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Weather Data in DOE-2.1E

Introduction
The Loads and HVAC simulations in DOE-2 require hourly weather data, which are contained in DOE-2 weather files.  These
weather files are created from source hourly data by the DOE-2 weather processor program doewth.  We describe here the
weather variables used by DOE-2, the types and formats of source data, the various ways to use doewth, and how to process
measured weather data or data in nonstandard formats.

Weather Variables
The weather variables used by DOE-2 and present on the weather file are as follows.

Hourly Variables
The DOE-2 weather file contains hourly data for one year (8760 hours). Leap years are ignored; all
DOE-2 weather files are 365 days long. The hourly data on the weather files are:

Dry-bulb Temperature (F)
Wet-bulb Temperature (F)
Atmospheric Pressure (inches of Hg times 100)
Wind Speed (knots)
Wind Direction (compass points 0-15, with 0 being north, 1 NNE, etc.)
Cloud Amount (0 to 10, with 0=clear and 10=totally overcast)
Cloud Type (0, 1, or 2) 0 is cirrus or cirrostratus, the least opaque;

1 is stratus or stratus fractus, the most opaque; and
2 is all other cloud types, of medium opacity

Humidity Ratio (lb of water per lb of dry air)
Density of the Air (lb/ft3)
Specific Enthalpy of the Air (Btu/lb)
Rain Flag (0 means it is not raining; 1 means it is)
Snow Flag (0 means it is not snowing; 1 means it is)

Hourly Solar Variables
There are two types of DOE-2 weather files: those with hourly solar values and those without.  In the case of the files without
solar data, DOE-2 calculates solar values using the ASHRAE clear sky model and the clearness numbers, cloud amounts, and
cloud types from the DOE-2 weather file.  The solar DOE-2 weather files contain the following hourly values:

• Total Horizontal Solar Radiation (Btu/hr-ft2)

• Direct Normal Solar Radiation (Btu/hr-ft2)

Monthly Variables
• Clearness Number (dimensionless). This is the ASHRAE clearness number; see, for example, p. 27.12, Figure 7, of the

1993 ASHRAE Handbook of Fundamentals.

• Ground Temperature (Rankine)

Header Data
The header record on the weather file contains the file identification, latitude, longitude, and time zone.

Source Data and Formats

Source Data
Source weather data for building energy simulation programs can be broken into two major classes: historical data and typical
weather years.  Historical data is just "real" data: usually measured (but sometimes modeled) data from a particular location for a
given period of record.  Typical years are ersatz years assembled to match the long term data from a particular location using a
particular statistical measure.
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The primary source for historical weather data is the U.S. National Climatic Data Center (NCDC) 1.  NCDC can provide hourly
historical data for thousands of locations around the world.  This data may not always be complete; data items or periods of record
may be missing.  A highly reliable source of historical data for U.S. locations is the Solar and Meteorological Surface
Observational Network (SAMSON) data set assembled by the National Renewable Energy Laboratory (NREL)2.  This contains a
30 year (1961 to 1990) period of record for 239 locations.

There are several sets of typical year data that are widely used in DOE-2 simulations.  The TMY2 data set was derived from the
SAMSON database by NREL.  There are typical years for 239 locations in the US and its territories.  NREL also developed the
WYEC2 typical year data set for ASHRAE.  The selection criteria were different for TMY2 and WYEC2, with TMY2 weighting
the solar data more heavily.  The California Energy Commission (CEC) has defined 16 climate zones with corresponding typical
year data sets (CTZ2) for use in Title 24 energy code compliance.  National Resources Canada (NRC) has funded WATSUN
Energy Laboratory at the University of Waterloo to create typical weather years for Canada.  There are files currently available
for 51 locations.

Formats: TMY2, WYEC2, CD144 and TRY
Source data comes in various formats. Typically the files are ASCII, but the data items, units, item location, and record length
vary from format to format.  NCDC can provide historical data in a variety of formats: TD-3280, TD-9950 and TD-1440
(CD144).  Of these, the DOE-2 weather processor can only process CD144, usually called TD-1440 by NCDC. Typical years
now come in two formats: TMY2 and WYEC2.  Note that TMY2 and WYEC2 are names of both typical year data sets and data
formats. The DOE-2 weather processor can process files in either TMY2 or WYEC2 format.  The NREL TMY2 typical weather
year data sets are in TMY2 format.  The ASHRAE WYEC2, the Canadian CWEC, and the CEC CTZ2 typical weather year data
sets are all in WYEC2 format. One other format worth mentioning is TRY.  This is the format of an old, typical year data set that
did not include solar radiation data. The format can still be useful, however, as a format for measured data.  The DOE-2 weather
processor can process data in this format and add modeled solar data to the DOE-2 weather file. The format is described below,
under “Processing Nonstandard Weather Data.”

Solar Data
Source weather data files may or may not contain solar data. All TMY2 and WYEC2 files contain solar data. The weather
processor will transfer this data to the DOE-2 weather file and it will be used by the DOE-2 simulation program. Historical
weather data files in CD144 format do not contain solar data nor is such data generally available for a specific location and time
period. In this case, ersatz solar data must be generated from cloud cover and other data using sky models and regression
formulas. This solar data generation can be done either in the weather processor or in the DOE-2 program itself. When the DOE-2
program detects a DOE-2 weather file containing no solar data it will generate the solar data needed for the simulation.
However, it is more efficient and accurate to have the weather processor generate the solar data. To accomplish this, put CD144S
instead of CD144 in line 3 of the weather processor input. For TRY format source data, put TRYSLM instead of TRY. CD144S
or TRYSLM tells the weather processor to generate solar data and put it on the DOE-2 weather file for use by the DOE-2
simulation program.

TMY2
The following description is quoted from NREL’s website at http://rredc.nrel.gov/solar/ old_data/nsrdb/tmy2/:

The TMY2s are data sets of hourly values of solar radiation and meteorological elements for a one-year period.
Their intended use is for computer simulations of solar energy conversion systems and building systems to
facilitate performance comparisons of different system types, configurations, and locations in the United States
and its territories. Because they represent typical rather than extreme conditions, they are not suited for
designing systems to meet the worst-case conditions occurring at a location.

To distinguish between the old and new TMY data sets, the new TMY data sets are referred to as TMY2s. TMY
and TMY2 data sets cannot be used interchangeably because of differences in time (solar versus local), formats,
elements, and units. Unless they are revised, computer programs designed for TMY data will not work with
TMY2 data.

The TMY2 data sets and manual were produced by the National Renewable Energy Laboratory's (NREL's)
Analytic Studies Division under the Resource Assessment Program, which is funded and monitored by the U.S.
Department of Energy's Office of Solar Energy Conversion.

                                                  
1  National Climatic Data Center, Federal Building, 151 Patton Avenue, Asheville, NC 28801-5001, http://www.ncdc.noaa.gov.
2  National Renewable Energy Laboratory, 1617 Cole Boulevard, Golden, CO ;80401-3393, http://www.nrel.gov.



DOE-2.1E Documentation Update:  Weather Processor

Revised April, 1999                        VIII.4

WYEC2
The following is quoted from the Watsun Simulation Lab website at http://dial.uwaterloo.ca/~watsun/ cwed.htm:

Canadian weather for energy calculations (CWEC) files are typical year sets of meteorological data in WYEC2
format; they include such quantities as solar radiation (global, diffuse, direct), dry-bulb, and dew point
temperatures, wind speed and direction, atmospheric pressure, etc., on an hourly basis. They were developed by
the Watsun Simulation Laboratory under the auspices of the National Research Council of Canada.

