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1.

OVERVIEW

CHAPTER 1
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Energy Systems laboratory (ESL) prepares 17 of Texas stations’ weather files for DOE-2e simulation

every year. This report describes the procedure how to get and pack the weather data for DOE-2e

simulation. Overall procedure is shown in Table 1.

Table 1. Overall procedure for packing weather data for DOE-2e simulation

Procedure Content Methods
1) Copy data from "cloud cover" tab in "main hourly
1 Original files data" Excel files
2) Files Names: "XXX2008"
Filling-in gaps
1) Calculation: Use "Gap calculation" program
2) Mask: Make from horly data
2.1 [Gaps & Mask 3) Files Names: GAPS_XXX_2X0XxIs &
MASK_XXX_2XXX.xls
Temperature: Solar radiation:
(1) Tdb, Twb, Tdp: (1) gaps<=6: Linear interpolation
1) gaps<=6: Linear interpolation (2) 6<gaps<=48: taking the trend between the
2 2) gaps>6: Psychrometric relationship adjacent days of the gap
(in case of one data missing) (3) gaps>=48: Nearby station
or
221 222
Nearby weather station
(2) Wind speed, wind direction, percipitation,
station pressur
1) Station pressure: last value previous to the gap
2) No fill-in for wind speed, wind direction,
precipitation
1)9items ;; g?{;ﬁ:m Use "Par" program
1-1) 8760 data (delete Feb.29 for leap year)
- . 2-1) 365 data
1-2) Check files name (Station no.). Make notes if . .
. " ) o 2-2) Check files name (Station no.). Make notes if
station no. are different with existing files station no. are different with existing files
3 3.1 |Excel files with plots (hourly) 2) Check plots 3.2 |Excel files with plots (daily) ; 9
3) Check plots
2-1) No (-99) values on plots
2-2) Check that Tdb > Twb> Tdp (use "if 3-1) No defauit values on plots
. P 3-2) Check that Tdb > Twb> Tdp (use "if
command") command")
3) Files Names: Hourly TS _ XXX _XXXXX_2XXX xIs 4) Files Names: DailyTS_XXX XX00K_2XXX
4 4.1 |CSV files (hourly) 1) XLS files convert to CSV files (for DOS) 4.2 |CSV files (daily) 1) XLS files conwert to CSV files (for DOS)
1) Plots files convert to PDF files " 1) Plots files convert to PDF files
5 5.1 |PDF files (hourl . . 5.2 |PDF files (dail " .
es (hourly) (make sure the title(Name, year). View—header) es (daily) (make sure the title(Name, year). View—header)
6 TRY file Preparation -Excel files 1) Files Names: PrepTRY_XXX_2XXX
1) The last column copies to Notepad
7 TRY file P tion -Text fil B
© Freparation -fext Wes 2) Sawe it as "TRY_X0X_2X0X_.TPE" (693 KB)
R . 1) INP files for packing— check manual
8 INP DOE Weather files - packing 2) Files Names: TRY_ X0 2X00(INP
~ . 1) OUT files for packing
9 OUT DOE Weather files - packing 2) Files Names: TRY_300¢ 20 OUT
10 DOE Weather files 1) Files Names: TRY XXX _2XXX

In addition, Figure 1 and Table 2 show the 17 of Texas weather stations which represent the each area of

the Texas.




Table 2. List of 17 Texas weather stations and their WBAN

o THMYZ
# NREL

# TCEQ

San Antonio

Victoria

Corpus Christi

Brownsville

2008

City Station WBAN

Abilene Abilene Rgnl. AP. ABI 13962
Amarillo Amarillo Intl. AP. AMA 23047
Austin Austin Bergstrom AP. AUS 13904
Brownsville Brownsville S. Padre Island Intl. BRO 12919
Corpus Christi Corpus Christi Intl. AP. CRP 12924
Dallas Fort Worth Dallas Fort Worth Intl. AP. DFW 03927
El Paso El Paso Intl. AP. ELP 23044
Houston Houston Intercontinental AP. 1AH 12960
Lubbock Lubbock Intl. AP. LBB 23042
Lufkin Angelina County AP. LFK 93987
Midland Midland Itnl. AP. MAF 23023
Port Arthur Port Arthur/Jeffers BPT 12917
San Angelo San Angelo / Maths Field SIT 23034
San Antonio San Antonio Intl. AP. SAT 12921
Victoria Victoria Rgnl. AP. VCT 12912
Waco Waco Rgnl. AP. ACT 13959
Wichita Falls Wichita Falls Municipal AP. SPS 13966

Amarille Abilene
Wichita Falls
Lubbock
Waco
El Paso Midland

Figure 1. Location of 17 Texas weather stations
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CHAPTER 2

1. OVERVIEW
Chapter 2 describes procedure of packing weather file for the 17 Texas weather stations step by step.

Brief procedure is shown in Figure 2.

Get the weather data of each weather station from NCDC (Tdb, Tdp, wind speed, wind direction, precipitation, station pressure)
& TCEQ (Solar radiation)

Make “Gpas & Masks” files of each weather station

Fill in all of missing data foreach weather station

Make “Hourly weather data & plots” files of each weather station

Convert hourly data to daily data of each weatherstation

Make “Daily weather data & plots” files of each weather station

Make “preparation files” of each weather station

Pack the weather files of each weather station using DOE-2e simulation

Figure 2. Brief procedure of packing weather data for DOE-2e simulation
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2. PROCESS OF PACKING WEATHER DATA FOR DOE-2e SIMULATION

2.1. ORIGINAL DATA

Required weather data can be downloaded from National Climatic Data Center website (NCDC), and

solar radiation data (Global solar radiation) can be downloaded from Texas Commission on

Environmental Quality (TCEQ).

Figure 3 shows each step of procedure to get weather data from the NCDC and TECQ website.

NOAA Satellite and Information Service vVv N"w;’l (gma‘n:
National Environmental Satellite, Data, and Information Service (NESDIS) 45 D.,,,,,,.,;.,E(:..."..:[

[Keyword(s). City, Station Name Search NCOC

Land-Based Data/ NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Climate Data Online
Sample Output: Search Options:
ASCII Space Delimited [ Country]
Printable Web Form Geographic Region
Hourly Summary Data Set/Product
Inventory Station Name
Map Analysis Map Services
Info / Help

NCDC:

(http://www7.ncdc.noaa.qgov/CDO/cdo)

Step 1. Click “Country”

NOAA Satellite and Information Service \,VV "‘“‘°g°i Cg"‘:(“: e
National Environmental Satelite, Data, and Information Service (NESDIS) 5. orpartmet of cemmmarre \O
[Keyword(s). City, Station Name Search NCDC |

Land-Based Data / NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Country Options

Climate Data Online 1
Sample Output: Uruguay
ASCII Space Delimited Uzbekistan
Printable Web Form Vanuaty
Venezuela =
Hourly Summary e |
Inventory 2
N DataProducts
Info / Help

Step 2. Select country and click “Access
Data Products”

NOAA Satellite and Information Service N> N“"’g‘tcg"“:"
National Environmental Satelite, Data, and Information Service (NESDIS) 4.5 pepartmact of Cemtry

[Keyword(s). City. Station Name Search NCDC |

Land-Based Data / NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

DataSet/Product Options
Climate Data Online

Precipitation Data, 15 minute (Over 3,400 US_ some non-U.S. sites) &
Precipitation Data, Hourly (Over 6,100 U.S., some non-US sites)
Sample Output: Surface Data, Daily (Over 19,000 U.S, some non-US sites) J
ASCIHI Space Delimited Surface Data. Global Summary of the Day *
Printable Web Form 1 S i
Hourly Summary
Inventory

Map Analvsis
Info / Help

Step3. Select “Surface Data, Hourly Global
(Over 10,000 worldwide sites)”, and click

“Access Data Products”



http://www7.ncdc.noaa.gov/CDO/cdo
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NOAA Satellite and Information Service > Hasionsl Cimati
National Environmental Satelite, Data, and Information Service (NESDIS) 5 o-..m-u‘o.: asosd
Search NCDC |

Land-Based Data / NNDC CDO / Product Search / Help

WMO Resolution 40
NOAA Policy

The following data and products may have conditions placed on their
international commercial use. They can be used within the U.S. or for non-
ial international activities without restriction. The non-U.S. data
cannot be redistributed for commercial purposes. Re-distribution of these
data by others must provide this same notification. A log of IP addresses
accessing these data and products will be maintained and may be made
available to data providers.

For details, please consult:

http:/www.wmo.int/pages/about/Resolution40.html

[_Tagree to thess tems (conti ] Cancel (retum to previous page) |

Step4. Click “I agree to these terms

(continue)”

NOAA Satellite and Information Service > National Climatic
Data Center

National Environmental Satellite, Data, and Information Service (NESDIS) 5. pepartment of Commerce
Search NCDC |

Land-Based Data / NNDC CDO / Product Search / Help
NNDC CLIMATE DATA ONLINE

Accessing data selection screen for
Surface Data, Hourly Global

The Global Surface Hourly database, with data from as early as 1901, is now
online, with the full period of record. We also have an FTP access for the
entire archive; along with CD/DVD products. We highly encourage FTP
access for large volume data requests.

Simplified: this system allows for very easy selection of data for a station or multiple stations,
for user-selected time period. The elements provided include itati mp dewpoir
winds, visibility, cloud cover, pressure, and present weather (as available for each station) on an
easy-to-read, printable form phus a delimited file.

[ Continue With SIMPLIFIED Options ]

Advanced: this system allows for selection of data for a station or multiple stations, for user-
selected time period. In contrast to the simplified system, the user selects the elements of interest
(eg. snow depth) and the output format--such as an ASCII text file for later use in a spreadsheet,

or apri form -- user choice of one or the other. Also, detailed data summaries from the
hourly data are available Summary Samples.
Continue With ADVANCED Options |

Step5. Click “Continue With SIMPLIFIED

Options”

National Environmental Satellite, Data, and Information Service (NESDIS) U.S. Department of Commerce

g NOAA Satellite and Information Service > National Climatic @
Data Center

Search NCDC |

Land-Based Data / NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Surface Data, Hourly Global pssses)

Retrieve data for:
© Worldwide
C Geographic Region America, North
@ Country United States
[Continue | Clear Selections | Previous Page |  New Search |

iWebform Sample

iStaliol list (may take several minutes to load)

I !Dah Issues
Data and pricing (if applicable) details at the CDO Help Page

Step6. Click “Continue”
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NOAA Satellite and Information Service VVV et °D::cg::‘x:
National Environmental Satellite, Data, and Information Service (NESDIS) U.S. Department a‘l(w—n«-

Search NCDC |

Land-Based Data/ NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Surface Data, Hourly Global psssos)

€ Selected United States stations - Note: may be slow to load station list on next page

Or select a State / Province | None Selected 4
78 stations 01/1936 to 06/2010 A
232 stations 07/1892 to 06/2010
204 stations 01/1931 to 06/2010
64 stations 02/1908 to 06/2010 .
77 stacions 01/1928 to 06/2010 Step7. Select “Texas” and click
75 stations 05/1899 to 06/2010
97 stations 01/1929 to 06/2010 « . 9
$9 stations 07/1892 to 06/2010

42 stations 10/1933 to 06/2010 Continue
61 stations 01/1931 to 06/2010
99 stations 12/1904 to 06/2010

and retrieve for

© Entire State
@ Selected Stations i

2 [Coimm ] | 4

New Mexico.

