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OUR SPONSORS

Jonathan Heitzinger - Truong Nghiem
Assoclate Director: Utility Assistant Professor Researching
Services & member of the in Cyber-Physical Systems

Coordinating Committee for
Sustainability

Interested In iImproving sustainability on campus by closely monitoring
and analyzing NAU'’s building operation data.
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PROBLEM STATEMENT

Collect Data Store Data in Manually Sift Analyze Data

from Building SQL Through Using
Controllers Database Data Qutside Tools

» A comprehensive energy dashboard does not exist for NAU.
 Current methods for analyzing data are complicated and time consuming.

+ An automated way to export data into mutable file types for analysis does not
SsE



SOLUTION OVERVIEW

» A web application, the NAU Energy Dashboard,
which retrieves, presents, and exports data
automatically.

» Abstract away the complicated process of
retrieving, presenting, and exporting data to

facilitate analysis.



KEY REQUIREMENTS

Historical Live Data Statistical
Data Retrieval Retrieval Analysis

Performance

Maintainability Performance




ARCHITECTURAL OVERVIEW

* Major Components:

* BackendRetriever
- GUI

- Data Cleaning
« StaticDataRetriever
« Statistics/Conversions

+ Design Concepts
» Component-Based Development Style
» Loosely Coupled

- Work together to make up the system
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IMPLEMENTATION OVERVIEW

* Django Web * Python - HTML, CSS, &
Framework Javascript
Sl N fRaB A F AN 2 S
* Python-based for Statistics and  Create templates
Conversions
R @sicct Oriented * Chakt[siel
 Django adapts dynamic data
Python to allow presentation

dynamic HTML-
based templates



RO O YPE REVIEVV: RGOS

Current Campus Usage

NORTHERN ARIZONA P Monitored
L_I N IV E R S ITY 17649285597225.086

BTU/HOURS

Energy Dashboard |

Utility Usage |

Electricity 374561.0237 BTU/HOURS

Steam 17648720281000.0 BTU/HOURS
Electricity Usage  109.773 kWh Steam Usage 17648720281.0 KBTU

|
[ Steam Usage Dom 555047005.22  BTU/HOURS
Elec Usage ) Water ’
Bas
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PROTOTYPE REVIEW: BUILDING PAGE

Login

Help SignUp!

A Construction Home  Export Building Comparison
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ERO O YPE REVIEVW: EXPORS

Help Admin L
Au Construction Home  Export Building Comparison PIEESR S

Download
Reports

By Unaty by Seracr

March 10, 2019 5:54 pm - Apri 8,
2019 5:54 pm \

Select a Utility



PROTOTYPE REVIEW: LOGIN/SIGN UP

* Login system with built-in
field checks

s Elefalit the user Is set to
be a “low-level user

S lPerlser later can go
update their permission If
needed.




Energy Dashboard Admin

PROTOTYPE REVIEW: ADMIN

WELCOME, IAN. VIEW SITE / CHANGE PASSWORD / LOG OUT

Site administration

AUTHENTICATION AND AUTHORIZATION

Groups + Add ¢ Change

Users + Add ¢ Change

Buildings + Add ¢ Change
Sensors + Add ¢ Change
User profiles + Add ¢ Change

)

Recent actions

My actions

% fake building1
Building

¢ fake building1
Building

+ fake building1

Building

® admin7

User

® admin7

User profile

" admin
User profile

7 admin
User profile

¢ ian7d7

User profile

% fake building
Building

#* fake building
Building




PROTOTYPE REVIEW: ADMIN FUNCTIONALITY

Change user profile

User: admin ¥ + X

4 Add, MOdlfy, aﬂd Delete i Description: High-Level User
Users, Buildings, and Sensors :

Change building

Change sensor

Building: Riles (B15) s . B name: RLSS Warehouse
S name: Riles AHU Fan Status B num: B98F
S type: None . .

op B alias: res life warehouse
S log: 791_5

Delete



CHALLENGES AND
RESOLUTIONS

» Disorganized Database
+ Not explicit where exactly data is coming from

* Implemented functions to find and categorize sensors. Not all sensors can be categorized for lack of
information. About 5,000 out of | 1,000 sensors categorized

» Connecting to Building Controllers
- Software is outdated, passwords missing, controllers are not uniform

» Relying on historical database to be as up to date as possible and designing with future live data
integration in mind

+ Hosting with NAU
» Currently testing with TS

* Preliminary Tests have worked, hosting the system as a whole is problematic at the moment
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Design and Implementation

Design Phase

Implementation (Phase |)

Implementation (Phase 2)

Alpha Protyotype
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Unit Testing
 Backend
» StaticDataRetriever
 BackendRetriever
» Data Cleaning

e iatistics. /
Conversions

TESTING

Integration Testing

« Models

* Views

* |TS Server

Usability Testing
« Homepage
» Building page
* Export page
« Admin page
e

« Think Aloud

* [imed Tasks



JESIENAC ENERGY DAS FIE @SN
BIESIN NG S IS N SRS

Help Settings Logout

Reports  Buildings

Current campus usage:

NORTHERN ARIZONA 245,882,199 BTU/hour
EER S Y

4% Energy
Dashboard

Electricity 76,451,199 BTU/Hour

TODAY'S ENVIRONMENTAL BENEFITS Cooling " 20,292,000 57U/ Hour

149,139,000 B7TU/Hour
CARBON Eﬂ TREES BARRELS W=
OFFSET SAVED OF OIL = Compare usage in equivalent units:

758,144.8 Ibs. 364.6 Trees 318.5 Barrels

BTU kW Tons Gasoline Cost

Promoting Sustainability Reducing Costs Facilitating Research  Ensuring Conservation
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