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AN EXPERIMENTAL STUDY OF FLOW AND PRESSURE
IN ROD BUNDLE SUBCHANNELS CONTAINING BLOCKAGES

By
D. S. Rowe
C. L. Wheeler

D. E. Fitzsimmons

1.0 INTRODUCTION

The objective of this report is to present measurements of axial velocity,
turbulence intensity and pressure distribution in a simple rod bundle model
containing partial flow blockages. This information has been obtained to
improve the understanding of flow in partially blocked rod bundles and to
help verify the use of the COBRA computer program for flow blockage analysis.

Recently, the subchannel analysis computer program COBRA-III was modi-
fied to perform flow distribution analysis in rod bundles containing
"resistance" type flow blockage. The primary modifications, now contained
in the COBRA-IIIC computer program,(1) were a more complete transverse
momentum equation and improved numerical methods to allow calculations with
rather severe "resistance-type" blockages. The development of this capa-
ility has relied heavily upon assumptions concerning the inclusion of block-
ages because of the lack of applicable experimental data. '

It was the intent of the present experimental study to evaluate the
basic assumptions and suitability of the numerical model for flow blockage
analysis. It was also the intent of this study to provide some basic
information concerning the flow structure in partially blocked rod bundle
channels. Although the present study is not concerned with heat transfer,
the information developed could uitimately be used to improve the under-
standing of heat transfer in blocked bundles. |
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2.0 SUMMARY

Local flow velocity and turbulence intensity distributions were mea-
sured in the subchannels of a simple rod bundie flow modei. The experi-
ments were performed in water with a nominal Reynolds number of 105,000.
Subchannel blockages up to approximately 90% area reduction were considered

to be of the "swelling" and "plate" type. The extent of blockage was also
considered by varying the number of blocked subchannels. Velocity and
turbulence measurements were performed both upstream and downstream of the

blockage with a Taser-Dopnler velocimeter.

The experimental results show that the introduction of a flow blockage
causes a significant redistribution of flow. The flow reduction behind the
blockage persists well downstream; however, the flow reduction is felt only
a short distance upstream from the blockage. The turbulence intensity in
the wake is very high and is 1imited to those subchannels experiencing the
blockage. There is very little evidence of the turbulent wake being mixed
into adjacent unblocked subchannels. The plate blockage definitely causes
a larger flow reduction, higher intensity, and a more persistent wake than

the sleeve blockage.

The experimental data were analyzed in considerable detail to evaluate
the suitability of the COBRA-IIIC program for predicting the flow distribu-
tion in bundles containing blockages. To perform this analysis it was
necessary to modify the numerical differencing scheme in COBRA to allow for
a large subchannel area reduction and to allow for the possibility of flow
reversal. It was also necessary to estimate the subchannel average velocity
from the experimental data by using a numerical scheme to integrate the
velocity field. The parameters of the mathematical model were evaluated
and selected to obtain best agreement with the data. The comparisons
between the calculated and the experimental values of subchannel flow and
pressure were found to be excellent.

e
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3.0 EXPERIMENTAL PROGRAM

Local flow velocity and turbulence intensity distribution were measured
in the subchannels of a simple rod bundle flow model. The experiments were
performed in water with a nominal Reynolds number of 105,000. Subchannel
blockages up to approximately 90% area reduction were considered to be of
the "swelling" and "plate" type. The extent of blockage was also considered
by varying the number of blocked subchannels. Velocity and turbulence
measurements were performed both upstream and downstream of the blockage
with a laser-Doppler velocimeter.

3.1 DESCRIPTION OF TEST SECTION

Figure 3.1 shows a view of the test section used for the experimental
program. Flow entered the bottom of the flow housing, flowed vertically up
through the test section, emerged at the top of the flow housing, and returned
to the flow loop. Rubber expansion bellows were used to help isolate the
flow housing from the normal vibrations of the flow loop.

Figure 3.2 shows a cross-section view of the test section construction.

It consisted of a front and back plate and flow housing body. The back
plate contained the inlet and outlet nozzles and was permanently installed
in the flow facility. The front plate was bolted to the back plate with
the flow housing body placed between them. A continuous "O-ring" sealed
the joint between the plates and the flow housing body. Dimensions of the
test section (4.00 x 1.25 in.) were maintained by the restraining shoulder
next to the "O-ring" groove on the front and back plates.

The front and back plate each contained 5 window ports 2 inches high
by 4 inches wide located at 1 foot intervals for entrance and exit of the
laser beam. Optically flat (A/4) view windows were fabricated from quartz.
Each window was sealed by an "0O-ring" and was held in place by a thick
cover plate. A shim was placed between the window and cover plate to make
the window “flush" with the inner surface of the flow housing (+0.007 in.).

An 8 in. long flow straightening section was placed at the inlet of
the flow channel. It consisted of four eccentric screens (60% open) with
1/4 in. holes in a triangular array followed by a bank of 1/4 in. 0.020 in.
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thick wall tubes 3-1/4 in. long. The screens tended to equalize the inlet
velocity distribution and the tubes helped to establish a fixed scale of
turbulence and straighten the flow. The inlet ends of the rod sectors had
a 60° taper to minimize the flow disturbance due to flow area change upon
entering the rod section.

Pressure taps 1/32 in. diameter were drilled into the back plate two
inches below the three upper window ports to allow measurement of pressure
differences over a 1 ft axial Tength and between the two adjacent internal
subchannels as shown in Figure 3.3. The blockages were located on the
left side of the test section.

Six half-rod inserts were used to form the flow channel model. These
inserts were screwed to the front and back plates prior to installing the
flow housing body and front plate. Four of the half-rod inserts contained
small glass inserts at the 4th and 5th window elevations so that the laser
beam could pass through the rods. These inserts and the rods had 1/8 in.
wide flats to eliminate distortion of the laser beam. All rod inserts were
1 in. diameter and were made from stainless steel.

Blockages were placed into the flow channel by using the inserts shown
in Figure 3.4. The insert dimension for the swelling blockage is for a
nominal 90% area reduction based upon a uniform swelling of four adjacent
rods. The plate was designed to provide a "sharp-edge" orifice with an
open area equal to the equivalent swelling blockage. The inserts were
placed in the test section to form the blockage configurations shown in
Figure 3.5. The subchannel blockage fractions for each of these configura-
tions is given in Table 3.1. Each of these configurations were placed at
selected levels within the test section to vary the distance from the
blockage to the fixed measurement planes at the windows. Table 3.2 sum-
marizes the blockage placement for measurement planes considered.

3.2 LASER-DOPPLER VELOCIMETER

A two-component Taser-Doppler velocimeter manufactured by Laser Systems
and Electronics was used to perform measurements of turbulent velocities.
A detailed description of this system is present in Reference 2.
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TABLE 3.1. Subchannel Blockage Designation

Configuration Type
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Subchannel Reduction Fraction

10

0.23

0.23

0.23

0.90

0.46

0.46

0.46
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TABLE 3.2. Axial Location of Blockage and Measurement Planes

Measurement Blockage Blockage
Plane, Distance X/D from
in. Window Station From Inlet Inlet
-9 1/2 3 3 42 1/2 60
-6 3 2 39 51
-2 1/2 3 1 35 46
2172 4 3 12 1/2 60
6 4 2 39 51
10 4 1 35 46
14 1/2 5 3 42 1/2 60
18 5 2 39 51
22 5 1 35 46

FLOW CHANNEL
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X CHANNEL P.M. TUBE
\ LENSES

—
——

~ MEAS UREMENT
POINT

X
v
Pf

FIGURE 3.6. Two-Component Laser-Doppler Velocimeter
Optical Arrangement

Y CHANNEL P.M. TUBE
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Most of the velocity measurements were performed with the two-component
optical arrangement system shown in Figure 3.6. This was essentially two
single-component optical arrangements located at right angles to each
other. The position of the optics was rotated 45° about the laser beam
axis for two-component measurement; therefore, the Doppler signals corres- ¢
ponded to the two velocity components each located 45° from vertical. These
two velocities were resolved into the axial and lateral velocity components.

The measurement point was positioned within the flow channel by using
a traversing system that moved the Taser and receiving optics as an integral
unit. The traversing system was supported on precision linear ball bearings
and was driven by variable-speed servo-motors. The motor speed control
and position readout could locate the measurement point to within 0.001 in.
in both the z and y directions in a horizontal plane. The entire system

“n

was positioned vertically with a hydraulic Tift system. o

A Laser Systems and Electronics readout system was used to measure
local instantaneous velocity consisting of the time average value plus the
fluctuating component. The basic elements of the readout system is dis-
chssed in Reference 2. In addition to the readout system, auxiliary system,
auxiliary readout instrumentation was used to measure the "rms" voltage
of the turbulence velocity. This consisted of an amplifier, Tow pass filter
and true rms meter.

3.3 METHOD OF DATA ACQUISITION AND REDUCTION

The flow loop was operated according to standard laboratory procedures.
The loop had a very stable flow, pressure, and temperature control and did
not require adjustment during data acquisition. Once the Toop was operating
at the selected conditions the optical system was adjusted to give an optimum
Doppler signal. A small amount of milk was injected into the loop to
provide scattering centers.

The two component velocity data was obtained from two traverses through
the test section. Each traverse used an alternate optical channel but a

common electronic readout channel. 1In this way the same velocity detection

12
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circuit was used to provide a more accurate lateral velocity measurement
than if two independent circuits were used.

A digital computer program (2) was used to reduce the recorded data.
For each data point it was necessary to (1) shift the measurement location
to a consistent set of coordinates and correct for refractive index;
(2) convert the Doppler frequency to velocity; and (3) convert the rms
voltage to turbulence intensity.

13
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4.0 EXPERIMENTAL RESULTS

Experimental measurements of velocity, turbulence intensity and pressure
were made before and after the three blockage types shown in Figure 3.5. The
type I sleeve blockage is equivalent to a swelling of four adjacent rods.

The type II sleeve blockage is a radially smaller blockage which is equiva-
Tent to a swelling of two adjacent rods. The type IV plate blockage has
a subchannel open area fraction which is equal to the type II sleeve blockage.

4.1 TYPE I, SLEEVE BLOCKAGE

Figure 4.1 presents a vector magnitude summary of the axial velocity
and intensity distribution at selected levels before and after the blockage.
These data show symmetric side-to-side distribution of velocity and intensity
ahead of the blockage. Axial turbulence intensities of about 0.03 near the
subchannel centers compare well with the values measured in the same channel
with fully developed flow. No significant change in the velocity and
turbulence intensity occurs until the flow is quite close to the blockage.
At 6.0 in. (x/D = -7.9) before the blockage a small velocity reduction is
evident in the blocked channels. The next plane is located at 2.5 in.

(x/D = -3.3) before the blockage and 1/2 in. from the leading edge of the
blockage. Here the blocked channel velocity reduction is about 30% with

a corresponding velocity increase in the unblocked channels. The axial
turbulence intensity has increased slightly in the blocked channels and
decreased in the unblocked channels as compared to the intensity values
ahead of the blockage. Downstream of the blockage at 2 1/2 in. which 1is
also 1/2 in. from trailing edge of the blockage, the velocity has decreased
significantly. No data could be obtained in the wake of the blockage
because of the high turbulence and chaotic flow. The Doppler signal in
this region looked Tike a noise signal on the oscilloscope. The channel
adjacent to the blockage shows a significant Tateral gradient of intensity.
The intensity is very high toward the blockage and near normal away from
the blockage in that same channel. Another interesting feature of the data
at this location is the significant reduction of axial turbulence intensity

(u'/u) in the region away from the blockage. The intensity near the center

14
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of the wall channel has decreased by nearly a factor of three. This decrease
in intensity is believed to result from two effects related to the accelera-
tion of flow around the blockage. Reference 3 presents a discussion of

the correlation u? to show that it is a convected quantity and that the
derivative D u?/Dt is positive or negative depending upon the production,
dissipation and diffusion processes in the flow. In the present situation,
uZ would be reduced due to the action of a term -u2dU/dx in the transport
equation for Du?/Dt. In this case u? is always positive; however, if

dU/dx is positive then Du?/Dt is negative and u? decreases along a stream-
Tine. In the present situation the intensity u'/U would be further reduced
by dividing /' U? by u. Since U increases by about a factor of two, the
further decrease by a factor of about 1.5 could be attributed to the inter-
action of the turbulence with the velocity gradient.

Reference 3 also points out that regions of high turbulent shear and
lateral velocity gradient cause an increase of u?. This is the phenomenon
that generates turbulence near the wall of pipe flow and would also exist
in the flow passing through the blockage. This together with the decelerating
flow through the blockage is believed to be the primary mechanisms for the
greatly increased turbulence 1'ntens1'1:yJr downstream of the blockage.

The flow pattern downstream of the blockage is quite similar at all
levels but with the general trend of decreasing turbulence intensity and
increasing velocity behind the blockage. This recovery is relatively slow
as compared to the redistribution ahead of the blockage with low velocity
and high turbulence intensity* persisting well downstream of the blockage.
At 22 in. (x/D = 30) the velocities in the blocked channels are still only
about 60% of their nominal values for fully developed flow. The turbulence
intensities have decayed but are still higher than their nominal values.

*The plots have been arbitrarily limited to u'/u < 0.26 as indicated by
the "+" at the end of the plot vectors.

TNote that the intensity is defined as u'/d = A2/,

16
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It is interesting to note the tendency of the high intensity zone to
remain within the originally blocked subchannels. The highly turbulent
wake does not diffuse into the flow of the unblocked channel. This

implies that although the turbulent mixing processes may be very high in
the blockage wake, there is not an enhanced turbulent crossflow mixing
with the adjacent unblocked subchannels. Flow diversion into the wake
from the unblocked channels would contribute to crossflow mixing; however,
this same process provides a convective flow that apparently inhibits

the spread of the turbulent wake. This same phenomena exists in all

the blockage configurations considered in this study.

The most severe velocity reduction occurs in the blocked interior
channel (91% blockage); however, in the recovery region it receives flow
from both of its adjacent channels including the blocked wall channel.
Once the interior channel velocity overtakes the wall channel velocity,
the flow recovery slows down because both blocked channels must now
receive flow from the unblocked channels.

4.2 TYPE II, SLEEVE BLOCKAGE

Figure 4.2 presents the velocity and intensity distribution for this
blockage. This blockage is very similar to the previous blockage except it
is smaller and represents the case of two swollen rods. The results for
this case are very similar to the previous case; however, the perturbation

of the velocity field is less as could be expected. The velocity reduction
ahead of the blockage is only moderate and, at 1/2 in. from the leading

edge, the velocity has reduced by about 25% in the more severely blocked
wall subchannel and the wall channel turbulence intensity has increased

by about 50%. Moderate reductions of turbulence intensity and increases
of velocity occur in the unblocked channels prior to reaching the blockage.
Downstream of the blockage at 2.5 in. (x/D = 3.3) the turbulence is very
high in the wake. The recovery of the velocity is again slow but it is a
little faster than for the larger Type I blockage. At 22 in. (x/D = 30)
the wall channel velocity is about 70% of the nominal velocity for fully

17
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developed flow. The turbulence recovery downstream of the blockage is
faster than for the larger Type I blockages. At 22 in. (x/D = 30) the
turbulence has decayed to near nominal values.

4.3 TYPE IV, PLATE BLOCKAGE

Figure 4.3 presents the velocity and intensity distribution for this
blockage. This blockage configuration was considered to determine the
effect sleeve blockage. The primary difference here being an abrupt
contraction and expansion rather than a gradual entry and exit from the
blockage. The results in Figure 4.3 show that the velocity disturbances
ahead of the blockage are very similar to the corresponding Type II sleeve
blockage. Downstream of the blockage, however, the velocity is more
severely reduced and the turbulence intensity is much higher. The intensity
in the wake of the blockage is very high (> 0.26). For most of the down-
stream wake, the flow was so chaotic that measurements of velocity and
intensity could not be made. It is interesting to note that the very high
intensity in the wake of the blockage does not significantly affect the
unblocked channels. The intensity distribution along the length of the
unblocked channels for both the plate and sleeve blockages are very similar.

The flow recovery behind the plate blockage is considerably slower
than for the sleeve blockage. The wall channel velocity at 22 in.
(x/D = 30) is only about 40% of the nominal velocity as compared to 70%
for the sleeve blockage.

19
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5.0 COMPARISON OF DATA WITH COBRA PREDICTIONS

The experimental data were analyzed in considerable detail to evaluate
the suitability of the COBRA-IIIC program for predicting the flow distribu-
tion in bundles containing blockages. To perform this analysis it was
necessary to modify the numerical differencing scheme in COBRA to allow
for a large subchannel area reduction and to allow for the possibility
of flow reversal. It was also necessary to estimate the subchannel average
velocity from the experimental data by using a numerical scheme to integrate
the velocity field. The parameters of the mathematical model were evaluated
and selected to obtain best agreement with the data. The comparisons
between the calculated and the experimental values of subchannel flow and
pressure were found to be excellent. These results were also rather
insensitive to many of the mathematical model parameters.

5.1 FLOW BLOCKAGE ANALYSIS EQUATION

To perform an analysis of the experimental data with the COBRA computer

program, it was necessary to modify the numerical solution. The starting

(1)

tinuity, axial momentum and transverse momentum for steady-state and

point for this modification was the vector form of equations for con-

constant density conditions of the experiment.

The basic equations are:

Continuity

dm _ T
S (5.1)

Axial Momentum

dp _ _ 2 _dmu _ oTow -
A Ix AK m X S'u*w -Ap cos 6 (5.2)
Transverse Momentum
d{u*w) S - (S
a7 (Qﬁ Cw = (2) Sp 0 (5.3)
1

These are vector equations where S is a matrix transformation to order

the subchannels and ST is the transpose of S.

21
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For subchannel area variations, the value of the area A in Equation
(5.2) is defined in a manner consistent with Bernoulli's equation for

single channels without fluid friction and constant flow rate. Integrating

Equation (5.2) under these conditions (i.e., A %§-= - g%%) over a finite
increment Xj-] to Xj gives
pj 2 Aj1 1
/dp=—m vf Kd(ﬂ) (5.4)
Pi-1 Aj-1
or
p; - P =m—21(]——-—]) (5.5)
ST R Y '
J -1 ,
Equation (2) written as a finite difference for the same conditions and
over the same increment (Ax = X; - Xj-1) gives I
p PaPir @E!.(_l._ 1, (5.6)
AX Ax Aj Aj—] '

To obtain a proper relationship between the finite difference form and
the integral form for single channels, the value of A is defined as

o2 23-1 (5.7)
- . .
AJ j-1

Therefore Equation (5.2) can be written in the finite difference form
p: - Ps_

_~J___J_..|_=_K.m2_..
Ax J ]

—_

T

(mzv/A)j-(mzv/A)J._1 X

A AX A S

X W. -~ D= 6 .
u¥ Wy - 0y cos (5.8)

The first term on the right side of Equation (5.8) represents the fluid
friction contribution to the pressure gradient. This term is flow direction
dependent; therefore, the coefficient K is given a (+) sign if the flow

is in the positive x direction and a (-) sign if the flow is negative.

By using the identity

ms - m? 17 (mj + mj_])(m. - m._1) (5.9)

22
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and using a finite difference form of the continuity equation qiveh by

m. - m.
NI ol BV |
x S Wi (5.10)
the friction term can be written as
2 T
-{+ . L= = R . 5.]]
(__KJ) mJ (i'KJ)(m - (m. +mJ ]) S wJ Ax) ( )

The second term on the right of Equation (5.8) can be factored into the form

2 2
) (m V/A)J - (m V/A)J_'l _ m2 (V/A)J‘(V/A)J_'l
A Ax j-1 A Ax
P 1Y @mom, ) s Tw (5.12)
A A J i-1 ’

By substituting Equations (5.11) and 5.12) into Equation (5.8) the finite
difference form of the axial momentum equation is

p: - Ps (v/A);-(v/A) .
b Lt H i j-1 .
iX o+ R X Jmj_q - ey cos 8
1 T Lol x4 (¢ + T
+(A (A)j(mj+mj—1) S T S u3 (—-Kj)(mj mj_]) AX S7) W (5.13)
To perform the crossflow solution, pressure is eliminated from the
two momentum equations. This is done by differentiating Equation (5.3)
2
d”(u*w) | () dle ) - sk (5.14)
dx
and using the finite difference analog
* . - *w., +Uu¥ . . . - C. w, =D
G M TP TN Y, sy S M TG sy PR (g )
sz 2 Ax 2 Ax ’

23
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By substituting Equation (5.13) to eliminate P; = P the equation for

j-1
the crossflow solution can be written as the set of simultaneous equations

s 2u% C.
sy 4 (s 1 v T_1.T T
{AXZ tE et @) S (A (Aj)(mj Fmyg)S s g Sul e (K mg 4y g) ox ST

*
u§_1wj_1 N uj+]wj+] N (§) C.+] wj+]

R Ax© % Ax
(v/A).-(v/A).
- (%) S ﬁ‘(iK) + Y JA v J-1) m?_] TP cos GJ (5.16)
AX

As in COBRA-IIIC, Gauss elimination is used to solve for wj at each
axial location X5 and iteration is used to sweep the computation from the
inlet to the exit of the bundle. Previous iterate values of mj+], wj+]

and ”j+1 are used to solve for wj.
The boundary conditions used for the present study are:

1. Uniform exit pressure SpN =0 or

UNHT N1 TN

s _
B (2) Cpal ¥ey = O

2. Inlet subchannel flow rates selected to give equal dp/dx across the

first node.

5.2 SUBCHANNEL AVERAGE FLOWRATE ESTIMATES

Since the measured velocities were local or point velocities and
could not be compared directly with the subchannel average velocities
calculated by the COBRA code, a method of integrating the measured velocity
distributions over the subchannel area was developed. The subchannels
were first subdivided as shown in Figure 5.1. It was then assumed that
the subchannel velocity distribution was symmetric about the longitudinal
centerline and that the intra subsection velocity distribution could be
represented by an empirical polynominal function of the form.

Ne Nr . .
ﬂk (r,06) = = 3 a., 6(1_])r(3-]) (5.17)
i=1 j=1 "
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Where ﬁk is the k™ subsection velocity distribution
N, is the order of the polynominal in the © direction
is the order of the polynominal in the r direction
and r are defined in Figure 5.2 for a typical sebsection

<D 3 D

The coefficients in the base polynominal were first estimated by the
method of least squares polynominal regression using only the measured
data points. It was then assumed that the maximum velocities in each
interior type of subsection would occur at the boundary between subsections
and that the maximum velocity in the peripheral subsections occurs on a
line which bisects the minimum distance between the wall and the rod. It
is then assumed that the velocity distribution could be approximated by
a simple 1/7th power Taw of the form

i i 1/7
u(r, 8) . < o) ) (5.18)
umax(e) (max(8)-1)

where u (6) was determined using the polynominal expression for

N max
u(r, 8) and the assumed location of the line of maximum velocities. A

polar grid was then set up which contained 5 equally spaced lines in
the 6 direction and 3 equally spaced lines in the direction and the
velocities were estimated at the intersection of the grid lines using
the 1/7th power law distribution. The measured velocities were then
assigned a relative weight of 5 and the calculated velocities from the
1/7th law were assigned a weight of 1 and the coefficient Aij 9f the
polynominal function were re-evaluated using the weighted combination
of the measured and estimated velocities.

The polynominal using the coefficient derived from the weighted
combinations set of data was then integrated numerically over the area
of each subsection to determine the average velocity in each subsection.
The calculated average velocity of each subsection in a subchannel were
then averaged to obtain the average velocity in each subchannel.

The validity of this method was checked by performing a mass balance
using the calculated subchannel velocities. The results of the mass
balance calculations are shown in Table 5.1 for the five measurement
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of Data to Obtain Subchannel Average Velocity

FIGURE 5.2 Definition of r and 6 Coordinate

For a Typical Subsection

26



BNWL-1771

planes tnat had enough data to determine the average velocities in all
four subchannels. As shown in Table 5.1 the maximum error is -7.1% and

the minimum error is 0.0%.

TABLE 5.1 Summary of Mass Balance Calculations
Using Estimated Subchannel Average
Velocities

Integrated Test Section

Blockage Measurement Average Average

Configuration Location (in.) Velocity Velocity % Error
I 22.0 16.2 17.0 -4.7
I 14.5 15.9 17.0 -7.1
II 18.0 17.0 17.0 0.0
II 14.5 16.2 17.0 -4.7
II 10. 16.0 17.0 -5.9

No Blockage (%) NA 17.7 16.6 +6.6

5.3 COBRA INPUT MODEL AND PARAMETERS

The input to the COBRA program was set up in a conventional manner.
A four subchannel model was selected together with a 36 inch calculational
length which was divided into one-inch axial nodes. The blockage plane
was located 12.5 inches downstream from the inlet of the computational
model.

As part of the selection of input data to COBRA, several input
parameters were evaluated to obtain the best fit with the experimental
data. These parameters included the subchannel friction factors,
blockage area reduction and pressure Toss coefficients, turbulent mixing

parameter and transverse momentum equation parameters (s/2), Kij’ u*).
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5.3.1 Subchannel Friction Factor

The subchannel friction factors were determined by integrating the
velocity data for an unblocked configuration(2 ) to obtain interior and
side subchannel average velocities. These velocities were then substituted
into the equation:

2
i ey

= (5.19
Ax; 2 D, 9e )

Ap

The pressure gradients in each subchannel were then equated to the
pressure gradient of the complete assembly so that

2
f. u. 2
i1 _fU
01 U 2

1

where i refers to subchannel average values and the remaining quantities
are channel average values. An expression for f1 was then determined
using the empirical form

-.22
f. = A Re (5.22)

where the exponent is the same as that in the bundle average friction
factor. The resulting subchannel friction factors are

"0-22 (interior subchannel) (5.23)

f.

i = 0.225 Re,

and
-0.22

—+
n

0.217 Re; (wall subchannel) (5.24)

5.3.2 Blockage Models

Both the plate and sleeve blockages were modeled using a combination
of subchannel area reduction and blockage loss coefficients. The approx-
imations of the physical blockages are shown in Figure 5.3 for all three
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blockage configurations. The area is considered to be continuous with
respect to distance for both the plate and sleeve blockages; however,
the area used for a particular node is a single value as determined by
the position X5

The irrecoverable blockage pressure loss was included by the use of
a subchannel pressure loss coefficient defined by
Ki o u;®
Aps = _—?‘EZ"— (5.25)

where Ap, = irrecoverable pressure loss only

Ki = pressure loss coefficient
u; = velocity in the minimum area region of the blockage
p = fluid density.

It is impossible to calculate an exact subchannel blockage coefficient
from the above definitions because one would need to measure the irrecover-
able pressure loss (separate from acceleration effects) in each blocked
subchannel. It is also necessary to define a characteristic velocity for
the blockage but the velocity in a particular blocked subchannel depends
on the assembly geometry, and other subchannel blockages as well as the
geometry of the particular blocked subchannel. Therefore, a simple method
to approximate the subchannel loss coefficient was devised. This method
consists of equating the differential forces (form drag losses only)
across the blocked subchannels only to the differential forces (form only)
acting on the complete rod assembly

i.e.,
NB
s A Ap; = A Ap (5.26)
i=1
where Ai = nominal flow area of blocked subchannel (away from blockage)
A = total flow area of assembly (away from blockage)
Ap; = form pressure loss in the ith blocked subchannel
Ap = form pressure 10ss across assembly.
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[t was then assumed that the form pressure losses in the blocked subchannel

are equal so that tke pressure drop could be factored out of the summation.
This results in

Ap; = Ai = A 4p (5.27)
When the definition of the form pressure loss is substituted for the

subchannel and assembly average pressure 10ss the following expression
for the blocked subchannel loss coefficient is obtained.

o2
K = K (5’?) g-B—AA— (5.28)
i=1 ™1
where K1 = form loss coefficient for the ith blocked subchannel
U = bundle average velocity in the blockage plane
Gi = subchannel velocity in the blockage plane
K = bundle average form loss coefficient

The terms U, A, and ig? Ai are easily determined from the assembly
geometry and continuity. K is easily determined from the definition of
the form loss coefficient and a measurement of the form pressure loss
across the assembly. U, is the only variable that is not readily avail-
able; however, the value of us is available from the preceding iteration
during the computational sequence.

In this study K was determined by calculating the test assembly
pressure 1oss using COBRA without the Toss coefficient but with the area
reduction model included. This calculated pressure drop was then sub-
tracted from the measured assembly pressure drop to obtain the form pressure
loss and K was evaluated from

(5.29)
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It was found that the value of K for a given blockage configuration
was somewhat dependent of the values chosen for the other input parameters,
but that the variation in K had 1ittle effect on calculated flow and
pressure distributions as long as a K consistent with the other parameters
was used. Over the range of parameters studied it was found that K varied
from 0.03 to 0.12 for the Type 1 blockage (sleeve) and from 0.73 to 0.76
for the Type IV Blockage (plate). The variation of K was not examined
for the Type II blockage. The reference values of K used in conjunction
with the reference values of the other parameters are 0.08, 0.10, and 0.75
for the Type I, II and IV blockages, respectively.

It is important to note that the area reduction model is the major
mechanism of providing forced flow diversion from the blocked subchannels
and that the primary purpose of the blockage Toss coefficient is to account
for the irrecoverable form pressure loss. Therefore, blockage Toss
coefficients determined in the above manner and used by themselves without
the proper area variation model would not produce a good approximation to
the subchannel flow distribution in a blocked assembly. While the above
procedure for pressure loss gave good results for the present experiments
additional experimental data would be necessary to check its validity
for other rod bundle geometry.

5.3.3 Turbulent Mixing Parameter. The reference turbulent mixing

parameter B together with the parameter fT = 1 accounts for the interfacial
turbulent shear between adjacent subchannels. 8 was found to have an
appreciable effect and was assumed to be a function of axial position only,
as shown in Figure 5.4. The maximum value of B was assumed to occur at

the blockage with a Bmax of 0.10 for the Type I and IV Blockages and

0.05 for the Type II Blockage. The lower value of Bmax for the Type II
Blockage is consistent with the results of the turbulent intensity measure-
ments which show that the transverse average of the axial turbulent intensity
for the Type II Blockage is much less than that of the other two blockages
downs tream of the blockage. Not enough information is available from the
data to justify a transverse B variation.
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Two other values of B were examined to determine the importance of
the selection of this parameter in making blockage studies. In the first
case, B was assumed to have a constant value of 0.02 (typical of clean
rod bundles) over the entire Tlength of the model. This produced identical
velocity distribution at the inlet* but the velocity distribution downstream
of the inlet changed by approximately 7% with the higher velocity increas-
ing and the lower velocity decreasing. The calculated pressure loss was
also observed to change by 3%. The other model assumed a constant g of
0.12 over the entire length. This produced velocity and pressure distribu-
tion downstream of the blockage that deviated by less than 5% from those
computed using the reference profile. The greatest effect occurred on

the inlet flow split where velocity in the peripheral channels was increased
by 12%.

Since the data suggested enhanced mixing downstream of the blockage
it was desirable to use a larger mixing parameter than would nominally
be assigned to a clean assembly, but higher mixing parameters produced
unrealistic flow splits when used in conjunction with the equal dp/dx
boundary condition at the inlet. This was the reason for choosing an
axially varying 8.

5.3.4 Transverse Momentum Parameters (s/%) and Kij

The parameters (s/%) and Kij were selected to be 0.25 and 0.15,
respectively. The choice of these parameters has little effect on the
calculated velocity distribution. The value of u* equal to the velocity
at the donor subchannel was found to give better agreement than using
the average velocity of the two adjacent subchannels.

*Inlet velocity split to give equal subchannel pressure gradient.
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5.3.5 Gap Spacing Variation

Gap variations were used for the sleeve type blockage in the reference
calculations; however, it had a negligible effect on the calculated
pressure and flow distribution.

5.4 RESULTS OF COBRA CALCULATIONS

The velocity and pressure distributions calculated with COBRA using
the input discussed above are in excellent agreement with the measured
distributions. The calculated velocity distributions are compared to
the estimated average subchannel velocities in Figures 5.5, 5.6, and 5.7
for Type I, II, and IV blockage configuration, respectively. Two sets
of calculated subchannel velocities are shown in these figures. The first
set represented by a solid Tine, was calculated using both area reductions
and subchannel Toss coefficients. The second set represented by dashed
lines were calculated using area reductions only.

