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Building Summary

Size:
Occupancy:
Levels:
Cost:

Construction Dates:

Project Team
Architect:
Structural
MEP:

CM:

153,769 sf

IM/HS Schoolhouse

5 Stories/No Cellar/Penthouse
$61,098,000

Jan 10, 2011 to Oct 7, 2013

FXFOWLE Architects
Ysreal A. Seinuk

Kallen & Lemelson
Skanska
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Outline Existing Mechanical

" Introduction AHU’s 1, 2, and 3 = VAV I

=)
. Building Summary . AHU's 4, 5, and 6 = CAV 'r
Il. Site Plan

« 4 Condensing Boilers
lli. Existing Mechanical

_ * Fin Tube Radiators "f*
= Proposed Redesign « (2) 276 ton chillers l

l
= Mechanical Depth |
= Breadth — Electrical Problems? =
= Conclusion  Minimum Ventilation +

« No Energy Recovery i
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Britt Kern Hunter’s Point South School




Outline Proposed Redesign

= [ntroduction Goals senameYVaterside

* Proposed Redesign * Ventilation Always Met » New Chillers
i. Objectives  Increase Sustainability

» Mechanical Depth « Better Room Comfort Control

= Breadth — Electrical o

= Conclusion Airside

* Replace AHU'’s 1-3 with DOAS
« Total Energy Recovery Wheel
« Fan-Powered Induction Units (FPIU'’s)

Britt Kern Hunter’s Point South School Mechanical Option



Outline Mechanical Depth

" Introduction » Ventilation Air Based On: 70000
" Proposed Redesign = NYC Mechanical Code 50000
= Mechanical Depth = 30% Above ASHRAE Std. 62.1 70000
60000
. DOAS/Wheel = |Latent Load o
|| FDIU = ] W AHU's 1 thru 3
iii. Chillers/Loops » Reduction in 18% OA and 55% SA :‘:ZE _ = DOAS 1 2nd 2
iv. CFD (MAE) _
v. Results » Exhaust Rates and ESP of Fans ‘zzz _
» Breadth — Electrical o |
= Conclusion OA SA

Britt Kern Hunter’s Point South School Mechanical Option



Outline

= |ntroduction

* Proposed Redesign

= Mechanical Depth

. DOAS/Wheel
. FPIU

lii. Chillers/Loops
iv. CFD (MAE)
V. Results

= Breadth — Electrical

= Conclusion

Mechanical Depth

Oud
QOutside Air:
83. —_—
12 8DB, 10.0WB
Exhaust Air:
-
28108, 28.0WB
Ex|

85.ru8, r3.0wWo

Airto Cooling Coil: Airto Spaces:
> >
(31gr/flb)

43 608, 39.9WB (31gr/lb)

Airfrom Plenum:

—
7208, 59 9WB

Suiinter Design

Britt Kern

Hunter’s Point South School

Supply Air (cfm): 13230 23635
Return Air (cfm): 9436 16856
OA design Conditions:
2
0 .
?
 / i
p/ s,
53
& !
12.8°F, -5.4 DP ™ 72°F, 30% RH
Ry l
25 -~
s . B \
o S 0 o
0 € 0 § 0 15 M 26 N I © (5 © 55 @ 65 10 7S %0 3 50 95 VO ¥«
brometa Cham www o 1o con ORY BULE TEWD ERATURE - *F
Hot Water Leaving (F): 120 120 | e—
Units outside: Yes Yes




Outline

= |Introduction

* Proposed Redesign

= Mechanical Depth

. DOAS/Wheel

1. F
. C
Iv. C
V. R

= Breadth — Electrical

PIU
nillers/Loops
-D (MAE)
esults

= Conclusion

Britt Kern

Mechanical Depth

Find CHW Supply Temp
Size Coills for Heating and Cooling
Optional MERYV 8 filter — 1 LEED Point

Hunter’s Point South School

a5

50

55

3
3
!

OF &

60 &5 70 75
Dry-bulb Temperoture - Deg. F.