The following description is quoted from the Watsun Simulation Lab website at http://dial.waterloo.ca//~watsun/ cwecovvw.htm:

The CWEC files are created by concatenating twelve Typical Meteorological Months selected from a database
of, in most cases, 30 years of data. The method is similar to TMY procedure developed in the 1980s by Sandia
National Laboratory. The months are chosen by statistically comparing individual with long-term monthly
means for daily total global radiation, mean-, minimum- and maximum- dry-bulb temperatures, mean-,
minimum- and maximum- dew point temperatures, and mean and maximum wind speeds. The composite index
used to select the most 'typical' months uses the following weights (%):

Parameter Dry  Dry  Dry  Dew   Dew   Dew   Wind  Wind  Daily
          Bulb Bulb Bulb Point Point Point Speed Speed Solar
          Max  Min  Mean Max   Min   Mean  Max   Mean  Rad.
          ---- ---- ---- ----- ----- ----- ----- ----- -----
Weight(%) 5    5    30   2.5   2.5   5     5     5     40

Additional consideration is given, in the selection process, to the statistics and persistence structures of the daily mean dry-bulb
temperature and daily total radiation. A complete description of the procedure used can be found in: D.L. Siurna, L.J. D'Andrea,
K.G.T. Hollands, "A Canadian Representative Meteorological Year for Solar System Simulation,"  Proceedings of the 10th
Annual Conference of the Solar Energy Society of Canada (SESCI '84), August 1-6, 1984, Calgary, Alberta, Canada.

In the CWEC files, no missing values will be found in the following WYEC2 fields: extraterrestrial irradiance (101), global
horizontal irradiance (102), direct normal irradiance (103), diffuse horizontal irradiance (104), weather (204), station pressure
(205), dry-bulb temperature (206), dew point temperature (207), wind direction (208), wind speed (209), total sky cover (210),
opaque sky cover (211), snow cover (212). The original long-term data sets (up to 40 years of data) from which the CWEC files
were derived can also be obtained directly from Environment Canada.

Weather Processor
The DOE-2 weather processor is a batch or command-line program called doewth or doewth.exe, depending on the computing
environment.  The primary function of the weather processor is to read hourly weather data in a variety of formats, extract the
data needed by DOE-2, and write a packed binary weather file that is used by the DOE-2 simulation program.  In addition to its
primary function (called packing) the weather processor can produce hourly listings of raw or packed weather files in a readable
format and can produce a summary report of the data on a packed DOE-2 weather file.

Input and Output
The weather processor requires two input files.  One, called WEATHR.TMP, is the hourly weather data.  This will be either an
ASCII (text) file, if raw weather data is being packed, or a binary file, if a packed DOE-2 file is being listed or summarized.  The
second input file, INPUT.TMP, is a short ASCII file that tells the weather processor what functions it is to perform and supplies
any additional information needed to perform the task.  This file is described in detail below. Output is on two files.  The file
OUTPUT. contains any listings, reports, and error messages.  The file NEWTH.TMP contains the packed DOE-2 weather file, if
one is being created. Copying, renaming, and saving these files will normally be performed by a procedure file specific to the
computing environment being used.

Input Description
Here we describe the contents of the input file (INPUT.TMP) needed to perform the three functions:

• create a DOE-2 weather file (packing) (PACK),

• listing a weather file (LIST)  and

• producing a statistical summary (STAT).
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PACK
line 1: The word PACK in columns 1-4.

line 2: The station name in columns 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 must be
left justified in the columns indicated.  The format R signifies that the datum must be right justified in the columns
indicated, and the format D means that the value should be entered with a decimal point (neither right or left
justification is required).  For those with FORTRAN background:  L corresponds to A6, R to I6, and D to F6.1.

Example of how the data is entered (line 3)

Columns Format Description
1-6 L A code-word specifying the unpacked file type. Options are TMY2, WYEC2, CD144, CD144Sa,TRY,

TRYSLMa, TD9685, and OTHERb.
7-12 R Weather station number. This is required.

Note: for TMY2 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 years of weather data). For other files, –999 should be input.
19-24 R Time zone (as in the SITE-PARAMETERS command)
25-30 D Latitude (degrees). Positive north of the equator, negative south of the equator.
31-36 D Longitude (degrees). Positive west of Greenwich, negative east of Greenwich.
37-42 L A code-word specifying the number of bits per word to be used in packing the output file. The options

are 60-BIT or 30-BIT (for 32-bit machines)
43-48 L A code-word specifying the type of output file. The options are NORMAL and SOLAR. NORMAL

produces a DOE-2 weather file with no solar data. SOLAR produces a file containing solar information.
49-54 R Interpolation interval. The program fills in missing data by linear interpolation between the last and the

next value present, if the number of hours of missing data is less than or equal to the interpolation
interval. If more hours of data are missing than the interpolation 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 must be less than 24c.

55-60 D This sets the maximum dry-bulb temperature change allowed in one hour. Changes larger than this will
cause a warning message to be printed.

61-66 D Soil thermal diffusivity (ft2/hr). Used for calculating monthly ground temperatures. A value of 0.010
can be used for dry soil, 0.025 for average soil, and 0.050 for wet soil.

67-72 D Station altitude (feet), used in CD144 and TD9685.
73-78 R Location needed only for CD144S 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.
a CD144S tells the weather processor to read
a file in CD144 format and add ersatz solar
data using the ASHRAE clear sky model,
SOLMET cloud cover regressions formula,
and the Erbs-Klein-Duffie direct/diffuse
model. TRYSLM does the same for data in
TRY formats.

b If OTHER is chosen, the data should either be
in the DOE-2 measured weather data format (see
Processing Nonstandard Weather Data) or a
special OTHER processing subroutine must be
written and installed in the weather processor. To
accomplish the latter, the you must have the
source code and a FORTRAN compiler.

c The weather processor makes no
evaluation of the data to see that it is
internally consistent, except that during
interpolation it never allows the wet-bulb
temperature to exceed the dry-bulb
temperature, or the dew point temperature
to exceed the wet-bulb temperature.

ILOC and Station Name
01 ALBUQUERQUE, NM
02 APALACHICOLA, FL
03 BISMARCK, ND
04 BOSTON, MA
05 BROWNSVILLE, TX
06 CAPE HATTERAS, NC
07 CARIBOU, ME

08 CHARLESTON, SC
09 COLUMBIA, MO
10 DODGE CITY, KS
11 EL PASO, TX
12 ELY, NV
13 FORT WORTH, TX
14 FRESNO, CA

15 GREAT FALLS, MT
16LAKE CHARLES, LA
17 MADISON, WI
18 MEDFORD, OR
19 MIAMI, FL
20 NASHVILLE, TN

21 NEW YORK, NY
22 NORTH OMAHA, NE
23 PHOENIX, AZ
24 SANTA MARIA, CA
25 SEATTLE-TACOMA,
26 WASHINGTON, DC
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line 4: Contains the 12 clearness numbers (one per month) in D format in column intervals 1-6, 7-12, 13-
18, etc. (skip for TMY2; unused for WYEC2, so can be just 1.0). See 1993 ASHRAE Fundamentals,
p. 27.12.

line 5: Contains the 12 ground temperatures (one per month in F) in D format in column intervals 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 (ASHRAE Trans. 41 (1965) p. 61).

LIST
line 1: The word LIST in columns 1-4.

line 2:
Columns Format Description

1-6 L Input type or file type. Options are PACKED, OTHER, TRY, WYEC2, CD144,
TMY2 and TD9685.

7-12 R Year of weather data (e.g., 1972). Required for CD144 and TD9685 files.
Should be –999 if columns 1-6 is TRY, TMY2, WYEC2 or PACKED.

13-18 R Station number. PACKED can have –999 entered here.

19-24 R Beginning month of listing (1 to 12 for January to December)

25-30 R Ending month of listing (1 to 12 for January to December)

STAT
Only one card is necessary for the STAT option with the word STAT in columns 1-4. STAT produces a statistical summary
(average monthly temperatures, etc.) of the data on the weather file.

Multiple Options
To exercise several options in the same computer run simply concatenate the input for several functions. The last card in the
entire file, whether running one or several options, must have the word END in columns 1-3.

