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VHBXUS mechanical design process mag

wind Speed (Knots)

W 23+

W17 -20

W 14-17
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r.ﬁﬁ M Lights B People B Misc M Solar Gain Baseline Building Loads

Cooling Capacity | Heating Capacity Airflow
0,
10% [TONS] [TONS] [CFM]

Radial scale is % oftime.

process map

Academic 165.2 85.3 42,120

2 Community 127.4 48.7 28,735
3 Pool 141 36.4 9,100
TOTAL 306.7 170.4 79,955
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OAU-1
OAU-3 COOLING — 6.5 86.7 TONS
13.9 TONS TOWER  s577TONS S 35,610 CFM
7,800 CFM 175 TON% 25,525 CFM il
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25,525 CFM BOILER 1: 800 MBh

BOILER 2: 400 MBh
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Rebar

Interior Finish

Insulatlrﬁ Forms

envelope

White TPO Roofing”° vs.
Approx. $2-3 /| SF

Integrated ICF Facade System
8% Reduction in Building Load
10% Reduction in Infiltration

Green Roof°’
Approx.$10-25/SF

Louvers over South Facing Glazing
20% Reduction Summer Solar Radiation
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ethylene-glvcol

12.9°F 61.5°F -

[oa 35254 cfm >
65% 9%

12.9°F 61.5°F '

[0A 25520 cim W >
65% 9%

12.9°F §1.5°F A

[oa 7798 cfm | >
£5% 9%

75.0°F 45.2°F
EA 29394 cfm >
60% 95%

75.0°F 45.0°F

EA 25520 Am >
50% 5%

75.0°F 48 1°F

EA 798 cfm

50% 95%

Pennsyivania State University

68 RR Cu (100 % air volume) 13°F 765% konuekta-usa ine.

< Exhaust Air

85.28°F 78.8°F 55%
86.36°F 79.88°F

e —

69.62°F

79.88°F

69.62°F

Intake Air

------

T+

89.6°F 40% ( 72.6F) 53.5°F
p——_

63.68°F
I




qneXUS hvac equipment selection

Design
nexus type (fin spacing-mm) 3.0 3.0 3.0 3.0 3.0 3.0
height (inch) 49.4 41.5 47.4 45.5 41.5 47.4
Chiller Plant Ana|ysis length Einch; 145.7 15.9 70.9 135.8 126.0 70.9
. installed depth inch 16.3 15.9 15.9 16.3 15.9 15.9
introdu i - 80
weight (dry) (Ib) 4498.0 3264.0 1058.0 3880.0 3264.0 1058.0
140 70 Building Loads waterFapacity . (gal) 128.6 91.0 30.6 111.2 91.0 30.6
proces . . . . . corrosion protection K031 K031 K031 K031 K032 K033
120 60 Cooling Capacity | Heating Capacity Airflow KWh/a
— Materials
- = [TONS] [TONS] [CFM]
envelo ‘ 2 100 e tubes copper copper copper copper copper copper
'2 v 1 Academic 35,610 321,059 424.23 |[fins alu (0.0157 inch) alu (0.0157 inch) alu (0.0157 inch) alu (0.4inch) alu (0.0157 inch) alu (0.0157 inch)
= 80 40 2 ) ) ) collectors steel steel steel steel steel steel
h o T mmm Design Cooling Peak Load 2 Community 57.7 39.6 25,525 232,429 554.12
vacC 5 -4 , —
8 o 30 £ —#—Outdoor Air Dry Bulb Average 3 Pool 13.9 28.3 7,800 70,986 | 524.34 [Rating data air side
'2 Media AIR AIR AIR AIR AIR AIR
—&—Outdoor Air Wet Bulb Average TOTAL 158.3 132.1 68,935 624,474 J[volume flow (cfm) 35254.0 25520.0 7799.0 29994.0 25520.0 7999.0
40 20 intake (°F/%r.h.) 30.0/ 65 30.0/ 65 30.0/ 65 75.0/ 60 75.0/ 61 75.0/ 62
outlet (°F/%r.h.) 64.9/17 64.9/17 64.9/17 52.5/96 52.5/97 52.5/98
20 10 pressure drop (inch H20) 0.6 0.6 0.6 0.7 1.7 2.7
0 0 Rating data water side
Media ETH-GLY 30%w ETH-GLY 30%w ETH-GLY 30%w ETH-GLY 30%w ETH-GLY 30%w ETH-GLY 30%w
R volume flow (gpm) 96.2 69.7 21.3 88.4 75.2 23.6
S ‘<Q' intake / outlet (°F) 71.6/41.6 71.6/41.6 71.6/41.6 41.4/715 41.4/71.8 41.4/71.6
pressure drop (ft H20) 97.0 97.0 101.0 92.0 92.0 89.0
Performance (BTU/h) 1365016.0 988256.0 301739.0 1255404.0 1079422.0 336822.0
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Chiller-1
Chiller-2
Chiller-3
Cooling Tower
Boiler-1
Boiler-2
OAU-1
OAU-2
OAU-3
EAU-1
EAU-2
EAU-3
Ethylene-Glycol System
Ethylene-Glycol System
Total
Total

