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EXECUTIVE SUMMARY

Computational Fluid Dynamics modelling has shown that the casement windows proposed for the
south fagade of the development and set in deep recesses between adjacent GRC columns cause
additional flow resistance compared with a simple opening. This agrees with commentary provided by
both City of Sydney and the DPIE. The resistance is removed if the casement windows are reversed to

swing inwards. Equivalent areas of the various systems have also been provided.

Flow rates of outside air due to natural ventilation driven by wind have been calculated for
representative apartments in the proposed development at each half hour for the time between 2010 and
2018. Despite the increase in resistance caused by the south-facing casement windows, all tested
apartments significantly exceed the criteria provided in the City of Sydney draft guideline for natural

ventilation in noisy environments (City of Sydney, 2018).
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1 INTRODUCTION

This anaylsis report has been prepared in response to the requirements contained within the
Department of Planning, Infrastructure and the Environment (DPIE) Response to Submission
(RTS) dates 8 July 2020. Specifically, this report has been prepared to respond to the DPIE and
City of Sydney requirements in relation to the developments ability to provide adequate natural

ventilation. The relevant responses to submission are reproduced below:

Department of Planning, Infrastructure and the Environment

(d) Demonstrate a reasonable level of privacy and amenity can be maintained between the proposed
building and adjoining Princeton Apartments, including further consideration of:

* the appropriateness of the location and design of the proposed communal open space adjacent to
the Princeton Apartments on Level 6

* any potential maintenance and acoustic issues from the proposed ventilation slots for south facing
units

Review and revise the proposal with respect to compliance with SEPP 65 and the Apartment Design
Guidelines (ADG) (as required by Condition B3(h) of the Concept Approval), including further
consideration and illustration of:

* how the proposed light-well, window and balcony designs will achieve adequate ventilation and

natural cross-ventilation

City of Sydney

“The proposed full height casement (operable) windows to the residential living rooms do not
provide adequate natural ventilation, as the opening is only 125mm and is obstructed by the deep
reveal within 2m of the opening. The window design should be revised to provide the maximum

>

natural ventilation possible whilst reducing external noise.’

cpp WIND ENGINEERING & Page 1 of 34
AIR QUALITY CONSULTANTS



PITT STREET SOUTH OSD CPP PROJECT 13824

%‘QM
Princeton Apartmen

o Y
L

7

Figure 1: Site Context (Google Earth, 2020)
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Figure 2: Level 7 floor plan (casement windows circled red)
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Figure 3: Casement window detail on south (L) and east facade (R)

A full list of apartments and their opening types is provided in Table 2. The opening types are
described in Table 1. Pressure loss coefficients are derived from a Computational Fluid Dynamics

(CFD) study detailed in Section 2.

Table 1: Opening sizes and pressure loss coefficients for analysis

Height Dimension Open Dimension Open Area Pressure loss
Name 2 .
(m) (m) (m”) coeflicient
Casement South 2.60 0.13 0.33 5.67
Casement 2.60 0.13 0.33 1.81
Casement Balcony 2.60 0.35 0.91 1.81
Casement Double 2.60 0.25 0.65 1.81
Slider big 2.60 1.00 2.60 2.81
Slider small 2.60 0.60 1.56 2.81
cpp WIND ENGINEERING & Page 3 of 34

AIR QUALITY CONSULTANTS



PITT STREETSOUTHOSD | CPP PROJECT 13824

Table 2: Apartment opening details, coloured by facade

Note Facade 1 Fagade 2|Bed 1 Bed 2 Bed 3 Living A Living B Living C
L7.01 South  West Casement South Slider big
L7.02 West - Casement Balcony Slider big
- L7.03 West North  Casement Balcony Casement  Casement Balcony Slider Big
With terraces on east . .
side L7.04 West North  Casement Double Casement Balcony Casement  Slider Big
L7.05 North Casement
L7.06
L7.07 South  Casement South Casement South
L8.01 West Casement South Slider big
18.02 -Casement Balcony Slider big
As below but with L8.03 North  Casement Balcony Casement  Casement Balcony Slider Big
balconies instead of [L8.04 North  Casement Double Casement Balcony Casement
terraces L8.05 Casement
L8.06
L8.07 South  Casement South Casement South
19-10.01 West Casement South Slider big
19-10.02 - Casement Balcony Slider big
n 19-10.03 North  Casement Balcony Casement  Casement Balcony Slider Big
East side adds 2
19-10.04 North  Casement Double Casement Balcony Casement  Slider Big
apartments by . .
splitting L8 05, 06 and 19-10.05 Casement Balcony Slider big Casement
07 L9-10.06
19-10.07
19-10.08
19-10.09 South  Casement South Casement South
111-13.01 West Casement South Slider big
L11-13.02 - Casement Balcony Slider big
L11-13.03 North  Casement Balcony Casement  Casement Balcony Slider Big
111-13.04 North  Casement Double Casement Balcony Casement  Slider Big
As below 111-13.05 Casement Balcony Slider big Casement
111-13.06
111-13.07
111-13.08
111-13.09 South  Casement South Casement South
L14-32.01 West Casement South Slider big
L14-32.02 - Casement Balcony Slider big
L14-32.03 North  Casement Balcony Casement  Casement Balcony Slider Big
Apartments enlarged . .
and removed on east L14-32.04 North  Casement Double Casement Balcony Casement  Slider Big
side L14-32.05 Slider small Casement Balcony Slider big Casement
L14-32.06
L14-32.07
L14-32.08 South  Casement South Casement South
133-34.01 West Casement South Slider big
1L33-34.02 - Casement Balcony Slider big
133-34.03 North  Casement Balcony Casement  Casement Balcony Slider Big
As below 1L33-34.04 North  Casement Double Casement Balcony Casement  Slider Big
L33-34.05 Slider small Casement Balcony Slider big Casement
L33-34.06
L33-34.07
133-34.08 South  Casement South Casement South