Examples

1.  To PACK, LIST for 12 months, and STAT a Mexico City CD144 file.
                  1         2         3         4         5         6
         12345678901234567890123456789012345678901234567890123456789012345678901234567890
line 1:  PACK
line 2:  MEXICO CITY 90
line 3:  CD144S 76679  1990     6 19.24 99.0930-BITSOLAR      4    20 .025  7329.    20
line 4:  0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9   0.9
line 5:  –999.
line 6:  LIST
line 7:  PACKED  –999  –999     1    12
line 8:  STAT
line 9:  END

2.  To LIST the month of January 1990 from a Mexico City CD144 file.
                  1         2         3         4         5         6
         123456789012345678901234567890123456789012345678901234567890123456
line 1:  LIST
line 2:  CD144   1990 76679     1     1
line 3:  END

3.  TMY2 input.
PACK
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Atlanta GA TMY2
TMY2   13874
STAT
END

ASCII Weather Files

Moving Data
This topic involves the transfer of packed weather files from one computer system to another. The weather files used by DOE-2
are packed, binary files and, therefore, they cannot be transferred from computer to computer unless the computer type and
operating systems are identical. Frequently, the original raw data used to produce the packed files has been lost or discarded.
When a new computer system is installed, or when it is necessary to do runs at another site, a method is needed to preserve and
transfer the data contained in the packed files. To do this, we run a small program called WTHFMT, which reads a packed binary
weather file and writes out an ASCII file containing the same information. The ASCII file can then be written to floppy disk,
along with a program called FMTWTH, which reverses the process (i.e., read the ASCII weather file and output a packed binary
DOE-2 compatible file suitable for the new computer system). The disk recipient just has to read the disk, compile FMTWTH and
execute it with the ASCII weather file as input. Both WTHFMT and FMTWTH are in FORTRAN and will compile and execute
on a Sun workstation and on an IBM-compatible PC. For other systems, the code may need minor changes (to the OPEN
statements, for instance).

The ASCII weather file can be examined and edited on a terminal, using the local editor. This means that the technique can be
used when you want to make changes to a packed weather file. The format of the ASCII file has been chosen to be easily readable
by humans.

With reference to the programs that follow, FMTWTH reads a one-line input file (INPUT.TMP) in addition to the file containing
the weather data. INPUT.TMP tells FMTWTH what type of packed binary file to produce. Note that only the first line is used; the
subsequent lines are explanatory. The numbers on the first line must be in columns 13 and 31, respectively.

INPUT.TMP for FMTWTH

----+----1----+----2----+----3----+----4----+----5----+----6----+----7
WORD SIZE = 2     FILE TYPE = 2
 WORD SIZE = 1 MEANS 60-BIT, 2 MEANS 30-BIT
 FILE TYPE = 1 MEANS OLD, 2 MEANS NORMAL (NO SOLAR DATA),
 3 MEANS THE DATA HAS SOLAR DATA

FMTWTH Program Listing

PROGRAM FMTWTH
C
C     THIS PROGRAM READS A FORMATTED WEATHER FILE (WEATHER.FMT)
C     AND A FORMATTED INPUT FILE (FMTWTH.INP) AND WRITES A
C     PACKED BINARY DOE2 WEATHER FILE (WEATHER.BIN)
C
      DIMENSION CLN(12),GT(12),MDAYS(12),IDAT(1536),IWDID(5)
C
      DATA MDAYS / 31,28,31,30,31,30,31,31,30,31,30,31 /
C
      OPEN(UNIT=12,FILE='INPUT.DAT')
      OPEN(UNIT=11,FILE='WEATHER.FMT')
      OPEN(UNIT=10,FILE='WEATHER.BIN',FORM='UNFORMATTED')
C
C     IWSZ           WORD SIZE          1 = 60-BIT, 2 = 30-BIT
C     IFTYP          FILE TYPE          1 = OLD, 2 = NORMAL (NO SOLAR),
C                                       3 = THE DATA HAS SOLAR
C     IWDID          LOCATION I.D.
C     IWYR           YEAR
C     WLAT           LATITUDE
C     WLONG          LONGITUDE
C     IWTZN          TIME ZONE NUMBER
C     IWSOL          SOLAR FLAG         FUNCTION OF IWSZ + IFTYP
C     CLN            CLEARNESS NO.
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C     GT             GROUND TEMP.       (DEG R)
C     KMON           MONTH              (1-12)
C     KDAY           DAY OF MONTH
C     KH             HOUR OF DAY
C     WBT            WET-BULB TEMP      (DEG F)
C     DBT            DRY-BULB TEMP      (DEG F)
C     PATM           PRESSURE           (INCHES OF HG)
C     CLDAMT         CLOUD AMOUNT       (0 - 10)
C     ISNOW          SNOW FLAG          (1 = SNOWFALL)
C     IRAIN          RAIN FLAG          (1 = RAINFALL)
C     IWNDDR         WIND DIRECTION     (0 - 15; 0=N, 1=NNE, ETC)
C     HUMRAT         HUMIDITY RATIO     (LB H2O/LB AIR)
C     DENSTY         DENSITY OF AIR     (LB/CU FT)
C     ENTHAL         SPECIFIC ENTHALPY  (BTU/LB)
C     SOLRAD         TOTAL HOR. SOLAR   (BTU/HR-AREA)
C     DIRSOL         DIR. NORMAL SOLAR  (BTU/HR-AREA)
C     ICLDTY         CLOUD TYPE         (0 - 2)
C     WNDSPD         WIND SPEED         KNOTS
C
      REWIND 12
      READ (12,9001) IWSZ,IFTYP
 9001 FORMAT(12X,I1,17X,I1)
      REWIND 11
      READ (11,9002) (IWDID(I),I=1,5),IWYR,WLAT,WLONG,IWTZN,IWSOL
 9002 FORMAT(5A4,I5,2F8.2,2I5)
      IWSOL = IWSZ + (IFTYP-1)*2 - 1
      READ (11,9003) (CLN(I),I=1,12)
      READ (11,9004) (GT(I),I=1,12)
 9003 FORMAT(12F6.2)
 9004 FORMAT(12F6.1)
      DO 1000 IM=1,12
      IDE = MDAYS(IM)
      DO 1000 ID=1,IDE
      IRECXO = IM*2 + (ID-1)/16 - 1
      IDXO = MOD(ID-1,16) + 1
      DO 500 IH=1,24
      READ (11,9005) KMON, KDAY, KH, WBT, DBT, PATM, CLDAMT, ISNOW,
     1               IRAIN, IWNDDR, HUMRAT, DENSTY, ENTHAL, SOLRAD,
     2               DIRSOL, ICLDTY, WNDSPD
 9005 FORMAT(3I2,2F5.0,F6.1,F5.0,2I3,I4,F7.4,F6.3,F6.1,2F7.1,I3,F5.0)
      ISOL = INT(SOLRAD + .5)
      IDN = INT(DIRSOL + .5)
      IWET = INT(WBT+99.5)
      IDRY = INT(DBT+99.5)
      IPRES = INT(PATM*10.-149.5)
      ICLDAM = INT(CLDAMT)
      IWNDSP = INT(WNDSPD+0.5)
      IHUMRT = INT(HUMRAT*10000.+0.5)
      IDENS = INT(DENSTY*1000.-19.5)
      IENTH = INT(ENTHAL*2.0+60.5)
      IP1 = (IDXO-1)*96 + IH*4 - 3
      IDAT(IP1) = IPRES*65536 + IWET*256 + IDRY
      IDAT(IP1+1) = ISOL*1048576 + IDN*1024 +
     1              ICLDAM*64 + ISNOW*32 + IRAIN*16 + IWNDDR
      IDAT(IP1+2) = IHUMRT*128 + IDENS
      IDAT(IP1+3) = IENTH*2048 + ICLDTY*128 + IWNDSP
  500 CONTINUE
      IF ((ID .NE. 16) .AND. (ID .NE. IDE))  GO TO 1000
      WRITE (10) IWDID,IWYR,WLAT,WLONG,IWTZN,IRECXO,IDE,CLN(IM),
     1           GT(IM),IWSOL,IDAT
 1000 CONTINUE
      END
----+----1----+----2----+----3----+----4----+----5----+----6----+----7
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WTHFMT Program Listing