Y

75°F, 55% RH

7

ol

80

85

8¢ 95

- - - - - — -

i
\

100 105

&

o

Grains of Moisture Par Pound of Dqlhir



Cooling Cod in
FAU's

OUtIine MeChanicaI Depth Secondary Chilled Water Loop NN

= |ntroduction * Current CHW Loop Re-Used: = i @ ; M S crws
= Proposed Redesign a. (2) 225 ton chillers ] !
= Mechanical Depth b. LWT 44°F
. DOAS/Wheel
i FPIU * Higher CHW Temp for FPIU's 6o o Lo
. Chillers/Loops
iv. CFD (MAE) « Secondary CHW Loop Created _ _ Esgansion
v. Results . 33._5_tonochiller
= Breadth — Electrical " LWT 58°F ® ,
= Conclusion D |

Britt Kern Hunter’s Point South School Seperator



Outline

Mechanical Depth

= Introduction
* Proposed Redesign

= Mechanical Depth

Energy Balance:
mchiller X LWTchiller + mbypass X 62°F = msupply X 58°F

. DOAS/Wheel 0 = constant

i. FPIU

. Chillers/Loops GPMpitier X LW T chitier + GPMyypass X LWTyypass = GPMgyppry X LW Ty
iv. CFD (MAE)

V. Results

= Breadth — Electrical

GPM gitier X LWT gigjer + GPMiyypass X 62°F = 178 GPM X 58°F

= Conclusion

Britt Kern Hunter’s Point South School

32 40 B2 22 33 178 143
32 41 B2 21 37 178 141
32 42 B2 20 38 178 140
32 43 B2 19 40 178 138
32 —= 62 18 43 178 135
32 45 B2 17 45 178 133
32 46 B2 16 48 178 130
32 a7 B2 15 21 178 127
32 45 B2 14 23 178 123
32 49 62 13 29 178 119
32 20 B2 12 64 178 114
32 21 62 11 70 178 108
32 22 B2 10 77 178 101
32 23 B2 9 83 178 93| ==
32 24 62 8 96 178 82




Outline Mechanical Depth

« Introduction . Compare Old and New Systems Supply Diffuser \\, Exhaust Outlet \1‘r
» Proposed Redesign « Validate New System -
= Mechanical Depth * 3 M\(ﬁs/lsi:oow ,

: . 0 FIOW

- DOAS/Whee! = VAV 30% Flow

. FPIU

ii. Chillers/Loops = FPIU

iv. CED (MAE) * Criteria: i

= No Drafts (<40 fpm)
= Uniform Temperature (Setpoint 72°F)
= Minimal Temperature Stratification

V. Results
= Breadth — Electrical
= Conclusion

Britt Kern Hunter’s Point South School Mechanical Option



Outline

= Introduction
* Proposed Redesign

= Mechanical Depth

. DOAS/Wheel
. FPIU

lii. Chillers/Loops
Iv. CFD (MAE)
V. Results

= Breadth — Electrical
= Conclusion

Mechanical Depth

 Results:

VAV 100% Flow
-Some Drafts
-High Room Temp
VAV 30% Flow
-Lots of Drafts
-High Room Temp

Britt Kern

Hunter’s Point South School

Temperature, gF

127.0861
122.7777
118.4693
114.1609
109.8525
105.5441
101.2357
96.92730
92.61890
88.31051
84.00211
79.69371
75.38531
71.07692
66.76852
62.46013
58.15173

i

74.5°F

77°F

Probe wvalue
74.62619

Average value
77.42233
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Outline Mechanical Depth e e

Average value

118.9859

115.4271 73.34686
= |[ntroduction ¢ Results: (05 anos 73°F 72°F
* Proposed Redesign = FPIU 104.7508
= Mechanical Depth v" No Drafts 97. 633248

i v Steady Room Temp (72-73°F s
. DOAS/Wheel teady Room Temp (72- ) 90.51569
T FD'U 36.95691
- : _ 83.39813
ii. Chillers/Loops y Con\cl:kl\flic;nséoblemaﬂc 75,8353
Iv. CFD (MAE) - 72.72180
V. Results » FPIU = Good Air Distribution/Thermal 69.16302

65.60425
= Breadth — Electrical Comfort
= Conclusion b

Britt Kern Hunter’s Point South School
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Outline