Rotary-Screw Water Chillers
Rotary-Screw Water Chillers
Rotary-Screw Water Chillers
Axial Fan, Induced Draft
Gas-Fired Boiler
Gas-Fired Boiler
Dedicated Outdoor Air
Dedicated Outdoor Air
Dedicated Outdoor Air
Exhaust Air Unit
Exhaust Air Unit
Exhaust Air Unit
Without Pool
With Pool
Without Pool
With Pool

60 Tons
60 Tons
60 Tons
175Tons
800 MBh
350 MBh
38,000 CFM
27,000 CFM
8,000 CFM
34,500 CFM
24,500 CFM
9,000 CFM
65,000 CFM
8,000 CFM

equipment sizing

Exterior \
Equipment
Access

Boiler:
7 . 800MBh

3 Chillers: 60 Tons (ea)

Hydronic Module for
Ethylene-Glycol
Run Around System.

Basement Mechanical Room Layout

Roof Mechanical Layout
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academic — classrooms

| |
introducti : \;Tf :
| ¥
| — |I | Roof
process —— Yt RS
existing | |
envelCas closets : : |
hvac pool community academic | | |
| |
. . 11 | !i !
integration y - AR SN I S I
il f
sustainak | | @ @ @ K ) : | :
.. )
& ? v | i |
. ol L LDl el R First Floor
conclusic % % =ﬁ | I s 0

zone 3 zone 2 zone 1




academic — classrooms

introducti

process
envelope

hvac

Integration "

sustainak | - @

conclusic

zone 3




P —

qDEXUS academic — acoustics

Teo(Reverb Time) = 0.05V/A
TYPICAL CLASSROOM ACOU ST'C AN ALYSIS Recommended Time For Elementary School Classrooms: 0.6-0.8 seconds _V LCRAFT Y, S W, S \
Room Dimensions Frequency (Hz)| 125 250 500 1000 2000 4000 ' u 2
nexus : . Height: 13 ft Room Teo (s) | 0.682551 | 0.785962 | 0.48628 |0.516361 | 0.827285 | 1.085314
: Width: 30 ft

academlc Length: 28 ft A'q, @elllng: 3VLPA Metal_ Deck w/lpsulaﬁon- 840 sf C E L L U LAR D E C K
- . \ ™ - - Volume: 10,920 cf 125 | 250 500 [ 1000 ‘ 2000 4000 Galvanized Only
| ntrod uct| — 136 470.4 | 8988 | 6552 | 4788 | 294 For: Electrified Raceways — Canopies — Long Spans

- = Heavy Forms — Flat Acoustical Ceilings

Vulcraft Cellular Units are approved by U.L. for use as

Electrical Raceways. 1.5VLP & 1.5VLPA

NOTE: 5.71 In.2/Cell

process

Insulation
not installed

envelope by Vulcraft

hvac

.

2VLP & 2VLPA"

Integration

1.5BP & 1.5BPA

35 96ET -"2'0 9T PNIS [EI3W HXT UOAYL ,Z/T islIeM DY

THE A TP 12.20 In.?/Cell
5B 5.71 In.2/Cell 17.43 In.?/Cell ) '
i 5 8 3VLP & 3VLPA
sustainag 17.82 In.#/Cell
) § ACOUSTICAL DATA
A*a, Occupants: 29 Seated Students informally Dressed At Desks o Deck Absorption Coefficients Noise Recliuction RAL™
Type 125 250 500 1000 2000 4000 Coefficient Test No.
125 250 500 1000 2000 | 4000 1.5BPA 0.34 0.42 0.36 0.22 .017 0.17 0.30 W/O Insulation | A85-154
3NPA 0.40 0.38 0.47 0.19 0.11 0.17 0.30 W/O Insulation | A85-156
! ! | | 87 L8 1421 24.35 513 2935 1.5VLPA 0.09 0.11 0.25 0.14 0.16 0.28 0.15 W/O Insulation | A86-317
- RS AN - Wi ey =0t ol “jn‘v-m)mqwng Lol B SRS e ol 2VLPA 0.12 0.24 0.20 0.14 0.07 0.18 0.15 W/O Insulation | A86-319
= —_— — - 3VLPA 0.33 0.31 030 0.14 0.09 0.01 020 W/O Insulation | A86-321
A*a, Flooring: Heavy Traffic Carpet Tile on Concrete- 840 sf A*a, Glazing: Double Pane Argon —122sf 1.5BPA 0.38 0.49 0.63 0.98 0.74 0.54 0.70 W/ Insulation | A85-155
o = %00 e 2000 ‘ — = T S0 e 3NPA 0.48 0.56 0.98 0.92 0.72 0.58 0.80 W/ Insulation A85-157
! ! ! § 4000 | 125 250 ‘ 500 | 1000 2000 4000 1.5VLPA 0.14 0.21 0.61 0.99 0.69 0.27 0.65 W/ Insulation A86-318
. 168 | sS04 | 1176 | 3108 504 | 546 | 55 | 5 | 54 5 TR i 2VLPA 0.31 0.41 0.94 0.88 0.56 0.44 0.70 W/ Insulation | A86-320
- - - - - - 3VLPA 0.40 0.56 1.07 0.78 0.57 0.35 0.75 W/ Insulation A86-322
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Vr\exus sustainabilit