2 VENTILATION EFFECTIVENESS OF OPENINGS

Airflow into an apartment through any opening is driven by differential pressures induced at the
opening by wind flowing around the exterior of the development. The flow rate through an opening

such as a sliding door, window, or other contraction can be approximated with the following equation:

2(poutside - pinside)
pk

Q=4 m3/s

Where A is the area’s opening size, and k is a pressure loss coefficient relating average speed
through the opening to pressure drop induced by flow passing through the opening. Pressure is always

cpp WIND ENGINEERING & Page 4 of 34
AIR QUALITY CONSULTANTS



cpp

PITT STREETSOUTHOSD | CPP PROJECT 13824

lost when flow passes through an opening, so the differential pressure in the flow direction is always

positive.

Discharge coefficient is sometimes used in place of the pressure loss coefficient. It represents the
reduction in flow rate due to the resistance (or pressure loss) created by the opening. A sash window
can be represented as a sudden contraction followed by a sudden expansion (an orifice). The discharge
coefticient of such an opening is approximately 0.6-0.7, although this can vary depending on the details
of the orifice and the size of the two connected volumes. In other words, if an orifice of area A were
placed in a duct, the flow rate would reduce to 60-70% of the flowrate originally passing through that

area A. Discharge coefficient is usually denoted as Cqdespite drag coefficient sharing the same symbol.

1
Cd:ﬁ

Extending the concept of discharge coefficient by normalising against the value for a typical orifice,
an effective aerodynamic area or area ratio can be derived. This is the effective size of the opening when
the loss created by the opening details is accounted for. As such, a typical opening would have an
effective area ratio of 1. An opening which smoothly passes flow in and out of a room could have a

ratio greater than 1, while a very lossy opening with many 90° bends would have a ratio less than 1.

A CFD analysis of the deep window in both an in and out-swinging configuration has been
conducted, along with a simple opening (emulating a sash window to the recess), the more shallow

recess casement window of non-south facades (and balcony casement windows), and simple orifices to

represent sliding doors.
e
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Figure 4: Flow in and out of an out-swinging casement window in a deep recess with 125 mm opening
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Table 3: Predicted aerodynamic performance of different opening types

Opening Type Pressure loss coefficient Min. Discharge Min. Area

Flowin Flowout Max Coefficient Ratio
Casement, deep 5.06 5.67 5.67 0.42 0.64
Casement inswing, deep 1.89 1.96 1.96 0.71 1.09
Sash, deep 3.74 3.32 3.74 0.52 0.79
Casement, non-south 1.81 1.50 1.81 0.74 1.13
Sliding Door 2.31 2.31 2.31 0.66 1.00
Casement, non-south, no GRC 1.54 1.79 1.79 0.75 1.14

It is evident from results provided in Table 1 that the deep recess casement windows do cause additional
resistance against flow compared to a simple sash window in the same recess, with the flow rate reduced
by about 20% when an out-swinging casement window with the same open area is used. However, all
of this deficit can be eliminated with an in-swinging casement window which shows a significant
reduction in resistance, also outperforming the sash window opening. This is due to the specific flow

path creating a more gradual contraction and expansion with fewer sharp bends, in both flow directions.

The casement windows not located within deep recesses but still framed by two GRC columns perform
as well or better than a simple opening of the same size. These were simulated with the window
extending out past the line of the columns to create a 125 mm opening. No significant change in

resistance was noted when the obstructing GRC column (opposite the hinge) was removed.

Summary:

For equal flow rate through a deep recess casement window compared to a standard opening such as a

sliding door or sash window not located within a recess, any of the following changes could be made:
e Increase open area by 56%
e Switch to a sash window and increase open area by 27%
e Switch to an in-swinging casement window with no increase in area required

The casement windows do not restrict airflow on other facades provided a 125 mm opening exists

between the window and the columns.

