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Learning Objectives

Identify common data management and processing issues for EBCx projects
Familiarize attendees with UT software applications

Show real-world data examples and discuss system diagnostics

Share notes on improving quality of graphic presentations
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Where to get a copy of the UT software?

Horme

The website for users of the Universal Translator application
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what is the UT
What is the Universal Translator (UT)?

The Universal Translator (UT) is software designed for the management and analysis of data from laggers

and trends frorm building management systems. The UT is ideal for large data sets from multiple sources.

The software includes time correction features including the ability to synchronize data sets with different
recording rates. The UT has data filtering mechanisms and a flexible graphing toal. UT analysis routines
have been developed for equipment run-time, zone temperature variation, air-side economizers, and
lighting controls. A routine that calculates statistics for each data set is available, and the UT has the
ability to export data into other spreadsheet or analysis tools if necessary.

Last Updated { Tuesday, 05 Septermber 2006 )

Read more...

How do I get a copy of the UT?
Registered users can download the latest version of the Universal Translator.

Last Updated { Tuesday, 05 Septermber 2006 )
Read rmore...
[ Back ]

Register at www.utonline.org

Sunday, 12 Movermber 2006

Polls

Have you used UT to
solve problems?

~ Newer
¢ A few times
¢ Sewveral times

= I useitevery day!

Yote Results



http://www.utonline.org/

What are some of your data
management/processing/analysis
ISsues?

Participant Input




Data Management Issues

Various file formats
» delimited
» fixed width
 header and data titles

Different recording methods

* |nstantaneous
e average
e status

Merging/appending records Rosetta Stone
Non-synchronous recording rates

Different clock signals (time offset)

Data slope and offset corrections (calculated data)
Data filters (if/then conditions)

Must track all changes to data



Presenter
Presentation Notes
The Rosetta Stone is an Ancient Egyptian artifact which was instrumental in advancing modern understanding of hieroglyphic writing. The stone is a Ptolemaic era stele with carved text made up of three translations of a single passage: two in Egyptian language scripts (hieroglyphic and Demotic) and one in classical Greek. It was created in 196 BC, discovered by the French in 1799 at Rosetta and contributed greatly to the deciphering of the principles of hieroglyph writing in 1822 by the British scientist Thomas Young and the French scholar Jean-François Champollion. 


Background on Development of UT

Grew from experience with PEC Tool Lending Library

* Projects require multiple data sources and formats
 Managing dozens of records and large files an issue

Our experiences similar to engineers doing this work

Development of a tool to manage data unlikely to
come from logger or EMS software developers

Tool could also integrate other capabilities

« Data validation
« Data analysis and reports

e (Calculations, corrections and filters

Public funding means tool is free!!!



TLL homepage: www.pge.com/pec/tli
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UT Data Sources

Trends from Energy Management Systems
Data from loggers

Meteorological data
Billing data

Other data on building use
e Occupancy
* Production statistics
o Sales
e |nventory




Re-sampling

Combining data sets with different time stamps
IS common

User selects new synchronized interval

UT generates new records based on time-
weighted averages

Processing time dependent on new interval

Not beneficial to select new interval faster than
most frequent interval of original data



Data Re-sampling: Original Data

Original 8 Second Average Data

|Origina| 8 Second Data I

) N,
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L 4

12:00 12:08 12:16 12:24 12:32 12:40 12:48

Time




Converted to 1 second interval

Original 8 Second Average Data

8 ,
7 -
6 Original 8 Second Data

12:00 12:08 12:16 12:24 12:32 12:40 12:48




Re-sampling to 10 second data

Original and Resampled Data

Resampled 10 Second Data

6 | Original 8 Second Data \
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12:00 12:08 12:16 12:24 12:32 12:40 12:48
Time




The new 10 second interval data

Resampled Data

Resampled 10 Second Data

Value
L 2

e R

12:00 12:08 12:16 12:24 12:32 12:40 12:48

Time




Time Offset: Different Data Clocks

Data is off by six minutes SR O Y S O

Can correct by adding six
minutes to time of earlier
data
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Data Validation

Issues o
e Data drop out :
e Data shift

Sensor accuracy/
logger resolution

Relative accuracy of similar data
Sensor/equipment failure
Other data anomalies

Should be able to review data
frequently and with ease




UT: Simple Navigation
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* Start

Example Data Sets

nat is the data source?
nat is the recording interval?
nen does the data begin?
nat is being measured?