PROGRAM WTHFMT
C
C     THIS PROGRAM READS A PACKED BINARY DOE-2 WEATHER FILE AND
C     CREATES A FORMATTED WEATHER FILE AS OUTPUT.  THE INPUT
C     FILE IS WEATHER.BIN, THE OUTPUT FILE IS WEATHER.FMT.
C
      DIMENSION CLN(12),GT(12),MDAYS(12),IDAT30(1536),
     _          IWDID(5),IWTH(14)
      DIMENSION XMASK(16,2), CALC(16)
      INTEGER IDUM
C
      DATA MDAYS / 31,28,31,30,31,30,31,31,30,31,30,31 /
      DATA IWDID /5*4H    /
      DATA XMASK / -99., -99., 15., 0., 0., 0., 0., 0., .02, -30., 0.,
     1             .0, .0, .0, .0, 10.,
     2              1., 1., .1, 1., 1., 1., 1., .0001, .001, .5,
     3             1., 1., 1., 1., 0., 0. /
C
      OPEN (UNIT=11,FILE='WEATHER.FMT')
      OPEN (UNIT=10,FILE='WEATHER.BIN',FORM='UNFORMATTED')
      REWIND 10
      DO 100 IM1=1,12
      READ (10) (IWDID(I),I=1,5),IWYR,WLAT,WLONG,IWTZN,LRECX,NUMDAY,
     _          CLN(IM1),GT(IM1),IWSOL
      READ (10) IDUM
  100 CONTINUE
      REWIND 10
      LRECX = 0
      WRITE (11,9001) (IWDID(I),I=1,5),IWYR,WLAT,WLONG,IWTZN,IWSOL
      WRITE (11,9002) (CLN(I),I=1,12)
      WRITE (11,9003) (GT(I),I=1,12)
 9001 FORMAT(5A4,I5,2F8.2,2I5)
 9002 FORMAT(12F6.2)
 9003 FORMAT(12F6.1)
      DO 1000 IM2=1,12
      IDE = MDAYS(IM2)
      DO 1000 ID=1,IDE
      DO 1000 IH=1,24
  105 IRECX = IM2*2 + (ID-1)/16 - 1
      IDX = MOD(ID-1,16) + 1
      IF (IRECX-LRECX) 200,400,300
  200 IDIF = LRECX - IRECX + 1
      DO 220 I=1,IDIF
      BACKSPACE 10
  220 CONTINUE
  300 READ (10) IWDID,IWYR,WLAT,WLONG,IWTZN,LRECX,NUMDAY,CLRNES,
     _          TGRND,IDUM,IDAT30
      GO TO 105
  400 CONTINUE
      IP1 = 96*(IDX-1) + 4*IH - 3
      IWTH(3) = IDAT30(IP1)/65536
      IWTH(1) = MOD(IDAT30(IP1),65536)/256
      IWTH(2) = MOD(IDAT30(IP1),256)
      IWTH(11) = IDAT30(IP1+1)/1048576
      IWTH(12) = MOD(IDAT30(IP1+1),1048576)/1024
      IWTH(4) = MOD(IDAT30(IP1+1),1024)/64
      IWTH(5) = MOD(IDAT30(IP1+1),64)/32
      IWTH(6) = MOD(IDAT30(IP1+1),32)/16
      IWTH(7) = MOD(IDAT30(IP1+1),16)
      IWTH(8) = IDAT30(IP1+2)/128
      IWTH(9) = MOD(IDAT30(IP1+2),128)
      IWTH(10) = IDAT30(IP1+3)/2048
      IWTH(13) = MOD(IDAT30(IP1+3),2048)/128



DOE-2.1E Documentation Update:  Weather Processor

Revised April, 1999                        VIII.10

      IWTH(14) = MOD(IDAT30(IP1+3),128)
      DO 500 I=1,14
      CALC(I) = FLOAT(IWTH(I))*XMASK(I,2) + XMASK(I,1)
  500 CONTINUE
      ISNOW = INT(CALC(5) + .01)
      IRAIN = INT(CALC(6) + .01)
      IWNDDR = INT(CALC(7) + .01)
      ICLDTY = INT(CALC(13) + .01)
C
C              IM2            MOMTH              (1-12)
C              ID             DAY OF MONTH
C              IH             HOUR OF DAY
C              CALC(1)        WET-BULB TEMP      (DEG F)
C              CALC(2)        DRY-BULB TEMP      (DEG F)
C              CALC(3)        PRESSURE           (INCHES OF HG)
C              CALC(4)        CLOUD AMOUNT       (0 - 10)
C              ISNOW          SNOW FLAG          (1 = SNOWFALL)
C              IRAIN          RAIN FLAG          (1 = RAINFALL)
C              IWNDDR         WIND DIRECTION     (0 - 15; 0=N, 1=NNE, ETC)
C              CALC(8)        HUMIDITY RATIO     (LB H2O/LB AIR)
C              CALC(9)        DENSITY OF AIR     (LB/CU FT)
C              CALC(10)       SPECIFIC ENTHALPY  (BTU/LB)
C              CALC(11)       TOTAL HOR. SOLAR   (BTU/HR-AREA)
C              CALC(12)       DIR. NORMAL SOLAR  (BTU/HR-AREA)
C              ICLDTY         CLOUD TYPE         (0 - 2)
C              CALC(14)       WIND SPEED         KNOTS
C
  900 WRITE (11,9005) IM2, ID, IH, CALC(1), CALC(2), CALC(3), CALC(4),
     1                ISNOW, IRAIN,IWNDDR, CALC(8), CALC(9), CALC(10),
     2                CALC(11), CALC(12), ICLDTY, CALC(14)
 9005 FORMAT(3I2,2F5.0,F6.1,F5.0,2I3,I4,F7.4,F6.3,F6.1,2F7.1,I3,F5.0)
 1000 CONTINUE
      ENDFILE 11
      END

Processing Nonstandard Weather Data
The DOE-2 weather processor is capable of processing raw weather data in a variety of formats into a DOE-2 compatible form.
Quite frequently, however, users obtain weather data in a format that is unknown to the weather processor. The user then has two
alternatives: convert the data into a known format; or process the raw weather data directly by writing code for subroutine
OTHER in the DOE-2 weather processor.

Use of the subroutine OTHER
OTHER is a typical weather data processing subroutine in the DOE-2 weather processor. Like the other such routines (TRYDCD,
TMYDCD, etc.) it is called once every 24 hours by subroutine PACKER, and its use can be triggered by the weather processor
input. Putting OTHER in the first 5 columns of the third line of the PACK input sequence informs the weather packer that
subroutine OTHER will be used for reading in and processing the raw data. OTHER is meant to be a user programmable
subroutine for processing special weather formats. OTHER already contains code which processes data in the DOE-2 measured
weather format. The user can use this format, or replace the code in OTHER with code that will read a different format using the
original OTHER code as an example. Basically, the arrays in the common block /RAWDAT/ must be filled for each call to
OTHER. The arrays are dimensioned 24, and are all integers. They are

IDRY dry-bulb temperature in °F, rounded to the nearest whole degree.

IWET wet-bulb temperature in °F, rounded to the nearest whole degree.

IDEW dew point temperature in °F, rounded to the nearest whole degree.
IPRESS atmospheric pressure in inches of Hg times 100 (so 29.92 will be 2992, etc.)
IWNDSP wind speed, in knots (!) (nearest whole knot).
ICLAMT cloud amount (sky cover), 0 - 10; 0 = no clouds, 10 = totally overcast.
ISOL, total solar on a horizontal surface and direct normal (beam) solar radiation, both in Btu/ft2-hr,
IDN nearest whole unit.
IWNDIR wind direction in compass points (0 - 15). 0 is north, 1 is NNE, 15 is NNW.
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ICLTY DOE-2 cloud type; takes the values 0, 1, and 2.
0 = most transparent cloud category. It corresponds to TRY types 8 and 9  (cirrus and cirrostratus or

cirrocumulus).
1 = most opaque.  It corresponds to TRY type 2 (stratus or fractus stratus).
2 = intermediate transparency. It corresponds to all other types of clouds, and is a good default if no

cloud type information is available.
ICLTY1 DOE-2 cloud type - UNUSED
IRN, ISN the rain and snow flags, respectively. Set to 1 if raining or snowing, 0 otherwise.  IRN and ISN are

not currently used in DOE-2, but it is nice to set them anyway. When printed out along with the other weather
variables with the LIST option of the weather processor, they can help explain some otherwise odd looking
weather or solar data.