3  AIRFLOW ANALYSIS

A bulk airflow analysis for each apartment shown in Table 1 has been conducted. This analysis
simulates airflow through all apartment openings as a function of external pressures, opening areas, and
pressure loss coefficients. Mean pressure coefficient data was collected at available pressure tap
locations from wind tunnel testing previously conducted by CPP for cladding design (CPP, 2020). A

small number of apartments required the use of pressure taps that were slightly displaced from the actual

WIND ENGINEERING & Page 6 of 34
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opening location. This is not expected to significantly alter the results. For apartment types spanning
multiple levels, a set of pressure taps in the middle of the level range was selected. Pressure tap locations
and coefficients (referenced to the site approach wind speed at 200 m) are provided in Appendices 2

and 3, reproduced from CPP (2020).

Pressure coefficients referenced to the site’s approach wind speed and atmospheric boundary layer
conditions were combined with corrected Sydney Airport data from the 2010-2018 period to generate
a time series of external pressures at each opening of each apartment at half hourly increments. An
iterative procedure was used to determine the balanced internal pressure for each combination of
external pressures, before solving for the flow rate through each opening. The cumulative probability
distribution function of flow rates into each apartment was generated from the time series of flow rates
and subsequently interpolated to calculate flow rates achieved 90% of the time as an indicative metric

of performance.

L1702
[ 1143202
19-10.06
- Le009
1143208
1143201
1333403

1804
1143207
1805

Flow rate into apartment (L/s)

1 1 1
10—
2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 5: Example time series showing temporal evolution of flow rates

Data is summarized in Figure 6, with apartments relying on casement windows in deep recesses on
the south facade highlighted in blue. The plot is presented on a logarithmic scale (some apartments have
many more openings than others). The lowest performing “blue” apartment is 11-13.01, which has a
single south-facing casement window and a single slider to a balcony. This apartment provides 83 L/s
of fresh air at least 90% of the time, which is significantly more than the requirements of the draft

guideline from the Sydney DCP for acoustically challenged apartments of 10 L/s/(bedroom+1).
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APPENDIX 1: ADDITIONAL CFD RESULTS

Figures of local velocity as a ratio to velocity at narrowest point, for each test case.
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Figure 8: Relative velocity, deep out-swing casement
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Figure 9: Relative velocity, shallow out-swing casement
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Figure 10: Relative velocity, shallow out-swing casement with no obstruction
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Figures of local total pressure lost from supply:
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Figure 11: Relative velocity, deep in-swing casement
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Figure 12: Relative velocity, deep out-swing casement
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Figure 13: Relative velocity, shallow out-swing casement
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Figure 14: Relative velocity, shallow out-swing casement with no obstruction
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Figure 15: Example of flow through thick-walled orifice
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Figure 16: Examples of computational meshes with local adaptive refinement
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APPENDIX 2: PRESSURE TAP LOCATIONS

—
—
G
N

]
¥

1474 T 1%
1458

ew
o
T
T

e

(

204
)

T T H A e R e FOE e

I

A0 A0 0000000000

o}

O000E 0000000000 0000 0000 G0 e

e I O I
o
)

l
1C
I

-8
—
HE®

e
1429

- Black taps represent taps seen and numbered on another view.
- Carets ( <, >, » or v) indicate tap locations on a perpendicular surface.
- A indicates tap location on soffit or opposite side of surface shown.

Figure 17: Pressure tap locations — Section B-B.
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Figure 18: Pressure tap locations — North elevation.

Page 14 of 34
Cpp WIND ENGINEERING &
AIR QUALITY CONSULTANTS



PITT STREET SOUTH OSD CPP PROJECT 13824

1129+
1121 e L THH7
L] L]
488|146/
1463
459_‘ °
e
503—e A1502
1142 | le|114h| ||| e '7__;_?‘10
! Ws7l [yh3d| | 1139 ]
@
w10
]
|
]
7 17 ]
1145 e | e|117# e - °
¥78[]
]
|
]
]
pos 208|| 1]
1209 | o[1208 e < e
: oy ]
]
1
1
‘ ]
P39 280/ | |3
1243 e | 9|1242 e| o ®
| P4 ]
]
]
‘ ]
P76 2r5(| | [
12748 | @127V e| L e
| p7a |
]
104 110;]
a e j
L | L]
11075 MR 1 e FR A P e
E] }m 1438
1314 e 318 ) “ °
‘|: U J

- Black taps represent taps seen and numbered on another view.
- Carets ( <, >, » or v) indicate tap locations on a perpendicular surface.
- A indicates tap location on soffit or opposite side of surface shown.

Figure 19: Pressure tap locations — South elevation.

