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learning objectives 
Review the core components of an energy modeling report, including key definitions, inputs, assumptions and results   
 
Identify which design team conversations and analysis strategies are key to avoiding common modeling errors and analysis pitfalls 
 
Compare & contrast the three most common types of modeling [design performance, building energy, & building operational] 
 
Discuss how performance simulations can effectively inform design decisions throughout each phase of the design process  



what is a model? 
In its simplest form, an energy model is a calculation engine that accepts inputs such as building geometry, 
system characteristics, and operating schedules and produces outputs such as performance comparisons and 
compliance reports  -  AIA 



inputs 
project specifications:   location, form, size, orientation, materials, lighting, power,  

   service hot water, conveyance, renewable energy and HVAC systems  
 
operational assumptions:  weather, program, occupancy and usage patterns 



outputs 
energy:   demand, consumption, cost, by end use, by fuel type, savings  
 
 
performance:  carbon, water, thermal comfort, luminance/illuminance/glare 



compliance reporting 
purpose:   demonstrate required level of energy performance  
 
 
intent:   compliance  -  not decision making 



Performance Rating Method Compliance Report
General Information

Project Name: Midrastleton Office Building Date October 5, 2006

Project Address: 2850 W. Washington Ave.

City: Las Vegas, NV

Designer of Record Maddlestoburn Architects Telephone: 702-020-0400

Contact Person: Fenray Constrablik Telephone: 701-014-9284

Simulation Program: eQUEST v.3.5.5 Principal Heating Source: □  Fossil Fuel
Climate Zone: 3B □  Electricity
Quantity of Floors: Three □  Solar/Site Recovered
Weather Data: Las Vegas, NV [LAS-VENV.bin] □  Other

Utility Rate [Electricity] Nevada Power Large General Service [average $0.0935/kWh]

Utility Rate [Natural Gas] Southwest Gas Medium General Service [average $1.040/therm]

Utility Rate [Steam/Hot Water]

Utility Rate [Chilled Water]

Utility Rate [Other]

Space Summary
Building Use Conditioned Area [sf] Unconditioned Area [sf] Total Area [sf]

1. Office [open plan] 40,000 40,000

2. Office [private] 30,000 30,000

3. Corridor 10,000 10,000

4. Lobby 5,000 5,000

5. Restrooms 5,000 5,000

6. Conference room 4,000 4,000

7. Mechanical/electrical room 4,000 4,000

8. Copy room 2,000 2,000

Total 100,000 100,000

Advisory Messages
Proposed Baseline

Building Design Building Difference
Number of unmet heating hours 0 0 0

Number of unmet cooling hours 0 0 0

Number of warnings 0 0 0

Number of error messages 0 0 0

Number of defaults overridden 1 1 0

Envelope
Proposed Design Input Baseline Design Input

Above grade wall constructions 1. Stee-frame Construction, Stee-frame Construction, 

R-19 insulation, 16" o.c., 6" depth, R-13 insulation

U-factor = 0.109 U-factor = 0.124

Below grade wall constructions Not applicable Not applicable

Roof constructions 1. Built-up Roof, Insulation above deck Insulation above deck

R-30 ci, U-factor = 0.032, R-15 ci, U-factor = 0.063,

Roof reflectivity = 0.45 [cool roof] Roof reflectivity = 0.30

Exterior floor construction Not applicable Not applicable

Slab-on-grade construction Uninsulated, F-0.730 Uninsulated, F-0.730

Window-to-gross wall ratio 23% 23%

Fenestration types 1. Dual-pane metal frame low-E 1. North orientation

Glass doors with thermal break 2. South, East, West

2. Dual-pane metal frame low-E Orientations

Windows with thermal break

Fenestration assembly U-factor 1. 0.61 1. 0.57

2. 0.59 2. 0.57

Fenestration assembly SHGC 1. 0.25 1. 0.39

2. 0.25 2. 0.25

Fenestration visual light transmittance 1. 0.44 1. 0.44

2. 0.44 2. 0.44

Fixed shading devices 1. None 1. None

Automated movable shading devices 1. None 1. None

Electrical Systems & Process Loads
Proposed Design Input Baseline Design Input

Ambient lighting power density and description Building Area Method: Building Area Method:

1.0 W/ft2 Office 1.0 W/ft2 Office

Process lighting None None

Lighting occupant sensor controls Not installed Not installed

Daylighting controls Not installed Not installed

Exterior lighting power [tradable surfaces] 3.7 kW 4.2 kW

Exterior lighting power [non-tradable surfaces] 0.8 kW 0.8 kW

Receptacle equipment 0.75 W/ft2 0.75 W/ft2

Elevators or escalators Two elevators operated intermittently Two elevators operated intermittently

[5kW per elevator with 490 equivalent [5kW per elevator with 490 equivalent

full load hours of operation per full load hours of operation per

elevator] elevator]

Refrigeration equipment None None

Other process loads Telecom rooms, one per floor, 2.3 kW Telecom rooms, one per floor, 2.3 kW

peak with 3,680 equivalent full load peak with 3,680 equivalent full load

hours of operation hours of operation

Mechanical & Plumbing Systems
Proposed Design Input Baseline Design Input

HVAC system types 1. Variable Air Volume with Reheat, System Type 5:

[one per floor] Packaged Rooftop Variable Air

2. Packaged single zone systems with Volume with Reheat

gas furnace [gas furnace not in actual Packaged Single Zone systems with

design] serving telecom rooms and gas furnace serving telecom rooms and

elevator equipment rooms elevator equipment room.

