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APPENDIX 4.C: NEW PUMP SELECTIONS 
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NEW AHU CHW PUMP SELECTION 

NEW AHU Pump Selection 
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NEW HW PUMP SELECTION 
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APPENDIX 4.D: NEW AIR HANDLER, EXHAUST FAN SELECTION 
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NEW AHU SELECTIONS 
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NEW EXHAUST FAN SELECTIONS 
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APPENDIX 4.E: EXISTING AND UPDATED KEY EQUIPMENT SCHEDULES 
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Existing Design - Pump Schedule for Ventilation Heating and AHU Chilled Water Coils 

Designation Service Location GPM 

Pump 
Head 
(ft. of 
H2O) 

Motor 
HP 

Manufacturer 
Model 

Number 
RPM 

CWP-1 
Chilled 
Water 

Basement 
Mezzanine 

2780 150 150 Armstrong 
SG-1010 

Horizontal 
Spilt 

1800 

CWP-2 
Chilled 
Water 

Basement 
Mezzanine 

2780 150 150 Armstrong 
SG-1010 

Horizontal 
Spilt 

1800 

CWP-3 
Standby 

Chilled 
Water 

Basement 
Mezzanine 

2780 150 150 Armstrong 
SG-1010 

Horizontal 
Spilt 

1800 

CWP-4 
Chilled 
Water 

Low Flow 

Basement 
Mezzanine 

800 60 60 Armstrong 
SG-88 

Horizontal 
Spilt 

1800 

HWP-5 
Ventilation 

Heating 
First Floor 930 100 40 Armstrong 

Series 
4300 

6x6x11.5 
Vertical 
Inline 

1800 

HWP-6 
Ventilation 

Heating 
First Floor 930 100 40 Armstrong 

Series 
4300 

6x6x11.5 
Vertical 
Inline 

1800 

 

 

 

 

Existing Design – Basic Lab and Office AHU Schedule 

Designation Service Location 
Capacity 

(cfm) 

OA 
Capacity 

(cfm) 

Heat Recovery 
Wheel 

Supply Motor 
HP 

ACF-1 Lab Mech. Penthouse 50,000 50,000 Y 100 

ACF-2 Lab Mech. Penthouse 50,000 50,000 Y 100 

ACF-3 Lab Mech. Penthouse 50,000 50,000 Y 100 

ACF-4 Lab Mech. Penthouse 50,000 50,000 Y 100 

ACF-5 Lab Mech. Penthouse 50,000 50,000 Y 100 

ACF-6 Offices Mech. Penthouse 33,000 4,950 N 60 

ACF-7 Offices Mech. Penthouse 33,000 4,950 N 60 

ACF-8 Offices Mech. Penthouse 33,000 4,950 N 60 
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Proposed Design - Pump Schedule for Ventilation Heating and AHU Chilled Water Coils 

Designation Service Location GPM 

Pump 
Head 
(ft. of 
H2O) 

Motor 
HP 

Manufacturer 
Model 

Number 
RPM 

CWP-1 

Active 
Chilled 
Beams 

CLG 

Basement 
Mezzanine 

2780 150 150 Armstrong 
SG-1010 

Horizontal 
Split 

1800 

CWP-2 
Standby 

Active 
Chilled 
Beams 

CLG  

Basement 
Mezzanine 

2780 150 150 Armstrong 
SG-1010 

Horizontal 
Split 

1800 

CWP-3 
AHUs + 
Process 

CHW 

Basement 
Mezzanine 

2000 150 100 Armstrong 
12x10x12.5H 

Horizontal 
Split 

1800 

CWP-4 
Standby 

AHUs + 
Process 

CHW  

Basement 
Mezzanine 

2000 150 100 Armstrong 
12x10x12.5H 

Horizontal 
Split 

1800 

CWP-5 
Chilled 
Water 

Low Flow 

Basement 
Mezzanine 

800 60 60 Armstrong 
SG-88 

Horizontal 
Split 

1800 

HWP-5 

Active 
Chilled 
Beams 

HTG 

First Floor 1400 100 50 Armstrong 
8x8x11.5 
Vertical 
Inline 

1800 

HWP-6 
Standby 

Active 
Chilled 
Beams 

HTG 

First Floor 1400 100 50 Armstrong 
8x8x11.5 
Vertical 
Inline 

1800 
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Proposed Design – Basic Lab and Office AHU Schedule 

Designation Service Location 
Capacity 

(cfm) 
OA Capacity 

(cfm) 
Enthalpy/Sensible 

Supply 
Motor HP 

AHU-EXT-1 Lab/Office Mech. Penthouse 36,000 36,000 Y/N 50 

AHU-EXT-2 Lab/Office Mech. Penthouse 36,000 36,000 Y/N 50 

AHU-INT-LS1 
Interior Lab 
Life Science 

Mech. Penthouse 50,000 50,000 Y/Y 75 

AHU-INT-LS2 
Interior Lab 
Life Science 

Mech. Penthouse 50,000 50,000 Y/Y 75 

AHU-INT-MS1 
Interior Lab 

Material 
Science 

Mech. Penthouse 50,000 50,000 Y/Y 75 

AHU-INT-MS2 
Interior Lab 

Material 
Science 

Mech. Penthouse 50,000 50,000 Y/Y 75 
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APPENDIX 4.F: EXISTING WATER FLOW DIAGRAMS 
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CPP - 1

