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ANALYSIS OF DISCHARGE DESIGNS AND REQUIRED DISTANCE FROM OUTFALL

TO INTAKE FOR THE IGUAPE NUCLEAR POWER STATION, UNITS 1 AND 2

1. DISCHARGE DESIGNS

Three basic designs were considered: (A) an offshore
single-port discharge through a surface canal; (B) an offshore
single-port discharge through a submerged conduit; and (C) an
offshore multiple-port discharge through one or more submerged
conduits. These are illustrated in Fig. 1.

For each design it is assumed that:

a) Total discharge flow:

One unit operating (1U): Q = 80 m*/s;
Two units operating (2U0): Q_ = 160 m?/s.

b) Discharge temperature rise above ambiente:

ATO = 8.5°C; or
o
ATO 9.0°C.

which accounts for the condenser temperature rise of
either 7.5°C or 8.0°¢ plus 1°C recirculation.

Operation with only one unit could occur in the interim
before the second unit has been completed or du:ing outage of one
of the two units. If the discharge flow is regulated so that the
exit velocity is constant and independent of variations in the
flow rate (e.g., by a system of gates), mixing with one unit will
be somewhat better than with two units making the latter the
more conservative conditon. If an appropriate control structure
is not contemplated and the discharge velocity is not mantained
constant, the comparison above may not be valid and an a thorough
analysis with one unit should be performed in the future.
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1.1 Design A

Considered as a base-line because construction is
easiest. However the small bottom slope, coupled with blockage
of ambient currents by the jetties, will significantly reduce
dilution in comparison with remaining designs. Another

disadvantage concers possible bathymetric changes created by
sediment erosion and deposition.

1.2 Design B

This concept is similar to (A) except for the
conveyance structure; the submerged conduit will allow both
ambient current and sediment to pass over it thus minimizing
local plume re-eintrainment and sediment disruption. A
submerged structure is expected to be more expensive than a
surface canal. However, the better mixing should allow shorter
separation lengths L (to achieve the same intake temperature)
thus saving some costs and reducing potential impact on the
Rio Verde region to the south. An additional advantage of a
submerged conduit is the increased siting flexibility if a
3rd and a 4th unit are ever built.

1.3 Design C

This is a multi-port diffuser. In one option a submerge
pipe, similar to design (B) would be used; however, by dischargin
flow through a number of ports or risers distributed over the
offshore section of length dz, better dilution can be obtained.

A design with 60 = 90° and with nozzles pointing offshore has
be shown to provide better dilution than other diffuser
configurations under conditions of strong bi-directional currents

For the present calculations the distance from the
shoreline to the first nozzle d1, has been get at 400 m to

/(’W’) |



transport the flow outside the surf zone. The number of
nozzles, and their exact elevation and angle relative to

the diffuser axis and to the sea bottom, are variables wich
have a minor effect on the dilution and can be determined at a

later date based on cost, desire to minimize scour, and other
design objectives.

Primary varjables and the range of variation which
are considered are shown in Table 1.

Table 1 - Discharge variables

Vvariable Design (A) Design (B) Design (C)
Discharge-intake

3ist w 0-4000m 0-2000m 0-2000m
'g;lﬂ‘“:gm 400, 600, 800m 400, 600, 800m 600, 800, 1000m
Diffuser section

Discharge angle 60° # 90° 90°

(qo)

m@}" 1, 2, 3, /s 1, 2, 3, 4m/s 1, 2, 3, 4n/s

* _ Jetties inclined toward Jureia mountains.

One disadvantage of either design (B) or (C) is the
large cross-sectional area required of the conduit, on account
of the large flow rates and limited velocities. An alternative
for design (C) would be to use a number of smaller pipes
terminating at different distances ranging from 4, to d= d.| + d2
from the shore. The ends of the pipes could be outfitted with
nozzles to accelerate and direct the flow at small angles from
the ground or from the diffuser line.



2. AMBIENT CONDITIONS

Conditions most likely to lead to intake recirculation
during summer are considered.

2.1 Ambient Current

Steady, uniform currents, paralell to the shoreline
and directed from Juréia to Grajauna, are considered.
Simulations have shown that high speed currents can be more
critical vhen designs (A) and (B) are considered, whereas
the best performance of staged diffusers (design C) is obtained
with strong currents. Thus, the following ambient current
speeds have been considered:

Design (A) and (B): u, = 0.2 and 0.6 m/s;
Design (C): v, = 0.1, 0.2 and 0.6 m/s.

It has been assumed that the 0.2 - 0.6 m/s range
covers both the realistic and conservative values for designs
(A) and (C) and B, = 0.1 m/s8 accounts for a conservative
condition in case of design (C). These speeds are representative
of measurements wnich have been taken offshore from the site
and are conservative in the sense that prevziling currents in
the summer are to the south. Futhermore, data collected so far
indicate that highest ambient water temperatures, when intake
recirculation could be most critical, are correlated with
southerly currents. Such correlations will continue to be
explored as future data are collected. It can be noted that by
considering only steady currents, periods of calms and current
reversals have not been accounted for. Time series analysis will
be performed on past and future current measurements to see how
frequently, and with what persistance, these conditions occur.
If necessary, a transient analysis will be performed based on
mesasurement records.



2.2 Ambient Water Temperature

The analysis solves for plume excess temverature
(temperature rise above ambient) assuming that ambient
temperature is spatially uniform. The analysis does not depend
on the specific ambient temperature (except through the
dependence of density on temperature), but an ambient
temperature of ca 20° is implied. With n allowance for
1°C due to recirculation, the intake te sperature would become
30%C.

2.3 Surface Heat Exchange

A surface heat exchange coefficient of K = 1000 kcal/
m?-%¢ - day was computed based on summertime meteorological data.
The corresponding kinematic coefficient, k = K/pc, is 1.2x107°
m/s where p = density and c¢ = epecific reat of water. This is
the same value that has been used in previous analyses by CDTN
(1, 2, 3) and it should be noted that surface heat exchange
plays a relative minor role in reducing intake temperature.

2.4 Ambient Dispersion

Lateral diffusion (normal to the shoreline) is assumed
to obey a "4/3" law of the form:

D=A 04/3 (1)
where ¢ = the standard deviation of the 1lateral plume
concentration distribution and D = a lateral diffusion
coefficient. The coefficient A was set to 3 x 10'3 m’/’/s,
which is typical of a wide range of reported dispersion

experiments (4), and is consistent with values found by CDTN (5)
in field experiments near the Bay of Santos. Since most

sy



7.

experiments reported in the literature were performed farther
offshore and this may have an influence on the exponent of the
above equation, field measurements will be made at the sice,
close to the expected plume location to see if the
relationship is appropriate.

2.5 Tide

In analysing intake performance, low tide is considered
because the lower water level would provide less cold water (a
conservative condition). In analysing discharge mixing, high
water level is considered because at this stage the discharge
velocity attains its lowest value for design (A) and has not
an influence of the same magnitude on designs (B) and (C).



3. MATHEMATICAL ANALYSIS

3.1 Near Field Analysis

A N.F. analysis was used to provide the following
boundary conditions for the far field:

- distance from shoreline, Y.:
- uniform plume depth, h,;
- standard deviation of the lateral temperature

distribution, L (a Gaussian distribution was
assumed) .

Different analysis were used for designs (A), (B)
and (C).

3.1.1 Design (A)

Conditions were analysed using the MIT surface Jet
Model, also used in the previous computations (1, 2, 3). Jet-
bottom interaction and plume attachment effects have been
accounted for. The bottom impact, which reduces the free-jet
dilution capacity, has been estimated in the same way as in
the previous computations (1, 2, 3). In addition to this
effect, sone lateral recirculation in the lee of the jet is
expected to occur because the discharge jetties will obstruct
the ambient current. In a strong cross~flow it is estimated
that about 2/3 of the entrainment occurs on the outside (or
windward) side and 1/3 occurs on the inside (or leeward) side.
In the present calculations, it is assumed that the inside
portion is completely re-entrained due to the plume attachment.

)



3.1.2  Design (B)

The NF performance of design (B) is expected to be
similar to that of design (A) except that with (B), no lateral
re-entrainment should occur, thus, the correction for
re-entrainment was deleted in the computations for this design.

3.1.3 Design (C)

The NF dilution achieved by the staged diffuser is
evaluated using the model of Almgquist and Stolzenbach (6),
with the inclusion of the effect of ambient currents following
Brocard (7, 8). Staged diffusers are strongly dependent on
ambient current (much more than would be expected for designs
(A) or (B)). Besides, current action favours dilution in
staged diffusers (as opposite to the other designs coi.sidered).

3.2 Far Field Analysis

The FF is considered to be that region over which
ambient processes-rather than discharge momentum and buoyancy-
are responsible for plume transport and mixing. A simple
steady~-state model is assumed:

ax " mT TR, (2)

where AT = temperature rise above ambient, By = ambient current
velocity (assumed parallel to shore), D = lateral dispersion
coefficient, k = kinematic surface heat exchange coefficient
and x = longitudinal (alongshore) coordinate. The source
condition at x = O is a Gaussian plume with thickness hL'
lateral standard deviation o_. and distance from shore Yp' whose

o
values are obtained by the NF analysis.

L)
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To provide a condition of plume reflection (no-flux)
at the shoreline, the method of images is used. The lateral
dispersion coefficient D is assumed to vary with distance X,
since it is controlled by the variation of the standard
deviation of the lateral plume concentration distribution
oix).

Inasmuch as the FF model is steady state is does not
account for periods of calm and reversing currents. If an
analysis of current meter data suggests that these conditions
are important, a transient model will be applied to the time
series of current speeds.

3.3 Intake Analysis

The intake is located at a distance x = Le downstream
from the discharge (the distance Lf is a design variable to
be determined). The depth of the ocean at the intake location
(NUCON, drawing UE27491XU, Preliminary Cooling Water Lay-out -
Part 1) is estimated to be h, = 5.5 m. Since the plume depths
h; predicted by the NF model are usually smaller than 5.5 m, the
intake water temperature is expected to reflect a weighted
average of warm water drawn over the upper depth hL and ambient
water drawn over the lower depth (hi - hL). To consider worst
case conditions where the current is oriented directly toward
the intake, the maximum surface temperature obtained by the
golution of Equation (2) is considered. Thus a conservative
estimate for intake temperatiure ATi is:

hy . max [AT(Lg,Y)]

(3)
i
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3.4 Decision Variables

Once the temperature distribution in the FF and the
location of the intake are known, the intake water temperature
can be estimated. Since the intake pousition is fixed, the
separation between discharge and intake positions (Lg) can be
established by moving the outfall to a distance such that the
resulting FF temperature inerement at the intake would be
AT, (Lg) s 1°%.

Nevertheless, considering that:

a) The flow field in the vicinity of the intake will
be distorted by the intake structure (jetties to create a
protection basin and harbour):;

b) The upper water layers might be deflected
shorewards by winds;

and these phenomena are not accounted for in the model, it is
necessary to establish a criterion for the value of A'ri to be
taken. In the discussion to follow, one assumed a system of
coordinates with origin at the point where the outfall
structure crosses the shoreline, the OX axis being coincident
with the shoreline (x increases in the direction of the intake),
and the OY axis pointing offshore.

18 Criterion: the lines of flux closest to the
shoreline will be deflected away from the shore, and
simultancousty will be contracted, by the influence of both
the intake structure and the Grajauna headland. The ocean
water flow-rate through the protection basin opening must
equal the cooling water flow-rate through the condensers.

It may be assumed that the ocean water to be captured is

that one flowing in the closest vicinity of the shoreline.
Now, the ocean has an approximately constant 1:100 slope close
to the shoreline. Thus the ingoing water flux is that flowing
through a triangular cross-section with width:

pur)
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SOX'R
Yaiv =7/ =" 4)

Vi
i.e., Ydiv is the ¥ coo:cdira e ¢ the line dividing the
innermost flux fro:a the wate:: whic! is not going to be
taken. With such a criterion the :ntake tamperature could be

assumed as the avecage of the tempe ;atures at Y = O (shoreline)
and Y = Ydiv:

h
1 - AN L
A'I‘med(x) =% [AT (X, O) + A2 (X, Yr,“n] b—i . {5)
an Cxiterion: if the f >. field remained undistorted
and if there were no reflect:.: - wue beach, the water with

the highest temperature woald b: thec flowing through a cross-
section around the center-line, i.e. the line through the
position of axis of the jet at the end of the NF (Yc) and
parallel to the shoreline. If that water weie captured by
the cooling system it would have the average temperature:

Yc+1
J T(X, Y) Ma hL ay
ATCL = bl J % AT(Q) A x :—L = chl X :—L (6)
o © i Yc+1 i
J u ay
yq 'alL

vhere 1 = Q°/2 ¥y hL.

However, since the water actually captured is that
flowing at some distance O < Y < Yc from the shoreline, and
shore reflection causes the temperature peak to drift towards
the shore, this criterion assumes:

A'rc(x) = max {ATCL(x\, A'rmed(xn (7)
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3rd Criterion: assumes that worse comes to worst and
that, cue to unfavorable wind effects at the upper ocean
layers, the captured flow exactly corresponds to that one
transporting the highest temperatures:

!Q° ATQ)A0}
(o]

1
Ag“mJX)=naxQD {q;

z+21 ) hL &
T(X, £) u, h
8)
=y Y+21 h_i

koovahyat

The water temperature at the intake has been calculated
according with these three criteria, whick have been numbered
according with their increasing degree of conservativeness. The
third and most conservative was the one actually used to define
the separation L¢ between the intake and the outfall.
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4. COMPUTER PRINT-OUT

Computer codes were written, to implement both the
NF and FF models, for the three designs consired.

The headline identifies the design as follows:

Design (A): DESCARGA NA SUPERFICIE
Design (B): DESCARGA SUBMERSA ... SEM DIFUSOR
Design (C): DESCARGA SUBMERSA ... COM DIFUSOR.

Next follows a line indicating the number of units (U)
in operation, the discharge velocity (U0), the ambient current
velocity (UA) and total outfall length (D).

Then the surface water temperature increment
distribution in the far field is printed at the nodes of a
rectanguvlar grid system. This looks like a table (or a matrix)
in the computer print-out, in which the first line contains
the longitudinal coordinates (X) in meters and the first
column contains the vertical coordinates (Y) in meters. This
refers to the same coordinate system discussed in paragraph
3.4. The coordinate Y = O refers to the shoreline.

Thus the second line of the matrix, corresponding
to those grid points with coordinates (X, 0), gives the
temperature increments along the shoreline. This system of
tabulation can serve for an easy drawing of isotherms, as
the first print-out in Appendix A1 shows - (of course there
is a distortion in the shape of the field).

In the case of design (C) two other data are printed
before the matrix of temperatures: the volumetric dilution in
the NF (DILUICAO INICIAL) and the resulting maximum temperature
increment at the beginning of the FF (DELTA TEMP. (CP)).

Following that three data are printed:

s
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a) YDIV: this is the width of the water flux closest
to the shore with flow-rate Q,, given by Equation (4).

b) YC: is the distance from the position of the jet
axis at the end of the NF to the shoreline, i.e, Yc used in
the 2™ criterion of Paragraph 3.4.

c) FATOR: this is the ratio h;/h;, i.e. the proportion
of warm water in the total flow-rate through the intake.

Finally, the values of the following variables are
plotted as a function of the distance X from the outfall:

d) DTDIV = AT(X, Ydiv" i.e. the temperature
increment at the dividing line of the flow closest to the
shoreline.

e) DTC = AT(X, Yc), the temperature increment at the
continuation of the jet center line.

f) DTMED = ATmed(x), the average temperature
increment in the water flux closest to the shoreline, according
to Equation (5). This would fix L, using criterion 1 of
Section 3.4.

g) DTI = ATc (X), the highest of the two values
ATCL(X) and ATmed(X), according to Equation (7). This would
fix Lf using criterion 2 or Section 3.4.

h) DTMAX = ATmax(X). Of the many possible components
of the total water flux in the FF with flow rate Qo' the one
carrying water with the highest temperature, has the
increment ATmax(x) above the ambient, according to Equation (8).
This fixes Le using criterion 3 of Section 3.4.

My



16.

S. RESULTS

The following tables present the results obtained with
the calculations. The meaning of the symbols are:

number of power plants in operation
discharge velocity (m/s)

r
non

ambient current velocity (m/s)

total length of outfall (m)

(in case of design (C), the diffuser section

always begins at a distance of 400 m from the

shoreline).

xNF-=distance from the discharge position to the end
of the NF, along the X coordinate (m)

xFF==distance from the end of the NF to the point
where AT = 1°C (m)

Le = required separation between discharge and intake

(m) .

1° TR
"

It is important to h:ve in mind that L¢ is measured
from the point where the outf: 11 structure crosses the shoreline,
as indicated in Figure 1. This is the reason why Le # Xyp + Xpp
in the case of design (A) in which the outfall axis is not at
right angle with the shoreline.

Calculations have been performed for small ambient
currents B, = 0.10 m/s in the case of design (C). This is a
quite realistic velocity and it happens that feeble currents
represent more conservative situations in the case of staged
diffusers.
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5.1 Results for AT = 7.5°C Inside Condenser
5.1.1 Design (A)

Yo Va d xNP xFP I‘f
1.0 0.20 400 500 650 600
600 500 500 350

800 500 400 150

0.60 400 50 1650 1450

600 50 1650 1350

800 50 1450 1050

2.0 0.20 400 750 1200 1300
600 750 900 900

800 750 450 350

0.60 400 100 1650 1450

600 100 1600 1300

800 100 1300 900

3.0 0.20 400 700 900 950
600 700 550 500

800 700 350 200

0.60 400 100 1150 950

600 100 1050 750

800 100 750 350

1.0 0.20 400 700 3200 3200
600 700 1450 1350

800 700 750 550

0.60 400 100 >4000 >4000

600 100 >4000 >4000

800 100 >4000 >4000

2.0 0.20 400 1050 2550 2700
600 1050 1800 1850

800 1050 1250 1200

0.60 400 100 4000 3750

600 100 3950 3600

800 100 3400 3000

3.0 0.20 400 1000 2400 2500
600 1000 1850 1850

800 1000 1400 1300

0.60 400 250 3200 3050

600 250 2800 2550

800 250 2350 2000
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5.1.2 Des.gn (B)

18.

v Yo Ya d XNF Xpp Le
1 1.0 0.20 | 400 | so00 500 1000
600 | 500 450 950

800 | 500 400 950

0.60 | 400 50 | 1350 1400

600 50 | 1350 1400

800 50 950 1000

2.0 0.20 | 400 | 750 900 1650
600 | 750 500 1250

800 | 750 850 1100

0.60 | 400 | 100 | 1350 1450

600 | 100 | 1200 1300

800 | 100 800 900

3.0 0.20 | 400 | 700 600 1350
600 | 700 300 1050

800 | 700 250 950

0.60 | 400 | 100 900 1000

600 | 100 650 750

goc | 100 450 550

2 1.0 0.20 | 400 | 700 | 1350 2050
600 | 700 850 1550

800 | 700 500 1200

0.60 | 400 | 100 [>4000 |>4000

600 | 100 |>4000 |>4000

800 | 100 | 4000 |>4000

2.0 0.20 | 400 |1050 | 1750 2800
600 (1050 | 1200 2250

800 |1050 750 1800

0.60 | 400 | 100 | 3550 3650

600 | 100 | 3100 3200

800 | 100 | 2400 2500

3.0 0.20 { 400 |1000 | 1700 2700
600 [1000 | 1250 2250

800 {1000 90C 1900

0.60 | 400 | 250 | 2600 2850

600 | 250 | 2050 2300

800 | 250 | 1450 1700
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5.2 Results for AT = 8.0°C Inside Condenser
5.2.1 Design (A)
v Vo Ya d Xyp Xep Le
2 1.0 0.20 400 700 3800 3800
600 700 1750 1650
800 700 950 750
0.60 400 50 5750 5500
600 50 5550 5200
800 50 5100 4650
2.0 0.20 400 1050 3000 3150
600 1050 2000 2050
800 1050 1450 1400
0.60 400 250 4800 4550
600 250 4700 4350
800 250 4100 3650
3.0 0.20 400 1000 2550 2650
600 1000 1950 1950
800 1000 1550 1450
0.60 400 250 3500 3300
600 250 3050 2800
800 250 2550 2200
5.2.2  Design (B)
v Ho Ha d xNF xFP I'f
2 1.0 0.20 400 700 1500 2200
600 700 1000 1700
800 700 500 1200
0.60 400 50 5200 5250
600 50 5000 5050
800 50 4250 4300
2.0 0.20 400 1050 1900 2950
600 1050 1350 2400
800 1050 900 1950
0.60 400 100 4250 4350
600 100 3800 3900
800 100 3150 3250
3.0 0.20 400 1000 1800 2900
600 1000 1350 2350
800 1000 1000 2000
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0.60 400 250 1850 2100
600 250 1800 2050
800 250 1400 1650
4.0 0.20 400 200 1050 1250
600 200 550 750
800 200 200 400
0.60 400 1000 150 1150
600 1000 100 1100
800 1000 100 1100
5.2.3 Design (C)
o Ma d XNF Xpp Le
1.0 0.10 600 10 3250 3250
800 10 2050 2050
1000 10 550 550
0.20 600 10 2040 2050
800 20 9200 900
1000 40 400 450
0.60 600 50 600 650
800 100 100 200
1000 0 0 0
2,0 0.10 600 10 2900 2900
800 10 1700 1700
1000 10 450 450
0.20 600 10 1650 1650
800 20 500 500
1000 40 300 350
0.60 600 50 500 550
800 100 50 150
1000 0 0 0
3.0 0.10 600 10 2700 2500
800 10 1500 1500
1000 10 400 400
0.20 600 10 1350 1350
800 20 450 450
1000 40 250 300
0.60 600 50 450 500
800 100 50 150
1000 0 0 0
4.0 0.10 600 10 2500 2500
800 10 1300 1300
1000 10 400 400
0.20 600 10 1100 1100
800 20 400 400
1000 40 200 250
0.60 600 50 450 500
800 100 50 150
1000 0 0 0
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5.2.1
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5.2.5

24.