Frequently the raw data will include dry-bulb and relative humidity, instead of dry-bulb, wet-bulb, and dew point as required by
the weather processor. You should use the procedure given in 1993 ASHRAE Fundamentals, p. 6.14, situation number 3. A
slightly different procedure is used in the example OTHER subroutine, below.

In the case of solar data, the weather processor needs total horizontal and direct normal. The data is often in the form of direct and
diffuse on a horizontal surface. The cosine of the solar zenith angle (or the sine of the solar altitude) must then be calculated in
order to obtain the direct normal from the direct horizontal. This calculation involves knowing the solar declination angle and the
equation of time; it is complicated by the fact that the cosine of the zenith angle must usually be averaged over a one hour time
bin, since the solar data point is usually the average over one hour of a number of data points taken at less than one-hour intervals.
In this case it is best to simply follow the procedure shown in the following example subroutine. As in the example, it is usually
necessary to do a limit check on the resulting direct normal, particularly at sunrise and sunset, where the data is frequently bad.

Sometimes only total horizontal solar data is available.  A model must then be employed to obtain the direct radiation from the
total. We recommend the model of Erbs, Klein, and Duffie (Solar Energy, 28, (1982) p. 293. See “FORTRAN fragment: direct
and diffuse solar calculation,” below, or the code included in the weather processor for processing the DOE-2 measured weather
data format.

Example of subroutine OTHER

SUBROUTINE OTHER
C
C              INSERT YOUR ROUTINE TO DECODE SPECIAL TAPE FORMAT
C
      COMMON  /LOCALD/   STALAT,STALON,SSTALA,CSTALA,TSTALA,HRSLON
C
      COMMON  /CONST/    DTOR, PIOVR2, PIOVR4, PIOV12, IBLNK
C
      COMMON  /TIMES/    IMNTH,IDAY,IHOUR,IRECXO,IDXO,IDAYL,ITIM
C
      COMMON  /MONTHC/   BEFORE(12),MDAYS(12),MNAMES(12)
      INTEGER            BEFORE
C
      COMMON  /FILES/    INFIL,OUTFIL,INWTH,OUTWTH,SOLWTH,STOUT
      INTEGER            OUTFIL,OUTWTH,SOLWTH,STOUT
C
      COMMON  /GETCRC/   IEOF
      LOGICAL            IEOF
C
      COMMON  /PACKEC/   NTZ,ISTAT,XLAT,XLONG,
     1                   IYR,INTINT,DDBT,IBEGH,NBS,IDOYSH(5),ISSHFT(5),
     2                   ISHFT,ALT,SKYCOV(12),ILOC
C
      COMMON  /PARAMS/   STOPIT,VERS,FIRST,NEWPAK,CALCGT
      LOGICAL            STOPIT,VERS,FIRST,NEWPAK,CALCGT
C
      COMMON  /PCKINT/   KYR,KSTAT,CN(12),TG(12),KTIM,KARD(500),KYRL
C
      COMMON  /RAWDAT/   IDRY(24),IWET(24),IDEW(24),IPRESS(24),
     1                   IWNDSP(24),ICLAMT(24),ISOL(24),IDN(24),
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     2                   IWNDIR(24),ICLTY(24),IRN(24),ISN(24),ICLTY1(24)
      DIMENSION IRAW(24,12)
      EQUIVALENCE        (IDRY(1),IRAW(1,1))
      COMMON /LSTIME/   LSTHRS(24)
C
      COMMON  /REPORC/   IBEGM,IENDM
C
      COMMON  /UNDEF/    IUNDEF,UNDEF
C
C
      DIMENSION DEABC(5)
C              DAY OF YEAR
      IDOY = BEFORE(IMNTH) + IDAY
C              GET SUN PARAMETERS
      CALL SUNPRM(IDOY,DEABC)
C              SOLAR CONSTANT
      SOLCON = 435.2*(1.+0.033*COS(DTOR*360.*FLOAT(IDOY)/365.))
C              LOOP OVER HOURS IN THE DAY
      DO 1000 IH=1,24
C              READ IN WEATHER DATA
      READ (INWTH,9001) IVR,ID,IM,IHR,SKYCVR,IWINDR,WNDSPD,WSVECT,
     1 IWTHR,DEP,PRESMB,TDRY,RELH,IDIRH,IDIFFH,ILLUMH,IRH,IATMRH
 9001 FORMAT(I1,3I2,1X,F4.2,1X,I3,2(1X,F4.1),1X,I2,1X,F4.1,1X,F6.1,
     1 1X,F5.1,1X,F4.2,1X,I4,1X,I4,1X,I7,1X,I4,1X,I4)
C              CONVERT DRY-BULB FROM CENTIGRADE TO FAHRENHEIT
      TDRYF = 1.8*TDRY + 32.
C              CALCULATE WET-BULB AND DEW POINT
C              SATURATED VAPOR PRESSURE
      PS = PPWVMS(TDRYF)
C              PARTIAL PRESSURE
      PW = RELH*PS
C              CONVERT PRESSURE FROM MILLIBARS TO INCHES OF HG
      PRESHG = .02953*PRESMB
C              HUMIDITY RATIO
      HUMRAT = 0.622*PW/(PRESHG-PW)
C              SPECIFIC ENTHALPY
      ENTH = 0.24*TDRYF + (1061.+0.444*TDRYF)*HUMRAT
      TWETF = WBF(ENTH,PRESHG)
      Y = LOG(PW)
      IF (PW .LE. 0.1836) THEN
          TDEWF = 71.98 + 24.873*Y + 0.8927*Y*Y
      ELSE
          TDEWF = 79.047 + 30.579*Y + 1.8893*Y*Y
      END IF
C              CONVERT WINDSPEED FROM M/S TO KNOTS
      WSKNOT = 1.9438*WNDSPD
      SOLHOR = 0.
      SOLDRN = 0.
C              SET UPPER AND LOWER HOUR ANGLE BIN EDGES FOR SOLAR ZENITH
C              ANGLE CALCULATION.  HOUR ANGLE IN UNITS OF HOURS.
      UL = FLOAT(IH) - 12. + FLOAT(NTZ) + DEABC(2) - STALON/PIOV12
      BL = UL -1.
C              SUNRISE AND SUNSET HOUR ANGLES
      SSHA = ACOS(-TAN(STALAT)*TAN(DEABC(1)))/PIOV12
      SRHA = -SSHA
C              SKIP IF SUN DOWN
      IF ((UL .LE. SRHA) .OR. (BL .GE. SSHA)) GO TO 300
C              RESET BIN EDGES AT SUNRISE OR SUNSET
      IF (SRHA .GT. BL)  BL = SRHA
      IF (SSHA .LT. UL)  UL = SSHA
      IF ((UL-BL) .LT. .02)  GO TO 300
C              TOTAL HORIZONTAL SOLAR; CONVERT FROM W/M**2 TO
C              BTU/(FT**2)(HR)
          SOLHOR = .31721*FLOAT(IDIRH+IDIFFH)
C              GET THE AVERAGE OF THE COSINE OF THE SOLAR ZENITH ANGLE
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C              FOR THE 1 HOUR TIME BIN
          A = SIN(DEABC(1))*SIN(STALAT)
          B = COS(DEABC(1))*COS(STALAT)
          COSZIN = A*(UL-BL) + B*(SIN(PIOV12*UL)-SIN(PIOV12*BL))/PIOV12
          COSZAV = COSZIN/(UL-BL)
C              GET DIRECT NORMAL SOLAR
          SOLDRN = .31721*FLOAT(IDIRH)/COSZAV
C              PUT LIMITS ON THE SUNRISE AND SUNSET BEAM RADIATION
          CALL MAXDIR(COSZAV,SOLCON,DIRMAX)
          SOLDRN = AMIN1(SOLDRN,DIRMAX)
  300 CONTINUE
C              FILL THE DATA ARRAYS
      IDRY(IH) = IROUND(TDRYF)
      IWET(IH) = MIN0(IDRY(IH),IROUND(TWETF))
      IDEW(IH) = MIN0(IWET(IH),IROUND(TDEWF))
      IPRESS(IH) = IROUND(100.*PRESHG)
      IWNDSP(IH) = IROUND(WSKNOT)
      IWNDIR(IH) = IROUND(.0444444*FLOAT(IWINDR))
      IF (IWNDIR(IH) .EQ. 16) IWNDIR(IH) = 0
      ICLAMT(IH) = IROUND(10.*SKYCVR)
      ISOL(IH) = IROUND(SOLHOR)
      IDN(IH) = IROUND(SOLDRN)
      ICLTY(IH) = 2
      ICLTY1(IH) = 2
      IRN(IH) = 0
      ISN(IH) = 0
 1000 CONTINUE
      RETURN
      END