= Introduction
* Proposed Redesign

= Mechanical Depth

. DOAS/Wheel
. FPIU

lii. Chillers/Loops
iv. CFD (MAE)
V. Results

= Breadth — Electrical
= Conclusion

Mechanical Depth

Reduction In:
= Electricity = 7% (5% due to solar)
= Natural Gas =41%
= Emissions = 16% CO,,

Therms

Natural Gas Natural Gas Cost per
Electricty (kWh | (BTUx10° | Electricity | Costper |Total Costper|Square Foot
per year) peryear) |Costperyear year year of Building
Existing Building 1,614,418 4228 |5 306,739 |5 65202 |5 37,9415 2.43
Design Changes 1,508,917 2,504 |5 286,694 |5 38,604 5 323,238 S 2.13
Differnce 105,501 1,725 |5 20,045 |5 26,598 | S 46,643 ||5 0.31
Reduction in % Th 41% 7% 41% 13% 13%

Britt Kern

Hunter’s Point South School

7000 -

5000 7

3000 -

2000 7

1000 7

lan

COze 368, 780.95 16.0%
COz 331,833.10 15.7%
CHa 28,243.40 0.8%
Nz0 6.49 16.8%
NO:x 401.21 12.1%
S0 2,702.74 18.2%
CO 369.02 11.3%
TNMOC 6.81 6.6%
VOC 10.57 A40.8%
Lead 0.007 7.7%
Mercury 0.005 7.2%
PM10 23.15 15.4%
PM-unspecified 2.45 40.8%
Solid Waste 9,279.20 B.7%

M Design Changes

M Existing Building




Outline

= Introduction
* Proposed Redesign

= Mechanical Depth
. DOAS/Wheel

. F
. C
Iv. C

PlU

=D (MAE)

v. Results

= Breadth — Electrical

= Conclusion

nillers/Loops

Mechanical Depth

Costs New Rooftop Units
= Savings = $622,174

Costs Associated with FPIU’s
= Savings = $651,137

Initial Cost Savings = $1,273,311

Enough Savings to Finance Solar Array

New Design

Base Building

New Duct | Additional 2 New Extra HVAC | Total New
FPIU's Cost | CostTotal Piping | Pumps Cost | Controls Cost
$241,809.18 | $227,498.00 | $209,130.00 | § 11,601.00 | $136,500.00 | $826,538.18
CH2 |8 155,000
S VAV Box FinTube | Old Total
TO%|  cost  |oldDuctCost| Radiators |  Cost
$216,000.00| $961,675.00 | $300,000.00 | 51,477,675.00,
Total=| 5 903,4/0 | | lotal=| 5 1,583,650

Britt Kern

Hunter’s Point South School

Mechanical Option



Outline

000 %s® @
CH-3 »
CH-1 L] q ;

oty DOAS 2
= |ntroduction

Inverter Combiner Boxes
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| |||| i _ _ 68.99 kW
* Proposed Redesign | ® | P
. : ; X ;
= Mechanical Depth | o = =~
- | “I—lm r : .\ E |-«r
= Breadth — Electrical 1201 aVa
i. Roof Layout | N :
i. Schematic '||'|| @ = | FEEEEss
iii. Payback Analysis | - s S=z==2
= Conclusion | 1 i
|| 4 =TT
Il i 0 £z
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Inverter Combiner Boxes

Outline Electrical Breadth _\__ L

PN _.l R SN /. 'ﬂ;“ i
1 . | :f‘: 1
N D = Ky
i ﬁﬁﬁ BE @ @ B o = = X

= Introduction
* Proposed Redesign

_ Wall |

= Mechanical Depth (4 ft) ==
» Breadth — Electrical N

I. Roof Layout Shadow Length (x)

Il. Schematic o =

iii. Payback Analysis sohCahToa: 3 -
= Conclusion Tan(26°) = 4" +x | |

x = 8.2"< 9’ setback —

Britt Kern Hunter’s Point South School Mechanical Option



Outline

= Introduction
* Proposed Redesign
= Mechanical Depth

» Breadth — Electrical
I. Roof Layout
1. Schematic
lii. Payback Analysis

= Conclusion

Electrical Breadth

%)

Public
MMMMM

Britt Kern

100 feet away

Difference in Height = 153 ft - 73 ft = 80 ft
Angle

SohCahToa:
80 ft NI

Tan(x degrees) =80/ 100 100 ft
X = 38.7 degrees

From 8:25 am on no shading.