The results given in Figures 5.5 and 5.6 show reasonably good agree-
ment between the calculated and measured velocity distributions for the
sleeve blockage regardless of whether the pressure loss coefficient model
was included or omitted. However, as shown in Figure 5.7 the flow diversion
from the blocked subchannel is underestimated for the plate blockage when
the loss coefficient is omitted. Good agreement is observed when the loss
coefficient is included. It should be noted that the use of the modified
numerical scheme given in Section 5.1 calculates reverse flow recirculation
downstream of the blockage in the 90% blocked subchannel of the Type I
sleeve blockage.

The calculated axial pressure distributions of the two interior sub-
channels are compared to the measured pressure distribution in Figures 5.8,
5.9, and 5.710. The pressure distributions calculated using the subchannel
pressure loss coefficients are in good agreement with the measured distribu-
tion. However, the results of the calculations when the Toss coefficient
model was omitted underpredict the measured loss by approximately 20% for
the sleeve blockages and by 60% for the plate blockage. It is worth noting
the ability of the COBRA code (using the loss coefficient model) to predict

35



9¢

40

N
X %

SUBCHANNEL AVG. VEL. (FT/SEC)
3

AXIAL LOCATION (IN.)

FIGURE 5.5. Comparison of Experimental Flow Rate

Estimates With the Prediction

of the COBRA-IIIC Program for the Type I, Sleeve Blockage

L] ¥ T T T T T | 3
TYPE I BLOCKAGE
| BUNDLE AVG. VEL. I7 FT/SEC.
~ \
| N i
N f DATA POINT
AN CALCULATED
- AN 7& i o LINE L
~
%~ I'\ . ——
‘\\ a) ! 1 T T T T L
n B \\\ - \.\ .
- of ——
- A \EJ\\C - "}:b&“ ]
A / J¥ S Bi =
Z ~ 4 jCip
| —{] |
~
\\ /"‘ e —
i \ // " \ /,—t—"’;—'_——"‘ € _ ]
N __.—--—\P""-‘
| NS e
\ v o
i ‘ \ !// ./ ———WITH BLOCKAGE LOSS COEFFICIENT 1
] )
Na / —~—~—WITHOUT BLOCKAGE LOSS COEFFICIENT
N\
1 1 [l i L 1 1 1 1 N S 1 r 1 i [l |
-12 -8 -4 0 4 8 12 16 20 24

LZLL-TTMNG



LE

SUBCHANNEL AVG. VEL. (FT./SEC)

.

40 |

W
N
—

TYPE T BLOCKAGE

BUNDLE AVG. VEL. |7 Fp/SEc.

DATA POINT

!
S i
o o [ ]

WITH BLOCKAGE LOSS COEFFICIENT

" — e WITHOUT BLOCKAGE LOSS COEFFICIENT
24 R — / l*—[* i T — T T T ¥ T
- / ~ €] T
| E,‘J i dn ===/ — {3 3! &
I - e _F‘*~~:;4:j__*_# = |
- do— = —— A — — O\ et ——m f S e\ e -
[ N — e . /'( ——— .; — é./ r4NS
[ —
- \'\\‘\ﬁ’ j’:.—--——‘—__—::—j:-__— W
\\§§L | I it | *"':5———_
—— / .
o b N ¢ | :
. Tg .
0 L i — 1 1 { 1 1 1 — 1 1 i I | 3 . - 1

AXIAL LOCATION (IN)

FIGURE 5.6.

Comparison of Experimental Flow Rate Estimates With the Prediction
of the COBRA-IIIC Program for the Type II, Sleeve Blockage

24

LLLL-TTMNG



8¢

SUBCHANNEL AVG VEL. (FT./SEC)

40—

TYPE TV BLOCKAGE

BUNDLE AVG. VEL. |17 FT/SEC,

W
N

N

LY
S

ﬁ:} é Q &(&A"JLEIULATED

WITH BLOCKAGE LOSS COEFFICIENT
—~x—WITHOUT BLOCKAGE LOSS COEFFICIENT
T T ] LI R B TR S N R

DATA POINT

K

|
Py e
awe N

4

=3

! } ) ,’?/7‘@ == SoEmae— —— Ty S
i I N T |
I _ - _ I
\ P
i N \ y _ | .
7
8 ; c
o I N\ //
o \ ) e
/ 1
0 s 2 i s 1 1 > 1 . o " 1 y 1 1 Y i L lz L 1 m ) i 20 Il ] 24

AXIAL LOCATION (IN)

FIGURE 5.7. Comparison of Experimental Flow Rate Estimates With the Prediction

of the COBRA-IIIC Program for the Type IV, Plate Blockage

LZL1-TIMNG



BNWL-1771

abeyoo|g

3A98(S ‘I adAL ay3 403 wedboud JIII-¥Yd0d 33 30
UOLIJLPaJUd 03 BIe(Q 34NSSIUd [duueydqng 40 uostJedwoy -8°G J¥MOIA

(NI) NOILY2OT TVIXY

o
'

39

oz 9l 2 8 v 0 -
] T ] T T T T T T T T T T T T T
A
g N
- I 0
— P
]
on — 2
7
e | e |
71/
L\ i .
—l
—_— -
— T —— — I.l.”.'lnh\l”.ll\l‘l\ \g
a7alivans 1
LNIIDI4430D SSOT IOVHIOTE LNOHLIM === (
LN 312144302 SSO1 39W¥D018 HLIM
an aavinovo~8 @ © ﬁ\.

Q
J
(L3M BH'NI) dV TVIXV

LNIOd &8.'_.._?\_ mv

\\
—

*23S/14 L1 “13A "OAY 37ANNE L N @
dl’/’

3JOVMO0T1d T 3dAl : e




ot

AXIAL AP (IN,Hg WET)

[ =@ \ -
| AR S e o

-4 N < r'j} B Q T —a 8-
i \\EE" B | T r—re-— 1,

-8 [ \1 —_—
/ . TYPE I BLOCKAGE
B 1 BUNDLE AVG. VEL. 17 FT/SEC.
-12

. ] DATA POINT
-16 ~--CALCULATED LINE

WITH BLOCKAGE LOSS COEFFICIENT
———WITHOUT BLOCKAGE LOSS COEFFICIENT

-20 1 Il | I I 1 1 1 ] L 1 N l 1

-12 -8 -4 0 4 8 12 16 20
AXIAL LOCATION (IN.)

FIGURE 5.9. Comparison of Subchannel Pressure Data to Prediction
of the COBRA-IIIC Program for the Type II, Sleeve
Blockage

LZL1-TTMNE



(87

T T ¥ [l T T T LI T T ] T T T T T 1
e
Y ] -
‘\D,Q:@’-':{' -\q e
N i
AN
| N e e e
-4 “ D I — = ——
— | \|\ ,’ WITHOUT BLOCKAGE LOSS COEFFICIENT A
g \ /
- 1\ ]
F . 1\
z
=T | lk\ WITH BLOCKAGE LJSS COF_FFICIENT/ i
o | T
g |
L ] = . ‘ .
< 2 " = H_= g < O I
i 'K —'—__—_—-——7
< L | \———@"/ TYPE W BLOCKAGE
BUNDLE AVG.VEL. 17 Fj/SEc.
e TR
o L '0) «DATA POINT
o 8 --CALCULATED LINE
«20 i 1 t . L L L | i \ L 2 | L t : | N | . | : | I
-2 -8 -4 4 12 16 20 24
AXIAL LOCATION (IN)

FIGURE 5.70. Comparison of Subchannel Pressure Data to Prediction

of the COBRA-IIIC Program for the Type IV, Plate
Blockage

LZL1="IMNY



BNWL-1771

the trends of the relative pressure differential between the two subchannels
just downstream of the blockage. The calculations and measured data both
show a slightly greater pressure drop in the left subchannel for the Type

I and IV blockagesand a slightly reduced loss in the left subchannel for

the Type II blockage.

The results of the comparisons and the parameter studies discussed
previously give credence to the models and numerical schemes used in the
modified version of COBRA-IIIC to accurately calculate velocity distribu-
tions in blocked rod arrays. The primary factors which influence the cal-
culated results are the flow areas in the blocked subchannels and the
form (streamlines or abrupt) of the blockage. If only the velocity dis-
tributions are required and if the blockage is of the "swelling" type then
adequate results may be obtained by using subchannel area variations only.
However, if both velocity and pressure distributions are to be determined
or if the blockage geometry is of the abrupt type then a blockage loss
coefficient must be included for both velocity and pressure calculations.
The method of assuming subchannel loss coefficients from a bundle average
loss coefficient does account for the total pressure Toss from the system,
and it appears that it also produces the correct amount of diversion flow
from the blocked subchannels.

In this study the bundle average loss coefficient was determined from
the measured pressure loss. Ideally one would like to determine the bundle
average loss coefficient from contraction and expansion coefficients
similar to those given by Kays and London.(4) However, for the plate
type of blockage, Kays and London's coefficients gave a bundle average

loss coefficient that was 60% lower than that calculated from the data.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Several conclusions can be made as a result of this study:

1.

The Taser-Doppler velocimeter proved to be an effective tool
to measure velocity and turbulence; however, it could not
provide measurements in extremely turbulent flows in the
immediate wake of some blockages.

The introduction of a partial, but severe, flow blockage
significantly perturbs the velocity field. This is seen as

a major redistribution of flow and a significantly modified
turbulence intensity distribution. The influence of the
blockage persists well downstream with only a small perturbation
of flow upstream of the blockage.

The plate type blockage causes a more severe flow reduction

but a larger increase in turbulence than a corresponding sleeve
blockage with the same area reduction. The blockage configura-
tion, therefore, has an important effect on the downstream flow
perturbation.

The COBRA-IIIC subchannel computer program can predict the flow
and pressure distribution very well in the subchannels of the
present experimental model. This could be accomplished with

a minimum adjustment of empirical parameters. The most
significant parameter is the subchannel pressure loss coefficient
of the blockage.

The following recommendations are offered for future studies of

flow blockage in rod bundles:

1.

The effect of flow blockage should be investigated in larger
bundles to determine the generality of the results obtained
in this study with a simple flow model.

Since the effects of flow blockage are normally related to

concerns of heat transfer, additional experiments combining
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flow measurement and heat transfer should be performed for
selected flow blockage configurations. While the LDV must
presently be Timited to single phase flows, it can be used to
aid in the interpretation of flow blockage experiments and may
be especially valuable for steam flows with entrained droplets.

"Real" flow blockages need to be defined with more accuracy
to assist with the design of future experiments.
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7.0 NOMENCLATURE

A Flow area
Crossflow resistance function

[

D Hydraulic diameter
f friction factor
fT momentum turbuient factor
K subchannel friction function or blockage loss coefficient
Kij Crossflow resistance factor
m Subchannel flow rate
p pressure
r,o polar coordinates
Re Reynolds number
S rod gap spacing
s/% momentum equation parameter
S matrix transformation
t time
u channel average velocity
u average axial velocity component

u' "rms" fluctuating axial velocity
u* axial velocity carried by crossflow
uj Subchannel average velocity
w' Turbulent crossflow mixing per unit length
UsV oW velocity components in the Xx,y,z direction
v specific volume
W crossflow per unit length
XsYsZ Cartesian Coordinate Directions
B8 Turbulent mixing parameter w'/GS
0 density
Subscripts
i refers to subchannel value
J axial position index along length of channel
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Tabulation of Velocity and Turbulence Data

TARLE A-1.
SECT o= TYPE | BLOCK AT STA 3,WINDOW 3 AT CL ZONE 1
RUN  REYNOLDS z Y u
NO NO IN IN FT/SEC
BB3268 104904, 579 015 12.69
883269 104904, +579 070 15,19
883270 104904,  ,579 L1680 17.63
B8B3271 104904, 579 235 18440
BB3272 104904, +579 «125 16456
883273 104904,  .512 L125 17.01
B8B3274 104904, 445 2125 17.39
BB3275 104904, #5310 125 17,08
BB3276 l04904, 176,125 15,77
BB3277 104904,  .042 (125 14,05
883278 104904, o713 +125 16440
BB83279 104904, 847 +125 16432
BB3280 104904, ,982 ,125 15,54
B8B3281 104904, 1.116 125 13.96

SECT 8-B TYPE | BLOCK AT

STA 3yWINDOW

RUN  REYNOLDS z 4 u

NO NO IN IN  FT/SEC
BB83254 104904, .582 1,265 20,52
883255 104904,  .582 1,320 21.08
BBI256 104904, 582 1,430 21.50
683257 104904, 582 1,485 21.26
6883254 104904,  .582 1,375 21.39
883269 104904,  .514 1,375 21.20
883260 103904,  .447 1.375 20.69
6883261 104904, 313 1,375 19.73
UB3262 104904,  .179 1,375 18463
883263 104904,  .045 1,375 16.46
BB3264 104904,  ,716 1,375 20.78
BB3265 104904, 850 1,375 19.60
BB3266 104904, +984 1,375 18,40
883267 104904, 1.118 1,375 16,25

SECT uy~B TYPE | BLOCK AT STA 3,WINDOW

KUN REYNOLOS 4 Y U

NO NO IN 1IN FT/SEC
883224 104904, 576 2,625 22,05
6B3225 104904, 576 2,570 21.77
583220 104904, 576 2,515 2l.26
Bo3227 104904, 576 2,080 21,95
883228 104904, 576 2,735 21.45
BB3229 104904, <509 2,625 21.92
BB3230 104904, 442 2,625 21.47
883231 104904, .308 2,625 28.25
BB3232 104904, <174 2,625 18.83
083233 104904, J106 2,625 18.11
Bo3234 104904, «710 2,625 21.21
883235 104904, «B45 2,625 19.80
BB3236 104904, 979 2,625 18.49
BB3237 104904, 1,113 2,625 16.43

SECT g=8 TYPE I BLOCK AT STA 3,WINOOW

RUN  REYNOLDS 2 Y U

NO NG IN IN FT/SEC
bB3239 104904,  ,578 3,765 18.91
BEI240 104904, «578 3,820 18.37
BB3241 104904,  .578 3,875 17.39
883242 104904,  .578 3,930 16.13
BEB3243 104904, .578 3,985 13.93
883244 104904, 510 3,875 17.58
BB324S 104908,  L443 3,875 17,62
BB3246 104904,  .309 3,875 17.0L
B8B3247 104904,  .175 3.875 1S.A85
BB3244 104904, 041 3,875 14.34
BB3243 104904, 712 3.875 17.43
BB3250 104904,  .Bub 3,675 17.38
BB3251 104904,  ,980 3.675 16.31
HB3252 104904, 1.114 3,675 14.76
oB3253 104904, 1.231 3,875 9.0{

5eCT 3=B TPE 1 BLOCK AT STA 2,WINDOW

RUN  REYNOLOS z Y u

NO IN IN FT/SEC
BB3324 104904, 588 015 10.65
ts3325 104904,  ,588  ,U7D 14.88
6B3326 104904, .588 <180 17.18
bB3327 104904, +588 +235 17491
uB3328 104904, .5B8  ,125 16.38
683329 104904, 521 +125 16,94
BB3330 104904, U454 125 17,04
BB3331 104904, »320 125 16.15
BH3332 104904, .186 125 14,72
bB3333 104904, » 051 2125 12.67
883334 104904, W723 .125 14.82
bB3IIZS 104904, «857 125 14,61
683336 104904, 991 125 14,08
bB3337 104904, 1.12% 125 12,55

HYDRAULIC OIAMETERr D = ,759 INCHES,
® GUESTIONABLE DATA POINT,

u/UB uP upPsuU v
FY/SEC FT/SEC
L747 - - -
.B94 - - -
1,038 - - -
1.083 - - -
975 Le10 (066 -
1.00L - - -
1,024 - - -
1.006 - - -
928 - - -
.827 - - -
966 - - -
361 - - -
915 - - -
.822 - - -

3 AT CL ZONE 3

usuB up upsy v
FT/SEC FT/SEC

=3
o

LI R I O T I A I By R Y |
«

-
N
@
iy

1,083
«956

-
13
©
IR R I |

3 AT CL Z0NE 5
usuB up ursy v
FT/SEC FT/SEC

1.298 <60 027 -

1.282
1,251
1,292
1.263
1,290
1.264

-
-
%3
N
[ T T B S B S S IO}
[ I I A N ]
R I B

vie e

967
3 AT L ZONE 6

u/uB up upsy v
FT/SEC FT/SEC

1.113 -
1,081 -
1.024% 1,05 .0
4949 -

820
1.035
1.037

) 0

o b}

o &

[ R R A |

[ N I R B B I- S |
o

[ I I B I R I 'Y

..

nae

[re:N

E=pv
'
[
[

3 AT CL ZONE 1

Usug Up UPsY v
FT/SEC FT/SEC

627 - -
«876 -
1.011 -
1,054 - -
2964 1.13 .069
4997 - -
1.003
-951
+867
746

v

o
~
N
RN
R R B O]
[ I I B B B A

.
AVERAGE VELOCITY, UB = 17,0

v/u CUTOFF

(RN NN

vzu CUTOFF

N/Y CUTOFF

YAav i v

VU CUTOFF

V7u CUTOFF
KHZ

FI/SEC,

+ TURBULENCE INTENSITY TQ HIGH TO MEASURE,

=~ NO 0ATA POL

BNWL-1771



TABLE A-1.

Tabulaticn of Velocity and Turbulence Data {contd}

SECT 4=B FYPE 1 BLOCK AT STA 2,wWINDOW 3 AT CL ZONE 3

KUN
NO
883310
by3311
BB3312
883313
BB3I314
BB3315
bu33le
LB3317?
bB331s
6B3319
883320
by3321
vB3322
BB3323

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z
IN
+590
+590
+590
+590
.590
.523
455
$321
.187
+053
724
.858
992

1,127

Y

IN
1,265
1,320
1,430
1.485
1,375
1,375
1.375
1,375
1,375
1,375
1,375
1,375
1,375
1.378

u
FT/SEC
19.92
20,41
21,03
21.19
20,71
20,42
19,74
18.22
17.69
15.66
20,04
19,05
17.99
15.78

SECT B3=B TYPE 1 BLOCK AT STA 2,wINDOW

RUN
NO
683290
633297
BB3294
BB3299
8B3300
BB3301
by 3302
683303
By3304
BB330S
883306
vB3307
B83308
883309

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904.

r4

IN
+590
«590
«590
+590
+590
»523
#4535
2321
«187
«053
724
858
»992
14127

Y

IN
2,515
2,570
2.680
2,735
2,625
2,025
2,625
2.625
2,625
2.625
2,625
2,625
2,625
2,625

u
FT/SEC
20,59
21,26
22,34
22,33
21,92
21.61
21.21
20,53
19.28
17.07
21.46
20,26
18,97
17.13

SECT 3=y TYPE [ BLOCK AT STA 2)WINDOW

KUN
NO
63282
6B3283
HB3284
by3285
bu28e
BB3287
BBI2BG
633289
vH3290
6683291
883292
bB329s
bB3294
¥B3295

REYNQLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
144904,
104904,
104904,
104904,
104904,
104904,
104904,

1.132

Y

IN
3,765
3.820
3.930
3,985
3.875
3.87S
3,675
3.875
3.475
3.875
3,875
3,875
3.875
3.675

SECT u=8 TYPE I BLOCK AT STA

RUN
NO
BB2S3u
BBR535
oB2530
HEB2557
882538
B32539
BB254Y
8B2541
8pa542
882543
BB2544
BB2545
uB2546
bbe5u7
bB2548
BuaS49
BB2550
BB2551
882552
bB2553
Bue554
BB2555
wB2550
882557
BB2554
bBB2559
882560
BB2561
BB2562
uBz563

REYNOLDS
N

104904,
104904,
104904,
104904,
10904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
194804,
104904,
104904,
104904,
104904,

987
1,121

HYDRAULIC DIAMETERr D
® QUESTIOMNABLE DATA POINT,

Y
IN
+125
125
.125
.125
125
.125
<125
W125

«759

u
FT/SEC
19.82
19,22
17,01
14,46
18,31
18.13
18,23
18,10
17,07
15.39
18,84
18,58
17.36
15,88

1¢WINOOW

u
FT/SEC
12.26
13,06
13.42
12.74
11,41

8.94
11.29
11,43
11.23

9,48

9,75

9,99
19.01
19,38

19,50
12,05
12,40
12,65
13,24
14,45
13,33
12,72
10,12

7.35

INCHES,

u/us upP (VIo74V)

v
FT/SEC FT/SEC

1.173 -
1.201 -

-
I3
-
0
=)
o
®

O I I I B I B T B B A |

-
a
<
N

[ R R N A

3 AT CL 20NE S

usus up ue/u

v
FT/SEC FT/SEC

1.212 -

-
o
©°
=
w
a

[ I I B I B AR IR O I I |

o®

-
N
£
©°

[ R A N BRI N |

3 AT CL ZONE &
u/uR up up/su

1.106

-
-
w
P
[

-
o
~
@2

-
w
o
o

L T O T T T O R BT I I I )

-
o
o
@

[ N =N ]

«935
3r-45CL ZOME 1

usun up V24V

FT/SEC FT/SEC

722 1,35

+11

«526 - -
16 .103
12 .098
2084
98 .104

..
oo
a
[

-
o
o

656 1424
+531 1,05

-
RN NI
~r

W779 1.27  L096
«833 1,06 <075
784 - -

v

°

o
(B

AVERAGE VELOCITY: UB =

T I O B B R AR S |

FT/SEC FT/SEC

v

R I T R R T B SRR I U T T I T T R S IO I I I B )

v/ CUTOFF

R B A RS B B A}

v/U CUTOFF
KHZ

1

v/U CUTOFF

I I I R AR

v/U CUTOFF

R T N R R R R R I T T I T T I S IO B B B}

FT/5EC,

+ TURBULENCE INTENSITY TQ HIGH TO MEASURE,

A-2

= NO DATA POINT,

BNWL-1771



TABLE A-1. Tabulation of Velocity and Turbulence Data (contd}

SECT 8-B TYPE I BLOCK AT STA

RUN  REYNQLDS z
NO NO IN
882504 104904, ,586 1,
BB2505 104904,  .519 1.
8B2506 104904, 451 1.
©82507 104904, 317 1,
BB2508 104904,  .183 1,
882509 104904, 049 1,
882510 104904, 720 1,
882511 104904, 854 1,
882512 104904,  .988 1.
882513 104904, 1l.l22 1.
BB2514 104904, 1,055 1,
882515 104904, .921 1,
BB2516 104904, .787 1,
82517 104904,  .653 1,
BB2518 104904, 586 1.
882519 104904,  ,586 1,
682520 104904, ,720 1.
BB2521 104904, 854 1,
B8B2522 104904,  .988 1,
882523 104904, 1.l22 1,
882524 104904, 1.055 1,
882525 104904, .921 1.
BB2526 104904,  .787 1.
882527 104904,  .653 1,
BB2528 104904,  .586 1.
682529 104904, «586 1
882530 104904, .720 1,
882531 104904,  ,854 1,
BB2532 104%04,  .988 1.
8B2533 104904, 1,122 1.

SECT p~B TYPE I BLOCK AT §

RUN  REYNOLDS z
NO NO IN

BB2474 104904,  .586 2,
BB2475 104904. 519 2,
8B2476 104904, 451 2.
BB2477 104904, 317 2,
BB2478 104904,  .183 2.
B8B2479 104904, 720 2.
BB2480 1u4904, 854 2,
BB2481 104904, ,988 2,
882482 104904, 1.122 2,
BB2483 104904, 049 2,
BB2484 104904, 1.055 2,
8B2485 104904,  .921 2.
BB2486 104904,  .787 2.
BB2487 104904,  .653 2.
BB2488 104904, .586 2.
BB2489 104904,  .586 2,
88249¢ 104904, ,720 2,
BB249L 104904,  .BS4 2,
BB2492 104904, 988 2.
882493 104904, 1.122 2,
BB2494 104904, 1,055 2,
882495 104904,  ,921 2,
882496 104904,  .787 2.
882497 104904,  .653 2.
BB2498 104904,  .586 2.
BB2499 104904, ,586 2,
882500 104904, .720 2,
BB82501 104904,  .85% 2,
BB2502 104904,  .988 2,
6B2503 104904, 1,122 2,

SECT B=B TYPE I BLOCK AT
RUN REYNOLDS z

NO NO IN
BB2445 104904, 586 3.

Y
IN
375
375
375
375
375
375
375
375
315
375
320
320
320
320
J2o
265
265
265
265
265
430
430
430
430
430
485
485
485
485
485

TA

Y
IN
625
625
625
625
625
625
625
625
625
625
570
S70

515
680
680
680
680
680
735
735
735
735
735

STA
Y

IN
875

BB2446 104904, +519 3.875
B8B2447 104904, 384 3,875
BB2448 104904, «250 3,875

B8B2449 104904, 116 3,
BB2450 104904, 720 3,
BB2451 104904, +854 3,
BB2452 104904, .988 3.
BB2453 104904, 1.122 3.

875
875
875
ars
875

BB2454 104904, 1,055 3.820
BB2455 104904, 921 3.828
BB2456 104904, 787 3,820

BB2457 104904. .653 3,
BB24SE 104904, .58 3,
BB2459 104904,  .586 3.
BB2460 104904, .720 3,
BB2461 104904, 854 3,
BB2462 10494,  .988 3,
BB2463 104904, 1.122 3,
Bg2464 104904, 1,055 3.
BB2465 104904,  .921 3,
682466 104904,  .787 3,
BB2467 104904,  ,653 3,
BU2468 104904, ,586 3,
BB2469 104904,  .586 3,
BB2470 104904, .720 3,
BB2471 104904,  .B854 3,
882472 104904, ,988 3,
882473 104904, 1.122 3,
HYDRAULIC DIAMETER: D = .
* QUESTIONABLE DATA POINT,

820
820
765
765
765
765
765
930
930
930
930
230
985
985
985
985
985
759

11 WINDOW 3s=.5CL ZONE 3

u
FT/SEC
14,73
14,28
13.00

9.54
9.71
7.33
12.77
9.63
9,42
9.75
8.45
7.73
11,09
13.86
14,24
13,62
12.50
8.77
4,86
5.32
11,73
19,57
11,48
14,41
15,19
15,43
13,10
11.60
12,38
8.51

1, WINDOW

u
FT/SEC
21.24
21.14
20,83
19,88
18.89
20.75
19.73
18.89
19,22
19.11
17.82
18.71
20,01
20.78
20,89
21,19
20,50
19.14
17.24
15.69
28,04
19.85
20.70
21,68
21.90
22.67
21,83
20.93
20,65
17.11

1 WINDOW 3¢~o5CLwZONE

u
FT/SEC
25,23
25,17
24,96
24,47
23.35
25.17
24,83
23,98
22,93
22,77
23,98
24,75
25.34
25,39
25,03
24.53
23,51
22,34
20,21
22,76
23,96
24,33
24,16
24,05
21.37
21,50
21.51
20,77
13,64

INCHES,

u/us

867
<841
«765
562
572
431
»751
.567
2555
574
497
455
653
«816
.838
+B02
2736
516
«286
#3313

up

FT/SEC

97

UP/U

(121 Q

» 051
120
+151
«140

-
+068

3s=.5CL ZONE S

usus

1,250
1,244
1.226
1.170
1.112
1,221
1,161
1.112
1,131
1.125
1,049
1,101
1.178
1.223
1,230
1.247

usuB

1.485
1.482
1,469
1,440
1.374
1.482
1,461
1.411
1.350
1,341
1,411
1,457
1.491
1.494
1.473

14156

AVERAGE VELOC

up

FT/SEC

.81

«84

V2111 @0t i tre~NT
-

®a

UpP

FT/SEC

72

upPsU
»038

-
ITY, UB =

v
FT/SEC

L T T T T T T T T S O T I O T O O T O S B IR O Y )

A
FT/SEC

LI R T T T I T T T T S S I T B R I I B O R R B B B I |

v/u

17.0

v/u CUTOFF

L T S T R T T T T T T 2O O S 2 O B Y

vy CUTOFF

I T T T T T T I O T O T T T T O B IO B B A B I |

FT/SEC,

+ TURBULENCE INTENSLTY T0 HIGH TO MEASURE,

CUTOFF

BNWL-1771

~ NO DATA POl



RUN
O
BB3174
683175
883176
883177
883174
883179
883180
683181
we3laz
BB3183
BB3184
683185
BB3186
883187
683188
683189
B83190
583191
883192
BB3193
883194
BB3195
B8B3196
B8B3157
BB3193
883199
883190
883191
883192
BB3193

SECT B=B TYPE I BLOCK AT STA 3,

RUN
NO
BB3194
BB3195
883196
883197
883198
583199
BB3209
683201
BBI202
683203
883204
683205
B8B3206
883207
883208
883209
883210
BB3211
B8B3212
883213
bB3214
8683215
883216
883217
BB3218
BB3219
883220
BB3221
BB3222
683223

SECT 8-B TYPE [ BLOCK AT STA 3,

RUN
NO
bB314y
BB3145
BB3146
BB3147
BB3148
883149
883150
883151
883152
BB831S3
BB3154
683155
883156
683157
B8B3158
883159
883160
883161
8e3162
BB3163
BB3164
883165
BB3166
BB3167
BB3168
Ba3169
883170
BB3171
883172
883173

HYDRAULIC DIAMETER:

TABLE A-1.

REYNOLOS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

Z
IN
+578
+510
o443
309
175
041
712
+846
.9a0
1.114
1.034
+900
«765
+631
«S64
+S64
698
»833
2967
1,101
1,034
.900
«765
631
.56k
564
.698
833
967
1.101

z
N
.579
+512
445
.310
2176
042
2713
.8u7
982
1.116
1,049
914
«780
646
.579
.579
713
+847
.982
1.116
1.049
91u
«780
646
579
579
713
847
.982
1.116

2
N
+583
<516
W 4ug
»315
180
. 046
717
+851
«986
1.120
1.053
.918
<784
.650
583
583
17
+851
»986
1,120
1.053
.918
2784
+650
+583
+583
717
«851
986
1,120

D=,

Tabulation of Velocity and Turbulence Data (contd)
SECT B=B TYPE | BLOCK AT STA 3)WINDOW 4 AT CL 20NE S

Y

IN
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2.570
2,570
2,570
2,570
2,570
2.524
2,524

¥

1IN
2,625
2.025
2,625
2,625
2,625
2,625

2,735
2,735

Y
IN
3,875
3,875
3,875
3,875
3,875
3.875
3,875
3,875
3,875
3,875
3.820
3,820
3,820
3,820
3,820
3,765
3.765
3.765
3.765
3,765
3,930

* QUESTIONABLE DATA POINT,

u
FT/SEC
33.26
33.52
33,85
33,08
27.88
18,49
32,52
32.27
28,63
17,12
24,88
26,88
25,89
25,59
25,46
16,22
18.52
20,32
19,52
11,91
22,55
33.11
34,84
35.43
35.41
37.17
36.98
35,43
27.69
12,51

WINDOW

u
FT/SEC
33,08
33.40
33.52
32,69
27.52
219,01
33,00
32.19
27,80
17.24
20,01
27,36
27 .44
26,45
26,44
15.96
18,07
20,97
19,48
13,17
18,35
31.58
35.29
36,12
36.11
37.13
36474
33.00
17.94
11,09

WINDOW

u
FT/SEC
36499
36,99
36,95
36.68
36,17
35.13
36.91
36,66
36,20
34,97
35,41
36457
37.08
37.20
37.17
37,44
37.46
37,22
34,00
27.21
35,41
36.06
36.09
35,91
35.85
29.25
29.56
30.40
30,14
28.87

INCHES,

737

4 AT CL ZONE 5

y/uB

1,947
1.966
1.973
1.924
1.620
1.178
1.942
1.895

1.859
2,077
2.126
24126
2,185
2.163
1.942
1,056

+653

4 AT CL Z0NE 6

u/uB

2,178
2,178
24175
2,159

A-4

up
FT/SEC
4,34

oF
~
-

LI Il s+l +0
o

3.50
2.14%

up
FT/SEC
5.39

™
4,

CL 1L e+ L b+ 200004

2,89
2,19

uP
FT/SEC
0

o
~

-
(Y- C-E NN

o

v
FT1/SEC

+130

«150
«130
.229

+

R B R B IR B R ']

-
«099
2057

UP/Y

FT/SEC

163

R R

«080
«059

v
FT/SEC

AVERAGE VELOCITY» UB =
+ TURBULENCE INTENS1TY TO HIGH TO MEASURE,

L T T T T T T T T T O S A I B I S I R B S B R A |

v/u CUTOFF
KH

v/ c

LR I S R I B B R R B B B B N B B I B B RN B A |

v/u C

L N T TR T T O N T T T T T T T T T DO S I T O IO B DO '}

FT/SEC.

