03
1127 0
te126E 03
tel23€ 3
Li?E 03



POSTEC REPORT TESTCASE

TINE STEP 30

POINT 3
[

1 0.000E 00

2 5,0006"0Z

3 1,000E=03

& 1,5006=01

3

®

r

4 .sou-ot

9 4,000E=01

1

11

12

13

14

15

16

17

18 B.!DOE'OI
19 9000E=01
20 "QBOE‘O‘I'

40  [+950E 00
. 41 2,000 00

TeSTEP TN

TINE ¢8EC) 0.15000¢ 01

FEAT FLUX QUALITY vO1a FR.

02E 0
S.602E 08

I-ODOE'DZ l,’;!('“l

39g=02 3geol
65£=02 9aE=01
S6£=01 22e=01
22E°01 2&g~01
489301 «S01g~01

z +2T0E=01 T,798(=01
22852g%01  87043F=01
3.038=01 8,251g°01
3,42BE=01  B.430E=D}
3,823g=01  8,588g-0}
4,221E%01 8,729€=01
4.623g=01  8,857E~01
5.028£701 TAE=0)
Asg=ot +082€=01
«B88E*p1  %,)B3g=p)
6.259E"01 9,278E=01
S.674E=01 9.368E=01
T.091E=01  9,454g=01
T4S09€=01 9.537€=01
74929E=01  §,617E=01
8¢354g~0t  9.8%6g=01
8,780E~01 ?,77S5E-01

9,655¢=01

9198901
9:990¢=01

o
F.728E=01  9.993E=01
9.7a5¢=gt 9.994€=01
F.T08g" 01  P.995g=01
9.792g%01 9.998€=01
9+816€%01

9.99!;-01
Své02e 08 9. #99g=01
8,602€ 08 9,999E=01

13 INLET G INLET X ABOVE BO

9.000C 02 1.000
3.000E 02 1,000
$+000€ 02 1-0001'02
Se000r 12 1+000E=02
5,000t L2 1.000E=02
5s000E 02 15000E=02
5:000E 02 1:000€=02
5¢000€ 02  1,000E=02
S+000E 02 15 0U0E=02

RN WE NN

(P:MP TRIP ™ PONER LINEAR DECREASE) &

PAGE

INLET CONDITIONS 6= 043000cE 03 e 0.10000E=01

YUMATER V=STEAM

{445)
LI LTI
A5

i
2,183E€ 00

2+984¢ 01 3e2Q2
3,088E 01  3,169E

MAX X (PQINT»X)

41 9.910E~08

L} V.F!li'ol
ay 9,930E-04
L1} 9.938E=01
L33 991 7E"01
a1 9, 917¢%01
a1 9493267018

POSTBO REPORT YESTCASE (PuMP TRI® = POWER LINEAR OECREASE} 6

TINE STEP &0  TVIME (SEC}

POINY z HEAT FLux

0,20000E 01

INLEY CONDITIONS

QuALITY YoI0 FRe VewATER V=STEAN
(L [$74.:73

1 0,000 00  3.A68E 08  1,000E"02  1.863(*01 00
2 3 9NTE=OL 00
k] S.085g%01 00
. T 708E=02  5,827E-0) 00
5 1,009€°01 6,362E=01 00
3 +50 1 1,294E=01  8,774E=01 00
7 3,070E~01 1.506g~01 Te105€~01 00
a 3500701 1e?63E=03 Te380E=01 o0
9 4.000g%01 2402701 7.614g%01 00
10 8,500£=01 2,296£=01  7,817E~01 00
11 S.000€~01 To998E°01 00
12 3 8.156E=01 00
12 8+300¢"01 00
it 00
13 00
16 8,665¢=01 00
17 BeT69E~01 00
13 8,868E~01 00
19 8,961E~01 00
20 9+050£°01 90
21 9,136€~01 a0
22 9,218E=01 (1}
23 1}
24 a1
23 (1)
:; 01
o1
28 [1}
Fad B8.665E~01 9.738£201 o1
kT '-o":'ol 983201 o1
k) 9 (3]
32 24
n 01
EL) o
.;: 01
3 B
38 o
39 Kl 01
40 3.460¢ o '.wrc'al o1
41 2000 00 3.48BF b  9.892g"01  9,998g-01 24118¢ 01