These numerical values have been plotted in Figures

Comments and Conclusions

The difference in the performance of Designs (A) and
(B) is not very marked, although Design (B) is slightly
superior as far as dilution is concerned.

Jetty lengths of magnitude 4@ = 400 m are shown to be
insufficient, especially in the case of strong ambient
currents; unless recourse is made to large discharge
velocities (uo = 3 m/s). Besides that, an outfall

with length d= 400 m may occasionally discharge inside
the surf zone.

Under certain conditions, calculations for Designs (A)
and (B) have shown a better performance with smaller
discharge velocity values L This is not physically
to be expected. The cause of such anomalous behaviour
may be related to assumptions used in the modelling,
in particular the correction of jét-bottom interation
whose effect increases with increasing discharge
velocities. Thus, this result must be considered with
some reserve.

The dilution performance of Design (C) is markedly
superior. The trend with ambient currents is reversed,
dilution increasing when currents are stronger.

Independently of cost considerations, Design (C) seems
to be the only one which allows enough remaining room
for the eventual discharge of Units 3 and 4. This point
needs some further confirmation by optimization studies.

)



5.2.6

25.

Confirmation of present results with site specific
data are recommended. Among these,two important
influences should be checked:

a)

b)

Dispersion characteristics at the site which
must be evaluated with tracer and oceanographical
studies at the site, both at the offshore at the
surf regions. Such characteristics can have a
great influence on the FF model results.

Transients, their magnitudes and frequencies.

This can also only be evaluated by the statistical
analysis of oceanographic measurement records.

The importance of such occurrence can be made
clear by considering that only steady-state models
have been used in the present calculations.
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APPENDIX A.1

COMPUTER PRINT-OUTS FOR DESIGN (A)

(Temperature increase inside condenser = 8,5°C)
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33
36

38
40

1000.0
o0l
o02
e 06
016
36
064
95

1615
1.15
093

62

UA = .20

D = 400

42.

1500,0 2000.0 2500.0 30000 3500.,0 4000.0

2 o

1645
lelb
95
80
68
59
52
o7

04
06
13
25
43
o648
o84
95
95
82
62

oll
13
20
31
1)
e61
73
o81
80
72

e59

DTMED

03
e07
13
20
26
31
¢35
38

.19
o21
o27
*35
046
e56
e64
069
69
068
55

0

1
1

T1

29
03
e85
72
6}
53
b7
042

26
28
e32
38
45
52
57
60
60
56

o51

032
33
36
40
obb
48
52
53
53
50

1)

DTMAX

1.27
1,02
o84
70
60
52
YY)
b2

e

37
37
39
obl
43
o 46
oh7
o48
b7
ohS

42

YMAX

750.,0
75060
75040
75000
750.0
740.,0
T30.0
70060



1V

0.0
100.0
200.0
300.0
400,0
50040
600.0
700.0
800.0
900,0

1000.0

YDiv =

YC =
FATOR

X

_500,0
1000.0
150040
2000490
250040
3000,0
3500.0
4000.0

UO | J 3.00
500.0 1000,0
«00 «00
+0f «00
«00 «01
«01 o 04
« 04 el0
el3 23
«35 od5
72 o712
1.13 98
136 110
1.26 1.05
283.1
910.,4
s o982
DYDIV
01
«03
08
13
18
022
25
28

Uh = ,20

1500,0 2000.0

DTC

135
1.09
90
76
65
57
50
o

01
02
04
09
o18
31
49
68
4.1
91

+ 04
05
08
ol
24
36
49
63
73
77
75

DTMED

«00
02
o064
08
el3
+18
022
26

0O = 600

43.

2500.0 3000.0 3500,0 4000,0

08
o10
13
19
28
37
48
57
063
66
065

DT1

1

20
97
«80
«68
«58
51
o b5
o480

ol4
15
ol8
23
30
38
45
51
56
58
57

19
20
23
27
32
37
N T
o6
50
51
50

DTMAX

1006
«N6
oT1
60
52
o458
o400
¢35

’ub@

26
25
26
29
33
% 1)
40
43
obé
45

o645

YMAX

920.0
920.0
9200
920.,0
920.0
920.0
920.0
910.,0



1Y Uo = 3,00
0.0 «00
100.0 «00
200,0 <00
300.0 .00
400.0 <00
S00.0 e02
6000 07
700.0 21
800.0 Ny
90040 83
10000 1.16
YOIV = 283,1
YC = 1092.6

UA = .20

D = 800

44.

500,0 1000.0 1500.0 2000.0 2500.0 3000.0 23500.0 4000,0

FATOR = 0982

X

_500,0
1000,0
1500,0
2000,0
2500,0
3000.0
3500,0
4000,0

DTDIV
00
«01
002
o 05
09
e13
016
e19

00
00
00
o01
02
07
ol6
31
53
o78

«98

DTC

1¢26
1.03
85
73
63
55
48
o83

«00
«00
00%
°03
«06
o13
o23
37
o546
o7

83

o0l
02
03
06
oll
o18
28
40
52
9.1

o71

DTMED

«00
00
o011
03
«06
10
13
17

03
04
06
o10
e15
o22
o3l
40
49
57

62

D
1

T1

12
e92
o177
e65
56
49
o483
39

07
08
e10
ol
19
25
32
39
1)
51
54

o1l
012
ols
017
21
26
e32
37
Y.
o6

YY)

DTMAX

«91
o715
62
¢53
ohb
ob0
035
31

e15
131 )
17
20
23
27
31
35
39
1)

b3

YMAX

109060
109060
1090.,0
1090.0
1090.0
109060
1090.0
109000



e PLTRRWAR T'TH JHVV LTV S wah

1 v uo = 3,00 UA 8 60 D = 400.,0 45.

500,0 1000.0 1500,0 2000,0 2500.,0 3000.0 23500.0 4000,0

0.0 «00 «00 «00 <00 «00 «00 «00 «00
100.0 «00 «00 «00 «00 «00 «00 «00 «00
200.0 <00 <00 «00 «00 «00 <00 «00 «00
300.0 «00 «00 «00 «00 «00 «00 °01 «02
400,0 «00 e 00 «00 «03 «08 17 2% o31
500.0 1.38 1.70 1.69 1.56 1.40 1.26 1.10 *98
600.0 002 ol7 NY. 63 75 79 o79 o76
700.0 «00 «00 °00 «00 001 « 04 «09 o153
200.0 «00 «00 «00 «00 «00 <00 «00 °01
900.0 000 e00 000 «00 <00 <00 «00 «00

1000.0 «00 e 00 «00 «00 «00 «00 «00 «00

YDIV = 163.5
YC = 5$31,.7
FATOR = 964

X 0TO01V DTC DTMED 0Tl DTMAX YUAX
_500.0 00 4013 «00 1.01 1043 530.,0
1000.0 «00 3.07 «00 82 113 530.,0
1500,0 «00 2¢39 000 o067 91 530,0
2000,0 «00 1493 00 55 75 530.0
2500,0 «00 160 «00 b o613 5300
3000,0 «00 135 «00 b0 53 530.,0
3500,0 «00 1016 o 00 038 o 46 530,90
4000,0 «00 1«01 «00 030 o0 530,0

dW7



hd B Ad

Tt v

0.0
100,90
200,0
300.0
400.0
500.0
600.0
700.0
800.0
900,.0

10000

YDV
Y€ =

ue = 3,00

500,0
«00
000
00
«00
«00
«00
«00

3.91
«00
00
«00

163,5

704,9

FATOR = 964

500,0
10000
15000
2000.0
2500,0
3000.0
3500.0
4000.0

DTD1IV
00
00
00
00
00
«00

e TEET wFWTY WSV B8V,

UL = 60

150

2097

02
«00
«00

2

DTC

386
290
2428
1.85
154
1.31
le13

«99

0.0
«00
00
00
«00
00
«00
05
35
10
«00

o15

1.91

o 24
«00
«00

DTMED

00
«00
«00
«00
«00
90
«00
«00

00
00
«00
00
«00
«00
28

159

38
«00

0 = 600.0

DT1

«90
o758
62
52
obs
38
«33
29

01

°38

135

48
02
«00

«00
«00
«00
+00
«00
«03
45
1.17
o564
°04

DTMAX

137
108

87
o712
060
52
o45
039

)

2000,0 2500.,0 3000,0 3500,0 4000,0

50

1.02

58
«08

YMAX

700.0
700,0
700.0
700.0
700.0
700.0
700.0
700,0



10

0.0
100.0
20040
300.0
400.0
50040
60040
700.0
800.0
90040

1000.0

YDIV =

YC =

uo = 3

500,0
00
00
00
«00
« 00
«00
«00
00
02

2e49
00

163.5
8781

FATDR = 964

_500,0
1000,0
]500,0
2000,0
2500,0
3000,.0
3500,0
4000,0

DTDIV
«00
00
00
00
00
00
«00
000

1000.0
00
00
.00
.00
<00
00
00
00
.13

2,25
.00

A = 60

D = 800

47.

1500,0 2000,0 2500,0 3000,0 3500,0 4000.0

1

DTC

353
276
2e.18
le78
1«49
127
le10

96

00
00
000
«00
«00
00
e 00
00
33
95

02

00
«00
«00
00
00
«00
00
«00
«51
1e67

083

NTYMED

00
000
000
00
000
000
000
000

00
00
000
00
00
«00
«00
)
62
1e44
ol7

DTI

B0
o68
58
o4O
42
37
32
28

e 00
000
000
«00
000
00
00
04
068
125
26

000
00
00
00
00
000
00
09
69
1010

o34

DTMAX

l.18
93
76
63
53
o45
¢339
¢35

s

00
000
000
000
00
000
o0l
olb
68
97

35

YMAX

880.0
880.0
880.0
8680.0
88060
8800
880.0
880.0



r 3

0.0
100.0
200.0
300.0
400,0
50040
6000
70040
800.0
90040

1000,0

YNIV =

YC =
FATOR

50040
1000.0
1500.0
2000,0
2500,0
30000
3500,0
4000,0

uo = \

400,0
554,9
T o455

DIDIV

1.3¢4
1.23
lelé
1.08
1,03
97
92
87

1000.0
2423
2.27
2440
2456
2.70
2.77
2.72
2455
2.27
1.91
1.53

UA = 20
1500.0 2000.0
2e36 2¢39
238 2+39
2¢483 2060
2048 240
2e¢52 2,38
251 2+33
431} 20264
2e29 2010
2.08 1.92
1.81 1,71
1¢51 le48
DTC DTMED
1e63 lel1l
1.25 l1e12
1.13 lell
1,04 1,08
e97 1,05
091 1,00
o817 95
82 «90

D= 400,0

2500.0 3000.0

2,33
2.35
2,33
2.30
2426
2.18
2.08
1.96
1.80
1463

1e43

NTI

1.43
1.27
1.15
1.08
1,05
1.00

95

90

2.27
2426
2026
2.20
2.14
2,06
1.96
1.84
1.71
155
139

3500,0
2.17
2.16
2.13
2.09
2.03
1.95
1486
1.75
1.63
1.49

1.35

DTMAX

147
1,31
1.21
1016
1.13
1,08
1,03

98

A

48.

4000.0
2405
2405
2402
1.98
le92
1485
177
167
1456
lebd

1.32

YUAX

540,0
510.0
440.0
240,0
0.0
0.0
0.0
0.0



2y

0.0
100.0
200.0
300.0
400.0
500.0
6000
700.0
800,0
900.0

1000,0

Uo = }

500.0
1.05
1.13
1.36
1.70
2.08
2.45
2,73
2.87
2.83
2.61
2,27

ioiv L 400,0

YC =
FATOR

X

_500,0
1000,0
1500.0
2000,90
2500,0
3000,0
3500,0
4000,0

T28,.1
= o455

oTD1V
95
92
«89
«86
o84
.81
o718
4]

1000.0
1.36
1.41
1.55
1.77
2,02
2,25
2,42
2.49
2,46
2431
2,07

UA = 020
1500,0 2000.0
1,57 1,70
160 1e72
169 1«76
l1.81 1.83
1095 190
2008 196
2.18 2,00
2e2l 2000
2.17 1.95
2406 1686
1.89 173
0TC NTMED
131 71
1e13 o77
1.00 oB0
90 B2
.83 .82
o717 81
o73 o79
«69 o716

D = 600.0

2500,0
1e77
l1.77
1.79
1.82
1.84
le86
1.86
1.864
1,79
1e71
1.60

3000.0

OTI

1
1
1

31
15
02
93
«85
81
79
76

1.78
178
l1.78
179
1o78
1.78
175

49.

3500.0 4000,0

1e76
1.75
1e75
l1e76
le72
170
1e66
le62
1656
1049

140

DTMAX

1434
1.17
1.05
095
89
86
o84
81

s

l.71
le71
1.70
l.68
1466
le63
1.59
1,56
le48
ledl
1.33

YMAX

73000
72060
700.0
65000
560.0
330,0

0.0

0.0



2V

0.0
100.0
200.,0
300.0
400,0
500.0
60040
700.0
800,0
900.0

1000.0

YOV =

YC =
FATOR

_%00.90
1000.,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

Uo = 1}

500,0
57
62
78

1.03
1.36
1.72
2,08
2039
24,59
2467
2,60

400,0
90]1,.3
2 (455

DYDIV
062
064
066
67
o617
e66
e 65
Y. 1)

1000,0
.82
«86
«98

118
1.62
1.68
1.93
2e16
2.27
2432
2.27

UA = 20
1560,0 2000.0
1.03 1.20
1.06 1.21
1.15 1.27
1.28 1.38
1.45 1.6
1.63 1.58
1.79 1.68
1.93 1.77
2,02 1.82
2.05 1.83
2.01 1.80
DTC DTMED
1.21 Y
1.06 o51
093 *56
83 060
e75 63
e 69 o664
o664 o658
o61 .1

D = 800,0

2500.0
1.31
1e32
1,38
1440
1,47
1.53
1.59
1.64
1,66
1466

1e63

3000,0

0Tl

1
1

022
«07
95
«85
oT7
71
066
Y1)

1,37
1.38
1.40
leb2
1,66
1449
1,52
153
1.5¢
152
1449

3500.0
1.40
1.41
1.41
1.42
144
1.45
1.45
1.45
1.44
1.42
1.38

DTMAX

1,12
98
87
o78
71
«66
63
61

50.

4000,0
1.40
l.40
1.1
1.41
l.81
1e40
1.40
1.38
1.36
1.33
1.30

YMAX

900.0
900.0
890,0
880.,0
840.0
77060
660.,0
35040



)

0.0
100.0
20040
300,0
400.0
500.0
600.0
700,0
800.0
900,0

1000,0

YOIV
YC =

-
-

uo = igﬂo

500.0 1000.0

00 e 00
e 00 00
00 «00
000 o01
o712 1.23
Te18 5.94
bl 83
00 000
000 000
00 00
e 00 +00
230,9
494,5

FATOR = ,545

_500,0
1000.0
1500,0
2000,0
250040
3000,0
35000
6000,0

NTDIV

00
000
00
e 00
01
o 06
07
12

UA 2 .60

1500,0 2000.0

1
5
1

oTC

3.9
326
275
2435
2405
1.80
160
1¢43

00
00
00
04
82
001
23
02
00
00
00

00
.00
«00
12
1.87
4,30
1.52
«08
00
00

DTMED

00
00
00
00
01
02
o046
06

D = 400.,0

2500,0 3000.0

00
00
o 01
25
1.98
3.76
1469
18
000
00

DTI

291
2¢54
2023
196
173
154
1.38
125

00
00
03
A0
2,01
3.29
1.78
032
02
00

51.

3500.,0 #000,0

00
00
006
55
1.98
2093
1.79
45
05
«00
000

DTMAX

3024
2086
2e48
2.18
1.93
172
1,56
1039

00
o 01
12
68
1491
2e62
1s76
58
09
01
00

YMAX

490.,0
490.0
490.0
490.0
490,0
490,0
490.,0
490.0



2 v

0.0
100.0
200.0
300,0
000,0
500.0
600,0
700,0
800,0
900.,0

1000,0

YOIV =

YC =
FATOR

50040
1000.0
1500.0
200040
2500.0
30000
3500,
4000,0

Uuo = 1

500.0
«00
«00
«00
«00
«00
«01

2.21
5452
.08
«00

230,9
6677
= o545

DYDIV
« 00
00
00
«00
«00
00

1000,0
<00
«00
<00
«00
<00
<08

265

4,96

27
«00

UA = .60

1500,0 2000.0 2500,0°

4

4

oTC

3.94
3.26
2e75
2435
2408
1.80
1.60
143

«00
«00
«00
«00
«00
o16
81
o4l
55
o0l
00

«00
«00
00
«00
01
031
2.81
3.91
83
«03

DTMED

«00
e00
«00
000
0«00
«00
00
+00

D = 600.0

3000.,0
«00 «00 «00
«00 «00 «00
«00 «00 <00
«00 «00 «01
002 «06 ol2
50 69 85
2.70 256 239
3.48 3.11 2.80
1,07 1.25 1.35
«08 ol6 027
.oo .o‘ 002
pT1 DTMAX
2485 3.264
2451 2.83
2420 248
1.94 2.18
1.72 1.93
156 1.72
138 154
1¢24 139

52.

3500.0 4000,0

000
«00
00
02
20
96
2423
2053
1e41
38
005

YMAX

670,90
670.,0
670.0
670.0
670.0
670.0
670,0
670.0



2\

0.0
100.0
200,0
300,0
400.0
5000
600.0
70040
2000
900.0

1000.0

Vo = 1)

500.0
«00
«00
00
00
« 00
«00
«00
04

4,69
2.93
«01

YOIV = 230,9

YC =
FATOR

X

50060
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

840,95
2 4545

DTDIV
«00
00
00
00
000
«00

000
00

oo wmw

1000.,0
«00
«00
«00
00
«00
« 00
«00
o18

4,04
3,21
07

UA = o060

1500,0 2000.0

s

3

DTC

3.9¢
3.26
2758
2¢35
2405
1.80
160
143

00
00
00
«00
00
00
00
bl
07
23

20

«00
«00
«00
«00
«00
«00
o02
67
3,69
3.11

Y

DTMED

00
00
00
00
00
00
00
00

2500.0 3000.0

«00
«00
00
000
+00
«00
06
91
3.33
2492

62

0TI

2096
2058
2e¢25
197
le76
1655
1«39
1¢25

00
00
«00
«00
«00
o 01
o13
1.09
3,01
2e72
o8]

53..

3500.,0 4000.0

«00
+ 00
«00
«00
«00
002
023
1.22
2.72
2451

96

DTMAX
2499
2.62
229
2002
1.79
159
1,43
1.28

)

«00
00
«00
00
+00
o064
33
1.29
2eb7
2«32
1.07

YMAX

840.0
840.0
860,90
840.0
840.0
840,90
840.0
840,00



2 v

0.0
100.0
200.0
300.0
400.0
500.0
600.0
700.0
80040
900.0

1000,0

iDiV =

¥e =
FATOR

500.0
1000.0
1500.0
2000,0
250040
3000,0
3500,0
4000,0

Uﬂ ] 2.00
500.0 1000.0
35 -1
X 65
o564 «82
*98 1.06
1.39 135
1.79 1.61
2.08 179
2.18 1.86
207 178
1,76 1.59
1e36 1.31
400,0
697.0
s o764
DTDIV
1.06
1.03
«99
95
92
90
87
«B4&

UA = .20
1500.0 2000.0
«80 95
08‘ .96
95 1.05
lell leld
1«30 1.2%
1e46 1e34
157 le40
1461 1.82
1.56 l.38
le42 l1.28
1.23 le14
DTC DTMED
1.67 67
le42 oT4
1.23 80
1008 .84
97 «86
+B89 «87
«83 oB7
o79 «B85

D = 400,0

2500,0 3000.0

1.06
1.07
1.10

1e15
1.21
1.25
l.28
l.27
1.26
1e16
1.06

DT1
1¢80
1.54
1e34
l1e19
107
98
092
«B87

lell
lel2
1.13
1e15
1e17
1.19
119
1e17
le13
1,07

98

3500,0
1.13
1.13
1.13
1e16
114
1.13
112
1.09
1.05

*99

92

DTMAX

1,80
154
134
1.19
1,07
1,00

096

96

s

54.