UTOFF

UTQFF

BNWL-1771

= NO DATA POINT,



TABLE A-1.

SECT 8=8 TYPE T BLOCK AT STA <eWINDUW 4 AT CL 20NE 1

RUN  RETYNOLUS

NO NO
BBz815  lu490Q4.
bB28le 1u49Q4,
BB2817 104904,
BB2818 104904,
BB2819 104904,
Bues2y 104904,
BEe821 104904,
882822 104904,
oB2823 104904,
B8¢820 104904,
8p2827 104904,
Bbed2d 104904,
882829 104904,
B82830 104904,
502831 104904,
682832 104904,
BO2834 104904,
BB2B3o 104904,
682837 104904,
B6283s 104904,
BB8283y 104904,
BB2340 104904,
yu2841 104904,
by2842 104904,
bB2845 104904,
bBz844 100651,

SECT w=B8 TYPE T BLOCK AT

KUN  REYNOLDS
~NO NO
bBE2805 104904,
BB280o 104904,
LB2807 104904,
BB280s 104904,
LB280Y 104904,
BBeBlu 104904,
882811 104904,
bu2812 104904,
62815 1u4904,
bB2814 104904,

5eCT 3-8 TYPE 1 BLOCK AT

KUN  REYNOLDS
MO NO
bB2775 104904,
682776 104904,
BB2777 109904,
LB2770  1u3904,
BB2779 104904,
©B2780 104904,
BB2782 104904,
LBT8S 104904,
Bu2784 104904,
882785 104904,
BB2786 104904,
bbe780¢  1u4904,
882789 104904,
682790 104904,
682791 104904,
682792 104904,
£B2795 104904,
6B2794 104904,
BB2795 104904,
BBZ795 104904,
BB2793 104904,
BB2799 104904,
vB2800 104904,
BB2801 104904,
Bp2802 104904,
682803 104904,
5682804 104904,

Z
N
«579
512
443
310
176
»042
713
«8u7
982
914

2
IN
428
455
J4R2
«508

2

In
«571
+504
437
«302
168
« 034
«839
2974
1.108
1,041

1.108

HYURAULIC DIAMETER.
* QUESTIONABLE DATA POINT.

Tabulation of Velocity and Turbulence Data (contd)

Y
N
125
.125
125

STA 2+WINDOW 4 AT CL ZONE 2

Y
IN

STA 2rWINDOW 4 AT CL Z0NE 3

Y

IN
1.375
1,375
1,375

1,485

1]
FT/SEC
11,67
12.86
13.85
15,57
16464
15.85

9,46
7.13
3.76
3.75
b.74
9.25
15,30
8455
5.73
2.58

5.96
8.83
11,55
12,51
12,81
10.93
8,42
441

Y]
FT/SEC
4,80
6435
7454
8.10
8.29
8,53
8.32
8,21
7.93
7.01

v
FT/SEC
4,57
5.13
5.39
by 1h
6432
6432

4425
4,95
5.07
1.46

= .759 INCHES,

UsuB

687

usus

S74V]

AVERAGE VELOCITY, UB = 17,0
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

up

FT/SEC

3.62

+

R EEE R R

R

upP

FT/SEC

+

P

up

FT/SEC

LI B T T T T B AR A

upsY

[ A I I I R

FR I B B B B B R |

uP/U

PR R R R R

upsU

I T T T T T T T N T T S T T N T I R

v
FT/SEC

v
FT/SEC

v

FT/SEC

v/u CUTOFF

NI

\7 CUTOFF

v/u CUTOFF

[ S B B R I

FT/SEC,

= NO DATA POINT,

BNWL-1771



TABLE A-1.

SeCT o=b TYPE [ BLOCK AT STA 2,WINDOW 4 AT CL ZONE 5

KUN REYNOLDS Zz

B NO
bue73s  1us90y,
bo273o  1u4dos,
LB2737 104904,
bB2733 104904,
bB2739 104904,
bp274y 104904,
bd2741 104904,
Bb2742 104904,
cbe745 104904,
obz744 104904,
BU2745 104900,
bug740 104904,
pB2747 104904,
©BB2742 104904,
BH27+3 104904,
bge?50 104904,
BB2751 104904,
ob275¢2 104904,
BB2753 104904,
©B82754 104904,
BB2T?50 104904,
Bbe?50 104904,
Bu2757 104904,
BB2750 104904,
852759 104904,
BB2760 104904,
Bbe7b6l 104904,
bB2762 104904,
uUbe7o3 104904,
oB2764 104904,

SECT b=B TYPE I

<UN RE (HOLy

“wl N
Bu700 104904,
bpe706 104904,
Bbe707 104904,
vbelln 104904,
oBe709 104904,
sBe71u 104904,
Bue7ll 104904,
BBL712 104904,
BB2715 104904,
Uge714 104904,
dBe71n 104904,
BB2716 104904,
uB2717 104904,
ooeTls 104904,
oBe719 104904,
bu272J  1us904,
so272L 104904,
ob2722 104904,
Bb2723 104904,
Bu2724 104904,
bbe?25 104904,
waR72o 104904,
6de727 Lu+304.
oB2726  1u4904.
bbe7e9 104904,
od2730  10490w,
8B2731 104904,
ob2732 104904,
bBE2735 104904,
bH2TI4  10+9un,

SLCT =B TYPE 1
odli KUTNOLy
0 NO

ooebuy  LU4904,
nocBoa 19HYa e,
picBaa 11904,
vpLdu’ 109Ny,
ouedhs 194904,
wdedos 194904,
oue57y 104904,
©ue57. 104904,
vuedTe 104904,
VU575 1u+9u4,
vyded74 104904,
obed7nH  1049u+,
vaeb7e  1U+904,
bu2577  Ly4904,
veedTo  1u4904,
o257y 104904,
832580 104904,
832581 104904,
682582 104904,
uB2S85 104904,
82584 104904,
BB258> 104904,
oBe58u  104%04,
bid2dd7 104904,
Bde580  1U+904.,
2589 104904,
BU2590 104904,
bu2591 104904,
oBd592 104904,
BB2593 104904,

N
574
506
439
+385
171
£ 037
708
»B42
«976

1.110
1.043

574
708
842
970
1.119

Tabulation of Velocity and Turbulence Data (contd)

Y
IN
2.025
2,025
2,025
2,625
2,625
2,025
2,625
2,625
2,625
2,625
2,370
2.570
2,570
2,570
2.570
2.515
2,515
2.515
2,515
2.515
2.680
2,080
2,080
2,580
2,680
2,735
2,735
2,735
2,735
2,735

V)
FT/SEC
26.46
26.19
25.49
24,04
22.94
20,05
25.60
24,42
23.38
21.24
22,18
24,11
25.11
26,08
26414
25,74
25,27
24,48
22,48
18,01
22,09
23,44
24,70
26439
26,68
26.90
25.65
23.38
21.71
18,30

BLOCK AT STA 2,wlNDOW

S z
In
+579
512
L F]
#310
170
W42
2713
Bu7
982
1.116
1,049
914
780
646
+579
579
715
Bu7
982
1.116
1.049
91y
<780
-t
579
579
+713

1.109

HYORAULIC OIAMETER: D =
* QUESTIONABLE DATA POINT,

Y
I
3,075
3.675
3,075
3,875
3.875
3.0675
3,875
3.875
3.675
3.875
3,620
3.820
3,020
3,620
3.829
3,765
3.765
3.765
3,765
3.765
3.939
3,930
3.9317
3,930
3,930
3,985
3.985
3,985
3,985
3,985

.235
0235
+235
.759

U
FYssEC
31,062
31.60
3173
33,17
32,62
28,86
32,86
33.58
32,65
27,34
31,34
33.57
34,53
34,34
33,93
34,09
34,87
33.88
28.42
23,94
28,04
29.59
29.16
28,05
27.75
22,01
22.15
23.19
22,25
21,34

palf?dw u AT CL ZOGE 1

u
FT/SEC
Gech
9,07
8.7y
7.72
6,14
4.13
10,71
11.43
11.53
10,530
11.15
11,50
11,03
18.16
9,68
7.10
8,20
9,13
9,47
8.61
11.31
11,81
11.54
1,77
1n,32
10,74
11,54
11.81
11,06
9,22
INCHES,

usug

FT/SEC

1,557
1.541
1.501
1.415
1.350
1.216
1.507
1,437
1,376
1.250
14305
1.419

1,487
1,441
1.323
1,000
1,300
1,380
1,454
1.553
1,570
1.583
1.510
1.376
1,278
1,077

4 AT CL ZONE &

us/un

FY/SEC

1.873
1.8090
1.808
1.952
1.920
1.699
1,934
1,977
1.9e22
1.609
1.845
1.976
2.032
2.020
1.997
2,942
2.033
1,394
1.673
1.409
1,650
1,741
1.716
1,651
1.633
1.298
1.304
1.365
1.310
1,250

usu

FT/SEC

D0
R
#519
+H454
«302
240
«b31
673
.bal

543

AVERAGE VELOCITY,
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

A-6

ue

3.80

[7re
(-3 - S B BN A ]
O -

up

1.70

up

+

o
X

~
L R R A R

L +e

uP/u

Pl44

+159

-
frEIEE L AN U
@~

uP/y

+05%

JPsU

RN
I T e R T T S T T N T S B B T T 0 I ' "I T R S I I
© o

v
FT/SEC

v
FT/SEC

v
FT/SEC

uB = 17,0

v/u [

e

V/U CUTOFF

I R ISR |

v/U CUTOFF

L O I T B T R I B B B

FT/SEC,

KHZ

~ NO DATA POINT,

BNWL-1771



SECT 8=8 TYPE I BLOCK AT STA 1,WINDOW 4 AT CL 20NE 2

RUN
NO
BB2694
BB2695
BB2696
B8B2697
882698
882699
882700
882701
BB2702
BB2703
882704

SECT B~B TYPE I BLOCK AT

RUN
NO
BB2594
882595
BB2596
882597
882598
BB2599
BB2600
BB2601
BB2602
BB2603
BB2604
B8B2605
BB2606
BB2607
8826048
682609
862610
BB2611
BB2612
BB261Y
BB2615
BB2616
BB2617
BB2618
BB2619
BB2620
b82621

SECT B~B TYPE I BLOCK AT STA 1,

RUN
NO
BB2624
8B2625
BB2626
BB2627
B8B2628
BB2629
BB2630
BB2631
BB2632
BB2633
682634
8B2635
BB2636
BB2637
BB2638
882639
BB2640
BB2641
BB2642
BB2643
BB2644
BB2645
BB264e
682647
BB2648
BB2649
BB265u
882651
882652
682653

TABLE A-1.

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904 ,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104906,
104904,
104904,

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
106904,
104904,
104904,
lo4s04,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

4
IN
£ 707
+680
«653
.627
+500
+573
546
.519
492
465
439

2
IN
571
+S04
437
302
«l68
«034
705
+839
974
1.108
1,041
<906
72
638
571
WS57L
705
839
974
1,041
906
772
638
2571
571
$705
+839

z
IN
+579
.512
445
310
176
J042
2713
847
982
116
1,049
914
+780
4646
579
.579
.713
847
982
1.116
1.049
914
+780
1646
«579
.579
713
2847
.982
1,116

Tabulation of Velocity and Turbulence Data (contd)

Y
IN
«750
«750
750
.750
+750
+750
. 750
750
«750
+750
+750

sTa 1

Y
1N
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1.375
1,375
1,375
1,320
1,320
1,320
1,320
1,320
1.265
1,265
1,265
1.265
1,430
1,430
1,430
1,430
1,430
1,485
1.485
1,485

Y
IN
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,625
2,570
2,570
2,570
2,570
2,570
2,515
2,515
2,515
2,515
2,515
2,680
2,680
2,689
2,680
2,680
2,735
2,735
2,735

HYDRAULIC DIAMETER: D = .759
* QUESTIONABLE DATA POINT,

)
FT/SEC
Tk3
8,53
%.40
9,84
10,08
16,19
16.00
9,72
9.31
8,48
7,35

WINDOW 4 AT CL ZONE 3

v
FT/SEC
11.45
11.19
10.67

8.83
6.98
5.07
10.16
8,30
6,08
3.58
4,69
T.52
9.35
16,95
11,09
10,86
9.90
8,43
S5.94
4,29
B.4y
9.04
11,24
11,57
11,80
10.24
7.68

WINDOW 4 AT CL 20NE §

v
FT/SEC
24.12
24,34
23.86
22,69
21,43
18.87
23,05
22,01
20,85
18,10
18.86
21.59
22,55
23.62
23.96
23,67
22,98
22,03
19,77
15.03
19,41
21,03
22,12
23.87
24,35
24,54
22.89
20.76
18.92
14,76

INCHES,

usuB

437
«502
«553
579
«593
«600
+588
572
«Su8
499
433

u/sus

674
+659
628
+520
o411
+298
«598
489
«358
211
276
442
»551
+645
+653
639
.583
496
+350
«253
+379
532
«661
«681
«H94%
«602
$452

usuB

1.420
1,432
1.404
1.336
1.261
1,111

69
AVERAGE

up
FT/SEC

PR R R R R

upP
FT/SEC

I+ 41 111100 +4+1 111 +4etrssstse

upP

FT/SEC

2.96

4427

2.78

n
'@
-

[y
THLd s ENT I

no

PR R X Y

UP/U

L I I N I B B B Y R Y I R R R R

UP/Y

2123

*135

VELOCITY» UB =
+ TURBULENCE INTENSITY TQ H1GH TO MEASURE,

v
FT/SEC

O I I T N I I B )

v
FT/SEC

L T T T T T T T T T S T T T T O N O B I I

v
FT/SEC

17.0

v/u CUTQFF
KHZ

v/u CUTOFF

v/u CUTOFF

FT/SEC,

KHZ

= NO DATA POINT,

BNWL-1771



RUN
ND
bu2654
vh2655
BH2656
bB2657
bB2658
bB2659
882660
bB2661
bH2662
1BB2663
bicebY
BB266>
32660
bhRes?
©vB2ous
bp2eo9
bB2670
bB2671
bo2o7e
BH2673
bu2o7y4
68267y
gBeo7o
bu2e??
BL2673
LeeoTy
bbe68L
bdcdl
pd2e8e
vb2edy

TABLE A-1.

REYNOLDS z
WO In

104904, .583
104904, «516
104904, 449
104904,  .315
104904, .180
104904, 046
104904, 717
104904,  .851
104904, +986
104904, 1.120
104904, 1,353
104904, .918
104904, Tsu
104904,  ,650
104904, .583
104904,  .583
104904,  ,717
104904, .851
104904, 986
104904, 1,120
104904, 1.053
104904,  .918
104904, 734
104904, 650
104904, .583
104904, .583
104904, 717
104904, .851
104904,  .986
1049058, 1.120

Tabulation of Velocity and Turbulence Data (contd)
SELT u~B TYPE I 6lLOCK AT STA 1+WINDOW 4 AT CL ZONE 6

Y
N
3.475
3,875
3,875
3,875
3,875
3,875
3.475
3.875
3.675
3,875
3,820
3,620
3,820
3,820
3,820
3.765
3,765
3.765
3,765

3,931
3,986

3.986

U
FT/SEC
26,54
26.79
27.69
28.29
27.58
23,05
28,60
29,46
27.63
23.54
27.06
29,81
31.59
29,92
29.05
31,20
32.46
30.16
26,11
21.59
24.27
25,23
26,415
24,33
23,62
20.26
20,45
21.18
19.58
18,02

us/us

FT/SEC

1.562
1.577

1,204
l.256
1.152
1.096

up

2.28

[
T

SECT o=B TYPE I BLOCK AT STA 3,WINDOW 5 AT CL ZONE

~UN
NO
bp307a
533079
buys08y
BB3081
vg3082
BE3083
oBd084
bbB308Y
bB308o
bB30L?7
BB83083
©683056v
883090
535091
BB3092
83093
8B3094
B88509%
bB30%
Bu3097
83509
b3309y
6e310u
oE3101
bB3102
bBp3103
583104
685105
pa3lbe
b83107

REYNOLGS

NO
104904,
104904,
104904,
104904,
1u4904,
104904,
104904,
104904,
104904,
134904,
1049Q4,
104904,
104904,
106904,
104904,
104904,
104904,
104904,
104904,
104904,
1054904,
104904,
104904,
104504,
104904,
104904,
104904,
104904,
104904,
104904,

r4
1
W571
$ 504
L4237
.02
163
$03y

SECT u=B TYPE ] BLOCK AT

KUN
o
BB3108
B83109
Bd3llu
BBIL11
bBdlle
BBA1LlS
LRSS
bb3llo
BB31lo
bBIlls

REYNOLDS

NO
lo490u,
104904,
104904,
104904+
104904,
104904,
104904,
1u+90y4,
104904,
104904,

HYDRAULIC D1AMETER) D =
* WUESTIONABLE DATA POINT,

.240
T
240

STA 5ywINDOW 5 AT CL ZONE 2

Y
1IN
.750
.150
. 750
7590
<750
<750
750
+750
. 750
. 750
. 759

[¥]
FT/SEC
9.07
9.21
9.21
9,21
9.19
B.53
8.66
8.14
711
5.37
S5.51
7.01
7.84
8,35
B.55
7.13
6,11
S.76
4,89
3.82
5.75
7.61
8.63
9,04
9.19
9.41
9.05
8,20
6.18
4.10

u
FT/SEC
8,24
8,78
9.l4
9.u2
9.57
9.56
9.34
2.07
8,11
6.90

INCHES,

[F7aVI0)

FT/SEC

usuB up
FT/SEC
485 2,08
W517 2.21
538 2.24
2555 +
563 2448
562 +
«550 2.30
53U 2,26
477 2.08
406 +

AVERAGE VELOCITY, U8 = 17,0

urP

1.43

1.52
1.41
1.55

-
Vi N L
o

—

UP/U

.086

UP/U

«158

174
.182

upsu

252
252
245

+
$260

+
246
«249

2256
+

v
FT/SEC

v
FT/SEC

v
FT/SEC

Pyt

vsu CUTOFF

[ R I

[ ]

v/U CUTOFF

v/u CUTOFF

FT/SEC,

+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

A-8

= NO DATA POINT,

BNWL-1771



RUN
NO
bB304s
bB30Y4Y
8B305y
BB3051
BB30S52
bB30Ss
bis3054%
BB305>
883050
BB3057
833050
bB305Y
883064y
B&3061
bBB3062
bB3063
BB3064
883065
bB3066
BB3067
bB306y
bb3003
BB307u
bB3071
BodU72
bB307y
bo3074
bB3075
683070
bB3077

TABLE A-1.

REYHNOLLS z
NO IN

104904, 572
104904, +505
104904, L1438
104904, 2304
104904, .170
104904, 0235
104904, 708
104904, Byt
104904, . 975
104904, 1.109
1o490u,  1.042
104904, .903
10+904, T4
104904, 4639
Lo4904,  .572
104904,  .572
104904, . 7006
104904, LBl
104904, 975
lo~%04, 1.109
104904, 1,042
104904, 908
104904, N
104904, 4639
104904, V572
104904, .572
104904, 706
104904, 2841
104904, .975
104904, 1,109

Tabulation of Velocity and Turbulence Data (contd)
SECT g=8 TVPE [ BLOCK AT 5TA 3,wINDOW 9 AT CL ZONE 3

Y
I
1,375
1,375
1.375
1,375
1,375
1,375
1,375
1,375
1,375
1.575
1,320
1.320
1,320
1,320
1,320
1,265
1,265
1,265
1.265
1.265
1,430
1,430
1,430
1,430
1,430
1,485
1,u35
1,485
1.485
1,485

u u/us
FT/SEC
13,43 J791
13,12 772
12.62 $TU3
11.27 BBk

13,04 L7083
11,07 ,652
9.2 LSob
7.86  J463

upP

FT/SEC

2.49

2.64
2.83

2448

SECT u3=8 TYPE I BLOCK AT STA 3ewINWOOR 5 AT CL ZONE

RUN
w0
bB3119
BB3l2y
BB3121
Bo3l22
oB3123
Bb3124
wBdl2b
bbB3120
bb3l27
ob3l2g
bB3129
BGB313y
bb3131

SECT B=B TYPE 1 BLOCK AT STA 3sWINDOW

RUN
NO
BB30lo
8301y
583020
bp3021
Bps022
BB3023
BB302%
bb302>
BB3020
wB3027
buy302¢
bB3029
BB303y
pB3031
BB3032
Bb303s
bBB3034
bd303v
483030
683037
883038
BBS039
Bb30u4o
eB3041
Bb3042
BB3043
vB830u4y
ba30u45
bB3046
bB3047

HYORAULLIC DI1AMETERY

REYNOLDS
ND
104934,
104904,
104904,
14904,
104904,
1Lu4904,
10490+,
104904,
104904,
104904,
104904,
104904,
104904,

REYNOLUS
[k}
1u%90Q4,
1y4904,
104904,
104904,
104904,
194904,
104904,
104904,
104904,
104904,
104904,
104994,
104904,
104904,
104904,
106904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z
n
723
+69%0
1669
643
W616
589
562
#5835
L508
P82
L4585
28
o501

Y

N
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2.0083
2.000
2,900
2,000
2.000
2.000

4 Y

I IN
570 2,025
502 2.625
W35 2,625
+301 2.625
2167 2,625
»033 2,625
704 2,625
.838 2,825
972 2,025
1.106 2,625
1.039 2,570
<205 2.570
<771 2.570
4637 2,570
+570 2,570
«570 2.515
«704 2,515
838 2.515
+972 2,515
1.106 2,515
1.033 2,080
,905 2,680
771 2,680
«637 2,680
«570 2.680
570 2,730
704 2,730
.B38 2,720
«972 2,730
1.106 2.730
D = .759

* GUESTIONABLE DATA POLINT.

INCHES,

v u/ut
FT/SEC
11,02 WHBY
13.77 «810
15,21 899
16,57 «975
17.84 1.0
16,62 1,096
19.03 1.129
18.97 1.117
18,60 1,095
17.60 1.036
16.33 +90l
14,75 +808
12.91 «700

u [V74VE)
FT/SEC
23,66 1,392
23,42 1,378
23.13 1,362
22.03 1.297
20,79 1.224
17.75 t.045
22.88 1.347
21.94 1.291
20.36 1.199
17.30 1.01¢
18.32 1.079
21l.24 1,250
22,39 1.318
23,18 1.304
23,34 1,374
23,02 1.355
22.67 1.334
21.47  1.2064
18.85 1,109
14,11 831
18,73 1.162
20.81 l.225
22,31 1.313
23,65 1,392
23.81 1.402
24,03 l.41%
22.89 1,348
20.77 1.223
18.87 1.111
15,31 .901

up
FT/SEC
+

3.

£

PR R R R R REY

up
FT/SEC
2.30

2,77
2.55

2496

2.50
2456

&

5 AT CL ZONE S

Ur/u

+18

N
o

R R R R R R

up/uU

«097

AVERAGE VELOCITY.
+ TURBULENCE INTENSITY TO H1GH TO MEASURE,

vV

FT/SEC

v
FT/SEC

I A NI

v/u0

UB = 17,0 FT/SEC,

CUTOFF

~ NO DATA POINT,

BNWL-1771



BNWL-1771

TABLE A-. Tabulation of Velocity and Turbulence Data (contd)
SECT et TYPE | gLJCK AT STA SywInlUs 5 AT CL ZONE 6

KU RE(NOLES z Y u /U up upsu v v/y CUTOFF
10 NO Ih I FY/SEC FT/SEC FT/SEC KHZ
bB296u 104904, W94 3,075 2B.08 1,680 - - - - 3.
8uc989  1uu90u, L8427 3,375 2B.35 1,698 - - - 3.
BB2990  1U490s, 360 3,075 29,53 1,762 - - - - 3.
Bb299. 104904, 226 3,575 3l.64 1,802 - - - - 3.
bBe992  1y4904, L0092 3,475 31,21 1.837 - - - - 3.
uB2993 104908, =-.045 3,075 29.91 1,700 - - - - 3.
Bb2394  Lew90a,  ,629  5.675 30,12 1,773 - - - - 3.
LB299,  1uw90s, 763 3,875 29.71 1.748 - - - - 3.
BBZ299c 104904, 897 3,475 20,25 1,545 - - - - 3.
BUCYI7  1C4904, 1.03] 3,875 20,39 1,447 - - - - 3.
ob29%s 104904, 1964 3,820 25,32 1,490 - - - - 3.
BEZ999 106904, J330 3,820 28,90 1.078 - - - - 3.
bB300U  1u490s,  .696 3,820 32.57 1,917 - - - - 3.
bpd0UL 104908,  .S61 3,320 26,45 1,475 - - - - 3.
bgddUe 104904, JH94 3,820 2B.75 1,692 - - - - 3.
bEA0OS 104904, 494 3,765 30,08 1,770 - - - - 3.
wosos  Law9gs, 1624 3,765 29,97 1.7o4 - - - - 3.
bud00s 104904, 703 3,765 29.61 1,743 - - - - 3.
vud00e 19904,  .497 3,765 25,79 1,513 - - - - 3.
bboUO/ 104904, 1.031 3,765 20.26 1,192 - - - - 3.
bad00s 104904, .94 5,930 23,53 1,339 - - - - 3.

BE3U0S 104904, L83 3,930 26,58 1,ua7
bb30lu 104904, 695 3,930 25,12 1,479

(]
(]
(N

[y

HpiUll 104904, <961 3,930 29.44 1,733 - - - 3.
vba0l2 104904, S494 3,930 28,23 1,60l - - - 3.
pdAd013 104904, 494 3,935 26.€4 1,508 - - - - 3.
LBAGLY  lpe9nu, .523 5,985 21.27 1,252 - - - - 3.
budllh 104904, o763 3,985 21,83 1,285 - - - - 3.
dB301o  luw9aus, <497 3.935 20,63 1,214 - - - - 3.
BboUl7 104904, 1.231 3,985 20,04 1,180 - - - 3.

SECT =8 TYPE | BLLCK AT STa 2,WINGOW 5 AT CL 20NE 1

R RETHOLGS z Y u Y/UR up uP/y v v/U CUTOFF
WO [I5) In 1IN F1/5EC FT/SEC FT/SEC KHZ
bueBih 104904, L9635 9.63 .567  1.30 135 - - 3.
vbebswu 10490y, »490 9.75 574 - - - - 3.
bugR47  1us904, 429 S.75 574 - - - - 3.
adeddy  1ou9nu, 294 9.u2 - - - - - 3.
ou284d  Luv904, . lon 9,19 ,541 - - - 3.
vbeBby  1u4904, 2026 B,39 J494 - - - - 3,
LE2351 104904,  .B6B7 9.48  ,558 1,14 120 - - 3.
odedSe 104904, LB831 8,96 ,527 1.23 .138 - - 3.
68eA53 104904,  .285 8.32 489 1,35 126 - - 3.
due8Ss 104904, 1.100 7.41 436 99 134 - - 3.
bd285, 104904, 1.23% 7.40 L4315 - - - - 3.
dded9  1v-%04, »B9n B.16 480 - - - - 3.
op2b4H7 104904, T 8483 +5el - - - - 3.
op2db5y  1owduu, <63y 9.31 »548 - - - - 3.
bue85Y  1us%04, 563 551 1.16 124 - - 3.
bg28o) 104904, .53 874 1,16 143 - - 3.
vueBob. 104904, +697 L4206 - - - - 3.
vHeB62 104904, -A31 420 - - - - 3.
o863 1U+904, 965 6.20 385 - - - - 3.
BB2864 104904, 1,100 5,68 334 - - - - 3.
b2865 104904, 1.033 7.56 L6463 - - - - 3
8286y 104904, B9y 8,74  ,515 - - - - 3.
bB2B6T 104904,  .T64 9.42  ,555 - - - - 3,
HY2860 104904, 030 9,52 +578 - - - - 3.
sbe86y 104904, 303 9.54 «585 1,10 111 - - 3.
Bp287y 104904,  ,503 1m,02  ,590 1.2l .21 - 3.
BB2BT71 104904, 5937 9,69 .,570 - - - - 3.
dHeB72 104904,  ,B831 9.04  ,532 - - - - 3.
B82875 104904,  .965 7.96  ,4b8 - - - - 3,
uge87y L4904, 1,10U 6.22  ,366 - - - - 3.
SLCT ¢=B TYPE 1 BLUCK AT STA 2rywIiDOW 5 AT CL 20NE 3
RUN RerloLUS z Y v ysus up upsU v v/u CUTOFF
O HU In &1 FT/SEC FT/SEC FT/SEC KHZ
bgeB8dy 104904,  .582 1.375 14.51  ,854%  2.10 145 - - 3.
BLeB87 104904, 2513 1,375 14,35 845 - - - - 3.
BB2884 104908, .44 1,475 14.10  .830 - - - - 3.
tu2889 104904,  .312 1.375 13.08 ,77u - - - - 3,
83<390 104904, 178 1.375 12,00 ,706 - - - - 3.
882891 104904,  .043 1.375 10.32  ,&07 - - - - 3.
6B2R92 104906, L7146 1,375 14,04 ,826  2.23 ,159 - - 3.
82895 104908, L8B4 1,375 13,10 771 2.55 L194 - - 3.
Bb2894 104904, 933 1,375 12,03 708 2,95 .245 - - 3.
bB2895 104904, 1,117 1,375 10,57 622 2,60 .246 - - 3.
552896 104904, 1.050 1,320 11.20  ,659 - - - - 3.
852897 104904,  .%lo 1,320 12,88 ,758 - - - - 3.
00289y 104904, 2782 1.320 13.85 .815 - - - - 3.
092899 104904, 647 1,320 14,4y +850 - - - - 3.
88290U 104904,  .580 1.320 14.47  ,852 2,06 .142 - - 3.
BEz901 104904, 580 1,265 14,32 LAyl 2,08 ,1lue - - 3.
82902 104904, 71w 1,265 14,98 ,829 ~ - - - 3.
882903 104904,  .B49 1,265 13.31 784 - - - - 3.
Bu2%04 104904, (963 1,265 11.69 683, - - - - 3.
832905  1u+904, 1.117 1.2065 8,85 521 - - - - 3a
uBe90u 104904, 1.050 1,430 11,27 664 - - - - 3.
BB£907 104934,  ,91o 1,430 12.81 739 - - - - 3.
ob290s 104904, 782 1.430 13,65  ,803 - - - 3.
BYZ909 104904, (647 1,430 14,46  ,B51 - - - - 3.
632910 104904,  ,530 1,430 lu.e4 862 2,31 ,158 - - 3.
B32911 104904,  .58u 1,485 14.72  .B67 2,62 .178 - - 3.
o2912 104904, 2714 1,485 14,08 +829 - - - - 3.
BB2913 104904,  .B349 1,4A5 12,48  ,735 - - - - 3.
UB2914 104904, «983 1,485 11.25 662 - - - - 3.
882915 104904, 1,117 1,485 9,25 544 - - - - 3.
HYDRAULIC DIAMETEH» u = .759 LNCHES, AVERAGE VELOCITY: UB = 17,0 FT/SEC,
* SUESTIOMABLE OATA POINT, + TURBULENCE INTENSITY TO MIGH TO MEASURE, ~ NO DATA POINT.



JABLE A-1.