T.STEP Tink INLET ¢ INLEY x ABOVE 80 WAX X (POENToX) nax

A 240506 00  3+000E 0Z  1:1000E=02 0 o 9,835¢701 43

a2 5.000E 02 1.000€=02 [ a1 810004 a1

a3 S:000f o2 1+000€~02 1] a1 9:808E~04 a1

" S4400C 02  14000E=02 [ 41 9.8¢3c"ai ay

3 S:000L 02  1:000E°02 o 41 9,824g701 .

s S:000E 02  1.000E=02 0 a1 9,836g~01 A

ar 5,000C 02  1.000E~02 0 a1 a

a8 2,4008 S.Q00E 02  1.000€=02 [ 9 a1

a9 2.430C 00 3.000C 02  1.000E%02 [ 40 L3

9475405
9 665['05

v.a:u;-os
94018E=05
B,758L=05
8,491g°05
84187E"05
7,8%6E705
T.439g~08

TeileEnos
6,705
64267
a1 5¢798g705
81 5,296E05

MAR TSTEAM (PeTS)

41 SeTI9€E

1 S.310E
ay 5:453€
41 S.000C

DROP,O1AM, BURN -STEIN
-Qut

(GRAD C
25627E 05
2.627¢ 02
2,627¢ 02
2,627E 02
2.627¢ 02
24627E 02
2,627E 02
2.627C 02
24627E 02

NS MMM M MR MMM AN AN AT AN NN AN MM AW N W=

At 1,106F
L3 10089E
L3} 1,001
aq 19086
ay 1,037E
4y 14029€
L33 14008F
an 9.733¢
ag PedgoE
PAGE

T=WALL

1,096F 03
1,112€ 03

3]
03
03
03
03
03
03
02
02

MAX TWALL (PoTW)

(1] 050G00¢ 03 Xs 0,30000E+01

BRDP-DIAN- Bnﬁn T=STEAN

gy

8.639g=0%
8, !20!'05
8,308g~03

Ve132(%05
14 5

6,7770=0
40 IVFE=0T
SeS04g~0%

TMAAMNAVAARANAN AN AAN AA M A AR AR YA MMM AA MM R AN g

TSTEAR (P,TS)

10€ O
3.900F 02

20627E 02
2.827¢ 02
2,627€ 02
2,627E 02
2,827€ 02
2.627€ 02
20627E 02
2.827E 02
2,627E 02
20627E 02
2.627€ 02
20027 02
2.627E 02
2.627¢ 02

MA,

TeWALL

{GRAD C)  (GRAD €)
2-62’[ 02 2.734g 02
02

8e876F O
BeBAIE

9,000€
9: 154

«898¢ 02  9+305¢

¥ TWALL (PuTH)

9.128€ 02
8,7¢9E 02




POSTHU REPORT TESTCASE

TINE STEP S0

POINT 3
[TH
1 0.000F 00
2 %.000E-U2
3 1,000€<01
& 1.500€=01
5 2.000£°01
b 2.500£"01
T 3s0008"01
8 3,500Ev01
° 00E=ul
10 00£ =01
11 5.000£%01
12 00£=01
13 00£*01
11 00£=01
15 00L=01
18 00£=01
17 000£~01
18 300C=01
19 000K=u}

L1Y 24000E 40

ToSTEP TinE

31 2-5501
600

59 2.950€

TIME (SECY

HEAT FLUX
{w/nd)

1,338
1.3340¢C
1,3388

08
08
08
08
o8
08
b
[3]