4000,0
le12
le12
1e12
1.1l
1010
1.09
1.06
1.03

99
«93

e87

YMAX

70060
700.0
690.0
680.0
640.0
550.0
370.0

0.0



2 u

0.0
100.0
20040
300.0
40040
500.0
600.0
70040
800,0
900.0

1000.0

YOIV =

YC =
FATOR

X

500,0
1000,0
1500,0
2000.0
2500.0
3000,0
35000
4000,0

Vo = 2

500,.0

400,0
AT0,.2
z o764

DYDIV
58
o646
68
«69
70
71
«70
70

1000,0
29
% I

T o83
o6l
o84

lell

1636

1657

1.70

le72

1e64

0 = 600.0

UA = 20

1500,0 2000,0
o845 60

o48 062

57 o658

o1} 719

«B89 91
1,08 1004
1.26 1e16
1e680 le25
1.48 1.31
150 1.32
1e64 1.28
OTC DTYMED
1¢54 35
1,32 b3
115 51
1.0} 57
90 .Y
81 «56
75 o568
«70 « 69

2500,.0

o7
73
77
o84
092
1.00
1.08
l.1¢

1.17

117
1e14

3000.0

DTI

1
1
1
1

067
Y
25
10
«99
«89
«82
77

80
«81
-1
«88
92
97
1.02
1.05
1,07
1.06
1.03

55.

3500,0 4000,0

85
86
87
90
92
95
97
98
98
97

95

NDTMAX

1.52
1.31
leld
1,00
«90
o81
o758
71

88
89
89
90
91
92
93
93
92
*90

YMAX

870.,0
870.0
870.0
876.0
850.0
830.,0
77060
660.0



2u Uo = 2
50040
0.0 «06
100.0 007
200,.0 o13
300.0 e23
400,0 039
5000 61
60040 .88
700,0 1.20
800,0 1.50
900.0 1.74
1000,0 1.87
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YC = 1109.5

FATOR =1,000

50040
1000.0
150040
2000.0
250040
3000,0
350040
400040

DTDIV
«00
<00
«00
00
«00
«00
000
«00

1000.0
«00
«00
«00
«00
«00
000
e 00
000
«00
.08
55

UA = .60
1500.0
« 00 «00
«00 «00
«00 «00
« 00 «00
«00 «00
«00 00
«00 «00
«00 «00
01 e02
o13 017
¢57 37
ovC NTMED
1.28 «00
lel2 00
100 «00
«83 «00
«B0 «00
o713 «00
e 67 «00
61 «00

D = 600.0

2000,0 2500.0 3000.0 3500,0

00
«00
«00
«00
«00
00
«00
00
04
21
56

0Tl

037
Pk
29
26
o264

20
o1l8

000
«00
«00
« 00
000
«00
000
)
006
24

eS¢

«00
00
00
«00
«00
00
00
02
09
26
52

DTUAX

o4l
36
32
29
26
23
o21
20

70.

4000,0
00
«00
«00
«00
00
000
o01
03
oll
28

N9

ALY

1093.0
1090,0
10900
1990.0
i090.0
1090.0
1090,0
10900



r uo = 4
500,0
0.0 <00
100.0 .00
20040 <00
300.0 <00
400,0 N1

500.0 .00
600,0 <00
700.0 .00
800.0 000
900.0 <00
1000.0 <00
YNIV = 231,2

YC = 1282.8

FATOR =1,000

X

_500,0
1000,0
1500,0
2000,0
2500,0
3000.0
3500,.,0
4000,0

prOLY

1000,0
.00
«Q0
000
.00
000
«00
<00
<00
00
«00

01

UA = 060

O = 800,0

1500,0 2000,0 2500.,0 3000.,0
000 .00 .00 .00
«00 «00 «00 «00
«00 20 00 «00
«00 00 «00 «00
«00 «00 «00 00
000 .00 .00 .00
00 «00 «00 «00
«00 «00 00 «00
00 «00 «00 «00
«00 o01 01 02
«03 05 «0R 011

ovc DTMED 0Tt

‘021 .00 .36
1.07 00 32

95 «00 28

.85 .00 025

o717 «00 23

70 «00 21

064 00 19

59 00 ol8

71.

3500,0 4000,0

00
00
00
00
00
00
00
00
o0l
04
13

DTMAX

36
32
28
25
23
2l
19
18

/ﬁbbbj

00
«00
00
00
00
000
000
00
001
05

ol6

YVMAX

1270,0
1270.0
1270.0
1270.0
127040
1270.0
1270.0
1270.0



APPENDIX A.2

COMPUTER PRINT-OUTS FOR DESIGN(B)

(Temperature increase inside condenser = 8,5°C)



DESCARUDA HSUBHERIA == >StM UIPFUSOR

1 v Ud = 1,00 UA = 20 D = 4000 73.

500,0 1000,0 1500,0 2000,0 2500,0 3000.,0 3500,0 4000,0

0.0 <05 18 .38 57 oT2 82 «86 o889
100.0 .10 e26 045 062 75 «83 «B7 N1
200.0 .31 51 66 76 83 «87 «89 .88
300.0 o716 «90 «95 «95 T 93 e91 88
400,0 1.44 1.38 1.27 1.15 1.05 «98 93 «88
500,0 2.13 1.79 1.51 1.30 1.13 1.02 *93 87
60040 2.43 1.95 1.61 1.35 1.16 1.02 *92 «85
700.0 2.16 1.80 1.52 1429 1e12 98 .88 81
800.0 1.48 1.40 1.28 lel6 1.02 «91 82 o76
900,.0 79 092 *95 092 87 «80 oT4 69

1000,0 032 51 63 59 69 68 *65 51

YNIV = 2R2,8
YC = 602.4
FATOR = .384

X pDTOIV oTC DTVED DTI oTMAX YMAX
_500.0 25 93 olb 90 e 96 600,0
1000,0 32 75 19 73 77 600,90
1500.0 e 34 62 26 61 64 600.0
2000,0 35 52 29 51 54 600.0
2500.0 35 obh 32 b b7 59060
3000,0 35 39 33 «39 o8l 560.0
3500.0 35 35 36 35S 038 490.0
4000,0 36 32 36 34 36 310.0

/i4¢417



DESCARGA SUHBMERSA == SEM DIFUSUR

1 u uo = 1,00 UA = L20 D = 600.,0 74.

500.,0 1000.,0 1S00.0 2000,0 2500,0 3000.0 3500,0 4000,0

0.0 <00 «03 el0 o2l 03¢ 45 53 59
100.0 01 «05 el3 25 «36 °86 54 59
200.0 « 04 ol2 23 34 N 52 «58 o61
300.0 o 14 .28 «40 049 *56 «60 63 1Y
400.0 «38 55 o568 «69 o70 «69 68 o67
500.0 .82 92 °93 «90 «88 o719 oT4 o7l
600.0 1.43 1.34 1022 1.09 97 87 o179 o3
700.0 2400 1.68 1¢43 1.22 1.06 «93 «83 o75
800.0 2425 1.82 1451 1.27 1.09 «95 «84 o75
900.0 2.02 1.70 1e43 1.23 1.06 093 82 o173

1000.0 1.46 1.36 1.23 1.09 «97 «87 77 o70

YOiv = 282.8
YC.S B02.4
FATOR = <384

X NDT01YV 07C DTMED DTI DTMAX YMAX
_500,0 004 86 02 e84 83 800.0
1000,0 <09 o710 *05 68 .68 8000
1500,0 14 58 09 57 57 800.0
2000,0 o18 o849 13 48 1] 800.0
2500,0 20 42 17 42 bl 800.0
3000,0 22 36 020 36 36 800.0
3500.,0 24 32 22 32 32 78000
‘00000 . .2. 029 .23 029 .29 750.0

/zoufj



NESCARGA SURMERSA ~= SEM DIPUSOR

1 v uo = 1
500.0
0.0 «00
100.0 «00
20040 «00
30040 «02
400.0 «06
50040 o18
600.0 Y
70040 «87
800,0 1.61
900.0 1.89
1000,0 209
YDIV = 282.8

YC 3 1002.4

FATOR = ,384

_500,0
1000,9
1500,0
2000,0
2500.0
3000.0
3500.0
4000.0

nTo1Vv
01
02
005
08
o1l
13

15
17

1000,2
.00
.01
.02
.07
15
32
58
.93

1.30
1.59

1.71

UA = .20

1500,0 2000,0

1
1
1

nT1cC

80
Y.1.)
55
X Y.
Y
¢35
«30
27

02
03
07
14
26
43
66
92
17
036

42

07
09
ol3
22
34
50
59
A8
1,05
1e16
1.21

DTMED

«00
01
03
«05
«08
o1l
o13
o195

D = 800.0

2500,0 3000,0

3 )
16
o21
29
40
53
68
oB81
93
1,01

1604

DTI

78
064
56
046
b0
35
«30
27

23
24
28
35
obd
54
065
75
33
88

90

75.

3500,0 4000,0

30

032'

35
040
47
54
62
69
T4
78

o79

DTMAX

069
57
048

¢35
)}
27
o2%

e

37
38
040
obd
o49
54
59
11
67
70

71

YMAX

1000.,0
1000,0
1000.0
1000.,0
1000,0
100040
1000.0

990,.,0



UL JOWARUA JUDMLRDA ~™ OLMN UIPUDUN

. 76.
1 U uo s 1.00 UA = .60 D = 400,60

500.0 1000.,0 1500,0 2000,0 2500,0 3000.0 3500.0 4000,0

0.0 000 <00 «00 <00 °00 00 «00 «00
100,0 «00 e00 «00 «00 «00 «00 «00 e00
200,0 000 «00 «00 000 «00 000 «00 «00
300,.0 «00 «00 <00 «00 «00 001 008 008
400,0 «00 000 004 o15 «30 046 59 67

5000 451 2,96 3.37 2.86 2.45  2.12 1.85 1¢63

6000 002 019 «50 «80 1.00 l.10 1.13 1612
700,0 «00 «00 «00 «00 002 «07 014 022
80040 «00 <00 «00 «00 °00 00 «00 °01
90040 «00 000 «00 «00 «00 «00 000 «00

1000,0 «00 «00 00 <00 «00 «00 «00 «00

YOIV = 1633
YC = 520.0
FATOR = o473

X prolv orYe OTMED DTl DTMAX YMAX
_50¢.0 000 3.03 00 1.50 1656 52000
1000,0 «00 2029 «00 129 1.33 520.0
15900.90 «00 1.81 «00 109 1e12 520.0
2000,90 «00 1e87 «00 93 95 52000
2500,.,0 «00 1.23 «00 80 «81 52040
3000,0 00 1.05 00 e69 «70 52060
3500,0 «00 90 «00 061 o8l 52000
4000.0 00 79 «00 54 54 520.0



UEOLANULOA JHUDHLCRIA ™™ OLN VIFUOUK

: 77.
1 u ud = 1,00 UA = 60 D = 600.0

500,0 1000,0 1500.0 2000.,0 2500.,0 3000.0 13500.0 4000,0

0.0 000 «00 «00 000 «00 <00 «00 «00
100,0 «00 «00 «00 «00 «00 «00 °00 «00
200.0 <00 .00 «00 000 «00 <00 «00 «00
300.0 «00 <00 «00 «00 <00 00 «00 «00
400,0 <00 +00 «00 000 <00 <00 <00 «00
500.0 <00 00 e20 000 «00 001 003 «08
60040 <00 00 006 o164 °29 o485 57 o665

70043 4-45 3.92 336 2483 2082 2409 1.83 l1e61

800.0 02 17 48 o717 98 1.08 1.11 l.10
00,0 <00 00 00 00 02 06 13 o21
1000.0 00 000 000 «00 00 «00 000 o0l

YOIV = 163.3
YC s T20,0
FATOR = o473

X nDTo1lVv 071C OTMED oTI DTMAX YMAX
_500.,0 «00 3.02 «00 148 1.54 72060
1000,0 «00 2.28 o900 1.27 1.32 720.0
1500,0 «00 1.80 000 1.08 1.11 720690
2000,0 0«00 le86 «00 92 094 72060
2500,0 «00 1422 «00 79 «80 72060
3000,0 «00 103 00 069 +69 72060
350060 00 «89 000 60 «60 72060
4000,0 «00 «78 «00 53 53 7200

At



DESCARDODAR SURBMERSA == S2°¢ 1300

1 v YO = 1.09 U = .39 5 2 3000 8.

500.0 1000.0 1500,0 2000,0 2500,0 3000,0 3500,0 4000,0

040 «00 «00 «00 00 «00 «00 «00 «00
100.0 <00 00 «00 «00 00 «00 «00 «00
200.0 «00 «00 «00 «00 «00 «00 «00 «00
300.0 «00 «00 «00 «00 000 «00 «00 «00
400.0 000 «00 «00 000 «00 «00 «00 «00
50040 «00 «00 «00 o900 «00 «00 «00 00
600,.0 «00 <00 «00 «00 «00 «00 «00 «00
700.0 <00 «00 «00 <00 «00 <01 e 08 .08
800.0 <00 <00 e 04 15 «30 45 57 o566

900.0 4,35 3.81 3.25 2.76 2.36 2.06 1e78 1.57

1000,0 o03 e19 49 o78 097 1,07 1.10 1,08

YNIV = 163.3
YC 2 920,0
FATOR s 0‘73

X oTo1lvV nTC NTMED DT1 DTMAX YMAX
_500.,0 «00 2490 00 leds 133 920,0
100¢,0 «00 2020 00 le24 113 920.0
1500 ,0 «00 1e74 «00 105 «96 92060
2001 4,0 00 le82 00 90 oAl 920,0
250,90 o00 1.18 00 o717 069 920.0
300°,0 00 101 00 67 «60 920.0
3500,0 «00 o7 «J0 ¢59 52 92060
4000,0 00 76 «00 52 ohb 9200



NESCARDA SUBMERDA == HStN UVIFUSUR

1u Uo = 2,00 UA 3 ¢20 D = 40040 9.

500,0 1000,0 1500,0 2000,0 2500,0 3000.,0 3500.0 4000,0

0.0 «00 <00 «01 «05 012 «20 027 32
100.0 «00 <00 °03 .08 Y e22 28 33
20040 «00 002 e07 016 o21 027 032 «35
300.0 002 «09 e18 26 032 35 «37 *39
00,0 012 26 037 43 °45 YN 43 b2
500,0 b6 60 o654 62 «58 53 «49 86
60040 l.11 1.03 «91 o179 e69 e61 54 °48
700,0 1469 1.33 1.08 «89 o715 064 «56 «50
800,0 1.62 1.30 1.06 .81 oT4 064 «56 «89
900.0 97 «95 *86 o176 67 59 e52 Y

1000.0 «36 52 «58 58 56 51 Y o83

YDIV = 282,.8
YC 3 740,46
FATOR = ,709

X oTO1Vv ovC NTMED nT1 OTMAX YMAX
50,0 01 125 <00 1630 1¢40 74060
100),0 «0% e97 02 102 1.10 74000
150),0 oll o717 06 «82 +NB 74000
200),0 o17 « 64 10 68 o73 T740,0
2501,0 o2l -1} 15 57 62 74040
300),0 24 obh 19 o849 ¢33 74060
3501,0 26 %0 022 Y% ] o406 74060
4000,0 27 35 29 «38 bl 72060



UEDLARKUAR DURBMLKODA % OHEM UVIFUDUNK

1 v U0 = 2.00 UA = 420 D = 50040 80.

500,0 1000.0 1500,0 2000,0 2500,0 3000.0 3500.0 4000,0

0.0 «00 «00 00 01 003 .08 13 18
100.0 «00 «00 <00 002 o 04 «09 ol8 o18
200.0 «00 «00 e01 e04 «07 012 017 o21
300.0 «00 01 «03 <08 13 ol7 o21 028
400.0 «00 e03 «09 o16 o21 25 o27 29
500,0 e03 o1l 20 e28 032 034 034 34
600,0 15 .30 «39 o4l Y 43 o4l «39
700,0 50 62 54 o61 57 52 Y/ 43
800.0 1.09 1.00 .88 o76 66 «58 51 Y
900,0 1.58 1.25 1.02 85 o172 62 e54 Y

1000,0 1,52 1.22 1.00 o84 o71 61 53 o7

YDIV = 282.8
Yc 3 960.‘
FATOR 3 ,709

X NTDIV DTC DTueD 0TI DTMAX YMAX
_501,0 00 lel16 «00 122 1.16 940.0
100"00 .00 91 «00 96 091 9‘900
1507,0 002 73 01 78 oT4 940.0
200),0 «05 61 03 o695 62 940.0
2501%.0 « 08 51 05 558 52 940.0
300),0 ol2 b 08 o7 45 94040
3%0%,.0 o14 38 _el2 bl «J39 940.,0
4000,0 17 34 15 36 36 94000

A



NMESCANUA DUUMENKDA =

1 v uo = 2,00
500,0 10000
0e0 <00 <00
100,0 +00 «00
20040 <00 «00
30040 00 «00
400.0 <00 «00
500,0 «00 001
69040 01 004
700.0 05 e13
800.0 19 e32
90040 54 63
100040 1.07 096
YOIV 2 282.8
YC = 1140.4

FATOR = 709

X

500,0
1009,0
1501.0
2003,0
25017,0
3001.0
3501,0
4001,0

DINIV
00
000
00
01
03
05
07
10

UA = 20

otM UIrUSOR

D = 800

81.

1500,0 2000.0 2500.,0 3000.,0 23500.,0 4000,0

DYC

108
86
70
58
«49
o 42
37
032

00
00
00
00
.02
.04
.11
22
o4)
63

« 84

<00
<00
01
002
004
«09
17
o29
ob4
«60

oTh

DTMED

N0
e 00
000
01
o2
03
206
08

01
01
02
04
08
olé
022
32
1)
5%

-1

0TI

1

olb
91
o74
062
53
Y 1)
039
¢35

03
03
05
«08
12
o18
25
o34
82
50
56

05
06
08
oll
15
21
27
033
40
o6

50

DTMAX

+98
78
.1}
53
YY)
«39
o34
«30

«09
«09
o1l
olb
18
o22
27
32
37
bl

b

YVAX

1140.0
114060
1140.0
1140,0
1140.0
1140,0
114040
114060



UFPIGAKIA DUNRMENROAR " OLM UVIFUOUN

1 v

0.0
100,0
200.0
300.0
400.0
500.0
600.0
700.0
800.0
900.0

1000,0

DIV =
YC =
FATOR

50040
1000.0
1500 4,0
200,0
2507 ,0
300’).0
350160
4000.0

uo = 2.00

UA = .60

D = 400.,0

500.0 1000,0 1500,0 2000.0 2500,0 3000,0

«00
«00
00
«00
00
01
)
00
00
«00

«00

163.3
561,0
2 o782

NTOIV

e 00
«00
000
000
000
000
000
000

«00
00
«00
«00
«00
16
1.00
«00
«00
«00

1

DTC

3,93
2481
2014
le70
139
lelb

«99

o856

e 00
000
000
00
00
obd
30
000
«00
00

00

000
«00
«00
00
000
69
135
o01
00
e 00

00

DTMED

00
000
00
e 00
e00
000
000
00

00
«00
000
00
o01
82
1¢29
03
00
«00

«00

DT1

|
1

33
12
93
77
65
55
48
o2

00
«00
00
00
03
86
1.19
09
00
00

82.