Mechanical Option




Outline

= Introduction
* Proposed Redesign
= Mechanical Depth

» Breadth — Electrical
. Roof Layout
1. Schematic
. Payback Analysis

= Conclusion

Electrical Breadth

DC Disconnect Inverter (75 kW)

Switchboard 2

X 10 |Combinker | A G

strings |Box
: ] GFl Disconnect
I Fuse
|

X 10 Combiner

strings |gox N

X8  |Combingr

strings |Box

Britt Kern

Hunter’s Point South School

Mechanical Option




Outline Electrical Breadth

" Introduction « Initial Costs $296,666
" Proposed Redes'Qn = After Incentives = $60,075 Maintenance $ - |§ 0[S 300[$ 300|5 300fs 30005 300|5 0[S 3005 300|5 300
= Mechanical Depth Renewable Energy
. : Grant (Treasury) S - 5800005 - 05 - s - s - s -8 -8 -5 -5
= Breadth — Electrical * $14,987 Savings/year Y Gty ropery o
- Abatement $ $ 14833 (5 14833 [$ 14833 [$ 1483308 - |5 - |5 - & - |§ - S
!_‘ Roof Lay_OUt 0 _ MACRS Depreciation | § - |§ 529556 14121|6 8826|5 529505 706105 - |§ - |§ - |§ - |§ -
. Schematic « 188% Life CyCIe PaybaCk Electric Savings § - |$ 139396 13,639|$ 13,639 |5 13,489 | $ 13489 | S 13,489 | $ 13,639 | § 13,789 | § 13,939 | § 14,089
iii. Payback Analysis = Profit = $260,745 Payments PO6E6[5 - 0o - S - 5 - 45 - 05 - 05 - 05 -0 - 5 -
= Conclusion Total Annual Cash Flow| $(296,666)| $ 170,427 | § 42,293 | $ 36,998 | $ 33,317 $ 20,250 | § 13,189 | § 13,339 | § 13489 | § 13,639 | § 13,789
Cumulative Cash Flow| $(296,666)| (126,239)| & (83,346)| $(46,348)| 5(13,631)| & 6,619 |5 19,809 | § 33,148 | § 46,637 | § 60,275 | § 74,064

Britt Kern Hunter’s Point South School Mechanical Option



Outline Conclusion

= Introduction « Structural: Girders/Non-Composite Deck | LcC savings over 25 Years (NPV) |

" Proposed Redesign Initial Cost: % 958,143
= Mechanical Depth « 25 Year LCC Analysis Performed Electricity: $ 350,815
= Breadth — Electrical Natural Gas: 4 496,347
» Conclusion « NPV Savings = $2,018,185 Solar Maintenance ,
I LCC Analysis and Inverter: 5 20,089
" ACknO.W ledgments Solar Incentives: | S 232,969
1. Questions

Total:| S 2,018,185

S B,392.23 | 59,398.36 | $711.20 | $18,501.79

Britt Kern Hunter’s Point South School Mechanical Option



PENNSTATE

OUtIine ConCIUSion ‘h ie:zrl:r:g::;:lral Engineering

. producton + Contacts: * Advisor: Dr. Stephen Treado
" Proposed Redesign = Patrick Murphy Vanderweil Engineers - Plotep
= Mechanical Depth = Chris Bratz Meta Engineers
» Breadth — Electrical = Carter Tse Kallen & Lemelson AE Professors/Faculty and Fellow Students
= Conclusion = Sharvil Patel Skanska . Family and Friends
. LCC Analysis |
ii. Acknowledgments * Manufacturers:
iii. Questions = Tim Dorman (DOAS/Wheels)

= David Cunningham (Chillers)
= Justin Anderson (FPIU)

Britt Kern Hunter’s Point South School Mechanical Option



Outline

Introduction
Proposed Redesign

» Questions?
= Mechanical Depth

= Breadth — Electrical
= Conclusion
. LCC Analysis

Il. Acknowledgments
1. Questions

Conclusion
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LCC Analysis
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1 S 266,625 |5 36674 |5 1273311 | 5296666 |5 18502 |5 300 S 148333
2 S 260892 |5 35130 5 300 S 148333
3 $ 260892 |5 34744 $ 300 148333
4 2016 090 090|% 258025 % 34744 $ 300 § 148333
5 2017 090 091|% 258025 (% 35130 $ 300

