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Building Graphics Design  
Getting More with Better Visuals

Building graphics (web-based interfaces that visualize building automation system operations) 
are essential for monitoring HVAC, lighting, and energy performance. Despite decades of use, 
their effectiveness in supporting operators and planners is often limited. Many graphics are 
siloed, inconsistent, and misleading, creating operational challenges. This session, supported 
by field photos and examples, demonstrates how poor graphics hinder decision-making and 
system understanding. Drawing from information visualization, industrial control, and 
commissioning best practices, it presents design strategies that improve usability, accuracy, and 
efficiency. Attendees will gain practical guidance to strengthen local facility interfaces before 
relying solely on cloud-based dashboards and analytics tools.

DISTRO A- UNCLASSIFIED



Learning Objectives
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1. Understand the role of building graphics in representing 
building system operations

2. Identify issues in usability and accuracy issues for 
common building graphics

3. Apply design principles to improve HVAC, lighting, and 
building energy system visuals

4. Create best practices and new standards from published 
resources related to building graphics usability
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What’s wrong with this picture?
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Building graphics are key to understanding & optimizing our systems
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What drives the layout of our most important building graphics?

Ice 
storage 
system 

Secondary 
pumps

Condenser 
side

Centrifugal 
chillers

Primary 
pumps and 
changeover 
valves

Primary 
“loop”

2005 Controls 
Drawing

1994 Piping 
Diagram

1968 HVAC 
Layout
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I have 2 perspectives to share today on building graphics

Former Army Mechanic Current Research Engineer

“we have sh!t graphics that don’t tell 
us much and wonder why it’s hard to 

get things working right”

“The facility interface requires 
modernization using information 

visualization principles and cross-domain 
practices to improve usability”
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Building graphics should provide the right Awareness to FM roles

1. What is happening?
• clean displays & arranged elements
• custom role access & navigation

2. What does it mean?
• system diagram layouts with context
• not just raw data, with info layering

3. What will happen?
• prioritized user notifications and displays
• KPI trends that reveal key trends
• resources & actions as decision-making support Endsley (1995)



2025 BCxA 10

How’s our awareness level here?
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How’s our Situation Awareness here?
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How’s our Situation Awareness here?
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There are some great resources that touch on building graphics design
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How’s our Situation Awareness here?Let’s start with the main display elements and try to build a better graphic
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Let’s start with the main display elements and try to build a better graphic
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Piping or ductwork will be the framework for most system graphics



OA

Exhaust

Zone 1 Zone 2 Zone 3 Zone 4 Zone XRecirc 
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Use System Diagram structures as consistent & comprehensive mental maps



OA

Exhaust

Zone 1 Zone 2 Zone 3 Zone 4 Zone XRecirc 

High Pressure Side (Supply)

Low Pressure Side (Return)

Use System Diagram structures as consistent & comprehensive mental maps
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Exhaust

Zone 1 Zone 2 Zone 3 Zone 4 Zone XRecirc 

AHU-side Zone-side

High Pressure Side (Supply)

Low Pressure Side (Return)
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Use System Diagram structures as consistent & comprehensive mental maps



OA

Exhaust

Zone 1 Zone 2 Zone 3 Zone 4 Zone X

55⁰FNormal70⁰F 0.7” w.c.

95%5% Open 0% 62%

70⁰F/54%

0% Open

100% Open
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Overlay simple HVAC components on the System Diagram layout



OA

Exhaust

Zone 1 Zone 2 Zone 3 Zone 4 Zone X

55⁰FNormal70⁰F 0.7” w.c.

95%5% Open 0% 62%

70⁰F/54%

0% Open

100% Open
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Use light icon animation for status or value changes 



OA

Exhaust

Zone 1 Zone 2 Zone 3 Zone 4 Zone X

55⁰FNormal70⁰F 0.7” w.c.

95%5% Open

70⁰F/54%

0% Open

100% Open
HW Plant:
Okay

155⁰F

0% 62%

49⁰F

ChW Plant:
Okay
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Incorporate related valve and plant data for context
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This restructured and reoriented air-side system graphic is better



This is even better
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This is even better

25

Safety Trip



This is even better
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These are great approaches with high usability & scalability













34

We need better information systems

Level 1:

Level 2:

Level 3:

Level 4:
(pop-ups)

Bldg Overview
(Home)

Bldg Overview
(Floor Plan)

Syst Overview
(ChWS)