3500,0 4000,0

«00
«00
«00
00
.08
«85
1.08
16
00
000

DTMAX

1447
1,20
97
80
67
%-1.)
48
82

«00
«00
«00
00
ols
.81
97
«23
e01
«00

Yvax

560.0
56040
560.,0
56000
56000
560.0
560.0
56000



VWl s@ % VRN

1 u

0.0
1000
200.0
300.0
400.0
5000
600.0
70040
800.0
900.0

1000,0

YNtV
YC =
FATOR

_500,0
1000.0
150300
2001,0
250%,0
3001,0
3500,0
4000,0

BETVE WA WAF T T ITwTe hadh g

ug = 2

500.0
00
«00
«00
«00
«00
«00
«00
02
51
«00

00

L 163,13
761,0
s o782

DTOlV
«00
«00
«00
000
000
«00
«00
000

1000.0
<00
«00
<00
«00
«00
«00
<00
19

1.05
<00

«00

UA = +60
1500.0 2000.0
«00 «00
«00 «00
«00 0«00
«00 «00
00 00
«00 0«00
-00 «00
o4B 70
1.30 133
«00 e01
« 00 «00
uTC DTMED
3.66 000
2.65 000
2403 «00
1.62 « 00
1033 .00
lel2 «00
«98 «00
B3 200

- et

A A 4

e

D = 600,0

2500.,0 3000.0

00
«00
00
00
«00
00
01
82
1¢26
04

0T1

1
1

o208
07
«89
T4
63
%X
]
o0

00
00
00
«00
00
«00
06
«85
lel6
e10

3500.0
«00
«00
«00
00
00
«00
09
83

1,04
17

00

DTMAX

137
1011
090
o746
062
53
o453
040

83.

$000,0
.00
<00
.00
«00
«00
.01
o16
.79
94
024
.01

YMAX

76060
760,0
760.0
760,0
76060
76060
76000
76060



W WP TV TN W WL T VYW etV WAT WaEWTR

1 v uo = 2,00 UA 3 60 D = 80040 84.

500.0 1000.0 1500,0 2000.0 2500.,0 30000 3500,0 4000,0

0.0 «00 «00 .00 -00 «00 «00 <00 «00
100.0 «00 «00 «00 °00 «00 «00 <00 °00
20040 <00 000 °00 <00 <00 «00 «00 «00
300,0 «00 «00 «00 <00 «00 «00 «00 «00
400.0 «00 <00 «00 «00 «00 «00 <00 «00
50040 «00 «00 «00 «00 <00 <00 «00 «00
600.0 «00 <00 «00 <00 «00 «00 «00 «00
700.,0 «00 000 «00 «00 <00 «00 <00 e01
300.0 «00 <00 «00 «00 e 01 e04 «09 15
900.0 003 e23 51 o712 e82 o84 82 o78

1000.0 «59 1.10 1.30 1.31 1.23 l.13 1.02 92

YDIV = 1633
YC = 961,0
FATOR 3 ,TR2

X NTD1V oT1C DTMED 0TI DTMAX YMAX
_50n,0 «00 Jebs 00 123 1.17 960.0
1000,0 «00 2451 «00 1.03 95 960,0
1500,0 00 1494 00 86 77 960.0
2000.,0 00 1455 00 71 o646 960.0
2500,0 00 1.28 00 +60 53 960.0
3000.0 00 1008 «00 52 45 960.0
3500.0 00 92 «00 1 39 960.0
4000,0 «00 80 00 39 o34 960.0



Wl e TV RWTN LWL Te'T'wWwTe - W ilT WaT W W

85.
1 vu Uue = 31.00 UA = 20 D = 40060

500,0 1000,0 1500,0 2000,0 2500,0 23000.0 3500.,0 4000,0

0.0 «00 «00 <00 «01 e 03 «06 e10 18
100.0 «00 «00 «00 «01 e 04 «07 11 ol5
200.0 «00 «00 o01 «03 « 06 ol0 o146 ol7
300.0 <00 <01 «03 o 07 o12 15 o18 o2l
400.0 «00 «03 «09 e15 19 22 o 26 26
50040 «03 012 o21 27 «30 «30 «30 °29
600.0 «20 036 o8l 042 . °38 e35 32
700.0 «66 °69 «64 57 51 o845 o460 35
R00.0 1.25 1.00 81 ol 57 «49 42 037
90040 1.33 1.03 83 <28 o57 °49 Y. °37

1000.0 81 o717 69 «60 52 046 e 40 °36

YOIV = 283,1
YC 3 861.6
FATOR = ,982

X NTOIV DrC DTMED oTI DTMAX YMAX
50040 00 1.36 00 1.20 1.10 86040
1000.0 00 1.0 00 092 .85 86040
150040 02 83 .01 o764 068 86040
2009,0 06 68 003 61 ¢55 86040
2500,0 .10 57 06 51 o846 86040
3007.0 o164 48 .10 43 040 86040
350 1,0 17 Y o154 .38 034 86040
4009,0 20 37 o7 033 30 86040



PESCARGA SURMERSA ==~ 5EM DJFUSOR

1 U o = 3
500.0
0.0 «00
100,0 «00
200,0 «00
300.0 «00
40040 «00
500,0 «00
600.0 «01
700.0 «05
800.0 o224
900.0 «68

1000.0 1.18

YDiv = 2R3,1
YC = 1061.6
FATOR = ,982

X DTDIV
500,0 <00
10000 00
1500,0 00
2000,0 .01
2500,0 03
3000,0 <06
3500,0 <08
4000,0 .11

1000,0
«00
«00
«00
°00
e00
01
004
o186
36
.68

L)

UA = ,20

1500,0 2000.0

DTC

1.27
98
79
65
54
o846
o840
35

+00
«00
+00
+00
.01
008
010
o23
o8l
NY

o7

«00
00
00
01
..0&
08
o156
28
o2
55

o648

DTMED

«00
00
«00
01
002
004
006
e 09

D = 600

86.

2500,0 3000,0 3500.,0 4000,.%

201
e01
02
o064
07
ol2
o220
30
b0
49

56

DTl

1

ol2
«87
70
58
49
oh?
36
032

02
002
04
00
10
ol6
22
30
37
43

"7

04
05
06
o 09
13
ol8
23
29
o34
38

bl

DTMAX
92
o712
58
o8
ob0
034

030
26

00?7
08
09
ol
o158
19
23
28
o31
o34

36

YMAX

106040
106040
1060,0
1060,0
106000
10600
1060.0
1060,0



WLILAMRODR DUDTICRDAR <= DJCL™ UVIPUSUKR

1 v o = 3,00

500.0 1000.,0

0.0 <00 «00
100.0 «00 <00
200.0 <00 <00
300.0 «00 <00
400,0 <00 «00
500.0 .00 «00
600.0 <00 «00
700.0 «00 °01
800,0 .01 «05
900.0 o 07 016
1000,0 027 «38

YDIV = 283,]
YC = 126146

_500,0
100000
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

nTDIV
000
000
000
000
o01
02
04
006

UA = ,20

D = 800.0

1500.0 2000.0 2500.0 3000.0 3500,0

«00
«00
«00
«00
«00
«00
002
«05
ol2

YL}

DTC

1019
93
o 15
62
52
45
39
o34

b2

00
00
00
00
01
02
o 04
09
17
28

o2

DYMED

00
e 00
00
« 00
00
o 01
«03
e 06

00
«00
00
01
02
04
«08
13
21
30

e39

)
|

T1

e 05
83
o867
55
oh7
oh0
35
3]

00
01
o01
02
o064
07
ol
ol6
23
30

37

o0l
02
03
04
06
09
13
ol8
23
29

33

DTMAX

o179
062
51
042
¢35
30
o26
23

87.

4000,0
03
003
o008
006
«08
o1l
015
19
23
027
31

YMAX

126060
126040
1260.0
1260.0
126060
126060
1260.0
126060



DESCARGA SURNERSA == SENM DIFUSOR

1 v o = 3,00 UA = .60 D = 400.0 88.

500.0 1000.,0 1500.0 2000.0 2500,0 23000.,0 3500,0 4000,0

0.0 <00 <00 <00 «00 00 «00 e00 «00
100.0 <00 «00 <00 <00 <00 <00 «00 000
200,0 <00 000 «00 <00 <00 <00 «00 «00
300.0 «00 000 <00 .00 <00 «00 «00 «00
400,0 <00 <00 <00 «00 <00 000 e01 002
500.0 <00 <00 «00 .03 <09 017 26 *30
600.0 2.87 2.41 1.97 1.62 1.35 1.16 98 85
700,0 «00 000 «05 o186 29 39 45 Y
RO0.O <00 <00 <00 «00 «00 o0l «02 °05
90040 <00 <00 <00 «00 *00 «00 «00 «00

1000.0 <00 <00 «00 <00 <00 «00 e 00 «00

YDIV = 163,5
YC = 614,0
FATOR = ,964

X DYDIV ’ oTC DIMED 011 DTMAX YMAX
_500,0 00 3,08 000 *80 1.27 6100
1000,0 00 276 000 67 99 61060
1500.0 .00 2010 .00 055 .79 6'000
2000,0 000 1466 00 o6 -1} 610.0
2500,0 00 135 00 38 53 61060
3000,0 000 1.13 000 33 o b4 610.0
3500,0 «00 096 00 28 38 6100
4000,0 «00 83 000 24 33 610.0



- e e - v W w v TWm Y W - v et WaaWwTE

1 v Uo = 3,00 UA = o60 D = 650040 89.

500.0 1000.0 1500,0 2000.0 25000 3000.0 3500.,0 4000,0

0.0 «00 «00 <00 «00 «00 «00 «00 00
100.0 00 «00 «00 «00 *00 «00 «00 e 00
200,0 «00 00 °00 «00 * 00 «00 °00 00
300.0 «00 «00 «00 °00 <00 «00 «00 «00
400.0 «00 «00 <00 «00 «00 «00 «00 00
500.0 <00 «00 «00 .00 « 00 <00 <00 «00
600.0 <00 e 00 00 «00 00 «00 e01 002
700.0 00  ,00 «00 «03 °10 o18 25 o 30
800,0 2.78 2.32 1.89 1.55 1.30 1.10 *95 e83
900.0 00 01 06 18 e31 Y o845 'Y
1000,0 000 «00 .00 «00 «00 001 003 006

YDIV = 16345
YC_S 814,0
FATOR = ,964

X DIDIV D1C DTMED 0TI DTIMAX YMAX
_500.0 .00 3062 .00 077 ‘Ql‘ BIOQO
1000,0 00 2461 <00 65 89 B10.0
1500,0 00 2.00 «00 53 71 810.,0
2000,0 00 159 200 b «58 B10.0
2500,0 00 130 00 37 o8B 810.0
3000,0 00 1.09 00 32 b0 810.0
3500.0 00 93 «00 27 35 810.,0
4000,0 00 N} «00 o246 o 30 810.0



DESCARGA SURMERSA == SEM DIFUSOR

1 v uo = 3
50040
0,0 000
100,0 «00
200,0 «00
300.0 «00
400,0 e 0
50040 00
600,0 «00
700,0 000
800,0 <00
900,0 «00
1000.0 2.70
YDIV = 163,5
YC = 1014,0

FATOR = ,964

X

50040
1000,0
15000
2000,0
2500, 9
3000,0
350040
4000.0

DTDIV
000
000
«00
«00
o 00
000
000
000

1000,0
«00
«00
«00
«00
«00
000
«00
00
«00
»00

2023

UA = 60

1500,0 2000,0 2500,0 3000,0

1

DTC

3,41
2048
191
1653
126
106

90

o719

00
00
»00
00
000
00
«00
«00
000
«01
82

000
00
000
00
000
00
000
e 00
e00
204

1.50

DTMED

00
00
00
00
00
00
00
00
000
o1l
1.26

D

T1

75
082
51
oh3
36
3]
o6
23

«00
«00
00
00
« 00
00
«00
00
00
19
1.07

90.

3500.0 4000,0

00
00
«00
«00
00
00
000
000
01
26

92

DTMAX

69
61
53
045
¢39
¢33
o29
o26

I”AM

«00
00
o00
«00
«00
«00
e 00
000
003
031

YMAX

1000,0
1000,0
1000,0
1000,0
1000,0
100060
100060
10000



DESCARGA SUBMERSA == SEM DIFUSOR

2 v Yo = 1,00 UA = 20 D = 8000 7.

500,0 10000 1500,0 2000,0 2500.,0 3000.0 3500,0 4000,0

0,0 o480 o712 1e02 1626 137 lobs 1e86 ) PY Y
100.0 51 «82 1.08 1.27 1.39 1.45 1.46 1.43
200,0 «86 109 1e26 1.38 1645 1.47 le86 ) P %)

300.0 1.40 1.49 1e52 153 1652 1,50 146 le62
430.0 2405 1.93 179 l1.68 1659 1652 le46 le80
500.,0 2,64 2,30 2.02 1.81 1465 1,53 lo44 1637
600,0 2.98 2050 2e14 1.86 167 1e52 l1e41 133
700,0 2e9h 2eb8 2012 1.864 1063 l.48 136 le28
RO0.O 2455 2423 1496 173 1455 1040 1.29 1.21
900.0 193 1.83 1.69 1s56 le 4] 1.29 l.20 113
1000,0 1.28 1637 1e36 1,31 123 1016 1.09 1,03

YDIV = 400,0
?CAI 660,7
FATOR = o455

X DTDIV DTC DTNED DT1 DTMAX YMAX
_500,0 93 1037 56 133 1437 640,0
1000,0 «88 lelé o 60 1.13 1.16 640,0
1500.0 o882 98 o 64 98 1,00 640.0
2000.0 oT6 ¢85 ob6 86 oB8 620,0
2500,0 o712 15 b7 77 o 79 50000
3000,0 69 69 b7 70 oTH 500,
3500.0 066 63 o866 086 o7l 300.,0
4000,0 o b4 b0 o64 y.YY o69 0,0



NESCARGA SURMERSA == SEM DIFUSOR

2 v uo = 1,00 UA = 020 D = 600,0 92.

500,0 1000,0 1500,0 2000,0 2500,0 3000.,0 23%500,0 4000,0

0.0 o10 25 o84 o664 81 °93 1.01 1,05
100.0 . .14 «30 °49 +68 *83 *95 1.02 1.06
290.0 o27 o845 63 o78 *90 *99 1,06 1,07
300.0 52 o71 «B84 7Y 1.01 1.06 1.08 1.09
400.0 092 1.05 1.11 1.13 1.14 1.13 1.12 1.11

500.0 1.43 1.45 1.40 1.34 1.27 1.22 1417 1.13
600.0 1.99 1.864 1.67 1.52 1.39 1.29 1.21 1e16
700.0 2.48 2.15 1.88 1.66 1.48 1.3¢ 1.23 1.15
800.0 2,75 2.32 1.29 1.73 1.52 136 1.23 1e14
900.0 2.72 2430 1.98 1.72 1.51 1,35 1.22 1e12

1000.0 2.40 2.10 1.85 1.63 1.45 1.30 1.17 1.08

YDIV = 00,0
YC = BAO.7
FATOR = ,455

X DTDIV DTC DYMED 0Tl OTMAX YMAKX
_500,0 oh2 1426 o223 1e26 l.18 840.0
1000,0 48 1006 «29 1e06 1,00 840.0
1500,0 50 9] ¢35 91 87 840.,0
2000.0 52 o798 o40 +80 o6 840.0
250000 .52 069 ..‘ .70 .67 33000
3000,0 52 ob2 47 63 60 810.,0
3500,0 51 56 o490 57 55 77040
‘000.0 .50 051 0‘9 053 051 69000



DESCARGA SUBMERSA == SEM DIFUSOR

2 v ue = )
500.0
0.0 «02
100.0 e03
200.0 .08
300.0 017
400,.0 °33
560.0 «60
600.0 *98
700.0 1,64
R00.0 1.93
900.0 2434
1000,0 2.56
YDIV = 400.0

YC = 1060,7

FATOR = 455

_500,0
1000,0
1500,0
2000,0
2500.,0
3000,0
3500,0
4000.0

DTO1V
e15
22
28
32
o34
36

038
39

1000.0
08
o10
17
29
4B

75

UA = ,20

D = 800.,0

93.

1500,0 2000.,0 2500.0 3000.0 3500,0 4000,0

1
)|
)|
1
1

DYC

117
99
«86
oTh
65
+58
52
b7

018
o21
29
o2
61
.1
9 1
36
60
78
87

32
34
bl
53
69
+88

1,28

1.45
1.57
1,63

DTMED

08
'S k)
e]b
23
o27
31
34
«36

o45
Y
53
63
e76
90
1,05
1.19
1.31
1,39
1,43

0Tl

elb
99
86
75
.1}
59
53
o848

58
59
o664
71
«80
90
1,01
1.11
1.19
1.25
1.28

68
69
o172
77
83
90
97
1,04
1.09
1.13
1.15

DTMAX

099
¢85
oTH
o 64
57
51
o 46
b2

s

75
o768
o78
o8]
85
89
94
98
1.01
1.03
104

YMAX

1060,0
1040,0
1040.0
1040,0
1040,0
10¢0,0
1020,0
1000,0



DESCARGA SURMERSA == SEM DIFUSOR

eV

0.0
100.0
200.0
300.0
400.0
500.0
600.0
700.0
800.0
900.0

1000.0

YOIV =
YC =
FATOR

_500,0
1000.0
1500,0
2000,0
2500,0
3000.0
3500.0
4000,0

Uo = 1,00 UA & 60 0O = 400,0

500.0 1000.0 1500.0 2000.0 2500,0 3000,0

00 «00 00 00 00 «00
«00 «00 «00 00 «00 00
00 « 00 00 «00 00 00
«00 «00 « 00 00 o01 03
«00 o0l 05 16 30 87

1634 1.90 221 2032 2+31 2.22
Se37 4,79 .22 3.72 3.28 291

«03 15 e 37 064 «87 1,06
+00 00 « 00 01 o 04 ell
«00 00 «00 +«00 «00 «00
«00 00 00 «00 «00 «00
230,49
571,0
| ] .5‘5
DTDIV DTC DTMED DTl
00 3,87 200 277
00 3.15 «00 2e62
00 Ceb?2 «00 2011
«00 2¢2) 00 1.86
00 1¢92 00 1462
«00 1468 00 Je84
«00 1e48 «00 1.28
01 1e32 01 1015

94.

3500,0 4000,0

00
00
«00
07
o682
2.11
2460
1.17
19
o0l
00

DTMAX

3,02
Ce65
2032
2003
1.79
159
1e42
1.28

«00
00
e 01
13
74
197
¢34
1.24
29
03
00

YMAX

570.0
57040
570.0
570.0
57000
57000
57000
5700



'DESCARGA SURMERSA ~= SEM DIFUSOR

2 U. U0 = 1,00 UA = ,60 D = 600,0 95.

S00.0 10000 1500,0 2000.0 2500,0 3000.0 3500,0 4000.0

0.9 «00 <00 «00 «00 «00 «00 00 N1
100.0 .00 «00 «00 <00 «00 «00 «00 «00
200,0 «00 «00 «00 «00 <00 <00 «00 o0D
300.0 «00 «00 00 «00 «00 <00 «00 °09
400,0 «00 «00 «00 «00 «00 .00 «00 °01
500,0 «00 «00 °0) «00 «01 002 °06 o12
600,0 «00 001 05 o164 29 o845 *60 o72

700,0 1.26 1.83 2e15 227 2427 2.19 2,07 194
8000 5.30 “e 78 s.18 3.68 3.25 2.88 2.57 2431
900,0 002 e13 °38 60 86 1,02 lels 1.21

1000,0 «00 «00 «00 e01 °06 .10 .18 28

YNIV = 230,9
Y_c s T71,0
FATOR = ,545

X pTotv oYC DYMED 18 | DYMAX YMAX
_500,0 000 3.86 00 2e74 2.88 77060
1000.0 00 3613 000 2639 253 77040
1500,0 «00 2460 000 2.08 2e22 77060
2000,0 o00 2.21 e00 1.82 1.95 770.0
2500.,0 o00 1.90 00 160 1071 7700
3000,0 «00 1.66 o 00 1042 1.52 7700
3500,0 000 le46 «00 1027 1636 77060
4000,0 000 1030 000 lels 1.22 7700



DESCARGA SURMERSA == SEM DIFUSOR

2 U U0 = 1.00 UA = 060 D = 80040 96.

500.0 1000.0 1500,0 2000.0 2500,0 3000.0 23500,0 4000,0

0.0 00 <00 «00 °00 «00 «00 «00 «00
100.0 «00 e00 «00 «00 «00 «00 «00 «00
200.0 «00 <00 «00 <00 «00 «00 «00 «00
300.0 <00 °00 «00 «00 «00 000 «00 00
400.0 <00 <00 «00 «00 «00 «00 «00 «00
500.0 .00 «00 «00 <00 «00 «00 «00 «00
60040 «00 <00 «00 «00 «00 «00 «00 001
700.0 «00 <00 00 «00 °01 002 «06 o11
800.0 00 +01 o064 013 o217 °43 *58 e70

900.0 1.20 177 Cel0 Ce23 2¢23 Celb €05 le92
1000.0 S.24 4,70 4,14 3.64 3.22 2485 2455 2029

YPIV = 230.9
YC = 971,0
FATOR = o545

X DYD1V oYC OTMED ov1 DYMAX YMAK
_500.,0 00 3,85 «00 2e12 Cebd 9700
1000,0 00 3.12 «00 2037 2016 970.0
1500,0 «00 2e¢59 «00 207 190 970.0
2000,0 «00 2419 «00 181 168 970.0
2500,0 00 1.89 «00 159 1009 970.,0
3000,0 00 1465 «00 1e6] 1032 970.0
3500,0 «00 1045 «00 128 1018 9700
4000,0 00 1e29 «00 1e13 1,06 970.0

/4@407



DESCARGA SUBMERSA == SEM DIFUSOR

2L U0 = 2,00 VA = .20 D = 400.0 97.