York... 142 stations 01/1929 to 06/2010 |=
i ; North Carolina 198 stations 07/1892 to 06/2010
Privacy Policy North Dakot, 39 stations 01/1893 to 06/2010
Ohi0.... 98 stations 10/1928 to 06/2010 -

hatp://edo.ncde. noaagov(pls’pltcnahom 106 stacions 01/1930 to 06/2010

gt % s £ Joregon.... 112 stations 08/1911 to 06/2010
Downloaded 04 Jun 2010 @ 1/pennsyivania. . 99 stations 10/1929 to 06/2010
Last Updated Thursday, 17-No|rnode Island...... 22 stations 06/1932 to 06/2010
Please see the NCDC Contact §South Carolina.... 23 stations 01/1893 to 06/2010
South Dakota.. $4 stations 01/1937 to 06/2010
stations 01/1892 to 06/2010

69 stations 01/1928 to 06/2010
20 stations 01/1933 to 06/2010
148 stations 01/1930 to 06/2010
153 stations 01/1892 to 06/2010
39 stations 07/1935 to 06/2010
142 stations 01/1893 to 06/2010 _|
65 stations 01/1934 to 06/2010 ¥

NOAA Satellite and Information Service > National Climatic
Data Center

National Environmental Satellite, Data, and Information Service (NESDIS)  y.5. pepartmet of Commerce

Search NCDC |
Land-Based Data / NNDC CDO / Product Search / Help
NNDC CLIMATE DATA ONLINE
SUETITIN, Towny A L Step8. Select a Texas Station considering
Select Texas stations (maximum of 100) . .
Station Neme USAP_WBAN ID:Period of Record with WBAN and Period of Record you

13910 01/1971 to 06/2010 &)
99999 01/2000 05/2009 . .
13910  12/1943 s 12/1999 look fOI', and click “Continue”

13910 01/1973 12/1988

Abilene Dyess
Abilene Dyess
(Abilene Dyess
Dyess

53959 04/2010 to 06/2010
99999 05/1977 to 08/1%81
12932 08/1946 to 06/2010
99999 01/2000 vo 12/2003
03049 11/2008 to 06/2010
99999 04/2004 to 11/1008:‘

Abilene (Nexrad)...
Abilene (Nexrad)...
Alice Intl.
Alice Intl.
Alpine Airport
Alpine Airport..

! Sort by Station ID
[[Continue | Clear Selections |  Previous Page |  New Search |
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NOAA Satellite and Information Service > N‘"“S" Cg’“‘"‘
National Environmental Satelite, Data, and Information Service (NESOIS) 5. pepartracs o ceomeey
oS O NP |_ s |

Land-Based Data / NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Surface Data, Hourly Global psssos
for Texas - 1 stations. Last available data: 2010/06/10

Select Date Restrictions: ‘
@ Use Date Range ‘
Year Month Day Hour

From [ 2008 > [01 | {01 >} |00 >

To_[2085][12 l[31 5[5 ‘

© Select Only Obs. on the Hour

Output Formats: Output via: FTP \
Space Delimited Text File
Webform HTML File J
2[[ Continue | Clear Selections | Previous Page |  New Search |

Step9. Select Date Restrictions (for a year),

and click “Continue”

NOAA Satellite and Information Service N> Watisnal Cmetls
et el Soaine, o ad Gl 65 RO 5 o D008 SRS
Search NCDC

Land-Based Data / NNDC CDO / Product Search /

NNDC CLIMATE DATA ONLINE

DS3505 - Surface Data, Hourly Global, Request Summary

Texas / Selected Stations - includes 1 stations (See selected stations below)
Date Range (Year / Month / Day / Hour ):
2008/01/01/00 1o 2008/12/31/23

‘Selected Output Format:
w%leded Output Media®

Hourly Obs Available:
\View Inventory

Output File Size (bytes):
o) _________

1 lnvenlcuy Review: | have reviewed the Inventory File to see if the requested
period of record is available before ordering. Some time periods or elements may
be missing. For hourly global data. many stations do not report every hour. but
once every 3 hours, and sometimes only during daylight hours.

IMPORTANT! Please enter a valid email address below so we can notify you when
youzr request has finished processing.

E-mail Address:|| |

3[ SubmitRequest

Step10. Check “inventory Review”, and
input e-mail address where you want to
receive, and click “Submit Request”

(Done)

SITE SEARCH;

plesse enter search phrase

h (/& Texas commissION ON ENVIRONMENTAL QUALITY e

Air Quality Maps Data Reports AutoGC Water Data Site Info
P +» Questions or Comments:

. monops@tceq.state.beus
Rules, Policy & Legislation

Permits, Licenses &
Registrations
Comliance, Enfercement
& Cleanups

Drinking water & water ~ Select a monitoring site from the list below to view site
Availability information, parameters measured, site maps, and site
Reporting photographs.

Environmental Quality

Assistance, Education & = = = .
Barticioation Select a Monitoring Site:

Follution Prevention &

Recveling [Amarillo Metropolitan Area — =l
Contracts, Funding & Fees

TCEQ Home

Monitoring Site Information

TCEQ:

(http://www.tceq.state.tx.us/cqi-

bin/compliance/monops/site photo.pl)



http://www.tceq.state.tx.us/cgi-bin/compliance/monops/site_photo.pl
http://www.tceq.state.tx.us/cgi-bin/compliance/monops/site_photo.pl
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CAMS 79 Pantex 7 C79
CAMS 104 Pantex 4 A104
CAMS 105 Pantex & A105/A205
CAMS 305 Amarillo C305 (Apr 12, 2005)
CAMS 320 Amarillo Texas A&M C320
Lubbock Metropolitan Area -
CAMS 306 Lubback C306 (Jun 22, 2005)
CAMS 325 Lubbock C325
CAMS 2005  TCEQ Mobile Site C2005 (Sep 4. 2009)
CAMS 2006 TCEQ Mobile Site C2006 (Sep 3. 2009)
CAMS 2007  TCEQ Mobile Site C2007 (Sep 4. 2009)
Abilene Metropolitan Area -
CAMS 315 Wichita Falls C315
CAMS 652 Wichita Falls TEXAQSII CB52 (Feb 14, 2007)
CAMS 5015 Abilene KABI C5015
Dallas-Fort Worth Metropolitan Area -

Amarillo Metropolitan Area - j

CAMS 5 Dallas North C5 (Nov 3, 1998)
CAMS 13 Ft. Worth Northwest C13/AH302
CAMS 17 | 17

CAMS 31 Frisco C31/C680

CAMS 33 Denton Co. Airport C33 (Nov 24, 1997)
CAMS 52 Midlothian OFW C52/A137

CAMS 56 Denton Airport South C56/A163/X157
CAMS 57 Arlington Regional Office C57 (Jul 11, 2001)
CAMS 60 Dallas Hinton St. C401/C60/AH161

CAMS 61 Arlington Municipal Airport C61

CAMS 63 Dallas North Mo.2 CG3/C679

CAMS 68 Anna C6% (Sep 29, 2004)

Stepl. Select weather stations

See Excel file in M drive (M:\Weather files
_ SB5\Weather files packing\2009\Solar
Radiation\06-07-08-09 radiation gaps.xIs)
to figure out all weather stations for solar

radiation.

CAMS 69 Rockwall Heath C69 =l

Amarillo Metropolitan Area - ﬂ
Keller C17

cansT ewciT E

» EPA site rumber: 48-435-2003
* State: Texas

ty: Tamant

et Worth

- Ats Vista Ra.

rginste:

.

tude: 32° 55 21" North (+32.522500°)

+ Longitude: 57° 16 557 West (-57.261944%)
+ Elavalion: 232 m (761 1)

» Maintsined by: City of Fort Warth for the TCEQ

i

Southwest South Scuthesst

CAMS Dsts

Current Messurements

Monthly Summery Report

Yesrly Summsry Report

* Resl-time monitoring since: Wednesday, July 16, 1957
o Cument status: Active
/ous monitors locsted st this site:

- Ozzn
+ Nitrous Oxides
* Paramatars currantly being manitarad:
- Pollution paramaters
® Nitric Oxide
» Nitrsgen Diexite
o Nirgen

logizsl parameters:
Nind Speed

Resultant Wind Speed

» Resultant Wing Dirsction

» Maximum Wind Gust

» Standard Devistion of Horizontal Wind Direction
» Outdzor Temperaturs

» Sclar Radistion

Step2. Click “Yearly Summary Report”
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update to reflect the actual parameters measured at the site you choose.

[ cAMS1T  KellerC17 =
This page will refresh when you select a different CAMS from this list.

Select a year:

Use the selection boxes below to select a year. Check beside each parameter to see when a
particular parameter is available at a site.

1

wee Will refresh when you select a different year.
Select a Parameter:

You can use the checkboxes below to control which parameter will be in the report and
how the report will be formatted. If you have cookies enabled on your browser, these
selections will be "remembered” from session to session when you click on any of the
"Generate Report" buttons.

© Ozone (parts per billion) -- available Jul 1997 to Jan 2010
© Wind Speed (miles per hour) -- available Jul 1997 to Jan 2010
© Resultant Wind Speed (miles per hour) -- available Jul 1997 to Jan 2010

Step3. Check year (1) you want, verify

solar radiation is selected (2), and click

" Resultant Wind Direction (degrees compass) -- available Jul 1997 to Jan 2010 € 9
© Maximum Wind Gust (miles per hour) -- available Jul 1997 to Jan 2010 Generate Report
© Standard Deviation of Horizontal Wind Direction (degrees compass) -- available Jul
1997 to Jan 2010
@utdoor Temperature (degrees Fahrenheit) -- available Jul 1997 to Jan 2010
2 olar Radiation (langleys per minute) -- available May 2002 to Jan 2010
Advanced Reporting Options
Select a time format:
Choose to have the report generated in either an AM/PM format or in a 24-hour format. This
time format only affects the labeling in the table header and not the report contents. The
report is always generated in Local Standard Time (LST) for each reporting station.
Waller CIT A S 48000 2003
R Vour 2008 Sk Rtonsen (FOC 1) memrnred b bemehar  p i L PRe—
L PR ARy e I E
Jatt 90 0223 0.434 [0.06 . -
-t 9201 5 048 0.078 6418 0104 -t
. ol gren o ot
ot 45 0201 5412 0.4 doet
= (Done)
o= 00019516300 [6.72% [a.Taale. $96 16.536 [0 00 ot
P 3 a1t |03 29 0.8 -
[ 400392 5.430 0,732 70w 0001 ‘00wt 0.e3w 0.8 -
+ 0282 06 o
e -
0 0.008 0 0 -
stz 305406 0452 5705 0,297 u 2
o 13 4o 0288 5 700 e 13
s o i Sy i e SR B e
azzm o bt
- 4% it
e s 371 9223 004 ou 17
- 000419 0,463 (0,799 maLLS|0:002 /0.5 P

Figure 3. Process of downloading weather data from NCDC and TCEQ website

e NCDC website:

In order to obtain all 17 Texas stations’ weather data, stepl through step10 (NCDC part) for each of

Texas weather station needs to be repeated. When the weather data are arrived to the e-mail account, each

of Texas station weather data (Figure 4) needs to be copied and pasted to text file (Notepad), and saved

them named as “Station name Year” (e.g. Abilene 2008) in “1_Original data” folder in M drive

(M:\Weather files _ SB5\Weather files packing\2008\1_Original_data).