Page 15 of 34
Cpp WIND ENGINEERING &
AIR QUALITY CONSULTANTS



PITT STREETSOUTHOSD | CPP PROJECT 13824

=

I 1477 14761 147
1448 e | |9 fer e

I
]
3& o
%]
]
OO
|

m— |

: Li

1153 -
1195 || [1134 1 K
1186 ¢ | |8 0110520 03 omo 45
47114
1)
1| (d
[
[
1] |
1148 || [id7|[ 786 |14 9 1“6
1189 e | |of | l€e o| ee [e]|e 178
1185 vdo— 4171
1| (O
| |
| |
[
| ] (O
I 1442 || |1241|1220 |{215 1a .
L] c| e e 8 e L] e
1 1219 pld 121
[
| |O
1| (3
1) |
1) O
b o146 112151 ’j“ 249 1@4 e
4T e | |¢f e L L Ll e e
1253 bds— 1245
1| (O
[ .
[
[
124 1348 || |77 -’586 2 1 10 -
L] & el<e L e e e
1285 g2 427
[
) O
| |
] 321 1} 1318 1 |
13“: : Hinl i é\:.,' — 110
136D e . °
1346 ol e o | |¥B0O9
1307 1306) 13( = —
° e | © 1349
1347
3 74081 b e
136Be ||| |d1364 Ly Et
1390 e . —_— ey e e e e ~
138
1380|1384 ¥B43 488 [M38p| ) |18
137pe |e|1378 ® C ° ® el e 8 e|1389
= =R — -j—?,{b
L L L 480 e
el k. [
] a3l | [ ] ]
g ® |?|437r e 14346 36
38
:

P Y

- Black taps represent taps seen and numbered on another view.
- Carets ( <, >, » or v) indicate tap locations on a perpendicular surface.
- A indicates tap location on soffit or opposite side of surface shown.

Figure 20: Pressure tap locations — West elevation.
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- Black taps represent taps seen and numbered on another view.
- Carets ( <, >, » or v) indicate tap locations on a perpendicular surface.
- A indicates tap location on soffit or opposite side of surface shown.

Figure 21: Pressure tap locations — East elevation.
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APPENDIX 3: PRESSURE COEFFICIENT DATA

58 Tap 1101 28 Tap 1102 28 Tap 1104 28 Tap 1105 | as Tap 1106
514 14 14 14 14
S-14 ; 14 14 -14\//\// 14
728 % s 23 23 1. 28
g
L4l 41 41 41 41
B 50“. o0 180 270 360 - R | A 5.5 PR A S
28 Tap 1107 | s Tap 1108 s Tap 1109 s Tap 1110 L oas Tap 1111
14 14 14 14 14
0% ﬂ% 0& OW n/\&
I S -14\\/4\14 e -14\//\// T
28 28 28 28 28
Al 41 41 41 41
sl e o ssl A S R
53 Tap 1112 s Tap 1113 s Tap 1114 s Tap 1116 | s Tap 1117
1.4 14 14 HU 14
OW US| OM Ow o\f_\\/_/
-1 4\//\\/v/ -1.4W -1.4W [ =] -1.4\/\/\\////
28 28 28 28 28t
41 41 41 ALf 41
] M S G i 0 55 55 55 0 55
53 Tap 1118 | s Tap 1119 | s Tap 1120 | s Tap 1121 s Tap 1122
14 14 14 14 14
U——//@ U& U’—//\/\——v/ U% U%
4 4VJ_\N\’M“\ N N\ — .1_4w -1.4W
238 238 1 238 238 N 238
41} 4.1 4.1 4.1 . B S
55 0 550 ]S S Sl 550 0 st
5s Tap 1123 2% Tap 1124 2% Tap 1125 2% Tap 1126 2% Tap 1127
14 14 14 14 14
O~ I~ S O~ N 4 0 nm
»HW -14% -14W " _Hm
41 . - m B 41 441.-. 441-'. S
55 0 st 550 55 0 55
5s Tap 1128 Lo Tap 1129 2% Tap 1130 Lo Tap 1131 L as Tap 1132 .
14 14 14 14 14
0% ﬂ% n/\w ﬂ% ”//N\,/\\/‘/\_,\J
,14W -14W Q4T -14% -14M
28 e 28 28 - 28 AR 28f
4.1 41 E 41 41 41
55 0 55 55 55 0 55
28 Tap 1133 | s Tap 1134 s Tap 1136 s Tap 1137 L oas Tap 1138
|4\'~V/ 14 14 14 14
INS—— ] 0\'\/\4 0% 0% 0&
B R N -1.4W -1.4«1-—\/\/\’\'\/ -1.4/’/\f\\_\/ AT
28 28 28 28 A 28 ‘
41 B 4.1 -4.1 -4.1 4.1
55 0 55 55 55 0 55
53 Tap 1139 s Tap 1140 | s Tap 1141 s Tap 1142 s Tap 1143
14 14 14 14 14
Ow °& 0\/\/\\3”/ 0% OW/J\HX
T N -1.4W -1_4’\/\/\[/‘ -1.4’\/\/* _|_4W
2.8 1 2.8 st 238 2.8 A\ 2.8
] B 41 41 a4l T 4l
550 0 55 5.5 5.5 0 55
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53 Tap 1144 | s Tap 1145 s Tap 1146 s Tap 1147 | s Tap 1148
514 14 14 14 14
3]
g0 %J\” 0 % 0 g‘\,—\’\/ 0 W\,/\f 0 %
ig-uW- -1_4’\\/\/\"N i~ N =T N\ -1.4m\/;/
728 ‘ 28 — 28 28 28 V)
sl 41 A At Al ’
S 0 10 270 30 - =4 =4 0 3
53 Tap 1149 s Tap 1150 | s Tap 1151 s Tap 1152 s Tap 1153
1.4 1.4\11—1_/“ 14 14 14
v w v w v w v w v w/
»14W -14W -14\\/\/\_/f -14\/‘/‘~W’/\ N
238 28 28 28 28
AL A 41 Sl Bt CEEE T
ss— 0 55 55 55 0 55
58 Tap 1154 L oas Tap 1155 28 Tap 1156 28 Tap 1157 | as Tap 1158
1.4 14 1.4\//H 14 14
0 wfﬂ 0 % 0 \/J/\ 0 w 0 w
»14\/‘/\"""/\ -14M _HM\ -14W -14W
238 238 238 238 238 i
Al Adfe 41 41 41
55 0 55 5.5 s 0 55
58 Tap 1159 28 Tap 1160 28 Tap 1161 28 Tap 1162 28 Tap 1163
14 14 14 14 14
! w N R 0 M 0 @
.|4W _1_4\/\/\\//4 "'4W e ]
28p 28r 28t \f 28 28
N . b aab B arf
55 0 55 55 55 0 S5
53 Tap 1164 | s Tap 1165 s Tap 1166 s Tap 1167 | s Tap 1168
14 14 14 14 14
”k ”ﬁ—/\\uﬂ\ﬁ/ ”@ ”% ”k
T T T _1_4/\\//\’\’\,\, -1.4/JJ\/~\‘“/
238 28 28 28b T4 28
Alf A1) A1 A4lf At
55 0 55 37| S — 5.5 [ |
53 Tap 1169 s Tap 1170 s Tap 1171 s Tap 1172 s Tap 1173
1.4 14 14 14 14
0 w 0 @ 0 % 0 \/\//kﬁ\u 0 &
AN\ -14W AN T DT
238 ’ 23 o 23 23 2.8
41 41 41 4.1 4.1
55 0 st P R S S ssl— (| S s
28 Tap 1174 | s Tap 1175 s Tap 1176 s Tap 1177 L oas Tap 1178
1.4 14 14 14 14