IMLET

00 5.000€

»000E
5+000€

o0 00C
o0 S5+000E

0,25000F 01
QUALITY voIv FR.
1,000E702  1,AA5E~01
1.860E"02  2,296[=0)
2,821E=02  3,739E~01
3.971e=02
5,0086=02
6.215¢=02 3BAg=q}
T.50pE"02  5.7P2¢=0}
6,803E202  6,108E=01
14030£~01 01E~0Y
!.:0::'01 62E=01
1,339€=01 94g=01
1.504E=01 03E=01
1e677g701 P4E=01
1-057('01
z.usu;-ol
3.0%2e01
] 2323E=0¢
4,8780=0}
!-161[‘01
E*01
9 9.943g=01
94908E=01 9,997¢~01
6 INGET x ABQVE
02 1.0U0§%02 [
1+000E~02 [
1. 0001-02 0
1,000 )
14000 0
0z 14000 o
°
°
L

02 14000E=02

(PUNP TRIP = PONER LINEAR DECREASE)

INGET CONDLTIONS o

VERATER
(L4
7+808F=y
Q. T75E"0
94597E=0

BD RAX X

y=3T

(21]

(782
1 14079
: 14280

Tel25

(POINT»X)

94768¢~01
9, I8TE~UL
8,919E~01
8439901

E
€ 00
00
o
00
00
00
00

o0
00
0o
0
ap
00
av
00

£ 00

0,50000E 03 LL

OROP,D1AM,
(L1

04000E
04000F

00
Qo0

0,0U0F 00
00
00
op

0. 000€
0.000C
Qe 000F
00 0VOE
0,000¢
04000E

Uy 714E=05

-ov

| MM MM AN MMM AM M MM MW N MMN W MmN MMy m

AX TSTEAM (PaTS)

s 2.627€
.1 2.6a%¢

(73

1

24725¢€

PagE &

BURN  TeSTEAM
¥

0,10000E=U1

TomALL

S+906f 02

MAK THWALL (#sTW)

2.712€

4l
L} 2eT12¢
41

2,712¢

4L 27120
41 2.712¢

a1 20742E

Al 2.712¢

L3 2.7
4L 2.7

12E
12¢

POSTHO REPORT TESTCASE

TINE STEP 60 TIME (3EC)

.
4,300401
7.c00e=0l
7.300£°01

HEAT FLUX
tu/n3)
334g 08

3,000€

5.000L 02
3.000C 02

5.000€ 02
L] o

QUALLTY

EWLET X

1,000E-02
12000E~02
1:000E~02
1.000E=02
1,000£-02
1.000E°02
1s000£702
$+000E=92
100002

YOl FRe

ABOYVE 80

CPUNP TRIP = PONER LINEAR DECREASE) 4

INLET CONDIYIONS

VYWATER
(n/8

8,802E=01
9,709€-01
1,0352 00
1,132€ 00
1.209¢ 00
1.274E 00

o0

24150 00

WAX X (PO

vesYEaN

7460
T.739¢ 0

INT>X)

Al . 4,498E~01

i 4
a1 3,9
a7
R
at 3.5

a1 !.n
a1 2,0
a3

S58g=01
03E~01

llt'ol
05E~01
1E™01

PAGE 9

e»  0,50000( 03 =

DADP.DIAN. BURN
(M} =0ut

00
L
o0
00
00
00
00
00
o0
o0
00
a0
00
[T}
a0
00
00
00

ATMA ANV ARAAAND AARANAN AN NN ANMAM N AN AR AN Ay A ® N

TSTEAR (PLTS)

2.827F
2.827F
20827

02
02
0z

24827 02

2.627¢

2.627¢ 0
2,027

02
02
0!