* Date

5/11/2006

5/11/2006

5/4/2006

Data set 2 AHU-1

CHW
VALVE POS

Present Valu

5/11/2006 0:01

5/11/2006 0:02

5/11/2006 0:03

5/11/2006 0:04

5/11/2006 0:05

10:58:52 AM

Was OFF

5/11/2006

5/4/2006

11:26:50 AM

Turned ON

5/11/2006

5/4/2006

9:00:30 PM

Turned OFF

5/5/2006

5/11/2006

Data set 1

7:00:08 AM

Turned ON

5/5/2006

9:00:18 PM

Turned OFF

Data set 3



Example Data #1

* Start Start bn

Ven

Ic

PFa

* Date Time

5/11/2006, 10:22:00

5/11/2006, 10:37:00

5/11/2006, 10:52:00

5/11/2006| 11:07:00

5/11/2006| 11:22:00
i ASS 6.
5/11/2006, 11:5%00

5/11/2006| 12:07:
5/11/2006| 12:22:0
5/11/2006| 12:37:00

5/11/2006| 12:52:00| \120.3 121.8 121.2| 14.256| 16.056] 12.712 0 962.4| 11728 866.4| 3002.4| 1715.2] 1956.8] 1540.8] 5214.4 0.56
5/11/2006| 13:07:00]  \120 121.6 1211 13.936| 16.464] 12.824 0 924.8| 1207.2 864| 2996.8] 1672.8] 2003.2] 1553.6] 5231.2 0.55
5/11/2006| 13:22:00 12 121.8 1215 13.2 16.44]  13.304 0 871.2] 1204.8 895.2| 2971.2] 1588.8 2004| 1617.6] 5211.2 0.55
5/11/2006| 13:37:00 120\ 121.8 121.7| 13176/ 15.368/ 12.392 0 876/ 11152 837.6] 2829.6] 1585.6] 1872.8] 1508.8] 4968.8 0.55
5/11/2006| 13:52:00 120.4 121.8 1215 13336| 14.896] 11.664 0 888|  1069.6 784.7
5/11/2006| 14:07:00 120.3] \ 1219 121.4| 13584 14.824] 11.264 0 904|  1063.2 756.7
5/11/2006| 14:22:00 120.4 $22.1 1215 13.296 14.84] 11528 0 882.4| 1071.2 7755
11.72 0 845.6/ 1092.8 783.8
* 11.824 0 884| 1048.8 801.9
Start 11.616 0 880.8| 1056.8 784.9
11.6 0 865.6] 1026.4 785.7
* [)ate 11.4 0 856/ 1032.8 768.8
11.352 0 824| 1025.6 766.3
5 /11/2%6 11.6 0 775.3|  1056.8 786.4
11.416 0 789.6] 1047.2 775.7
11.464 0 7786/ 1056.8 778.1
5/11/2006 10.76 0 8157 10536 732
9.728 0 860.8] 1036.8 659.4
5/11/2%6 10.08 0 849.6/ 1036.8 682.6
10.864 0 810.7| 1057.6 735.1
10.688 0 823.2] 1047.2 7283
5/11/2006 10.688 0 8122 10416 7343
10.488 0 8116/ 1066.4 714.4
5 /11/2%6 10.48 0 799.6| 10656 713.4
10.576 0 800.4| 1089.6 7138
S —— . : . — . 10.88 0 764.7| 11304 7175
5/11/2006| 19:22:00] 120.8] 122.2] 122| 12016/ 15168 10.872 0 763.4| 11352 713.5




Example Data #2

AHU-1 AHU1  |AHU1
AHU-1 RETURN |[AHU-1 ||SUP VFD% [AVG MAX MIN OUTSIDE AHU1 |MAX
CHW DAVPER [SUPARJDUCT |RULL Z1E BULDING POSITI1 Z1E Z1E ARREL |OUTSIDE [FAN DAVPER | TOTAL
VALVE PO4POSITIL | TEMP | STATIC |SPEED P STATIC | VAV EVW [TEMP |HUM ARTEMP STATUS |PCSITI1 |VAVCGFM

Present ValPresent Ve Present Ve Present V4 Present

&
e
®
A
]

say Ve Present Ve Present Ve Present Ve Present Ve Present Ve Present Ve Present Va

