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Safety & Security 

Lifecycle & Maintenance 

Cost Effective 

Goals 

Reduce, Reuse, Recover 

Integration 

Learning Tool 

owner goals  nexus goals  
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mechanical design process map 

Baseline Building Loads

Cooling Capacity 

[TONS]

Heating Capacity 

[TONS]

Airflow                      

[CFM]
kWh/a sf/ton

1 Academic 165.2 85.3 42,120 609,496         291.37

2 Community 127.4 48.7 28,735 441,265         270.53

3 Pool 14.1 36.4 9,100 134,680         368.35

TOTAL 306.7 170.4 79,955 1,185,560     

Zone  process map 
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mechanical design process map 
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hvac equipment selection 
Column1 Column2 Column3AHU 1 Column4 AHU 2Column5 AHU 3Column6 EAHU 1Column7 EAHU 2 Column8 EAHU 3

Design

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

length (inch) 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

weight (dry) (lb) 4498.0 3264.0 1058.0 3880.0 3264.0 1058.0

water capacity (gal) 128.6 91.0 30.6 111.2 91.0 30.6

corrosion protection KO31 KO31 KO31 KO31 KO32 KO33

Materials

tubes copper copper copper copper copper copper

fins alu (0.0157 inch) alu (0.0157 inch) alu (0.0157 inch) alu (0.4 inch) alu (0.0157 inch) alu (0.0157 inch)

collectors steel steel steel steel steel steel

Rating data air side

Media AIR AIR AIR AIR AIR AIR

volume flow (cfm) 35254.0 25520.0 7799.0 29994.0 25520.0 7999.0

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

pressure drop (inch H2O) 0.6 0.6 0.6 0.7 1.7 2.7

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

volume flow (gpm) 96.2 69.7 21.3 88.4 75.2 23.6

intake / outlet (°F) 71.6 / 41.6 71.6 / 41.6 71.6 / 41.6 41.4 / 71.5 41.4 / 71.8 41.4 / 71.6

pressure drop (ft H2O) 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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equipment sizing 

Roof Mechanical Layout Basement Mechanical Room Layout 

  hvac 

Equipment Breakdown

Equipment Description Capacity Price

Chiller-1 Rotary-Screw Water Chillers 60 Tons 55,300.00$                 

Chiller-2 Rotary-Screw Water Chillers 60 Tons 55,300.00$                 

Chiller-3 Rotary-Screw Water Chillers 60 Tons 55,300.00$                 

Cooling Tower Axial Fan, Induced Draft 175 Tons 27,375.00$                 

Boiler-1 Gas-Fired Boiler 800 MBh 16,475.00$                 

Boiler-2 Gas-Fired Boiler 350 MBh 7,725.00$                   

OAU-1 Dedicated Outdoor Air 38,000 CFM 172,400.00$              

OAU-2 Dedicated Outdoor Air 27,000 CFM 163,200.00$              

OAU-3 Dedicated Outdoor Air 8,000 CFM 54,400.00$                 

EAU-1 Exhaust Air Unit 34,500 CFM 12,320.00$                 

EAU-2 Exhaust Air Unit 24,500 CFM 10,540.00$                 

EAU-3 Exhaust Air Unit 9,000 CFM 5,600.00$                   

Ethylene-Glycol System Without Pool 65,000 CFM 295,000.00$              

Ethylene-Glycol System With Pool 8,000 CFM 355,000.00$              

Total Without Pool 863,210.00$              

Total With Pool 990,935.00$              
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second floor duct layout first floor duct layout third floor duct layout 
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Proposed Structural Redesign Existing Structural Bay Configuration 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

academic – classrooms 

  integration 

 

zone 3 zone 1 zone 2 

community academic pool 
a 

existing 

closets 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

academic – classrooms 

  integration 

 

zone 3 zone 1 zone 2 

community academic pool 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

academic – acoustics 

  integration 

 

zone 3 zone 1 zone 2 

community academic pool 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

community - lobby 

  integration 

 

zone 3 zone 1 zone 2 

community academic pool 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

community - multipurpose 

  integration 

 

zone 3 zone 1 zone 2 

community academic pool 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

pool 

  integration 

 

zone 3 zone 1 zone 2 

community academic pool 



nexus 

 

introduction 

 

process map 

 

envelope 

 

hvac 

 

integration 

 

sustainability 

 

conclusion 

 

appendix 

 