TCEQ website:
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In order to obtain all 17 Texas station’s solar radiation data, step1 through step3 (TCEQ part) for each of

Texas weather station needs to be repeated. Each of solar radiation data needs to be copied and pasted to
Excel file, and save them in “1_Original data” folder in M drive (M:\Weather files _ SB5\Weather files
packing\2008\1_Original_data).

Figure 4 shows an example of text file which downloaded from NCDC website, and Figure 5 shows 17

original files for all of Texas stations in “1_Original data” folder in M drive.
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Figure 4. 2008 weather data for Abilene 2008 from NCDC

Mame =
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[Z] Amarilla 2008, bt

[Z] Austin 2008, bxt

[Z] Brawnswille 2008, kxt
[Z] Corpus Christi 2008, bxt
[Z] Dallas Fartworth 2008.Ext
[Z] Bl Paso 200 bxt

[£] Houston 2008 kxt

[£] Lubback 2008 bxk

[Z] Lufkin 2008, bt

[Z] Midland 2008, txt

[Z] Part arthur 2008 txt
[Z] 5an Angelo 2008 txt
[£] san Antonio 2008, bxt
[Z] vickoria 2008, kxt

[£] waco 2008, bxt

[Z] wichita Falls 2008, bt

1,542 KB
1,753 KB
1,547 KB
1,647 KB
1,569 KB
1,757 KB
1,571 KB
1,568 KB
1,507 KB
1,565 KB
1,463 KB
1,696 KB
1,505 KB
1,742 KB
1,765 KB
1,600 KB
1,546 KB

Text Document

Texk Docurment

Texk Document

Texk Document

Text Document

Text Document

Text Document

Texk Docurment

Texk Document

Texk Document

Texk Document

Text Document

Text Document

Text Document

Texk Docurment

Texk Document

Texk Document

5(27/2010 3:40 PM
5127/2010 4:07 PM
5127/2010 4:06 PM
5/27/2010 4:04 PM
5(27/2010 4:02 PM
5(27/2010 4:01 PM
5(27/2010 3:59 PM
5127/2010 3:38 PM
5127/2010 3:57 PM
5127/2010 3:56 PM
5/27/2010 3:55 PM
5(27/2010 3:53 PM
5(27/2010 3:52 PM
5(27/2010 3:50 PM
5f27/2010 3:48 PM
5127/2010 3:44 PM
5127/2010 3:42 PM

PCPOL

Yevertew
U
WU
Pt
s
YR
WU
RN
WU
WHHHU
P
Bererww
BN
UHUU
WA
YUV
WU
P
R
vt

0.00T 0, QQT¥¥¥¥

WU

PCPO6

P
et
MUY
Dt
WV
WU
U
Severeres
WU
WU
WU
P
WUUNH
WU
WU
WU
e
VRN
P
Weverrew

PCP24

Yeveverete
WU
WU
At
WreRU
WHHU
VOURHU
RN
RN
WHH U
s
Hedeveen
WU
WU
Pt
WU
U
P
P
WHRHU

PCPXX

P
WA
WU
WURHH
s
UHHU
WU
s
WU
D
P
Yevevesew
WU
UUHUU
s
v
DR e
U
WU
U
WU
WU

Q.00 wukuu

Figure 5. 17 Texas weather stations data in “1_Original data” folder in M drive
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2.2.GAPS
There are a number of missing weather data in NCDC such as 2™ and 9" rows of “column T (ALT)” in
Table 3, and solar radiation data in TCEQ. The missing data for 17 Texas weather stations need to be

identified in this step.

“Gaps” is file to figure out how many missing weather data exit, as well as how many gap of length exist.
Table 4 shows an example of “gaps” for “Abilene 2008 weather data”. The shortest gap of length in this
example is “1”, and the longest gap of length in this example is “10”. The “gaps” file should be presented

all of the existing gaps of length.
Required weather elements in this file are:

e Tdb - Dry bulb temperature

e Twb — Wet bulb temperature

o Tdp - Dew point temperature

¢ Wind speed

e Wind dir. — Wind direction

e GSR - Global solar radiation

e NDSR — Normal direct solar radiation
e Precipitation

e Stat. Pres. — Station pressure

In order to make “gaps” file, each of the downloaded weather text file needs to be opened with the Excel.
To open the weather text file with the Excel, choose “From Other Sources” on “Data” menu in the Excel,
select “XML data import”, and choose the Texas station’s weather text file. Then, select “Delimited” data
type, and check in “Space”. The Table 3 shows the example of the Excel file. The marked elements in red

are the weather data which need for the packing DOE-2e weather simulation.



|~ o [ | | | [

P e
wa e

12

-
B |

A B
USAF  WBA
722660 | 1396]
722660 | 1396
722660 | 1396
722660 | 1396]
722660 | 1396
722660 | 1396
722660 | 1396
722660 | 1396
722660 | 1396
722660 | 1396
722660 | 1396
722660 | 1396]
722660 | 1396
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Table 3. Abilene 2008 weather data from NCDC in Excel

Temperature Stat. Pres.

Day Wind Dir. Wind Speed Dew point temp. Precipitation
T D EQF |G |[H|I|JK L|M|N|O|P|TT X 5 T U | V| w Y ¥ b AA | AB
YR--MODAHRN DIR SPD [GUS CLG SKC L MH VvsB ww ww ww w JempDEwfste | am st maxmiy pcpol PCPOE PCP24  PCPXX  SD
200801010000 360 11f*+ | 722/ClR | 0/0/ 0 10[*+ |++ [*= |* 47, 1q 10264 ==+-* 961.3) 53| 3p eeees | esees [eesss fecsse foe
200801010052 10 10f* 722)ClR - |*|= 10/*= |=* 43| 1 10274 30.35]secses [son [sne]eccas | Jeanes eseen ecese (e
200801010152 360 7 T22/CR * * | 10k | 39 1 1029.9| 3039 eccer [see [sen] [seeee | eeres weesr freees fen
200801010252 10 7f* 722)CR * = | 10[s |+ 36 1030.| 30.43seceee oo [ses] sesee | esree leresr freces fen
200801010352 20 Bf** 722/C1R * = | 10/s |+ 34 1032.]| 30.47]seceee oo [ses][seene | [eeree feresr freees fon
200801010452 10 6fp T22CR * * | 10k | 32 1033.| 30.5feeccee [sos [ses] senee | eeree  jseess jreees jen
200801010552 360, 7 722(ClR ¢ [+ ¢ 10[*c e 30 1034.4| 30.53|ocs=e | 47| 3p[eeeee | [eeres seesr feecer fee
200801010600 360 7f** | 722/ClR 00 D 10/** |** 30 1034
200801010652 100 Bfe 722/CR ¢ |*|* 10/*c |** 30 1034.
200801010752 360 sfe- 722/C0R * = 10/ec | 28 1035.
200801010852 330) s5fpes | 722/0R -+ = | 10[s |+ 28 1 1036
200801010952 *=* ofs- T220CR * LR I 27 1 1037.
200801011052 200 3fe- | 722/C0R -+ = 10/ec | 21 1q 1038

Then, extracting necessary data from the Excel file (i.e. Wind direction, Wind speed, Temperature, Dew

point temperature, Station pressure, Precipitation) needs to be done. Template format Excel file for this
step is stored in M drive (M:\Weather files _ SB5\Weather files packing\2008\Process\Weather). In this

file, there are eight tabs: final, could cover, initial process, look up, default values, unit conversion, and

count gaps (Figure 6). In these tabs, the extracted weather data need to be pasted in “cloud cover” tab, and

majority of minutes need to be put in “look up” tab. This part will be described more detail in below.

Then, necessary data process will be done by itself in this Excel file. The result is in “unit conversion” tab
(Figure 8).

an

ALILISLE UL L1t i h L
M4 » M| final

cloud cover initial process look up default values unit conversion count gaps mask

Figure 6. Eight tabs in template Excel file

Figure 7 shows the “cloud cover” tab after put the all extracted weather data to the template Excel file,

and Figure 8 shows the result of the process, which is hourly weather data.
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A B| C D E F G
1 YR-MODAHEMM DIR SPD TEMP DEWP ALT PCPO1
2 200801010000 90 6 45 L= i i
3 200801010052 80 7 41 18 30.24 ==
4 200801010152 100 3 37 18 30.23 ===
5

11691 200812312343 350 16 34 28 3036 =
11692 200812312349 350 15 M4 28 30.37 =
11693 200812312352 330 15 34 28 3037 =

Figure 7. Excel file which extracted the necessary weather elements

A B c D E F G H | ) K
Solar
§ Wind Solar (Normal  Station
1 Labeled Time DryBulb WetBulb Dew Point speed Wind DIR [Global)  Direct] Pressure STATION
2 [Fl F) IF) [knats) [Deq) (Etuisqithr] [Btufsgithi] (inches Ha) Mumber
3 1/1/2008  0:00 4700  39.06 10.00 956  360.00 0.0 0.0 3035 13962
4 1/1/2008  1:00 4300  36.20 10.00 5.69 10.00 0.0 0.0 3035 13962
5 1/1/2008  2:00 39.00 3327 10.00 6.08  360.00 0.0 0.0 3039 13962
6 1/1/2008  3:00 36.00 3094 9.00 6.08 10.00 0.0 0.0 3043 13962
7 1/1/2008  4:00 3400 2946 9.00 695 20.00 0.0 0.0 3047 13962
8 1/1/2008  5:00 3200 2795 9.00 521 10.00 0.0 0.0 3050 13962
9 1/1/2008  6:00 3000 2642 9.00 6.08  360.00 0.0 0.0 3053 13962
10 1/M1/2008  7:00 3000 2642 9.00 6.95 10.00 0.0 0.0 3054 13962

11 1/41/2008 8:00 2500 2486 9.00 434 36000 33.9 92.9 3057 13962
12 1/1/2008  9:00 26800 2497 10.00 4.34 330,00 89.1 184.6 3059 13962
131 1/1/2008  10:00 27000 2419 10.00 0.000  -99.00 132.3 208.8 3062 13962

Figure 8. Unit conversion tab

Here is brief explanation of the process performed in this template Excel file. As shown in Figure 7, the
extracted data have more than 8760 rows (in this case, 11693 rows) for each element because the weather
data from NCDC were recorded by less than an hour. Therefore, finding out and extracting majority of
minute (i.e. 52 minutes in this case) of the data are required to make 8760 data (hourly data) using “Look
up” function in the Excel (see the “Look up” tab of the file).

Then, it is required to add “Wet-bulb temperature”, “Global solar radiation”, and “Direct normal solar

radiation” data on the columns of “unit conversion” tab in this file.

Since there are no data for wet-bulb temperature in the NCDC website, these data need to be calculated
from dry-bulb temperature, dew point temperature, and station pressure using psychrometric equations.