Baseline Building Loads

Cooling Capacity | Heating Capacit Airfl
ooling Capacity | Heating Capacity rriow kWh/a | sf/ton
[TONS] [TONS] [CFM]

nexus

introdu Full Building Load Breakdown Academic 165.2 85.3 42,120 609,496 29137 LEED 2009 for Schools
roces W Lights mPeople Miscellaneous M Infiltration m Envelope 2 Community 127.4 48.7 28,735 sieool el Sustainable Site 13
P 3 Pool 14.1 36.4 9,100 134,680 368.35 Water Efficienc 7
TOTAL 306.7 170.4 79,955 1,185,560 . y
enveloy Energy and Atmosphere 14
h VS Materials and Resources 4
vac
Nexus Building Load Indoor Environmental Quality 15
integra - -
] [TONS] (el Regional Priority Credits 0
sustainability Academic 86.7 35,610 321,050 424.23 2 y
3% 2 Community 57.7 39.6 25,525 232,429  554.12 Total 55
4% 3 Pool 13.9 28.3 7,800 70,986 524.34

Total: 1,643,205 BTU/hr
TOTAL 158.3 132.1 68,935 624,474
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OAU-1
OAU-3 COOLING OAU-2 86.7 TONS
13.9 TONS TOWER  57771ONS = 35,610 CFM
7,800 CFM 175 TON% 25,525 CFM % N\ il
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25,525 CFM BOILER 1: 800 MBh
BOILER 2: 400 MBh




appendix




VDEXUS project vasari preliminary energy outputs

Reading 4 NNW, PA Energy Use: Fuel Energy Use: Electricity " Humidity
Latitude: 40°25'00" Longitude: -075°56'00" Elevation: 360" |D: 367322 igq“ .
nexus 110 J-an Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec 11D 22% o 100°%
100 High & Low 100 78% 00 % -
- TemperatureF . coo ]
. d = i 0% T — o —
70 70
introduct ol — -
50 50 S0%
40| 40 40 %
Process i =N 30% -
20 20 0%
10 10
: & 26% (kWh) 10%
~10 (Therms) B Hvac 46% $58,241 604,160 o%
envelop _3:; —iD W Hvac T8% 552,186 51,384 Liahtin 20% i — - Jan Feb hdar Aor e Jun Jul Ay aey Sep Ot =1 Cec
s :;E Domestic Hot Water 22% 513,917 13,703 Il '_g ing ‘ ' a — Morning average — Afternoon average
100 100 566,103 65,087 Misc Equipment 28% $35.420 367,429 Mean daily range Full range
hvac 2o Cooling & Heating i 2 000 $127.522 1,322,850
<o Degree Days 0 Energy Use Annual Energy Use/Cost
a0 40 1500—
. —\ / 20 het CO: 59%
s : D 1.0004 ;
B} — 0 410"0
integratic
1.00 — 1.00 5004 Energy
0.950 P'l'eCIPIta'"OI"I 0.950 Generation
o.eo|(inches) Q.80 o Paotential
sustainat g 0.70
0.60 0.60 5004
0.50 0.50
0.40 0.40 -1.0004
1 0.320 0.320 (tons [ yr)
COﬂClUSI { 0.20 0.20 B Electricity Consumption 1,193
0 . 1 D e et T S e el 0. 10 Fuel Consumption 377 L _
0.00 0.00 I Roof PV Potential (High Effci ) Electricity £1%  $127.934 1.327.118  KWh
anpendix " Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec ooy TOEIE T = AEeney 5 W Fuel 53%  $66,105 65088 Thems
p p Winter Spring Summer Autumn B single 15" Wind Turbine Potentisl 0 ~<eion
[ Met CO: 1,047 '
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hybrid geothermal analysis

Geothermal Wells 130 Tons 5,000.00 48 S 240,000.00
WSHP-1 2Tons S 2,345.00 50 S 117,250.00
WSHP-2 15Tons S 16,650.00 2 S 33,300.00

Total S 390,550.00 ,
VS.

m“

Ethylene-Glycol System 65,000 CFM S 295,000.00

Figure 2—THE ECONOMICS
OF HYBRID SYSTEMS

[ Invest in hybrid GSHP vs. conventional HVAC
Fully invest in GSHP vs. hybrid
¥ Y

14%

12%

10%

oo
S

@
S

ADJUSTED INVESTMENT RATE OF RETURN (%)
F=
=

[
=

(=]