6 2018 090 092|% 258025 |% 35516 $ 300

7| 2019 091 093|% 260892 |% 35902 $ 300

8 2020 092 D94|% 263758 |5 36,288 $ 300

gl 2021 093 095|% 2666255 36674 $ 300

10| 2022 0.94 097|% 269492 |5 37446 $ 300

11| 2023 094 098|S 269492 |5 37,832 5 300

12| 2024 094 099|% 269492 |5 38218 5 300

13| 2025 094 100(5 269492 |5 38,604 5 300

14| 2026 094 1015 269492 |5 38990 5 300

15| 2027 094 1025 269492 |5 39376 5 3005 20,300

16| 2028 094 1035 269492 |5 39,762 5 300

17| 2029 093 1045 266,625 |5 40148 5 300

18| 2030 0393 1055 266,625|5 40534 5 300

13| 2031 0393 1065 266,625|5 40920 5 300

200 2032 094 1075 269492 |5 41306 5 300

21| 2033 094 1085 269,492 [§ 41692 $ 300

22| 2034 035 1095 272359 |5 42078 $ 300

23| 2035 035 1095 272359 |5 42078 $ 300

24| 2036 0.5 111§ 272359 |5 42,350 $ 300

25| 2037 0.5 1125 272359 |5 43236 $ 300

1 2013 0.93 0.95| $ 285,267 [$ 61,942
2 2014 0.91 0.91] § 279,132 [$ 59,334
3 2015 0.91 0.90| $ 279,132 [$  s8,682
a 2016 0.90 0.90| $ 276,065 [$ 58,682
5 2017 0.90 091 $ 276,065 [$ 59,334
& 2018 0.90 0.92| $ 276,065 [$ 59,986
7 2019 0.91 0.93| $ 279,132 [$ 60,638
8 2020 0.92 0.94| $ 282,200 [$ 61,290
E 2021 0.93 0.95| $ 285,267 [$ 61,942
10 2022 0.94 0.97| $ 288,335 [$ 63,246
11 2023 0.94 0.98| $ 288,335 [$ 63,898
12 2024 0.94 0.99| § 288,335 [$ 64,550
13 2025 0.94 1.00{ $§ 288335 |5 65202
14 2026 0.94 1.01] § 288335 |3 65,854
15 2027 0.94 1.02| § 288,335 |$ 66,506
16 2028 0.94 1.03| $ 288335 |$ 67,158
17 2029 0.93 1.0a] § 285267 |$ 67,810
18 2030 0.93 1.05| s 285267 |$ 68,462
19 2031 0.93 1.06] § 285267 |$ 69,114
20 2032 0.94 1.07| $ 288,335 |$ 69,766
21 2033 0.94 1.08| $ 288335 |$ 70,418
22 2034 0.95 1.09] § 291402 [$ 71,070
23 2035 0.95 1.09] § 291402 |5 71,070
24 2036 0.95 111 $ 291402 |[$ 72,374
25 2037 0.95 1.12[| § 291,402 |[$ 73,006

[ wew:] 35,368,339 | 31,216,738

[Fotalnews| se,585,077 |

[ WP ss017524 $720391[5 1273311 5296666 [§ 18502 $5656]5 14433 ]S

89,000 |§ 573752 (%

86,595




Exhaust Rates NC for Ducts

Ay 2 5 D, . o NS e Riser 1700 23
};,",;,,,l/, , ‘u”‘;/ oy Art Classrooms 0.70 Main 1500 75
e <! ' Copy/Printing Rooms 0.50 Branch 1000 35
Educational Science After FPIU 500 25
Laboratories 1.00 Diffuser 350 25
Janitor Closets 1.00 Return 42 =
Dressing Rooms 0.25
Locker Rooms 0.50
Toilets - public 50 cfm/toilet