At the same time, missing data for the wet-bulb temperature also need to be identified. To do these
processes at the same time, “IF” command can be used. “=IF(C3=-99,-99,IF(J3=-

99,13, Twetbulb(J3,C3,E3)))” is an example of “IF”” command I used. However, prior to use this command,
“psychr2004e.xla” program need to be added to the Excel file first. The program calculates the wet-bulb

temperature by psychrometric equations. This program is also in M drive (M:\Weather files _
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SB5\Weather files packing\Programs). To add the program to the Excel, in case of using Excel 2007,
open the “Excel Option” window first, and go to the “Add-Ins” tab then, check the “Psychr JCB”.

In addition, there are two more things to do; one is adding “Global solar radiation” data on “unit
conversion” tab, and another is calculating “Normal Direct Solar Radiation (NDSR)” from the “Global
solar radiation” data. In order to calculate NDSR, template Excel file in M drive is used (M:\Weather files
_ SB5\Weather files packing\2008\Process\Solar Radiation\NDSR). In the template Excel file, adequate
latitude and longitude of Texas station need to be put first. The information is included in files
downloaded from the NCDC website. In addition, it is required to check whether year, month, and date in
the file are correct or not. After that, the “Global solar radiation” data need to be pasted in “column Q” of
the file, then, NDSR data are calculated in “column AA”. Figure 9 shows an example of the NDSR
template file, and marked part in red (right) is the calculated NDSR data.

Year, Month,andDay _  Latitude & Longitude NDSR
ATB[C[O] E [ F [ & [ H [ 1 L Mo W 0 [ P [ o [ Rk [ & [ T [ U [ W [ WK ¥ [ 2 [ A& [ A5 |ACADREATIAGL
[1] Orem 13 W2 a..mlu Lathate 2sa01| oaani
z Lorglhale B7.447] | Honzznil Surace Galcuakd
o 17 : e i i el B et Il o vl il ) SR
e b Jon foe | 0 e | e |00 | s ||| ecms | me ares | s | e |°‘==“:M"' iz e ‘ | oot | [ P - -

K E 1 1 1] OoO0|  OO0O0| 25044 -ZAONE| D016 o) of 055

|| == 1+ 1+ Ji| oooo| ooooo| 2sow| i s I T BT o] 00 sunwe Prusve | ooo| oo o] im|  wiemsom o]

|| == + 1 || oom o) 2s0u] zois .o 2m| tes| -eszzl 2 RETE. 0.0 "suaLue [ siaLuer omo| oo oo om|  wiemsim e

[d| == + 1 o oom| ooon| 2s0w] zois .o 3m| 3| EXT RETE T -128057] 0.0 "suaLue [ siaLuer omo| oo ool om|  wiemszm

|| == + 1 | ooom| oooo| 2sow| zoie|  aso am| EXE IEETE R RUEES 0.0 "wuaLve [ risLuer omo| oo oo orel  wiemosIm

[ M| == + 1 o[ oom| oooo| 2sou| zoiel as sm| E = EE R =g 0.0 "wuaLve [ risLuer omo| oo ool os|  wiemsem

[ M| == + 1 o[ oom| oooo| 2sou| zoiel as cm| el sas| -msaz  -ia =575 0.0 "wuaLve [ risLuer omo| oo oog] 0| wiemssm

[ M| == + 1 o[ oom| oooo| 2sou| zoiel as rm| 7 EYE EETE N -5z 0.0 "wuaLve [riaLuer omo| oo oog] oz wiemossm

|| == 1+ 1 1| oowo| oooo| 2sow| zoie] ase e 8| res|  asrd ] ] ax 0.7 oz osms| om0z ze=|  oms|  wimmostm 14 12000

[ B| == + 1 o[ ooom| oooo| 2sow| zoiel  as sm| sl s iz 1o e e 0.6 o5 oses| mos| ool FE= BCE: T o

[ == 1+ 1 1| oomo| ooeo| csow| zmoie s ooo| | ses|  erz s Y. I A [Lh ors|  oses| essiE v z=s  ow|  wimossm s w 10000

[0 == 1 1 1| ocowo| ooooo| csow| zmoie s R T YT T T P [T I e 1538 oz ose| isios|  2red sis)  os  wiemos om s

[ M| == 1+ 1 o[ ooom| oowo| 2sow| zoie] aso [ET I B TRE, ENEEE e =i =meo 2030 oz oss| isess|  43sd ez om|  wimos oo B4 22 8000

[0 == 1 1 1| ocowo| ooooo| csow| zmoie s [E2 INE ERE REE T s amas 1945 ozl osel| wome|  ased == os|  wiemos zm L]

[0 == 1 1 1| ocowo| ooooo| csow| zmoie cs R2= IRNT IRERE TE" ES IEY e 1644 ozl oser| remses| e s om|  wiemos s sas 3 6000

[ == 1 1 1| cowo| oooo| csow| zoie] s isco| 15| wes| =z osi mer  maso 0.7 ox|  osm| zean| mesd  wasl|  ooss|  wiemos e ar w0

|| == 1 1 1| cowo| ooeo| csow| zoie] s ieco| 18| s8] sz ol EEE ] 2820 os|  oms| meass| sar] i 0w wiemos s [ i 4000

|| == 1 1 1| cowo| ooeo| csow| zoie] s ool w| ees| sz 1o e e 1938 osi|  osss| tomest|  sew]  mmaml o) wimos o &5 es.s

|| == 1 1 1| cowo| ooeo| csow| zoie] s FC I BN R TE E [EE I 24 ox| oss| oz e wwid  ooms|  wiemes oo 7 s 200
= = e it I I I 1 P s Bl e e I ol L

Figure 9. An example of NDSR processing file

After these processes, the “gap.xls” file in M drive (M:\Weather files _ SB5\Weather files
packing\Programs) is used to calculate the “total number of cells with default values” and “gaps of
length”. First, copy the values of certain element, for example, dry-bulb temperature in this case, and
paste them on “column C” on the program, and make it runs. Then, “total number of cells with default
values” and “gaps of length” can be calculated as shown in Figure 10. It is required to repeat this process

every elements (9 elements) and every 17 Texas stations.
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1. Tdb 2.Run 3. Result
A E = F G H 1 ™ r ] W0 F ] B [slT. 0 v [ w [#] * z

1| owows o I GAP___FREQ kal _#Data GAP _ DATE HOUR Gaptday FREQ Total  Gapiday  Date

z [l it 1 43 1 37 378760 1 msiog 13 I ]

3| owows 2 33 z 10 20 TS 7 0 insiz008
4 | owowes 3 * 3 12 2 owamine # 0 i7izeos
5| owows 4 34 + Y &GN 3 0 uzorz008
6 | owowes s 2 5 10 1 onzuos ® 0 uzorzo0e
7| owows 6 30 I 2 BN 5 0 izizoos
s | owowes 7 30 7 16 1 pEmE E 0 izizeos
3 | owowe 8 20 —— 3 9 P i 0 uzwzone
0| ovowes 3 28 ST : 22 4 1 BETaE 3 0 izizoos
n | owws 1o 27 [Found Gaps_days= 0 24 24 2 bainsing & 0 uzvzoe
2| owowes 21 P B 0 uzize0e
13| ovowos 12 21 1 Ditoios 5 o inzes
1| ovows 13 21 SITE. ABI & oEning i o w2008
5| ovowos 1 19 NAME: weather data 3 bbb 3 o izizeos
| owws 18 27 |_ENEREY TYPE: Tdb iz o 0 uzvzoe
v owowos e 3 1B b 0 uznzoe
| ovowos 17 39 | Time 00058 1 Bisios i 0 w2008
1| ovowes 1 45 e i 0 uzzizoos
20| owowos 1 46 | Continuous Gaps in the Sample P 14 0 uzzizoe
2| owowos 20 % - & s o0 0 uzzizons
2| owowes 2 8 = 1 G [ 0 uzzize08
23| ovowos 22 4+ = 1 gsETI0E 500 0 uzz008
2| ovowes 23 wlly = 2 i 500 0 uzzizoos
& | oz o N P T 500 0 uzzizoe
% | owoews 1 # || 1 Baisi0s 00 0 uzzizons
a7 | owezws 2 3 1 2 nanEs [ 0 uzzize0e
2| owems 3 30 s E.% 5 i 500 0 uzzizoe
2| owozs 4 27 ° & o 500 0 uzzizoos
| oz s 28 U P 1 aa0g 500 0 uzzizoe
3| owos 6 23 | — | 1 oadtios 500 0 uzz008
2| oweaws 7 21 | Gaps per Day T a0 oo 0 uzzizoos

[

Figure 10. The result of “gap.xls” program in case of calculating gaps for Tdb

Then, the result data (i.e. “total number of cells with default values” and “gaps of length”) from the
program can be copied and pasted on gaps file stored in M drive (M:\Weather files _ SB5\Weather files
packing\2008\2_Gaps), and named it as “GAPS XXX 2XXX.xIs” (i.e. “GAPS_ABI 2008.xlIs” in this
case). Table 4 shows an example of the gaps file.

Table 4. An example of gaps file

Tdb Twhb Tdp |Wind speed|Wind dir.| GS5R ND5R |Precipitation [Stat. Pres
Total number of cells | ), 204 204 207 743 207 207 160 189

with default values

gaps of length 1 7 37 37 40 258 47 47 29 37
gaps of length 2 10 10 10 9 76 8 8 6 T
gaps of length 3 4 4 4 3 26 5 ] 2 3
gaps of length 4 2 2 2 5 14 2 2 2
gaps of length 5 2 2 2 2 9 2 2 2 2
gaps of length 6 4 4 4 3 5 3 3 3 3
gaps of length 7 1 4

gaps of length 8 2 2 2 1 1 2 1 2
gaps of length 9 1 1 1 1 1 1 1
gaps of length 10 1




2.3.MASKS
“Masks” is file to figure out what particular time periods the missing weather data exist. Figure 11 shows
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an example of “Masks” file for “Abilene 2008 weather data™. In this figure, number “1” indicates that

there is a missing data in that time period. For example, there are missing data of wind direction at 4:00
and 8:00 on Jan. 1 2008 as shown in Figure 11.

A B C D E F G H I J

Wind Wind Precipita| station

1 Tl 1hue Ty Speed |Direction =1 Lo tioE pressure

2 | 1712008 0:00 -

3 | 1/1/2008 1:00

4 | 1/1/2008 2:00

5 | 1/1/2008 3:00 -

6 | 1/1/2008 4:00 1

7 | 17172008 5:00 -

8 | 1/1/2008 6:00

9 | 1/1/2008 7:00 -

10| 1/1/2008 8:00 1

11| 1/1/2008 9:00 -

12| 1/1/2008 10:00

Figure 11. An example of Masks file

In order to make this file, it is needed to copy and paste the hourly weather data (Figure 8) to new Excel

file, and use “IF” command such as “=IF(B1=-99,1,0)” to figure out what particular time periods have the

missing data. Figure 12 shows the hourly data which copied and pasted in new Excel, and Figure 13
shows the result of “Masks” file. Then, the file needs to be saved as “MASK XXX 2XXX.xIs” (i.e.
“MASK _ABI 2008.xls” in this case) in “3_Mask” folder in M drive (M:\Weather files _ SB5\Weather
files packing\2008\3_Mask).
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01/01/2008 01:00
01/01/2008 02:00
01/01/2008 03:00
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01/01/2008 06:00
01/01/2008 07:00
01/01/2008 08:00
01/01/2008 09:00
01/01/2008 10:00
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Figure 12. Hourly data which copied and pasted in new Excel
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=IF(DATA!B2=-99,1,0)

B c D E F G H |

00 00 0.0 0.0 0.0 0.0 0.0

s Prrhe], [value. i faise]] 0.0 0.0 0.0 0.0 0.0
01/01/2008 02:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2003 03:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 04:00 0.0 00 0.0 0.0 0.0 0.0 0.0
01/01/2003 05:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 06:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 07:00 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0
01/01/2008 08:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 03:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 10:00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 11:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 12:00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 13:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 14:00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 1500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
01/01/2008 1600 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

Figure 13. An example of masks file with IF command in Excel

2.4.FILLING IN THE MISSING DATA
As described as earlier, there are many missing weather data from the NCDC and TCEQ. Prior to pack

the weather data for DOE-2e simulation, filling in the missing data should be done.