T=STEAM
RAD €)

+827€ 02
527 02

0410000E~0}

T=wALL

(i AD €)
2

S5
-

n
-
e

!.Illt 02
2,712€ 02
2,712 02
2,712E 02
2.712¢ 02
2,712¢ 02
2,732F o;

T32€ 02
2,712¢ 02

AR TWALL (PrTw}

2,712

2.782€

02
02
(13
02
02
02
(33
02
[



POSTBO REPORT TESTCASE

TIME STEP

POINT Z

14"}

(M)

OC®NOVEWNm

0.000€ VO
9.000£"02
1.000e~01
1.500e=01
2.000E£™01
2,500E=01
3,000E=0i
3,500£=01
4,000L=01

10 8,500E"01
11 5.000£~01
12 5,500€=01
13 6,000e~01
14 6,500€=01
15  7,000E=01
16  7.,500E-01
17 8,000E=V1
18 8,500£=01}
19 9.,000E-01
20 9.500E=01}

21 1.000E
22 1.050€
23 1.100E
24 1+.1S0€
25 1+ 200€
26 1+250E
27 1,300€
28 14350
29 1,800
30 1850
3 1+500E
32 1550
33 1.600€
34 1,650¢€
3s 1.700¢
36 1.750£
37 1.800¢
38 1,.850¢€
39 1,900%
ap 1.950¢€
a1 2¢000€
T«STEP

00
00
00
00
0o
0o
00
00
00
00
00
00
0o
00
00
00
00
[}
00
Q0
00

TIME

VOIL FR.

l-BbS('Ol
2,846F"01
3.5665-01
4,128E-01
4,57TTg=01
4,948E=01
5,262£~01
5,532€~01
S,767¢=01
5,975¢=01
6,160e"01
6,327g=01
6,879g=01
6,617g=01
6,784E=01
6,862g=01
6.,970E=01
T.072E=01
7+166E=01
7+255g=01
7.339€~01
7T.817g~01
T.493g=~01
Te563g=01
Te631E=01
769501
707565'01
7.814E=0}
7.870£=01
7.923g=01
T.974g=01
8,024E"01
8,071e"01
8,117g=01
8,162g~01
B.205g"01
3-2‘7[-01
8,237E=01
8.327€°01

- B+365g=01
8.,403z~01

TIME (SEC) 0,35000€ 01
HEAT FLUX QUALITY
(W/M3)
1.334¢ 06 1.000E=02
1334 o8 1.810g~.2
1334 o3 2.621g"02
14338 08 3.432¢=02
1.334¢ 08 d,242¢=902
1,334 08 5,0%3€=02
10334 (8 5.863¢=¢2
14334E 08 6,673E~Q2
1334 08 7.482E=02
1.338¢ 08 8,292g=02
1324 08 9.102g=02
1,334¢ 08 9,912€=-02
1¢334¢ 08 1.072€~01
14334 08 1.153g~01
1,334 08 1,234g-01
14334 08 1.315€=01
1,334 08 1,396E=01
14334 08 1.877€~01
1.334E p8 1.958E=901
14338 08 1:680£=01
1+334E 08 1,721E=01
1.334¢ 08 1.802g=01
1334 o8 1.884p=91)
1:334 0B 1.963E=01
143348 08 2+.088g=01
1334 (8 2+129¢~01
1,338g 08 2,210€=01
1.334E 00 2.293€E-01
1.334¢ o8 2,374g=01
14338 o8  2.455g=p1
14334 08 24537€=01
14334 (8 2.618(=01
1334 08  2.700g"01
1,334 08 2,782g=01
13348 08 2.868g=01
1334 o8 2.987E=01
10338 08  3,030£"0)
1,334 08 3,113e=01
1+334¢ 08 3.197E"01
1334 o8 3,281¢=01
1334 8 3,366g=p1
INLET 6 INLET X

ABOVE B0

V=WATE
(Ms8)
T«BOSE"~
8,802¢"
9.710€"
1+055E
1132
1,205E
1.274¢
1+339¢€
1,802¢
1.461F
1.518¢
1,573
11626[
l-b??g
1,727¢
1775
1,821E
1.867¢
1.910FE
1.953¢
1.995¢
2.035€
2.074¢
2.113¢
2+150E
2¢187¢
2,223€
2e257E
2¢292E
24325¢
20358
24390E
20822¢
2,4852¢
2,482
2.511¢€
2¢580¢
«SO6TE
2¢594E
24621
2.646F