HW - HTR HW - HTR HW - HTR

MPR

MPS

V-2

V-5

V-6

WF-1

ET - 1

HTX - 3

HTX - 4

HWP - 5

HWP - 6

VHWR

HW

PRV - 3

PRV - 2

PRV - 1

HW - HTR

VAVN LSBN

Typical Per Floor

HWS

HWR

CSG -1 CSG - 2 CSG - 3

MPR

MPS

CLSTo Lab ACFs

CW

PRV Station

MPS

LPS

HPS from 
Campus Plant

CPP-2

 

 

 

 

 

Legend 
HW:  Hot Water 
HPS:  High Pressure Steam 
MPS:  Medium Pressure Steam 
LPS:  Low Pressure Steam 
CLS:  Clean Steam 
CW:  Cold Water 
CSG:  Clean Steam Generator 
PRV:  Pressure Reducing Valve 
ET:  Expansion Tank 
HTX:  Heat Exchanger 
CPP:  Condensate Power Pump 

ACF Units in 
Mechanical 
Penthouse

CPP - 3

To Material Science Labs

LPR

MPR
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WF-2

ET -3

From Material 
Science Labs

From Life 
Science Labs

PCWP - 8

PCWP - 7

PCWR

HTX - 1

HTX - 2

CWS

PCWS

Material 
Science Labs

To Life 
Science Labs

To ACF Units in 
Mechanical 
Penthouse

CWS from main 

CWP - 4

CWP - 3

CWP - 2

CWP - 1

Pump Bypass

ET - 2

CWR to main

 

 

 

Legend 

HTX:  Heat Exchanger 
ET:  Expansion Tank 
CWP:  Chilled Water Pump 
PCWP:  Process Chilled Water Pump 
WF:  Water Filter 
PCWS/R:  Process Chilled Water  

Supply/Return 
CWS/R:  Chilled Water Supply/Return 
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APPENDIX 4.G: TRANE TRACE OUTPUTS 
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APPENDIX 4.H: LOW FLOW FUME HOOD CUTSHEETS 
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APPENDIX 4.I: ADDITIONAL CFD DATA 
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Detailed Geometries 

Element 
Length Width Height Location 

∆x (m) ∆y (m) ∆z (m) x (m) y (m) z (m) 

Room  3.3528 3.218 3.3528 - - - 

Human  0.5 0.5 1.89 2.48 1.21 0.0 

Table  1.0668 0.853 1.0668 0.579997 0.0 0.0 

Fume Hood Base 1.4 0.853 1.0668 1.9528 0.0 0.0 

Fume Hood Wall1 0.0 0.853 2.0 1.9528 0.0 0.0 

Fume Hood Wall2 0.0 0.853 2 3.3528 0.0 0.0 

Fume Hood Sash 1.4 0.0 0.48 1.9528 0.853 1.52 

Fume Hood Top 1.4 0.853 0.1 1.9528 0.0 2.00 

Table (2) 3.3528 0.609759 1.0668 0.0 2.608241 0 

Cabinet  0.914630 0.304800 0.914630 2.0 2.9132 1.6 

Wallboard  1.544630 0.075 1.15 0.0 3.143 1.429996 

General Exhaust  0.609 0.609 0.0 2.0 2.0 3.3528 

Ceiling Diffuser 
(16, locations vary) 

0.15225 0.15225 0.15225 Varies 

Contaminant Inlet 
C=1000 

0.335280 0.3048 0.0 2.557516 0.49 1.06685 

Fume Hood Outlet  1.4 0.853 0.0 1.952800 0.0 2 
Surface Temperatures of applicable elements were set at 25

o
C 

 

 

 

 

 

CFD File Results: Residuals  

Scenario Mass Residual 
Temperature 

Residual 
KE Residual EP Residual 

Simulation 
Length 

(hr:min) 

100 fpm, 18” Sash 1.01% 0.01% 11.6% 0.6% 1:59 

80 fpm, 18” Sash 0.63% 0.009% 12.5% 0.1% 2:05 

100 fpm, 30” Sash 1.60% 0.01% 12.5% 0.9% 2:04 

80 fpm, 30” Sash 1.11% 0.01% 9.8% 0.45% 2:06 

Model Parameters 

Turbulence Model KECHEN 

Differencing Scheme Hybrid 

Energy Equation Temperature 

Iterations 4,000 

Ambient Temperature 25
o
C 

Grid Size 55 x 45 x 42 

Inlet Conditions 

Scenario 
Desired Exhaust Flow Total Inlet Diffuser Flow Inlet Velocity/ Cell 

CFM CFM m/s 

80 FPM, 18” Sash 540 500 0.629 

80 FPM, 30” Sash 900 800 1.006 

100 FPM, 18” Sash 675 600 0.787 

100 FPM, 30” Sash 1125 1000 1.258 
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APPENDIX 4.J: LIFE CYCLE COST BREAKDOWN 
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