RUN  REYNOLDS

no wo
BEe92s 104904,
BBZ92y  10=904,
oBz935 104904,
o293l 104904,
B32932 104904,
BH29335 104904,
bH2934  1u490s4,
L9335 104904,
BBe930 104904,
BB2937 104904,
BB2938 104904,
bB293y 104904,
LB2%Gu 104904,
BB2341 104904,
BB294e  1us904,
LBZIU3 104904,
B4y 194304,
bueY4s 104904,
dbz29%4n 104904,
vBiIu7 104904,
ob294s 104904,
BB2949  1U4904,
bB295J 104904,
BB2951 104904,
bB2952 104904,
bBe9sS 104904,
bbe954 104904,
bu295, 104904,
bBe950  1U~904,
BB2957 104904,

SECT =8 TrPe 1 BLUCK AT STA 2,

RUN RE (NOLDS
o Nu
6u2956 104904,
BB2953 104904,
b2y 104904,
682961 104904,
ube96e 104904,
BB29SS 104904,
BB2964 104904,
bo2%0> 104904,
Bb296o 104904,
BB2907 104904,
B62968 104904,
BB296Y 104904,
BB297y 104904,
BB2971 104904,
LB2972 104904,
LB2973 104904,
BB2974 104904,
bBe975  1u4904,
BB2970 104904,
BB2977 104904,
BB2978 104904,
vB2974  1u4904,
BB298y 104904,
bb298L 104904,
Bpe98e 104904,
&o2%ss  1u+904,
vyeI8y 104904,
LYEIY  1U4904,
L8298 1u4904,
8Be987 104904,

SECT 4=8 TYPE I BLOCK AT 5TA 1

“UN REYNOLDS
i«0 No
LbZ4lu  1u+904,
852417 104904,
obedls 104904,
BB2419  10+904,
Bb2420 104904,
Upe421 104904,
sB2422 104904,
oB2428  1u4904.
Bp2424 104904,
BB2425 104904,
bB2420 104904,
BBeU27 104904,
bbeld2a 104904,
bBB242vy 104904,
bBE430 104904,
oBet31 104904,
blU243z 104904,
Bbe433 104904,
aped3n 104904,
682436 104904,
bB2437 104904,
obe436 104904,
Bo2439 104904,
vb24uy 104904,
bb24u41 104904,
BB2442 104904,
Bb2dta 104904,
Bo2444 104904,

HYURAULIC DIAMETER»

P4
IN
+9560
493
426
«292
<157
2023
2694
829

P4
I
610
#9551
484
349
2215
.031
752
«836
1.920
1,155
1,088
4953
+81y
2045
618
.618
752
LT
1.020
1.155
1,083
953
«B819
+685
013
4518
752
«880
1.020
1.155

P4
In

1.113

D=

Tabulation of Velocity and Turbulence Data (contd)
SECT o=B TYPE 1 BLOCK AT STA 2,WINCOwW 5 AT CL 20NE 5

Y

1IN
3.875
3.675
3,875
3.675
3.875
3.875
3.875
3,875
3,875
3.875
3,820
3,820
3.829

2235
«235
759

* QUESTIONABLE GATA POINT,

u
FT/SEC
22.91
22.80
22.40
21.47
20.16
17.47
22.50
21.64
20.26
17.75
18.61
21.10
22,11
22.67
22,75
22,49
22,31
2l,.,u1
19.09
14,76
19.17
29,681
21.95
22.99
23.16
23,34
22.50
20.76
19.11
15,87

w1NDOW

]
FT/SEC
29,31
28,87
28,46
29.26
30,54
39.29
29,51
29,13
24,60
18,78
22.00
27.77
28,95
29.73
29.67
28.91
28,49
25.20
29,60
15,43
21,08
27.0%
28,31
28,17
27.52
24,48
26,28
25.32
19,57
16,75

P W1NDOW

u
FT/SEC
10.86
10,76
10.38

9,59
8,95
434
10,71
10,34
9.77
9.04
6.76
9.50
10,14
10.41
10.41
8,95
8,62
8,28
9,56
in.20
10.64
15,88
19,88
10,98
10,80
10,40
9.82
8,09

INCHES,

usua

1,348
1,342
1.319
1,264
1.187
1,028

1,324
1.222
1,125

2934

upP
FT/SEC
2.12

2464

2402

2405
2414

5 AT CL ZONE

usun

1.725
1,699
1.675
1.723
1.798
1.783
1.737
1.715
1,413
1.105
1.295
1,635
1.70%
1,753
1.753

usuUR

039
$633

D478

AVERAGE VELOCITY»
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

uP
FT/SEC
2.57

2,33
2489

2,33

CL ZOonE

up
FT/SEC
1405

UP/U

. 092 -

Vi [
[ A I A

ur/uU

.088 -

o

o

s
[

o

o

o
[

[
(]

o

1 1o

~

[ B A Y R IN |

P

-

®©
]

1

—o -
© 9 o
v ~
L I S T R T T I T S O I I B S B B |

-

ro

]
]

v
FT/SEC

v
FT/SEC

ug = 17,0

v/u CUTOFF

I R B RS R ]

v/u CUTOFF

VU CUTOFF

FT/SEC,

= NO DATA POINT,

BNWL-1771



TABLE A-1.

SECT g=B TYPE I BLOCK AT STa

RUN
MO
Be240o
BB2407
bbed 0o
uBBz409
gb2410
BB2411
bBeul2
bo2413
bB2414
bbe4lo

REYNOLDS
NO
1p4904,
104904,
104904,
194904,
104904,
104904,
104904,
104904,
104904,
104904,

2
IN
702
675
«648

460

Y
IN
750
750
.750
750
750
. 750
+750
.150
750
750

SECT u=B TYPE [ BLOCK AT STA

RUN
no
o237,
w2376
Bb2377
Bbe374
bise 374
bb238y
boeddi
vue382
bre383
bbbz 3du
EEPERERY
LBed8o
LLe3s7
LBE3IBY
EREALE)
882394
bged9y
882392
B39
BB2394
bBB239S
B8B2396
pBl39Y
Bpz390
682399
du240u
©LB2401
882402
BB2403
oB2404
bb240Y

REYHNOLDS
NO
104904,
104904,
104904,
104304,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
1y4904,
104904,
104904,
104904,
1u49a4,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

SECT u=8 TYPE |

RUN
NO
BB2363
BB2364
ud2365
B823b6
©B2367
882364
682369
BB237y
bbed71
BB2372
BYE373
BB2374

REYNOLDS
NO
104904,
104904,
1u4904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

2

N
+576
+509
»375
241
«106
-.0238
-710

«576
«509
«509
TR}
778
«912
1.046

BLOCK

z
IN
«702
675
PY-11:)
621
«59u
567
«5u1
«S14
<487
<460
433
#5411

HYORAULIC D)AMETER» D
* QUESTIONABLE DATA POINT,

Y
In
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1.375
1,375
1,430
1,430
1,430
1,430
1,430
1,430
1,485
1,485
1,485
1,485
1,485
1.320
1,320
1,320
1.320
1,320
1,265

AT 5TA
Y

2.000
2,080
2,000
2,000
2,000

= .759

1yWINDOw 5 AT CL 20NE 2

U
FT/SEC
10,14
11.290
11,87
12,20
12.35
12.35
12,17
11,81
11.09
10,14

1 W1INDOW

u
FT/SEC
15.65
15.60
14,83
14,02
12,84

9,82
15.31
14,55
13.65
12.26
12,90
13.97
14,89
15.72
15,77
15,63
15,69
15.76
14,72
13.60
12,18
13,48
14,67
15,27
15,59
15.45
15,37
15,31
14.91
15,04
11,57

1+WINDOW

u
FT/SEC
14.26
15.78
17,05
17,89
18,38
18,59
18.53
18,09
17.25
16.06
14,481
1114
INCHES,

.597
5 AT
u/uB

921

.826
V681

5 AT
u/uB

«839
.929
1,003
1,053
1,082
1.094
1,091
1.065
1.015
45
+848
«656

AVERAGE VELOCITY,
+ TURBULEMCE INYENSITY TO HIGH TO MEASURE,

up

FT/SEC
1.54
1,45
1.33
1.39
1.49
1.50
1,45
1.36
1.53
1,44

CL ZONE

up
FY/SEC
1.76
1,57

CL ZONE

upP
FY/SEC

2.65
2.83
3.02
3.23
330
.16
3,10
3.03
2.78
2.56
+

ur/u

»151
+129
112
114
121

3

4

upPsuU

v

Tabulation of Yelocity and Turbulence Data {contd)

FT/SEC

[

R R R I B B R A R A | (IR

v
FT/SEC

ug =

(IR

17,8

v/U

[N}

v/u

[

FT/SEC

BNWL-1771

CUTOFF

CUTOFF
KHZ

= NO DATA POINT,



TABLE A-1.

SECT 4=8 TYPE 1

HUN REYNOLDS
NO NO
882332 104904,
882333 104904,
BB2334 104904,
BB2335 104904,
BB2336 104904,
BB2337 104904,
BB2336 104904,
882339 104904,
BB2340 104904,
BB2341 104904,
BB2342 104904,
¥g2343 104904,
bBb2344 104904,
882345 104904,
vB2346 104904,
6B2347 104904,
6B23u8 104904,
BB2343 104904,
Bu2350 104904,
Bb2351 104904,
bs2352 104904,
bE2353 104904,
vbs2354  1049Qu,
BB2355 104904,
BB2350 104904,
bB2357 104904,
BB2356 104904,
BB2359 104904,
boe3be 104904,
BBed6bl 104904,
BB2362 104904,

SECT 8=B TYPE I

RUN  REYNOLDS
NO NO
582301 104904,
bBz302 104904,
b5B2303 104904,
BB2304 104904,
BB2305 104904,
582306 104904,
882307 104904,
682308 104904,
882309 104904,
BB2310 104904,
BB2311 104904,
582312 104904,
BB2313 104904,
BB2314 104904,
bB2315 104904,
652316 104904,
682317 104904,
182318 104904,
u8B2319 104904,
Buvc320 104904,
B32321 104904,
682322 104904,
682323 104904,
bB2324 104904,
©92325 104904,
882326 104904,
68682327 104904,
882328 104904,
082329 104904,
682330 104904,
BB2331 104904,

BLOCK AT STA 1.WINDOw 5 AT CL ZONE 5

4

IN
509 2,
Jhu2 2,
308 2,
174 2,
.039 2,
643 2,
778 2.
912 2.
1.046 2,
l.180 2,
1.113 2.
«979 2,
845 2,
<710 2.
376 2,
509 2,
509 2.
643 2,
778 2,
912 2,
1.0u46 2,
«979 2.
845 2,
710 2,
576 2.
«509 2.
509 2.
643 2,
773 2.
912 2.
1.046 2.
BLOCK AT

z

IN
537 3,
872 3,
806 3,
940 3,
1.074 3,
470 3.
403 3.
«269 3.
135 3.
000 3.
=.1l34 3,
+537 3.
504 3,
«739 3.
.873 3.
1.007 3,
1.074 3,
940 3.
«806 3.
67203,
+537 3,
«537 3,
604 3,
739 3,
«873 3.
1.007 3,
1.074 3,
940 3,
806 3.
672 3.
«537 3.

HYDRAULIC D1AMETERs D = ,
® QUESTIONABLE DATA POINT,

v

IN

625
625
625
625
625
625
625
625
625
625
680
&80
680
680
680
080
735
735
735
735
735
570
570
570
570
570
515
515
515
515
515

STA

759

u
FT/SEC
22,73
22.39
21,49
20,14
17.86
22,62
21.76
20446
18,50
15,04
17.12
19,47
29,96
22.24
23,00
22.85
22.99
22,81
21,18
19.47
16,99
19.16
21,21
22,13
22.62
22,54
22.30
22,21
21.59
19,84
18,67

usuB

1,338
1.318
1,265
1,185
1,051
1,331
1,281
1,204

1.312
1.308
1.271
l1.168
1,099

1»WINDOW S5 AT

v
FT/SEC
24,36
25,05
25,55
24,47
22,44
24,72
25.16
24,92
23,24
27.44
21.83
25,85
26.03
26,70
25.77
23,43
19.23
23,34
26,78
27.49
27.28
22,52
22.71
23.75
23.39
22,09
17,72
19.05
20,05
19,90
19,09

INCHES,

usuB

1.434
1,475
1,504
1,440
1.321
1,455
l.481
1,467
1.368
1.615
1,285
1.522
1.532
1,572
1,517

1,124

AVERAGE VELOCITY,

upP UP/u
FT/SEC
1.89 ,083
2.03 .090
2.04  L,094
2.24 .110
2,33 .126
2.06 ,137
1.93 .084
1.97 .086
1.94 ,086
2.07 .093
CL 20NE 6
up uePsy
FT/SEC
2.07 .085
2.16 ,086
1.88 ,073
1.89 077
1.65 .073
2.24 4091
2,08 ,083
1,86 074
2.10 ,08)1
2.07 .076
2.19 ,.093
- -
1.88 ,099

Tabulation of Velocity and Turbulence Data (contd}

v
FT/SEC

ug = 17.0

4%

v/u

[ R A S ]

CUTOFF

CUTOFF

FT/SEC,
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

= NO DATA POINT,

BNWL-1771



TABLE A-1.

Tabulation of Velocity and Turbulence Data (centd)

SECT ©5=B TYPE II BLOCK AT STA 3+WINDOW 3 AT CL ZONE 1

RUM
NO
881442
BB1443
BB164Y
8B1445
BB14vb
BBL447
8B1448
BBL4U9
BB1450

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

1
IN
576

SECT B=B TYPE Il BLOCK

RKUN
NO
BB1433
B81434
LB1435
BBludo
BB1437
B88l430
881439
BBlyseO
oBluul

REYNOLDS
NO

104904,
104904,
104304,
104904,
104904,
104904,
104904,
104904,
104904,

SECT B=B TYPE I

RUN
NO

BBLGLS
Bal4le
88l417
BBl4i8
BBl419
BU1420
Bplw2l
BB1422
BB1423

REYNOL DS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

SECT B=8 [YPE II

RUN
NO
BB1424
sBlezs
881420
BB1427
bBlu2s8
881429
bBiu30
bBBl43L
BB1432

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104504,
104904,
104904,
104904,

SECT m=8 TYPE 11

RUN

NO
88770
88774
BB772
68773
BB774
BB775
BB776
68777
68778
BB779
88780
BB7T8L
bu782
8783
BB784
buy785
BB786
bB787
Bu788
68789
88790
bB791
68792
88793
8p794
88795
BB796
88797
BB798
B8B799

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904 .
104904,
104904,
104904,
104904,
104908,
104904,
104904,
104904,
104904,
104904,
104904,

2
N
.578

.578
BLOCK

4

IN
+S76
«710
+845
979
1.113
+576
576
576
576

BLOCK

2

IN
.576
W710
+845
<979
1,113
576
576
576
.57

BLOCK

HYDRAULIC DIAMETER: D
* QUESTIONABLE DATA POINT,

Y
IN
.125
<125
125
«125
<125
.070
015
»180
+235

AT STA

Y

IN
1.375
1.375
1.375
1,375
1.375
1,320
1.265
1.430
1,485

AT STa

Y

IN
2.025
2,025
2.625
2,625
2.625
2,570
2.515
2,680
2,735

AT STA

Y

IN
3.875
3.875

AT STA

Y
IN
«125
125
125
«125
125

= :759

u
FT/SEC
16.58
16,68
16467
15.64
13.83
15,28
12.98
17.68
18,46

3+ wINDOW 3 AT

u
FI/SEC
21,31
20,77
19.59
18.28
16.09
29,94
20.45
21.37
21.10

31WINDOW 3 AT

u
FT/SEC
21.61
20,76
19,46
18,10
16.22
21.44
20.96
21.47
20,88

3:WINDOW 3 AT

v
FT/SEC
16.86
17.82
17.29
15,94
14,39
17.63
18.34
15,69
13.18

2/ WINDOW 3 AT

Y]
FT/SEC
15.77
16,08
16,70
16.92
16,64
16,00
15.34
14.76
13,56
10443
12.77
13,74
15.16
15.28
14432
11.01
11.66
11.44
10,06

.00
16.86
17.53
17.13
15.27
13.29
11.24
13,93
16,73
18.12
17.76

INCHES,

usug up
FY/SEC
<976 1.10 .067
982 1.02 .06l
+981 88 4053
921 275 048
#8114 84 060
+900 1.19 .078
764 1.16 090
1,041 93 .053
1.086 80 L0843
L ZONE 3
u/sus upP up/
FY/SEC
1.254% «68  ,032
1,223 «79 4038
1,153 .88 ,045
1,076 +90 049
47 «97  L060
1,232 T4 .038
1.204 81 L040
1,258 «65 ,030
1,282 oTh L0235
CL 20NE 5
usuB uP up/s
FT/SEC
1.272 64,029
1.222 .85 .041
1,145 «96  .050
1,065 +95 4053
»955 96  ,059
1.262 #73 4034
1.,234% «80 4038
1.264% 70 4033
1,229 «79  .038
CL ZONE 6
ysua upP P/U
FT/SEC
«992 1.08 064
1.049 .88 ,089
1,017 .87 ,050
«938 .83 .052
2847 78 4054
1,038 94,053
1,079 «76 .04l
2923 1.15 ,073
776 1.12 .085
CL ZOME 1
usuB uP P/l
FY/SEC
.928 1.16 .073
J947 1.18 .073
»983 1.08  ,064
«996 1.00 ,059
+980 «93  L056
942 .93 .058
.903 82,053
869 76 4052
» 798 84,062
2614 1.05 101
751 +84 L 066
+809 1,00 .073
«893 1.04 ,069
«900 1.23 .080
843 1.12 .078
648 <98  .089
<686 1.06 ,091
+673 92,080
+592 .89 .088
529 63,070
«992 1.02 L0641
1.032 «95  L054
1.008 77 L045
. 899 W87 .057
782 +77 .058
661 «77  L069
820 1.02 ,073
«984 +97 .058
1.067 «79 L0448
1,046 99 ,056
AVERAGE VELOCITY,

v
FT/SEC

A
FI/SEC

v
FT/SEC

v
FT/SEC

uB = 17.0
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

v/y

v/u

v/u

v/u

v/

L T T T O T S S T S S Y S S T I T O S O IO O IO B |

FI/SEC.

BNWL-1771

CUTOFF

CUTOFF

CUTOFF

CUTOFF
KHZ

.
= NO DATA POINT,
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RUN

NO
08526
BB527
BB528
uB529
BE530
68531
88532
66533
oB8534
BB535
BB536
dB537
88538
BEBS3IT
BuS40
BHO4]
BB542
88543
bB544
BB545

REYNOLDS
N

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

TABLE A-1.
SECT B~BsTYPE I1 BLOCK AT STA 1,WI[i{DOw 3 CL=0,5r20NE 1

z
IN

SECT &=BsTYPE [T BLOCK

RUN
NO
by486
By487
BB483
bB489
B8490
BBU9L
BEug2
BB493
oB494%
HB49s
BH49G
uB497
bB49s
68499
LE500
FCEIG )
vas02
BA8503
bab04
BB505
bBo06
oBS507
bUS08
bYS09
b8510
BB511
B8bl2
BE513
ub5l4
BBE215
vBS16
bBo17
8b518
aub19
vB8b20
o521
sB522
byb22
sBs524
BBb25

SECT 4=prTYP 11 BLOCK AT

RUN

w0
Bid4o
Bob47
BBLUB
uB8b49
BBb5Q
Bu591
vB252
1sB553
BEd54
vB555
BB556
bB557
o953
bBb559
BBL60
B8B561
BBS62
BB563
68564
BB565
©B566
BB567
BB568
bB569
bB570
68571
BB572
BBST3
BBS74
BESTS

REYNOLLS

NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
10490y,
10904,
1049904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
194904,
104904,
10490y,
104904,
104904,
104904,

REYNOLDS

NJ
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104903,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

324

+866

SECT B=B+TYPE 1I BLOCK

RUN

NO
bub30
bB631
bB632
BB633
bbo34
bu63S
BBO36

REYNOLDS

NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z
N
+598
665
.732
+799
+598

HYORAULIC DIAMETERr D
» GWULSTIOHABLE DATA POINT,

BNWL-1771

Tabulation of Yelocity and Turbulence Data (contd)

¥
IN
070
070
.070

.001

Y
i
.125
«125
129
.125
125
125

234
.070

sTa Ly

A
N

1,375
1.375
1,375
1,375
1,375
1,320
1.320
1,320
1,320
1.320
1.265
1,265
1,265
1,265
1,265
1,430
1,430
1,430
1.430
1,430
1,485
1,485
1,485
1,485
1.48%

AT STA

Y
1IN

1,375
1.375
1.375
1,379
1,335

AT STA 1+/WINDOW

v J/us up uPsu ¥ Y/U CUTOFF
FT/5EC FT/SEC FT/SEC KHZ
19,27 +605 1.3 .126 - - 3.
18.76 633 1.34 124 - - 3.
10,78 «635 1.26  .117 - - 3.
19,16 598 1.30 .128 - - 3.

9.50 359 1,16 122 - - 3.
9,48 558 1.19 .126 - - 3,
9.84 #1579 1.31 133 - - 3.
9.76 «574% lo4l  L1l4u - b 3.
9.16  ,539 1.41 .153 - - 3.
8,51 2501 1.48  L174 - - 3.
4,88 287 1.23  .252 - - 3.
5.60 329 + + - - 3.
6.36 374 + + - - 3.
6481 L4001 1.58 .231 - - 3.
6.14 362 + + - 3.
6,28 +369 + + - - 3.
T34 432 1.23  .167 - - 3.
7.75 (456 1.23 .158 - - 3.
T4 L4388 1,26 170 - - 3.
6436 374 + + - - 3.
3 CL=0,5¢20NE 1

u u/us up [S1P4V] ¥ v/U CUTOFF
FT/5EC FT/5EC FT/SEC KHZ
11.50 677 1.23 107 - -~ 3.
10.88 640 1.19 .11 - - 3,

64D 1.23 .112 - 3.
11.41 671 1.23 .108 - - 3.
11.48 £676 1.19  .104 - 3,
19.94 644 1.27 116 ~- - 3,
10.51 619 1,18 L1114 - - 3.
10,36 610 +99  ,095 - - 3,
9.34 »550 1.15 ,123 - 3.
7.53 o4ud 1.63 .216 - - 3.
12.13 T4 1.34 .110 - - 3.
12,44 L7320 1413 ,091 - - 3.
11.99 L7006 1.19 .100 - - 3,
11.35 £6B8 1.16 102 - - 3.
.82 637 1.00 .093 - - 3.
9,94 585 1.03 .104 - - 3.
7.34 432 1.68 .,229 - - 3.
12.25 721 «99 ,081 - - 3,
13.06 769 1,00 .077 - - 3.
13.48 «793 1.06 .079 - - 3.
13,30 .783 1.19  .090 - - 3.
12,48 .735 1.33 .107 - - 3.
11.98 705 1.19 .100 - - 3.
12,01 707 1,19 .099 - - 3.
12.48 <735 1.19 .096 - - 3.
12.61 742 1.06  .084 - - 3.
12.32 725 1.00 .081 - - 3.
11.67 687 .96 ,082 - 3.
11.41 671 1.08 ,095 - - 3.
12.65 JTHE 92 073 - - 3.
13.28 . 782 W92 #069 - - 3.
13.25 .780 1.12 .085 - - 3.
12.87 «758 1.23 .095 - 3.
12,87 758 1,19 ,093 - - 3.
13,40 .789 1.19 .089 - - 3.
13.99 .B24 1,06 ,076 - - 3.
13.87 817 93 .067 - - 3.
12.92 760 1,09 084 - - 3.
11,49 676 1,23 107 - - 3.
9.34 +550 1.34  L143 - - 3.
WINDOW 3 CL-0.5,20NE3

U u/uB uP UP/U v v/u CUTQFF
FT/SEC FY/SEC FT/SEC KHZ
16,01 1,095 WI5 041 - 3.
18.55 1.092 81 0Ly - 3.
18.01 1,000 «97 ,054 - - 3.
17,23 1,014 1.09 .063 - hd 3.
16,08 .982 l1.12 067 - - 3.
16.51 972 124  .075 - - 3.
16,49 970 1,22 074 - - 3.
16,30 £959 1.04 L06% - - 3,
15,38 905 1.02 ,066 - - 3,
12,50 736 l.14  ,091 - d 3.
15.75 £927 1.14 ,072 - - 3.
16,70 (933 1,03 ,061 - - 3.
17,48 1,029 1,02 .058 - - 3,
18,13 1.087 +83  J046 - - 3,
18,24 1,074 75 L 041 - - 3,
17.78 1.046 79 J044 - - 3.
17.53 1,032 .85 049 - - 3.
16.85 £992 «97  .058 - - 3.
15.87 <934 1,09 ,069 - - 3.
14,84 874 1,04 ,070 - - 3a
17,93 1,055 1.14  L063 - -~ 3.
18,22 1,072 1.02 .056 - - 3.
18,75 1.104 »96 4051 - - 3.
19.23 1,132 «80 L0411 - - 3.
19,18 1,129 <78 04l - - 3.
19,76 1.163 «75 .038 - - 3.
19.78 1.164 84,043 - - 3.
19,43 1,144 292 047 - - 3.
19,09 1,124 1.01 .053 - - 3.
18,85 1,109 97 .052 - - 3,

1eWINDOa 3 CL+0.59ZONE3

U u/uB up UP/U \ v/u CUTOFF
FT/SEC FT/SEC FT/SEC KHZ
20,38 1,199 «74 4036 - - 3.
20,14 1,185 83 .041 - - 3.
19.74 1,162 81 041 - - 3.
18.93 1.11% 76 L0440 - - 3.
19,95 1.174 «73  .037 - - 3.
2%.88 1.229 .68 ,032 - - 3.
21,26 1,251 . <032 - - 3.

1NCHES, AVERAGE YELOCITY, UB = 17.0 FT/SEC,
+ TURBULENCE TINTENSYITY TO MIGH TO MEASURE, = NO DATA POINT,
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BNWL-1771

TABLE A-1. Tabulation of Velocity and Turbulence Data (contd)

SECT u=0 T(P [ BLOCK AT &Ta l,wIinuOwW 3 CL-0,9,Z0NES

KUN  REYMOLDS z Y ] usuB P upPsU v v/u CUTOFF

NO ) I IN  FT/SEC FT/SEC FT/SEC KHZ
HH576 104904, 584 2,625 22.80 1.342 .83 .037 - - 3.
BES77 106904, 651 2,025 22,49 [,324 W91 (04l - - 3,
BBS78 104904,  .719 2,625 21,90 1.289 1,00 046 - - 3,
BE579 104904,  ,7B6 2.625 21.34 1,256 1,06 .05C - - 3.
Bb580 104904,  .853 2,625 20,93 1,232 1,08 .052 - - 3.
B8581 104903,  .,920 2,625 20,64 1,215 1.04 ,050 - - 3
68582 10490%,  ,987 2,625 20.29 1,19%  1.03 ,051 - - 3.
BB8583 104904, 1.054 2,625 19.9% 1,173 (87 Loub - - 3.
B84 104904, 1.121 2,625 19.06° [,122 LBl 043 - - 3.
B458% 104904, 1.188 2,625 16.37  ,963 1,25 .076 - - 3,
bub86 104904,  .S84 2,570 22,18 1,305 .87 .039 - - 3,
bB587 104904,  ,719 2,970 21.16 1.246 .98 046 - - 3.
©B58B 10904,  .855 2,579 19.92 1,173 1,05 053 - - 3.
B8589 104904,  .853 2,915 19,02 1,119 .95 050 - - 3.
BBS59G  10+90n,  ,719 2,515 20,62 1,213 .92 045 - - 3,
oB591 104904,  .584 2,515 21.52 1,267 W87 .0u1 - - 3.
88592 104904,  .584 2,680 23.35 1,374 L79 L0304 - - 3.
BHS93 104904,  .719 2,080 22.64 1,333 .97 L0043 - - 3.
BBES94 104904, 853 2,680 21,77 1,282 W92 042 - - 3.
BB59% 104904, 853 2,735 21.77 1.282 «91  W0u2 - - 3.
6B595 104904,  ,713 2,735 23.12 1,30l .85 .037 - - 3.
oB596 104904, 584 2,735 23,8 1,406 W67 WN28 - - 3
SECT u=BrTYPE JI BLOCK AT =TA LrwWINDOW 3 CL40,5)ZONES

WUN  RETNOLDS z Y U usds uP uPsU v 2] CUTOFF

WO N 143 N FT/5EC FT/5EC FT/5EC KHZ
pood7 103904, 598 2,625 23,39 1,377 .33 .36 - - 3.
Bbb3B 104904, by 2,025 23,11 1,387 .87  ,037 - - 3.
csb39 102904, 732 2,025 22.70 1,335 .91 040 - - 3
BB640 104904, 2799 2,025 22417 1,305 89 ,040 - - 3.
oGl U494, 598 2,570 22,73 1,333 .83 036 - - 3,
BbbU2 104904,  .598 2,515 22,17 1,305 W09 L031 - - 3.
uBb4 3 104904, L5938 2,680 23,98 1,411 87 .N36 - - 3.
Bio4s  Luw90e, 594 2,735 24,54  L.uye .87 .33 - - 3.
SECT w=6rTYPE I1 3LOCK AT STA 1)#I1iD0w 3 CL=0,520ME &

KU REYHOLDS 2 Y u usun uP uP/U v v/u CUTOFF

40 1o In N FT/SEC FT/SEC FT/SEC KHZ
BBHI7 104904, s984  3,.H75 20,90 1,230 31,039 - - 3,
BuS98 104904,  .BSL 3,075 21.30 1.253 .68 .132 - - 3.
86999 Lu+304, 719 3,073 21.49 1.260 .65 .30 - - 3.
BooOU 104904,  JTso 3,875 21,06 1.23% .70 .033 - - 3.
LBbUl  lusfos, $853 3,075 1,215 W73 4035 - - 3
pBB02  1us904, 920 3.x75 20 1.17¢ 73036 - - 3
BBo03 104904, 987 3,675 19,35 1,13° T4 .038 - - 3.
bBE0s 104904, 1.954 3,875 18.75 1.104 .67 .036 - - 3.
86005 104904, 1.121 3,875 17.92 1,005 W71 060 - - 3.
bgwlo 104904, 1.18% 3,875 15,32 92 1,11 972 - - 3.
obo0? 104904, L9845 3,420 21,33 1,250 66 4031 - - 3
oBb08  10+90w, 717 3,020 21,04 1,274 57 w027 - - 3.
bu609 104904, 853 3,020 20,58 1.211 75,037 - - 3.
Bub10 104904,  .987 3,420 19,12 1,120 .79 L0481 - - 3
oub1l 104904, 1.121 3.720 17,93 1.95b 73041 - - 3,
bBb12 104904, 1.121 3,705 16,77 987 L83 049 - - 3.
Bbol3d 104904,  .987 3,765 17.95 1,057 .92 .051 - - 3.
wbold  LU<904, 453 3,765 2M.05 1,180 L86  L043 - - 3,
BBelS 108904,  .719 3,765 21,45 1,26) .63 4029 - - 3,
biole 104904, 534 3,765 21.52 1,207 .58 .027 - - 3.
BB617 104904, 584 3,930 20,02 1.179 W93 L0ub - - 3
oBOl8 104904, 719 3,930 20,25 1,192 L90 L0448 - - 3.
BB619 104904,  .B853 5,430 19,61 1.15% .88 045 - - 3.
Bub20 104904,  .987 3,930 18,41 1.084 LG 047 - - 3.
bB621 104904, 1,121 3,930 17,19 1,012 .75 .0ub - - 3.
BBo22 104904, 1.121 3,975 15,07 887 .88 4058 - 3,
Bue23 104904, ,987 3,975 1b6.46 «963 .87 ,053 - 3.
uBb2¢ 104904,  ,B53 3,975 17.32 1,920 1.93 .059 - - 3,
eBo25 104904,  .719 3,975 17,89 1,053 4,01 .0S6 - - 3,
bHb26 104904, 584 3,975 17,93 1.055 1.91 .n56 - ol 3.
BB627 104904,  .S17 3,575 20,26 1,192 89 Lo4b - - 3.
BED28 104904,  .517 3,820 20,97 1,234 L7090 .033 - - 3.
bB629 194904, o517 3,765 21,25 1.251 .63 N30 - - 3.
SECT o=8 TYPE II BLOCK AT STA 3,WINDOw & AT CL ZONE 3

RUN  REYNOLDS z Y U Urun uP upsU v v/ CUTOFF

N0 NO Iy i FT/SEC FT/SEC FT/SEC KHZ
881205 104904, 1.229 1,375 8.47 499 + + - - 3
BB1206 104996, 1,161 1.375 11.97  .704 + + - - 3
w1207 104904, 1.094 1,375 15,51  ,913 + + - - 3
©BL208 104904, 1.027 1,375 19.15 1,127 3.89 ,203 - - 3.
BBL209 104904,  .960 1,475 21.58 1,270  2.07 .09 - - kN
bB121y 104904,  ,893 1,375 22.73 1.338 1,65 .073 - - 3.
BB1211 104904,  .825 1.375 23.45 1.351  1.19 051 - - EN
BB1212 104904,  .759 1,375 23.98 1.411 1.99 .045 - - 3
bul2ld 104904,  .692 1,375 24,15 1.421  1.16 043 - - 3.
BBL214 104904,  ,625 1,375 23.06 1.392 1.43 .06l - - 3.
681215 104904,  ,625 1,320 23,05 1.392 1,52 064 - - 3.
oyl2leo 104904,  .759 1,320 23,99 1,412 1,18 049 - - 30
BBL217 104904,  .893 1.320 23.08 1.359  1.41 .06l - - N
BB1218 104904, 1.027 1,320 19.92 1,173 2,78 ,140 - - 3.
B81219 104904, 1,161 1,320 11,93 792 + + - - 30
801220 104904, 1.161 1,265 9,48  .558 + + - - 3
BB1221 104904, 1,027 1,265 17.66 1,039 3,79 .215 - - 3
BH1222 104904,  ,895 1.265 21.77 1,282 2,41 o111 - - 3.
BB1223 104904, <759 1.265 23,82 1,402 1.31 <055 - - 3
uBl224 104904, 525 1,265 23,72 1,396 1.58 067 - - 3.
681225 104904,  .625 1,430 23.73 1.397 1,22 051 - - 3.
Bbl226 108904,  .759 1,430 23,70 1.395 1,06 .045 - - 3.
681227 104904,  .893 1,430 21,62 1,272 2,01 .093 - - 3.
BB1228 104904, 1,027 1,430 14,77  ,BoY + + - - 3
8681229 104904, 1,161 1.430 9,37 ,551 + 4 - - 3
BB1230 104904, 1,161 1,485 5,73  .337 + + - - 3
©B1231 104904, 1,027 1.485 9,60  .565 B + - - 3
881232 104904,  ,893 1,485 19,91 1.172 3,06 153 - - 3.
681233 104904,  ,759 1,485 23.56 1,387 1.24 .053 - - 3
BB1234 104904,  ,625 1,485 23,72 1.396 1,30 .055 - - 3.