\,\’/\//\’\\\Jﬂ/

AT

N7

’\/\/’\_\,\/

»14W -14/\/\\f -14/\/\/m 14 -14r\/\/jﬂv
238 : 28F AV 238 T 238 238 R
41 41 - 41 41 41
55 0 55t 5.5t 5.5 0 550
28 Tap 1179 | s Tap 1180 s Tap 1181 s Tap 1182 L oas Tap 1183

14 14 14 14 14

”% ”% ”M ”\W\/ﬁ ”@
NS e T\ -1.4M -1.4W -1.4W\
28 28 28 ok 28
B A A1 Al L A
55l 0 S5 5.5 s 0 55
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53 Tap 1184 | s Tap 1185 s Tap 1186 s Tap 1187 | s Tap 1188
514 14 14 14 14
3]
g OW' OM ﬂw OM 0%
§-| 4\/“W/4§' -1.4W i =
728 4 a8 28 28 S 28
Earf At 4t e I T )
i 5 O N et P e ) sl
53 Tap 1189 s Tap 1190 s Tap 1191 s Tap 1192 s Tap 1193
1.4 14 14 14 14
Uwf\r\ “w “\/f\/“’"\—/\/\/,/ IR RN
=" '”W '“W '”W _HW
28 28 28 s X £ 28f
41 4ar [ 4.1 41 41t
. g Ll R ) sl o .
58 Tap 1195 L oas Tap 1196 28 Tap 1197 28 Tap 1198 | as Tap 1199 |
|4/L 14 14 14 14
Oh/\,/\\\_,»-\:_, 0/& Ok 0® 0&
14 14 -14JJW’\_¥\’* T
238 238 238 238 238
4.1 4.1 41p 4.1 4.1
55 0 55k 5.5 5.5 0 ssb——
58 Tap 1200 L oas Tap 1201 L oas Tap 1202 L oas Tap 1203 28 Tap 1204
14 14 14 14 14
0& ”& ”@ ”@ ”M
14 14 I e T e Waa -1.4W
238 28 28 28 28
4.1 4.1 4.1 4.1 Al
755 0 455 R 455 T T 455 R R 0 455 e L P
53 Tap 1205 | s Tap 1206 s Tap 1207 s Tap 1208 | s Tap 1209
14 14 14 14 14
= ”% “% ”% ”%
o 4W -1.4\//w -1.4\//VV -1_4\/W/ -1.4’\f\/‘/
28 28 : 28 ' 28 28
41 41 41 41 a1p -
755 0 455 455 e R 455 0 455
53 Tap 1210 s Tap 1211 s Tap 1212 s Tap 1213 s Tap 1214
1.4 14 14 14 14
ow//\'\’/\g 0% 0%\ 0% Ov\/\///\_f\“\
,14/\/\/\'\/V _14/\/\/\’\/" _14/\/\/\’\/"* _14/\/‘\/—\/«« _14m
238 238 238 S 238 238
41 41 4.1 4.1 4.1
55 0 550 55b 55 0 55
28 Tap 1215 | s Tap 1216 s Tap 1217 s Tap 1218 L oas Tap 1219
1.4 14 14 14 14
OM OM ﬂ% ﬂ\/\'\/‘:,_/_//_"w ”M
»l4/\,_,\_f’\\/\/ _14W _14W _14w _14\/\'\/—"
238 - 238 238 238 238
4.1 4.1 4.1 4.1 4.1
55 (| B — s 55 0 55
28 Tap 1220 | s Tap 1221 s Tap 1222 s Tap 1223 L oas Tap 1224
14 14 14 14 14
DN D] ﬂ% N
T S Y e B BN~ T AN ""‘W
23 238 238 238 B
4l Al A4dr Af e 41
RS R P P R
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53 Tap 1225 | s Tap 1226 s Tap 1227 s Tap 1228 | s Tap 1229
514 14 14 14 14
2 RAR—— T N~ e N &
I N 1 ! N ! N ! N~ ! T ee———
ig-u 2 -1.4W -1.4\///vv -1.4W 14
2-28 428 M 28 280 \A 28
ap arf e L T e s IR
s . SIS K . . sl e S AN S G et
53 Tap 1230 | s Tap 1231 s Tap 1232 s Tap 1233 | s Tap 1234
1.4 14 14 14 14
0 & v k/“/ v /\—‘/\k\/&/ v &w v &
14 I s N G Y 14
238 BX BX BX BX
4.1 4.1 4.1 4.1 Al
. o sl Ll s PO N B R o ssl
58 Tap 1235 L oas Tap 1236 28 Tap 1237 28 Tap 1238 | as Tap 1239
1.4 14 14 14 14
0 & 0 & 0 & 0 w 0 %
14 waf T T -14W -14\//\_\'—/_/
238 23 23 23 2.8
41 41 41 4.1 4.1
55 0 sl ) | 55 0 sk
58 Tap 1240 28 Tap 1241 28 Tap 1242 28 Tap 1243 28 Tap 1244
14 14 14 14 14
0 % 0 % 0 % 0 % 0 %
.|4W -1.4\//w _1_4’\/'\/\/4 -1.4/\/\// -1_4/\'\/\’\/"
238 238 R 238 238 238
41 41 1 41 4.1 ' 4.1
s 0 455_." ............ 455__..- 455__..- 0 455__...-