FORTRAN fragment: direct and diffuse solar calculation
C
C              Fortran fragment to calculate direct and diffuse
C              solar radiation from total solar and to get wet-bulb
C              and dew point temperatures from dry-bulb, relative humidity
C              and atmospheric pressure.
C
C     Start with: SOLHOR - total horiz. solar in Btu/hr-area
C                 TDRYF  - dry-bulb temperature in degrees Fahrenheit
C                 PRESHG - atmospheric pressure in inches of mercury
C                 RELHUM - relative humidity in percent
C
C     Define:     DTOR   - degrees to radians = pi/180
C                 PIOV12 - pi/12
C                 IH     - hour of the day (1 - 24)
C                 IDOY   - day of year (1 - 365)
C                 STALAT - weather station latitude in radians
C                 STALAT - station longitude in radians
C                 XLONG  - station longitude in degrees
C                 NTZ    - time zone (PST=8, EST=5, Greenwich=0)
C
C     Externals:  SUNPRM
C                 MAXDIR
C                 PPWVMS
C                 WBF
C                          These are all available from WTHPRC, the DOE-2
C                          weather processor.
C
      DIMENSION DEABC(5)
C
      DIRN = 0.
      DIF = 0.
C              GET SOLAR CONSTANTS.  DEABC(1) IS THE SOLAR
C              DECLINATION ANGLE; DEABC(2) IS THE EQUATION
C              OF TIME.
      CALL SUNPRM(IDOY,DEABC)
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C              GET SOLAR CONSTANT.  THIS FORMULA IS FROM KREIDER
C              AND RABL PAGE 237
C              BECKMAN, PAGE 7.
      SOLCON = 435.2*(1. + 0.033*COS(DTOR*360.*FLOAT(IDOY)/365.))
C              GET HOUR ANGLE AT UPPER AND LOWER HOUR BIN EDGE
C              THIS IS LOCAL TIME!
      UL     = FLOAT(IH) - 12. + FLOAT(NTZ) + DEABC(2) - XLONG/15.
      BL     = UL - 1.
C              SUNRISE AND SUNSET HOUR ANGLES
      SSHA   = ACOS(-TAN(STALAT)*TAN(DEABC(1)))/PIOV12
      SRHA   = -SSHA
C              RESET BIN BOUNDARIES TO ALLOW FOR SUNRISE AND SET
      IF ((UL .LE. SRHA) .OR. (BL .GE. SSHA))  GO TO 1100
      IF (SRHA .GT. BL)  BL = SRHA
      IF (SSHA .LT. UL)  UL = SSHA
      IF ((UL-BL) .LT. 0.02)  GO TO 1100
      IF (SOLHOR .EQ. 0) GO TO 1100
      A      = SIN(DEABC(1))*SIN(STALAT)
      B      = COS(DEABC(1))*COS(STALAT)
C              INTEGRATE SOLAR Z DIREC. COSINE OVER BIN
      COSZIN = A*(UL-BL) + B*(SIN(PIOV12*UL)-SIN(PIOV12*BL))/PIOV12
C              AVERAGE COSINE OF THE SOLAR ZENITH ANGLE FOR THE HOUR
      COSZAV = COSZIN/(UL-BL)
C              EXTRATERRESTRIAL SOLAR HORIZONTAL
      SOLEXH   = SOLCON*COSZIN
C              K sub T IS THE RATIO OF TERRESTRIAL TO EXTRATERRESTRIAL SOLAR
      RKT = AMIN1(SOLHOR/SOLEXH,0.9)
C              GET DIFFUSE COMPONENT FROM ERBS, KLEIN, AND DUFFIE
C              CORRELATION
      IF (RKT .LE. 0.22)  DIF = SOLHOR*(1.-0.09*RKT)
      RKT2   = RKT*RKT
      IF ((RKT .GT. 0.22) .AND. (RKT .LE. 0.8))  DIF = SOLHOR*
     1   (.9511-.1604*RKT+4.388*RKT2-16.638*RKT*RKT2+12.336*RKT2*RKT2)
      IF (RKT .GT. 0.8)  DIF = 0.165*SOLHOR
C              DIRECT HORIZONTAL
      DIRH   = AMAX1(0.,SOLHOR-DIF)
C              DIRECT NORMAL
      DIRN = DIRH/COSZAV
C              CHECK FOR MAXIMUM DIRECT NORMAL
      CALL MAXDIR(COSZAV,SOLCON,DIRMAX)
      DIRN = AMIN1(DIRN,DIRMAX)
 1100 CONTINUE
C              CALCULATE WET-BULB AND DEW POINT.  THE PROCEDURE IS
C              BASICALLY THAT GIVEN ON PAGE 6.16, ASHRAE FUNDAMENTALS
C              1989, SITUATION NO. 3
C
C               SATURATED VAPOR PRESSURE
      PS = PPWVMS(TDRYF)
C               PARTIAL PRESSURE
      PW = .01*RELHUM*PS
C               HUMIDITY RATIO
      HUMRAT = .622*PW/(PRESHG-PW)
C               SPECIFIC ENTHALPY
      ENTH = .24*TDRYF + (1061.+.444*TDRYF)*HUMRAT
C               WET-BULB TEMPERATURE
      TWETF = WBF(ENTH,PRESHG)
C               DEW POINT TEMPERATURE
      Y = LOG(PW)
      IF (PW .LE. .1836) THEN
          TDEWF = 71.98 + 24.873*Y + .8927*Y*Y
      ELSE
          TDEWF = 79.047 + 30.579*Y + 1.8893*Y*Y
      END IF
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Using Standard Formats for Measured Data
As an alternative to using the OTHER subroutine for measured or nonstandard data, one can convert the measured/nonstandard
data into one of the standard formats and then run the DOE-2 weather processor on that format.  For weather with no solar data,
convert to the TRY format described below under “TRY Format,” and then PACK with the weather processor using TRYSLM.
Only the following TRY data fields need be filled (all unfilled fields should contain 9's):

hour
day
month

year
station number
dry-bulb temperature

wet-bulb temperature
dew point temperature
wind direction

wind speed
station pressure
total sky cover

type of lowest cloud layer
present weather

For data sets with measured solar data, if global and direct are known, use the TMY2 format, described below under “TMY2
Format.”  The only hourly fields that need to be filled are:

hour
day
month

year
global horizontal radiation
direct normal radiation

opaque sky cover
dry-bulb temperature
dew point temperature

atmospheric pressure
wind direction
wind speed

present weather

In the TMY2 header record, all the data items should be filled. For data sets with global horizontal solar data and relative
humidity instead of wet-bulb/dew point, use the DOE-2 measured data format described below.

Using the DOE-2 Measured Weather Format
Measured weather data can be put in the DOE-2 measured weather data format.  This format uses metric units and contains the
most commonly measured weather variables.  For instance the format uses relative humidity rather than wet-bulb or dew-point
temperature and global horizontal solar rather than direct & diffuse.

Format:
The file must be 8760 records in length, each record being 80 characters long.

Item              Columns            Format     Units
hour              1 - 2              I2
day               3 - 4              I2
month             5 - 6              I2
year              7 -10              I4
drybulb           11-20              F10.1      Centigrade
relative humidity 21-30              F10.2      a fraction, 0.0 to 1.0
atmos. pressure   31-40              F10.1      millibars
total horiz. rad. 41-50              F10.0      watts/m2
wind speed        51-60              F10.1      m/s
Wind dir.         61-70              F10.0      degrees from north (north=0;east=90)
sky cover         71-80              F10.1      a fraction 0.0 to 1.0

All quantities must be filled.  If sky cover is unknown, put in -999.