Britt Kern Hunter’s Point South School Mechanical Option



Cost Breakdown/Floor Plan

- -

s = S
M TR ARES
g " .':' s ‘-.. =

I

N £

LR S
NN -

'\% »
SN \_‘\ A
MRLYFON, ¢

e

w\ 30X

WiN
SR

D
-
N
AN

“
N
RN

- %

R

TRELEY

\
R L N
SSIS N AR R

- AR

AHU's

Chillers

820, DD

3.33

Boilers

260,000

llﬁs

Heat Pumps

49,000

0.32

Fin Tube Radiators

300,000

1.95

Unit/Cabinet Heaters

143,000

0.93

VAV Boxes

216,000

1.40

Fan Bowered Boxes

16,000

0.10

HVAL Piping

1,250,000

B.13

Ducts

1,473 500

.62

HVAC Contrals

310,000

2.3

Pumps 32,000 0.21
Convectors 14 D0 0.09
Fans 80,000 0.52

Dampers

35,000

0.36

Diffusers/Grills

100,000

0.63

Emergency Generator/Fuel Oil

182,000

1.18

Glycol

35,000

0.23

Britt Kern

Miscellaneous

38,500

0,25 | —

Owverhead

80,000

3.77

Total ‘

7,750,000

50,40
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FPIU Dimensions EARVEGER

KLPS-D UNIT WITH HOT WATER HEAT, INLET, PLAN, AND DISCHARGE VIEWS

* Check NEC for unit clearance requirements.
T 4708 o = Gnnimls.(tlearance 7 |»_ - —{
- " I 27" Mini *
1 ) ) 6114 o . |r';|mum ) _{__n i
A r
L Dk
| )
W
Induced K
. : ean , o Gnuling: l N”"H_\ -;G_-
" u e L] Coil With
st MmO S I e [ [ A
Shown | c |
- p—- L H
Inlet View Plan View Discharge View
Hunter’s Point South School Mechanical Option
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Comparing Ventilation

101 Is Project Room 225 280 207 2380 280
103 Is Project Room 525 372 507 572 375
105 Is Art 810 Q57 avE avE Q80
107 Is Art Storage 20 69 18 69 70
113 Hs Parents/ Community Office 100 i ) 72 100 100
115 Is Parents Coordinator Room 100 64 72 100 100
116 School Safety Office/Locker Rooms 60 57 43 60 60
118 Is Receiving Room 40 20 29 40 40
119 Custodial Office 60 44 54 60 60
120 Is General Supply Room 34 52 0 52 55
141 Custodian Storage 45 o 24 o i
205 Library 720 615 696 720 720
206 Office 40 30 29 40 40
207  |Staff Development/Literacy Coaches 9540 761 681 9540 9540
209 Cw - Activities for Daily Living 180 234 174 234 235
213 Special Education Classroom 375 403 362 403 405

Energy Prices

Energy Prices
Type
Electricity (from
MNYPA)

Matural Gas

Price

50.19/kWh

(based on
Mational Grid
firm charges)

