
9/12/2021

1

Building Loads & HPB* Goals

* High Performing Building

UI IRIC

NBBJ

Skin Loads winter summer

Conduction Heat Loss Heat Gain

Infiltration Heat Loss Loss or Gain

Radiation Heat Gain Heat Gain

Internal Loads winter summer

People Heat Gain Heat Gain

Lights Heat Gain Heat Gain

Equipment Heat Gain Heat Gain

Two sources of loads: Skin & Internal

Loads also vary diurnally.

Winter night vs. Winter day
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SDL vs. IDL

Building loads vary by building type.

Skin Loads
Radiation

Solar Gain

Conduction

Walls, roofs, 

windows

Infiltration/

Ventilation

Opaque

Allows you to 

discover and design 

the thermal 

attributes of walls 

and roofs.

Available for free 

from UCLA. See 

Arch463 web site.
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Lights

<1.8 w/sqft

People

225 – 710 btuh

Equipment

(Plug Loads)

Varies ~2 w/sqft

Internal Heat Gains

See MEEB tables G.8,

G.9, & G.10 for details.

SBEED allows you to specify internal loads

7

8

9



9/12/2021

4

Q IHG  +QSOL

T_balance =T_thermostat - Ubldg

Rate of Heat Loss

Balance Point Temperature Plots

Seasonal and 

diurnal swings
W         Sp        Su         F
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Use SBEED for initial building design…

4’x 4’ grid
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Specify internal loads

Specify windows and their shading devices

Specify occupancy schedule
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Compare EUI for all design schemes

Model sun and shade for critical times

Sefaira Output

Plugs into either SketchUp or Revit.
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The value of energy modeling

% Energy 

Savings 

compared 

to average

Source Architecture 2030
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• Scope 1: Direct GHG emissions - Direct GHG emissions occur from 

sources that are owned or controlled by the company, for example, 

emissions from combustion in owned or controlled boilers, furnaces, 

vehicles, etc.

• Scope 2: Electricity indirect GHG emissions - Scope 2 accounts for 

GHG emissions from the generation of purchased electricity 

consumed by the company. Purchased electricity is defined as 

electricity that is purchased or otherwise brought into the 

organizational boundary of the company.

• Scope 3: Other indirect GHG emissions Scope 3 is an optional 

reporting category that allows for the treatment of all other indirect 

emissions. Scope 3 emissions are a consequence of the activities of 

the company, but occur from sources not owned or controlled by the 

company. 

“The Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard,” 

World Business Council for Sustainable Development and World Resources Institute, 2004.

Key Terms: “Scopes” 1, 2, and 3

Combustion

Electricity

Off-Site

How Will Buildings Measure Emissions?

Scope 1 Scope 2
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High Performing Buildings magazine
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John Hope 

Gateway

RBGE

Cullinan Studio
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Before and After

= 42 kbtu/sqft

London City Hall or

GSA Building

Norman Foster
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Note: Buildings don’t use energy, people do. 
It’s useful to measure in kWh/occupant/year too. 
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