500.0 1000.0 1500.,0 2000.0 2500.,0 3000.0 23500,0 4000,0

{.o .01 05 el 26 39 50 58 63
loé.o 002 .08 o17 *30 o8l 52 59 oB4
200.0 007 o16 °28 39 49 *56 62 o56
300,0 19 33 45 53 *S9 63 66 68
400,0 Y «59 68 o7l o172 oT2 o72 o7l
500,0 87 °96 .94 90 85 81 o77 o764
600.0 1.41 131 -1.19 1,07 o97 <88 .81 oT6
700.0 1.89 1.60 1.38 1.19 1,04 «93 86 o177
800.0 2,09 1.72 1445 1.26 1,07 096 o84 o77
900.0 1.92 1.62 1.39 1.20 1,05 °92 «83 o75

1000,0 1.46 1436 1.21 1.08 97 «87 79 oT2

YOIV = 400,0
YC = B804,.8
FATOR = o764

X DYDIV DYC DYMED 0Tl DTMAX YMAK
_500,0 o34 160 17 170 1.61 800.0
1000,0 o485 1.32 25 l1e61 1634 800,0
1500,0 52 lell 31 120 1,13 800.0
2000,0 54 94 37 1,03 97 800.0
2500.0 .55 082 .QZ 059 085 BDO.D
3000,0 55 o72 87 o719 o715 800.0
3500,0 55 Py e 49 oT1 067 780.0
4000,0 56 58 «51 .13 o6} 74060

A%44/7



DESCARGA SUBMERSA == SEM DIFYSOR

2 v UO = 20.°

UA = (20

98.

500.0 1000.0 1500,0 2000.0 2500,0 3000.0 3500.,0 4000,0

0.0 «00
10040 <00
200.0 01
300.0 «03
400,0 e10
50040 °26
600.0 «51
70040 «90

800.0 1.37
900.0 177

1000,0 1.98

YDIV = 400,0
YC = 1004,.8
FATOR = o764

X DYDIV
_500,0 07
1000,0 15
1500,0 23
2000,0 29
2500,0 «33
3000,0 36
3500,0 38
4000,0 b0

o0l
02
00
09
20
37
63
98
1.26
1.51
1.61

|
1
|

oIC

148
1.23
1e04
«B89
o78
«68
61
55

°04
05
10
o17
°30
87
69
092
016
30

036

10
el2
17
25
38
53
70
o88
1,03
1013
1.17

DIMED

o084
+08
13
el8
«23
2B
«32
36

o18
20
25
33
o83
56
69
82
92
99

1.02

(18

58
32
13
97
85
75
o067
«60

o27
28
32
39
A7
57
66
76
83
88

e 89

o35
36
39
1 L
50
57
o646
70
75
78

DTMAX

1¢34
.12
95
82
o 72
063
56
51

%)

82
082
obs
A8
52
57
o6}
65
69
71
o72

YMAX

10000
1000.0
1000,0
1000,0
1000.0
1000.0
1000.,0

990.0



PLOLAROA

DUNEHELE KOA

2V U0 = 2,00
500,0 1000.0
9.0 «00 « 00
100.0 .00 «00
200.0 «00 « 01
300.0 «00 .02
400,0 «02 «06
500.0 «05 012
600,0 e13 23
700.0 29 o8}
800.0 56 «66
900.0 .93 7Y
1000.0 1.34 1.22
YDIV = 400.0
YC = 1204,8
FATOR = 764
X DTDIV
500,0 «01
1000,0 T
1500,0 «09
2000,0 olb
2500,0 e18
3000,0 22
3500,0 25
4000,0 28

UA = 20

=T CER VIFUOUKR

1500,0 2008.0 2500.0 3000.0

DTC

1.38
115
98
«85
oTH
o565
58
52

)
02
03
06
ell
20
33
50
70
91

10

04
04
07
o1l
o18
27
39
54
70
85

99

DTMED

01
002
05
08
12
16
20
24

«08
09
ol?
17
o264
33
obé
56
68
79

0

1
1
1

71

ohB
25
07
92
81
oT2
.1}
57

ol
15
o18
022
o9
37
o486
55
65
73

99.

3500,0 4000.0

20
o2l
o264
28
33
&0
&7
54
)|
67

oT2

DTMAX

1.15
096
«83
Tl
63
55
o9
Y)Y

Ay

o26
27
29
o2
306
)}
&7
52
57
52
65

YMAX

12000
1200,0
1200.0
1200,0
1200.0
1200,0
1200.0
1200.0



DESCARGA SURMFRSA == SEM DIFUSOR

r 1) uo s 2,00 UA = .60 D = 400,0 100.

500,0 1000.0 1500,0 2000.0 2500,0 3C20.0 3500,0 4000,0

0.0 «00 «00 «00 «00 «00 «00 «00 e00
100.0 «00 +00 .00 «00 «00 <00 «00 «00
2000 «00 000 «00 000 «00 «00 «00 000
300.0 000 .00 «00 «00 «00 000 «00 000
400.0 «00 000 «00 200 «00 01 003 006
500.0 «00 00 002 009 022 036 o849 59

60060 3.13 3,18 292 259 2.27 2400 1,77 1457

70000 006 034 o7 1.01 1.18 1.26 1.23 119
800.90 «00 00 -%0 001 +03 «09 017 o26
900.0 00 00 <00 000 «00 00 00 002

1000,0 «00 .00 e00 «00 «00 00 000 °00

YOIV = 230,.9
YC = 62B.0
FATOR = ,945

X oTD1LV pTC DTMED (1A DTMAX YMAX
_500.0 e 00 5.91 00 2065 3,03 £3060
1006,0 «00 4048 000 ¢33 2059 630.,0
1500,0 +00 3.54 «00 2003 2019 630.,0
2000,0 «00 2089 00 176 1.86 63000
2500,0 00 242 «00 153 1.59 630.0
3000,0 00 206 «00 1e34 1.38 630.,0
3500,0 00 1.78 «00 lel8 1.21 630.,0
4000,0 000 1456 000 1004 1.06 630,0

At



DESCARGA SURMERSA == SEM DIFUSOR

101.
2 Vv Uod = 2,00 UA = ,60 D = 600.,0

500,0 1000,0 15000 20000 2500,0 3000,0 3500,0 4000,0

0,0 «00 «00 000 e 00 «00 «00 «00 «00
100,0 «00 «00 00 «00 «00 e 20 000 «00
200,0 «00 000 «00 «00 e00 «00 «00 e 00
30040 <00 «00 °00 «00 °00 00 e 00 °00
400.0 20 <00 000 «00 «00 «00 °00 °00
50040 <00 «00 <00 .00 00 <00 «00 000
600,0 «00 <00 00 «00 «00 01 . ,03 °07
700.0 «00 000 e03 o1l o264 *39 51 59

RO0,0 3,16 310 281} 2ohO 218 1¢92 170 1451
900,0 010 Y 77 1.04 1.18 1.22 1.21 lel6
1000.0 000 «00 000 001 004 010 °18 027

Yniv = 230,9
YC = R28,0
FATOR = 945

X DYDIV DTC DTMED D71 DTMAX YMAX
_500,0 00 Se49 00 2455 2o71 830.0
1000,0 000 420 00 2426 2031 830.,0
1500,0 000 3,35 000 196 1,95 830.0
2000,0 000 2075 o00 1468 1466 830.0
2500,0 000 2030 000 1¢47 1442 830.0
3000,0 000 1697 000 le28 1023 830.0
3500,0 000 l1e71 00 1e13 1,08 830.0
4000,0 000 1450 000 101 95 830.0



DESCARGA SUBMERSA == SEM DIFUSOR

!} Uo = 2
5000
0.0 «00
1000 «00
20040 .00
300.0 <00
400.0 «00
50040 «00
600.0 «00
70040 ] )
800.0 «00
900,0 000
1000.0 3.13
YOiv = 230,9

YC = 10280

FATOR = o945

_500,0
1000,0
1500,0
2000,0
2500,0
3000.0
3500,0
4000,0

DTDIV
«00
000
00
«00
000
00
000
000

1000.0
000
000
000
00
e 00
e 00
00
e 00
e 00
00

3,01

UA = .60

D = 800.0

1500.0 2000.0

2

DTC

S.16
3.97
.18
262
221
189
164
1045

000
«00
e 00
00
00
00
00
00
00
06

T2

e 00
« 00
00
000
000
00
000
«00
00
e13
240

DTMED

102.

2500,0 3000.0 23500.0 4000,0

00
00
000
00
00
«00
000
000
00
o2?
2.11

ov1

2eb§
215
1.87
162
1e61
126
1.09

97

«00
«00
00
00
o01
1)

1.85

000
000
00
00
00
00
000
000
04
52
le66

DIMAX
2.06
1.80
1.56
136
10:8
1,06

%1
81

pe)

00
00
08
000
000
00
00
00
08
60
led6

YUAX

1030.0
1030.0
1030.0
1030.,0
1030,0
1038:0
1030,0
1030.0



 DESCARGA SUBMERSA == SEM DIFUSOR

103.
e v Uo = 3,00 URA = .20 D = 400.0

500.0 10000 1500,0 2000.0 2500,0 3000.0 3500,0 4000,0

0.0 « 00 «00 °01 003 °07 o13 °19 25
100.0 «00 «00 «01 «03 008 ol6 20 26
200,0 « 00 01 «03 «07 012 o18 o264 o28
300.0 «00 002 e 07 o13 °19 o246 29 032
400.0 002 07 15 23 29 033 035 037
500.0 .08 19 «30 «37 b1 42 Y. Y.
600.0 027 42 51 o564 o564 52 50 °47
700.0 °68 o77 o717 73 o867 *61 *56 o502
800.0 1.26 lels 1.00 .88 77 68 61 55
900.0 1.7 1.38 1.15 97 83 o72 63 e56
1000,0 1.70 1.38 1.15 97 83 o712 63 56

YNIV = 400,46
YC = 949,0
FATOR =1.000

X oTDIV 07C DIMED D11 DTYMAX YHAX
_S500,0 002 177 01 176 1.65 950.0C
1000,0 e 07 1.42 « 04 1¢62 1,33 950,0
1500,0 15 1.17 «08 1.18 1,10 950,0
2000,0 023 98 13 «99 93 950.,0
2500,0 29 .1 18 85 80 950.0
3000,0 ¢33 73 23 oTH 069 950.0
3500,0 035 1) 27 065 061} 950.0
4000,0 37 57 31 58 54 940,00



DESCARGA SUBMERSA == SEM DIFUSOR

2 v uo = 3
500,0
0.0 <00
100.0 .00
200.0 «00
300,0 «00
400.0 000
500.0 01
600.0 03
700.0 By
800,0 032
900,0 oT2
1000,0 1.22
YDIV = 600.4
YC = 1149,0

FATOR =1,000

5000
100000
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

DTDIV
«00
01
004
008
13
17
2]
o264

1000,0
000
000
000
00
01
003
009
.23
45
77

1,09

UA = .20

D = 600

104,

1500,0 2000,0 2500.0 3000.0 3500,0 4000,0

DTC

165
13
110
93
«80
70
b1
o546

«00
«00
«00
o01
«06
.08
18
e32
52
o75

96

o 01
«01
02
o064
08
e15
25
38
56
o7l

-1}

DTMED

«00
00
002
o 06
07
oll
15
19

02
03
004
o08
13
020
30
bl
56
65

oTh

D

1
1
1

T1

.1}
3
oll
004
81
oT1
ob?
55

05
06
08
ol2
ol7
o286
33
42
51
60

« 66

09
e10
ol2
o16
o21
27
P 1)
bl
48
54
59

DTMAX

1.39
1elb
95
B0
069
60
53
b7

ol

15

YMAX

115040
115060
1150.,0
115040
115060
1150.,0
1150.,0
115060



DESCARGA SUBMERSA == SEM DIFUSOR

2 v Uo = 3
500,0
0.0 <00
100.0 «00
200,0 <00
300.0 000
400.0 000
500,0 00
600.0 000
70040 .01
RO0 .0 004
900.0 olb
10000 036
YDIV = 400,46

YC = 1349,0

FATOR £1.000

_500.0
7000,0
15000
20000
250040
3000,0
3500,0
4000,0

DT01V
00
«00
001
02
¢ 05
o 08
ol2
15

1000.0
00
e 00
00
00
00
00
001
04
o1l
25

obB

UA = .20

D = 800

1500,0 2000,0 2500,0

D7C

155
le26
105
89
o 17
67
59
53

00
00
000
00
e 01
02
05
o10
20
34
53

000
00
00
e01
02
05
09
16
26
39

-1

DTMED

00
«00
000
01
°03
005
«08
o1l

e01

0

1
1
1

3000,0 23500.0

11

55
27
06
90
78
+68
060
54

02
02
003
05
08
ol2
ol8
25
«33
b2
50

04
05
06
08
o1l
ol6
o2l
027
s34
obl

47

DTMAX

1.21
99
83
7]
61
«54
b7
o2

At

105,

4000,0
007
.08
009
.11
15
019
023
+28
036
39

o

YMAX

1350.,0
135000
1350.0
1350.0
1350.0
1350.0
1350.,0
1350.0



DESCARGA SUBMERSA == SEM DIFUSOR

106.
1) uo = 3,00 UA = .60 D = 400,0

500.,0 1000.0 1500,0 2090.0 2500,0 30%0.0 3500.0 4000,0

0.0 .00 .00 .00 .00 +00 .00 +00 «00
100.0 +00 .00 «00 .00 «00 .00 +00 *00
200.0 .00 +00 <00 .00 +00 ¢00 +00 «00
300,0 .00 *00 .00 <00 «00 +00 .00 *00
00,0 .00 .00 «00 .00 <00 +00 +00 <00
500,0 .00 .00 <00 <00 «00 .01 .02 .05
60040 .00 .00 .01 06 15 .25 ¢35 82

700,0 1,82 2.03 1,97 1.81 1¢62 1.45 1.29 lels

800.0 o148 Y °76 95 1,03 1,08 1.01 96
900,0 «00 00 «00 01} 04 o 09 016 26
100060 «00 000 000 .00 000 000 001 002

YOIV = 231,.2
YC = T734,0
FATOR =1,000

X NTDIV 07C DTMED DTI DTMAX YMAX
_500,0 e 00 456 000 175 2.19 73060
1000,0 00 3049 000 1.48 l1.82 730.0
1500,0 e 00 2e78 000 1.26 1.52 7300
2000,0 000 2428 000 1¢06 1.28 73060
2500,0 00 1491 00 90 1,09 73060
3000,0 00 1.63 000 78 94 73060
3500,0 00 1.42 000 69 82 7300
4000,0 00 1¢26 000 6] 73 730.0



DESCARGA SUBMERSA == SEM DIFUSOR

107.
2V uo = 3,00 URA = 060 0D = 600.0

500.0 1000,0 1500.,0 2000.,0 2500.,0 3000.0 3500.,0 4000,0

0.0 «00 «00 <00 «00 «00 <00 «00 °00
100.0 «00 <00 «00 «00 °00 - ,00 e 00 °00
200,0 <00 «00 «00 «00 *00 «00 »00 °00
300.0 <00 <00 «00 °00 «00 «00 «00 e00
400,0 00 .00 «00 «00 *00 00 *00 «00
500.0 «00 «00 «00 <00 00 «00 «00 e00
600,0 «00 *00 «00 <00 °00 *00 «00 e00
700.0 «00 «00 «00 «00 «00 e01 002 «05
800.0 «00 «00 002 .08 o17 o27 «36 °43

900,0 1.88 2.01 1.92 1.75 157 1.40 1.25 lel12
1000,0 20 52 o81 097 1.03 1,03 e99 93

Ypiv = 231.2
YC = 934,0
FATOR £1,000

X DTDIV oTC DTMED ofi DTMAX YMAX
500,0 00 025 00 1.67 1,85 93040
1000,9 00 3.28 00 1e81 1,564 93040
1500,0 00 2063 +00 1419 1,28 93040
2000,0 00 2.17 00 1.0} 1,08 93040
2500,9 00 1483 00 87 .93 93040
3000,0 00 1.57 00 75 80 93040
3500,0 00 1036 00 66 o70 93040
4000,0 00 1,20 00 59 062 9300



DESCARGA SUBMERSA == SEM DIFUSOR

2V Uo = 3
500.0
0.0 «00
100.0 «00
200,0 «00
300.0 <00
400,0 «00
50040 000
60040 .00
700.0 .00
800.0 000
900.0 «00
1000,0 °00
Yoiv = 231.2
YC = 1134,0

FATOR =1,000

_500,0
1000.0
1500,0
2000.0
25000
3000.0
3500.0
4000,0

DTD1V
«00
00
«00
000
000
00
00
00

10000
e 00
e 00
000
o 00
000
«00
«00
00
e 00
000

UA = 60

108.

1500,0 2000.0 2500,0 3000.0 23500,0 4000,0

DTC

4,00
3,11
251
2.08
1.76
1651
1432
l1e¢16

000
+00
000
o0
«00
000
00
000
«00
00
003

09

DTMED

<00
00
00
00
00
00
00
«00
00
00

19

D

1
1
1

T1

«6]
35
olb
97
9.1}
73
0264
57

000
«00
000
e 00
000
e 00
e 00
«00
00
)
29

000
00
00
00
«00
e 00
00
00
00
03

37

DTMAX

1.38
1.20
1.0
o89
o78
«68
60
56

00
«00
e 00
000
o00
000
000
000
000
006

b3

YMAX

1130.0
1130.0
1130.0
1130.0
1130.0
1130.0
1130.0
1130,0



DESCARGA SUBMERSA == SEM DIFUSOR

2\

0.0
100,0
20040
300.0
400.0
50040
60040
700.0
800.0
900,0

1000,0

YDiv =

YC =

FATOR L J 0782

500,0
§000.0
1500,0
2000,0
25000
3000,0
3500.0
4000.0

DIDIV
19
28
o34
+38
b0
N Y
o83
43

U0 = 4,00

500,0 10000

01 004

002 05

o084 010

o1l 20

o26 35

Y | 56

o79 82

1.16 1.08

1.49 1,29

1466 1.39

1,61 1.36
400.4

928,0

U‘ .20

1500,0

1
1
1

0T7C

130
1.09
93
81
70
062
56
51

10
012
018
29
Y]
61
81
«99
012
19
017

e19
021
027
36
Y]
62
o7
«89
98
1,03
1.02

DTMED

o10
e15
21
26
031
035
39
bl

29
30
35
42
52
62
o72
81
87
90

89

D = 400,00

(1384

1
|

30
10
94
«81
oT1
63
57
52

2000,0 2500,0 3000,9

37
38
42
b7
-1
o8l
6B
oT4
o78
«80
79

3500.0
obé
45
A7
50
55
60
.13
68
71
o72
71

DTMAX

1.20
1.01
87
o715
066
59
53
o8

109.

4000,.0
49
49
o51
53
+56
o508
061
o6
65
65

+ 68

YMAX

930.0
930.0
930.0
930.0
930.,0
920,0
910.0
BRO.O



DESCARGA SUBMERSA == SEM DIFUSOR

2 Uo = &
50040
0.0 00
1000 <00
200.0 .01
30040 .02
400.0 06
50040 o168
60040 «28
700.0 «51
800.0 81
900.0 1.13
1000.0 1.40
YOIV = 400,48
YC = 112840

FATOR = .782

_500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

DIDIV
05
10
16
20
oCh
o28
30
032

10000
01
01
03
«06
13
.23
39
59
.82

1,064

1.22

UA = ,20

D = 600

110.

1500,0 2000,0 250°,0 3000.0 3500,0 4000,0

)|

0TC

1.21
1,02
+88
oT6
67
59
53
1].]

04
o064
07
ol2
20
31
45
62
79
95

006

0B
09
13
o18
26
36
49
62
o764
85
93

DTMED

o 02
05
«09
13
18
22
o2b
o029

olé
15
19
o246
%)
o840
50
60
69
o717

83

o

1
1

11

o2}
03
88
77
«68
060

o564
oh9

o2l
22
25
29
35
ob2
50
57
o664
70

oTH

27
28
30
36
038
o bbb
49
»55
»60
.1

e67

DTMAX

1.02
086
oTH
o565
57
«50
o485
.41

,41097

33
33
35
37
bl
1)
048
52
56
59

060

YMAX

1130.0
11300
1130.,0
1130,0
1130.0
1130.0
1120.,0
1120.,0



DESCARGA SUBMNERSA == SEM DIFUSOR

2V uo = &
500.0
0.0 e00
100.0 «00
200,0 000
300.0 «00
400,0 «01
50040 «03
600.0 «08
700.0 017
800.0 032
900.0 o564
1000.0 o8l
YDIV = 400.4
YC = 1328,0

FATOR = ,782

_500.0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

pTDIV
01
«03
006
10
olé
17

20
022

002
o 04
08
o15
26
bl
60

o8]

UL = 20

111.

