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Data Challenges and the 
Universal Translator Software 



Learning Objectives

1. Identify common data management and processing issues for EBCx projects
2. Familiarize attendees with UT software applications
3. Show real-world data examples and discuss system diagnostics
4. Share notes on improving quality of graphic presentations

AIA Quality Assurance



Where to get a copy of the UT software?

Register at www.utonline.org

http://www.utonline.org/


Participant Input

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

issues?issues?



Data Management Issues
Various file formats

• delimited
• fixed width
• header and data titles

Different recording methods 
• instantaneous
• average
• status

Merging/appending records
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

Rosetta Stone

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

• Calculations, corrections and filters

Public funding means tool is free!!!



TLL homepage: www.pge.com/pec/tll



UT Data Sources

Trends from Energy Management Systems
Data from loggers 
Meteorological data
Billing data
Other data on building use

• Occupancy
• Production statistics
• Sales
• Inventory



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

0

1

2

3

4

5

6

7

8

9

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

Time

Va
lu

e

Original 8 Second Data



Converted to 1 second interval
Original 8 Second Average Data
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Re-sampling to 10 second data

Original and Resampled Data
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The new 10 second interval data
Resampled Data
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Time Offset: Different Data Clocks

Data is off by six minutes
Can correct by adding six 

minutes to time of earlier 
data



Data Validation

Issues
• Data drop out
• 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

Menu Bar
Short cuts
File management 

windows 
(these can be 
minimized)

Work area



Example Data Sets

What is the data source?
What is the recording interval?
When does the data begin? 
What is being measured?

5/4/2006 10:58:52 AM Was OFF 0
5/4/2006 11:26:50 AM Turned ON 1
5/4/2006 9:00:30 PM Turned OFF 0
5/5/2006 7:00:08 AM Turned ON 1
5/5/2006 9:00:18 PM Turned OFF 0

* Start Start Van
* Date Time Avg
5/11/2006 10:22:00 106.8
5/11/2006 10:37:00 119.9
5/11/2006 10:52:00 120.4
5/11/2006 11:07:00 120.5
5/11/2006 11:22:00 120.4

AHU-1 
CHW 
VALVE POS
Present Value

5/11/2006 0:01 0
5/11/2006 0:02 0
5/11/2006 0:03 0
5/11/2006 0:04 0
5/11/2006 0:05 0