Design supply air temperature differential 23 °F 23 °F
Fan control VSD control VSD control

Fan power 1. AH-1: 14.0 bhp supply; 5.6 bhp return 94.8 total break horse power:

2. AH-2: 14.5 bhp supply; 5.8 bhp return 75.3 kW total fan power

3. AH-3: 14.4 bhp supply; 5.8 bhp return [Supply fans + return fans]

Economizer control Differential temperature with maximum None

of 70 °F dry bulb temperature

Demand control ventilation Outdoor air quantity based on DCV None

zone sensors: Minimum OA sizing

method set by critical zone

Unitary equipment cooling efficiency 1. Not applicable 1. 8.8 EER for Packaged Rooftop VAV

2. 12 SEER for two small PSZ systems 2. 12 SEER for two small PSZ systems

Unitary equipment heating efficiency 80% furnace efficiency for two small 80% furnace efficiency for two small

PSZ systems PSZ systems

Chiller type, capacity and efficiency One 300-ton VSD centrifugal chiller, Not applicable

0.58 kW/ton full load efficiency, variable

speed control for part load operation

Cooling tower One two-cell cooling tower: each cell Not applicable

has 15 hp fan w/ variable speed control

Boiler efficiency One 85% efficient boiler Two boilers, 75% thermal efficiency

2.0 MBTUH 1.25 MBTUH each

Chilled water loop and pump parameters Variable primary flow with 25 hp variable Not applicable

speed pump, chilled water temperature

reset from 42 °F to 50 °F

Condenser water loop and pump parameters Constant flow with 25 hp variable speed Not applicable

pump, condenser water temperature

reset from 70 °F to 85 °F

Hot water loop and pump parameters Variable primary flow with 3 hp variable Variable primary flow with 3 hp constant

speed pump, hot water temperature speed pump, hot water supply reset

reset between 150 °F and 180 °F based on outdoor dry-bulb temperature

using the following schedule: 180 °F at

20 °F and below, 150 °F at 50 °F and

above, ramped linearly

Domestic hot water systems 100 gallon storage gas water heater 100 gallon storage gas water heater

with 90% thermal efficiency, 175,000 with 90% thermal efficiency, 175,000 

BTUH capacity and 1,319 BTUH BTUH capacity and 1,319 BTUH 

standby losses standby losses

End Use Summary
Proposed Building Baseline Building

Energy Energy Peak Energy Peak Energy

End Use Type [10 6 BTU] [10 6 BTU/H] [10 6 BTU] [10 6 BTU/H] [ % ]

Interior lighting [ambient] Electricity 1,137.2 418.7 1,137.2 418.7 0%

Interior lighting [process] Electricity 0.0 0.0 0.0 0.0 0%

Exterior lighting Electricity 49.0 15.4 54.4 17.1 10%

Space heating [fuel 1] Gas 360.2 1,600.0 505.6 2,300.0 29%

Space heating [fuel 2] Electricity 0.0 0.0 0.0 0.0 0%

Space cooling Electricity 452.0 331.1 1,304.2 827.1 65%

Pumps Electricity 230.7 79.6 3.1 3.1 -7426%

Heat rejection Electricity 23.9 20.5 0.0 0.0

Fans [interior] Electricity 177.8 76.2 224.5 107.2 21%

Fans [parking garage] Electricity 0.0 0.0 0.0 0.0 0%

Service water heating [fuel 1] Gas 57.3 10.4 57.3 10.4 0%

Service water heating [fuel 2] Electricity 0.0 0.0 0.0 0.0 0%

Receptacle equipment Electricity 1,040.7 273.0 1,040.7 273.0 0%

Refrigeration [food, etc.] Electricity 0.0 0.0 0.0 0.0 0%

Cooking [commercial, fuel 1] Gas 0.0 0.0 0.0 0.0 0%

Cooking [commercial, fuel 2] Electricity 0.0 0.0 0.0 0.0 0%

Elevators and escalators Electricity 16.7 17.1 16.7 17.1 0%

Other process Electricity 28.9 7.8 28.9 7.8 0%

Total Building Consumption 3,573.9 2,849.8 4,372.6 3,981.5 22%

End Use Summary
Proposed Building Baseline Building Percentage

Energy Use Energy Cost Energy Use Energy Cost Improvement

Type [10 6 BTU] [$/yr.] [10 6 BTU] [$/yr.] Energy Cost

Electricity 3,156.4 $86,453 3,809.7 ######## 17% 19%

Natural gas 417.5 $4,184 562.9 $5,473 26% 24%

Steam or hot water 0.0 $0 0.0 $0 0% 0%

Chilled water 0.0 $0 0.0 $0 0% 0%

Other 0.0 $0 0.0 $0 0% 0%

Total 3,573.9 $90,638 4,372.6 ######## 22% 24%
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Natural gas 417.5 $4,184 562.9 $5,473 26% 24%

Steam or hot water 0.0 $0 0.0 $0 0% 0%

Chilled water 0.0 $0 0.0 $0 0% 0%

Other 0.0 $0 0.0 $0 0% 0%

Total 3,573.9 $90,638 4,372.6 ######## 22% 24%

Space Summary
Building Use Conditioned Area [sf] Unconditioned Area [sf] Total Area [sf]

1. Office [open plan] 40,000 40,000

2. Office [private] 30,000 30,000

3. Corridor 10,000 10,000

4. Lobby 5,000 5,000

5. Restrooms 5,000 5,000

6. Conference room 4,000 4,000

7. Mechanical/electrical room 4,000 4,000

8. Copy room 2,000 2,000

Total 100,000 100,000

Advisory Messages
Proposed Baseline

Building Design Building Difference
Number of unmet heating hours 0 0 0

Number of unmet cooling hours 0 0 0

Number of warnings 0 0 0

Number of error messages 0 0 0

Number of defaults overridden 1 1 0