The weather elements which need to be filled in are:

e Station pressure

J
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b (F) Tdp(F) Wind speed (knot) Wind direction GSR (Btu/day-sqft) NDSR (Btu/day-sgft) Hourly precipitation (in) Station Pressure {in Hg)

0.0

o Temperature: dry-bulb temperature, wet-bulb temperature, and dew-point temperature

e Solar radiation: global solar radiation, and normal direct solar radiation

There is method to fill in the missing data of each element. For more information, there are two papers in
M drive (M:\Weather files _ SB5\Weather files packing\Manual\DOE2): 1) Baltazar, J-C., Haberl, J.,

Culp, C., Yazdani, B., Gilman, D., Procedures For the Integration of Complete Year Texas Weather Data

Files For eCalc-Emissions Reduction Calculator (Baltazar et al. 2007), and 2) Long, N., Real-Time
Weather Data Access Guide (Long 2006).

Figure 14 shows general flow for filling in the missing weather data.
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Filling-in Missing Data Sets for 17 Cities, Texas

_ f

L Weather Data Set ]

)
v

NCDC TCEQ
e (Monthly Data) (Yearly Data)
(Monthly Data) Air Dry-bulb Temp.., GSR,
Wind Speed, Wet-bulb Temp., DNSR
Wind Direction, Dew-point Temp. (DNSR: Calculated from
Precipitation,
Station Pressure |

1

-Wind Speed
-Wind Direction
- Precipitation

Missing Data is
Not Filled

- Station Press.

Missing No
Data?

Missing
Missing Data is Gap =6
Filled-in by the No
Last Value
Previous fo the:
= Missing Data is
Filled-in by Linear »
v Interpolation
Yes
Gap < 48
No

Missing Data is Filled-in
by Taking the Trend of
the First Previous Day

that is Valid

A 4

A 4

For Tdb, Twb, & Tdp:

Missing Data is Replaced
with Data from Nearby
Weather Stations

For GSR:

1. Missing Data is Replaced
with Data from Nearby
Weather Stations If Available

2. Missing Data is Replaced
with Calculated GSR from Sky
Cover Data

{Sky Cover: NCDC Yearly Data)

|_$

Processed Weather
Data Set

Figure 14. General flowchart for filling in weather data
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(1) Station pressure
The missing station pressures need to be filled with last value previous to the gap.
(2) Temperature: dry-bulb temperature, wet-bulb temperature, and dew-point temperature

(2-1) The length of gaps <= 6 hours: The missing data need to be filled by linear interpolation
(Equation (1)).

flta) = ft) + (f—'-‘r:j:':rﬂ- n (1)

Where: f(t,) is the time step to fill
f(ty) and f(t,) are the values around the missing time step

(2-2) 6 hours < The length of gaps < 48 hours: The missing data need to be filled by taking the trend

of the first previous day that is valid as seen in Equation (2).

ta—t +1

Ftn) = Fltna) + (£ = Flt1-a) + ({f (ta) = flta-a)) — (Ft0) =1 )y,

(2)

Where: f(t,) is the time step to fill
f(ty) and f(t,) are the values around the missing time step
d is the offset back to the previous valid day

(2-3) The length of gaps >= 48 hours: The missing data need to be filled by data from nearby weather

stations (see Figure 15 for the alternative weather stations).
(3) Solar radiation: Global solar radiation, and normal direct solar radiation
(3-1, 2) Same as “(2) temperature” method

(3-3) The length of gaps >= 48 hours: The missing data need to be filled by data from nearby solar

radiation station (see Figure 16 for the alternative solar radiation stations for 2008).
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(3-4) No solar radiation data: Some counties such as Abilene, Amarillo, Austin, Lubbock, Midland,
and San Angelo do not have solar radiation data for 2008. In this case, “Sky cover” data is used to
calculate solar radiation. The “Sky cover” data can be downloaded from the NCDC website. To
calculate the solar radiation from the “Sky cover”, Excel file in M drive (M:\Weather files _
SB5\Weather files packing\Programs\SR_Calculation_from_SkyCover.xlIsx) is used. Latitude,
longitude, year, and “Sky cover” need to be put in this file so that solar radiation can be calculated
automatically by itself. Figure 17 is an example of the Excel file.

(4) Other weather data: Wind speed, wind direction, precipitation
The missing data are not be filled in, just leave the missing data as “-99”.

Figure 18 and 19 show an example of Excel file in M drive (M:\Weather files _ SB5\Weather files
packing\Programs\Hourly_Missing_Filled_Calc.xlIsx) for calculating the missing data.

Weather Stations Names Alternative Stations for Gap Filling (1st Option) Alternative Stations for Gap Filling (2nd Option)
ABI  Abilene Regional Airport SJT  San Angelo Mathis Field

AMA  Amarillo International Airport LBB  Lubbock International Airport

BRO Brownsuville S. Padre Island International PIL Port Isabel Cameron County Airport HRL Harlingen Rio Grande Valley
LBB Lubbock International Airport No Missing Hours of >=6

MAF  Midland International Airport ODO Odessa Schlemeyer Field

SJT San Angelo Mathis Field ABI Abilene Regional Airport

ACT Waco Regional Airport CLL College Station Easterwood Airport

SPS Wichita Falls Municipal Airport DTO Denton Municipal Airport ABI Abilene Regional Airport
ATT  Austin Camp Mabry AUS  Austin-Bergstrom International Airport

BPT Port Arthur Se Tx Rgnl Airport GLS Scholes International At Galveston Airport

CRP Corpus Christi International Airport ALI Alice International Airport

DFW Dallas - Fort Worth International Airport

ELP El Paso International Airport GDP Guadalupe Pass Auto Met Observing System

GGG Longview E TxRgnl Airport AWOS Nacogdoches

IAH  Houston Bush Intercontinental

SAT San Antonio International Airport TYR  Tyler Pounds Regional Airport

VCT Victoria Regional Airport RKP  Aransas County Airport

Figure 15. Alternative weather stations
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City Code [Location Recommended County |Recommended Stations (First Option)
Abilene ABI |Abilene Regional Airport

Amarillo AMA |Amarillo International Airport

Austin AUS |Austin Camp Mabry Travis

Brownsville BRO [Brownsville S. Padre Island International Cameron C 80 (78 hrs gaps)
Corpus Christi CRP |Corpus Christi International Airport Nueces C 4 (103 hrs gap)
Fort Worth DFW |Dallas - Fort Worth International Airport Denton C 56 (101 hrs gaps)
El Paso ELP |El Paso International Airport El Paso C 12 (5 hrs gap)
Houston 1aH |Houston Bush Intercontinental Harris C403 (522 hrs gaps)
Lubbock LBB |Lubbock International Airport

Lufkin LFK |Longview E Tx Rgnl Airport Smith C 82 (39 hrs gaps)
Midland MAF |Midland International Airport

Port Arthur BPT |Port Arthur Se Tx Rgnl Airport Jefferson C2 (317 hrs gaps)
San Angelo SJT [San Angelo Mathis Field

San Antonio SAT |[San Antonio International Airport Bexar C 58 (Zero gaps)
Victoria vcT [Victoria Regional Airport Victoria C 87 (189 hrs gaps)
Waco ACT [Waco Regional Airport Johnson C77 (1 hr gaps)
Wichita Falls sps |Wichita Falls Municipal Airport Denton C 56 (101 hrs gaps)

Second Option/s

C42 (1652 hrs gaps) & C43 (76 hrs gaps)

C44 (2 hrs gap)

C71 (ZERO gaps)

€37 (225 hrs gaps) & C41 (49 hrs gap)

C15 (86 hrs gaps), C35 (282 hrs gaps), C45 (308 hrs gaps), C53 (458 hrs gaps) , C1015 (2384 hrs gaps), C78 (110 hrs gaps)

C85 (138 hrs gaps)

C28 (250 hrs gaps), C64 (398 hrs gaps), C643 (262 hrs gaps), C9 (295 hrs gaps)

C73 (1 hrgaps)

01/01/08 00:53 2008
01/01/08 01:53 2008
01/01/08 02:53 2008
01/01/08 03:53 2008
01/01/08 04:53 2008
01/01/08 05:53 2008
01/01/08 06:53 2008
01/01/08 07:53 2008
01/01/08 08:53 2008
01/01/08 09:53 2008
01/01/08 10:53 2008
01/01/08 11:53 2008
01/01/08 12:53 2008
01/01/08 13:53 2008
01/01/08 14:53 2008
01/01/08 15:53 2008
01/01/08 16:53 2008
01/01/08 17:53 2008
01/01/08 18:53 2008
01/01/08 19:53 2008
01/01/08 20:53 2008
01/01/08 21:53 2008
01/01/08 22:53 2008
01/01/08 23:53 2008
01/02/08 00:53 2008
01/02/08 01:53 2008
01/02/08 02:53 2008
01/02/08 03:53 2008
01/02/08 04:53 2008
01/02/08 05:53 2008

PR R R R RERRRRRERRRRERRRERRERRERRERRER R R

NNRNRNNNRRRRERRRRRERERRRRERRRRERRRR R R

53
153
253
353
453
553

753
853
953
1053
1153
1253
1353
1453
1553
1653
1753
1853
1953
2053
2153
2253
2353
53
153
253