Data set 1

Data set 2

Data set 3



Example Data #1
* Start Start Van Vbn Vcn Ia Ib Ic In Wa Wb Wc Wt VAa VAb VAc VAt PFa
* Date Time Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg
5/11/2006 10:22:00 106.8 107.6 107.6 12.544 14.96 12.696 0 742.3 952 763.3 2457.6 1339.2 1608 1368.8 4316.8 0.55
5/11/2006 10:37:00 119.9 120.9 120.9 12.368 15.448 12.888 0 810.4 1113.6 860.8 2785.6 1484 1869.6 1558.4 4912.8 0.55
5/11/2006 10:52:00 120.4 121.5 121.2 13.536 16.488 13.816 0 909.6 1208 944 3062.4 1630.4 2004.8 1675.2 5311.2 0.56
5/11/2006 11:07:00 120.5 121.6 121.3 17.664 20.312 16.768 0 1234.4 1533.6 1199.2 3968 2130.4 2470.4 2034.4 6630.4 0.58
5/11/2006 11:22:00 120.4 121.5 121.3 15.48 17.992 15.12 0 1068.8 1332 1060.8 3462.4 1864.8 2186.4 1834.4 5886.4 0.57
5/11/2006 11:37:00 120.2 121.3 121 14.384 16.432 13.592 0 978.4 1199.2 935.2 3114.4 1729.6 1994.4 1646.4 5371.2 0.57
5/11/2006 11:52:00 120.1 121.4 120.9 14.576 16.432 13.216 0 988.8 1201.6 905.6 3096 1752 1996 1599.2 5347.2 0.56
5/11/2006 12:07:00 120.3 121.8 121.3 14.136 16.416 13.24 0 954.4 1204 901.6 3060.8 1700.8 2000 1606.4 5308 0.56
5/11/2006 12:22:00 120.3 121.8 121.2 13.976 16.096 13.136 0 944.8 1176.8 896 3019.2 1681.6 1960.8 1592.8 5236 0.56
5/11/2006 12:37:00 120.3 121.8 121.2 14.312 16.024 12.696 0 968 1169.6 864.8 3002.4 1722.4 1952.8 1539.2 5215.2 0.56
5/11/2006 12:52:00 120.3 121.8 121.2 14.256 16.056 12.712 0 962.4 1172.8 866.4 3002.4 1715.2 1956.8 1540.8 5214.4 0.56
5/11/2006 13:07:00 120 121.6 121.1 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 13:22:00 120.2 121.8 121.5 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 13:37:00 120.3 121.8 121.7 13.176 15.368 12.392 0 876 1115.2 837.6 2829.6 1585.6 1872.8 1508.8 4968.8 0.55
5/11/2006 13:52:00 120.4 121.8 121.5 13.336 14.896 11.664 0 888 1069.6 784.7 2742.4 1606.4 1815.2 1418.4 4840.8 0.55
5/11/2006 14:07:00 120.3 121.9 121.4 13.584 14.824 11.264 0 904 1063.2 756.7 2724 1635.2 1808 1368.8 4812 0.55
5/11/2006 14:22:00 120.4 122.1 121.5 13.296 14.84 11.528 0 882.4 1071.2 775.5 2729.6 1600.8 1813.6 1401.6 4816.8 0.55
5/11/2006 14:37:00 120.3 122.2 121.5 12.928 15.08 11.72 0 845.6 1092.8 783.8 2723.2 1556 1844 1425.6 4826.4 0.54
5/11/2006 14:52:00 120.6 122 121.7 13.168 14.576 11.824 0 884 1048.8 801.9 2735.2 1588 1779.2 1440.8 4808.8 0.56
5/11/2006 15:07:00 120.7 122.1 121.8 13.16 14.648 11.616 0 880.8 1056.8 784.9 2723.2 1588.8 1789.6 1415.2 4794.4 0.55
5/11/2006 15:22:00 120.8 122.1 121.9 12.888 14.28 11.6 0 865.6 1026.4 785.7 2678.4 1557.6 1744 1414.4 4716.8 0.56
5/11/2006 15:37:00 120.8 122.2 121.9 12.832 14.344 11.4 0 856 1032.8 768.8 2657.6 1552 1753.6 1391.2 4697.6 0.55
5/11/2006 15:52:00 120.8 122.1 121.7 12.296 14.152 11.352 0 824 1025.6 766.3 2616 1484.8 1729.6 1381.6 4597.6 0.55
5/11/2006 16:07:00 120.7 122.3 121.8 11.584 14.376 11.6 0 775.3 1056.8 786.4 2618.4 1398.4 1758.4 1413.6 4571.2 0.55
5/11/2006 16:22:00 120.8 122.2 121.8 11.736 14.256 11.416 0 789.6 1047.2 775.7 2612.8 1418.4 1743.2 1391.2 4553.6 0.56
5/11/2006 16:37:00 120.7 122 121.9 11.624 14.392 11.464 0 778.6 1056.8 778.1 2613.6 1404 1756 1398.4 4560 0.55
5/11/2006 16:52:00 121.1 122.3 122.1 12.184 14.272 10.76 0 815.7 1053.6 732 2601.6 1476.8 1746.4 1314.4 4538.4 0.55
5/11/2006 17:07:00 121 122.2 121.7 12.872 14.12 9.728 0 860.8 1036.8 659.4 2557.6 1558.4 1725.6 1184.8 4469.6 0.55
5/11/2006 17:22:00 120.9 122.1 121.7 12.68 14.12 10.08 0 849.6 1036.8 682.6 2569.6 1533.6 1725.6 1228 4488 0.55
5/11/2006 17:37:00 120.8 122.2 121.8 12.12 14.296 10.864 0 810.7 1057.6 735.1 2603.2 1464.8 1748 1324 4537.6 0.55
5/11/2006 17:52:00 121 122.4 121.9 12.232 14.128 10.688 0 823.2 1047.2 728.3 2599.2 1480.8 1730.4 1304 4516 0.56
5/11/2006 18:07:00 121.4 122.6 122.3 12.024 14 10.688 0 812.2 1041.6 734.3 2588.8 1460 1716.8 1308.8 4486.4 0.56
5/11/2006 18:22:00 121.5 122.7 122.5 12.192 14.296 10.488 0 811.6 1066.4 714.4 2592 1482.4 1755.2 1284.8 4522.4 0.55
5/11/2006 18:37:00 121.6 122.7 122.5 12.064 14.28 10.48 0 799.6 1065.6 713.4 2578.4 1467.2 1752.8 1284.8 4504.8 0.54
5/11/2006 18:52:00 121.4 122.6 122.4 12.144 14.568 10.576 0 800.4 1089.6 713.8 2604 1475.2 1787.2 1295.2 4558.4 0.54
5/11/2006 19:07:00 121.2 122.5 122.2 11.976 15.088 10.88 0 764.7 1130.4 717.5 2612.8 1452 1848.8 1331.2 4632.8 0.53
5/11/2006 19:22:00 120.8 122.2 122 12.016 15.168 10.872 0 763.4 1135.2 713.5 2612 1452.8 1855.2 1327.2 4635.2 0.53