53 Tap 1245 | s Tap 1246 s Tap 1247 s Tap 1248 | s Tap 1249
14 14 14 14 14
”% ”% | A I S A R =
-|4W -1.4/\’\‘/\/\/4 _1_4/\——\,/—\/- -1.41\'—‘JJ\f~ -1.4//\’/-\,N
238 BX BX BX BX
L A 4.1 4.1 4.1 4.1
sl o sl P P s
53 Tap 1250 s Tap 1251 s Tap 1252 s Tap 1253 s Tap 1254
1.4 14 14 14 14
NG, 0 M 0 M 0 M Re——"—
,14W o~ ] LT -14W R e
238 23 23 23 2.8
4.1 4.1 41f 4.1 “41f
55 0 55 55 55 0 55
28 Tap 1255 | s Tap 1256 s Tap 1257 s Tap 1258 L oas Tap 1259
1.4 14 14 14 14
R e A e e
o S ] -14W -14W
238 23 23 23 2.8
41 41 A1f 4.1 41t
55 0 55 55 55 0 55
28 Tap 1260 | s Tap 1261 s Tap 1262 s Tap 1263 L oas Tap 1264
14 14 14 14 14
“w S et USSS ”& ”&
-|4W -1.4W -1.4W -1.4m ) S B e
28p Y 280 28 N0 28 28
41 a1f o : a1p 4.1 4.1
P o ssl sl e o sl e
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53 Tap 1265 | s Tap 1266 s Tap 1267 s Tap 1268 | s Tap 1269
514 14 14 14 14
3]
£ 0 K/‘ﬁ/ 0 /\_,/\\\_ﬁrr/\,y/ 0 /Jk‘@m 0 & 0 @
ig-u/\mj G T T 14 14
728 ‘ 28 28 28 28
£ 14 4.1 4.1 4.1
75.50._. 1 180270 by s P S cm gl e PR N S o
53 Tap 1270 s Tap 1271 s Tap 1272 s Tap 1273 s Tap 1274
1.4 14 14 14 14
v % v @ 0 % v % 0 %
,14W -14% -14w 14 -14\/v
238 28 28 28 28
41 aap A4l A4l 41
e s o BN s o . e B B B coy e
58 Tap 1275 L oas Tap 1276 28 Tap 1277 28 Tap 1278 | as Tap 1279
1.4 14 14 14 14
S =" eSS A 0 %
»14\/\/ I B G R -14/\/‘\/‘// qal
23 238 238 238 - 238
4.1 4.1 4.1 4.1 4.1
0] A S S s 0 sl 558 556 0 55
58 Tap 1280 28 Tap 1281 28 Tap 1282 28 Tap 1283 28 Tap 1284
14 14 14 14 14
e =N A N A N
14 T T W N\ -1.4W
238 28 28 28 28
4.1 4.1 4.1 41p 4.1
o B o ssl P P R
53 Tap 1285 | s Tap 1286 s Tap 1287 s Tap 1288 | s Tap 1289
14 14 14 14 14
R BRe——r= A= o AR
14 14 -1.4W -1.4W -1.4W
238 28 28 28 28
41 _ 4.1 4.1 4.1 4.1
P o gl A ) e P R
53 Tap 1290 s Tap 1291 s Tap 1292 s Tap 1293 s Tap 1294
1.4 14 14 14 14
e 0 M 0 w 0 W/f 0 w
e ] -14w -14W -14W -14W
23 238 238 238 238
4.1 41p 4.1 4.1 4.1
P i 0 55 ) NS S ssl 0 55
28 Tap 1295 | s Tap 1296 s Tap 1297 s Tap 1298 L oas Tap 1299
1.4 14 14 14 14
0 W I 0 % 0 % 0 %
»14W _H\/\//\\\/”/ W o | _Hm
23 28F A\ 238 238 23
4.1 alf 4.1 4.1 4.1
553 0 55t .50 sl 0 sl
28 Tap 1300 | s Tap 1301 s Tap 1302 s Tap 1303 L oas Tap 1304
14 14 14 14 14
0 % 0 N/\&/VM 0 %v 0 % 0 %
-|4m 14 14 T = -1.4W
23 238 238 238 238
4.1 4.1 4.1 4.1 4.1
N N s o ssl O T e s RE o ssle
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53 Tap 1305 | s Tap 1306 s Tap 1307 s Tap 1308 | s Tap 1309
E 14 14 14 14 14
)
;‘:_) 0 \/Mw/_‘-‘ 0 % 0 % 0 % 0 %
iuw‘“ﬁ. -1.4W -1.4M~\fﬂ -1.4w -1_4—\/_\/_/
728 ‘ 28 28 28 28
£ 4.1 i 4.1 4.1 4.1
ppas 9. . ...l.i.;.o_..zm ;63 gl P S e P N I
53 Tap 1310 s Tap 1311 s Tap 1312 s Tap 1313 s Tap 1314
1.4 14 14 14 14
AN R /Ao U% s TN
»14W -14W 14 -14W -14W
28 28 28 28 28
4.1 arp 4.1 41 AL
P SR NS G IR 0 55 FUTEE IR POURURPRY S sl 55 0 s et
58 Tap 1315 L oas Tap 1316 28 Tap 1317 28 Tap 1318 | as Tap 1319
1.4 14 14 14 14