1500,0 2009,0 2500,0 3000,0 3500.,0 4000,0

DTC

1¢15
097
oB4
73
.1}
57
51
046

01
01
°02
N1
.08
016
022
33
Y
e62

78

03
o064
05
08
o113
19
27
37
49
)

73

DTMED

01
002
Py 1Y
006
09
13
16
19

«07
07
«09%

13
017
o264
e31
°40
Y
59

68

b
1

T1

15
98
85
o7k
065
58
52
47

oll
ol2
ole
17
o22
27
o34
obl
49
56

63

o16
o17
19
o21
25
30
036
osl
47
53
58

DTMAY

+89
o716
o865
57
50
o845
o840
36

o2l
o2l
23
25
29
32
37
bl
o6
50
53

YMAX

1330.,0
1330,0
1330.0
1330,0
1330.0
1330.0
1330.0
1330.0



PESLARGA SUBMERSA == SEM DIFUSOR

UA = .60

D = 400,0

12,

1500,0 2000.0 2500.0 3000.0 3500,0 4000,0

2V Uo = 4,00
500,0 100040
0.0 <00 00
100.0 <00 <00
200.0 00 <00
300,0 «00 <00
400.0 e50 <00
500.0 «00 «00
600.0 «00 000
700.0 °00 «00
800.0 «00 <00
900.0 «00 002
1000,0 43 *50
Yoiv = 231.2
YC = 1081,2

FATOR =1,000

_500,0
1000,0
1500,0
2000,0
2500.0
3000,0
3500,0
4000.0

DTC

1032
1.2
96
Y. 1Y
oTH
o686
59
54

«00
00
000
00
00
«00
00
00
«00
05
53

00
000
00
e 00
00
oCO
00
«00
« 00
09

53

DTMED

«00
00
«00
00
00
«00
00
00
o01
ol2
52

0Tl

]
¢33
28
25
022
o200
ol8
el6

00
00
«00
00
00
00
00
00
02
16
50

00
00
00
00
00
«00
«00
00
004
19

124

DTMAX

bl
35

227
o264
o2}

o17

«00
00
00
00
00
00
00
1}
06
021

o b

YMAX

1070.,0
1070,0
1070.0
1070.0
1070.0
1070.0
1070.0
10720



NPFSCARGA SURMERSA == SEM DIFUSOR

2V Uuo = &
500.0
0.0 <00
100.0 «00
200.0 «00
30040 <00
400.0 «00
500.0 00
600.0 «00
700.0 000
800.0 «00
900.0 «00
1000.0 «00
YpIv = 231.2
YC = 1281.2

FATOR 21,000

_500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

DTDIV
00
000
000
«00
«00
000
200
«00

1000.0
00
«00
00
00
«00
«00
00
00
00
00

UA = 60

113.

1500.,0 2000,0 2500.0 3000.0 23500.,0 4000,0

DTC

1.23
105
91
+«80
70
003
57
51

00
00
«00
00
00
«00
00
00
00
00

«00 00

<00 +00

<00 00

«00 «00

«00 <00

00 00

e 00 <00

«00 00

000 «00

«00 00

01 01
DYMED D

00

000

00

00

00

<00

«00

00

11

36
31
27
o246
o2l
el9
o17
15

03

«00
«00
«00
«00
00
«00
«00
00
00
01

o064

DTMAX

35
30
o26
o23
o2l
19
%
15

«00
00
00
00
00
00
00
00
00
01

006

YMAX

12700
12700
127060
12700
1270.0
12700
1270,0
12700



DESCARGA SUBMERSA ~= SEM DIFUSOR

2 v UO = 4,00
500.0 100040
0.0 <00 «00
190.0 00 000
200,0 «00 <00
30040 000 «00
400.0 00 <00
50040 «00 e 00
60040 «00 «00
70040 .00 000
800.0 «00 «00
900.0 00 e00
jooo,o0 000 «00
YDIV = 231.2
YC = 148]1,2

FATOR 1,000

50040
1000,0
1500,0
2000,0
2500,0
3000,0
3500, 0
4000,0

0TDIV
000
00
000
e 00
00
00
000
000

UA = ,60

D = 800

ol

1500,0 2000,0 2500,0 3000.0

DYC

1.17
1.00
87
76
68
b1
55
50

000
00
000
00
00
00
00
e 00
000
«00

000
200
00
00
000
«00
000
«00
00
000
«00

DTMED

00
00
00
000
00
00
00
«00
«00
00

0

T1

o34
29
26
23
20
18
ol6
15

e 00
«00
000
000
e 00
e 00
e 00
000
« 00
e 00

3500,0
e00
e 00
00
00
«00
«00
«00
000
00
00
000

DTMAX
31
o27
o264
21
19
17
15
016

114.

4000,0
«00
000
00
00
00
00
000
00
000
00
000

YMAX

1470.0
1470.0
1870.,0
147060
1670.0
1470.0
1670.0
1470.0



APPENDIX A.3

COMPUTER PRINT-OUTS FOR DESIGN (C)

(Temperature increase inside condensers = 8,5°C)

115.



NESCARRA SURMERSA == COM DIFUSOR

° v

uo = }

NILUTCAD INICIAL = 1.4
DELTA TEMP,(CP) = £e5]

0.0
100,0
" 20040
300,0
400.0
500.0
6040
700.0
800,0
900,0

1000.0

YDIV =

YC =

500,0
2033
2448
2.89
3.46
4,03
4,45
4,59
4e61
3.93
3,25

2e49

565.7
600,0

FATOR = (444

50040
§000,0
1500.0
2000.0
25000
3000,0
3500, 0
4000,0

DIDIV
203
1459
135
1.20
1.08

098
«88
79

1009,0
3,07
3.11
3.22
3.36
3.49
3.57
3.55
3e41
3.16
2482
2,40

UA = L]0
1500,0 ?2000,0
3.19 3,02
3.19 3.01
3.19 298
3.18 2.93
3.15 CeB6
3409 277
3,00 2¢66
2486 253
Ceb67 2037
Ce S 2.20
ce19 C.01
DYC OTMED
2008 1.54
158 147
1633 1,38
le18 1.27
107 1015
96 1,03
«87 092
78 81

D = 65600,0

2500,0 3000,0

2.73
2e72
2e¢69
2465
2+58
2¢50
e b0
2¢29
2el6
2.02
l1.88

DT1I
1e84
153
1.38
1.27
1018
1,03
092
o81

243
282
2e40
2436
2431
2e26
217
2,08

1.98

1.87

1,76

3500,0
2.15
2.14
2.13
2.10
206
2.01
1495
1.88
1.81
1.72
1.64

DTMAX
1.84
155
143
1,31
1.18
106

o946
oB4

140097

116.

4000,0
1490
1.89
1.88
1e86
183
1479
1675
1670
1466
158
1.51

YMAX

5900
5300
110.,0
0.0
0.0
0.0
0.0
0.0



NESCARGA SURMERSA == COM DIFUSOR

2 \u

uo = 1

DILUICAD INICIAL = 2.4
DELTA TEMP.(CP) = 3.81

0.0
100.0
200.0
300.0
400,0
5000
600,0
70040
R00,.0
900.0

1000.0

YDiv =

YC =

500.0
1.53
1.58
1.72
1e96
2¢20
2¢47
2.69
2.84
2.88
2.82

2¢64

565,7

FATOR = o525

%00.0
1000.0
1500,0
2000,0
2500,0
3000,0
350040
4000,0

DTDIV

1,38
1,20
1.08
1,00
92
o84
77

70

1000.0
1.93
1.94
1.99
2,07
2.15
2.23
230
2.33
2432
2.27
2416

UA = ,10
1500,0 2000.0
206 1699
Co04 1,99
2,05 1.98
2,06 1,97
2007 1.95
2,07 1,92
2.06 1.89
2,06 1,84
1699 179
1.93 1,72
1.85 1.65
DTC DTMED
151 1,09
1.22 110
1.05 1,08
96 1,02
86 95
079 .87
72 79
66 o171

D = 800

2500.0
1.86
1,86
1.85
1.83
1.80
1.77
1e73
1.69
1,63
1.57
1.51

D

1
|
|
1

3000.0

T1

obB
22
«08
0?2
95
oB7
79
oT1

1.70
1.70
169
1,67
1465
1,62
1,59
1,55
1,50
1,45
1.39

3500.0
1.54
1,54
1653
1e52
1,50
1048
1045
le41
1.38
1e36
1629

DTMAX

1040
1017
1.06
1,01
93
+86
o178
oT0

117.

4000,0
1.40
1639
1639
1¢38
1436
1¢34
le32
1429
le26
1,23
1e19

YMAX

790.0
73000
47060
0.0
0e0
0.0
0.0
0.0



DESCARGA SURMERSA == COM DIFUSOR

eV

Uo = 1

DILUICAD INICIAL = 3.6
DELTA TEMP. (CP) = 2,664

50060
0.0 117
100.0 1,20
200,0 1.26
300.0 1.36
400.0 1.49
50040 1.64
600,0 1.78
700.0 1.91
800,0 2,01
900.0 2,08
1000.0 2409
YOIV = 565.7
YC = 1000.0

FATOR = (567

5000
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
40000

DTDIV
.98
093
.88

83
78

1000,0
l1.42
1e43
1le46
150
155
1,60
1665
1.70
173
le76

lo74

oT2

67
6]

UA = L1

1500,0
1.51

oTC

1419
99
86
o717
o7l
o066
61
57

0 D =1000.0
2000,9 2500,0 3000.,0
149 1.42 133
149 leé42 133
1e49 1e62 132
1¢49 1e61 1,31
le48 1,40 1,30
1e67 1.38 129
leb6 137 1.27
) P Y Y 1.34 125
leb2 1032 1.22
1e40 1.29 1.20
137 126 117
DIMED 0TI
087 119
«B87 1000
037 0"
.86 0"
o719 o790
.7. 07‘
68 068
X 063

3500,0
1.23
1.22
1.22
1.21
1.20
1.19
1.17
1.15
1.13
1.11
1.08

DTYMAX
1,01
+86
o717
oTH
70
1)
260
55

/¢t¢4¢17

118.

4000,0
1e12
lel2
le12
lell
1.10
109
1.08
1.06
1405
1,03
1,00

YMAX



DESCARGA SUBMERSA == COM DIFUSOR

r 1]

Uo = 2

DILUICAD INICIAL = 1.8
DELYA TEMP.(CP) = 4,97

0.0
10040
20040
300,0
400.0
50040
60040
700,0
800.,0
900,0

1000.,0

YOIV =

YC =
FATOR

500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

500,0
3.04
3.10
3.25
3.45
3,65
3. 77
3.78
3.64
3.36
2496
2.49

56547
600,0
E o440

pTDIV

1,68
1e61
1.25
1.13
1.02
91
82
73

1000,0
3.27
3.27
3.28
3.29
3.28
3.23
3.14
3,00
2.80
2456
2.27

UA = .‘0
1500,0 2000,0
3,12 285
3.2 2eBA
3,09 2481
3,04 2076
2.98 2069
2489 2060
2eT7 2450
2¢63 Z38
2e487 2424
2e28 2.10
2.08 1.94
DTC DTMED
1.68 1.52
le60 1043
123 132
1.11 1,20
1.00 107
«90 096
81 85
o173 76

2500,0 3000.0

2+54
2453
2e51
2ed?7
2ebl
2e34
2¢26
2416
2405
194

1.82

oT1
1461
1eé43
1.32
120
107
o906
e85
oT76

2425
2424
222
2.19
2015
209
2,03
1.96
1.88
1.79
1069

3500,0
1.98
1.98
1697
1.94
1.91
1.87
1.82
1e77
1.71
1e66
1.57

DTMAX

1.62
1.48
136
1.23
1.10
98
87
78

’i4t‘1f7

119.

4000,0
176
175
le76
1.73
1.70
1e67
1.6
160
1455
1450
I

YMAX *

56060
30000
000
D0
000
0.0
0e0
0.0



DESCARGA SURMERSA == COM DIFUSOR

2\ Uo = 2,00 Uk = 10 D = 800.,0 120.

DILUICAD INICTAL = 3.0
DELTA TEMP.(CP) = 3,01

500,0 1000.0 1500,0 2000,0 2500,0 3000.0 3500.0 40d0,0

0.0 1,93 2,07 2,06 1.91 1.75 1.59 1.44 1.30
100,.0 1.95 2.08 2,03 1.91 1.75 1.59 1.44 1,30
200.0 2,01 2,09 2,03 1.90 1.7 1.58 1.43 129
30040 2.10 210 2,02 1.88 1.72 1.57 1.42 1.28
400.0 2,20 212 2,00 1.85 1.70 1.55 1.40 127
5000 2.30 2.12 1.97 1.82 1.67 1.52 1.38 1.25
600.0 2.38 2.12 1494 1.78 1.63 1.49 1.36 1.23
70040 2,42 2410 1.90 1,73 1.59 1.46 1.33 1,21
R00.0  2.42 2,06 1,84  1.68  1.56 1,62  1.30 1.1
Foo.o 2.36 2,00 1.77 1.62 1,49 1.37 1.26 1e16
1000,0 2425 1.91 1.70 1.55 1,43 1.33 1.23 1.13

YDIV = 565.7
YC = 800,0
FATOR = 525

X pYDIV DYC DTMED pT1 DTMAX YMAX
_500,0 1¢24 1.27 1,13 127 1.21 T40.0
1000,0 1,12 1,08 1.10 1.0 1,08 530.0
1500.0 1,03 97 1.05 1405 1,03 0e0
2000,0 e 94 «08 e 97 97 96 0.0
2500,0 oB6 81 89 «89 «88 0.0
3000,0 79 o764 81 81 o8B0 0.0
3500,0 oT2 068 oTH oTh oT73 0.0
4000,0 65 062 o567 ob7 o066 0.0



DESCARRA SURMERSA == COM DIFUSOR

2\

U0 = 2

BILUICAD INICIAL = &2
DELTA TEMP, (CP) &= 2415

500.0
0.0 l.“
100.0  1.45
200.0 1,47
300.,0 1.52
400,0 1.57
500,0 1.63
600.0 1.69
700,0 1.74
800.,0 l1.78
900,0 1.79
1000.0 1.79
YDIV = 565,7
YC = 100040
FATOR = o567
X NTDIV
_500,0 095
1000,0 090
1500,0 oB5
2000,0 «B0
2500.0 T4
3000,0 °68B
3500,0 063
4000,0 «58

1000,0
1,53
1.56
1.5¢
1.55
157
1.58
1,59
1.59
1.59
1,58
1.55

UA = L]0
1500,0 2000.0
1,52 1.45
1.52 1o45
1,52 1045
1,52 ) PY Y )
1,51 143
1,50 1.42
1.49 le40
1.48 1.38
lebb 135
143 132
1e40 1,29
(11 DYMED
1.01 +88
«88 88
oT19 o6
o713 R}
068 o716
63 70
+58 064
+56 59

v s1000

2500.0
1.36
1.36
1.35
1.3¢
1.33
1.32
1.30
1.28
1.25
1.22
1.19

3000,0

DT1

1

003
«90
o856
81
76
70
.1}
59

1.25
1.25
1.25
1.26
1.23
1.22
1.20
1.18
1.16
1.13
l1e11

3500,0
1.15
1.15
1.15
lelé
1.13
1012
1.10
1.09
1.07
1,05
1.03

DYMAX

88
79
75
oT2
67
62
57
52

121,

4000,0
1.05
1,05
1405
1408
1e06
l1.03
1.0])
1400

99
97

95

YMAX

930.,0
720.0
0.0
0.0
0.0
0.0
0.0
0.0



DFSCARGA SURMERSA == COM DIFUSOR

ev

Uuo = 3,00

PILUICAD INICIAL = 2.1
DELTA TEMP.(CP) = 4,20

0.0
100.0
200,0
300,0
400,0
500,0
600,0
7000
800.,0
900.0

1000,0

YDiv =

yC. =

500.0
3.28
3.30
3.35
3,41
3,46
3047
3041
3.27
3,05
2.75
2640

5657
600,0

FATOR = (444

500,0
1000,0
1500.,0
2000,0
2500,0
3000,0
3500,0
4000,0

PTDIV
1.53

1.33
1.19
1,08
«97
87
78

o70

1000,0
3,26
3.25
3,23
3,20
3.15
3,06
2e95
281
2063
2042
2«19

Ul 4 .'o
1500,0 2000,0
3,0} 2.71
3.00 2070
2.97 2eb7
292 2462
2.85 2¢56
2¢76 2e08
2.65 239
2.51 2428
236 2016
220 2003
2.02 1.R9
DYC DTMED
152 149
1631 1.39
1e18 1.27
1006 leld
96 1002
86 91
o717 . 81
69 o72

D= 600.0

2500,0 3000.0

2440
2439
2437
2e34
2¢29
223
2015
207
1.98
1,88
177

0TIl

1e49
1639
1e27
ledd
102
91
81
o712

2.12
2,12
2.10
2,07
2,064
1.99
1.94
1.87
1.80
1473
1.64

3500.0
1.87
1.87
1.86
1e84
1.81
1.78
le74
1¢69
l.64
1.58
1.52

DTMAX

1654
1063
1.30
1,17
1,05
93
o83
oTé

122.

4000.0
1,68
1.68
1.65
1463
1.61
1.59
1.58
1.52
1.48
Y Y )

1,39

YWMAX

460.,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



DESCARGA SURMERSA == COM DIFUSOR

V)

Uo = 3

DILUICAD INICIAL = 3.5
DEL" YEHP.(CP) L 2059

040
100.0
200.0
300.0
400.0
5000
6000
700,0
800.0
900.0

1000.0

YOiv =

YC s
FATOR

X

' 500,0
1000,0
1500,0
?000,0
2500,0
3000,0
3500,0
4000,0

500,0
2.08
2.09
2.11
2414
2.18
2.21
2.23
2.23
2.19
2.13

2.04

565,.7
BOO.OV
& ,525

pDTDIV
1.17
1,07
99
90
83
o715
68
b2

1000,0
2.09
2,09

2.09

2.08
2.07
2.05
2.03
1499
1.93
1.87
1.79

UA = L10
1500,0 2000,0
1.99 1.B¢
1.98 183
197 1,82
196 1.80
1.93 1.78
190 175
1,86 1,71
1.8) 1666
1.76 1,61
169 1655
1,62 149
DYC DIMED
115 1.13
1.02 1,08
092 1,01
+85 «93
o78 +85
o7l o717
065 070
b0 o863

O = 800

2500,0
1467
1467
1e66
le64
1.62
1459
1.56
1.52
1.48
1e43
1.38

D

|
1
|

3000,0

11

17
08
o01
93
85
77
o70
63

1651
1451
150
1e49
1.47
l1ea5
le42
139
1,36
132
l1.28

3500,0
1.36
1436
1436
1.35
1,33
1.31
1,29
1.27
1e26
1.21
l.18

DYMAX
1.13
1,07
1,00

92
o B4
o76

o869
62

123,

4000,0
1.2)
1e2)
1,22
le22
1.21
le19
lelk
lel6
leld
1.11
1,09

yMAX

640,0
De0
D0
0.0
0.0
0.0
0.0
0.0



DFSCARGA SURMERSA == COM DIFUSOR

2u

Vo = 3

DILUTCAD INICIAL = 6.8
OFLTA TEMP.(CP) = 187

500.0
0.0 1.54
100.,0 154
200,0 1.56
300,90 1,57
400,0 1,60
50060 1.62
600,0 1,664
700.,0 1,65
800,0 1066
900,0 1,65
1000,0 1,664
YPIV = 565,7
YC = 1000,0
FATOR £ o567
X PTLIV
50060 093
1000,0 .88
1500,0 82
2000,0 o117
2500,0 o7
3000,0 ° 65
3500,0 060
4000,0 ¢ 55

1000,0
1.56
1.56
1.56
1,56
1.55
1,55
1.56
1,53
1.51
1.49

1.46

Ul ® .10
1500,0 ?2000,0
1,50 1e61
1,50 le6)
149 1,40
1,49 139
l1.48 1.38
1.46 137
1e65 1¢35
1.42 1,32
1,40 1.30
1.37 1.27
le34 1.24
DTC DTMED
93 90
+83 «88
o76 oB4
o70 oT8
+65 o772
060 .61
.56 .61
52 ¢ 56

D =1000

2500,0
1430
1,30
1,30
1.29
l.28
1426
1.25
1.23
1.20
l1.18
1.15

0

3000,0

11

95
B8
oB&
«78
72
b7
61
56

1.20
1.20
1619
l.18
1.18
l.16
1.15
1013
1.11
1,09
1,06

124.