Syst Overview
(Air-side)

alternative

relational

Syst Overview
(HWS)relational

AHU-3
AHU-2

AHU-1
Section View

Supply Zone X
Supply Zone 2

Supply Zone 1
Section View

Zone Exhaust Y
Zone Exhaust 2

Zone Exhaust 1
Section View

Ch-2
Ch-1

Section View

B-2
B-1

Section View

hierarchical
hierarchical

hierarchical

Diagnostics
VFD Pop-up

Setpoint Options
Process Details

Setpoint Options
Process Details

Setpoint Options
Process Details

Diagnostics
VFD Pop-up

Setpoint Options
Process Details

Diagnostics
VFD Pop-up

Setpoint Options
Process Details

Help Files
Schedules

Reports
Alarms

Trends
Tables

tools

(unfiltered)

tools
(filtered) tools

(filtered)
tools

(filtered)



How is this effective is this typical zone-level graphic? 
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How is this effective is this enhanced zone-level graphic? 



How is this effective is this enhanced zone-level graphic? 



Building graphics can have endless design variations



Building Graphics Design Sheets can help



How is this effective is this typical zone table graphic? 
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How is this effective is this enhanced zone table graphic? 



Where do we need additional summary tables?



How is this effective is this typical zone floor plan graphic? 



How is this effective is this enhanced zone floor plan graphic? 



How is this effective is this enhanced zone floor plan graphic? 



How is this effective is this enhanced zone floor plan graphic? 



How is this effective is this enhanced zone floor plan graphic? 



How is this effective is this enhanced zone floor plan graphic? 



Building Graphics Formatting Sheets can help



How about this 
typical hot 
water system 
graphic?



What about this enhanced HWS graphic?



What about this enhanced HWS graphic?



What about this enhanced HWS graphic?



These standard plant graphics are highly scalable



B-XB-XB-XB-X

Building Graphics Formatting Sheets can help



What about equipment gateway graphics?



B-3

Alarms: 

1 2 3 4 5

P P

To Bldg 3

P P
26 psi

145⁰F
142⁰F 149⁰F
23 psi 22 psi

OffOn

HWP-3:  75% HWP-1:  68%
HWP-2:  68%

HAND

100%

OFF

SP RESET

HWP-4:  0%

To Bldg 2/infill/1 

B-4

Alarms: 

1 2 3 4 5

HAND OFF

159⁰F
Boiler Performance:

Boiler Alarms:
1. High Gas Pressure: gas line pressure switch to prevent combustor overheat/burn-out     
2. Low Gas Pressure: gas line pressure switch to prevent burn-out and explosion hazard
3. High Limit Temp: from discharge temp sensor to indicate slow flow or tuning issue
4. Low Water Cutout: return water flow switch to prevent overheat damage/hazard
5. Short-Cycle Alert: notification for energy waste/wear from excessive purge cycles

Last Change
in Alarm

Total Alarm 
History Count

Current 
Alarm Status

Alarm
#

549 days0Ok1
542 days1Ok2
205 days7Ok3
119 days2Ok4

1 days119Alarm5

P To Boiler
Supply Header 

from Boiler
Return Header 

152⁰F

129⁰F

On

Runtime: 84 hours
Lead/Lag Status:

Hand/Off/Auto Status:
Enable Runtime:
Estimated Load:
Cycle Runtime: 

Today’s Cycle Count:

Lead
Auto
63 hours
522 MBH inp
2 min 15 sec 
29

Total Runtime:
Total Cycles: 

Estimated Efficiency:

12,085 hours
5,785
84% average

B-1

CFCE-750
750 MBH nom
10:1 turndown

99% rated

HWS-T

HWR-T
180⁰F

160⁰F

140⁰F

120⁰F

100⁰F

105%

90%

75%

60%

45%

30%

15%

0%

Firing Rate (%)

12am 6am 9am 12pm

Better Gateway?



AHU VFD Devices:
kW

This Week

Clear Faults

OAT (⁰F)

Supply Fan
Return Fan

0

5

10

0

30

60

90

Speed Feedback:
Frequency:

Power:
Energy This Year:

Run Time:

Readiness:
Drive Temperature:

Current:
Voltage:

Minimum Speed:
RF Flow Difference:
Acceleration Time:
Deceleration Time:

SF-1

95%
57 Hz

1.2 kW 
3,740 kWh

3 hours

Ready
181⁰F
5.0 A
226 V

15%

10 seconds
5 seconds

RF-1

74%
45 Hz

1.1 kW
3,410 kWh

3 hours

Ready
162⁰F
4.6 A
227 V

15%
500 CFM

10 seconds
5 seconds

RF-1KPI or Fault

Reverse Run Fault

0.50 kW/kCFM supply
360 kWh/SF served
12,410 hours total

Status Fail
Overtemp Fault
Overcurrent
Output Phase Fault     Input Phase
Undervoltage Fault     Ground Fau

