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Community-Scale



Related Work

• CitySim (Robinson et al. 2009)
• umi (Reinhart et al. 2013)
• Prototype model approach (Marston et al. 

2014)
• Literature review (Reinhart and Davila 2016)



NZP Tool

• US Army Corps of Engineers
• 2011 –
• Army bases and installations

– 10,000 – 50,000 residents
– Sparse building density
– Standardized building designs
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Prototype Models



Prototype Models: Commercial



Prototype Models: Army



Prototype Models: Residential















• Infiltration Package
– Reduced Infiltration Measure

• infiltration = 0.25 CFM/ft2
– Vestibule Measure

• vestibule = true

• HVAC Package
– High-Efficiency Boiler Measure

• boiler_type = “condensing”
• boiler_eff = 0.9

– High-Efficiency Chiller Measure
• chiller_cop = 4.45

– High-Efficiency Fan Measure
• fan_eff_supply = 0.75
• fan_eff_return = 0.75







Params NZP

Lights
Envelope

HVAC
System



Template

Lights,

Zone A Lighting,  !- Name

Zone A,      !- Zone Name

Zone A Lighting Sch,  !- Schedule Name

Watts/Area,  !- Design Level Calculation Method

,            !- Lighting Level

7.532,       !- Watts per Area 

,            !- Watts per Person

,            !- Return Air Fraction

0.3,         !- Fraction Radiant

0.2;         !- Fraction Visible



Material,
WD10,             !- Name
MediumSmooth,     !- Roughness
0.667,            !- Thickness
0.115,            !- Conductivi
513,              !- Density {k
1381,             !- Specific H
0.9,              !- Thermal Ab
0.78,             !- Solar Abso
0.78;             !- Visible Ab

Material,
RG01,             !- Name
Rough,            !- Roughness
1.2700000E-02,    !- Thickness
1.442000,         !- Conductivi
881.0000,         !- Density {k
1674.000,         !- Specific H
0.9000000,        !- Thermal Ab
0.6500000,        !- Solar Abso
0.6500000;        !- Visible Ab

3.5

2.8

Lights,
SPACE1-1 Lights 1, !- Name
SPACE1-1,          !- Zone or Zo
LIGHTS-1,          !- Schedule N
LightingLevel,     !- Design Lev
1584,              !- Lighting L
,                  !- Watts per
,                  !- Watts per
0.2,               !- Return Air
0.59,              !- Fraction R
0.2,               !- Fraction V
0,                 !- Fraction R
GeneralLights;     !- End-Use Su

Lights,
SPACE1-1 Lights 1, !- Name
SPACE1-1,          !- Zone or Zo
LIGHTS-1,          !- Schedule N
LightingLevel,     !- Design Lev
1584,              !- Lighting L
,                  !- Watts per
,                  !- Watts per
0.2;               !- Return Air

Zone A

10.764

AirLoopHVAC,
VAV Sys 1,               !- Name
VAV Sys 1 Controllers,   !- Cont
VAV Sys 1 Avail List,    !- Avai
autosize,                !- Desi
VAV Sys 1 Branches,      !- Bran
,                        !- Conn
VAV Sys 1 Inlet Node,    !- Supp
PLENUM-1 Out Node,       !- Dema
Zone Eq In Node,         !- Dema
VAV Sys 1 Outlet Node;   !- Supp

AirLoopHVAC:ControllerList,
VAV Sys 1 Controllers,   !- Name
Controller:WaterCoil,    !- Cont
Central Cooling Coil Controller
Controller:WaterCoil,    !- Cont
Central Heating Coil Controller

AvailabilityManagerAssignmentList,
VAV Sys 1 Avail List,    !- Name
AvailabilityManager:Scheduled,  
VAV Sys 1 Avail;         !- Avai

VAV

3.67

Parameter
File

3.5

7.532

VAV

3.67

5.3 rval

VRF type

4.15 cop

5.3

VRF

4.15

7.532

Envelope
Template

rval

uval

rval

Lighting
Template

zone

lpd

HVAC
Template

type

cop

lpd

type

cop



Templates and Scripting

☐ Extremely flexible
☐ Simulation-engine neutral
☐ All the capabilities of the simulation engine
☐ No programmer required

✔
✔
✔
✔



“Net Zero” Template Library

• Classroom
• Corridor
• Fitness
• Kitchen
• Lobby
• Office
• Residence
• Restroom
• Retail
• Storage
• and more...

• Air-Source HP
• Baseboard Heat
• Chilled Beam
• DOAS Terminal
• Fan Coil Unit
• PTAC
• Radiant Slab
• VAV Terminal
• VRF Terminal
• Window AC
• and more...

• CAV
• Chilled Water
• DHW
• DOAS
• Dual Duct
• Ground HX
• Heat Rejection
• Hot Water
• VAV
• VRF
• and more...

Zone Loads Zone HVAC Systems

55 29 16



“Net Zero” Template Library

☐ Modular and reusable
☐ Reasonable defaults
☐ Baked-in measures
☐ Easy to swap HVAC systems

✔
✔
✔
✔



Prototype Models



Parameters
• Wall details

– Assembly type, cavity and continuous insulation R-values

• Roof details
– Assembly type, cavity and continuous insulation R-values

• Slab/basement details
– Horizontal/vertical insulation widths/depths and R-values

• Window details
– U-value, SHGC

• Infiltration
– Air leakage rate, air leakage schedule, use of vestibules

• Occupancy
– People densities and schedules by space type

• Lighting
– Lighting power densities and schedules by space type

• Equipment
– Equipment power densities and schedules by space type

• Domestic hot water
– Flow rates, temperatures, schedules



Parameters
• Zone HVAC

– Unit type - ATU, FCU, PTAC, PTHP, Win AC, WSHP, VRF, UH, radiant

• Zone HVAC operation
– Thermostat setpoints, setback/setup schedule, outdoor air

• Zone HVAC performance
– Fan/heat/cool efficiencies

• Central HVAC
– System type - VAV, CAV, DOAS, HW, CHW, VRF, dual duct

• Central HVAC operation
– Schedule, outdoor air, supply setpoints, controls

• Central HVAC performance
– Fan/pump efficiencies, heating/cooling COPs

• And more...



Job Server













Unique Features

• Energy, water, and waste
• Detailed EnergyPlus modeling
• Clustering for central heating/cooling plants
• Optimization of supply and distribution systems
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