3500,0 4000,0

1.10
1,09
1,09
1,09
1.08
107
106
1.04
1.02
1,01

99

DTMAX

oB2
o717
o764
+069
N .1)
¢ 59
o546
e 89

ALﬂ4/7

1.00
1.00
1.00
99
99
OB
97
96
3 1)
93
91

YMAX

810.0
16060
0.0
0.0
0.0
00
0.0
060



DESCARGA SURMERSA == COM DIFUSOR

V)

Vo = &

DILUTCAD INICIAL = 2.6
DELTA TEMPL(CP) = 3,72

0.0
100,0
200,0
300.0
400,0
500,0
6000
700,0
800,0
900,0

1000,0

YDIV &

YC =

500,0
3,35
30,35
36,36
3036
3,35
3.30
3,20
3.06
286
2461
e3?

565.,7
600,0

FATOR = o444

_500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500.0
4000,0

DIDIV
l1o44
1.28
1.15
1,04

93
oBé
75
67

1000,0
3.19
3019
3.16
3,11
3.04
2495
2.83
2469
2452
2433
2.13

UA = ,L10
1500,0 2000.0
2.91 2.59
.50 2.58
Ce817 2¢56
2482 2452
2.75 Cebb
2¢66 2¢39
255 230
243 2.21
2?29 210
Celb 1.98
1.98 1.86
DYC DIMED
leb2 146
1.26 1635
1.13 1.22
102 1.09
092 .98
o83 «87
.7‘ .77
067 .69

2500,0
2029
2¢29
2e27
2.23
2e19
2014
207
2.00
1.92
l1.83
1.73

D

1
1
1
1

3000.0

11

ohb
35
022
09
98
87
77
069

2.02
2.02
2.0}
1.98
1,95
1.91
1486
1481
1,76
1.68
1,60

3500,0
}.19
1.79
178
176
1.7¢
le71
1.67
163
1.58
1653

l.48

DTMAX

1451
139
1026
1.12
1,00
oBO
79
oT1

A%LLQ

4000,0
1.59
1.59
1.58
1.57
155
1053'
1.50
1.47
1.43
l1ed0
1435

Yuax

270,0
fe0
000
0.0
0,0
0.0
De0
0.0



DESCARGA SUBMERSA == COM DIFUSOR

2

Uo = &

DPILUICAD INICIAL = 3.9
DELTA TEMP.(CP) = 2,31

0.0
10040
200,0
300.0
400,0
500.0
600,0
700.0
800,0
900,0

1000,0

?biv =
Y€ =
FATOR

_500,0
!00000
1500,0
2000,0
2500,0
3000.,0
3500,0
4000,0

500,90
2.13
2,13
2014
2.14
2.15
2.15
2014
2.1
2.06
2.00

1.91

565.7
800,0
s 525

YOIV

113
1004
«95
87
B0
o72
o66
oH0

1000.0
2.07
2,07
2,06
2,04
2,02
1.99
1.96
1.91
1.85
1.79
1.71

UA = L10
1500,0 2000,0
193 177
193 1,76
1e92 1.75
190 174
1.87 1.7
leB4 1.68
1.80 1.65
175 1.61
1.70 1.56
163 1.50
1656 1645
DYC DTMED
1.08 1¢12
097 1,006
89 +98
«B82 e90
o715 o82
069 oTh
63 67
58 6]

2500,0
1.60
1.60
1.59
1.58
1.56
1.53
1.50
1e47
1.43
1639
1e34

0
1
1

3000.,0

T1

el2
006
98
90
82
74
67
bl

1e65
le86
leté
1.43
le6l
1,39
1637
l1.36
1,31
l.28
le26

3500,0
1.31
1,30
1.30
129
1.28
1¢26
le26
1.22
1.20
117
lel4

DTMAX

1.10
1.05
97
89
8]
73
oB6
o860

126.

4000,0
1.18
l1.18
1.17
1e17
1.16
1015
1013
1011
110
1,07
1,05

YMAK

440,0
0.0
0.0
000
0.0
0.0
0.0
00



"DESCARGA SUBMERSA == COM DIFUSOR

v

Vet = &

NPILUICAD INICIAL = 5.3
DPELTA TEMP,(CP) = 1,69

500,0
0.0 1.58
100.0 1.58
200.,0 158
300,0 1.59
00,0 1.59
500.0 1,60
600,0 1.60
700,0 1.60
800.0 1.59
900,0 1.57
1000.0 1,54
YOIV e 565,7
YC = 1000,0
FATOR = 567
X oIDIV
_500,0 «91
1000,0 +86
1500,0 «80
2000,0 o T4
2500,0 69
3000,0 63
3500,0 58
4000,0 53

1000.0
1.55
155
1.56
156
1,53
1.52
1.50
1.49
1.46
1.43

1,40

UA = L]0

1500,0 2000,0

1e67
leb
le#b
1465
lebs
1e42
1,40
1,38
1,35
1032
1.29

DTC

«87
79
o713
68
63
+58
054
50

1.36
1.36
1.36
135
1.34
1.32
1,30
1.28
1.26
1.23
1.20

DTMED

90
87
oB?
oT6
70
.1}
59
54

D s1000

2500.0
1.26
1.25
1.25%
1.26
1.23
1.22
1.20
le18
lel6
1e%4
le11

D

127.

3500,0 4000,0

3000.0
1.15 1,05
1.15 1.05
1.15 1,08
lelé 1.06
1.13 1,06
1.12 1.03
1.1} 1.02
1,09 1.00
1,07 99
1,05 97
1.03 *95
11 DTMAX
*90 79
oB7 76
oB82 o72
o716 o867
70 062
N.YY 57
590 52
54 'Y

Aztoj

96
98
%96
95
95
9
93
92
o9}
950
.1}

YuAX

59040
000
0.0
0.0
0.0
0.0
0.0
0.0
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20U

vo = }

DILUICAD INICIAL = 1.8
DELTA TEMP, (CP) = 5.06

0.0
100.0
200,0
300,0
400,0
500,0
600,0
700.0
800,0
900,0

1000.0

Yniv =

YC =

500,0
14
o26
66

1.45
2454
3.56
3.98
3.56
254
1.45

066

400,0
600.0

FATOR = o444

500,0
1000,0
15000
700040
250040
3000,0
3500,0
4000,0

DTDIV
1.13
1.06

97
88
e8]
76

072
069

1000,0
Y
57
«99

1.64
2439

2499

3,23

2499
2.38
1.63

96

UA = ,20
1500,0 2000.,0
79 1.11
90 119
1.23 1,40
1.69 1.69
2.17 1.98
2¢54 2.19
2.68 .27
2¢54 2.18
2.16 1,93
1466 1.59
1.16 1.21
DTC DTMED
1.77 060
142 62
1.19 N1
1,01 69
87 oT1
78 o7}
71 70
65 69

D = 600

2500,0
1435
1439
1.51
1e67
1.83
1464
1497
1489
1.73
1449

1.21

3000.0

DTI

|
1
1

o862
035
ol6
98
»86
o717
T}
069

1e69
1.51
1656
1.64
1e71
175
175
1.68
156
1,38
l.18

3500,0
1.5%
1456
1.58

1eb0
1.62
1462
1.59
1,52
1062
1.28
1.12

DTMAX

1,66
1,39
l.18
1,01
o89
B0
oTh
o72

o)

128.

4000,0
156
1.56
1.56
1456
1e54
le52
1e47
1e40
1.31
1620
1407

YMAK

600,0
600.,0
600,0
600,0
580.0
5640,0
460,0
170.0



DESCARGA SURMERSA =-=- COM DIFUSOR

2V

vo = 1

DILUICAD INICIAL = 3.3
DELTA TEMP.(CP) ® 2469

0.0
100.0
200.¢
300.0
400.0
50040
600,0
700.0
B00,0
900,0

1000,0

YOIV =

YC =
FATOR

_500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500.0
4000,0

500.0
19
o264
39
65

l1.02
lebs
l1.84
2.13
226
213

1.84

400,0
B00,0
® 525

DTDIV

53
56
57
57
56
55
o5¢
53

1000,0
37
42
o 56
79

1,07
1.38
1,65
1.884
1.91
l.84

1465

UL = .20
1500,0 2000.0
56 072
+ 60 «75
T o83
«88 o946
1,08 1.08
1.29 1.22
l1e48 1,33
1.60 le8]
l1e64 ) PY X )
1,60 140
Jea7 1.31
D7C DIMED
1018 .32
1.00 38
.Bb .‘3
o718 ob7
067 50
o6D 52
56 53
52 53

2500.0
*85
oB7
*91
98

1.07
1.15
1.22
1.27
1.28
1.25
1.18

3000.0

DT1

1
|

19
02
«89
78
069
63
58
54

«93
o9
97

1,01

1,05

1,10

1.13

1.15

1415

1.12

1.07

3500,0
98
98

1.00
1.02
1,04
1.06
1.07
1.07
1405
1.03

98

DTMAX

1013
97
y.1Y
oTh
66
000
056
53

129.

6000,2
1,00
1.00
1.00
1.01
1.01
1.02
1.01
1.00

°98
*95
91

YMAK

800.0
800.,0
800.0
790.0
78060
740.0
660.0
510.0



DESCARGA SURMERSA == COM DIFUSOR

ev

Vo = )}

piLuican INiCiaL = 5.2
PELTA TEMP,(CP) = 1475

500,0
0.0 022
100.0 25
200,0 32
300.0 VY
400,0 060
50040 e79
600.0 1.00
700.0 1419
800,0 1.36
900,00 1467
1000,0 1.51
YDIV = 400,0
YC = 1000.,0
FATOR = ,567
X DTDIV
50040 036
1000,0 037
150060 040
2000,0 o)
250060 NY ]
3000,0 okl
3500,0 %]
4000,0 okl

1000,0
o364
o37
o43
53
66
81
e96

1.10
1.22
1.29
1.32

UA = .20

D =1000

1500,0 2000,0 2500,0 3000.0

o4b
o48
53
e60
oT0
81
o92
1,02
1.10
l1e15
1e17

pTC

o B6
oT5
066
+59
53
ohO
045
042

56
57
61
e66
o73
80
88
95
1,00
1.03
1,06

DYMED

23
28
33
37
39
ob])
oh2
ob2

66
65
67
70
75
79
o84
B89
92
94

54

D71

" oB9

78
69
062
56
51
1))
oA5

69
69
o7l
73
76
79
«81
-1
86
86

86

130.

3500,0 4000,0

oT2
oT2
o73
oT4
76
o77
o79
80
o8l
.81
80

DTMAX

75
066
+59
52
ob7
Y 3
obl}
39

Ariry

oTH
oT4
oT4
75
75
oT6
T8
77
77
o76
75

YMAX

1000.,0
1000.0
1000.,0
9950,0
970.,0
930.0
850.,0
72000



2 v

Uo = 2

PILUICAD INICIAL & 2.2
DELTA TEMP.ICP) = 4,13

00
100,0
20040
300.0
400,0
50040
600.0

700.,0

800.0

900,0
1000,0

iDiv =

yc =
FATOR

_500.0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

500.,0
39
53
96

1.64
2044
3,09
3.34
3.09
2.43
1e64

1)

400,0
600,0
T o444

DTDIV
1,08
99
*50
o83
77
73
o70
066

1000,0
o715
87

1.22
1.71
2.22
2.62
2,76
2461
2.21

1.68

1e16

VA = ,20
1500,0 2000.0
109 ) P 1
1.17 1.39
1,40 1051
1.71 1.69
202 186
2e¢25 1.98
%] 2.02
Y4 1.95
1.98 177
162 1652
1.22 1.23
DTC DTYMED
148 Y X
123 e 66
1004 e 69
«90 oT1
o719 o72
ol2 71
67 oT0
ob2 e 68

D = 600

2500,0
1.49
1.51
1.58
1.66
le74
1.79
1e79
le72
1,59
1e61

l.19

D
1

1
1

3000.0

11

b0
ol8
01
88
79
o2
oT0
e68

1.56
1657
1,60
1.63
1,65
1465
1.62
1.55
1445
131

1e14

3500,0
1.58
1.58
1.58
1¢58
1.57
14564
1,50
1.43
1e34
le22
1.09

DTMAX

1.43
le21
1.06
91
82
76
o73
oT1

/iy

131.

4000,0
155
1455
1.56
152
1,50
lebd
140
1033
1.25
1.15
1.06

YMAX

600,0
600.0
600,0
58040
55040
460,0
26060

0.0



DESCARGA SUBMERSA == COM DIFUSOR

2V

......

Uo = 2

PTLUICAD INICIAL = 3.9
DELTA TEMPLICP) & 2,31

0e0
100.0
20040
300.0
40040
500.0
60040
700,0
800.0
900,0

1000.0

IV =

yC =
FATOR

5000
1000,0
1500,0
20000
250040
3000, 0
3500,0
4000,0

5000
«35
o40
55
.78

1.08
1040
1.69
1.89
1,96
1.89

1,68

400,0
800,0
® o525

53

1000,0
3-1
58
oT0
88

1,09
le32
1,51
1.64
1,69
1,64
1,50

UA = ,20
1500,0 2000,0
o71 o84
oTH o86
82 o91
09‘ .99
1,09 1,08
1,24 1.17
1.36 le26
Y 1.29
1e87 1,30
1.44 128
1¢36 1.21
DYC DTMED
1,03 037
«B9 43
oT7 'Y |
069 »51
062 52
57 53
53 53
049 53

D= 800

2500,0
93
94
97

1,02
1.07
l.12
1.15
l.18
le18
1.15
1,09

D
|

3000,0

T1

o085
91
80
oT1
sbb
59
55
53

98

99
1,00
1,02
1,05
1.07
1,09
1.09
1.08
1405
1,00

132.

3500,0 4000,0

1.00
1.01
1,01
1.02
1,03
1,03
1,03
1,02
1,00

Y

*93

DYMAX
1,00
oB86
76
67
61}
57

%1
52

1,00
1400
1.00
1400
1,00
99
98
97
3 1)
1)
87

YMAX

800.0
800.,0
790.0
780.0
715000
680.0
530.0
130,0



PESCARGA SURMERSA == COM DIFUSOR

r AU

Vo = 2

DILUICAD INICIAL = 5.8
DELTA TEMP, (CP) = 1455

0.0
100.0
200,0
300.0
400,0
500.0
600.0
700.0
800.0
990.0

1000.,0

50040
e33
035
042
52
.66
.81
97

1.12
1.25
1.33

1,36

YDIV = 400.0

YC = 1000,0
FATOR = 567

50040
1000.0
1500,0
2000.0
2500.0
3000,0
350000
4000,0

DTDIV
37
b0
bl
043
43
43
43
43

1000,0
o45
Y
o52
«60
oT0
+B81
.93

1.06
112
1.18
1.20

UA = ,20

D =1000

133.

1500,0 2000,0 2500,0 3000,0 23500,0 4000,0

1
1
1

oTC

o717
68
Y3
55
50
ohb
oh)
ob]

55
57
«60
«66
73
81
89
*96
02
06
07

63
obé
114
o70
75
o80
e85
90
96
96
96

DTMED

2B
33
036
39
ohl
oh2
okl
oh?2

69
69
o1
o73
oT6
79
82
B85
87
*88

oT1

80
o71
63
57
52
oéB
o465
o4)

oTe
73
o7
o715
76
78
80
o8l
o82
082
o81

o7
o78
o75
o715
o716
o7
oT7
o178
o718
o 77

o716

DTMAX
68
60
o54
o9
065
obl
039
38

o75
o715
oT5
o785
o5
o758
oT5
oT5
o7
o173

oT2

YMAK

1000,0
1000.,0
990.0
970.0
940,0
870,0
740.,0
500,0



vo = 3

- -

PILUICAD INICIAL = 2.5
DELTA TEMP.ICP) = 3,61

0.0
100.0
200.0
300,0
400.0
500,0
600.0
700.0
R00,0
900.0

1000.0

YOIV =

YC =
FATOR

50040
1000,0
15000
2000,0
2500,0
3000,0
3500,0
4000,0

500,0
63
o77

1.15
1e71
2032
2.79
2.96
2.78
2,31
169
1,09

400,0
600,0
® .“‘

D701V
1.03
" 094
«806
+80
o715
oT)
o68
065

1000,0
099
109
1.35
1.73
2,10
2.39
2449
2438
2,08
1.66
1.21

™ w3v vovn

UA = 20
1500,0 2000,0
1.28 1e66
133 1e489
149 157
1.7} 1.68
1,93 1,79
2008 1,886
2.13 1.87
205 1¢80
1.85 1,66
1.57 1,66
1¢24 1,22
07cC DYMED
1¢32 065
1.11 o 69
95 71
o83 o712
o715 72
069 o7}
obh o 69
06} 066

2500,0
1.56
1.57
1.61
1.65
1.69
l1e71
1.68
1.62
1.50
1.35
1.17

3000.0

DT1

]
1

26
007
93
82
75
71
1.1}
066

1,59
1.59
1.60
1e61
1,61
159
1655
1.48
1.38
1426
le12

3500,0
157
157
1.57
1.55
1.53
1,50
145
1.38
1,29
1.18
1.06

DYMAX
1.29
1.10

096
e85
78
oT4
o72
oT0

13‘.

4000,0
1,53
1.53
1e51
1e49
146
1.42
136
1e29
1.21
1el2

1602

YMAX

600.,0
600.0
590,0
56040
500.0
340,0

0.0

000



2V

Uo = )

PILUICAD INICIAL = 443
DELTA TEMP,(CP) = 2.07

0.0
100.0
200,0
300,0
400.,0
500, 0
60040
700.0
80040
900,0

1000,0

?Div =

YC =

500.0
49
53
«66
86

1.10
1,35
1.57
1.72
1,78
1.72
1,57

400,0
800,0

FATOR = ,525

X

50040
1000,0
150040
2000,0
2500,0
3000,0
1500,0
4000,0

DDV
58
58
57
57
56
55

53
52

1000,0
o67
.70
o79
093

1.10
1.27
1.41
1.51
1.54
1.51

1.40

UA = 20
1500,0 2000.0
81 92
oR3 93
+89 +96
+98 1.02
1.09 1.08
1,20 Telb
1.29 1.19
1635 le22
1636 le22
1,33 1019
1.26 1013
DTC DTMED
93 oh?
oB] obb
oT2 50
.1} 52
58 54
o548 o54
51 53
o48 52

2500.0
98
99

1,00
1,03
1.06
1.09
l.11
lel2
lel1
1.78

1404

D

71

o996
o84
T
1.3}
061
57
53
52

1.0}
1.01
1.02
1,03
1.04
1.05
1,05
1.05
1,03
1,00

96

3500.0
1.01
1,01
1.02
l.02
le02
1.01
1,00

99
97
93

+89

DTMAX

091
o719
o700
063
58
55
53
52

135.

4000,0
1.00
1.00
1,00

99
99
98
96
94
o9l
88

1.1}

YMAX

BO0,O
800,0
790,0
760.,0
700,0
590,0
330.,0

0.0



NFSCARGA SURMERSA == COM DIFUSOR

ev

Vo = 3

PTLUICAD INICIAL = 6.3
DELTA TEMP.(CP) = (.42

500,0
0.0 b2
100.,0 Y
200,0 49
300,0 58
400,0 69
500.,0 82
600,0 095
700.0 1,07
800,0 1.17
900.0 1023
1000,0 1.25
YPIV = 400.,0
YC = 1000.0
FATOR & o567
X DTOIV
50060 «39
1000,0 Y
1500,0 43
2000.0 43
2500,0 ohé
3000,0 ohé
3500,0 43
4000,0 Y.

1000.0
53
56
58
65
73
82
91
99

1.06
1,10
l.11

UA & ,20

D =)000

136.