 

 

 

sustainability 
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Baseline Building Loads

Cooling Capacity 

[TONS]

Heating Capacity 

[TONS]

Airflow                      

[CFM]
kWh/a sf/ton

1 Academic 165.2 85.3 42,120 609,496         291.37

2 Community 127.4 48.7 28,735 441,265         270.53

3 Pool 14.1 36.4 9,100 134,680         368.35

TOTAL 306.7 170.4 79,955 1,185,560     

Zone

Building Loads

Cooling Capacity 

[TONS]

Heating Capacity 

[TONS]

Airflow                      

[CFM]
kWh/a sf/ton

1 Academic 86.7 64.2 35,610 321,059         424.23

2 Community 57.7 39.6 25,525 232,429         554.12

3 Pool 13.9 28.3 7,800 70,986           524.34

TOTAL 158.3 132.1 68,935 624,474         

Zone

vs 

Nexus Building Load 

Sustainable Site 13

Water Efficiency 7

Energy and Atmosphere 14

Materials and Resources 4

Indoor Environmental Quality 15

Innovation and Design Process 2

Regional Priority Credits 0

Total 55

LEED 2009 for Schools
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 appendix 

100’ 

220’ 

Equipment Capacity Unit Price Quantity Price

Geothermal Wells 130 Tons 5,000.00$                  48 240,000.00$             

WSHP-1 2 Tons 2,345.00$                  50 117,250.00$             

WSHP-2 15 Tons 16,650.00$                2 33,300.00$                

Total 390,550.00$             

Equipment Capacity Price

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

vs. 
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ventilation calculations 
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871

AHU Capacity cfm Percent OA OA cfm 700

RTU-1 35310 100.0% 35310 80% b a =a/b

Area People O.A. Rate Area O.A. Rate # of Occupants Table 6-2 Table 6.3 Zone Primary Air Flow Percent OA Actual O.A. Flow

(SF) (cfm/person) (cfm/SF) Furniture Zone Air Dist. Eff. System Vent. Eff. Set Point (cfm)

Az Rp Ra Pz,f Vbz = Rp*Pz + Ra*Az Ez Voz = Vbz / Ez Zp = Voz / Vpz Ev Vou = D*∑(Rp*Pz) + ∑(Ra*Az) Vot = Vou / Ev Vpz OA = % * Vpz =(OA/Vot) -1

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

Classroom 136 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

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 32.91 354.8 1.0 354.8 0.35 0.7 303.8 433.9 1000 1000.0 130% Yes Yes

Classroom 142 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 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

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

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 8.9 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

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

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

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

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 0.7 306.8 438.2 800 800.0 83% Yes Yes

Classroom 217 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 438.2 800 800.0 83% Yes Yes

Classroom 218 Classroom 815 10 0.12 26 31.90 357.8 1.0 357.8 0.45 0.7 306.8 438.2 800 800.0 83% Yes Yes

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

Special Education 324 Classroom 970 10 0.12 18 18.56 296.4 1.0 296.4 0.38 0.8 296.4 370.5 785 785.0 112% 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

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

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

Custodial 331 Storage 55 0 0.12 0 0.00 6.6 1.0 6.6 0.33 0.8 6.6 8.3 20 20.0 142% Yes Yes

Maximum Zp 0.45

Reading Elementary School - Reading, PA

ASHRAE 62.1 2007 Minimum Ventilation Calculations

System Population, Ps

Zone Population, Pz

Occupant Diversity, D = (Pz-Ps)/Pz

% Above Min OA
Meets 

Standard?

Meets LEED 

30%?

Occupant 

Density

Breathing Zone O.A. 

Flow Required   Vbz 
Zone outdoor airflow Primary O.A. fraction Uncorrected O.A. Intake Design O.A. IntakeRoom Name

Room 

Number
Occupancy Category
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chiller cooling load profiles 
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