* Start Start Van
* Date Time Avg
5/11/2006 10:22:00 106.8
5/11/2006 10:37:00 119.9
5/11/2006 10:52:00 120.4
5/11/2006 11:07:00 120.5
5/11/2006 11:22:00 120.4

Ib Ic In Wa Wb Wc Wt
Avg Avg Avg Avg Avg Avg Avg



Example Data #2

AHU-1 
CHW 
VALVE POS

AHU-1 
RETURN 
DAMPER 
POSITI1

AHU-1 
SUP AIR 
TEMP

AHU-1 
SUP 
DUCT 
STATIC

AHU-1 
VFD % 
FULL 
SPEED

AVG
Z1E 
TEMP

BUILDING 
STATIC

MAX 
POSITI1 
VAV

MAX
Z1E 
TEMP

MIN
 Z1E 
TEMP

OUTSIDE 
AIR REL 
HUM

OUTSIDE 
AIR TEMP

AHU-1 
FAN 
STATUS

MAX
DAMPER 
POSITI1

TOTAL 
VAV CFM

Present ValuePresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent VaPresent Va

5/11/2006 0:01 0 100 58.6 0.1 0 0 0.01 0 0 100 0 54.8 0 0 0
5/11/2006 0:02 0 100 58.6 0.1 0 0 0.01 0 0 100 0 54.8 0 0 0
5/11/2006 0:03 0 100 58.6 0.1 0 0 0.01 0 0 100 0 54.8 0 0 0
5/11/2006 0:04 0 100 58.4 0.1 0 0 0.01 0 0 100 0 54.8 0 0 0
5/11/2006 0:05 0 100 58.6 0.1 0 0 0.01 0 0 100 0 54.8 0 0 0
5/11/2006 0:06 0 100 58.4 0.1 0 0 0.01 0 0 100 0 54.8 0 0 0
5/11/2006 0:07 0 100 58.4 0.1 0 0 0.01 0 0 100 0 54.6 0 0 0
5/11/2006 0:08 0 100 58.3 0.1 0 0 0.01 0 0 100 0 54.6 0 0 0
5/11/2006 0:09 0 100 58.3 0.1 0 0 0.01 0 0 100 0 54.6 0 0 0
5/11/2006 0:10 0 100 58.3 0.1 0 0 0.01 0 0 100 0 54.6 0 0 0
5/11/2006 0:11 0 100 58.3 0.1 0 0 0.01 0 0 100 0 54.6 0 0 0
5/11/2006 0:12 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:13 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:14 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:15 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:16 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:17 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:18 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0
5/11/2006 0:19 0 100 58.1 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0
5/11/2006 0:20 0 100 58 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0
5/11/2006 0:21 0 100 58 0.1 0 0 0.01 0 0 100 0 54.5 0 0 0
5/11/2006 0:22 0 100 58 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0
5/11/2006 0:23 0 100 58 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0
5/11/2006 0:24 0 100 57.8 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0
5/11/2006 0:25 0 100 58 0.1 0 0 0.01 0 0 100 0 54.3 0 0 0