Cashman East CTA Tobacco Lofts
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Academic Zone

acad

emic

COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MoMr. 7/12 MoHr. 8712 Mo/Hr: Heating Design Cooling  Heating
Qutside Air: OADBMB/HR: 84/70/91 OADB: 77 OADE: 9 SADB 549 75.6
i H Ra Plenum 750 70.0
Space Plenum Net Percent: Space Percent ! Space Peak Coil Peak Percent | | Return 754 70.0
Sens.+Lat. Sens.+Lat Total Of Total : Sensible Of Total : Space Sens Tot Sens Of Total | | Ret/OA 76.0 70.0
Btu/mh Btuh Btu/h (%) Btush (%) . Btu/h Btu/h (%) | | Fn MtrTD 01 00
Envelope Loads : ! Envelope Loads P Fn BIATD 02 0.0
Skylite Solar 0 0 0 0 Skylite Solar ? 0 0 O 00 | | Fn Frict 07 0.0
Skylite Cond 0 ,4/0 /*‘“\»,o 0 /0%  Skylite Cond 1 ;/FO J 4 07000
Roof Cond 17,197 17,197 11 571 j 2";) Roof Cond v i 5,—-?6,’]69 -26,169 490
Glass Solar 303,680 303,680 p»,29 f 382,399 / 51/ Glass Solar i 4 o f0.00 AIRFLOWS
Glass/Door Cond 8,463 '8, 463»—«"' il -5 648/ el Glass/Door-Cond / -94,708 -84,709.« 17.72 Coolin Heatin
Wall Cond 6,280 8, zeom.»»" u J L2584 000" WallCond.d A 32217 A 32 2,17;»/6 03 || g 9
Partition/Door 0 0 0! Partition/Door 0 0 000 | |Diffuser 33,850 33,850
Floor 0 u o ] 0. Floor 0 0 0.00 | | Terminal 33,850 33,850
Adjacent Floor 0 0 0 0 0 0: Adjacent Floor 0 0 000 |MainFan 33,850 33,850
Infiltration 18,847 18,847 2: -1,675 0: Infitration -54,679 -54,679 1023 | | Sec Fan 0 0
Sub Total==> 354,467 0 354,467 34, 389,231 52. Sub Jotal==> -207,775 -207,775 38.87 | | Nom Vent 8,391 0
: : AHU Vent 8,391 0
Internal Loads : : Intemal Loads Infil 815 815
Lights 148,154 3315 151,469 15 148,154 20: Lights 0 0 0.00 | | MinStep/Rh 0 0
People 349,800 0 349,800 34 187,890 25: People 0 0 0.00 | | Return 34,666 34,666
Misc 21,791 0 21,791 2 2 ,?91 34 Misc 0 0 0.00 | | Exhaust 9,207 815
Sub Total==> 519,745 3,315 523,060 50 357.835? '48‘! Sub rotai—-> 0 0 0.00 | |Rm Exh 0 0
] iy S Auxiliary 0 0
Ceiling Load 0 0 1] 0 .0 : Ceiling Load 0 0 0.00 | | Leakage Dwn 0 0
Ventilation Load 0 0 126,077 12 p j” 0; Ventilation Load 0 0 0.00 | | Leakage Ups 0 0
Ad] Air Trans Heat 0 0 o ; 0\ AdJAIr Trans Heat 0 0 0
Dehumid. Ov Sizing 0 0 : OviUndr Sizing 0 0 0.00
Ov/Undr Sizing 944 944 0 944 0 : Exhaust Heat 0 0.00 ENGINEERING CKS
Exhaust Heat -708 -708 0! + QA Preheat Diff. -242 377 4534 ) i
Sup. Fan Heat 36,107 3. ! RA Preheat Diff. -84,424 1579 Cooling Heating
Ret. Fan Heat 0 0 0: | Additional Reheat 0  000||%OCA 272 0.0
Duct Heat Pkup 0 0 0. ! System Plenum Heat 0 0.00 | | cfmif 0.92 0.92
Underfir Sup Ht Pkup 0 0. i Underfir Sup Ht Pkup 0 0.00 | | cfmiton 390.60
Supply Air Leakage 0 0 0: : Supply Air Leakage 0 0.00 | | feiton 424.23
. H Btu/hr-ft* 28.29 -20.95
Grand Total ==> 875,155 2,607 1,039,946 100.00° 748,009 100.00 ' Grand Total ==» -207,774 -534,575 100.00 No. People 872
B i ‘ m
COOLING COIL SELECTION /’c ¥ 3 ;A j ! ‘g AREAS HEATING COIL SELECTION
Total Capacity Sens Cap. Coil Airflow Enter DB/WB/HR Leave DBIWBJHR 5 Gross Total Glass Capauty Coil Airflow Ent Lvg
ton MBh cfm °F E”F i grll‘,b’ °"F‘ EE gr.'lb / f (%) MBh cfm °F °F
Main Clg 86.7 1,040.0 765.6 33850 76.1 634 \'66.7,.7 54.2 52.5 57 1 Floor Z&/ﬁ,?ﬁfx Main Htg -7704 33,850 549 V5.6
Aux Clg 0.0 0.0 0.0 0 00 00 00 0.0 00 0.0 Part 0 IAux Htg 0.0 0 00 0.0
opt Vent 0.0 0.0 0.0 0 00 00 0.0 0.0 00 0.0 Int Door 0 Preheat 0.0 0 0.0 0.0
ExFIr 0
Total 86.7 1,040.0 Roof 13,000 0 0 | [Humidif 0.0 0 00 0.0
Wwall 19,551 5496 28 | |opt Vent 00 0 0.0 0.0
Ext Door 42 0 0 Total 7704

Project Name:
Dataset Name:

Elementary School
READING ELEM EQ.TRC

TRACE® 700 v6.2.8 calculated at 01:24 PM on 12/13/2012
Alternative - 1 System Checksums Report Page 1 of 3

trace700 zone checksum outputs

Community Zone

communit

COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MoMHr: 7/15 MoHr 9714 MoMr: Heating Design Cooling Heating
Qutside Air: OADBMB/HR: 88/72/94 OADB: 81 : OADB: 9 SADB 55.0 75.1
i ] RaPlenum 75.0 700
Space Plenum Net Percent: Space Percent . Space Peak Coil Peak Percent | | Return 753 700
Sens.+Lat  Sens.+Lat Total Of Total : Sensible  Of Total | Space Sens Tot Sens Of Total | | Ret/OA 765 700
Btu/h Btu/h Btuh (%) : Btu/h (%) | Btu/h Btuth (%) | | Fn MeTD 00 0.0
Envelope Loads . Envelope Loads ) Fn BITD 00 00
Skylite Solar 0 / 0 /70 skyite Solar £05 07 0.00 | | FnFrict 0.0 0.0
Skylite Cond 0 ;"‘ nf““\.,a : 10 0%  Skylite Cond w0 4 07 000
Roof Cond 21,396 21,396 3 : ,/ 14,803 3 ;! Roof Cond’ #28,504/ -28,504 1275
Glass Solar 202,257 202,257 294 ..248,940 [ 48 Glass Solar L bd /0 »000 AIRFLOWS
Glass/Door Cond 3,609 3609, 1 -8693/ <2  Glass/Door.Cond / -46,259 -46,258 A 2069 Cooli Heati
Wall Cond 2,931 2, 931_M’ An i248. 0" WallCond -18,029 19028851 || oolng  Heating
Partition/Door 0 0 0. Partition/Door 0 0 000 | |Diffuser 23308 19319
Floor 0 0 0: 0 0 Floor 0 0 0.00 | | Terminal 23,398 19,319
Adjacent Floor 0 0 0 0: 0 0:  Adjacent Floor 0 0 0.00 | | Main Fan 23,398 19,319
Infiltration 9,821 9,821 1: -3,488 -1 Infiltration -32,368 -32,368 1448 | | Sec Fan 0 0
Sub Total==> 240,014 0 240,014 35. 251,810 49!  Sub Total==> -126,161 -126,161 5642 | | Nom Vent 5,205 0
: ! AHU Vent 5,205 0
Internal Loads + Intemal Loads Infil 483 483
Lights 111,632 6,483 118,115 17 111,632 22 Lights 0 0 0.00 | | MinStop/Rh 0 0
People 239,060 0 239,060 35! 118,410 231 People 0 0 0.00 | |Return 23,768 19,769
Misc 32,812 0 32,812 5 32812 by Misc _ 0 0 0.00 | | Exhaust 5,575 450
Sub Total ==> 383,504 6,483 389,987 561 262,854? 515 Sub Totaf-—> / 0 0 0.00 | |Rm Exh 12 32
i i ;‘ { e i Auxiliary 0 0
Ceiling Load 0 0 0 0 0 Ceiling Load & 0 0 0.00 | | Leakage Dwn 0 0
Ventilation Load 0 0 63,290 9: 4 Ue-VentlIaﬂon Load ] 0 0 0.00 | | Leakage Ups 0 0
Adj Air Trans Heat 0 0 0. 0 X Adj Air Trans Heat 0 0 0
Dehumid. Ov Sizing 0 0: » ov/Undr sizing 1 1 0.00
Ov/Undr Sizing 931 931 0: 931 0 Exhaust Heat 0 0.00 ENGINEERING CKS
Exhaust Heat -1,341 -1,341 0: ; OA Preheat Diff. -124,228 55.56
Sup, Fan Heat 0 0: | RA Preheat Diff. 26,787 -11.98 Cooling  Heating
Ret. Fan Heat 0 0 0: | Additional Reheat 0 0.00 || % OA 225 0.0
Duct Heat Pkup 0 0 0. | System Plenum Heat 0 0.00 | | cfmift 0.73 0.60
Underfir Sup Ht Pkup 0 0: : Underfir Sup Ht Pkup 0 0.00 | | efm/ton 405.23
Supply Air Leakage 0 0 0: ' Supply Air Leakage 0 0.00 | | ft2/ton 55412
: : Btufhr-ft? 2166 -14.85
Grand Total ==> 624,450 5,142 692,882  100.00° 515,696 100.00 ' Grand Totaf ==> -126,159 -223,600 100.00 || No. People 451
o g g & i
COOLING COIL SELECTION ,/ 7N ]—; ‘fﬁ AREAS HEATING COIL SELECTION
Total Capacity SensCap. Coll Aiflow Enter DBMB/HR 3 Leave DBIWBIHR Gross Total Glass Capacity Coil Aifflow Ent Lvg
ton MBh MBh cfm g‘“F gn'lb / F \‘ °F grllb & (% MBh cfm °F °F
Main Clg 57.7 6929 5227 23,398 629 7661 55 0 52 7 56 7 Floor m;sss Main Htg 4752 19319 536 759
Aux Clg 0.0 0.0 0.0 0 00 0.0 0.0 00" " Part 0 lAux Htg 0.0 0 00 0.0
Opt Vent 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 Int Door 0 Preheat 0.0 0 00 00
ExFIr 0
Total 57.7 692.9 Roof 14,160 0 0 | [Humidif 0.0 0 0.0 0.0
wall 10,941 2,639 24 | [opt Vent 00 0 00 00
Ext Door 84 0 0 | |Totaf 475.2