51.542 /therm

Britt Kern

Hunter’s Point South School

Mechanical Option



ESP of Fans

ﬁ . Friction Loss 2009 DYMNAMIC
',./‘éq Air velocity Duct (inches | Length of | (in.wg per FRICTION Fundamentals Pv (velocity C (local loss | LOSSES (in
! A Section Type Run type (fpm) Q (cfm) % inches) Run (ft) 100 ft run) | LOSSES in wg) | Page/Type |pressure,in wg)| coefficient) wg)
‘i:?gs,' 1|Grille 0.02
' "g 2 |Elbow 90 Deg Riser 1700 56|4x4 0 0 0| 21.52/CR3-1 0.18 0.21 0.0378
o ' 3 |Fire Smoke Damper (FSD) |Riser 1700 56(4x4 0 0 0| 21.57/CR9-6 0.18 0.19 0.0342
: 4 (Shaft - 1st to 2nd Riser 1700 56|4x4 10 1.6 0.16 0 0
5|Tee Transition Riser 1700 56(4x4 0 0 0| 21.42/ED5-3 0.18 1.63 0.2934
6|Shaft - 2nd to 3rd Riser 1700 2266|122 x 10 14 0.24 0.0336 0 0
7 [Tee Transition Riser 1700 2266|222 x 10 0 0 0| 21.43/ED5-3 0.18 1.07 0.1926
8(Shaft - 3rd to 4th Riser 1700 6086 |26 x 22 14 0.14 0.0196 0 0
9 (Tee Transition Riser 1700 GOBG|26x 22 0 0 0| 21.43/ED5-3 0.18 0.7 0.126
Su I}I}Iv FE“ 2'?? 1'54 10(shaft - 4th to 5th Riser 1700 9805 (30 x 30 15 0.1 0.015 0.18 0 0
11 (90 Deg Elbow with Vanes |Riser 1700 9805 |30 x 30 0 0| 21.54/CR3-12 0.18 0.33 0.0594
/. H'Etu m FE n 1'5':] 1' 18 12 [Fire Smoke Damper (FSD) |Riser 1700 9805 (30 x 30 0 0 0| 21.57/CR9-6 0.18 0.19 0.0342
) 13 (90 Deg Elbow with Vanes |Riser 1700 11217 |36 x 30 0 0 0| 21.54/CR3-12 0.18 0.33 0.0594
o 14 (Shaft - 5th to AHU Riser 1700 11217 |36 x 30 5 0.08 0.004 0.18 0 0
3 15 [Fire Smoke Damper (FSD) |Riser 1700 11217 |36 x 30 0 0 0| 21.57/CR9-6 0.18 0.19 0.0342
| 16|Inlet to Fan Riser 1700 0 0.18 0 0.18
0.2322in. wg 1.0712in. wg
| TotalEsp.: 1.3034|in. wg
| safety Factor = 15]%
E.5.P. w/ Safety Factor: 1.49891 |in. wg

Britt Kern Hunter’s Point South School Mechanical Option
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Month [June |:x ]

Day

Summer Solstice

Minute
Latitude
Longitude
GMT Offset

100 feet away

Difference in Height = 153 ft - 73 ft = 80 ft

day number 171 days

angle

EoT |-1.24 min 270°

Time Corr. |-17.24 | min
declination |23.44 | deg.

SohCahToa:

80 ft

hour angle |-49.31 | deg.

< Tan(x degrees) = 80/ 100
% “ x = 38.7 degrees 100 ft

altitude [45.56 | deg.
azimuth [96.54 | deg.

sunrise |4:52 hour:min

Ui,

sunset (19:43 | hour:min

From 8:25 am on no shading.

9 am, Summer Solstice -
90 O %0
latitude e
< 0 . 12 oo s 24
time 73

day,Jan  Feb  Mar ,  Apr May Jun . Jul L Aug .  Sep 6 Oct Nov, K Dec,
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Room Conditions
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Britt Kern

Trace Modeling FPIU

Under Create Systems - Option Tab -
Advanced Options

Auiiary cooling coil
Aumiliary heating coil

Aumiliary fan

— BEiiar call ¢ fan contral methods

Cantral M ethod

Type

Activate After Primary System

Actiye Chilled Beams

Actrvate After Primary System

w
PR
W o
PR

Cycles with bath aux clg and htg co ™|

Actree Chilled Beams

L4 ][4

Hunter’s Point South School

¥ Create Systems - Fan Overrides =101 x|
Alternative 1
System description  |(SIRERSREETRETRATRIS _v_| Active Chilled Beams AEpl
Fan cycling schedule | Cycle with occupancy | Close
Overides...
: oodle | FullLoad Full Load ety
ype [ir:s::;]e Energy Rate | Energy Rate Units gt

Prirary None 0 0 ki Available [100%)

Secondary None 0 ] KW Avalable {100%]

Return None 0 0 ki Avatlable [100%]

System exhaust 90.1-04 Min V&Y AF Centrifugal 5.3 0.00022 kW /Cfm-in wa Avatlable [100%]

Room exhaust None 0 kiwf Available (100%)

Optional ventilation | 90.1-04 Min V&Y AF Centrifugal E.6 0.00022 ki /Cfmein wa Available [100%)

Auihary Parallel Fan Powered VaY w/ECM 0.5 0.00025 ki ACfm Available [100%)

90.1 Primary Fan Power Adjustment l[l in. wa
Selection Options Dedicated 04 Temp/Humidity Fans Coils Schematic

Mechanical Option




Adjacent New Buildings
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View of new HPS Middle/High School from 2nd St & Borden Ave, LIC
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