453
553

Figure 16. Alternative solar radiation stations for 2008

Longituded
1014

Solar  Hour

time  angle
7 1 0.0000 -2.9044 -0.4016 0 -0.81
7 1 0.0000 -2.9044 -0.4016 1 019 -3.22
7 1 0.0000 -2.9044 -0.4016 2 119 -2.96
8 1 0.0000 -2.9044 -0.4016 3 219 -2.70
7 1 0.0000 -2.9044 -0.4016 4 3.19 -244
7 1 0.0000 -2.9044 -0.4016 5 419 -218
7 1 0.0000 -2.9044 -0.4016 6 519 -1.91
8 1 0.0000 -2.9044 -0.4016 7 6.19 -1.65
7 1 0.0000 -2.9044 -0.4016 8 719 -1.39
2 1 0.0000 -2.9044 -0.4016 9 8.19 -113
0 1 0.0000 -2.9044 -0.4016 10 9.19 -0.87
0 1 0.0000 -2.9044 -0.4016 1 10.19 -0.60
0 1 0.0000 -2.9044 -0.4016 12 1119 -0.34
2 1 0.0000 -2.9044 -0.4016 13 1219 -0.08
0 1 0.0000 -2.9044 -0.4016 14 1319 018
0 1 0.0000 -2.9044 -0.4016 15 1419 044
0 1 0.0000 -2.9044 -0.4016 16 1519 070
0 1 0.0000 -2.9044 -0.4016 17 16.19 097
0 1 0.0000 -2.9044 -0.4016 18 1719 123
0 1 0.0000 -2.9044 -0.4016 19 1819 149
0 1 0.0000 -2.9044 -0.4016 20 1919 175
0 1 0.0000 -2.9044 -0.4016 21 20.19 201
0 1 0.0000 -2.9044 -0.4016 22 2119 227
0 1 0.0000 -2.9044 -0.4016 23 2219 254
0 2 0.0172 -3.3517 -0.4002 0 -0.82 -0.34
0 2 0.0172 -3.3517 -0.4002 1 0.18 -3.22
0 2 0.0172 -3.3517 -0.4002 2 118 -2.96
0 2 0.0172 -3.3517 -0.4002 3 218 -2.70
0 2 0.0172 -3.3517 -0.4002 4 3.18 -244
0 2 0.0172 -3.3517 -0.4002 5 418 -2.18

sin a

-0.98
-0.97
-0.91
-0.80
-0.65
-0.48
-0.29
-0.09
0.10
0.26
0.39
0.48
0.53
0.52
0.46
0.35
0.20
0.03
-0.16
-0.36
-0.55
-0.71
-0.84
0.48
-0.97
-0.97
-0.91
-0.80
-0.65

y=

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0
59 0.993269346
230 1
367 1
460 1
503 0.993269346
493 1
430 1
319 1
168 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

1037.6 x -42.41 R2 =0.9297
0 5.60
0 5.60
0 5.60
0 6.40
0 5.60
0 5.60
0 5.60
0 6.40
0 5.60

18 1.60
73 -
116 -
146 -
158 1.60
156
136
101
53 -
0 -
0 -
0
0
0
0
0 -
0 -
0 -
0
0
0

Figure 17. An example of the Excel for calculating solar radiation from sky cover data



S83
584
585
586
587
588
589
590
591
592
593
594

Tdb  Tdp

1/25/U8 4:00
1/25/08 5:00
1/25/08 6:00
1/25/08 7:00
1/25/08 £:00
1/25/08 9:00

1/25/08 10:00

1/25/08 11:00

1/25/08 12:00

1/25/08 13:00

1/25/08 14:00

1/25/08 15:00

=T 250 583
370 250 584

441 36.0 582
46.0 370 593
46.9 37.0 594
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Calc. Tdb Tdp

2
3
4
5

990 -990 586 1| 38

-95.0 -95.0 587
-99.0 -99.0 588
-99.0 -99.0 589
-990 -99.0 590

35
40
41
42

=E585+(E501-E585)/(L591-L585)* 11585
296
311
326
341

Figure 18. An example file for calculating missing data (gaps<=6 hrs, Equation (1))

938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964,
965
966
9e7
968
969
970
971
972
973
a74

a10] s20] o73]

4R N 220 Aq74

Tdb  Tdp Calc. Tdb Tdp
379 340 938

374 338 939

373 240

390 551 941

392 356 942

379 351 943

570 551 944

374 338 945

370 351 946

370 351 947

390 360 948

a41] s79] 94m

500 379 950

554 356 951

590 340 852

610 320 953

630 289 954

640 270 955

624 250 956

608 230 957

540 241 958

500 241 959

480 241 960

480 241 961

469 241 962

-99.0 -99.0 964] 1] 42.6|=E040+[ES63-E30)+((E973-E040)-(EG63-ED30))/(L073-LOG3+1])*MIBL
990 990 985 2 429 57
990 -990 966 3 423 37
-990 -990 967 4 4D3 35
-99.0 -99.0 968 5 386 34
990 -990 959 6 382 32
-990 -990 970 7 37.1 33
990 -990 971 & 363 32
990 -990 972 9 375 32

Figure 19. An example file for calculating missing data (6<gaps<48 hrs, Equation (2))

2.5.HOURLY AND DAILY DATAFILE

2.5.1. Hourly CSV file
After filling in the missing weather data for 17 Texas stations, the next step is to make hourly weather

files in CSV format (Comma Separated Values). In order to do this, just copy the data from the file which

is already filled in the missing data, then, paste them to another Excel file (M:\Weather files _
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SB5\Weather files packing\2008\4-1 Hourly CSV). Figure 20 shows an example of hourly CSV file for
“Abilene 2008”.

In hourly CSV file, the weather data of each element should have 8760 data (24 hrs x 365 days). Note that,
for leap year, the data for 29" of February need to be deleted. In addition, it is required to check whether
temperature values are adequate or not, it means, dry-bulb temperature should have the biggest values,

wet-bulb temperature, and dew-point temperature should follow (i.e. Tdb > Twb > Tdp).

The hourly CSV file should be named as “Hourly XXX XXXX 2XXX.xls” (i.e.
“Hourly ABI 1362 2008” in this case) in “4-1 Hourly CSV” folder in M drive (M:\Weather files _
SB5\Weather files packing\2008).

A B C D E F G H 1 ] K
1 Date Time Dry-Bulb TWet-Bulb Dew-Poin Wind SpeiWind Dire Global Sol Direct Nor Precipitat Station Pressure (in Hg)
A 1/1/2008 0:00 30 26.4 9 6.1 360 i} o o 30.5
3 1/1/2008 1:00 30 26.4 9 7 10 ] ] ] 30.5
4 1/1/2008 2:00 28 24.9 9 4.3 360 1] o i} 30.6
5 1/1/2008 3:00 28 25 10 4.3 330 ] 1] ] 30.6
6 1/1/2008 4:00 27 24.2 10 o -99 1] o o 30.6
7 1/1/2008 5:00 21 19.3 10 2.6 200 i} o i} 30.6
8 1/1/2008 6:00 21 19.3 10 5.2 260 ] o ] 30.7
9 1/1/2008 7:00 21 19.4 10 5.2 270 i} o o 30.7
10 1/1/2008 8:00 19 17.7 10 0 -99 33.9 52.9 ] 30.7
11 1/1/2008 5:00 27 24.7 14 2.6 250 89.1 184.6 o 30.8
12 1/1/2008 10:00 34 30.1 14 4.3 340 132.3 208.8 ] 30.8

Figure 20. An example of hourly CSV file

2.5.2. HourlyTS Excel file
In this step, hourly time series file, including 9 weather element plots needs to be made. Using hourly data

file (i.e. Hourly CSV file), copy the hourly data to “data” tab in another Excel file in M drive
(M:\Weather files _ SB5\Weather files packing\2008\4-2_HourlyTS_Excel). In this file, there are two
tabs: “data” tab, and “time series” tab. When you put the hourly data on “data” tab, time series plots will
be generated on “time series” tab. The completed hourly time series file needs to be stored in “4-

2 HourlyTS Excel” folder in M drive (M:\Weather files _ SB5\Weather files packing\2008).
(1) “Data” tab

Figure 21 shows an example of “data” tab which copied and pasted the data from Hourly CSV file.
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A B c D E F G H | N K
1 Tdb (F) Twh (F) Tdp (F} nd speed (knVind directioR (Btu/day-scR (Btu/day-sy precipitatia Pressure (in Hg)
2 |01/01/2008 00:00 30.0 26.4 5.0 6.1 360.0 0.0 0.0 0.0 30.5
3 | 01/01/2008 01:00 30.0 26.4 5.0 7.0 10.0 0.0 0.0 0.0 30.5
4 101/01/2008 02:00 28.0 24.9 3.0 4.3 360.0 0.0 0.0 0.0 30.6
5 |01/01/2008 03:00 28.0 25.0 10.0 4.3 330.0 0.0 0.0 0.0 30.6
6 |01/01/2008 04:00 27.0 24.2 10.0 0.0 -99.0 0.0 0.0 0.0 30.6
7 |01/01/2008 05:00 21.0 19.3 10.0 2.6 200.0 0.0 0.0 0.0 30.6
8 |01/01/2008 06:00 21.0 19.3 10.0 3.2 260.0 0.0 0.0 0.0 30.7
9 |01/01/2008 07:00 21.0 19.4 10.0 3.2 270.0 0.0 0.0 0.0 30.7
10 | 01/01/2008 08:00 15.0 17.7 10.0 0.0 -99.0 33.9 92.9 0.0 30.7
11|01/01/2008 09:00 27.0 24.7 14.0 2.6 250.0 89.1 184.6 0.0 30.8
12 | 01/01/2008 10:00 34.0 301 14.0 4.3 340.0 1323 208.8 0.0 30.8

Figure 21. An example of “data” tab of hourly time series file

(2) “Time Series XXX tab (i.e. “Time Series ABI” tab in this case)

This tab shows hourly plots of 9 weather elements, and Figure 22 shows an example of the plots.
In this step, there are two things need to be verified:

e Texas station name on tab, and

e Texas station name and year on plot:

To change the Texas station name and year on plot, go to “View” menu —» “Page Layout”, and
change the header name as “Abilene (ABI) Abilene Regional Airport Yr: 2008 in case of this
example (Figure 221).
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Abilene (ABI) Abilene Regional Airport Yr:2008

Dry-bulb Temparatura (F)

U208 RO 03032008 4032003 05042008 05042008 TSR0 03052003 09052008

(F)

ﬁ pJ“1"m.uﬁﬂWMu!*\*uWWMWWW“"‘“"‘"‘”‘”“”’"‘“’“"Wv.n

1012008 02012008 03032008 04032008 05042008 05042003 070S2008 08052008 09052008

Wet-bulb Temperature
o W o5 8 B

DewPoirt Tamparatura (F)

AN

WO 03032008 04032008 05042008 06042008 752008 0052008 052008

Figure 22. An example of “time series” tab

2.5.3. Daily CSV file
Next step is converting the hourly data to daily data using “Par” program in M drive (M:\Weather files _
SB5\Weather files packing\Programs\par.xIs).

Daily CSV file should have 365 data for each Texas station weather file. Note that, for leap year, the data
for 29" of February need to be deleted. In addition, it is required to check whether temperature values are
adequate or not, it means, dry-bulb temperature should have the biggest values, wet-bulb temperature, and

dew-point temperature should follow (i.e. Tdb > Twb > Tdp).

The daily CSV file should be named as “Daily XXX XXXX 2XXX.xIs” (i.e. “Daily ABI 1362 2008”
in this case) in “4-3 Daily CSV” folder in M drive (M:\Weather files _ SB5\Weather files packing\2008).

In order to convert the hourly data to daily data, the program “Par” is used. First, copy the each weather
element, in this case, the dry-bulb temperature, and paste them to “data” tab in “par” file as Figure 23.

After that, click the “daily” button on “main” tab of this file, then the calculation will start, and the hourly
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data are converted to daily data. Then, you can copy the converted daily data to another file in M drive
(M:\Weather files _ SB5\Weather files packing\2008\4-3_Daily CSV). Figure 24 shows an example of

daily CSV file for Abilene 2008.