5/11/2006 0:01 Q 100 58.6 0.1 0
5/11/2006 0:02 Q 100 58.6 0.1 0
5/11/2006 0:03 Q 100 58.6 0.1 0
5/11/2006 0:04 Q 100 58.4 0.1 0
5/11/2006 0.05 Q 100 58.6 0.1 0 MAX
2006 Q.06 100 584 0.1 0
112006007, o eOr—j 58.4 0.1 0 BUILDING |POSITI1

5/11/2006 STATIC

5/11/2006 ( onv - — - - -
5/11/2006 ( 0 0.01 0 0 100 0 54.6 0 0 0
5/11/2006 ( 0 0.01 0 0 0 0
511/2006 € AHU-1 0 ool 0 o
5/11/2006 ( 0 0.01 0 =0
5/11/2006 € CHW 0 o0l 0 0
5/11/2006 ( I

L1006 VALVEPOS|— 05 3
511/2006 Present Valu 0 0.01 0 0
5/11/2006 ( 0 0.01 0 0
5/11/2006 ( 0 0.01 0 0
5/11/2006 ( . 0 0.01 0 0
aioed  5/11/2006 0:01 R 5 5
siwo0eq  5/11/2006 0:02 0 ool 0 0
S0 4 /11/2006 0:03 g o 0
YW2006q  5/11/2006 0:04 9 om 0 O

5/11/2006 0:05




OFF (D) / ON {1}

PEC Motor

E Motor

]

Example Data #3

5/4/2006

10:58:52 AM

Was OFF

5/4/2006

11:26:50 AM

Turned ON

5/4/2006

9:00:30 PM

Turned OFF

5/5/2006

7:00:08 AM

Turned ON

5/5/2006

9:00:18 PM

0.05:40 Al\js#

Turned OFF
urned ON

5/6/2006 Turned OFF 0

1 5/8/2006 Turned ON 1

onlely 5/8/2006 Turned OFF 0

5/9/ 7:00:12 AM Turned ON 1

2006 9:00:08 PM Turned OFF 0

5/10/2006 6:59:58 AM Turned ON 1

5/10/2006 9:00:26 PM Turned OFF 0

od L -l L L 5/11/2006 6:59:53 AM Turned ON 1
5/11/2006 9:00:04 PM Turned OFF 0

10123 10125 10027 10120 10131 110 5/12/2006 7:00:00 AM Turned ON 1
10129102 00:00:00 ) gt 5/12/2006|  9:00:00 PM  Turned OFF 0
5/15/2006 5:05:07 AM Turned ON 1

5/15/2006 8:59:58 PM Turned OFF 0

5/16/2006 7:01:18 AM Turned ON 1

. . 5/16/2006 8:59:58 PM Turned OFF 0

5/4/2006 10:58:52 AM Was OFF 5/17/2006|  6:59:50 AM _ Tumned ON 1
. . 5/17/2006 8:59:48 PM Turned OFF 0

5/ 4/2006 112650 AM Turned ONI 5/18/2006 6:59:42 AM Turned ON 1
. . 5/18/2006 8:59:52 PM Turned OFF 0

5/ 4/2006 gm 30 PM TU rned OFII 5/19/2006 6:59:38 AM Turned ON 1
5/19/2006 8:51:47 PM Turned OFF 0

5/5/2006

7:00:08 AM

Turned ON

5/5/2006

9:00:18 PM

Data set #3




Universal Translator
Software Demonstration

Importing data, graphing,
time shifts, re-sampling,
filters & diagnostics.




Universal Translator
Software Demonstration

Other diagnostics




Data Analysis Routines

Economizer operation T T
Run time of equipment
_ighting controls

Plug load controllers
Psychrometrics

Zone set-point analysis
Regression analysis
Managing complex trend data

Outside Air Temperature (°F)

Docupaacy Comml Anohsss (DCA)

—— Otteecy  —— LgpsOn B Poucss Serg B FoecnsWase

PIER funding will support addition .
of many new diagnostics

. |
Fum b2 =Ty [ =



Universal Translator
Software Demonstration

Quality of graphic
presentations




Data Representation Example |

HWST & Pump status with time

on Mondays —— U O 0 3 SO ) O — i
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Data Representation Example 2

= AHU-1 SUP AIR TEMP - &ll Data - Left dxis
= LChilled ‘#/ater Supply Temp - &l Data - Left Axis
= |CE TaAMK LEVEL 1 - &l Data - Right Auxiz
Sy AHUAT CHW VALVE POS - All Data - Right Az
AHU-1%FD % FULL SPEED - &ll Data - Right Axis

o
=
o
£
o

Why is the TES system % ice in Thermal Eru:arg:nf =torage tanks

melting ice at night? m '
g g .