00|
Pool Zone
COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MoMHr: 7/15 MoHr 7715 Mo/Hr. Heating Design Cooling Heating
Cutside Air: OADBAVB/HR: 88/72/94 OADB: 88 ; COADB: 8 SADB 636 106.7
I | Ra Plenum 750 700
Space Plenum Net Percent . Space Percent | Space Peak Coil Peak Percent | | Return 818 81.2
Sens.+Lat.  Sens.+Lat Total Of Total | Sensible Of Total | Space Sens Tot Sens Of Total | | Ret/OA 824 81.2
Btuh Btu/h Btuh )| Btu/h %) Btu/h Btufh (%) | | FnmtrTD 0.1 0.0
Envelope Loads . 5 m.,; Envelope Loads . o Fn BIATD 02 0.0
Skylite Solar 34,519 34,519 21 31510 ‘Skylite Solar y 3 /'WD ; <0 0.00 | | Fn Frict 07 0.0
Skyiite Cond 355 355 1.0 / 355 Skylite Cond 6,153 64537 13.50
Roof Cond 9,527 9527 6! 4 9,527 a g Roof Cond A4872 14972 852
Glass Solar 3,143 3,143 2;,,/ ot 3,143 Glass Solar 4 0 4000 AIRFLOWS
Glass/Door Cond 227 { 227:9 of il 207 GIassIDoor Cond / -3,838 3,938 A2 Coolna’ Heatd
Wall Cond 1,691 1,601 A L.1,69w1 Wall.Cond ./ 17,826 178261015 cotng  Heating
Partition/Door 0 0 0 0 0! Parition/Door 0 0 000 ||Diffuser 3413, 5813
Floor 0 0 0. ] 0. Floor 0 0 0.00 | | Terminal 5,913 5,913
Adjacent Floor 0 0 0 0 0 0!  Adjacent Floor 0 0 000 ||MainFan 5913 5913
Infiltration 21,258 21,258 13: 10,170 9 Infiltration -122,658 -122,658 69.83 | | Sec Fan 0 0
Sub Total==> 70,721 0 70,721 42! 59,633 52! Sub Total==> -165,547 165,547  94.24 | | Nom Vent 1,378 0
5 ! AHU Vent 1,378 0
Internal Loads ] : Internal Loads Infil 1,530 1,530
Lights 28,387 426 28,813 17 28,387 25 Lights 0 0 0.00 | | MinStop/Rh 5,913 50913
People 35,250 0 35,250 21 16,650 14+ People o 0 0.00 | | Return 7,275 7,433
Misc 11,118 0 11,118 7 0. Misc 0 0 0.00 | | Exhaust 2,740 1,520
Sub Tota)==> 74,754 426 75,180 45! (48] (SubTotal==> 0 0 0.00 | |Rm Exh 168 10
: f ! ( Auxiliary 0 0
Ceiling Load 0 0 0 0: u  Ceiling Load 0 0 0.00 | | Leakage Dwn 0 0
Ventilation Load 0 0 14,745 9: / 04+ Ventilation Load 0 0 0.00 | | Leakage Ups 0 0
Adj Air Trans Heat 0 0 0. n* A AIF Trahsyeat 5 0 0 0
Dehumid. Ov Sizing 0 0: - oviUndr Sizing 0 0 0.00
ov/Undr Sizing 0 0 0 0 0 | Exhaust Heat 1,269 -072 ENGINEERING CKS
Exhaust Heat 0 0 0; ! OA Preheat Diff. 0 0.00 ) )
Sup. Fan Heat 6,307 4: ! RA Preheat Diff. 0 0.00 Cooling  Heating
Ret. Fan Heat 0 0 0. . Additional Reheat -11,384 648 | | % OA 233 00
Duct Heat Pkup 0 0 0! | System Plenum Heat 0.00 | | cfm/ft 081 0.81
Underfir Sup Ht Pkup 0 0 Underfir Sup Ht Pkup 0 0.00 | | cfm/ton 42498
Supply Air Leakage 0 0 0: ' Supply Air Leakage 0 0.00 | | ft2iton 524.24
; ; Btu/hr-ft? 2289 -64.10
Grand Total ==> 145,475 426 166,053  100.00' 115,788  100.00 ' Grand Total ==> -165,547 -175,661 100.00 | | No. People 54
AT W
COOLING COIL SELECTION f’d 4B i ' 1:5 ‘k AREAS HEATING COIL SELECTION
Total Capacity Sens Cap. Coil Airflow Enter DBWE/HR / Leave DB.'WBIHR Gross Total Glass Capacﬂy Coil Aifflow  Ent Lvg
ton MBh MBh cfm °F F i grllb ;F\ A ,—grilb I f f* (%) MBh cfm °F °F
Main Clg 13.9 167.0 128.2 5913 827 68 8 84 87 63.0 604 | 755 "Fioor 7,295 Main Htg 3404 5913 544 1067
Aux Clg 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 00 00| Part ] ux Htg 0.0 0 00 0.0
opt Vent 0.0 0.0 0.0 0 00 00 00 00 00 00| IntbDoor 0 Preheat 00 0 00 00
ExFIr 0 Reheat -1761 5913 544 814
Total 13.9 167.0 Roof 6515 300 5 Humidif -127.2 6,122 18 318
wall 6,734 192 3 [Opt Vent 0.0 0 00 0.0
Ext Door 0 0 0 Total 46786