R o= A R R
»14w 14 14 14 14
28 2.8 2.8 2.8 2.8
41 41 B A1p 41 A1p
55 0 st 55 55 0 55
58 Tap 1320 28 Tap 1321 28 Tap 1322 28 Tap 1323 28 Tap 1324
14 14 14 14 14
e Rl | Nt B ST~ R NS~
14 -1.4w -1.4\/WJJV -1_4W -1.4\"/\//
28 28 28 28 28
41 41 41 41 41 o
s R S P e o sl
53 Tap 1325 | s Tap 1326 s Tap 1327 s Tap 1328 | s Tap 1329
14 14 14 14 14
0 \/"\/,J\\\/_/‘/‘/\ 0 W 0 w 0 @ 0 @
-|4W -L-lW _1.4\//\\/—’4 _H/\f’J\\,ﬁ/ -1_4m
28 28 28 i 28 28
4.1 i 41 41 o 41 41
550 0 55l ] - 55 0 55
53 Tap 1330 s Tap 1331 s Tap 1332 s Tap 1333 s Tap 1334
1.4 14 14 14 14
0 A\pw 0 % 0 @ 0 @ 0 %
»14m 14 -14% -14A/\—/4 -14%
28 2.8 2.8 2.8 2.8
41 4.1 4.1 4.1 4.1
s 0 O [ B e e 55 L e s LT T e 0 s LT T
28 Tap 1335 | s Tap 1336 s Tap 1337 s Tap 1338 L oas Tap 1339
1.4 14 14 14 14
0% S-S G ) AN R G W N R e
T -14\//\A/ -14\//\/JJ B S Sl A = I s N SN il
28 2.8 2.8 2.8 2.8
41 41 41 41 R R
I e S 0 sl e 55t gl 0 sk
28 Tap 1340 | s Tap 1341 s Tap 1342 s Tap 1343 L oas Tap 1344
14 14 14 14 14
0 % 0 % 0 % 0 @ e
-|4W -l.-lw -l.4\fW 1.4 -1.4W
28 28 28 28 28
41 41 41 41 41
755 0 455 455 455 P EETETE RS PRI 0 455 e R .\)
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53 Tap 1345 | s Tap 1346 s Tap 1347 s Tap 1348 | s Tap 1349
514 14 14 14 14
3]
g 0%- ﬂ% || S S e ——— U S
§-| 4W- -1.4W -1.4W -1.4W .1_4W
728 ‘ 28 28 28 28
£ 4.1 4.1 4.1 4.1
75.50.3 - 180 .. 27036\6 55 o 55 55 UL R PP S 0 55 D R R TP
53 Tap 1350 s Tap 1351 s Tap 1352 s Tap 1353 s Tap 1354
1.4 14 14 14 14
U@ “% “& “% I
,14m 14 14 -14%4 -14W
238 28 28 28 28
41 aap 41 41 R
55 0 sl 55 7| P
58 Tap 1355 L oas Tap 1356 28 Tap 1357 28 Tap 1358 | as Tap 1359
1.4 14 14 14 14
0@ RN =" 0@ =
T N o~ -14\//-\/ da ST
238 23 23 23 28
4.1 4.1 4.1 4.1 4.1
P o gl st I R
58 Tap 1360 28 Tap 1361 28 Tap 1362 28 Tap 1363 28 Tap 1364
14 14 14 14 14
N N e e e e P
-1 4W -1.4W -1.4W aaf T
238 28 28 28 28
4.1 4.1 4.1 4.1 4.1
o e O R R P R e
53 Tap 1365 | s Tap 1366 s Tap 1367 s Tap 1368 | s Tap 1369
14 14 14 14 14
IR === R Al ARl = e
14 -1.4W -1.4\"/w—/ -1.4W -1.4V—vv’
238 28 28 28 28
41 . A1 4.1 i 4.1 4.1
e s o sl sl Py B e St H
53 Tap 1370 s Tap 1371 s Tap 1372 s Tap 1373 s Tap 1374
1.4 14 14 14 14
S RN SN —— e — N —
»14W -14W -14W a0 T~ -14\//\\“'/
23 238 238 238 238
4.1 4.1 4.1 4.1 4.1
P e o sk sl st PO A s S e
28 Tap 1375 | s Tap 1376 s Tap 1377 s Tap 1378 L oas Tap 1379
1.4 14 14 14 14
== N S I S
14 14 -14W 14 -14W
23 238 238 238 238
4.1 4.1 4.1 4.1 4.1
. B i e P R ey e s o sl
28 Tap 1380 | s Tap 1381 s Tap 1382 s Tap 1383 L oas Tap 1384
14 14 14 14 14
_Re————o Re—=r—— N S —— ==
14 14 14 14 -1.4/\/“4\#_
23 238 238 238 238
4.1 4.1 4.1 4.1 4.1
e s s NI I S e Tt s s PR S e
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53 Tap 1385 | s Tap 1386 | s Tap 1387 | s Tap 1388 | s Tap 1389 |
E 1.4 14 14 14 14
2
ER S B ST — e — S —— s ——
ig-l 4 EaR 14 14 14
728 ‘ 238 238 238 238
541 -4.1 -4.1 -4.1 -4.1