System Schedule Pro
Da



“But I want to see everything” template
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Cognitive loads & system complexity have increased an already messy workflow

The Facility 
LIFECYCLE

↑ complexity: new 
energy standards

Situation Awareness
Technology Stack

Physical          sensors    →    big data

Control    manual  →    digital

Cognitive  see + understand + anticipate   

Analytical   display →  AI/ML  

↑ complexity: more  
building services

↑ complexity: more  
building data

↑ complexity: extra 
operator roles & tasks

↑ complexity: multi-
disciplinary needs

↑ complexity:   
new products

↑ complexity:   
more automation

↑ complexity: new asset 
degradation analytics  

↑ complexity: more  
history data to interpret

↑ complexity: more  
to map & navigate
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Pilot effort show that these approaches to building graphics help
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Best Practice 1: Define roles, tasks, and usability testing requirements

Lvl 4 
Loop 
Det-
ails

Lvl 3 
Sect-
ion
View

Lvl 2 
Syst 
Ovw

Lvl 1 
Bldg 
Ovw

Lvl 0
Port-
folio 
Ovw

Building Interface 
Activities

Examples PositionsDescriptionGroup/Personas

X(X)Adjust energy-related behavior 
based on manager direction or 
building feedback and report 
failed or failing conditions

Any user or tenant physically 
occupying portions of a building’s 
interior 

Conducts missions or activities 
using individual spaces or 
space sets of a building

Occupant

XXXX(X)Conduct repair, replacement, 
and troubleshooting of system 
components based on manager 
direction or building feedback

HVAC, Controls, or O&M 
Technician

Proactively and reactively 
maintains specific systems of 
buildings

Technician

(X)(X)(X)(X)(X)Helps understand, implement, 
or optimize building operations 
through expert use of building 
information and practices

Engineer, Controls Specialist, 
REM, ESCO, Contracting Office, 
QAR, Designer, Analyst, Cyber, 
Operator, Researcher, Contractor

Provides specific functional 
expertise to improve lifecycle 
decisions for buildings

Specialist

X(X)Allocates staffing, funding, and 
decision-making; reports 
operations data using building 
dashboard or report summaries

Building/Space Manager, Energy 
Manager, O&M Chief, Master 
Planner, DPW, Project Manager

Oversees or directs building-
level resources (money, labor, 
energy, water, or space)

Manager

(X)XAdjusts policy or PPBE requests 
by understands building lifecycle 
themes using dashboard and 
manager info

Garrison staff, ID-level, AMC or 
IMCOM G4, MDEP Mgr, DCS G-9, 
OASA(IE&E) or OASD(EI&E)

Establishes or oversees 
portfolio-level resources for 
buildings

Leader

Building Graphics Level



2025 BCxA 63

Best Practice 2: Stick to building graphics design principles

Comprehensive system views that respect order of connection and spatial-functional relationships1. Structure Holistically

La
yo

ut

Simplified icons, menus, backgrounds, labeling, and precision to emphasize data and insights2. Practice Minimalism
 Visual tidiness through non-arbitrary object grouping, alignment, and sizing for rapid understanding3. Order Like Facets
Consistent minimalistic formatting with color limitations that keep overall displays digestible 4. Format Purposefully

Fo
cu

s

Display levels and elements that emphasize information in proper relation to its likely value5. Layer Proportionately
Intuitive means of navigating up, down, and across the system-of-systems control hierarchy6. Link Multi-directionally

Visual analysis with summary status beyond raw component-level data7. Simplify Conditions

Va
lu

e Meaningful metrics, charts, and diagnostics summaries with clear performance context 8. Construct Insights
Graphics that help people understand their systems as evergreen knowledge management tools9. Aim to Teach
Scalable and flexible graphics deployments built to maintained with templates and relative paths10. Build to Replicate
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Best Practice 3: Be specific about building graphics in procurement

1. Identify who will determine the Graphics Design:
A. Use existing organizational standard
B. HVAC Controls Designer will create
C. Controls Contractor will create

2. Design Building Graphics using Guiding Principles as Criteria
3. Provide Shop Drawings, PVT/QC, Usability Tests & Training
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Where does your want your building need to be?

Hierarchy of 
Building 
Control 
System 
Needs
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Help us get more from our building graphics

2025 ASHRAE Journal Army Tech Report Syst Diag Engr Reg 2026 ASHRAE Journal
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Help us get more from our building graphics – email me for more info

Coming in 2026: free 1-hour building graphics usability test & training 