AHU-1 
CHW 
VALVE POS
Present Value

5/11/2006 0:01 0
5/11/2006 0:02 0
5/11/2006 0:03 0
5/11/2006 0:04 0
5/11/2006 0:05 0

AHU-1 
SUP 
DUCT 
STATIC

AHU-1 
VFD % 
FULL 
SPEED

AVG
Z1E 
TEMP

BUILDING 
STATIC

MAX 
POSITI1 
VAV



Example Data #3

Data set #3

5/4/2006 10:58:52 AM Was OFF 0
5/4/2006 11:26:50 AM Turned ON 1
5/4/2006 9:00:30 PM Turned OFF 0
5/5/2006 7:00:08 AM Turned ON 1
5/5/2006 9:00:18 PM Turned OFF 0
5/6/2006 8:05:46 AM Turned ON 1
5/6/2006 5:00:17 PM Turned OFF 0
5/8/2006 5:00:03 AM Turned ON 1
5/8/2006 8:41:08 PM Turned OFF 0
5/9/2006 7:00:12 AM Turned ON 1
5/9/2006 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
5/11/2006 6:59:53 AM Turned ON 1
5/11/2006 9:00:04 PM Turned OFF 0
5/12/2006 7:00:00 AM Turned ON 1
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
5/17/2006 6:59:50 AM Turned ON 1
5/17/2006 8:59:48 PM Turned OFF 0
5/18/2006 6:59:42 AM Turned ON 1
5/18/2006 8:59:52 PM Turned OFF 0
5/19/2006 6:59:38 AM Turned ON 1
5/19/2006 8:51:47 PM Turned OFF 0

5/4/2006 10:58:52 AM Was OFF 0
5/4/2006 11:26:50 AM Turned ON 1
5/4/2006 9:00:30 PM Turned OFF 0
5/5/2006 7:00:08 AM Turned ON 1
5/5/2006 9:00:18 PM Turned OFF 0



Universal Translator Universal Translator 
Software DemonstrationSoftware Demonstration

Importing data, graphing, 
time shifts, re-sampling, 

filters & diagnostics.



Universal Translator Universal Translator 
Software DemonstrationSoftware Demonstration

Other diagnostics



Data Analysis Routines
Economizer operation
Run time of equipment
Lighting controls
Plug load controllers
Psychrometrics
Zone set-point analysis
Regression analysis
Managing complex trend data

PIER funding will support addition 
of many new diagnostics
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Universal Translator Universal Translator 
Software DemonstrationSoftware Demonstration

Quality of graphic 
presentations



Data Representation Example I
HWST & Pump status with time

Low HWS Temp
on Mondays
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Data drop out

It takes all of 
Monday and 
part of Tuesday 
to heat up the 
HW Loop



Data Representation Example 2

Why is the TES system 
melting ice at night? 

Why doesn’t the AHU 
ever shut off ? 

Why is CWV valve 
cycling?



Ed Tufte’s Principles of Graphical Excellence
Graphical Excellence is the wellGraphical Excellence is the well--designed presentation of interesting datadesigned presentation of interesting data…… 
a matter of a matter of substancesubstance, , statisticsstatistics and and design.design.
Graphical Excellence consists of complex ideas communicated withGraphical Excellence consists of complex ideas communicated with clarity, clarity, 
precision and efficiency.precision and efficiency.
Graphical Excellence is that which gives to the viewer the greatGraphical Excellence is that which gives to the viewer the greatest number of est number of 
ideas in the shortest time with the least ink in the smallest spideas in the shortest time with the least ink in the smallest space.ace.
Graphical Excellence is nearly always multivariate.Graphical Excellence is nearly always multivariate.
Graphical Excellence requires telling the truth about data.Graphical Excellence requires telling the truth about data.



Where to get a copy of the UT software?

Register at www.utonline.org

http://www.utonline.org/


UTonline.org website also includes…

Frequently asked questions
Reference information
Online tutorial and web-videos
Users’ forum
News
Help 
Links



AIA Quality Assurance

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-AIA members are 
available on request.

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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