Project Name:
Dataset Name:

Elementary School
READING ELEM EQTRC

TRACE® 700 v5.2.8 calculated at 01:24 PM on 12/13/2012
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NEXUS ventilation calculations

Reading El y School - Reading, PA

ASHRAE 62.1 2007 Minimum Ventilation Calculations

n eX u S System Population, Ps 871
| | | | | Zone Population, Pz 700
[ RTU-1 | 3530 | 100.0% | 3310 | Occupant Diversity, D = (Pz-Ps)/Pz 80% b a =a/b
introduc
RTU-1 12702.9 0.36 0.7 11432 15753 35310 100.0% 35210 124% Yes Yes
Classroom 134 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 438.2 800 800.0 83% Yes Yes
Classroom 135 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 438.2 800 800.0 83% Yes Yes
p ro C e S S Classroom 136 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 4382 800 800.0 83% Yes Yes
Instructor Storage 137 Storage 245 0 0.12 0 0.00 29.4 0.8 36.8 0.27 0.7 29.4 42.0 135 135.0 221% Yes Yes
Special Education 140 Classroom 970 10 0.12 18 18.56 296.4 1.0 296.4 0.38 0.7 261.1 372.9 785 785.0 110% Yes Yes
Classroom 141 Classroom 790 10 0.12 26 3291 354.8 1.0 354.8 0.35 0.7 303.8 433.9 1000 1000.0 130% Yes Yes
I . Classroom 142 Classroom 790 10 0.12 26 3291 354.8 1.0 354.8 0.35 0.7 303.8 433.9 1000 1000.0 130% Yes Yes
e n Ve 0 p A Classroom 143 Classroom 790 10 0.12 26 32.91 354.8 1.0 354.8 0.35 0.7 303.8 433.9 1000 1000.0 130% Yes Yes
Classroom 144 Classroom 790 10 0.12 26 32.91 354.8 1.0 354.8 0.35 0.7 303.8 433.9 1000 1000.0 130% Yes Yes
Classroom 145 Classroom 790 10 0.12 26 32.91 354.8 1.0 354.8 0.35 0.7 303.8 433.9 1000 1000.0 130% Yes Yes
Custodial 147 Storage 55 0 0.12 0 0.00 6.6 1.0 6.6 0.33 0.7 6.6 9.4 20 20.0 112% Yes Yes
h Corridor 149/150 Corridor 1670 0 0.06 0 0.00 100.2 1.0 100.2 0.40 0.7 100.2 143.1 250 250.0 75% Yes Yes
VaC Conference 151 Conference 220 10 0.12 8 36.36 106.4 1.0 106.4 0.27 0.7 90.7 129.6 400 400.0 209% Yes Yes
Security 152 Office 65 5 0.06 1 15.38 8.9 1.0 89 0.30 0.7 7.9 11.3 30 30.0 165% Yes Yes
Corridor 153/154 Corridor 1085 0 0.06 0 0.00 65.1 1.0 65.1 0.33 0.7 65.1 93.0 200 200.0 115% Yes Yes
Classroom 155 Classroom 780 10 0.12 26 33.33 353.6 1.0 353.6 0.35 0.7 302.6 432.2 1000 1000.0 131% Yes Yes
i n e rati Vestibule 156 Vestibule 100 0 0.06 0 0.00 6.0 1.0 6.0 0.01 0.7 6.0 8.6 760 760.0 8767% Yes Yes
g Maintenance 157/158 Storage 275 0 0.12 0 0.00 33.0 1.0 33.0 0.33 0.7 33.0 47.1 100 100.0 112% Yes Yes
Classroom 159 Classroom 780 10 0.12 26 33.33 353.6 1.0 353.6 0.35 0.7 302.6 432.2 1000 1000.0 131% Yes Yes
Classroom 160 Classroom 780 10 0.12 26 33.33 353.6 1.0 353.6 0.35 0.7 302.6 432.2 1000 1000.0 131% Yes Yes
L Conference 161 Conference 85 5 0.06 2 23.53 15.1 1.0 15.1 0.30 0.7 13.1 18.8 50 50.0 166% Yes Yes
S u St al n - Corridor 214/215 Corridor 1670 0 0.06 0 0.00 100.2 1.0 100.2 0.40 0.7 100.2 143.1 250 250.0 75% Yes Yes
Classroom 216 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 4382 800 800.0 83% Yes Yes
Classroom 217 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 4382 800 800.0 83% Yes Yes
Classroom 218 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 4382 800 800.0 83% Yes Yes
L Instructor Storage 320 Storage 245 0 0.12 0 0.00 29.4 1.0 29.4 0.22 0.8 29.4 36.8 135 135.0 267% Yes Yes
C O n C I u S I Special Education 324 Classroom 570 10 0.12 18 18.56 296.4 1.0 296.4 038 08 296.4 370.5 785 785.0 112% Yes Yes
Classroom 325 Classroom 750 10 0.12 26 34.67 350.0 1.0 350.0 0.35 0.8 350.0 437.5 1000 1000.0 129% Yes Yes
Classroom 326 Classroom 750 10 0.12 26 34.67 350.0 1.0 350.0 0.35 0.8 350.0 437.5 1000 1000.0 129% Yes Yes
Classroom 327 Classroom 750 10 0.12 26 34.67 350.0 1.0 350.0 0.35 0.8 350.0 437.5 1000 1000.0 129% Yes Yes
a e n d i X Classroom 328 Classroom 750 10 0.12 26 34.67 350.0 1.0 350.0 0.35 0.8 350.0 437.5 1000 1000.0 129% Yes Yes
p p Classroom 329 Classroom 750 10 0.12 26 34.67 350.0 1.0 350.0 0.35 0.8 350.0 437.5 1000 1000.0 129% Yes Yes
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OAU-1/2, EAHU-1/2