HYDRAULIC DIAMETER» D = ,759 INCHES AVERAGE VELOCITY, UB = 17
. . = .0 FT/SEC,
* QUESTIONABLE DATA POINT. + TURBULENCE INTENSITY TO HIGH TO MEASURE, = NO DATA POINT,
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te

TABLE A-1.

SECT g=BeTYPE II BLOCK AT STA 2¢/WINDOW 4 AT CL 20NE 1

RUN

NO
uB905
bBY06
88907
BBS08
BB909
68910
BBI1L
bBY912
8b913
B8B914
bB91S
B8916
88917
68918
b8919
BB920
be921
Bu922
BBY23
BB924
sB925
B8B926
BB927
Buy28
BB929
BB930
BB931
bB932
BB933
88934

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
194904,
104904 ,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904 ,
104904,
104904,
104904,

Z

IN
«596
663
«731
.798
«865
932
1999
1.066
1,133
1.200
1.133
+999
<865
2731
596

SECT 9+=B TYPE 11 BLOCK

RUN
NO
Bblllb
vbllile
by1117
B5llle
bbli19
681120
bBilal
bgll2e
bpll2s
BB112«

REYNQLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z
IN
735
702

SECT s=B2»TYPE 11 BLOCK

RUN REYNOLDS
Wi HO
oB900 1ps9Qu,
88901 104904,
BB902 104904,
BB903 104904,
HRIOY 104904 .
SECT us=8: TYPE Il
RUN  REYNOLCS
"o NO
BBb70 104904,
bBB71 104904,
BBET2 104904,
BB873 104904,
BBE7Y 104904,
bBBHETS 104904,
bBb76 104904,
bbu77 104904,
vba78 104904,
3879 104904,
oobdo 104904,
bbubdl 104904,
oB882 104904,
BB883 105904,
byd84 104904,
sBass5 104904,
oisb8o 104904,
bBYa7? 104904,
B8B488 104904,
BBoB9 104904,
Buso90 104904,
bB&91 104904,
bB692 104904,
bBEBIS 1u4904,
LB 104904,
Lob95 104904,
bb¥Ie 104904,
88097 104904,
Bk9s 104904,
bue99 104904,

4
IN
2737
1669
602
«535
L4RA

sLOCK AT STA

z

IN
600
1668
»735
.802
869
«90
1.003
1.070
1.137
1.204
1.137
1.003
8oy
» 735
+600
+000
W35
869
1.003
1.137

1,137

Y

AT STA 2 WINDOwW

Y
IN
.750
.750
.750
.750
.750
.750
.750
.750
.750
.750

u
FT/SEC
7.31
7.38
7.50
7.54
7.62
7.65
7.59
7.47
7.24
6435
7.09
7.68
7.78
7.87
7.69
8,09
8,10
7.87
To42
6,60
7.06
746
7.28
7.06
Bb484
6.00
6417
6,45
6.56
6.30

U
FT/SEC
11.13
13,06
14,38
15.41
15,96
l6.08
15.72
14,68
13.10
10.17

usug

AT STA 2/WINDQW 4 AT

Y
IN
750
+750
4750
750
.750

Y

In
1.375
1,375
1.375
1,375
1.375
1.375
1,375
1.375
1,575
1,375

1,485

J
FT/SEC
10,58
13,74
14,58
13,33

9.54

usuB

623
+809
«858
«784
. 562

up
FT/5EC
+

*

+

-
tE et ettt e D
w

PR A A R AR R Y

CL ZONE

up
FT/SEC

CL ZonE2

up
FT/SEC
2.30
2+56
2494
+

+

up/u

N

R A R

~n
1
[

DR R R Y

2

ur/u

217

186

«201
+
+

2,wWINDOW 4 AT CL ZONE 3

V]
FT/SEC
18,43
18,62
18,56
18,29
18,04
17.78

7.48
17.06
lo.u48
14,55
15.85
17,48
18.25
18,72
18,84
19.18
18,86
18.40
17.10
13.83
16.26
17,36
17.91
18,54
18,21
18.15
18.80
17.06
16.85
14,24

U/uR

1.085
1,096
1,093
1.076
1.062

uP
FT/SEC
2,48
2,20
2422
2,13
2.01
2,09
1.95

1.57

Up/sy

SECT 9=~BrTYPE 11 BLOCK AT STA 2,WINDOW 4 AT CL,ZONE 4

RUN

WO
BBubY
B8Bobl
bbos2
bBde3
bBo6Y
bb86S
BBwE6
oubb?
88668
bBBE6S

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
1u4904,
104904,
104904,
104904,

Z
I
«737
1669
+602
«335
458
468
#3535
+602
1669
737

HYDRAULIC DIAMETERs D
* QUESTIONABLE DATA POLNT,

U
FT/SEC
16.95
22,71
25.17
24,40
19.15
17,99
23.20
24,75
23,07
18,06

= 759 INCHES,

usuB

+998
1,357
l.482
1,436
1.127
1,059
1.366
1.457
1.358
1.063

AVERAGE VELOCITY»
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

upP
FT/SEC

A-19

Tabulation of Velocity and Turbulence Data (contd}

v
FT/SEC

v
FT/SEC

v
FT/SEC

1

[ B AR |

up = 17,0

v/

DR

v/u

#01
+06
+09
o 13
o 14
«16
«15
13
.10
.15

v/u

v/U

v/u

FT/SEC

CUTOFF

CUTOFF
KH2Z

CUTQFF
KH

.
= NO DATA POINT,

BNWL-1771



TABLE A-1.

SECT =B TYPE II BLOCK

RUN
NO
BBll2s5
sBllee
581127
681128
BBL129
oB1130
681131
bB81132
681133
bB1134

RETNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

2
IN
719
.686
652
+618
+585
«551
518
484
W 451
417

SECT 4=8 TYPE I 4LOCK

RUN
NO
bus00
BB801
BB602
BBo03
BBo04
LT
BBb0o
obbl7
Bbol8
Bba09
T Y]
bB81l
bBal2
bBs13
bbbl
bBS15
pesle
obd17
tBbold
BBol9
BB820
BB820
bbB&21
vbs22
bbo23
B6B825
bug26
bes27
bBo28
BBO29

REYNOLLS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
10490y,
104904,
104904,
104904,
104904,
10904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

SECT o=8 TYPE 1I

RUN

NO
88030
bbb31
BpBd2
Bus33
bbol4
bR835
ubo3o
Bbb37
BB838
bbo39
Bbb40
oBo4l
BBo42
bBE4Y
bBb4Yy
bBo45
boo4s
oB847
bHd48
bBB49
bdd50
oB851
bB8S2
68653
oB8SY
BHBSS
BBBS6
bB857
BH858
88859

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z

TN
574
641
L7086
775
842
+909
«976
1,043
1.110
1.178
1.110
+976
o842
+708
574
«S74
708
342
976
1.110
1.110
976
WBh2
708
574
574
« 708
$B42
970
1.110

BLOCK

4
IN
PELYi)
627
694
«761
529
+896
2963
1.030
1.097
lel6u
1.097
2963
829
694
+560
+560
<694
.829
»963
1.097
1,097
2963
.829
«694
+S00
«560
694
829
+963
1.097

Tabulation of Velocity and Turbulence Data (contd)
AT STA 2swINDOW 4 AT CL,2ZONE 4

A

IN
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2.000
2.000
2,000

AT STA

Y
N
2,025
2,625
2,625
2,625
2,625
2,625
2,625
2,025
2,625
2,625
2,570
2,570
2,570
2,570
2,570
2,515
2,515
2,515
2,515
2,515
2,080
2,680
2,030
2,080
2,680
2.735
2,735
2.735
2,735
2,735

AT STA

Y
IN
3.875
3.875
3,675
3,875
3.875
3,575
3,675
3,075
3.875
3,875
3.930
3.930
3,930
3.930
3.930
3,985
3.985
3,985
3,985
3.985
3,825
3,825
3,025
3.825
3.825
3,770
3,770
3,770
3,770
3,770

SECB=urTYPE 11 BLOCK AT STA 1

HUN

NO
88209
vb210
bB211
BB212
oBeld
bbz2ly
bbels
bB216
bb217

REYNOLOS
NC
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

Z
N
458
«525
+592
+659
«659
«525
»391
250
W 122

HYDRAULIC DIAMETER: 0
* QUESTIONABLE DATA POLNT,

Y
In
»065
. 065
+065
.065
.015
W 015
.015
.015
J015

z .759

v) usus upP upPsuU
FT/SEC FT/SEC
18,07 1.00k - -
20.86 1.228 - -
23,51 1.384 - -
25,13 1,479 - -
25.72 1.514% - -
25.50 1,501 - -
264,37 1.43% - -
22,23 1,308 - -
19,57 1,152 - -
16,78 .288 - -

2 WLNDOw 4 AT CL ZONE 5

u u/uB upP uP/U
FT/SEC FT/SEC
25.43 1.497 +65 ,025
25,23 1.485 «65 .026
24,87 1,404 «67  ,027
24,22 1.u25 «73 L030
23,69 1,395 72,030
23,08 1.359 .78 L034
22.31 1.313 W91 L041
2l.24 1,250 1.01 048
19.67 1.158 1.16 ,059
16.15 .951 1.52 094
19,82 1,166 1.13 ,057
22.57 1.329 «71 031
23,86 1,404 +59 .025
24,74 1,456 .62 +025
25,22 1,484 «65 .026
25,09 1,477 «60  J024
24,66 1,451 58  .024
23,43 1.382 .78 ,033
20,78 1.223 1.24 .060
1o, 44 «908 1.29 .078
17.63 1.038 1.12  .064
20,69 1,218 1.24  .060
23.04 1,356  1.01 044
24496 1.469 <75 4030
25,71 1.513 67  J026
25,92 1,526 «62 L0024
24,79 1,459 «99 040
21.86 1,236 1,23 .056
18,26 1.075 1,43 .078
13,90 .818 1.04 075
2/w1NDOWY4 AT CL ZONE 6

v) U/UR upP upP/u
FT/5EC FT/5EC
22,27 1.311 l.1% ,051
22.40 1,319 1.18 ,053
22.6% 1,333 1.14% .050
22,64 1,333 1,05 046
22,50 1,324 98 L044
22,13 1,303 «98 L 044
21,41 1.260 .99 QU6
20,88 1,229 +95 046
19,46 1.145 1.10 .057
14,69 B4 1,70 .116
18,38 1,082 1.18 +064
19.27 1,134 1.32 .069
29,50 1,206 1.25 .061
20,03 1,214 1,28 ,062
20,26 1,192 1.40 ,069
16,85 992 1.38 .082
16.98 .999 1.37 .980
16,85 992 1.28 .076
15,76 928 1,35 .086
15,03 .885 1.19 .079
19,57 1.152 1.10 .056
21,78 1,282 <91 L042
23,17 1,364 +70 4030
23,65 1.392 «77 L0032
23.44 1,380 +88 037
24,05 1,416 «S5 ,023
23.91 1,407 «S4 ,023
22,55 1.327 «92 L0041
19.84 1,108 1.46 074
16,92 2996 1.12  .066

»WIHDOW 4 AT CLsZONE 1

U u/uB upP uPsuU
FT/SEC FT/SEC
10,26 604 1.22 .119
10,57 622 1.19 113
10,74 632 1.22 113
10,74 832 117 .109

9.71 572 1.22 125

9.57 563 1.27 132

9.07 534 1.15 .127

8.04 473 1419 148

7.16 421 107 149
INCHES, AVERAGE VELOCITY

A-20

v
FT/SEC

1,76
2,44
2.71
2466
2,57
2.42
2.13
1.61

.88

47

v
FT/SEC

[ R T T T TR T O SRR T BT N |

v
FT/SEC

Tt

LI T T S S T R T S S S S B T S S S S S SR Y

uB = 17.0

v/u

.10
.12
12
o1l
+10
+09
.09
<07
« 04
«03

v/u

v/u

v/u

CUTOFF
KHZ

CUTOFF
KHZ

CUTOFF

CUTOFF

FT/SEC,
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

= NO DATA POINT,

BNWL-1771

e



RUN
HO
88169
88170
bBL71
bB172
8B173
BB174
BBl75
B8176
obi77
8B178
B8B179
b 180
wBB181
sB182
56183
Bb184
bB185
vBE186
BE187
63188
bB189
Bo190
boldl
BB192
bB193
bB194
68195
BB1%6
64197
by198
Bg199
oue00
88201
Bw202
bB203
bBb20y
BE205
B68206
BB207
obe08

SECTE=B,TYPE 1T BLOCK AT

RUN

w0
BB278
bBH279
bB280
o281
oH282
b13283
L8284
bb28b
bB2B6
68287

TABLE A-1.

RENOLLS
NG
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
10490+,
104904,
104904,
104904,
194904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

REYNOLDS
ND
104904,
104904,
104904,
104304,
104904,
104904,
104304,
104904,
104904,
104904,

z
1IN
482

Tabulation of Velocity and Turbulence Data (contd)
SECB=u» TYPE IL BLOCK AT STA 1s/WINDOW 4

Y
IN
.125
125
.125

Y
IN
+750
<750
. 750
750
750
7590
«750
750
. 150
<750

SECB-pe TYPI I1 BLOCK AT STA 1

RUN

0
bBll4
B8115
BBlle
B8117
bbl18
bBll9
Bi120
BH121
BB122
B6123
bblan
88125
vbl26e
Bel27
oBl28
88129
BB130
sb131
bBl32
84133
BB134
BB135
bB136
68137
bB138
bB139
oBl40
BE141
Bol42
BB143
BBl4y
bis145
BB146
BBi47
BB148
88149
8B150
bB151
88152
bislb3

HYDRAUL1C D1AMETER.

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z v
N N
W11 1,375
£051 1,375
L1180 1,375
«185 1,375
$252 1,375
.319 1,375
2387 1,375
J454 1,375
521 1.375
.588 1,375
.655 1,375
L6585 1,435
2588 1,435
J521 1,435
L454 1,435
0387 1,435
0319 1,435
2252 1,435
+185 1,435
L118 1,435
£051 1,435
W011 1,435
L0111 1,495
.051 1,495
.118 1,495
+185 1,495
2252 1,495
.319 1,495
.387 1,495
J4S4 1,495
L5201 1,495
2588 1,495
W655 1,495
.655 1,315
.588 1,315
.521 1,315
L8454 1,315
.387 1,315
+319 1,315
.252 1,315

D= .,759

* GQUESTIONABLE DATA POINT,

u
FT/SEC
11401
10,95
10.86
10,44
10,14

9.78
9.39
9,03
8.63
7.83
6426
6.17
7.69
8.66
8496
9.26
9.66
10.07
10,47
10.93
11.24
11.39
11043
11.32
10,86
10.39
9.70
9.27
8.82
8.24
7.25
5,93
4413
6439
7.66
8.35
8.70
9.13
9.60
11.08

u
FT/SEC
11.55
13.19
13.85
14,35
14,45
14.26
14,03
13,50
12,55
11.18

s WINOOW 4

u
FT/SEC
10,61
12.59
14.27
15.07
15.81
16452
16.88
17.14
17.24
17.50
17.82
17.78
17.39
17.06
lé.01
16,53
16.24
15.74
15.13
14,20
12.45
10,41

9,00
10,58
12.61
14,20
15,25
15.84
16.11
16,26
16,63
16.96
17,50
17.64
17.45
17.24
17,05
16,77
16,15
15,01

INCHES,

AT CL»2CNE 1

U/UB UP uP/Y
FT/SEC
W48 1,11 4101
«B45 1.19 ,109
639 1,12 .103
614 1,22 117
W597 1,12 4110
576 1.14% .116
W553 1414 .121
W532 1,17 4129
L508 1,14 ,132
L4610 1,02 4131
.369 1,41 ,225
W363 1,33 .216
L453 1,06 .137
510 1.12 4129
.527 1.4 127
L545 1,19 129
L569 1,14 118
.593 1,19 L118
W617  1.22 116
L643 1,27 L116
661 1,19 .106
W671 1,10 097
673 1,27 111
L6066 1,35 L119
L639  1.41 129
612 1,22 117
L5701 1,30 134
J546  1.22 131
L519  1.14 130
J485 1,19 145
427 1,809,159
L349 1,08 ,182
243 + +
.376 1,16 .181
L4501 1,01 4132
492 1,05 ,126
,512  1.12 .128
.837 1,12 .123
.565 1,22 .127
\593 1,06 .105
u/su3 up upP/U
FT/SEC
.680 - -
L777 - -
.815 - -
845 - -
.850 - -
.839 - -
.826 - -
L794 - -
.739 - -
658 - -
AT CLe#20ONE 3
u/uRB up uP/U
FT/SEC
636 1,53 142
o741 1.48 ,118
L840 1,29 ,091
.887  1.43  ,095
.930 1,41 089
L973 1,33 .080
L994% 1,30 .077
1,009  1.32 ,077
1,015 1.38 .080
1,030 1.40 .080
1,049  1.56 ,088
1.046 1.5 +085
1,024 1.46  .084
1.004 1,37 .080
L977 1,39 .084
L973 1,30 .78
4956 1,30 ,080
9286 1.33 .084
.890  1.38 ,091
.836 1,45 102
L7330 1,41 ,113
W613 1,61 ,155
2529 1,30 144
.623 1,23 .116
J742 1.1 112
836 1,41 100
.897 1,38 .091
.933 1,33 ,084
L948 1,39 086
L957 1,39 .086
W979 1,47 088
L9992 1,64 097
1,030 1,67 095
1,039 1,30 074
1,027 1.30 .07S
1,015 1.3% ,078
1,003 1,28 ,075
J987 1,31 ,078
W951 1,42 ,088
L8853 1,57 4109
AVERAGE VELOCITY,

STA 1sW1HOOW 4 AT CL#ZONE

v
FT/SEC

L T T T S T S T S S T T S O S S S S S I S S W}

v
FT/SEC
.78
«66
«88
-1
»81
76
.57
42
.22
ol

v
F1/5EC

UB = 17.0

v/u CUTOFF

v/u CUTOFF

«05
<06
« 06
«06
<05
o0y
«03
.02
«01

v/u CUTOFF

FT/SEC.

+ TURBULENCE INTENSITY Tg HIGH TO MEASURE,

A-21

KHz

~ NO DATA POQINT,

BNWL-1771



RUN

NO
B5154
88155
BE8156
BB1S7
vol58
B8B8159
bB160
8ul6l
BB162
4B163
bblb4
BB165
Bbibo
88167
60168

SECTB-H,

RUM

WO
bS8
B8299
oB300
8301
bB302
BBS03
BBIOU
oB30S
bB306
bBBS0T7

RUN
e
bk 59

rRUN

~NO
B 99
bB100
8B101
vBlo2
6103
BB104
vB10S
Bb106
©g107
bgd103
BB109
Bd110
LBlll
Bgl12
u8113

" TABLE A-1.
SECB-5+TYPL 11 BLOCK AT STA 1.wINDOW & AT CL,20NE 3

Tabulation of Velocity and Turbulence Data {contd)

REYNOLDS z Y v u/suB up up/! v v/U CUTOFF
NO IN IN FT/SEC FT/SEC FT/SEC KHZ
104904,  .185 1,315 13.90 ,818  1.44 .103 - - 3.
104904, 118 1.315 13,00 765 1.43 .110 - - 3.
104904,  .051 1,315 11.42 ,672 1,22 .107 - - 3.
104904,  .011 1,315 9,42  ,555 1.49 158 - - 3,
104904,  .011 1,265 5,95  ,350 + + - - 3,
104904, 051 1,265 8.27 487 1.35 .163 - - 3.
104904,  .118 1,265 10,68 .628 1.38 ,129 - - 3.
104904,  ,185 1,265 12,40 ,730 1.36 110 - - 3.
104904,  ,252 1,265 14.51  ,854 1,43 099 - - 3.
104904,  .319 1,265 16.03  ,944 1,58 ,099 - - 3.
104904,  .387 1,265 10.95 ,998 1,33 ,078 - - 3.
104904, 454 1,265 17.31 1,019 1.17 ,067 - - 3.
194904, 2521 1.265 17.48 1,029 1,27 073 - - 3.
104904,  .588 1,265 17.63 1,038 1.30 .074 - - 3.
104904,  .655 1,265 17.72 1,043 1.36 4077 - - 3,
TYPE Iy BLOCK AT STA 1,WINDOW 4 AT CL, ZONE &
REYHOLDS z Y u U/sUB up P/U v v/u CUTOFF
NO IN IN  FT/SEC FT/SEC FT/SEC KHZ
104904, 716 2,000 1%.52 ,91% - - B, -
lo4904,  ,683 2,000 18,07 1,063 - - 1.36 .08 -
104904,  ,649 2,000 20,31 1,195 - - 1,50 .07 -
104904,  .616 2,000 21.78 1,282 - - 1.09  ,05 -
104904,  .582 2,000 22.18 1,306 - - 82,04 -
104904, 549 2,000 21,83 1,285 - - .56 .03 -
104904,  .515 2,000 20,77 1,222 - - 25 .01 -
104904, 482 2,000 18.9% 1,115 - - =09 -.00 -
104904,  ,448 2,000 16.68  ,982 - - -49 =03 -
104904,  J4l4 2,000 14.00 824 - - -e82 =06 -
SEC3=HrTYPE I1 BLOCK AT STA 1/WINUOW 4 AT CLsZONE 5
REYNOLOS p4 Y v usuB up UP/U v v/U CUTOFF
NO In IN  FT/SEC FT/SEC FT/SEC KHZ
106904, 011 2,625 11.69 688  1.67 .143 - - 3.
104904,  ,051 2,625 14,17  ,83%  1.55 4109 - - 3.
104904,  .118 2,625 17.61 1,036 1.17 .066 - - 3.
104904,  .185 2,625 19.30 1,136 1.0% .054 - - 3.
104904,  ,252 2,025 20,30 1,195 1.03 051 - - 3.
104904,  ,319 2.625 21,16 1,246 1,03 ,048 - - 3,
104904, 387 2,625 21.99 1.294 498 L 044 - - 3.
104904, 454 2,625 22.7% 1,338 .88 ,039 - - 3.
104904,  .521 2,625 23,47 1,381 W75 .032 - - 3.
104908,  ,588 2,625 28.03 1,414 62 L0260 - - 3.
104904,  .655 2.625 24.16 1,422 61,025 - - 3.
104904,  .6%5 2,685 24.17 1,423 61,025 - - 3.
104904,  ,588 2.085 23.96 1,410 270 .029 - 3.
104904,  .521 2.685 23.11 1,350 .93 .040 - 3.
104904, . 454 2,685 22,07 1,299 1.12 .051 - - 3,
104904, .387 2,085 20,97 1,23% 1.27 .061 - - 3.
104904, 319 2,685 19.84% 1.168 1.34 ,068 - - 3.
104904,  .252 2,685 18,53 1,091  1.40 ,075 - - 3,
104904,  .185 2,635 17.62 1,037 1.23 .070 - - 3.
104904, 118 2,685 16.52 2973 1.19 .072 - 3,
104904,  L051 2,085 13.43  ,791 1.35 ,100 - - 3.
104904, 2011 2,685 10,90 642 1,63 (150 - - 3.
104904, W11 2,735 9.19 541 1.82 .199 - - 3.
104904,  LO51 2,735 12.05 ,70° 1.10 ,091 - - 3.
1u4904, L1138 2,735 14.32 ,843 1.06 074 - - 3.
104904,  .185 2,735 15.20 ,895 1.31 .086 - - 3.
104904,  .252 2,735 16.61 ,977 1.38 .083 - - 3.
104904,  .319 2,735 18.19 1,071 1.44 ,079 - - 3.
104904,  .387 2,735 19.71 1.160 1.36 .069 - - 3,
104904, 454 2,735 21.24 1.250 1.25 .059 - - 3,
104904,  .521 2.735 22,57 1.329 1.06 047 - - 3,
104904,  .583 2,735 23.61 1,390 +87  .037 - - 3,
104904, W655 2,735 24.05 1,416 W70 L029 - - 3.
104904,  ,655 2,565 24.16 1,822 W57 .24 - - 3.
104904,  .588 2,565 24.04 1,415 .61 4025 - - 3,
104904, 521 2,565 23.55 1,386 72,031 - ~ 3.
104904,  .454 2,565 22.82 1.343 .85 .037 - - 3.
104904,  ,387 2,565 21.93 1.291  1.04 048 - - 3.
104904,  ,319 2,565 21,02 1.237 1.14% ,054 - - 3.
104904,  ,252 2,565 19.94 1.173  1.27 .064 - - 3.
SECB=gr TYPE 11 BLOCK AT STA 1:WINDOW 4 AT CLIZONE 5
REYNOLDS z Y u u/uB up uP/U v v/u CUTOFF
NO In IN FT/SEC FT/SEC FT/SEC KHZ
104904, 185 2,565 18.77 1.105 1.22  ,065 - - 3.
104904,  .118 2,565 17.06 1,004 1,19 ,070 - - 3,
104904,  ,051 2,565 135,93 ,820 1.41 4101 - - 3.
104904, 011 2,565 11.06 +651 1.79 .162 - - 3.
104904,  ,011 2,515 8.21 L4383 + . - - 3.
104904,  .051 2,515 11.07 .652 1.31 .118 - - 3,
104904,  .118 2,515 13.66  ,804 1,08 079 - - 3.
104904, «185 2,515 15.93 2937 1.37  .086 - - 3.
104904,  .252 2.515 18.00 1,060 1.41 .078 - - 3.
104904, «319 2.515 19.55 1,151 1,37 .070 - -~ 3.
104904, 387 2,515 20,95 1,233 1.32 .063 - - 3.
104904,  .854 2,515 22.29 1,312 1.09 .049 - - 3.
104904,  .521 2,515 23.31 1,372 78,033 - - 3.
104904,  .588 2.515 23.85 1,404 62 .026 - - 3,
104904,  .655 2,515 24.04 1,415 456 023 - - 3,
HYDRAULIC D1AMETER’ D = ,759 INCHES, AVERAGE VELOCITY, UB = 17,0 FT/SEC.
* QUESTIONABLE DATA POINT, + TURBULENCE INTENSITY TO HIGH TO MEASURE, - NO

A-22

DATA POINT,

BNWL-1771



RUN
NO

3
«
VDNV E W

SECO=3+TYPE II BLOCK AT

TABLE A-1.

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

b4
IN
638
+570
«503
436
369
«302
£23%
168
«101
046
168
«235
«302
«369
436
+503
+570
638
<638
«570
503
2436
369
302
»235
+168
.101
« 034
034
»101
.168
«235
»302
+369
436
+503
570
«638
638
570

4
IN
«503
436
«369
«302
«235
W163
<101
<034
<034
«101
N
$235
2302
«369
436
+503
570
«+638

3,815
3.615
3,815
3.815
3.815
3.015
3.815
3.875
3,875
3.875
3.875
3,875
3.875
3.875
3,875
3.875
3.875
3,935
3,935

u
FT/SEC
20,96
20,57
20,03
19,17
17.72
15.84
13.95
11,70
13,39

7.55
13,35
15.12
16.99
18.60
19,92
20,70
21.26
21.59
20.96
20,47
20,04
19.77
19,23
18,32
17.27
16.28
14,77
11.87
11.21
14,79
16.61
17.33
17.88
18.25
18,29
18,41
18.85
19.37
17,41
16,92

STA 1+WINDOW

Y
IN
3,935
3,935
3.935
3.935
3.935
3,935
3,935
3.935
3,965
3.965
3.965
3,965
3.965
3,965
3,965
3,965
3.965
3.965

u
FT/SEC
le.44
16,24
16,32
16.00
15,45
15,03
14,11
11,06
11.24
13.50
13.98
14,21
14,866
1513
15.12
15.26
15.76
16413

4

SECT 8=B TYPE II BLOCK AT STA 3:WINDOW

RUN
O
B6B129%
BB1l29c
BB1297
881298
BB1299
b6B130y
6B81301
BB1302
681303
BB1304+
BB1305
bB1306
881307
881308
BbB1309
uB131v
B8u1311
BB1312
BBl31s
ppldly
881315
881316
BB1317
861318
BB81319
bB1320
bB1321
881322
8B1323
881324

REYNOLDS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
1064904,

1.122

HYDRAULIC DIAMETER: O
* GUESTIONABLE DATA POIAT,

Y
IN
W125
.125
.125

.235
«235
+235
235
.759

V]
FT/SEC
12,85
12.71
12,47
12.05
11,57
11,01
10,41

9.84
9.26
7.99
8,74
9.72
11.19
12,17
12,48
11,04
10.64
9.69
8.12
7.16
9,26
11,55
11.55
12.42
12,88
12,88
12,31
11.25
10.08
7.77

INCHES,

usua up
FT/SEC
1,234 94
l.211 1.06
1,179 1.03
1,128 1.10
1,043 1.42
2933 1.69
.821 1.50
689 1.70
«788 1.17
SHul 1.50
«786 1409
+890 1.17
1,000 1,18
1.095 1.17
1.173 -1
1.218 79
1,251 72
1,271 «66
1.234 «86
1.205 1.06
1,180 1.01
1,164 «95
1,132 .92
1.079 «95
1,017 1.08
959 1.01
«869 1.07
»699 1.33
«660 1.43
2871 1,11
977 «90
1,020 97
1,053 1.04
1.074 1.08
1.076 1.16
1.084 1.17
1.109 1.18
1,140 1.17
1.025 1,24
«996 1.28
AT CLsZONE 6
usua up
FT/SEC
+968 1.21
+956 1.23
+961 1.21
U2 1.26
«909 1.13
«845 1,13
«331 1.05
+651 1.48
661 1.22
«795 1.0%
«823 1.05
»830 1.15
«875 Le24
890 1.25
«890 1.21
.898 1e24
928 1.31
949 1.24

5 AT CL 20NE

usus up
FT/SEC
«756 1,08
748 1.10
734 1.11
«709 1.12
«681 1.15
+648 1.12
+613 1.11
+579 1.10
#5u45 1.08
470 1,00
«515 1.02
572 1.16
659 1.17
716 1.09
+735 1.18
+650 1,15
+626 1.24
+570 1.17
473 1.05
421 1405
+5u45 1,01
621 1,09
+680 1.12
731 1.20
«758 1.17
+758 1.23
.725 1.21
+662 1,13
+593 1.11
457 4
AVERAGE

A-23

«110

Tabulation of Velocity and Turbulence Data (contd)
SECB=8,TYPL II BLOCK AT STA 1,WINDOW 4 AT CL.ZONE 6

v
FT/SEC

v
FT/SEC

[ R A

v
FT/SEC

o121
VELOCITY, UB = 17,0
+ TURRULENCE INTENSITY TO HIGH TC MEASURE,

v/u

v/u

v/U

CUTOFF
KH2

CUTOFF
KH2

CUTOFF
KH2

FT/5EC,

= NO DATA POINT,

BNWL-1771



TABLE A-1.