1.Hourly data

A | B | C [1] E | F | G

|1 1 1 2008 1} 1} 0443 L.
| 2 | 1 1 2008 1} 1} 0443 0467 3035
| 3 | 1 1 2008 1} 1} peie B k] 3039
| 4 | 1 1 2008 1} 1} 043 125 3042
1 5 | 1 1 2008 0 0 30443 16667 3046
| 6 | 1 1 2008 i i 30448 T0833 305
7 | 1 1 2008 i i 30448 36| 3043
Ex 1 1 2008 i i 30448 70167 | | 3047
|9 | 1 1 2008 i i 30448 33333 | 3062
|10 | 1 1 2008 i i 30448 376 | | 3066
11| 1 1 2008 i i 30448 HGG7 | | 3068
| 12 | 1 1 2008 1} 1} e B G ek 3069
|13 1 1 2008 1} 1} 0443 5 3068
| 14 1 1 2008 1} 1} 0443 5467 3065
| 15 | 1 1 2008 1} 1} peie B n k] 3063
| 16 | 1 1 2008 1} 1} 03 25 3062
|17 1 1 2008 1} 1} 0443 GEGET 3062
| 12 | 1 1 2008 0 0 30443 T0A33 30.63

19 1 1 2008 i i 30448 75| | 3066
ETN 1 1 N8 n n 30448 TA1RT N R

2.Convertto
daily data

Daily

Monthly

Dates ‘

"Dates”

Figure 23. An example of “Par” program (left: “Data” tab, right: “Main” tab)

A
1 Date

2 1/1/2008 0:00
3 1/2/2008 0:00
4 1/3/2008 0:00
5 1/4/2008 0:00
6 1/5/2008 0:00
7 1/6/2008 0:00
8 1/7/2008 0:00
9 1/8/2008 0:00
10| 1/9/2008 0:00
11| 1/10/2008 D:00
12 | 1/11/2008 0:00

B B o E F G H | il K L
Average C Average V Average C Average V Average V Total Glok Total Norr Total Prec Average Station Pressure (in Hg)

33.1 28.7 9.3 5 217.6 1065.8 1698.6 0 30.7
29.9 26.2 9.3 4.6 142.9 1069.5 1705.9 0 30.8
39.5 33.8 10.6 14.5 162.5 685.2 871 0 30.5
49.3 44.8 34.3 15.5 182.5 1075.6 1705.3 0 30.2
61.5 53.9 40.9 14.6 204.2 1079.7 1710.7 0 30
62.6 56.3 46.6 12.9 182.5 1083.5 1709.9 0 29.9
62.9 58.8 53.5 11.1 177.5 946.6 1294 0 29.8
43.7 44,1 29.8 8.8 257 1094 1717.5 0 30.1
47.6 41.2 25.8 10.9 180.4 1099.9 17204 0 30

439 42.3 24.2 9.9 277 1105.5 1724.7 ] 30
49.1 41.6 21.4 9.8 200 1111.4 1727.5 0 29.9

Figure 24. An example of daily CSV file

2.5.4. DailyTS Excel file
In this step, daily time series file, including 9 weather element plots also needs to be made. Using daily

data file (i.e. daily CSV file), copy the daily data to “data” tab in another Excel file in M drive
(M:\Weather files _ SB5\Weather files packing\2008\4-4_DailyTS_Excel). In this file, there are also two

tabs: “data” tab, and “time series” tab. When you put the daily data on “data” tab, time series plots will be
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generated on “time series” tab. The completed daily time series file needs to be stored in “4-

4 DailyTS Excel” folder in M drive (M:\Weather files _ SB5\Weather files packing\2008).
(1) “Data” tab

Figure 25 shows an example of “data” tab which copied and pasted the data from daily CSV file.

A B C D E F G H | J

1 Tdb (F) Twhb (F) Tdp (F) Wind speed Wind directi GSR (Btu/da' NDSR (Btu/d Daily precipitation (in)

2 |01/01/2008 00:00 33.1 28.7 9.3 3.0 217.6 1065.8 1698.6 0.0 30.7
3 | 01/02/2008 00:00 29.9 26.2 9.3 4.6 142.9 1069.5 1705.9 0.0 30.8
4 |01/03/2008 00:00 39.5 33.8 10.6 14.5 162.5 633.2 871.0 0.0 30.5
5 | 01/04/2008 00:00 49.3 44.8 34.3 15.5 182.5 1075.6 1705.3 0.0 30.2
6 |01/05/2008 00:00 61.5 53.9 40.9 14.6 204.2 1073.7 1710.7 0.0 30.0
7 | 01/06/2008 00:00 62.6 56.3 46.6 12.9 182.5 1083.5 1705.9 0.0 29.9
8 |01/07/2008 00:00 62.9 58.8 53.5 11.1 177.5 5946.6 1294.0 0.0 29.8
9 |01/08/2008 00:00 49.7 44.1 29.8 8.8 257.0 1094.0 1717.5 0.0 30.1
10 | 01/09/2008 00:00 47.6 41.2 25.8 10.9 180.4 1099.9 1720.4 0.0 30.0
11| 01/10/2008 00:00 45.0 42.3 24.2 9.9 277.0 1105.5 1724.7 0.0 30.0
12 | 01/11/2008 00:00 45.1 41.6 214 9.8 200.0 11114 1727.5 0.0 25.9

Figure 25. An example of “data’ tab of daily time series file

(2) “Time Series XXX tab (i.e. “Time Series ABI” tab in this case)

This tab shows daily plots of 9 weather elements, and Figure 26 shows an example of the plots.
In this step, there are also two things need to be verified.

e Texas station name on tab, and

e Texas station name and year on plot:

To change the Texas station name and year on plot, go to “View” menu —» “Page Layout”, and
change the header name as “Abilene (ABI) Abilene Regional Airport Yr: 2008 in case of this
example (Figure 26).



ESL-TR-10-09-03

Abilene (ABI) Abilene Regional Airport Yr:2008
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Figure 26. An example of time series tab

2.6. PDFPLOTS

2.6.1. Hourly PDF
Next step is to make PDF file for each of hourly plot which made at previous step. In this step, particular
program which can produce PDF file needs to be used such as “Adobe Acrobat Professional”. On the
“time series” tab of “HourlyTS Excel” file, the plots need to be converted to PDF file using the
conversion program, and the generated PDF file need to be saved as
“HourlyTS XXX XXXXX 2XXX.pdf” (i.e. “HourlyTS_ABI 13962 2008 in this case) in M drive
(M:\Weather files _ SB5\Weather files packing\2008\5-1_Hourly PDF). Figure 27 shows an example of
hourly PDF file.
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Abilene (ABI) Abilene Regional Airport Yr:2008

O ettt

01/0172008 027012008 031032008 04:03/2008 050412008 080472008 07/05/2008 DB/S/2008 0910572008 100512008 11/D6/2008 120772008

Dry-bulb Temperature (F)
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Figure 27. An example of hourly PDF file

2.6.2. Daily PDF
As hourly PDF file, the plots in “DailyTS_Excel” file need to be converted to PDF file, and the generated
PDF file needs to be saved as “DailyTS XXX XXXXX 2XXX.pdf” (i.e. “DailyTS_ABI 13962 2008”
in this case) in M drive (M:\Weather files _ SB5\Weather files packing\2008\5-2_Daily PDF). Figure 28
shows an example of daily PDF file.

Abilene (ABI) Abilene Regional Airport Yr:2008

120
1004
Eln 4 WaTaVd
Sk Y L) VT
g‘ s o0 o /f' ".l/.l'w’/ NS\ N v l‘"'\\‘JM/\,r.bf\l ."\\/-J
3 [} I Iu'
a 50 I N\ v AL !
g o= " IJ”l q"|'| n.-’uﬂl,n |[LLu.| n,l.. v/ ‘|r '|““n|. |'\p N
8’3 L’\,\ |-’|| Pl v v J‘J I I i
Eg  aff i | iy lez ! | “
2e
204
o
01012008 02/01/2008 00200 11/06/2008 12/07/2008
120
o 1004
=~
™y
g ‘é’ 304
=z " - -
504 /
ﬁ. 5
=3 & 404
BE TaY ‘
z 20 bt
[
017012008 0201/2008 030372008 D4/03/2008 050412008 06/04/2008 1110612008 12/07/2008

Figure 28. An example of daily PDF file
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2.7. PRETRY FILE
This is the last step for prepareing DOE-2e weather input file. The file needs to be filled with 9 elements
of weather data and other information. Figure 29 shows an example of the PreTRY file for “Abilene
2008”. As seen in Figure 29, when the data for “column A” through “column K are filled, required
formatted data for DOE-2e weather input file are generated in “column X”. The data for “column A”
through “column K” can be obtained from hourly data file previously made, and the template file for
PreTRY is stored in M drive (M:\Weather files _ SB5\Weather files packing\2008\6_PrepTRY). The
completed PreTRY file should be named as “PrepTRY_ XXX 2XXX” (i.e. “PrepTRY_ABI 2008 in this
case).

AL B L U bk Lol W | K LM

wer
Labeled Time  gone 5 popct

rrur Dey Wit Baw
STATION Ealb Bulk Paixt

1 o "
(Bt r

2 ) L T T B o SO S B 123456 7290
3 OB o0 300 26 8 [ 380 0 0 305 13862 30 264 9 360 608 305 [ 0208 110 2005010100
4 "¥0E 10 26 4 7 0 [} 0 305 1392 30 264 9 W BIF 05 [ nzo0e 101 1 2002010101
5 0B zo0 28 25 8 4 80 0 0 30E 13882 23 243 9 360 43¢ 306 [ oz0e 101 2 2002010102
[ OB 300 2@ 25 4 £z 0 0306 1362 2 25 10 330 434 306 o oz0E 1013 2008010103
7 WH0E 400 27 20 [} k] [} 0 306 132 27 242 10 939 0 306 [ 02008 1 1 41 2008010104
f] s 500 Z13 m 3 200 0 0 306 1362 21 193 10 200 261 306 [ 02006 1 1 51 2008010105
E] ¥R GO0 2 19 W 5 260 [} 0307 1%2 2 193 10 260 521 307 [ D208 116 2003010108
10 #H0E TO0 2 18 W 5 27 0 0 307 @%Ez 2 194 10 270 621 307 [ 02008 1 1 7 13962021 5: 002010107
1l OB BO0 1B 18 10 0 - Ed 83 307 B8Rz 19 1R7 10 989 0 307 333 923 2008 1 1 & 200010105
12 WH0E %00 27 25 1 3 250 E 185 303 1392 27 247 14 260 281 308 231 1846 2008 1 1 91 2008010103
13 OB 100 330 4 340 132 209 308 13862 34 301 M 340 43¢ 306 1323 2088 2008 1 110 2008010110
" HHOE 00 33 34 4 340 181 218 308 19962 39 338 14 240 434 308 1608 22008 1 1 1 20080001
15 0B 1200 45 38 0 5 350 173 221 308 13382 45 377 10 360 G20 308 1728 2212008 1 1 12 2008010112
16 OB 100 46 38 5 E 50 168 221 308 13962 46 36 5 350 7az 30F 678 2206 2008 1 1 13 13620 2003010113
7 WH0E 400 46 38 7 [ 0 145 2B 307 13362 46 31 7 W MF 307 ME3 234 2008 1 1 4 0011 13 20030101H
18 0B TRO0 48 40 T 0 380 107 15307 13362 48 336 7 360 956 307 1072 1953 2008 1 1 15 1 2008010115
19 H0E 1600 46 38 8 0 50 5 W4 307 13962 46 38 5 250 956 307 565 1439 2008 1 1 16 139620: 2008010116
a0 0B 00 46 37 7 8 0 0 0 307 13882 45 374 7 W 782 307 [ oz0E 11 W 1 2002010117
21 OB TE00 3@ 33 9 7 20 0 0307 Bz 3 332 8 20 695 307 o 0z00E 1018 2000101e
22 H0E %00 3 3@ 5 a0 [} 0 308 12 3 31 3 30 52 308 [ nzoE 1 1M 2008010113
23 0B 2000 3 23 8 4 50 0 0 308 1362 M 285 9 50 434 308 [ 02008 1 120 2005010120
28 ¥0E 2100 0 26 4 4 100 [} 0308 1392 30 264 9 100 43% 308 [ nzooe 112 0 2008010121
5 H0E  2zo0 27 24 @ 3 220 0 0 308 @%ez 27 240 9 220 2Bl 308 [ 0z00E 1 1321 2002010122
2% 0B 2300 2@ 25 @ 0 - 0 0 308 1362 28 248 9 93 0 308 o 02008 1 123 2008010123
27 "2E 000 2321 W 3 2310 [} 0 308 1362 23 21 10 230 2Bl 308 [ 02008 1 1 2002010200
28 H0E W0 218 M 4 230 0 0 308 1362 21 194 10 230 434 308 [ 02008 1 2 113962021 2008010200