SUMMARY

Winter

Heating Energy Requirement
Effectiveness Heating

summer
Cooling Energy Requirement

Effectiveness Cocling/Reheat

Year

Heating Energy

Cooling Energy

Electricity {A Fans, Pumps)
Total Energy Consumption
Effectiveness

Peak Demand
Cooling

Heat

kWhia

kWh'a

kWhi'a
kWhi'a
kWhi'a
kWhia

Ew
tons

kW
MBTUWh

Withouot
E Recovery

856,050

194,610

856,050
194 51D

D
1,050,660

1,525
433

1,340
4,572

Konvekia
System

402,000
0.53

173,410
0.08

402,000
178,410
14 503
594,913
43%

1,355
385

835
1,325

Energy/Financial Comparison: Pennsylvania State AEI

QAU-1/2/3, EAHU-1/2/3

SUMMARY

Winter

Heating Energy Requirement
Effectiveness Heating

Summer
Cooling Energy Requirement

Effectivenessz Cooling/Rehsat

Year

Heating Energy

Cooling Energy

Electricity {A Fans, Pumps)
Total Energy Consumption
Effectiveness

Peak Demand
Cooling

Heat

kWh'a

kWhfa

k\Whia
k\Whia
k\Whia
kWh'a

EwW
tons

kW
MEBTUWh

Withouot
E Recovery

265,900

215 66D

965,900
218 66D

D
1,185,560

1,722

AED
1,512
5,459

ethylene-glycol system efficiency & msds report

Energy/Financial Comparison: Pennsylvania State AEI

Konvekia

System

407,500
0.58

200 460
D.05

407,500
200,460
16,514
624,474
AT%

1,522
432

411
1,402

Health 1

Fire |

Ji Sciencelah cor

Chemicals & Laboratory Equipment P

Personal
Protection

Material Safety Data Sheet
Ethylene glycol MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylene glycol Contact Information:

Catalog Codes: SLE1072 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 107-21-1 Houston, Texas 77396

RTECS: KW2975000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Ethylene glycol . .
Order Online: Sciencelab.com

Cl#: Not available.

CHEMTREC (24HR Emergency Telephone), call:
Synonym: 1 2-Dihydroxyethane; 1,2-Ethanediol; 1-800-424-9300
1,2-Ethandial, Ethylene dihydrate; Glycol alcohol;

Monoethylene glycol; Tescol International CHEMTREC, call: 1-703-527-3887

Chemical Name: Etnylene Glycol For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: HOCH2CHZ20H

Section 2: Composition and Information on Ingredients

Composition:

Name | cAs# | % by Weight

Ethylene glycol 107-21-1 | 100

Toxicological Data on Ingredients: Ethylene glycol: ORAL (LD50): Acute: 4700 mg/kg [Rat]. 5500 mg/kg [Mouse]. 6610 mg/
kg [Guinea pig]. VAPOR (LC50): Acute: &gt;200 mg/m 4 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of ingestion. Slightly hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of
inhalation. Severe over-exposure can result in death.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Mutagenic

for mammalian somatic cells. Non-mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure to a highly toxic
material may produce general deterioration of health by an accumulation in one or many human organs

Section 4: First Aid Measures
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nexus { Cariicr ] Outdoor Air Handlers ,_ Air-Cooled Chillers Gas, 0l & Gas/Oil ; ENGINEERING DATA L/56C_2 7 5 8 0 2 12 15 55|l X
) with PURON® Refrigerant (R-410A) Wt 200 - - - ' - - 25
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OAU-1
OAU-3 COOLING OAU-2 86.7 TONS
13.9 TONS TOWER  57771ONS = 35,610 CFM
7,800 CFM 175 TON% 25,525 CFM % N\ il
f oo .___:___._::_—:::::—l-:; R v
et =
Y e
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EAU-3 T Pp— =
00 EFN EAU-2 (3) CHILLERS: 60 TON (EA) o010 CFM
25,525 CFM BOILER 1: 800 MBh
BOILER 2: 400 MBh