The raw hourly weather file will look something like this (1 day only):

 1 1 11997   20.0    0.6       1003.6     0.         4.5       273.     0.3
 2 1 11997   21.0    0.6       1003.6     0.         4.5       273.     0.3
 3 1 11997   22.0    0.6       1003.6     0.         4.5       273.     0.3
 4 1 11997   23.0    0.6       1003.6     0.         4.5       273.     0.3
 5 1 11997   24.0    0.6       1003.6     0.         4.5       273.     0.3
 6 1 11997   25.0    0.6       1003.6     0.         4.5       273.     0.3
 7 1 11997   26.0    0.6       1003.6     50.        4.5       273.     0.3
 8 1 11997   27.0    0.6       1003.6     200.       4.5       273.     0.3
 9 1 11997   28.0    0.6       1003.6     450.       4.5       273.     0.3
10 1 11997   29.0    0.6       1003.6     600.       4.5       273.     0.3
11 1 11997   29.0    0.6       1003.6     750.       4.5       273.     0.3
12 1 11997   29.0    0.6       1003.6     750.       4.5       273.     0.3
13 1 11997   28.0    0.6       1003.6     750.       4.5       273.     0.3
14 1 11997   27.0    0.6       1003.6     600.       4.5       273.     0.3
15 1 11997   26.0    0.6       1003.6     450.       4.5       273.     0.3
16 1 11997   25.0    0.6       1003.6     200.       4.5       273.     0.3
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17 1 11997   24.0    0.6       1003.6     50.        4.5       273.     0.3
18 1 11997   23.0    0.6       1003.6     20.        4.5       273.     0.3
19 1 11997   23.0    0.6       1003.6     0.         4.5       273.     0.3
20 1 11997   21.0    0.6       1003.6     0.         4.5       273.     0.3
21 1 11997   19.0    0.6       1003.6     0.         4.5       273.     0.3
22 1 11997   18.0    0.6       1003.6     0.         4.5       273.     0.3
23 1 11997   17.0    0.6       1003.6     0.         4.5       273.     0.3
24 1 11997   16.0    0.6       1003.6     0.         4.5       273.     0.3

Example Input:

PACK
Test MeasWth Format
OTHER   -999  -999     5 40.7  74.2 30-BITSOLAR      4 20.  .025
1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00
-999.
LIST
PACKED  -999  -999     1    12
STAT
END
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TRY Format

File Field Number Columns Element
001 01 - 05 STATION NUMBER
002 06 - 08 DRY-BULB TEMPERATURE
003 09 - 11 WET-BULB TEMPERATURE
004 12 - 14 DEW POINT TEMPERATURE
005 15 - 17 WIND DIRECTION
006 18 - 20 WIND SPEED
007 21 - 24 STATION PRESSURE
008 25 WEATHER
009 26 - 27 TOTAL SKY COVER
010 28 - 29 AMOUNT OF LOWEST CLOUD LAYER
01l 30 TYPE OF LOWEST CLOUD OR OBSCURING PHENOMENA
012 31 - 33 HEIGHT OF BASE OF LOWEST LAYER
013 34 - 35 AMOUNT OF SECOND CLOUD LAYER
014 36 TYPE OF CLOUD - SECOND LAYER
015 37 - 39 HEIGHT OF BASE OF SECOND LAYER
016 40 - 41 SUMMATION AMOUNT OF FIRST TWO LAYERS
017 42 - 43 AMOUNT OF THIRD CLOUD LAYER
018 44 TYPE OF CLOUD - THIRD LAYER
019 45 - 47 HEIGHT OF BASE OF THIRD LAYER
020 48 - 49 SUMMATION AMOUNT OF FIRST THREE LAYERS
021 50 - 51 AMOUNT OF FOURTH CLOUD LAYER
022 52 TYPE OF CLOUD - FOURTH LAYER
023 53 - 55 HEIGHT OF BASE OF FOURTH LAYER
024 56 - 59 SOLAR RADIATIONa

025 60 - 69 BLANK
026 70 - 73 YEAR
027 74 - 75 MONTH
028 76 - 77 DAY
029 78 - 79 HOUR
030 80 BLANK
 aThe DOE-2 weather processor recognizes the following solar data in TRY format:

 Columns  57-59 Total horizontal radiation in Btu/ft2-hr
 Columns  61-63 Direct normal radiation in Btu/ft2-hr

Packing a TRY file with solar data
formatted as above and specifying the
SOLAR option will result in the solar data
being transferred to the DOE-2 packed
weather file.
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TRY Format (continued)

File Field
Number Columns Element Configuration Code Definitions and Remarks

001 01 - 05 STATION NUMBER 01001 - 98999 Unique number used to identify each station.  Usually a
WBAN number, but occasionally a WMC or other
number system.

002 06 - 08 DRY BULB TEMP 000 to 140
003 09 - 11 WET BULB TEMP  -01 to -80
004 12 - 14 DEW POINT TEMP     or 999

Temperature in whole °F:
000 to  140 =  0°  to  14°F
 -01 to  -80 =  -l   to -80°F
999            = Missing

005 15 - 17 WIND DIRECTION 000 - 360
 or 999

Direction from which the wind is blowing in whole
degrees.
000         = Calm
001-360 = 1°  - 360°
999         = Missing

Note: Prior to 1964, direction was recorded to only 16 intervals (points of the
compass).  The following scheme was used to convert these values to whole
degrees.
000    =    Calm 180    =    South
360    =    North 203    =    South Southwest
023    =    North Northeast 225    =    Southwest
045    =    Northeast 248    =    West Southwest
068    =    East Northeast 270    =    West
090    =    East 293    =    West Northwest
113    =    East Southeast 315    =    Northwest
135    =    Southeast 338    =    North Northwest
158    =    South Southeast

006 18 - 20 WIND SPEED 000 - 230 Wind speed in whole knots.
 or 999 000        = Calm

001-230 = l-230 knots
999        = Missing

007 21 - 24 STATION PRESSURE 1900 - 3999
 or 9999

Pressure at station in inches of Hg times 100:
1900-3999 = 19.00 - 39.99 in Hg
9999          = Missing

008 25 WEATHER 0 - 9 Type of weather at the time of observation.
0 = No obstructions
1 = Fog
2 = Haze
3 = Smoke
4 = Haze and smoke
5 = Thunderstorm
6 = Tornado
7 = Liquid precipitation (rain, rain showers, freezing

rain, drizzle, freezing drizzle)
8 = Frozen precipitation (snow, snow showers, snow

pellets, snow grains, sleet, ice pellets, hail)
9 = Blowing dust, blowing sand, blowing spray, dust

Note: Original observations may contain combina-tions
of these elements. Whenever this occurred, a priority was
assigned for the purpose of indicating weather in this file.
(1) - Liquid precipitation - 7
(2) - Frozen precipitation - 8
(3) - Obstructions to vision - l, 2, 3, 4, 9
(4) - Thunderstorm (no precipitation) - 5
(5) - Tornado (no precipitation) - 6
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TRY Format (continued)

File Field
Number Columns Element Configuration Code Definitions and Remarks

009 26 - 27 TOTAL SKY COVER 00 - 10
010 28 - 29 AMT OF LOWEST CLOUD

LAYER
 or 99

013 34 - 35 AMT OF SECOND CLOUD LAYER
016 40 - 41 SUM OF FIRST TWO LAYERS
017 42 - 43 AMT OF THIRD CLOUD LAYER
020 48 - 49 SUM OF FIRST THREE LAYERS
021 50 - 51 AMT OF FOURTH CLOUD LAYER

Amount of the sky covered by clouds or obscuring
phenomena in tenths.