1500,0 2000.0 2500.,0 3000.0 3500,0 4000,0

1

DTC
o7}
063
57
52
047
ob

o2
o0

62
63
65
70
75
o81
87
92
97
99

68
69
70
73
76
80
o84
87
90
091

91

OTMED

03]
o 3b
39
obl
ob?
o83
ob3
42

o72
72
73
75
77
79
81
83
B4
oB4

o B4

DT1

oT6
.13
59
54
50
o7
ohé
ob2

oT4
o715
o715
76
77
o78
79
79
79
79

o718

75
o75
o75
o76
o76
o76
76
o76
e76
75

o T4

DTMAX
63
56
50
b6
o#3
b0

039
o338

75
75
o715
75
75
oTh
o748
73
73
71
70

YMAK

1000.0
990.0
980,0
950.,0
890.,0
79040
600.0

0.0



DESCARGA SURWCKROA == CTOM DIFUSOUR

2 v

Ud =

DILUICAD INICIAL = 2.8
DELTA TEMP.(CP) = 3,25

0.0
100.0
20040
300,0
400,0
50040
600,0
70040
800.0
90040
1000,0

YDIV =

YC =

50040
oBé
°95

1.28
1,76
2.21
2.57
2.70
2.57
2.20
1.70
1.18

400,0
600,0

CFATOR = o444

_500,0
1000,0
1500,0
2000,0
2500,90
3000,0
3500,0
4000,0

pDID1V
«98
«90
o83
o78
oTé
70
67
o b4

1000,0
117
1.264
1445
1.73
2.02
2.22
2.30
2.20
1.97
1,62
1.25

UA = o220
1500,0 2000,0
1¢60 1.54
leds 1.55
1¢55 1¢61
1.71 1.68
1.86 1.75
1.97 1.78
1.99 177
1,92 1.71
le76 1.58
1.52 161}
l.24 1.20
DYC DTMED
1.20 068
1e02 o7
089 072
oT9 o73
.72 .72
N-Y T}
e63 068
059 .65

D = 600

2500.0
1.59
1.60
le62
1.64
1.65
1.65
l1.62
1,55
l1o44
1.3)
1.15

0

1
|

3000,0

T1

16
00
+87
79
oT2
o7}
+68
065

1,60
1,60
1460
1659
1.58
1.55
1.50
1e43
1e34
1.22
1,09

3500.0
1.56
156
155
1.53
150
ls46
le ¢l
1o34
1e25
115
1.05

DTMAX

1.19
1,02
90
81
o716
oTH
o172
069

Ah407

137.

4000,0
1.51
1.50
1e49
1.47
1043
1.39
1,33
1e26
1019
l.10
1.01

YMAX

600.,0
590.,0
580.,0
530,0
430,0
1100

0.0

0.0



NESCARGA SURMERSA == COM DIFUSOR

e v

Uo = &

DILUICAD INICIAL =_ 4o7
DELTA TEMP.(CP) = 1490

040
100.0
200.0
300.0
40040
500,0
60040
700.0
800.0
9000

1000.0

YOIV =

YC =

400,0
800,0

FATOR = o525

50040
1000.0
1500,0
2000,0
2500, 0
300040
3500,0
4000,0

DYDIV
58
58
57
«56
56
56

53
o51

1000,0
76
79
«86
97

1,10
1,23
1.34
1.42
lebé
1.41
1.32

UL & 20 -
1500,0 2000,0
88 96
90 97
o946 1,00
1.01 103
1.09 1.08
1.17 1e12
1.23 1.15
1.27 1.17
l1.28 1.16
1.25 1013
1.19 1.08
0TC DTMED
86 45
o716 o 49
67 52
o6} oS54
«56 56
.52 .5‘
o49 53
.‘7 .52

2500.0
1.01
1.01
1,02
1o 04
1.06
1,07
1,08
1.08
1.07
1404

99

b

3000.0

T

89
o78
oT0
63
59
55
oH3
52

1,02
1,02
1.02
1,03
1,03
1,03
1,03
1.02
1,00

97

92

138.

3500.,0 4000,0

1.01
1.01
1.0}
1.01
1.01
1.00
.98
97
94
91

87

DYMAX
oBb
o T4
066
060
56
o 56
53
52

1424417

99
99
99
98
97
98
%4
92
89
oB6
o82

YHMAX

B00.0
790.0
770.0
730.0
650.0
470.0
Dol
060



2 v

Uo = &

NILUICAD INICIAL = 6.8
NELTA TEMP. (CP) = 1,32

5000
0.0 49
100,0 50
200,0 55
300,0 63
400,0 72
500.0 82
600,0 93
700.0 1.03
800.0 1.10
900,0 1.15
1000,0 1.17
YDIV = 400,0
YC = 1000,0
FATOR = ,567
X DTDIV
_500,0 bl
1000.0 42
1500,0 043
2000,0 Y
2500,0 b
3000,0 Y
3500,0 N %)
4000,0 42

1000,0
59
60
63
68
75
82

89

95
1.01
1,04
1,05

UA = .20

D =1000

139,

1500,0 2000.,0 2500,0 30000 3500.,0 4000,0

DTC

066
59
«54
oh9
o6
o4
oh]
39

o668
67
*69
o72
o76
+81
86
«90
e93
«95

95

o7}
72
73
75
77
o8B0
B3
85
87
87

87

DT™ED

038
38
o&0
42
43
43
b3
b2

oT4
T4
75
76
77
79
«80
o81
82
81
»8]

D711

1.1
62
56
52
b8
oh5
43
Y

75
oT6
76
76
17
oT7
78
78
o78
77

o766

76
76
T8
76
76
oT6
75
o715
oTéh
73
o72

DTMAX

59
53
oh8
ohh
oh)
¢39
»38
o338

o75
75
o75
oT8
o764
oT4
o173
o712
o7l
o70

o568

YMAX

1000,0
960,00
960,0
920.,0
840,0
690.0
370,0

0.0



UVLDLARDE DUNRNLEKDA =

e v

uo = 1

PILUICAD INICIAL = 3.7
DELTA TEMP.(CP) = 2,40

0.0
100.0
200,0
300,0
400,0
500.0
600.0
70040
800.0
900,0

1000,0

iv =

yC =
FATOR

_500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

500.0
00
00
02

. o315
67
1,61
Cel?
1,61
o867
15
02

230,.9
600,0
E o444

pTOIV
002
«03
«05
07
+09
oll

9 &)
15

1000.0
<00
<00
«04
o22
oTh

1.56
1.96
1.54
oT6
o22

o048

UA = .60

COR DIruUSUn

1500,0 2000.0

1
1
1

DTC

096
«87
o719
o713
67
o62
57
53

00
o0l
07
28
79
o 46
79
obb
79
28
07

)
0?2
10
35
82
1.38
l1e66
1.38
82
35
o10

" DTMED

01
e02
03
o0&
05
o 06
«08
o909

D = 600

2500.0
01
w06
016
o640
«84

1,30
1.51
1.30
°86
o40

S

pTI

96
«86
78
o72
066
062
57
53

03
006
ol8
45
e84
1.23
139
1423
o84
o485

ol8

1‘0.

3500.0 4000,0

05
°09
022
o848
83
1.16
1429
1.16
83
°48

22

DTMAX

1,02
93
oB5
o78
o72
67
b2
58

08
ol2
o2b
o51
o82
1,09
1e20
1.09
82
o51

o2b

YMAX

6000
600.0
600,0
600.,0
600,0
600,0
600,00
60%,0



ESLARGS

2 v

VO = )

DILUICAD INICIAL = 8,1
DELTA TEMPL(CP) = ).11

0.0
100,0
200,0
300.0
400.0
500,0
600.,0
700,0
800,0
900.0

1000,0

DIV =

YC =
FATOR

X

_500,0
!ooo.o
1500,0
2000,0
2500,0
3000,0
3500.0
4000,0

500.0
«01
°01
004
°10
e23
Y
71
94

1,064
°94

71

230,9
800,0
e o525

DYDIV
03
o 04
+05
o 06
07
+08
«00
10

1000,0
01
02
05
ole
26
1)
70
89
97
89

70

UA = .60

SUBREROA =" LUOW U3FUOUKR

141.

1500,0 2000.0 2500,0 23000,0 3500,0 4000,0

DTC

56
51
Y Y.
oh5
o2
ob0
37
¢35

02
03
07
15
28
47
«68
o84
91
o864

+6R

«03
04
08
17
30
odB
1)
80
85
¢80

o 66

DYMED

o1
002
o 03
03
o064
05
o006
007

° 08
«06
e10
°19
*32
°48
064
o75
«80
e 75

.1

D28 |

59
55
52
o490
ohb
o83
ob]
030

006
007
ol2
o2l
33
&7
o6l
oT2
75
oT2
e6]

07
09
olé
23
36
o7
59
68
o7l
68

59

DTMAX
56
53
o9
ob6
obd
okl
39
37

009
11
18
o24
o35
Y
o517
.65
67
65

57

YMAK




2 v

uo = )

piLuicao INICiAL = 13.3
DELTA TEMP.(CP) =

500.0
0.0 02
100.0 003
200.0 .05
30040 08
400,0 olé
50040 23
600,0 033
700.0 ohb
R00.0 56
900.0 61
1000,0 obé
Yoiv = 230.9
YC = 1000,0

FATOR = 567

50060
1000,0
1500, 0
2000,0
25000
3000,0
3500, 0
4000,0

DTDIV
«03
o064
o 04
05
o 06
«07

07
+08

+68

1000.0
03
003
06
010
ol6
24
«33
43
52
58
o6l

LA & o060

vy wavY Wew ™y

1500,0 2000,0

pTC

«36
o34
033
3]
+30
o28
W27
026

o004
1)
07
o1l
17
o 26
33
ob2
50
*56
58

e05
06
08
ol2
e18
25
33
bl
b8
53

5%

DTMED

«02
+03
«03
004
e 05
+05
006
e 07

D =1000

142.

2500.,0 3000,0 3500,0 4000,0

06
«07
009
013
e19
o26
*33
040
47
51
o52

D

11

P k |
P} |
29
o28
027
o25

24
o23

07
08
o1l
olé
020
26
«33
39
45
49

50

o009
009
ol2
16
20
o26
33
38
b3
46

o 48

DYMAX

31
029
o 28
o 26
«25
o264

v22

St~

10
o1
13
17
o2
o27
32
37
o2
45

o4S

YMAX

1000.0
1000,0
1000,0
100060
1000.,0
10000
1000.0
1000,0



2 v

Uo = 2

PILUICAD INICIAL = 4,0
DELTA TEMP.ICP) = 2,25

0.0
100.0
200.0
300.0
400,0
500,0
600,0
700.0
800,0
900.0

1000.0

DIV =

YC =

50040
00
=00
03
020
T2

1,57
2,03
157
72
o20
003

230.,9
600,0

FATDR = (444

X

_500.0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

pYDIV
¢03
«04
o006
«08
010
012
olé
o16

1000.0
o 00
o01
06
Y4
o718

1,49
1,85
1,49
o718
026

006

UL = o860
1500,6 2000,0
«00 01
o02 «03
209 13
¢33 ¢ 38
oB2 +B83
1641 1.33
1,69 1,55
1¢41 133
o882 «83
o33 «38
09 o113
DT7C DIMED
%90 001
82 002
o715 «03
069 .00
obb 006
¢59 o 07
55 +09
51 10

D = 600

e500,0
02
05
17
043
o84
125
143
1¢25
.1
43

17

D

3000,0

TI

+B89
Bl
oT6
o658
o613
59

55
o51

004
08
o2l
47
o84
le18
1,33
1.18
-1}
b7

e2]

3500,0
o07
11
25
50
83

1.12
1.23
1.12
83
50

25

DTMAX

096
.1
+81
e7T5
069
064
060
56

143,

6000,0
o10
old
29
52
-}

1,05
1415
1,05
o81
52
28

YMAX

500.0
6000
600,0
600.,0
600.,0
600,0
600,0
600,0

“ldb‘ti7
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2u

uo = 2

DILVICAD INICIAL = 8,4
PELTA TEMP. (CP) = 1,07

0.0
100,0
200.0
300.0
400.0
50040
600.0
700.0
R00.0
900,0

YDIV =

YC =

500.,0
01
01
o084
11
25
045
o70
092

1,00
92
o710

230,9
B00,0

FATOR = o525

_500,0
100040
1500,0
2000,0
2500,0
3000,0
3500,0
4000.,0

DTD1V
03
006
e 05
006
e 07
08
009
10

1000,0
01
02
06
olé
027
b7
69
87
94
87

69

ST 8T WJARNTTE

Uh = L00

D = 800.0

1500,0 2000.,0 2500,0 3000,0

DTC

53
Y
]
o3
o]
39
36
35

02

003

08
16
29
od7
67
82
Y.1.]
82

67

03
05
09
o108
3]
4B
65
o78
o83
78

«65

DTMED

002
o 02
03
04
05
006
07
08

005
06
ol1
020
33
1]
63
oTH
oT8
oTh

63

D

11

57
o564
50
47
b5
042
040
38

06
o 08
ol3
22
o34
o b7
060
70
73
70

060

144.

3500,0 4000,0

08
e10
15
23
34
b7
58
66
69
66

58

DYMAX

o546
51
oh8B
oh5
b2
o0
038
036

°10
el2
17
25
035
bt
56
b3
.1
o613

56

YMAX



2 v

V0 = 2

PILUICAD INICIAL = 13.6
DELTA TEMP,(CP) =

50040
0.0 002
100,0 003
200.0 «05
30040 «09
400.0 15
50040 o23
60040 ¢33
700,0 ohd
RO0.0 53
900.0 «60
10000 .63
YDiv = 230.9
YC = 1000,0

FATOR = o567

500,0
1000,0
15000
2000,0
2500,0
3000,0
3500,0
4000,0

DTDIV
003
006
005
05
006
07
08
08

066

1000,0
o013
004
1
010
ol6
24
33
043
51
57

59

UA = (60

1500,0 2000,0

DTC

35
o34
32
30
29
28
o2H
25

04
o05
007
o1l
17
25
33
oh2
oh9
55
56

05
06
e 09
o13
o18
25
*33
ob]
o bR
3-T4

oS4

DTYMED

002
03
004
004
05
006
006
o07

D =1000

2500,0 3000,0

07
007
010
ol
e19
o26
33
oAD
b6
50
51

0

11

032
30
o29
27
26
25
o264
23

08
0%
o1l
15
o2
26
33
39
obd
48

49

145.

3500,0 4000,0

09
10
ol2
16
o2l
26
32
038
Y X
o6

47

DTMAX

30
o28
027
026
25
»23
022
2]}

st

o1l
11
o148
17
21
27
°32
37
o8]
ohd

o5

YHAX

1000.0
1000.0
1000,0
1000,0
3000,0
1000,0
1000.,0
100060



Uo = 3

DPILUICAD INICIAL = 4.2
DELTA TEMP.(CP) = 2,12

0.0
100.0
20040
30040
400.0
50040
600.0
70040
80040
900.0

10000

iﬁiv e

YC =

500.0
«00
01
«05
o264
76

1.53

o176
Y

05

230,.9
600,0

FATOR ® .444

500,40
1000,0
1500, 0
20000
25000
3000,0
3500, 0
4000,0

DIDIV
008
e 05

07
10

13
15
16

1000.,0
00
o 01
08
30
80

1.45
176
1e45
«80
30
08

1500,0 2000,0

+01
e03
ol
«36
83
1,37
1.61
1.37
«83
36
o1l

DTC

e85
o718
o2
66
o6l
57
51
o490

ol2
04
15
ol
o8¢
1.29
149
1.29
L1
bl

15

DTMED

02
03
o0&
«05
07
+0R
+008
oll

2500.0

03
07
19
46
3.1
1.22
1.37
1.22
B84
obb

el]9

D = 800.0

3000,0 3500,0

D11

oB4
o717
71
66
b1
56
53
o849

o 06 «08
10 013
«23 027
.‘9 052
B3 82
1.15 1,08
1027 119
1.15 1.08
«B83 82
o 49 51
23 027

DTMAX

od2

o84

o717

71

.1

062

57

o546

A

146.

4000,0

o12
o18
31
53
B0
1402
lell
1.02
N1
o53
«30

YMAK

600.0
600.0
600,0
600,0
60060
600.0
600,0
600.0



8.7
I'o‘

"t00,0
02
o 03
07
15
28
b7
68
85
91
85

68

UA = ,60
1500,0
003 « 06
o0& « 06
+08B o110
17 o196
30 32
o8 o48
066 064
80 o176
*B85 80
«80 o716
«56 o646
DTC DTMED
51 002
ohB 003
o5 000
..2 .06
ohD + 05
038 006
036 «07
234 «08

D = 800

2000,0 2500.,0 3000,0

«06
07
ol2
2]
33
48
62
oT2
76
T2

062

D

71

56
52
Y
o
043
oh}
39
37

07
009
olé
23
o3¢
o847
59
68
o72
68

59

147.

3500,0 «000,0

09
o1l
ol6
o264
35
b7
57
o865
68
65
57

DTMAX

53
49
Y 1)
Py Y Y
okl
39
037
035

/ﬁbtéj

11
°13
18
26
35
o4
55
o562
°64
62
55

YMAX
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Ut = &

OILUICAD INICIAL = 4.5
DELTA TEMP.(CP) = 2,02

0.0
10040
200,0
300,0
400,0
50040
600,0
700.0
800,0
900.0

1000,0

YDIV =

Ye =

500.0
« 00
«01
« 06
27
o719

1.49
1.84
1.49
79
27

+06

230,.,9
600,0

FATOR = o444

X

_500.,0
!000.0
1500,0
2000,0
2500600
3000,0
3500,0
4000,0

DYDIV
e 05
006
+09
oll
013
olb
16
17

1000,0
o 01
02
ol0
33
82

l1e41
1468
le4]
82
33

UA = 60

1500,0 2000,0

01
»03
13
39
e84
133
1,55
133
oB4
39

13

DTC

o827
o75
o069
ob63
59
55
51
obB

03
06
18
obé
¢85
1.25
1,43
1.25
85
bt

17

DIMED

02
003
05
e 06
07
«09
010
012

0 = 600

2500,0
004
°08
22
°48
N1

1.18
1.32
le18
-1
°48

022

D

3000.0

Tl

81
oTH
68
63
59
55
51
obB

07
o1l
26
51
83
1.11
1e23
111
83
»51
25

3500,0
e10
15
29
53
o81

1.05
115
1.05
e8]
53

29

DTMAX

+B88
81
oTH
o69
Y1)
50
55
52

At

149,

4000,0
ol
o18
°32
o568
o719
*99

1.07
*99
o719
o56

32

YMAX

600.0
600.,0
500,0
600,00
600.0
600.,0
600.0
500.0



e v

-

Vo = &

- v TV R e

PILUICAD INICIAL = 8.9
DELTA TEMP.(CP) = 1,01

0.0
100,0
200.0
300.,0
400,0
5000
600.0
700,0
800,0
900,0

1000.0

Yotv
YC =

500.0
01
02
06
13
o27
47
69
87
094
87

69

230.9
800,0

FATOR = ,525

_500,0
1000,0
1500,0
2000,0
2500,0
3000,0
3500,0
4000,0

oTD1V
006
o 05
06
007
08
09
010
o1l

1000.0
002
003
o07
o16
29
«4B
67
83
<88
83
67

Ua = 060

aY VIV

A

D = 800

1500,0 2000,0 2500,0

DTC

50
o6
LYY
obl
039
037
035
33

003
005
e09
o1B
31
o4B
65
o78
o83
o78

65

e 05
06
o1l
020
33
]
63
oTé
o78
T4

63

DTMED

02
003
o064
o 05
006
07
0B
09

06
08
013
22
o34
48
o6l
oT0
o764
oT0

61

D

150.

3000.0 3500.0 4000,0

T1

-1
51
248
45
Y4
Y
38
036

°08
10
15
23
035
47
59
067
70
67
59

10
012
17
25
35
Y
56
o664
+66
064

56

DTMAX

51
o468
o5
oh3
040
03B
036
o34

/4&407

ol2
014
19
26
36
b5
54
ob61
063
ob1

o54

YMAX



r

U = Q.OO

pILVICAD INICIAL = 16,2
DELTA TEMP.(CP) =

500.0
0.0 o03
100.0 004
200,0 006
300.0 010
400,0 016
5000 o24
60040 e33
700.0 o83
RO0 .0 52
90040 «58
1000,0 060
YDIV = 230,9
YC = 1000,0

FATOR = 567

50040
100040
150040
2000,0
25000
3000,0
3500, 0
4000,0

DYD1V
1)
«05
+05
06
07
07

08
09

63

1000.0
004
05
07
011
17
25
33
ob?
50
55

57

UA = +60

1500,0 2000,0

DTC

034
32
31
e29
28
027
o2b
25

o05
«06
«08
012
e18
25
¢33
obl
obP
53

o564

06
07
o10
olé
19
26
33
b0
b6
50

52

DTMED

03
03
o064
05
06
006
07
08

2500,0
08
o 08
o1l
15
020
o26
33
39
45
4B

49

151.

3000,0 23500,0 4000.0

DT1

3]
29
28
26
25
o264
23
022

09
e10
ol2
o106
o2l
26
33
38
o83
b6

&7

010
011
o13
17
o2l
27
32
37
bl
obhé

o45

DTMAX

29
o227
o 26
25
o2&
023
022
2]

At

ol2
ol2
ols
o18
o22
27
32
36
od0
b2

b3

YHAX

10000
1000.0
1000.0
1000,0
1000.0
1000.,0
1000.0
1000.,0



