SUSTAINABILITY A HOLISTIC APPROACH
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BUILDING PERFORMANCE




I SquareBuilding

Building Type: Univ. Library
Location/ Climate: Fargo, ND
Total Floor Area |sf): 300,000
Elect. Rate: 50.07/kWh
Fuel Rate: 50.96/Therm
Approx. Liveload [Occuoants): 2,627
Ave, Lighting Pwr. Density: 131 W2
HVAL Systenn: Underfloor

Electric Power Plant Sources

Fossil: 6%
Nuclear: 16%
Hydroelectric: 6%
Renewable: 2%

Heat Rejection 0.23%
Space Hegting 4.9°%
Fans 7.97%

Pumps &8 Pux 2.37%

Lights 13.9%

Space Cooling 17.9%

hisc Bquip 45.9% BEteror Loads 0.8%

Haot Wiater 17.0%

Space Hegting $2.0°%



Potential

Photovoltaic Potential 4
Annual Energy Savings:
Total Installed Panel Cost:
Nominal Rated Power:
Maximum Payback Period:

Wind Energy PotentiaP
Annual Electrié&Generation

9,903 kWh
$45,906 / yr
6 KW

44 yrs @ $0.07 / kWh 4. Results based on all exterior
surfaces being analyzed. Escalation rate of 2% appliec
electric rate. Payback calculation does not include fed:
or state incentives, loan information, or tax breaks.

5,565 kWh 6.

A single 15 ft diameter turbine, with cirt and cutout
winds of 6 mph and 45 mph respectively, and located !
the coordinates of the weather data.



Natural Ventilation Potential
Total Hours Mech. Cooling Required:

Possible Natural Ventilation Hours:

Possible Annual Electric Energy Savings:

Possible Annual Electric Cost Savings:

Net Hours Mech. Cooling Required:

1,859 Hours
814 Hours
249,488 kWh

$16,466

1,045 Hours 7. Assumes natural ventilation only
during comfort zone periods and air changes per
hour are less than 20 ACH. Building form & openil
design must be able to allow stack effect or cross
ventilation.




Design Alternate

HVAC
111.3 EER Packaged VAV, 84.8% boiler heating
2Central VAV, HW Heat, Chiller 5.96 COP, Boilers 84.5 e
34-Pipe Fan Coil System, Chiller 5.96 COP, Boileref84.5
4Central VAV, Electric Resistance Heat, Chiller 5.96 COP
52-Pipe Fan Coil System, Chiller 5.96 COP, Boilers 84.5 eff
6 Premium Eff. VAV w/ Reheat, £300 ton (7.0 COP)
7 Premium Eff. VAV w/ Reheat, >300 ton (7.5 COP)
8 UnderfloorAir Distribution

Lighting Efficiency (lighting power density )
LPD 10% less than base run
LPD 20% less than base run
LPD 30% less than base run
LPD 40% less than base run
Lighting Control
Occupancy sensors
Daylighting sensors & controls
3 OccupancyDaylightingsensors & controls

A WN P

N -

Roof Construction

1Metal Frame Roof without Insulation

2Metal Frame Roof with Code Compliant Insulation

3Metal Frame Roof with High Insulation

4Metal Frame Roof with Super High Insulation

5Wood Frame Roof without Insulation

6Wood Frame Roof with Code Compliant Insulation

7Wood Frame Roof with High Insulation

8Wood Frame Roof with Super High Insulation

9Continuous Deck Roof without Insulation
10Continuous Deck Roof with Code Compliant Insulation
11Continuous Deck Roof with High Insulation
12Continuous Deck Roof with Super High Insulation
13Cool Roof R11 continuous ins. over roof deck
14Cool Roof R15 continuous ins. over roof deck
15Cool Roof R20 continuous ins. over roof deck
16Cool Roof R30 continuous ins. over roof deck
17Structural Ins. Panel (SIP) Roof 6.25in (165mm)
18Structural Ins. Panel (SIP) Roof 8.25in (210 mm)
19Cool Roof R38 continuous ins. over roof deck
20Cool Roof R50 continuous ins. over roof deck
21Structural Ins. Panel (SIP) Roof 10.25in (260mm)



Construction
1Metal Frame Wall without Insulation
2Metal Frame Wall with Code Compliant Insulat
3Metal Frame Wall with High Insulatior
4Metal Frame Wall with Super High Insulati
5Massive Wall without Insulatior
6Massive Wall with Code Compliant Insulat
7Massive Wall with High Insulati
8Massive Wall with Super High Insulat
9Structural Ins. Panel (SIP) Wall 4.5in (114
10Structural Ins. Panel (SIP) Wall 6.5in (165
Insulated Concrete Form (ICF) Wall, 10" thick
11form
Insulated Concrete Form (ICF) Wall, 12" thick
12form
Insulated Concrete Form (ICF) Wall, 14" thick
13form
Structural Ins. Panel (SIP) Wall 8.25in
14(210mm)
Structural Ins. Panel (SIP) Wall 10.25in
15(260mm)
Structural Ins. Panel (SIP) Wall 12.25in
16(311mm)

Walls
Glazing Type

1Monolithic Clear Love

2Insulated Clear Low Hot Climate

3insulated Clear Low Cold Climat

41nsulated Green Low

5Insulated Blue Lowe

6Insulated Grey Low

7Insulated Bronze Low

8Insulated Blue Reflective Leav

9Insulated Green Reflective Laav
10Insulated Grey Reflective Leav

11linsulated Bronze Reflective Laav
Super Insulated-pane Clear Low
12e
PPG SB70XL/Cle:
131G

Translucent Wall Panel, {u53, SHGC 0.36, Tvis

140.25)

Translucent Wall Panel, {u53, SHGC 0.51yis

150.50)

Translucent Wall Panel, {29, SHGC 0.19yis

160.20)

Translucent Wall Panel, {J10, SHGC 0.0®yis

170.04)

Glass Amount
110%
2-10%
325%
4-25%
550%
6-50%
7Remove all



Energy/carbon efficiency simulations for various design configurations
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* Suv Equivalency: 15,000 miles driven annually; 14 miles per gallon (5.95 km per liter).
1 Therm is equal to100,000 BTU tis approximately the amount of energy needed to heat 1

water from 39 °F (3.9 °C)to 40

1 Kwh is equal to 1000 watt hours
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WhereShouldwe put it ?
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