SECT u=B TYPE 11 BLOCK

KUN  REYNOLDS Z
O NO IN
bBllen 104904, 724
bBllbe 104904, 691
BB1167 104904,  .657
681168 104904, 624
bB1169 104904, +590
BE1170 104904, +557
©B1171 104904,  .523
bBl172 104904, 2490
BB1173 104904, 4SH
HRRL174 104904, J423

SECT u~=8 TYPE II BLOCK

RUN  REYNOLUS z
NO HO IN
oB1320 104904, «586
1BB1326 104904,  .653
661327 104904,  .720
bB1320 104904, .787
obl329 104904,  .854
By133y 104904,  .921
8B1331 104904, .988
©81332 104904, 1.055
681333 104904, 1.122
81334 104904, 1l.190
oB1335 104904, 1.122
Bb1336 104904, . 388
BB81337 104904, . 854

BB133s 104904, «720
BBL339 104904, + 586
BB1340 104904, «586
©wBLl341 104904, 729

HBBl342 104904,  .854
BB134s 104904,  .983
osl344 104904, 1.122
bBl34n 104904,  .58p
bul34e 104904,  ,720
bul347 104904, «B54
88134c  Lus904,  ,968
©BB1349 104904, 1.122
BB1350 104904, 1.122
o6l351 104904, .988
BB1352 104904,  .854
bBl353 104904,  ,720
8B1354 104904, +586

SECT =8 TYPE 1I BLOCK

KUN REYNOLDS Z
wQ NO IN
bBll9s 10200, 731
861196 102200, 698
BB1197 102200, 664
obB119s  10<20u, 631
bB1199 102200, +597
bsl200  1lue2200, 505
bbi1201 102200, +530
BBl202 102200, 490
bbl20s 102200, 463
BBl204 102200, 2429

SECT =6 TYPE II BLOCK

RUN  REYNOLDS z
10 NO I
BH1355 104904, 584
BH1356 104904,  .651
BB1357 104904, <713
BU1356  1y+904, 786
ub135y 104904,  .853
6B1360 104904, W920
bBul3si 104904, .987
uB1362 104904, 1.054
1363 104904, 1.121
w3l364 104904, 1,188
BB1365 104904, 1.12)
doidoo 10~904, .987
BBl367 104904, 853
bB1366 104904, W719
BB1369 104904, .584
BB1370 104904, 584
BB1371 104904,  .719
881372 104904, +853
bB1373 194904, +987
881374 104904, 1.121
BB1375 104904, 1.121
bB1376 104904,  .987
Bul1377 104904, +853
uB1l376 1u4904, 2719
681379 104904, +584
Bbl380 14904, +584
bB1381 104904, .719
©s1382 104904, +853
881383 104904, »987
BB1384 104904, 1,121
HYORAULIC D1AMETER: D

Tabulation of Velocity and Turbulence Data {contd)

AT STA 3,WINDOW 5 AT CL ZONE 2

Y
IN
750
750
750
750
. 750
750
750
750
. 750
+750

AT STA

Y

IN
1.375
1,375
1.375
1.375
1.375
1,375
1,375
1.375
1,375
1,375
1,320
1.320
1.320

1,475
1,475

AT STA

Y
n
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000

AT STA

Y
N
2.625
2,625
2,625
2,025
2,025
2,625
2,625
2,625
2,625
2,625
2,570
2,570
2,570
2,570
2,570
2,515
2,515
2,515
2,515
2,515
2.080
2,080
2,680
2,680
2,680
2,735
2,735
2,735
2,735
2,735
= ,759

* QUESTIOMABLE DATA POINT,

)
FT/SEC
11.89
13.91
15.61
16447
16,69
16,43
16.16
14,90
13.11
11.20

3r WINDOW

)

FT/SEC
17.98
17,95
17.74
17,48
17.24
16.94
16.58
15,91
14.83
12.20
14,13
16.38
17,39
17.84
18,01
18.12
17.91
17.38
15.65
11.87
18,07
17.88
17.24
10,75
15.52
14,33
16,21
16.85
17,81
17,98

3¢ WINDOW

U
FT/SEC
15,27
18,40
20,49
21,55
21,87
21.59
20,76
19,43
17,17
13.49

3 wlNDOW

%)
FT/SEC
23.72
23,42
22,73
21,86
21,00
20,19
19,45
18.58
16,85
13.76
16,44
19,14
21,37
23,12
23,94
24,00
23,11
20,85
17.60
1,04
16,42
18,49
19,99
22,17
23,44
22.93
21,45
18,75
16,59
13,65
INCHES,

usus up uP/U
FT/SEC
«700 - -
819 - -
919 - -
969 - -
«982 - -
967 - -
2951 - -
877 - -
$772 - -
.660 - -
5 aT CL ZONE 3
usuUB uP uP/sU
FY/SEC
1.058 1.05 .n0S8
1.0597 1.01 .056
L.044 1.06 (060
1.029 1,10 .063
1.015 1.16  ,067
»997 1.23 ,073
976 1.23  L074
937 1.20 ,076
.873 1.20 .081
718 1.44  ,118
+831 1.32 .093
<964 1.24 076
1,024 1.12 064
1,050 1.06 .059
1,060 1.05 958
1,067 1.00 .055
1,054 1.04 .058
1,023 1.18 .068
921 1.39 ,089
«699 1.24 104
1.004 1,07 .059
1.053 1.14 064
1,015 l1.22 .071
.986 1.28 ,076
+914 1.22 .079
843 1.29 .090
95+ 1.39 .086
992 1.31 ,078
1.048 1.14 064
1.058 1.10 .061
5 AT CLs2ONE 4
u/sua upP PsU
FY/SEC
.899 - -
1,033 - -
1,206 - -
1.208 - -
1,287 - -
1,271 - -
1,222 - -
1.143 - -
1.011 - -
«794 - -
S al CL 2Z0NE 5
usuB upP urPsy
FT/SEC
1.396 «71 .030
1.378 .82 .035
1.338 1.01 .045
1.286 l.l6 .,053
1.256 1.21 .058
1,183 1.19 ,059
1,145 1.08 .056
1,093 «99 .053
992 1.18 ,070
+810 1,40 L1101
» 964 1.11 .068
1.126 1423 .064
1,258 1.13 .053
1,361 .88 ,038
1.409 <62 .026
1,413 «59  .025
1.360 «92 L0400
1.227 1.25 060
1.036 1.55 .088
+826 1.15 .082
966 1.19 .073
1.088 1.28 .069
1.177 1.44 L072
1,305 1.21  .055
1,380 «82 .035
1.350 +94 L0041
1.263 1.20 .056
1.104 1.45 4077
977 1.41 ,085
803 13 083

AVERAGE VELOCITY.

v
FT/SEC
062
»26
59
66
«58
32
42
09
=08 =
=e13 =~

v
FT/SEC

e

v
FT/SEC
.12
.59
V76
.73
.66
W57
7
24
-l4 -
-1 -

“
-
~
<
m
o

us = 17.9

vsu CUTOFF

202
« 04
«04
«03
$ 02
<03
.01
«01
«01

v/u CUTOFF

v/u CUTOFF

+03
204
#03

.03
202
.01
#01
.08

v/u CUTOFF
KHZ

FT/SEC,

+ TURBULENCE INTENSITY TO H1GH TO MEASURE,

A-24

KHZ

KHZ

BNWL-1771

= NO DATA POINT,



TABLE A-1.

Tabulation of Velocity and Turbulence Data {cantd}

SECT u=8 TYPE [I BLOCK AT STA 3.WINDOW 5 AT CL ZONE &

RUN
NO
881385
BB1386
8B1387
81388
681389
aB13%0
BB1391
BB1392
B8B1393
uB1394
61335
881390
BB1397
881398
881399
BB140Q
BB1401
BB1402
BB1403
881404
BB1405
v31400
BB1407
BB1404
BB1409
BBL4LY
oblell
BB141¢2
BBlsly
oBl4ly

REYNOLUS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
164904,
104904,
104904,
104904,
104904,
104904,
10430u,
104904,
104904,
104904,
104904,
104904,
104304,
104904,
104904,
108904,
104904,

SECT B-8,TYPE 11

RUN

WO
wgy35
BB936
BB937
BBY38
bB9Y39
BEIH0
BEYH1
BB9U2
bB943
L9y
BB94S
BL946
bB947
bB94s
bB949
sB950
BB951
BB952
58953
bBYSH4
bB955
bBYSE
88957
bBBS58
BB959
BRI60
88961
88962
88963
BB964

REYNOLLS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
164904,
104904,
104904,
1u4904,
104904,
104904,
104904,
104904,
104904,
104904,
194904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

z

IN
586
4653
« 720
.787
+854
»921
<984
1,955
1.122
1.190
1.122
.988
»854
720
»586
+586
720

720
.586
»586
+720
«854
+988
1.122

BLOCK

z
IN
612
<630
747
<814

1.149

SECT B=B TYPE I1 BLOCK

RUN
WO
601085
BB108o
BB1087
BB51088
581089
BB1090
bi1091
B8B1092
BB1093
581094

REYNOLDS

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104304,
104904,

HYDRAULLC DIAMETERe O
* GUESTIONABLE DATA POINT,

Y

IN
3,875
3.878
3,875
3.875
3,878
3,875
3.875

3,985

3,985
3,985

AT STA

Y
1IN
£125

$235
AT STA

Y
In
750
+750
750
2750
750
750
+750
«750
» 750
«750

= .759

u
FT/SEC
19,46
19.66
19.60
19,33
18,81
18,29
17.70
16.73
14,76
12,04
14,90
17.51
19.58
20.71
20,95
21.51
20,81
18.93
15,75
11,48
14,79
16,44
17.37
18,10
18.06
15.90
15,90
15,25
14,27
13.39

2 WINDOwW

5]
FT/SEC
13.79
13.76
13.49
13,24
12.81
12.29
11.72
11.08
10,53

9.02

9.85
17.86
12.45
13.25
13.49
11.74
11.45
11.55

8,98

8,05
10,64
11.93
12.79
13.43
13,81
13.66
13.19
12.59
11.52

9.19

2 WINDOW

u
FI/SEC
11.86
13.87
15.25
16.13
16439
16.08
15.30
13,87
11.59

8.03
INCHES,

usun

1,145
1.157
1.154
1,138
1.107
1.076

AVERAGE VELOCITY»

up
FT/SEC
1.21
1.18
lal4
1.11 .
1.08
1,00
96 .
«8% .
1.10
1.42
99 .
1.06
«90 .
96
1.03
85
98 .
1.11
1.17 .
.90
1.02
1,17
1.28
1.29 .
1.27
1,30 .
1,31 .
1.27 .
1,17
.98
CL ZONE 1
uP
FT/SEC
1,15
1.18 .
1,19
1.15 .
121
1.17
1,08
1,11,
1,09
1.09 .
Le04 o
1.23
1.19
1.17
1.15
1.08
1.is
l.l%
W95
95,
1.02
1.12
1,17
1,25 .
1.21 .
1,36
1,42 .
1.25
1.15 .
W96 .
CL ZONE 2
ue
FT/SEC

¥
FT/SEC

[ A I I R I R

=27
=1.01
=2.26

uB = 17,

v/ CUTOFF

v/u CUTOFF

2,
0 FT/SEC,

+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

A-25

[ S R A

= NO DATA POINT,

BNWL-1771



TABLE A-1,

Tabulation of Velocity and Turbulence Data (contd)

SECT 4=3+TYPE II BLOCK AT STA 2 WINDOw 5 AT CL ZONE 3

KUN  REYNOLDS 4
NO NO IN
BBY65 104904, »587
bBBY66 104904, L6504
BB967 104904, W721
63963 104904, 788
BBI6I 104904, «855
88970 104904, 923
BBIT1 104904, +990
BB972 1us904, 1.057
bB973 104904, 1.124
BB 74 104904, 1.191
88975 104904, 1.124
BB976 104904, +390
BB977 104904, +855
88978 104904, 721
BB979 104904, «587
LBY80 104904, .587
bs981 104904, 721
BBYB2 104904, .855
bBBI83 104904, 990
68984 194904, 1,124
ob985 104904, 1.124
88986 104904, 990
8w987 104904, +85%
BH986 104904, .721
BB989 104904, .587
B8990 104904, .587
bB991 104904, J721
68992 104904, «855
6993 104904, +990
58994 104904, 1.124

Y
IN
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1,375
1,320
1,320
1.320
1.320
1,320
1,265
1,265
1,265
1.265
1.265
1.430
1.430
1,430
1,430
1,430
1,485
1,485
1,4R5
1,485
1,485

SECT p=BsTYPE 11 BLOCK AT STA

KUN REYNOLDS Z
~NO o 1N
LBB1065 1y490u, $ 734
bBl066 104904, <700
bB1067 104904, 667
BBl06g  1u4904, 633
vbl0by 104904, +600
UBl07y 104904, «Sob
bB1071 104904, #5333
b31072 104904, 499
BO107s 104904, LT
BL1074 104904, 2432

Y
IN
2,000
2,000
2,000
2,000
2.000
2,000
2,000
2,000
2,000
2.000

SeCT u=3 TYPE II BLOCK AT STA

RUN  RETHOLDS z
O |IB] 1M
bBY9S 104904, +584
by996 104904, +651
BB997 104904, 719
88998 104904, +786
BBY99 104904, .85}
681009 104904, 929
881001 104904, .987
BB1002 104904, 1.054
BB1003 104904, 1.121
uB1004 104904, 1.la88
681005 104904, 1.121
851006 104904,  .987
bB1007 104904, «853
851008 104904, 719
bB1009 104904, 584
8B1010 104904, +584
BB1011 104904, 2719
bb1012 104904, «853
s3101s 104904, +987
6B10is 104904, 1.12%
oB1015 104904, 1.121
dg8l0le 104904, 387
bBBI017 10490+, «853
BBi0ld 104904, 719
8B101Y 104904, +584
6B1020 104904, 1.121
BB1021 104904, 987
661022 104904, +853
bBL1023 104904, 719
BE1024 104904, «584

HYDRAULLIC DIAMETER. O =

Y

In
2.025
2.625
2,625
2,625
2,025
2,625
2.625
2,025
2.625
2,625
2,570
2,570
2,570
2,570

2.690

2,740
2.740
759

* QUESTIONABLE DATA POINT,

U
FT/SEC
19,18
19,09
18.84
18.53
18,25
17.99
17.69
17,08
16,07
13,72
15,20
17.51
18,40
18,92
19,21
19,17
18,97
18,41
16,75
12.69
16.01
17,49
17.85
18,79
19.17
19,06
18,67
17.36
16,65
13.84

2 WINDO

v
FT/SEC
14,84
17.74
19.88
21.13
21,61
21,42
20.84
19,09
17.60
14,93

usuB

1,129
1,124
1.109
1.091

1.099
1.022
«930
.815

up
FT/SEC

1.00

+99
1.07
1.13
1.11
1.22
1.18
1,24
1.25
.44
1.37
1,33
1,13
1.04
1.01
1.01
1.63
1.10
1.37
1.30
1.27
1.30
1.31
1.09
1.06
1.11
1.18
1.32
1445
1.28

uP/U

«052
<052
2057
+N61
«061
+068
<067

w 5 AT CL ZONE 4

usul

874
1,044
1.170
1.247
1.272
1.261
1,226
1,159
1.036

«879

upP
FT/SEC

2 WINDOw 5 AT CL ZONE

J
FT/SEC
24,04
24, 34
23.50
22,54
21.65
2n,91
29,08
19.10
17,48
14,23
16.58
19.52
22,12
24,05
25.06
25.20
24,15
21.61
18,00
13,87
17.00
19,29
20,32
22.56
23,84
14,05
17.61
19,22
21,93
23.36

INCHES,

usus

1.450
1.432
1,383
1.326
1,275
1,231
1,182

1,375

AVERAGE VELOCITY,
+ TURBULENCE INTENS1TY TO H1GH TO MEASURE,

A-26

up
FT/SEC
.89
1.02

1,24
1.20
141
le24
1.07

.81

75
1,02
1.31
1.47
1.16

1.2%
1.51
1.33
1.10
1.13
1.52
1.52
1.36
1.08

046

\
FT/SEC

\
FT/SEC
« 74
26
«31
+39
by
by
29
25
»32
«35

uB = 17,0

v/u

v/u

<05
<01
02
«02
N2
.02
.01
.01
202
.02

v/u

IR

FT/SEC

BNWL-1771

CUTOFF

CUTOFF
KHZ

[ A I ST

CUTOFF

.
- NO DATA POINT,



Sa

SECT 3=B¢ TYPE 11 BLDCK

Uiy
~NO
bbi02s
LB102o
bB1027
B81024
BB1029
bB103y
oBl1031
681032
BB1033
vB1034
BB103>
bB1036
sB1037
bE1033
bid103v
BBl040
6Bl04 L
oBlouy
bblo4y
beL0uy
BB1045
b8l04u
o047
vBloud
BB104Y
bb105y
bBB10S1
BBL0S2
81053
B1054
bB1055
bi310Se
oB1057
BB105g
bB1059
L1060
By1061
Bu1062
BBl003
BBl0oy%

RETHOLUS
NO
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

SECT 5=k TYPE 11 BLOCK

KUN
no
BH6Y4 A
obBo45
blb4b
Bou4?
Ubold
By649
bbo5U
ogb51
BB652
cub53
DELS
Ebo55
BboS6
BBSST
BBo58
BB659
bB660
bb661
babo2
oB663
bboby
oBob5
bB66L
buob?
B3B668
BB&69
BBOT0
B8b671
BE6T72
oB673
8boT4

REYHNQLLS
NO
194904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

SECT u-BrTYPE II

RUN

N0
bB3395
bB396
oB337
b398
BB399
BB400
Bb401
bb402
ob403
bL4OL
BB40S
BE406
Bou07
ob408
BB409
oB410
Boull
BB412
BBY4LS
BB4l4
LB415
vB416
BBY417
bbB418
8B419
BB420
BB421
bal22
bB423
bu424
BB425

HYDRAULIC DIAMETERe

REYNOLDS
NO

104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

Tabulation of Velocity and Turbulence Data (contd)
AT 5TA 2 WIMNDOWw S AT CL ZONE &

TABLE A-1.
z Y
IN IN
«594 3,059
2661 3,559
<725 3.859
<795 3.859
862 3,859
<923 3,659
+996 3,859
1.063 3,659
1,131 3,359
1.198 3.459
1,131 3,804
«995  3.204
862 3,304
728 3,604
594 3,604
594 3,755
728 3,755
.Be2 3,755
+990 3,755
1,131 3,755
1,131 3.914
<99 3.914
Be2 3,914
728 3.914
594 3,914
594 3,969
723 3,969
862 3,969
<990 3.969
1.131 3,969
«594 3,765
594 3,020
594 3,875
594 3,930
.504 3,985
.728 3,985
£728 3,930
728 3,675
J728  3.620
.728 3.765
AT STA
z Y
1N IN
576 .125
BUus W25
710 125
JT78 .125
Bus 125
912 125
979 125
1,040
L.113
1.180
1.180
1.046 70
W912  LU70
710 070
»576 070
#5706 020
710 020
845 020
+979 029
1.113 020
1.113 +180
<279 .180
845 .180
710 .180
«576 +180
«576 235
«710 235
845 .235
979 +235
1.113 235
590 1,371
BLQCK AT STA
r4 Y
IN IN
586 1,375
«653 1,375
»720 1.375
2787 1,375
854 1,375
921 1,375
2988 1,375
1,085 1,375
1,122 1,375
1.199 1.375
1.230 1.375
586 1,435
653 1.435
2720 1,435
<787 1,435
#854 1,435
4854 1,485
«787 1,485
720 1,485
«653 1,485
«586 1,485
.586 1.315
«653 1,315
720 1,315
787 1,515
+854 1,315
»854 1,265
787 1,265
+720 1.265
2655 1,265
586 1,265
D= 759

* GUEST1ONABLE DATA POINT,

v usun
FT/SEC
20,07 (.18l
20,07 1,161
20,04 1,180
19.67 1,158
19.31 1,137
18,75 1.104
18,06 1,003
17,16 1,010
15,20 +895
12,00 706
14,68 876
17.64 1,039
19,92 1.173
21,14 1,244
21.43 1,261
21.63 1,273
21.08 1,241
18,92 1.114
15.39 + 908
10,81 636
15,03 +885
17,07 1,005
17.91 1.054
18.66 1,093
18.66 1.098
16.62 978
164,05 .989
15,81 <939
15.07 .837
13,56 . 798
21.99 1.29%
21412 1.243
19,82 1.1006
18.29 1.076
15,76 928
15.70 924
18.24 1,074
19,76 1.163
21,96 1,234
21435 1.257
1eWlNDOW 5 CL
y usus
FT/SEC
13,66 B804
13.64 803
13.46 $792
13,18 el
12,77 . 751
12,12 $713
11,57

8.80
18,69

upP
FT/SEC
1.24
1.29
l.20
1017
1.11
1.03
«97
95
1.19
1.32
1,03
1.12
«98
1.17
l.14
1,07

1.33
1.35
1.13
1,01

«99
1.15
1.21
1.36
1.33
1.32
1.43
1.23
1.04
1,90

»Z0HE 1

up
FT/SEC
«B7
«Bb
+91
« A4
+85
.89
89
.86
.82
.82
«99
.92
«A9
93
.89
»92
.92
291
.91
«90
79
.81
92
«90
.88

1.03
97
+82
T4
«87

1 WINDOWS CL+ZONE 3

J
FT/SEC
18,47
18,28
18.05
17.75
17.41
17.08
16.70
15.94
14,85
12,44

9.79
18,19
18,07
17.72
17.26
lo.94
16,44
16,96
17,47
17.99
18,18
18.07
17,95
17.74
17,48
17,13
16.88
17.33
17.66
17.87
18,04

INCHES,

usuis

1,087
1,076
1.062
1,049
1.025

AVERAGE VELOCITY,

upP
FT/SEC
99
<93
.96
+95
1.08
1.15
1.05
1.19
1.09
1.37
1.92

1.02

up/uU

062
064
2363
«060
.058
#055
«054
+055

+056

v
Fr/SEC

N R R R ]

FT/SEC

L T S T N S S S T S T O S W S T S S A S T S S SO U S S W W O ¥

v
FT/SEC

LU T S T S T S O T S S B S Y B

[ S O I B Y N 't

UB = 17.0

v/u

v/u

v/y

FT/SEC,

+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

A-27

CUTOFF

CUTQFF

KHZ

= NO DATA POINT,

BNWL-1771



BNWL-1771

TABLE A-1. Tabulation of Velocity and Turbulence Data (contd)
SECT uy~BsTYPE 11 BLOCK AT 5TA 1 WINDOw 5 CLeZOME &

RUN REYNOLDS 4 Y u usus uP UP/U v v/u CUTOFF
i O IN IN  FT/SEC FT/SEC FT/SEC KHZ
vpd7o 104904, 727 2,000 14,98 882 - - =30 -
B8B379 104904, «694 2,000 17.30 1.013 - =18 -
by 380 104904, <660 2,000 18,54 1,091 - —.24 -

bBas1 1u4904, «627 2,000 19.05 1.121 - - =40
bB3s2 104904, +593 2,000 19.u5 1.121 - -
bbib3 104904, «559 2,000 18.60 1,095 - -
bb3du 104904, 526 2,000 17.70 1,042 - -
bb335 104904, <492 2,000 lo.04 =T - - -.87

Bu386 104904,  L459 2,000 15.16  .892 - +90 -
SECT 5=BeTYPE 11 bLOCK AT STA 1.WINDOw 5 CL»20NE 4 °

RUN  REYNOLLS z Y u u/suUs up UP/U v v/u CUTQOFF

140 NO I I FT/SEC FT/SEC FT/SEC KHZ
BB67S 104904,  .730 2,000 14,57  .837 1,91 .131 - - 3.
ob670 104904,  ,663 2,000 18,72 1.1%2 1,52 ,081 - - 3,
be77 104904, 596 2,000 29,08 1,182 1,40 070 - - 3.
bbe78 10494,  .529 2,u30 19,16 1.128 1,61 ,0B84 - - 3.
LBL7I 104904, LYol 2,000 16,49 ,970 1,65 ,100 - - 3.
SECT u=BrTYPE 11 BLOCK AT STA 1,WINDOw 5 CLIZONE 5

RUN  RETNOLDS 2z Y u U/sus LP uP/y v v/u CUTOFF

10 ND 1N 1IN FT/SEC FT/SEC FT/SEC KHZ
uB426  10490s,  .536 2,625 23,29 1,371 .96 .04 - - 3.
bB427 104904, L6535 2,025 23,02 1,355 1,00 ,043 - - 3,
bou28 104904, <720 2,625 22.21 1,308 1,19 ,054 - - 3.
LL429 104904,  L787 2,625 21,33 1.256 1.23 .0S8 - - 3,
oB430 104904,  LB854 2,625 20,42 1,202 1,23 .960 - - 3,
L9431 104904,  .921 2,025 19,72 1,161 1.19 .060 - - 3.
BB432 104904,  .984 2,625 18,89 1,112 1,23 .065 - - 3,
oB433  10+904, 1,055 2,025 17,89 1.053 1,15 .064 - - 3,
BB434 104904, 1.122 2,025 16,12 ,949 1.28 ,08C - - 3.
Bb43S 104904, 1.190 2,025 13.18 776  1.39 .106 - - 3,
bo436 104904,  .586 2.080 22.76 1,340 1,08 ,048 - - 3,
obd37 104904,  .653 2,080 22.42 1,319 1,12 ,050 - - 3,
bb4d8 104904,  L720 2,680 21.53 1,267 1,23 .057 - - 3.
BB439 104904,  ,T87 2,680 20,56 1,210 1,39 ,767 - - 3.
oB440 104904,  .854 2,680 19,73 l.lol 1,39 ,070 - - 3.
BB4S1 104904, 854 2,725 18.97 1,117 1,42 ,075 - - 3,
oB442 104904,  .787 2,725 19.95 1.174 147 ,074 - - 3,
busw3 104904, 720 2,725 21.12 1.243 1,27 960 - - 3,
vusss  10890w,  ,653 2,725 22,07 1,299 1,16 .052 - - 3.
busss 104904, WS8e 2,725 22,42 1,319 1412 4050 - - 3.
bolse 104904, SB0 2,575 23,56 1,387 .94 .040 - - 3.
Lb447 104904,  .6b3 2,575 23.32 1,373 .98 042 - - 3.
LE44S 104904, L7200 2,575 22,67 1,334  1.02 045 - - 3.
bBY4Y 104904,  LTB7 2,575 21.74 1,279 1.23 .057 - - 3.
Led430 104904, L8534 2,575 20,70 1,218 1,31 L9063 - - 3.
BU451 104904, BBy 2,520 20.36 1.199  1.32 .065 - - 3.
bd4S2 104904,  .787 2,520 21.46 1.203 1,19 .0S6 - - 3.
BERS3 104904, 720 2,520 22,51 1,325 1,15 .05 - - 3,
bB45Y 104904, .653 2,520 23.G7 1,393 1,02 .04y - - 3,
oB455 104904,  .586 2,520 23,44 1,380 .98 042 - - 3.
SECT p=Br TYPE 11 BLOCK AT STA 1,WIiDOw S CL»20NE 6

RUN  REYNOLGS z Y u usul uP uP/U v V/U CUTOFF

WO Nu In IN FT/SEC FT/SEC FT/SEC KHZ
bB4So 104904,  .586 3,875 18.67 1.099 1,27 .068 - - 3.
Bd4S7 104904,  .653 3,875 18,75 1.104 1,27 068 - - 3.
BB453 104904, 720 3,875 18,65 1,093 1,19 .064 - - 3.
uB459 104904, 787 3,475 18.29 1.076 1,23 .067 - - 3.
LE460 104904,  .854 3,875 17,78 1.046  1.24 .O70 - - 3.
op46l 104904,  .921 3,875 17.48 1,029  1.04 .059 - - 3.
oBubz  1u4904,  .983 3,875 10,96 .999 1.03 .06l - - 3.
bBg4B S 104904, 1,055 3,875 1lo.12 <949 1.02 ,063 - - 3.
LBELEY 104904, 1.122 3.875 14,32  .843 1,19 .083 - - 3.
goudd 104904, 1.190 3,875 11.36 668  1.41 124 - - 3.
bokod 104904, BS54 3,930 16,17  ,951 1,23 .076 - - 3.
wB4o7 104904,  .737 3,930 16,63 ,979 1,37 .082 - - 3.
o468 104904,  .720 3,930 16,96 ,999 1.30 .080 - - 3,
o469 104904,  L653 3,930 17.10 1.006 1.31 .077 - - 3.
oud?0 104904, 2588 3,930 17.06 1,004 1,46 .0BS - - 3.
oB471 104903,  .536 3.975 15,09 .883 1,39 .,092 - - 3,
Bos72 104904,  .653 5,975 15,26  ,898 1,30 .085 - - 3.
wb473 104904,  .720 3,975 14,96 .88l  1.30 ,087 - - 3.
bo474 104904,  .787 3,975 14.79  ,871  1.23 .083 - - 3,
bu475 104904,  .8S4 3,975 14,21  .836 1,27 .089 - - 3.
ou476 104904, o854 3,820 18.93 1.11% 497 .051 - - 3,
bo477 104904, £787 3,820 19,45 1,145 1,08 ,056 - - 3
bys738 104904, .720 3,820 19.86 1.169 1,08 .055 - - 3.
68479 104904,  .653 3,820 20,02 1,178 1,16 .058 - - 3.
BBYEO 104904, »586 3,820 20,01 1.178 1,10 .0S5 - - 3.
bBYSL 109904,  SAp 3,760 28.94 1,232 .95 .045 - - 3.
BE482 104904,  ,653 3,760 20,88 1,229 .91 .04y - - 3.
bB4S3 104904,  .720 3,760 20,32 1,196 .99 .049 - - 3,
bB4BY 104904,  .787 3,760 19,68 1,159 1,07 .054 - - 3.
BB485  lu4904, (B854 3,760 18,69 1,100 1,11 059 - - 3.