Figure 29. An example of PreTRY file

2.8. TRY_TPEFILE
“TRY_TPE” file is one of files to be used when you pack DOE-2e weather file by DOE-2e simulation.

From the PreTRY file, copy the data in “column X” and paste them to TPE format file which is stored in
M drive (M:\Weather files _ SB5\Weather files packing\2008\7_TRY_TPE). The file name should be
“TRY_ XXX 2XXX.TPE” (i.e. “TRY_ABI_2008.TPE” in this case). Figure 30 shows an example of
TRY_TPE file.
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139620300260093600063053099955999059000905955095955999555000000000 2008010100
1396203002600901000730540899559890090000995999595999995099000000000 2008010101
139620280250093600043057099059000090000990000959099509000000000 2008010102
139620248025010330004305509995959009099999999595959995099200000000 2008010103
139620270240109990003062099395995059053999995959959995953200000000 2008010104
1396202101201 0200003306409939999999929399999999999999993200000000 2008010105
1396202101501 026000530660050505505050005035035505955555000000000 2008010106
1396202101901 0270005307108530590000500005000050059055055000000000 2008010107
1396201901801 099900030730999590909590000595505555999555900340093 2008010108
1396207025004 250003307609995909095900005555055559999559900890185 2008010109
139620340300143400043078309995999009000099599509595999995099013.20209 2008010110
139620390340143400043081099959990090500995995095959999505001610218 2008010111
1396204503801 035000530720999599900909909995059559099500001 730221 2008010112
139620460330053500083075309939599905905999995959959995593201 680221 2008010115
TRAANAANZRANTOTAMTT INTINOAGAGAAGOGGAGOGGAGOGLAGAGLAGHANT A NPT = AONRM M4

Figure 30. An example of TRY_TPE file

2.9. TRY_INP FILE
“TRY_INP” file is one of files to be used along with “TRY_TPE” file when you pack DOE-2e weather

file by DOE-2e simulation.

This file includes general information about weather station. Figure 31 can explain more detail about the
contents of the file. This file is also stored in M drive (M:\Weather files _ SB5\Weather files
packing\2008\8_TRY _INP). The file name should be “TRY XXX 2XXX.INP” (i.e.

“TRY_ABI 2008.INP” in this case). Figure 32 shows an example of TRY_INP file.
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PACK
line 1: The word PACK in colimms 1-4.
line 2: The station name in cohmms 1-20. This name will be written on the output file as identification.
The entry here is for the user only and is arbitrary.
line 3: The data is entered as shown below. When the format is shown as L., it signifies that the datum nmst be

left justified m the columns mdicated  The format B sigmfies that the datum nmst be nght justified m the cobumms
indicated. and the format D means that the vahue should be entered with a decimal point (neither nght or left
justification is required). For those with FORTRAN background: L corresponds to A8, B to 16, and D to F6.1.

Example of how the data 1s entered (line 3)

Columns | Format | Description

1-6 L A code-word specifying the 11.1:|pad{ad file type. Options are TMY2, WYEC2, CD144. CDIMSTRY,
TREYSIM®, TD96835, and OTHER".

7-12 R Weather station mmnber. This is required.

Note: for TAMYZ files, the following inputs on line 3 may be left blank

13-18 R The year of the weather data (e.g.. 1999). This is required for CD144 and TD9685 files (which can
contain several vears of weather data). For other files, —999 should be input.

19-24 R Time zone (a3 in the SITE-PARAMETERS command)

25-30 D Latitude {desrees). Posifive north of the equator, negative south of the equator.

31-36 D Lonminde (degrees). Positive west of Gresmwich. nesative east of Greemwich

3742 L A code-word specifying the mmmber of bits per word to be used m packing the oufput file. The options
are 60-BIT or 30-BIT (for 32-bit machines)

4348 L A code-word specifying the type of output file. The options are NORMAL and SOLAR. NOEMAL
produces a DOE-2 weather file with no solar data. SOLAF. produces a file containing solar information.

4054 E Interpolation mterval The program fills in missing data by linear mterpolation between the last and the
next value present, if the munber of hours of missmg data is less than or equal to the inferpolation
mterval. If more hours of data are missing than the mterpelation interval, it still does interpolation up to
24 hours and a warning message is issued If more than 24 hours are missing, the previous value is
used. The interpolation interval mmst be less than 247,

35-60 D This sets the maxinmm dry-bulb temperature change allowed in one hour. Changes larger than this will
Ccause 4 Waming message to be printed.

61-66 D Soil thermal diffusivity (ft"/hr). Used for calculating monthly ground tenperatures. A value of 0.010
can be used for dry soil. 0.025 for average soil. and 0.030 for wet soil

61-72 D Station altitude (feet), used m CD144 and TDM9683.

T3-78 R Location needed only for CD1445 and TRYSLM to choose a cloud cover model. See ILOC. Used only
for CD144 and TRY formats. Select the location that best represents the data being packaged.

*CD1445 tells the weather processor to read | "If OTHER is chosen, the data should either ba “The weather processor makes no

a file in CD144 formar and add ersatz solar | in the DOE-2 measured weather data format (see | evaluation of the dam to see that iris

data using the ASHFAE clear sky modsl, Processing Nonstandard Weather Drata) or a internally consistent, except that during

SOLMET clond cover regressions formula, special OTHEF. processing subroutine nmst be interpolation it never allows the wet-bulb

and the Erbs-Elsin-Duffie direct/'diffuse written and mstalled in the weather processor. To | temperature to excesd the dry-bulb

model. TREYSLM does the same for data in accomplish the Lamer, the you mmst have the temperamre, of the dew point temperamrs

TEY formats. spurce code and a FORTRAN compiler. 10 exceed the wet-bulb temperamre.

I[LOC and Station Name

01 ALBUQUEERQUE, NM 0% CHARLESTON, 5C 15 GREAT FALLS, MT 11 NEW YORE, NY

02 APAT ACHIZOLA FL 09 COLUMBIA, MO 1SLAFE CHAFLES LA IINORTH OMAHA NE

03 BISMARCE, ND 10DODGE CITY, KS 17 MADISON, WI 13 PHOENLY, A7

04 BOSTOMN, M4 11ELPASD, TX 18 MEDFORD, OR. 14 SANTAMARIA CA

05 BROWNSVILLE, TX 12ELY, WV 19 MIAMT, FL 15 SEATTLE-TACOMA,

05 CAPE HATTERAS, NC 13FORT WORTH. TX 20 NASHVILLE. TH 26 WASHINGTON. DC

07 CARTBOU, ME 14 FRESNO. CA

line 4: Contains the 12 clearness numbers (one per month) i D format m column mtervals 1-6, 7-12, 13-
18, etc. (skip for TMY?2; unused for WYEC?2, so can be just 1.0). See 1993 ASHRAFE Fundamentals,
p.27.12.

line 5: Contains the 12 ground temperatures (one per month 1n F) mn D format in column mntervals 1-6, 7-

12, 13-18, etc. (skip for TMY2). A value of —999 will flag the program to calculate the ground temperature using the
method of Kusuda and Achenbach (ASHRAFE Trans. 41 (1965) p. 61).

Figure 31. Explanation of contents for INP file (Buhl, 1999)



ESL-TR-10-09-03

P Ak

T_ABI 2008

TRY 13962 -999 6 32.4 89,7 30-BITSOLAR 4 20,0 0,025 13
0.535% 0,52 0.5%4 0.51 0,47 0,45 0.42 0.48 0.56 0,56
-999,

LIST

PACKED -99% -5909 1 12

EMD

Figure 32. An example of TRY_INP file (Buhl, 1999)

2.10. TRY_OUT & TRY_BIN FILE

“TRY_out” files for 17 Texas stations are stored in M drive (M:\Weather files _ SB5\Weather files
packing\2008\9_TRY_OUT). The file should be named as “TRY_ XXX 2XXX.out” (i.e.

“TRY_ABI 2008.out” in this case).

In order to obtain “TRY _out” file, DOE-2e simulation needs to be run. Figure 33 shows the process of

packing weather file using DOE-2e simulation.

File Edit ‘iew Favorites Tools  Help

DBack ML B ir ‘ 7/ Search Folders ‘El-

(6"} Falder Sync

1ddress I_; CriffdoezMhweather

JERW
File and Folder Tasks ] INP file
packed dvf
(7 Make a new Folder _ .
Cyunpacked | TPE file
@ Publish this Folder to the _
Web

! Share this Folder

Other Places S

) doez

(C:tdoe2>set DOE2_DR=C:Wdoe2

IC:tdoe2>set DOE2_EX=C:Wdoe2W21eWexe_duf

IC:tdoe2>set PATH=C:WITNDOUSHcommand ; C:¥ITNDOYS

C:Wdoe2>if exist C:WINDOWSHsystem32 set PATH=C:{AIINDOWSHeysten3d2;C:HHIINDOWS
IC:tdoe2>set PATH=C:ldoe2ti21eWexe_duf ; C:HWINDOWSHs ystem32; C:WINDOUS

C:#doe2>cd weather

C:tdoe2¥eather>doe2uth TRY_ABI_2008,

Put “TRY_INP” file in “input” folder
(C:\doe2\weather), and “TRY_TPE” file in
“unpacked” folder (C:\doe2\weather).

INP, TPE files are certain Texas station file

expected to be packed.

Open DOE-2e command window, and put
command as “doe2wth

TRY XXX 2XXX”, in this case,
“doe2wth TRY_ABI 2008.

Then, run the simulation.

Figure 33. Process of packing weather file using DOE-2e simulation
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After run the simulation, “TRY XXX 2XXX.out” file (i.e.“TRY_ABI 2008.out” in this case) and
“TRY_XXX 2XXX.bin” file (i.e. “TRY_ABI 2008.bin” in this case) are generated in “input” folder and
“packed dvf” folder, respectively.
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