755090180 270 36\6 53 P L SO SUTUUTN ) 53 ) 55 J T S ST SO 0 53 R AR PUEPPR PPN 0
53 Tap 1390 | s Tap 1391 | s Tap 1392 | s Tap 1393 | s Tap 1394 |
1.4 1.4 1.4 1.4 1.4

L = R | I e S N S

’14W -14W _HW -14W _HW

-2.8 -2.8 -2.8 -2.8 -2.8

] R T T R S W P B 41 - ]

s . ﬁ ' e e N e e P e et .
58 Tap 1395 L oas Tap 1396 L oas Tap 1397 L oas Tap 1398 | as Tap 1399
1.4 1.4 1.4 1.4 14

Ine——=— USSP~ S — =S — US>

»14VW -14W -14vvv 14 14

-2.8 -2.8 -2.8 -2.8 -2.8

41 4.1 4.1 4.1 4.1

gl o gl T ! NI Sl GRS S e ety LS LSS PN et )

58 Tap 1400 28 Tap 1401 28 Tap 1402 28 Tap 1403 28 Tap 1404
1.4 14 14 14 14

USS=s US=--... == j="- . — === —

14 14 14 14 14

-2.8 -2.8 -2.8 -2.8 -2.8

41 4.1 4.1 4.1 41

755 v_.,..\) 455 ) sl et s ) P MGl S Bttats o0 gglmmlim e 0
53 Tap 1405 | s Tap 1406 | s Tap 1407 | s Tap 1408 | s Tap 1409 |
1.4 14 14 14 14

== U=SS= o — S e —— e Y————— === —

14 14 14 -1.4m -1.4\/\/

-2.8 -2.8 -2.8 -2.8 -2.8

4.1 4.1 4.1 4.1 4.1 ;

P It P s o gl P L I e P sl Sl PN LTS GOt R R .
53 Tap 1410 | s Tap 1411 | s Tap 1412 | s Tap 1413 | s Tap 1414 |
1.4 1.4 1.4 1.4 14

S OW Owﬁ OW IR ——

»14\//\“/ 1.4 -14M\// -14W -14\/\/

-2.8 -2.8 -2.8 -2.8 -2.8

41 41 41 41 41
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