HYCRAULIC DIAMETER: O = ,759 INCHES, AVERAGE VELOCITY, UB = 17,0 FT/SEC,
* GUESTIONABLE DATA POINT, + TURBULENCE INTENSITY TO HIGH TO MEASURE, = NO DATA POINT,
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~ TABLE A-1. Tabulation of Velocity and Turbulence Data {contd)
SECT B=B TYPE IV BLOCK AT 5TA 2 WILDOw 3 AT CL ZONE 1

RUN  REYNOLDS z Y 5} usuB uP up/U v V/u CUTOFF
10 NO In IN  FT/5EC FT/SEC FT/SEC KHZ
» B5b205u 104904, .582 L,125 1le.74 905 - - - - 3
A v82051 104904, 643 L1255 1le.64 983 - - - - 3.
bB2052 104904, 716,125 16.b2 978 - - - - 3.
6Y2055 104904, L850 ,125 16.61  .977 - - - - 3,
bbzUbs 104904, .984 L1125 15,68 ,921 - - - - 3,
oB2055 104904, 1.118 125 14,03 826 - - - - 3,
SB050 104904, 514 L125 17.23  1.014 - - - - 3.
bB2057 104904, J447 0,125 17.74 1,044 - - - - 3.
up2058 104904, W313 L1253 17.27 1.017 - - - - 3,
op<059 104904,  ,179 125 15,89  ,935 - - - - 3.
wB206yU 104904,  .582  ,070 15,51  ,913 - - - - 3,
Boe061 104904, .982 Lul5 13.28  ,779 - - - - 3
BB2062  1u+%Q4, 582 L180 17.84% 1,900 - - - - 3
BB<06s 104904, ,582  .235 18.68 1,100 - - - - 3
Bu2064 104904, .51+ ,180 18,25 1,074 - - - - 3,
BB206o> 104904, 447 .235 18,69 1.100 - - - - 3.
bu2Ube 104904, V313,235 16,04 L,980 - - - - 3.
sB2067 104904, Tlb L235 18,32 1,079 - - - - 3.
BB2064 104904, L649 L1800 17,68 1.041 - - - - 3,
SECT =8 TYPE IV BLOCK AT STA 2/WINDOs 3 AT CL ZONE 3
KUN  REYNOLDS z Y u usuB up upP/U v v/u CUTOFF
10 NO 1 IN  FT/SEC FT/5EC F1/SEC KiHZ
- bB200Y 104904, 582 1.375 21.692 1,277 - - - - 3.
* b32070 104904, WTlo 1,375 21.41 1.260 - - - - 3.
BB2071 104904, «850 1,375 20,32 1.190 - - - - 3,
632072 104904, .984 1,375 18.77 1.105 - - - - 3,
882075 10490+, 1.113 1,375 16,08  ,982 - - - - 3.
BB2074 104904, 447 1,875 20,87 1,221 - - - - 3
. Bu2075 104904, L313 1,375 20.04 1,187 - - - - 3.
€ - 662070 1u4904, L179 1,375 18.94 1,115 - - - - 3.
Bu20?77 104904, L85 1,375 1b,01  ,977 - - - - 3,
LUB207s 104904, WOB2 1,430 21,95 1,292 - - - - 3.
BB2u73 104904, L9582 1,485 21,95 1,292 - - - - 3,
usB208yY 104904, .582 1,320 21.06 1,209 - - - - 3,
bueVBL 104904, .582 1,265 20,35 1.198 - - - - 3.
62082 104904, $315 1,265 17.97 1,053 - - - - 3.
BBLUsS 104904, W447 1,320 20.15 1,186 - - - - 3,
L2084 104904, J447 1,430 21,12 1,243 - - - - 3,
BL2085L 104904, 313 1,495 19,24 1,135 - - - - 3,
SECT 4=B TYPE IV 8LOCK AT STA 2.wliiD0w 3 AT CL ZONE &
el REYNOLLS 2 u uzun up up/is v v/u CUTOFF
NO NO In FT/5EC FT/SEC FT/SEC KHZ
vp208o 104904,  ,579 21.87 1.287 - - - - 3,
uB2087 104904, W713 21.31 1,254 - - - - 3,
BB2083 104904, .8u7 20,28 1,194 - - - - 3,
bu2083  10%904, .982 19.02 1.119 - - - - 3,
Bbe09u 104904, 1.lle 7.05 1.063 - - - - 3.
bozd9L 104904, 445 21.68 1,276 - - - 3,
BB209«<  1y+%04, +310 20,28 1,194 - - - - 3,
BB2093 104904, 170 18.90  1.112 - - - - 3.
bLB20I4 104904, 042 16.73 9484 - - - - 3,
bB209> 104904, .579 22,15 1,304 - - - 3.
68209 104904, W579 21.99 1.294 - - - - 3,
L2097 104904,  .573 21,35 1,257 - - - - 3.
BB209s 104904, «579 20,73 t1.220 - - - hd 3.
bB2099 104904, L8445 2,000 21,74 1,286 - - - - 3.
Bo210y 104904, 312 2,735 20,18 1.185 - - - - 3,
SECT o=t TYPE 1V BLOCK AT STA 2+W1NDOx 3 AT CL ZONE 6
KUN  REYNOLLS Z Y v ysus up up/U v V1 CUTOFF
10 NO INn 1IN FT/SEC FT/SEC FT/SEC KHZ
8b2101 104904, .588 3,875 17.48  1.029 - - - - 3,

BBelle 104904, f454 3,075 16.95 998 -

[
]
[

662108 104904, 2320 5,875 17.06  1.004 - - - - 3.
Bb210+ 104904, «186 3,675 16.18 952 - - - - 3,
Bbel0o 104904, W051 3,875 14,70 +805 - - - - 3.
bb210b 104904,  .723 3,875 18.22 1,072 - - - - 3.
bb2107 104904,  .857 3,875 17.75 1,045 - - - - 3.
bpello 104904,  .991 5,875 16.46  ,969 - - - - 3.
BB210Y 104904, 1.125 3,875 14.85 874 - - - - 3.
Bbelly 104904,  .588 3.930 16.37 ,963 - - - - 3.
bbzlll 104904,  ,655 3,930 16,76  .987 - - - - 3,
BB211e 104904,  .723 3,930 16.99 1,000 - - - - 3,
§B2113 104904,  ,588 5,985 13.70  .806 - - - - 3,
0B2114 104904, .58 3.820 18,36 1,061 - - - - 3,

P bB211y 104904,  .584 3,765 18.98 1,117 - - - - 3,
BB21lo 104904,  .655 3,765 19.10 1,124 - - 3,
BB2117 104904,  .723 3,765 18.67 1,11t - - - - 3.
BBZ118  10490a,  ,857 3,820 18.11 1,066 - - - - 3.
8B211Y 104904,  ,723 3,420 18.94 1,115 - - - - 3,
BB2120 104904,  .454 3,820 17,95 1,057 - - - -

s HYDRAUL1C DIAMETERe O = ,759 INCHES, AVERAGE VELOCITYr UB = 17,0 FT/SEC,
* WUESTIONABLL DATA POINT, + TURBULENCE INTENSITY TO H1GH TO MEASURE, - MO DATA PJINT,
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TABLE A-1. Tabulation of Velocity and Turbulence Data {contd)
SECT =8 YPE [v BLOCK AT STA 1,WINDOw 3 AT CL ZONE 1

KUN  RETHOLLS 2 Y u usu3 uP uP/U v v/u CUTOFF

) N N IN  FT/SEC FT/SEC FT/SEC KHZ
bol54L 104904, 580 L0700 19,24 602 1.22 119 - - 3.
bB1542 104904, L7146 .079 19,49  .6)7 1,30 .12% - - 3.
bB1S4Y 104904, JBug,070 10,38 ,e6l1  1.33 .128 - - 3,
bb1544 106904, L9383 ,070 9,69 L5710  1.15 119 - - 3.
bolS4s 104904, 1,117 ,u70 8,92  ,525 W96 108 - - 3.
881540 104904, 1,117  .ul5  4.12 ,242 + + - - 3.
bB1547 104904, £983 U155 4,5] +205 + + - - 3.
BB1S46 104904, 849,015 4,53 267 + + - - 3,
bbl349  10+904, JT14 <15 5.08 334 + + - - 3.
EBLISSU 104904,  L,580  LU15  7.77  .457  1.48 198 - - 3,
BULSSL 104904, #5380  «125 11,03 .685 1.27 .109 - - 3.
BB1552 104904, L647  L125 11.12 654 1417 4106 - - 3,
bB1553 104904, «714 L1250 11,300,605 1429 114 - - 3.
bB1S54  1u+904. 7820 L1235 11,77 .93 1.23  L104 - - 3,
bb1535 104904, W849 125 11,830,697 1,19 L101 - - 3.
bbi550 104904, 916 L125 11,48 ,676 1411 .096 - - 3.
BBLS57 104904, 2983 L0125 11.18  ,658 .97 ,087 - - 3.
bB1550 104904, 1.050 (125 10,74  ,632 WAL ,075 - - 3.
oB1559 104904, 1,117 .125  9.17  L540  1.02 111 - - 3.
BBi56U 105904, 1.184  ,125 4,18 246 + + - - 3.
ubldul 104904, 1,117  .180  9.u7  .53% 1.06 .ll6 - - 3.
ubld62 104904,  ,983  L18) 1l.686  ,586 W83 L0971 - 3.
BB1565 104904, W849 180 12.80 753 .99 L077 - - 3.
81564 104904, W T4 .180 12,38 ,729 1.23 .099 - 3.
LolS65 104304, W58y L1880 12.66 745 1.27 100 - - 3.
ublSon  1U4904, .580  ,235 13,53 ,796  1.l6 L085 - - 3.
bblda7 104904,  LT714  ,235 13,30 .783  1.14 L9086 - - 3,
o6i564 104904,  .849  .235 12,93 7ol W94 ,073 - - 3.
81569 104904, L9843 ,235 10.49  ,617  1.07 .lC2 - - 3,
ubl575 104904, 1,117  ,235 5.79 34l + + - - 3,
SECT s-8 TYPE [V BLUCK AT STA 1,#1100w 3 AT CL 20NE 3

RUN  REYNOLGS z Y v usuA up uP/U v v/u CUTQFF

) 1N I Ll FT/%EC FT/SEC FT/SEC KHZ
bBLIASL  Lu+%0y, 2582 1,375 17.45%  1.09%D L84 047 - - 3,
BBl45e  1U+4904. B49 1,375 17.42 1,025 1.04  ,06Q - b 3.
BBIBOS  1uHOUa, Tlu 1,275 le.w2  ,978  1.10  L066 - - 3,
oBl454 104904, L7850 10375 15.72 ,926  l.14 072 - - 3.
bBLASS 104904, WH50 1.575 15,01 L8683  1.18 .078 - - 3.
ubitSo 104904, W3L7 0 1,375 14.55 857 1.26 L9087 - - 3,
BBLH57 104904, L9849 1,375 14.38  ,846 1.26 ,088 - 3.
bol4So 104904, 1,251 1,375 14,48 ,852 1.l4 ,078 - - 3.
Bol459 104904, 1.118 1.575 13.90 ,818 1,60 ,072 - - 3.
boldby 104904, 1,186 1,375 11,13  ,655 1.30 117 - - 3.
brsi%di 104904, 1,118 1,320 12.32  ,755 1.36 .083 - - 3.
bl4se 104904, £984 1,320 12.96  .763  1.17  .990 - - 3.
Lul4oo 104904, L850 1,320 14,16  ,334 1.1l .079 - - 3,
boslbbs 104904, WTlo 1,920 16413 ,949  1.98 ,087 - - 3.
obl4bs 104904, L582 1,320 17,42 1,025 .86 ,050 - - 3.
pBlebo 104904, +582 2 la.74 . 965 83,250 - - 3.
Boi4o? 104904, s 15,59 916 1.02 ,065 - - 3.
bbitbs 104904, W850 1.265 13.34  ,735  1.02 L.077 - - 3.
Lol4e9  Lu«9Qa, 2384 1,265 11.37 L6097 1.03  ,091 - - 3.
uBisTy 104904, 1,114 1,265 9,88  ,581  1.96 ,107 - - 3.
busd7l 104904, 1.118 1,439 14.14 332 .98 .069 - - 3,
ubléTe 105904, «984 1,430 15.82 .93l  1.13 071 - - 3.
BE1+70 104904, 2850 1,430 le.ll  ,943  1.23 ,1976 - - 3,
LBL474 104904, WT15 1,430 17.29 1,017 1.1%  ,066 - - 3.
Bbl47> 104904, 532 1,430 18.26 1,075 £90  .049 - - 3.
obléTo 144904, .582 1,485 18,72 1,102 290,048 - - 3,
bbl477 104904, W7lo 1,485 17,98 1.05% 1,11 062 - - 3.
Bal47s 104904, 2850 1,435 17,05 1.003  1.12 066 - - 3.
BuleTs 104304, $9OB% 1,935 15.83 932 1.05 ,066 - - 3.
ublubu 104904, 1.114 1,485 11.93  ,702 1,32 .086 - - 3.
SECT u=i3 TYPE Jv BLOCK AT STA LiWitDOw 3 AT CL ZONE 5

RJN REYNOLUS z Y U u/uB P uP/yY v v/U CUTOFF

NO NO IN IN  FT/SEC FT/SEC FT/SEC Kuz
upl48l 10890+, 1.l12 2,625 18,44 1,u86 .86 L0047 - - 3.
U148z 104904, 1.045 2,625 16,92 1,114 .93 .049 - - 3.
BBlYes  1u490s,  ,978 2,625 18.97 1.117 1.99 ,0S53 - - 3.
bblébs 104904, <910 2,025 19.18 1,129 1,93 ,054 - - 3.
opleBs 104904, 2843 2,025 19,57 1,132 1.67 ,055 - - 3.
oulé8o  1u+904, 770 2,025 20,07 1l.161 1.04  ,152 - - 3.
baled7  Lus90s, L709 2,625 20,65 1,210 1,99 049 - - 3.
uB148s 104904, L0642 2,625 21.21 1,247 92,044 - - 3.
BBlu4sy 104904, D75 2,025 2l.46  1.263 .80 ,040 - - 3.
Bsl490  1u+904, 15.71 <925 1.22 (076 - - 3,
bpit9L 104904, 17.51 1.031 .95 .054 - - 3.
op1492 104904, 17.78 1.046 1,52 .0%8 - - 3,
B1493 104904, 18,71 1.1ul 1,01 .054 - - 3,
BBL49s  1U4I04, 20,04 1,130 W95 ,048 - - 3.
bbl49s  1u4904, 20,68 1,229 86,041 - - 3.
vbl49o  1Us904, 20,28 1,194 .85 042 - - 3.
bri4d7 104904, 19.49 1,147 .89 L046 - - 3.
Boa9s 104904, 18,06 l.dod 287,048 - - 3,
Bsl49y 104904, 16.58 976 .92  .055 - - 3.
BBISUU 104904, 15,33 ,902 .93 L080 - - 3.
BBL50L 104904, 18,41 1,084 S8 042 - - 3.
obl5u2  1u4904, 19,86 1.109 JB8 044 - - 3
681505 104904, 20.50 1,200 1.03 4050 - - 3,
BBlS04 104904, 21,50 1.265 W95 044 - - 3.
bB1505 104904, .575 2,b88 22,21 1,308 .80 036 - - 3.
B81506 104904, 2575 2,743 22,81 1.343 270 L031 - - 3,
BblS07 104904, L7099 2,743 22,13 1.3ud .87 .039 - - 3,
Bb15UY 104904, L843 2,743 21.03 1,238 .89 ,042 - - 3.
bb1509 104904, L9768 2,743 19.29 1,135 1,00 ,L052 - - 3.
uWBLSle 104994, 1.112 2,743 14.98 832 .87 .058 - - 3.

HYDRAULIC DIAMETERs 0 = ,759 INCIES, AVERAGE VFLOCITY, UB = 17.0 FT/SEC,
* QUESTIONABLE DATA POINT, + TUKBULENCE INTENSITY TO HIGH TO MEASURE, - NO DATA POINT,
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TABLE A-1.

SECT 5-U TTPE 1V 8LOCK AT STA 1.WINDOw 3 AT CL ZONE 6

RUN  REYNOLDS
O N0
BulS11  1u+904,
sblole 104904,
BB1515 104904,
Bpl514 104904,
LbB151y 104904,
bol51e 104904,
681517 104904,
bBB15148 104904,
bB3i519 104904,
bo1S2) 104904,
Bpl521 104904,
bel522 104904,
bi31523 10304,
BB1524 104904,
81525 104904,
oB152ov 104904,
881527 104904,
oB1524 104904,
bU152y 104904,
puld3u 104904,
BB1531  1049u4,
B81532 104904,
bbl533 104904,
881534 105904,
uil535  Lus90u,
bblb3o 104904,
bB1537 104904,
R Bbi53c 104904,
A b1539 104904,
BB1540 104904,

SECT u=8 TYPE 1V

KU REYNOLYS
N0 NO
6B163u 104904,
oBlo3l  1u4904,
BB1632 104904,
ubled3 104904,
bBLE34 104904,
bBBle3s 104904,
BU163o  1u4904,
881637 104904,
ob163s 104904,
BBLE3Y 104904,
BBL6Gy 104904,
BB164L 104904,
Buléde 14904,
pblb4s 104904,
LBolbus 104904,
Buléub  1u490u,
oblého 104904,
LBElo4Y  1u490u,
Ublo4s 10490+,
vulbdy  1u+90.,
bbleby 104904,
BulesSl  10+904,
bplo52 104904,
ubib5s 104904,
LAl6SY 104904,
BBL8S> 194904,
bulé5o 104904,
bolé57 104904,
uplebs  10+904,

SECT o-8 TIPE IV

RUN REYHOLJS
w0 NGO
pdlooyu  10+904,
Bol60r 104904,
sole0z  1u4904,
81603 104904,
BBlo04 104904,
831605 104904,
BB1606 104904,
ob1607 104904,
Boléuc 104904,
bBLEGY  Lg449Qa,
bolbly 104904,
Bbloll  1g«904,
oBlole 104904,
BBL613  1y%904,
. Bolols 104904,
> BBl6ln 104904,
Bblolo 104904,
sB1617 104904,
bBl61s 104904,
uBlely 104904,
. bolbd2y 104904,
d oblo2i 104904,
. Bi622 104904,
BBl623 104904,

bblo2¢ 104904,

a bBlob2o 104904,
LB162o 104904,

- Bolo27 104904,

©B5l620 104904,
BBlo2y 104904,

z

In
571
638
.705
772
+839
2906
L974
1,041

olOCK

P4

IN
582
716
+850
+984
1.118
Ju7
#2313
179
<045
582
2649
£ 783
2917
1.951
1.118
984
«A50
2716
+5R2
.582
Loug
785
L9017
1.051
1.113
«984
+850
+7lo
.582

BLOCK

Z

Iy
+58u
647
714
782
849
910
983
1,080
1.117
1.184
1,117
.983
W849

1.117
1.117
983
.84y
T4
«58u

HYDRAULIC DIAMETERr U
- * WUESTIO0MABLE DATA POINT,

Y
IN
3,875
3,875
3.875
3.875
3,875
3,075
3.875
3,875
3,875
3,875
3,620
3,820
3,820
3,820
3,820
3.765
3.765
3,765
3,765
3,765
3,930
3,939
3.932

AT 5TA

Y
i
1.375
1,375
1.375
1.375
1.375
1,375
1,375
1,375
1,375
1,320
1,320
1.320
1.320
1.320
1,265
1.265
L.e265
1,265
1,265
1.430
1,430
1.430
1,430
1,430
1,485
1.485
1.485
1,485
1,485

AT STA

Y

In
2,525
2,025
2,025
2,025
2,625
2,025
£.02h
2,025
2,025
2,025
2,570
2,570
2,570
2,570
2,570
2,515
2,515
2,515
2,515
2,515
2.680
2,080
2,680
<.u80
2.680
2.735
2.735
2.735
2.735
2,735
s 759

J
FT/SEC
20,76
21,19
21,32
21.27
20,91
20,35
19,71
19.18
18,49
15,75
18,34
19,40
20,81
21.57
21.39
21,62
21.30
21,19
18,37
lo.94
17.78

1y WikDOw

v
FT/SEC
1131

9,467
7.04
5.92
3.88
10,14
6.81
5.79
S.40
10,78
10.53
9.07
.66
5.45
4.70
5.91
8,02

us/us

1.222
1.247
1.255
1.252
1,231
1.198
1,160
1.12%9

1.188
1,006l

«997
1.040
1.108
1.179
1,201
1.16L
1.018
1,043
l.022

962

+869

4 AT

usud

Ly W1NDOw 4 AT

U
FT/SEC
30.19
30,03
29,59
29,37
29.23
29.35
29.14
28,23
26,06
20,91
24,70
28.68
29.79
29,03
29,82
29,20
29,35
29.51

INCHES,

u/us

1.777
L7007
1,741

1,791
1.725
1.666
1,653
1l.476
1,216
1,477
1.567
1.698
1,789

AVERAGE VELOCITY» UB = 17.0

LP uP/sU
FT/SEC
«85 L0411
«T4  .035
«69  .032
63 .030
68 ,032
.68  .034
70 .036
64,033
63 .03
1.10 .070
«68 037
<77 L 040
72 J034
«58 ,027
«67 031
55 025
69  L,032
«82 041
«89 048
80 L0447
L LY-2
87 L0466
.85 .042
90 044
1.05 .0S3
1.07 062
+97 L,055
94 .054
.88 ,054
+80 054
CL ZONE 3
up JuP/U
FT/SEC
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
CL ZONE 5
up upsu
FT/SEC
1.63 »05%
1.66 4055
2.10 4071
2,53 .086
2.89 .099
2,52 .086
2.23 .076
2.57 091
2,92 .112
3.90  .186
3.21 .130
2.56 .,089
2.04 .068
1.92 .065
1.70 4057
1.86 .064
1.93 .066
2.11 L072
2480 107
3.25 .155
1,35 044
2.42 .083
3.77 133
3.08 110
2,91 .116
2.37  .115
4,80 4191
4.55 4171
2.31 .080
1.51 4050

Tabulation of Velocity and Turbulence Data (contd)

v
FT/SEC

Trvirrra

v
Fr/sec

IR A R A R RO |

R EERE RN

v
FT/5EC

LI T T T T T T T T T T SO T T TG T T T O T T T T O AR A IO

v/U CUTOFF

v/ CUTOFF

v/u CUTOFF

FT/SEC,

+ TURBULENCE INTENS1TY TO HIGH TO MEASURE,

A-31

= NO DATA POINT,
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TABLE A-1. Tabulation of Velocity and Turbulence Data {contd)
SECT ,=u TYPE IV HLOCK AT STA 1+WIHOOr 4 AT CL 20ME &

KUN REYHNOLDS 4 Y u U/UH uP upP/U v v/u CUTOFF

O D] I I3 FT/SEC FT/SEC FT/SEC KHZ
BB1571 104904, 575 3.875 28.00 1.603 1.53  ,154 - - 3
BE1572 104904, 709 3,875 29,01 1,708 1.37 047 - - 3.
Bb1575 104904, <789 3,075 28.92 1.702 1.38  .048 - - 3.
UB1S74 104904, 2843 3,475 28,75 1.692 1.28 044 - - 3.
BB1575 104904, A4 3,875 28410 1.654 1.4 4,953 - - 3,
6B1570  1lu4904, «378 0 3,575 27.20 1,60l 1.5% .957 - - 3.
BHB1577  1u4904, 1.749 3,875 26,70 1,572 1.38 .02 - - 3.
bbl576 104904, 1,112 3,075 25.10 1,477 1,70 .068 - - 3.

BBL579 104904, 1.183 3,875 19,02 1,119  2.65 ,140 - - 3.
oblbby 104904, 575 3,985 20,71 1,219 1.79 .986
631581 108904, L,709 3,985 20,76 1,222 1.81 .187 -
Bu1582 104904,  .Bu3 5,985 20,77 1.225 1.81 .087 - - 3.
BB1S83  1u~904, 2978 3,985 19,47 1.14h 1,70

Vo
b
o

o
@
>
'
1
[

oB1984 10494, 1,132 5,985 19,02 1.155 1,59 4981 - - 3.
Bd1585 104904, 1,112 3,930 23,90  1.457 1.55 ,165 - - 3.
B31580 104904, 975 3,430 23.91 1,447 1.85 .1277 - - 3.
BELS87 104904, 843 3,930 25.47 1,493 1.66  ,965 - - 3.
H81588 104904, J709  3.930 25,52 1,502 1.87 .971 - - 3.
B81b89 104304, 575 3,930 25,32 1,490 1.88  .27% - - 3.
88159y 104904, «975  3,€20 30,11 1,772 1,99 .9236 - - 3.
BB1591 104904, 709 3,020 30.h2 1,791 B4 L028 - - EN
BE1592 104904, 843 3,220 29,94 1,763 JBo L0929 - - 3
vulS59y 10490y, +97s 3,220 28,49 1,008 1,26 ,045 - ~ 3.
8pl594 104904, 1.112 3.820 25,35 1.492 1.69  ,267 - - 3.
881595 1u+904. 1,112 3,765 23.12 1.30! 1.67  ,172 - - 3.
bBLLY9e 104904, 978 3.Tob 206,20 1,542 1.92  .973 - - 3.
LBlb97 104904, Buas 3,765 29.72 1744 1,19 ,037 - - 3.
Bplb9s 104904, 709 3,795 30,49 1,814 68 .022 - - 3.
Bu81592 104904, #5575 3,765 30,90 1.81°9 W77 WN2% - - 3.

SLCT 4=B T(PE [V BLOCK AT 5TA 2,wii00rn 4 aT CL ZOHE 3

LUN RETNOLLS 2 Y U LUt up uP/uU v v/ CUTOFF

nO 10] 9] I FT/SEC FT/SEC FT/SEC «iZ
682035 104904, W570 1,375 5.57 L824 + + - - 3.
82030 104904, $504 1,375 S.co W34 - - - - 3.
62037 104904, 2375 14375 4.kl (203 - - - - 3.
bod030 104904, J710 1,375 4,73 232 + + - - 3.
882034 104904, 2940 1,075 1.46 «Ddh + + - - 3.
BL2O4y 104704, W576 1,320 5,09 L3ud + + - - 3,
sbB2041 104904, L5760 1,265 4.u6 260 + + - - 3,
BbieOie 104904, +570 1,439 6,45 . 380 + + - - 3.
Bu204s 104904, 576 1,485 7.19 423 + + - - 3.
BB204H 104904, WH42 1,485 b.H7 393 + + - - 3.
bBe04d 104904, W305 1,485 4,31 ,223 + + - - 3.
BU204L  1ukD0n, W710 1,485 6,02 ,355 + + - - 3.
852047 104904, SA45 1,485 4,06 L2489 + + - - 3,
buelss  1owdes, JTI0 1,430 5.5 aus + + - - 3,
bb2049 194904, 7100 1,375 4,53 L2567 + + - - 3.
SECT u=t TYPE IV BLOCK AT STA 2,WINDOw 4 AT CL 20NE 4

RUN RETNOLDS 2z Y v U/sUY up up/y v v/y CUTOFF

150 NG 1 1IN FT/SEC FT/SEC KHZ
oul8sy 104904, 2397 2,000 15,68  ,923 - -
BB1850  10+9a4, W31 2,000 16,42 900 - -
881851  1uu4904, L864 2,000 1b.01 942 - - -
w1852 104904, .498 2,020 15,30 ,901 - - -
B61853  10+90%, +531 2,600 14,77 ,870 - - -
bb1854  1u4904, .565 2.000 14.20 B35 - - -
oB1855 104904, 2598 2,000 13,45 792 - - -
861850 104904, £632 2,000 12,53 ,738 - - -
BB1857 104904, «665 2,000 11.43 676 - - -
BE185s 104904, W699 2,000 10,23 ,602 - - -
501859  10490w, 719 2,000 8.61 ,507 - - -
SECT u~B TYPE 1V BLOCK AT STA 2,wiriDOw 4 AT CL 20NE 5

RUN  RETHOLDS 2z Y y usus up up/sy v v/U CUTOFF

N0 Hy N IN  FT/SEC FY/SEC FT/SEC KH2
uBl992 104904, +583 2,625 30,42 1,791 2,50 .n82 - - 3.
Bu1993 104904, WS16 2,625 30,70 1,807 - - - - 3.
enid9s 104903,  ,382 2.625 31.97 1.832 - - - - 3.
BB1995 104904, 247 2,625 32.49 1.912 - - - - 3.
BB19% 104904, J13 2,625 31.67 1,870 - - - - 3.
ob1997 104904, =.021 2,625 23.63 1,391 - - - - 3,
Bul998  10490w, JT17 2,025 31.30 1,843 1,93 ,062 - - 3.
BB199Y  1u490k, «851 2,825 32,32 1,992 1.22 .038 - - 3.
oB200J 104904, £986 2,025 32.20 1,895 1,18 ,037 - - 3.
B62001 104904, 1,120 2,025 30.06 1,779 1,52 .051 - - 3,
B82002 104904, 1.053 2,080 29,78 1,753 - - - - 3.
v2000 104904, 918 2,680 32.07 1,884 - - - - 3.
BH2005 104904, <784 2,080 32,35 1,904 - - - - 3.
bBB2005 104904, $050 2,680 32,01 1,854 - - - - ER
B62000 104904, «Ole 2,087 31,95 1,AB1 1,57 L0493 - - 3.
32007 104904, 2Ble 2,726 31.92 1,873 1.31 .041 - - 3.
802005 104904, 2650 2,720 31,95 1,801 - - - - 3.
LE200% 104904, 784 2,720 31,71 1.806 - - - - 3,
BBeCly 104904, 914 2,726 29.66  L.Tud - - - - 3.
BB2011 104904, 1.053 2,726 23.29 1.371 - - - -
HYDRAULLC DIAMETERs 1 = ,759 INCHES, AVERAGE VELOCITY» UB = 17,0 FT/SEC,
* QUESTIONABLE DATA PULNT, + TURBULENCe INTENSITY TO HIGH TO MEASUKE, = NO DATA POINT,
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TABLE A-1. Tabulation of Velocity and Turbulence Data (contd)
SECT =B TYPE IV BLOCK AT STA 2,WIMDOw 4 AT CL ZONE S

RUN  REYNOLDS z Y u usus up up/sU v v/u CUTOFF
0 NO 1 IN  FT/SEC FT/5EC FI/SEC KHZ
dge01e2 104904, 1,120 2,625 30,54 1.798  1.39 .04b6 - - 3.
Bb20ls 104904,  .986 2,625 32,32 1.902 1.24 ,038 - - 3.
By201+ 104904,  .B851 2,625 32,37 1,905 1.18 .036 - - 3.
62015 104904, 717 2,625 31,09 1,830 2,13 .068 - - 3.
osb20le 104904,  .583 2,625 30,23 1,77? 2.51 .083 - - 3.
Spe0l7 104904, «583 2,970 28,75 1.692 2.49 .9287 - - 3.
oB20ls 104904,  .bS0 2,570 28,94 1,704 - - - - 3,
bB20l9 104904,  .650 2,570 28.93 1.703 - - - - 3.
882020 104904,  .784 2,570 31.07 t.829 - - - - 3,
bb2021l  L0490s, L9183 2,570 32.16 1.893 - - - - 3.
BB2022 14904, 1,053 2,570 31.59 1.859 - - - - 3.
vb2023 104904, 1.120 2.515 25.03 1.473 - - - - 3.
52024 104904,  .986 2,515 30,55 1,798 - - - - 3.
b5B2025 104904,  .B851 2,515 31.40 1,843 - - - - 3.
Luzd2o 104904, 717 2,515 28,52 1.679 - - - - 3.
bB2027 104904, 583 2.515 27.43 1.614 2,52 .092 - - 3.
bbe028 194904, W49 2,515 28,03 1.685 - - - - 3.
862029 104904, J315 2,515 31,54 1,857 - - - - 3.
bBz030 104904, 180 2,515 29.55 1.739 - - - - 3.
82031 104904,  ,180 2,570 31.83 1.873 - - - - 3.
bpz032 104904, 315 2.570 32,08 1.868 - - - - 3.
Bb2033 10490+,  .44Yy 2,570 29,87 1,758 - - - - 3,
BB2034  10+90s,  .583 2,570 28,74 1.692 - - - - 3.
SECT =B TYPE IV BLOCKsSTA 2,INDOR 4 AT CL ZONE 6
RUN  REYNOLUS z Y u usus up upsu v N7U CUTOFF
] NO IN I FT/SEC FT/SEC FT/SEC KHZ
bB1962 104904,  .578 3,075 31,57 1.858 7 .024 - - 3.
LB1963 104904,  ,510 3,475 31.55 1.857 - - - - 3.
©Bl9%04  Lu4904, .37, 3,875 31.28 1.841 - - - - 3.
bB1965 104904,  .242 3,875 30,93 1.821 - - - - 3.
Bpl96 104904,  ,108 3,875 30,27 1,78l - - - - 3,
BB1967 104904, =.020 3,475 23,17 1.364 - - - - 3.
LB196s 104904,  .712 3,875 31.61 1,86l .68 ,022 - - 3.
B31903 104904,  .8456 3,875 31.32 1,843 W62 .020 - - 3.
LBL97U 104904,  .980 3,875 30,55 1,798 W71 4023 - - 3.
LBl971 104904, 1.l14 3,875 29,01 1,708 L4 .032 - - 3.
BBl372 104904, 1.047 3,930 27,44 1.615 - - - - 3.
tbl973 104904, «I13 3,930 29.30 1.725 - - - - 3.
byL1974 104904, 2779 3,930 29.65 1.745 - - - - 3.
BB1972 104904,  .645 3,930 29.84 1,756 - - - - 3.
BB1976 164904, 573 3.930 29.65 1.745  1.41 047 - - 3.
b5B1977 104904,  ,57¢ 3,985 20,02 1,414  1.51 .063 - - 3.
pB1974 104904, 712 3,935 23.82 1.402 - - - - 3.
BB1979 104904,  .B846 3,985 23.61 1.390 - - - - 3,
bul98u 104904,  .980 3,985 22,36 1.345 - - - - 3,
LBL981 104904, l.l1% 3,985 20,87 1,228 - - - - 3.
BB1982 104908, 1,047 3,820 29.78 1,753 - - - - 3.
wBl1963 104904,  L913 3,820 30,04 1,815 - - - - 3.
oBl984 104904,  .779 3,820 31.70 1.866 - - - - 3.
5B1985 104904,  .645 3,820 32,02 1.885 - - - - 3.
bB1986 104904,  .573 3,820 32,07 1,888 .60 .019 - - 3,
bBl3s7 104904, ,578 3,765 32,23 1,897 66 020 - - 3,
bbl9su 104904, »712 3.765 32,08  1.8488 - - - - 3,
bBL9EY 104904,  .B4a 3,785 31.11 1,831 - - - - 3.
&31990 104904, 2980 3,765 27.77 1.635 - - - - 3.
LBIYYL 104904, 1.114 3,765 25.01 1.472 - - - - 3.
SECT =B TYPE [V BLOCK AT STA 3.WINDOW 4 AT CL ZONE 4
RUN  REYHOLLS z Y u usus up upP/U v v/u CUTOFF
40 NO In IN  FT/SEC FT/SEC FT/SEC KHZ
bbe26u  1uTb3y,  .570 2,u00 25,51 1,501 4,67 ,183 - - 3,
Bg22el 107639,  .597 2,000 25,53 1.505 4.67 .183 - - 3.
bB2262 107639,  .624 2,000 24.75 1.457 5,59 ,226 - - 3.
BB2285 107639,  ,651 2,000 23,26 1.369 + + - - 3,
BB2264 107639,  .675 2,000 29,35 1.198 + + - - 3.
bs2265 107639, «704 2,200 17.U1 1,001 + + - - 3.
bB226o 107633,  .543 2,000 25.60 1,507 4,50 .176 - - 3.
bB2267 107639,  .5lp 2.000 24,92 1,467 4.53 .182 - - 3,
wb2268 107632,  .49¢ 2,000 23,48 1,382 5.49 234 - - 3.
bB2269 107639,  .4a3 2,000 21,03 1,238 5,36 ,255 - - 3,
oB227y 107639,  J43n 2,000 19.08 1,123 + + - -
HYDRAULIC DIAMETERs O = ,759 1NCHES, AVERAGE VELOCITY:» UB = 17,0 FT/SEC,
* GUESTIONABLE DATA POLNT. + TURBULENCE INTENSITY TO HIGH TO MEASURE, = NO DATA POINT
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TABLE A-1.