Why is CWV valve __Ept
cycling?

40043-

301

Why doesn’t the AHU /
ever shut off ? 2004

; i -0
‘||:|. ............................... : ...................................... : .................. L




Ed Tufte’s Principles of Graphical Excellence

Graphical Excellence is the well-designed presentation of interesting data...
a matter of substance, statistics and design.

Graphical Excellence consists of complex ideas communicated with clarity,
precision and efficiency.

Graphical Excellence is that which gives to the viewer the greatest number of
iIdeas in the shortest time with the least ink in the smallest space.

Graphical Excellence is nearly always multivariate.
Graphical Excellence requires telling the truth about data.

.
TR Tl EDWARD R. TUFTE

EIWiSiuI]iI]g [nfmmatiun VISUAL EXPLAMATIONS

SN THUNT NN
; ' BT R

SECOND EDITION
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The Visual Display ) Bl

of Quantitative Information T R o
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Where to get a copy of the UT software?

Horme

The website for users of the Universal Translator application

Home Mews

Main Menu

Harne
Mews

Fad

Links
Contact Us
Search
Farum

UT Help

Reference
UT Login
Usernarme

Password

™ Rrermember me
Login

Forgotten your password??

Mo account yet? Create one

Fag Links= Contact Us Sear Farum UT Help

what is the UT
What is the Universal Translator (UT)?

The Universal Translator (UT) is software designed for the management and analysis of data from laggers

and trends frorm building management systems. The UT is ideal for large data sets from multiple sources.

The software includes time correction features including the ability to synchronize data sets with different
recording rates. The UT has data filtering mechanisms and a flexible graphing toal. UT analysis routines
have been developed for equipment run-time, zone temperature variation, air-side economizers, and
lighting controls. A routine that calculates statistics for each data set is available, and the UT has the
ability to export data into other spreadsheet or analysis tools if necessary.

Last Updated { Tuesday, 05 Septermber 2006 )

Read more...

How do I get a copy of the UT?
Registered users can download the latest version of the Universal Translator.

Last Updated { Tuesday, 05 Septermber 2006 )
Read rmore...
[ Back ]

Register at www.utonline.org

Sunday, 12 Movermber 2006

Polls

Have you used UT to
solve problems?

~ Newer
¢ A few times
¢ Sewveral times

= I useitevery day!

Yote Results



http://www.utonline.org/

UTonline.org website also includes...

Frequently asked questions
Reference information

Online tutorial and web-videos
Users’ forum

News
Help
Links

Data Loggers Supported by UT

LD

The riversal Transfator can import data from various data loggers. Here's a prefiminary list of vendors and devices. Mare info will
be added in the near future.

Acme Data Loggers, Inc.
Acrne 1000
hcrne 2000
ACR Systems, Inc.
Brand Electronics

hitp A acrnedl.com
Termperature,DDI Support
Temperature
http: v acrsy stems . com
http:AAvwww brandelectronics .com

Dickson http: A dicksonweb.com
Hobo {Onset) http: A onsetcormp . com
Licor http: v licor.com

Pace Scientific
Panamterics
Summit Technology
PS&T

Wattstopper

Last Updated { Thursday, 01 September 2005

http: A pace-sci oo,
http: A summittechnology .com

https A wattstopper.com



AlA Quality Assurance
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Portland Energy Conservation, Inc is a registered provider with The
American Institute of Architects Continuing Education Systems. Credit
earned on completion of this program will be reported to CES Records
for AIA members. Certificates of Completion for non-AlA members are
available on request.

WUy,

%‘\

This program is registered with the AIA/CES for continuing
professional education. As such, it does not include content that may
be deemed or construed to be an approval or endorsement by the AIA
of any material of construction or any method or manner of handling,
using, distributing, or dealing in any material or product. Questions
related to specific materials, methods, and services will be addressed
at the conclusion of this presentation.



Ryan Stroupe
Building Performance Program Coordinator
Pacific Energy Center
851 Howard Street
San Francisco, CA 94103
415.973.7257
r2s2@pge.com
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