INLET CONDITIONS

R

01
(1}
01
00
00
00
00
14
0o
Q0
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
oo
00
00
0o
00
00
00
00
00
00
00
00
Q0
09

(PUMP TRIP = POWER LINEAR DECREASE) G

V=STEAM
(M/8)
1,079¢
1280
1.878¢
1.673E
14865
2,055¢
24+282¢
2.827¢
2,611E
2,793¢
2.974¢
3,153
3,331¢
3,507¢
3,683
3,858¢
4,032
4,205¢
@377
4,588¢
4,718
4,888¢
5.057¢
5,226E
5,393¢
5,561¢
s, 72Tk
5,893
6,059¢
6,224¢
6,389¢
6,553¢
6,716¢
6,879¢
7.042E
T.204¢
7.366[
7,527¢
T,687E
7.848¢
8,007

WAX X (POINT»X)

M
(M)
00 0.000E
00 0+000L
00 Ue 000E
00 0.000E
00 (XY 111413
00 0,000¢
00 0.000E
1] J+0Q0€
00 0,000E
00 0.000E
00 0+ 000F
00 0,000E
00 0.000L
00 0+000L
00 0,000E
00 0+0V0E
00 0,000E
00 0+000E
00 0+000E
00 0.000F
00 04000¢,
00 0+000E
00 0« Q00
00 0.000E
00 0,000
00 0+ 000K
00 0,0Q0E
a0 0+000E
00 0.000¢C
00 0+000E
00 0. 000E
00 0+000€
00 0+000E
00 0,000&
00 0.000E
00 04000€
00 0+ 000E
00 0,000E
00 0+000F
00 Ue 000K
00 0¢000¢.
MAX TSTEAM

Gs

0.%0000¢

DROP.DIAMs BURN

=0uT
Q0
Qo
Q0
Q0
[V ])]
({[Y
00
oo
00
00
00
00
00
00
00
00
0o
00
0o
00
Qa0
00
o0
0o
00
00
00
00
00
00
Q0
00
Q0
a0
00
00
Q0
00
00
Q0
00

MV MM AN MMM MM MM M M AN MM UMMM NN AN MM mm T

(PeT5S)

03 Xs

T=STEAM

(GRAD
2.627E
2.627E
2.627¢
2.627E
2-627£
2.627¢
2.627¢
2.627E
2,627E
2.627E
2+627¢
2,62TE
2.627E
2.827¢
2.627¢
24627C
2,627€
2.627¢
2.627L
2.627€
2.627¢
20627L
2.627¢
2.627E
2.627¢
2+627¢
2,627E
2.627€
24627E
2:627¢
2:627¢
2¢627¢
2.62TE
2,627E
2.627¢
2.627E
2.627¢
2,627TE
2,627E
2+627E
2.627¢

c)
02
02
o2
02
02
02
[F]
a2
o2
02
02
02
o2
02
02
o2
02
02
02
02
2
e
02
Q2
Q2
02
02
02
g2
02
02
02
02
02
02
02
02
02
02
02
02
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TowALL

({GRAD C)

2,712¢
24712¢
2¢712¢
24712¢
2.7‘2[
2,712¢
2.712¢
2.712¢€
24.7T12E
2,712¢€
24712
2,712
2,7T12¢
2:712¢
2,712¢
2.712¢€
2,7T12¢
2,712¢
2,712¢
2:712€
2.712¢
2.712¢
2.712¢
2:712€
2,712¢
2¢712¢
2,712¢
2.712¢€
2.712E
2.'12(
2:712¢€
2.712¢
2.712¢
2,712€
2.712€
2.712[
2712
2.,T12E
2.712E
2,7T12¢
2'712[

MAX TWALL (PsTH)

02
Q2
02
02
02
02
02
¢e
02
Q2
02
Q2
02
02
02
Q2
02
02
02
02
02
02
02
02
02
02
02
Q2
02
Q2
02
02
02
02
02
02
02
02
02
02
02