SECT o~B TYPE v

#SUN REYNOLDS

o NO
BB2230  1U763y,
bB2231 107639,
882232 107639,
bb2233 107639,
bB223% 107639,
BBe23o 107639,
8p223o 107639,
Bue23?7 107639,
vb223s 107639,
882239 107639,
B8e24u 107639,
bB2241 107639,
sBe24z 107639,
wpgz243 107639,
L8224 107639,
bb2245  1u7633,
bb2246  1u7633,
bs2247 107639,
uB224s 107639,
ub224y 107639,
88225y 107639,
Boed5i 107639,
oBe2be 107639,
82253 107639,
Boz254 107839,
bu22bs 107639,
bp2250 107639,
882257 107639,
BB2250 107639,
BB2259 107639,

SECT u=B TYPE [v

KU REYNOLDS

N0 NQ
vb2d0U  1u7634,
bu2201 107639,
bB2202 107639,
BB2205 107639,
up2204 107639,
82205 107639,
BB2200  1u7639,
582207 107639,
boz20d 10763y,
bB2209 107639,
BB221u 107639,
vBeZ1l 107639,
bbl2l2 107639,
bpe213 107639,
bbL221l4 107639,
Bp221la 107639,
vp22le 107639,
bp2217 107639,
bbz2lc 107639,
bb221Y 107639,
obe22y 107033,
bb2221 107639,
82222 107039,
bs222a 107639,
vbe224 107639,
bbe22b 107639,
BBe22b 107639,
vB2227 107639,
Lp222u 107639,
boz22d 107633,

SECT u-8 TYPE 1V

KUN  RE(NOLCS
NO NO
bbzd71  Lui639,
L2272 107633,
02273 107639,
BBz274 107539,
ob2275 107639,
Bbe27L 10763y,
BB2277 107639,
Bb2273 107639,
BB2279 107639,
68228y 107639,
882281 107639,
LBUe282 107639,
bpe2ds 107639,
bEe2dd  1u7639,
BY2285 107639,
8ic2dv 107633,
Bb2287 107639,
Bbz260o 107639,
BB228y 107639,
bb229y 107639,
LBE29L  1uH#904,
BL2Z92 104904,
Bbe29s 104904,
Bse294 104904,
oBe29> 104904,
bb2296 104904,
BB2297 104904,
BB2290 104904,
B8B229Y  1U4904,
BB230y 104904,

8LOCK

4
IN

4579
713
847
982
1,110

BLOCK

372

3LOCK

2531

HYDRAULIC DIAMETERs D
* GJESTIONMABLE DATA POINT,

Tabulation of Velocity and Turbulence Data (contd)

AT STA 3,WINDOW 4 AT CL Z20ME &

Y
IN

2,625
2.625
2,625
2,625

2.735
AT 5Ta

Y
InN
3.872
5,875
3,675
3,875
3,875
3,675
3,675
3,675
3.875
3,875
S.020
3,620
3,420
3.b20
3020
3,765
3,765
3.765
3,765
3.765
3,930
3,930
3.930
3,930
3,930
3,985
3,985
3.985
5,985
3.985

AT STA

Y
In
1,379
1,375
1,375
1,375
1.375
1,375
1,075
1.375
1.375
1,373
1,320
1,320
1,320
1,320
1,320
1.265
1,265
1,265
1,265
1.265
1,430
1,430
1,430
1,430
1,430
1,485
1.485
1,485

= .75%

)
FT/SEC
32,54
32,44
32,58
32.04
32.31
30,89
32,21
32,33
32,13
30.64
30,46
31,83
31,54
31.19
31.26
29.12
29,75
31.10
30,92
28.76
31.22
32,27
32,84
32,93
32,96
33.09
32,93
32.47
31,47
23.66

31WINDOW 4 AT

U
FT/SEC
308,59
30.54
30,43
29.97
29,38
28.57
30,46
3%.02
29,56
29,06
39.49
38,45
30.30
29,81
29.11
27.14
29,11
30,05
30,51
30,96
29,06
29.97
29,56
29.60
29,44
22.64
24,50
25,08
25,47
25,59

3sW1HNDOW 5 AT

")

FT/SEC
15.21
15,00
13.48
12,19
10,76
14,558
13.70
12,00
10,53

6,24
14,89
15.u9
14,90
13,56
12,22
19,76
12.65
13.91
14,55
14,46
15,29
15.54
14.49
12,55
11,09

9,53
11,07
12,93
15,66
15,586

INCHES,

u/us

1.904
1.909
1,918
1.921
1.902
1,818
1.896
1.903
1.891
1,803
1.793
1,873
1.857
1.8386
1,840
1,714
1.751
1,431
1.820
1.693
1.838
1.899
1,933
1.938
1.940
1,94d
1,938
1,911
1.892
1.392

usuB

1.800
1,798
1.791

1,711

1,733

1.506

U/uy

.916

AVERAGE VELOCITY,

A-34

up
FT/SEC
1,01
1.03
«96
1.08
.97
+89
76

1.36
2,19

up
FT/SEC
+57
b4
56
.58
«58
«52
«55
+58
+55
«56
+ 54

CL ZONE

up
FT/SEC
3.28
3.59

3.05
3.7

.03

(V74V}

.031
.032
+030

CL ZONE 6

+239

[

oL+

1=

N
[ A I I R R - B A S R B I
G-

.259

v
FT/SEC

UB = 17,0

v/u

CUTOFF

FT/SEC,
+ TURBULENCE INTENSITY TO HIGH TO MEASURE,

= NO DATA POINT,

BNWL-1771



TABLE A-1.

Tabulation of Yelocity and Turbulence Data {contd])

ScCT 4=B TYPE v BLOCK AT STA 3,WIlDOw S AT CL ZONE S

RUM REYHOLDS

O ho
66216u 104904,
Bb2lel 104904,
Boelée 104904,
Bo2163 104904,
Bb2164 104904,
BB2165 104904,
BBE166 104904,
BB2167 104904,
bbe2leo 104904,
Bo216Y 104904,
68217y 104904,
bB2171 104904,
BB2172 104904,
bB2175 104904,
BB2174 104904,
L2175 104904,
bu2i7o 104904,
op2177 104904,
862176 104904,
Boel79 104904,
Bbzl8u 104904,
bb2131 104904,
Bg2182 104904,
vb2l8a 104904,
882184 104904,
Boe185 104904,
BH2180 104904,
BB2187 104904,
bB21ss 104904,
6b2189 104904,

SECT u=B TYPE IV

RUN REYNOLDS

Y NO
bb2l21 104904,
BB2122 104904,
BB2123 104904,
Bg2124¢ 104904,
by2l2b 104904,
BB2i20  10p49¢Qs,
bBele? 104904,
bb212d 104904,
bozl23 104904,
bB&l3u 104904,
bBz131 104904,
8oel3e 104904,
bgel3s 104904,
o214 104904,
bb2135 104904,
Bu2i3o 104304,
LE2137  1u4904,
bsel3s 104304,
BB2139  1043C4,
sLZ14U 104904,
BB2141 104904,
vbh2lhe 104904,
bBbells 104904,
ubeldd 104904,
bozl4y 104904,
dd2iko 104904,
bB2luT 1049904,
Bo2lhs 104904,
ob2l4y  1u4904,
BB2150 104904,
bBBe151 104904,
bu2lSo 104904,
bbelS5y 104904,
Bodl5o 104904,
boel57 104904,
bsZ154 194904,
opelby 104904,

SECT -3 TYPE jV

KUN REYNOLDS

NO NJ
bE1834 104904,
Bl83s 194904,
oL183c 104904,
pbl837 104904,
bu183s 104904,
gul839y 104994,
DELB4U 104904,
oB1l841 104904,
bbl84e 194904,

z
TH
580
+513
Juge
W312
2178
2043
T4
.849
#9835
1.117
1.050
916
.782
047
580
+580
714
849
.983
1,117
1.050
<910
.782
U7
+580
+580
714
849
.983
1.117

Y

BLOCK AT 5TA

1.0u6
=:023
-.028
+100
+1loe
. loo
+loe

BLOCK A

z

451

HYDRAULIC DIAMETEKs U =
® GULLTI0MABLE DATA POINT,

T 5TA

Y
IN
<750
JIS9
750
750
.750
750
750
+750
750
759

v /o uP uP/uy
FT/SEC FT/SEC
29.72  1.749 1,78 ,060
29.34  1.727 - -
28,57 1.682 - -
26.94 1.586 - -
25,65 1.510 - -
22,67 14334 - -
28,42 1.673 2454 ,089
26460 1.566 3,35 ,126
25439  1.494 3.04  .120
22.52 1.326 314 L 140
24,05 1.416 - -
25,11 1.478 - -
26,95 1.586 - -
29,30 1.725 - -
29.73 1,750 1.73 .058
29.51 1.737 1.82 .062
27.81 1.637 - -
24438 1,435 - -
22,77 1.341 - -
19015 1.127 - -
23,93  1.409 - -
26,34  1.550 - -
27.83 1.638 - -~
29.25 1,722 - -
29,53 1.738 1.96 ,066
29.40 1.730 1.82 ,062
28,37 1.670 - -
27.U5  1.592 - ~
24428 1.429 - -
19.06 1.122 - -

3sWINDOW 5 AT CL 20NE 6

v} UsUk up uP/U
FT/SEC FT/SEC
27477 1.635 1.93 .070
27.31 1.637 - -
27.59 1.624 - -
25.95 1.527 - -
23,17 1.364 - -
30,00 1.76b - -
28.14 1.657 - -
27.60 1.636 2411 ,076
27.92 1.643 1.83 .066
27412 1.59¢ 1.68 ,062
25.11 1,478 1.58  L063
23.47 1,381 - -
24.75 1,457 - -
24,99 1,471 - -
24,73 1,u45° - -
24,78 1,458 2.23 .090
20.64 1,215 2.02 ,.098
20.64 1,227 - -
20,96 1,234 - -
20.10 1,183 - -
19.03 1.120 - -
27.01 1,590 - -
29,37 1.729 - -
30,08 1,770 - -
29,93 1,762 - -
29,94 1,763 1.69  .057
33447 1,852 1.11 ,035
31.46 1,852 - -
30.54 1,793 - -
26,91 1.58% - -
22.67 1,334 - -
15.91 «937 2400 ,126
16.73 »984 2.00 .120
19,31 1.137 1.58 082
23.16 1,363 1.60 .N69
26,91 1,466 1.70 .068
21.58 1,258 1.92 .090

2)WLNDOW 5 AT CL ZONE 2

J

FT/SEC

Tel6

.04
10,25
10.79
11.20
11,04
19,12
13.18

943
1NCHES,

up
FT/SEC

v
FT/SEC

v
FT/SEC

2446
2446
3.10
3443
2497
2453
6.03

6.0
AVERAGE VELOCITYs UB = 17,0

v/ CUTOFF

v/U CUTOFF

v/u CUTOFF

+38
27
.24
29
«31
27
+25
46

64
FT/SEC.

+ TURAULENCE INTENS1TY TO HIGH TO MEASURE,

A-35

KHZ

= NO DATA POINT,
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KUN
NO
pB1931
w1932
bpl933
byl934
b81935
bpl1930
881937
68193
bB1933
bB194y
bB1941
bbl94<
881945
bbl944
BB124Y
obl94%0
bBl947
631944
bB1949
BB1950
61951
u31952
bB1953
Bbl1954
BB195S
BB1956
BB1957
bb1955
BbB195%
obl96u
BB1961

TABLE A-1.

REYHOLLS
N
1y4904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
1u4904,
104304,
10+904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

Z
1y
#5061
J494
+ 360
«22b
.092

561
#Sol
.690
.830
«Fou
1.096

SECT d=d TYPE 1V 4LOCK A

RUN
Ho
BB1659
sulboy
buibobl
bBlobe
bbloo+
bis1665
bulébo
oh166/
bbl66d
diiboy
while7y
BLB1671
BBl672
bBle7,
vblo74
pBle7y
LBB1670
BY1677
Bol674d
oBle7y
vbl68y
LBlos]
oblo82
BB1683
oBl684
181685
BBl6do
Bbl687

SECT o-B

RUN
2]
BE180D
bBld0o
bbls07?
dbl180y
bd180Y
bi3181y
dpldll
bbB181¢g
bB1813
oHlB8l4

REYNOLLS
NQ
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
194904,
104904,
104904,
104904,
104904,
104904,
1y4904,
104904,
104904,
104904,
194904,
104904,
104904,
1u8904,
104904,

TYPE 1V

REYNOLGS
NO
104%04,
104904,
104904,
104904,
104904,
104204,
104904,
104904,
104904,
104904,

Z
In
509
375
241

BLOCK A

ra

I
714
v684
651
617
«584
+550
$S1b
433
49
429

HYORAULIC DIAMETERe U =
* GWUESTIONABLE OATA POINT,

Tabulation of Velocity and Turbulence Data (contd)
SECT =0 TYPE IV BLOCK AT STA 2 WINDOw 5 AT CL 20NE 6

Y
In
3,575
3,875
3,575
3,675
3.875
3.£75
3,925
3.4925
3.925
3,925
3,925
3,975
3.975
3.975
3,975
3.975
3,825
3,825
3,825
3,823
3,325
3,775
3,775
3,775
3,775
3,775
3,875
3.n75
3,275
3,675
3.675

T STA

Y

.750
759

u [VPVE] up uP/uU
FT/SEC FT/SEC
25,51 1.501 2.25 .088
25,41 1.496 - -
25,47 1,499 - -
24,54  1.444 - -
22,07 14334 - -
14,482 »872 - -
23,22 1.300 2.41  L104
23,38 1.376 - -
23.12 led0l - -
22,06 1.298 - -
21.21  1.249 - -
17,60 1.036 -

18.72 1.102 - -
19.43  1.107 - -
20,48 1.200 - -
20,47 1,205 «97 L0986
27,40 1.613 2,18 .079
27,28 1.612 - -
27.05 1,592 - -
25.27  1.437 - -
22.94 1,350 - -
21.51 1.206 - -
24.72 1.425 - -
26.31 1.548 -

27.40 1.0613 -

27,40 1.613 2.18 ,079
25.57 1.505 2.12 .083
25,57  1.50% 2.20 ,08p
24,84 1,408 1.94 1078
23,51 1.384 1,71 .073
21,28 1,253 1.65 ,078
1eWil0OOw 5 AT CL ZONE 1

U 74V up UP/U

FT/S5EC FT/SEC
7.69 47 + +
6,90 199 - -
5,37 . 345 - -
4,41 « 260 - -
781 240U + +
7.1l 417 + +
6,23 <367 + +
5.20 « 306 + +
5.09 $335 - -
6474 397 - -
T.61 J44d - -
7.9 453 - -
7.54 Luhs + +
6.86 J404 + +
6.86 404 - -
6,36 «386 - -
5.61 «330 - -
4,29 253 -
4.89 268 - -
b ky 379 - b
7.52 J442 - -
7.99 470 - -
T.64 449 + +
7.58 <446 + +
7.87 463 - -
6,06 392 - -
5.46 W322 - -
4,24 +249 - -

1¢W1HDOW 5 AT CL ZONE 2

u
FT/SEC
9,93
11,09
12.74
13.3%
13.58
13.23
12.62
11.48
19,24
8.35
INCHES,

670
602
#5211

AVERAGE VELOCITY,

up
FT/SEC

+

+
3,22
3.16
3.07
3.20
3,03

+

+

+

uPsU

+
+
«253
237
2226
W2u1
240
+
+
+

v
FT/SEC

Fr/seEC

Pe i na
m

v
FT/SEC

[

uB = 17,0

v/U CUTOFF

v/u CUTOFF

v/u CUTOFF

FT/SEC.

+ TURPBULENCE INTENSITY TO HIGH TO MEASURE,

A-36

= NO DATA POINT,
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BNWL-1771

TABLE A-1. Tabulation of Velocity and Turbulence Data {contd)
SECT ug~B TYPE IV BLOCK AT STA 2 WINDOw 5 AT CL ZONE 3

RUN REYNOLLS z Y y us/uB uP uP/sU v v/u CUTOFF
NG NO IN IN FT/SEC FT/SEC FT/SEC KHZ
bBl86y 104904, «533 1,375 17.04 1,003 3e24 4190 - - 3.
bbl87y 104904, 516 1,375 16.85 $992 - - - - 3,
LB137: 104904, «382 1.575 15,10 «889 - - - - 3.
esld7z 104904, w247 1,375 13.65 .803 - - - - 3e
LBl875 104904, 113 1,375 11.69 .688 - - - - 3.
bgl&74 104904, =,021 1,375 8,05 474 - - - - 3.
bi1875 104904, «717 1.375 15.94 .938 330 207 - - 3e
BB1876 104904, 851 1,375 14,27 2840 3.33 234 - - 3.
obl877 104904, «986 1,375 12.81 754 + + - - 3.
uBl87s 104904, 1.120 1,375 19,63 626 + + - - 3.
BBLE7Y 194904, 1,053 1,425 11,69 688 - - - - 3.
Bol8BO 104904, .918 1,425 13.21 777 - - - - 3.
Bel8s1l  1u4904, «784 1,425 14,89 876 - - - - 3.
vdl88e 104904, 650 1,425 16.80 989 - - - 3,
bBB188s>  1u+904, 583 1,425 17.29 1,047 3.22 .186 - - 3.
uBl886 104904, 2570 1.475 17,36 1.022 4.14  .239 - - 3.
bui8db 104904, «717 1,475 15,78 «929 - - - - 3.
63188o 104904, 851 1,475 13,15 774 - - - - 3.
BB1887 104904, +986 1.475 11,69 688 - - - - 3.
UBLl8B83 104904, 1.120 1,475 9.33 «549 - - - - 3.
©cB1889 104904, 1,120 1,275 8.78 517 - - - - 3.
BB189y 104904, <986 1,275 12.74 «750 - - - - 3.
381891 104904, «B851 1,275 14.65 362 - - - - 3,
LB61892 104904, 717 1,275 16405 944 - - - - 3.
BB1895 1y4904, 583 1,275 16,79 988 2.66 .158 - 3.
ubl894 104904, 583 1,325 16.88 994 2,79 4165 - - 3,
bbl1B3y 104904, 650 1,325 16.52 973 - - - - 3,
68189 104904, 784 1,325 15.29 900 - - - - 3.
881897 104904, .918 1,325 13.77 +810 - - - - 3,
vbl89s 104904, 1.053 1,325 11.69 ,688 - - - - 3.
SECT 5-8 TYPE [V BLOCK AT STA 2,WINDOW 5 AT CL ZONE 4
RKUN  REYHOLLS z Y u usug up uP/u v v/y CUTOFF
WO NO IN IN FT/SEC FY/SEC FT/SEC KHZ
o8l824 104904, <714 2,000 14,98 882 - - -.00 =,00 -
bdl825 104904, .680 2,000 18,14 1,068 - - »33 «05 -
bd1B26 104904, 047 2,000 21,03 1,238 - - 1.88 «09 -
bB1627 104904, «613 2,000 24.12 1,420 - - 3.54 +15 -
B51824 104904, 580 2,000 25,29 1,48% - - 390 .15 -
bB1829 104904, «She 2,000 24,81 1,460 - - 3.2 13 -
BB183y 104904, 512 2,000 21.51 1.206 - - 42 .02 -
831831  1uu%Q4, 4790 2,000 19,29 1,135 - - —eb% =.03 -
oBid3e 104904, J445 2,000 16,55 ,974 - - ~1.96 =,12 -
pBl835 104904, W412 2,000 11,66 6587 - - =4,50 =.39 -
SECT b=U TYPE IV 8LOCK AT STA 2,WINDOw 5 AT CL ZONE 5
HWUN RETNQLES z M U ususd up UPsu v vV CUTOFF
1o NO IN 1IN FT/SEC FT/SEC FT/SEC KHZ
vBl899 104904, 567 2.625 27.49 1,618 2405 074 - - 3.
uul90u  1Lu4904, W33 2,525 26,10 1,536 - - - - 3,
681901 104904, «29G 2,625 24,22 1.425 - - - - 3.
81902 104904,  .l64 2.625 23,01 1,355 - - - - 3,
dol90s 104904,  .030 2,025 20,0% 1,180 - - - 3,
BBLY90W 104904, 701 2,025 26.47 5 2,17  .082 - 3,
bul9ds 104904, 835 2,625 24,33 3,00 .123 - - 3.
8ul90o  1ywo90y, %69 2,025 23,38 2.8% 121 - - 3.
Bol907 104904, 1.104 2,025 20,42 2.83 4139 - - 3.
bb190s 104904, 1.238 2,625 9.03 + + - - 3.
oBl903 104904, 1.235 2,575 1l.42 + + - - 3,
o191y 104904, 1,171 2,575 17.04 - - - - 3.
Bbl91: 104904, 1.037 2,575 21,84 - - - - 3.
butdle 104904, 902 2,575 24.22 - - - - 3.
Bb61913 104904, <768 2,575 25,67 - - - - 3,
pBl1914 104904, B34 2,075 27.38 - - - - 3.
Bbi91h 1490y, 567 2.975 27.83 1.93 070 - - 3.
BB191u 104904, «5p7 2.525 27.58 2.07 .075 - - 3.
Bi191/7 104904, «701 2.b525 26,59 - - - - 3.
asl9ls 104904, 835 2,525 25,09 - - - - 5.
BbBi919 104904, 969 2,525 22.74% - - - - 3.
851920 104904, L.204 2,525 17.92 - - - - 3.
681921 134904, 1.1g4 2,725 1B.44 - - - - 3.
obl92e 104904, «969 2,725 21,50 - - - - 3.
Bbl925 104904, +835 2,725 22.91 - - - - 3.
bbl924 104904, 7ol 2.725  25.84 - - - - 3,
bpl925 104904, 967 2.725 27.20 1.95 .072 - - 3,
bBl920 104904, 567 2,675 27.46 1.88 068 - - 3,
oul927 104904, 634 2,875 27.08 - - - - 3.
bbl92n 104904, «7o8 2,675 24.89 - - - - 3.
bbl92y 104904, 902 2.075 23.07 - -~ - - 3.
bgl93u 104904, 1.037 2.675 21,93 1,291 - - - - 3.
AYDRAULLC DIAMETER: D = ,759 INCHES, AVERAGE VELOCITY, UB = 17,0 FT/SEC,
» GUESTIONABLE DATA POINT, + TURBULENCE INTENSITY TO HIGH TO MEASURE, - NO DATA POINT,

A-37
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TABLE A-1. Tabulation of Velocity and Turbulence Data (contd)
SELT =B TYPE IV 3LOCK AT STA 1,WINDOu S AT CL 20NE 3

KU RETHOLLS z Y v U/ uP UP/U v v/u CUTOFF

39 1O I8 iN FT/SEC FT/SEC FT/SEC KHZ
oB168y  1us%04,  ,598 1,375 16,79  .933  2.98 ,178 - - 3.
651689 104904, .531 1,375 16,05  ,980 - - - - 3,
wBlo9y 104904, 463 1,375 16405  ,944 - - - - 3.
681691 104904, W329 1,375 14.79 L,871 - - - - 3.
681692 104904, L1955 1,375 13,483,793 - - - - 3,
BBLGIS 104904, W06l 1,579 11.19  ,657 - - - - 3.
opl6Y4 104904, 732 1,375 16,22 ,955  3.4%  .210 - - 3.
LBLI69y 104904, Be6 1,379 14,06 .a75 + + - - 3.
volo9a  1ov90u4, 1.Co0 1,375 13,73 .808 + + - - 3.
LBle97  1us04, 1.135 1,375 11.37 669 + + - - 3.
wBlods 10490+, 1.067 1,320 12,50 .756 - - - - 3,
B51699 104904, 9335 1,320 14.69 864 - - - 3.
BB17UU 104904, 2799 1.329  15.81  ,930 - - 3.
631701 104904, L0665 1,320 16,60 ,907 - - - - 3.
B1702 104904, 398 1,320 16.69 .939 2,83 .168 - 3.
bBBl703 104904, 59 1,205 lo.74 280 2.7 .161 - - 3.
bBB17U4 10490+, 732 1,265 16,30 953 - - - - 3.
8bi700 104904, WBes 1,265 15.31 .90l - - - - 3.
BBl70u 104904, 1,000 1,265 13.37 767 - - - - 3.
BB1707 104904, 1,135 1,265  9.54  ,502 - - - - 3.
Bpl706 104904, 1.067 1,430 12.42 751 + + - - 3.
BU1709 104904, 4933 1,430 13.62 +802 - - - - 3,
wBL71u  1y49a4, L799 1,430 15,21 L899 - - - - 3.
uBaT1L 104904,  .665 1,430 lo.od  .942 - - - - 3.
oul?le 104904, 2598 1,430 16,92 ,996  3.37 .199 - - 3.
B1713 104904, #5998 1,485 16.82  ,99) 3.88 .231 - - 3,
6881714 104904, L7532 1,485 15.68 ,923 - - - - 3.
L1715 104904, 86 1,485 13.65 803 - - - - 3.
6bl17lo 104904, 1,000 1,485 12,29 ,723 - - - 3.
BH1717 104904, 1,135 1,485 9,09 579 - - - - 3,
SECT u=8 TYPE 1V BLOCK AT STA 1/W1HDOw 5 AT CL ZONE &

RUN  REYNOLGS 2z Y v usus up up/U v v/u CUTOFF

O NG L I FT/SEC FT/SEC FT/SEC KHZ
Bb1770 104904, L4545 2,000 14,34 844 - - -07 -, 00 -
831777 194904,  L479 2,000 18.16 1.06° - - 65 L04 -
Bel776 104904, 512 2,900 20460 1,224 - - 119 .06 -
LBLI779 104904, WS4 2,000 22,64 1,333 - - 1.76  .C8 -
68178y 104904, .580 2,000 23.29 1,371 - - 1.83 .08 -
BE1781 104904, JOLS 2,000 22,90 1,344 - - 1,48 .06 -
uB1782 104904, L647 2,000 21.58 1,270 - - W78 L 04 -
BuL783 104904, .680 2,000 19.71 1.16U - - 13,01 -
oBl1784 104904, 718 2,900 17,001 1,001 - -~ =70 - 04 -
6b1735 104904, L7847 2,020 12,79  ,748 - - -2.08 -.16 -
SECT 3-8 TYPE 1v BLOCK AT STA 1,W1MDOw 5 AT CL ZOME S

RUN REYNOLDS 2 Y v U/uH upP up/su v v/u CUTOFF

0 NO 1N 1IN FT/SEC FT/SEC FT/SEC KHZ
Bb1718 104904, 1,133 2,625 18.60 1.095 2,16 .116 - - 3.
BB1719 104904, 1.Co4 2,625 21.22 1,249 2,29 ,103 - - 3.
LBL720  1u490s,  ,B70 2,625 22.33 1,315 2.17 .097 - - 3.
uBl721 104904, W736 2,625 23,59 1.388 2,00 .085 - - 3.
881722 104904, L6002 2,625 24,43 1,433 1,70 .970 - - 3.
wB1723 104904, J463 2,625 23.33 1,376 - - - - 3.
oul724 104904, 2333 2,625 22,17 1,305 - - - - 3.
Bol725 104904, 109 2,625 21.12 1.243 - - - 3.
881726 104904, L0655 2,625 18,29 1.076 - - - - 3.
bbl727 104904, 1.071 2,570 19.65 1,157 - - - - 3.
BBlT24 104904,  ,937 2,570 22.09 1,300 - - - - 3.
oBl7ey  1u4904, .B03 2,570 23.30 1.371 - - - - 3.
BE1730 104908,  .6sY 2,570 24,31 1,431 - - - - 3.
uBl731 104908,  .602 2,570 24.49 1.442 1,79 .073 - - 3.
BB1732 104904,  .602 2,515 24,49 1,442  1.84 075 - - 3.
bul733 104904, 730 2,515 23.98 1,411 - - - - 3.
bul734 104904,  JB70 2,515 22,89 1,348 - - - - 3,
B8B1735 104904, 1,004 2,515 20,33 1,197 - - - - 3.
881730 1u4904, 1.139 2,515 15.41  ,907 - - - - 3.
B8B1737 104904, 1,071 2,680 19,94 1,173 - - - - 3.
881733 104904, 2937 2,080 21.13 1.246 - - - - 3.
LBL1T39 104904, L8035 2,080 22.39 1,318 - - - - 3.
oel740 104904, 669 2,680 24,06 1,416 - - - - 3.
6BLT41 104904, W602 2,680 24,28 1,429  1.66 ,069 - - 3.
BB1742 104904, 2602 2,735 24,02 1.41%  1.84 L076 - - 3.
Bul743 104904, L7356 2,735 22,92 1,349 - - - - 3.
bol7uy 104904,  .B70 2,735 20,78 1,223 - - - - 3.
1745 104904, 1.004 2,735 19.60 1,154 - - - - 3,
BBl746 104904, 1.133 2,735 16,11 948 - - - - 3.

HYORAUL1C OIAMETER: [ = ,759 INCHES, AVERAGE VELOCITY. uB = 17,0 FT/SEC,
* WUELTIONABLE DATA POINT, + TURBULENCE INTENSITY TO HIGH TO MEASURE, - NO DATA POINT,
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TABLE A-1.

SECT 4=8 IYPE IV BLOCK

~UN
O
BB1747
BB174g
Bul749
BBl750
bBLTSL
BL1752
BB1753
BB1754
BB1755
Bu1756
bB1757
BB17SH
BB175Y9
bBB176U
881761
bBB1762
681765
bBl764
BB1765
BB1766
881767
BB1768
BB176Y
881770
881771
BB1772
8B1773
BB1774
BB1775

REYNOLGS
HO
104904,
194904,
104904,
104904,
104904,
104904,
194904,
194904,
104904,
104904,
104904,
109904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,
104904,

2
IN
+580
LT
312
178
<043
714
849
£983
1.117
1.050
<916
o782
$647
»580
580
71y
« 849
»983
1.117
1,050
916
. 782
647
«580
580
T4
849
983
1.117

HYDRAULIC DIAMETER: D
* WUESTIONABLE DATA POINT,

Tabulatfon of Velocity and Turbulence Data (contd)
AT STA 1.WINDOw 5 AT CL 20NE 6

Y

IN
3,675
3,875
3.875
3,875
3,875
3,875
3,875
3,875
3,875
3,820
3,820
3.820
3.820
3,620
3.765
3.765
3,765
3,765
3,765
3.930
3,930
3,930
3,930
3,930
3,985
3.985
3,985
3,985
3,985
= .759

V)
FT/SEC
22.55
22.40
22,25
21.09
17.66
22,92
22.38
21.14
17,70
19,80
22.50
24,19
24 .44
24,28
25.82
25,59
23.57
19.61
15.31
17.13
28,10
20.88
20,93
20.66
19.11
18,26
17.66
16,07
14,57

INCHES,

usus

1.327
1,319
1.310
1,241
1,039
1,349
1.317
1,244
1,042
1,166
1.32%
1,424
1,439
1,429

1,039
981
.897

AVERAGE VELOCITY,
+ TURBULENCE INTENSITY TO H1GH TO MEASURE,

A-39

up

FT/SEC

2,16
2.02
1.75
1.4
1.66

¥

upP/U

+ 096

v

FT/5tC

VU

CUTOFF

UB = 17.0 FT/SEC.

= NO DATA POINT,

BNWL-1771
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