00-10 = 0-10 tenths
99      = Missing

011 30 TYPE OF LOWEST CLOUD 0 - 9 Generic cloud type or obscuring phenomena:
OR OBSCURING PHENOMENA

014 36 TYPE OF CLOUD - SECOND
LAYER

018 44 TYPE OF CLOUD - THIRD
LAYER

022 52 TYPE OF CLOUD - FOURTH
LAYER

0 = Clear
1 = Fog or other obscuring phenomena
2 = Stratus or Fractus Stratus
3 = Stratocumulus
4 = Cumulus or Cumulus Fractus
5 = Cumulonimbus or Mammatus
6 = Altostratus or Nimbostratus
7 = Altocumulus
8 = Cirrus
9 = Cirrostratus or Cirrocumulus
9 = Unknown if the amount of cloud is 99

012 31 - 33 HEIGHT OF BASE OF
LOWEST LAYER

000 - 760 Height of base of clouds or obscuring phenomena in
hundreds of feet

015 37 - 39 HEIGHT OF BASE OF
SECOND LAYER

or 777

019 45 - 47 HEIGHT OF BASE OF
THIRD LAYER

or 888

023 53 - 55 HEIGHT OF BASE OF
FOURTH LAYER

or 999

000-760 = 0-76,000 feet
777        = Unlimited - clear
888        = Cirroform clouds of unknown height
999        = Missing

024 56 - 59 SOLAR RADIATION 0000 - 1999
 or 9999

Total solar radiation in Langleys to tenths. Values are
for the hour ending at time indicated in Field 029.
0000-1999 = 0-199.9 Langleys
9999          = Missing

025 60 - 69 BLANK ∆ ∆ ∆ ∆ ∆ ∆ Blank field--reserved for future use.
026 70 - 73 YEAR 1900 - 2099 Year
027 74 - 75 MONTH 01 - 12 Month of year:  01 = Jan., 02 = Feb., etc.
028 76 - 77 DAY 01 - 31 Day of month
029 78 - 79 HOUR 00 - 23 Hour of observation in Local Standard Time.

00-23 = 0000-2300 LST
030 80 BLANK ∆ ∆ ∆ ∆ ∆ ∆ Blank field, reserved for future use.
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CD144 Format

Figure 1:  Record format for CD144 weather FILEs
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TABLE VIII.2 

CALIFORNIA CLIMATE ZONE WEATHER FILE INVENTORY 

Zone Representative Cities DOE-2 F i 1 enarne 

1. North Coast Crescent City CTZOl 
Eureka 
Fort Bragg 
Orleans 
Scot i a 

2. North Coast Valley Healdsburg CTZ02 
Napa 
Pet a 1 urn a 
Santa Rosa 
St. Helena 
Ukiah 

3. San Francisco Bay Area Berkeley CTZ03 
Hami Hon AFB 
Oakland 
Redwood City 
San Mateo 
San Rafael 
San Francisco 

4. Upper Coast Range Valley Hollister CTZ04 
King City 
Livermore 
Los Gatos 
Monterey 
Salinas 
San Jose 
Santa Clara 
Santa Cruz 
Watsonvi lle 

5. Lower Coast Range Valley Lompoc CTZ05 
Ojai 
Oxnard 
Paso Robles 
San Luis Obispo 
Santa Barbara 
Santa Paula 
Santa Maria 

6. Los Angeles Beach Cul ver City CTZ06 
Laguna Beach 
Los Angeles Airport 
Newport Beach 
Santa Monica 
Torrance 

VIII.I0 



Zone Representative Cities DOE-2 Filename 

7. San Diego Chula Vista CTZD7 
Escondido 
San Diego 

8. Santa Ana El Toro CTZDB 
Long Beach 
Santa Ana 
Yorba Linda 

. 9. Los Angeles City Burbank CTZ09 
Los Angeles Civic Center 
Pasadena 
San Fernando 
San Gabriel 

10. San Bernadino Beaumont CTZ10 
Corona 
Redlands 
Riverside 
San Bernadi no 
San Jacinto 
Up 1 and 

11. Northern Zone Alturas CTZ11 
Chico 
Co 1 usa 
Marysvi lle 
McCloud 
Oravi lle 
Orland 
Red Bluff 
Redding 
Susanvi 11e 
Wi 11 ows 
Yreka 

12. Central Zone Ant ioch CTZ12 
Auburn 
Davis 
Lodi 
Modesto 
Nevada City 
P 1 acerv ill e 
Sacramento 
Stockton 
Tahoe City 
Vacaville 
Wood 1 and 
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Zone Representative Cities DOE-2 Filename 

13. San Joquin Valley Bakersfield CTZ13 
Coalinga 
Fresno 
Los Banos 
Madera 
Maricopa 
Merced 
Portervi lle 
Visalia 

14. High Desert Barstow CTZ14 
Bishop 
Daggett 
Lake Arrowhead 
Mt. Wilson 
Palmdale 
Sandberg 
Trona 
Twentynine Palms 
Victorvi lle 

15. Low Desert Blythe CTZ15 
Braw 1 ey 
Eagle Mtn. 
El Centro 
Imperial 
Indio 
Iron Mtn. 
Needles 
P a 1m Spri ngs 

16. Lake Tahoe Boca CTZ16 
Tahoe City 
Tahoe Valley airport 
Truckee (ranger station) 
(Along the west edge 
of CTZ 16 - see Fig. 
V III.1 - is a 6500 ft. 
contour. Any area between 
6500 ft. and 5600 ft. is 
part of CTZ 16) 
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D. SOLAR RADIATION DATA 

None of the 
radiation data. 
hourly values. 

present TRY or California weather files contain measured solar 
Two options are currently available for calculating the needed 

In the first option, the LOADS program calculates hourly values of solar 
radiation for the station in question using the Boeing cloud cover modifier to 
estimate solar radiation from cloud cover data. 

The second option uses the Kimura-Stephenson cloud cover modifier model. 
This model is available only in the weather processor for TRY tapes. 
Specifying the TRYKS option to the weather processor will result in a solar 
packed weather file. The DOE-2 LOADS program will then use these solar values 
in place of the usual Boeing calculations described in the first option. The 
Kimura-Stephenson algorithm was developed from a comparison of measured solar 
data with cloud cover data for a location near Ottawa, Canada. The resulting 
cloud cover constants, therefore, include the Ottawa clearness numbers. This 
option should only be used for climates similar to Ottawa. 

SOLMET 

One year of solar data for each of 35 US weather stations will be included 
in the weather data library in the future. The SOLMET format and a map showing 
the location of the solar monitoring weather stations are included as Figs. 
VIII.2 and VIII.3, respectively. The SOLMET Manual describes how the solar 
data were prepared and summarizes the methods used to correct existing data 
and to provide missing data. . 

E. DESIGN DAY 

The user may instruct the program to perform the LOADS and SYSTEMS calcu­
lations for a design day. The format for design-day input is given in Chap. III. 
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F. WEATHER OATA PROCESSING PROGRAMS 

00E-2 contains weather data processing programs that can be used to con­
struct packed binary files of weather data from weather stations that are not 
in the 00E-2 weather library. 

The programs in the weather package are as follows: 

a. PACK - This program compresses weather data from TRY (Test Reference 
Year), TMY, T01440, C0144, CTl, and WYEC tapes into a format 
which is readable by 00E-2. 

b. LIST - This program abstracts and prints data from weather files for 
any user-specified time interval. 

c. EOIT - It is possible with this program to edit, or change, a packed 
weather file. 

d. STAT - This program reads a packed weather file and produces a 
yearly statistical summary. 

See Appendix VIII.C for a discussion of how to use these programs. 
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APPENDIX VI I LA 

NOAA TEST REFERENCE YEAR 

WEATHER DATA MANUAL 

(September 1976) 

Available From: 

National Climatic Center 
Federal Building 

Asheville, North Carolina 28801 

(704) 254-0961 
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A. INTRODUCTION 

Efficient heating and cooling is largely dependent on building design and 
on the design of the heating and cooling system. Comparison of heating and 
air-conditioning systems in a locale requires consideration of the effects of 
the weather. This weather information must be in great detail. 

The American Society of Heating, Refrigerating, and Air-Conditioning En­
gineers (ASHRAE) established a task group on energy requirements for heating 
and cooling large structures. Simultaneously, in the interest of energy con­
servation, the National Bureau of Standards (NBS) and the National Oceanic and 
Atmospheric Administration (NOAA) were attempting to develop climatological 
data packaging most useful for building design applications. Joining forces, 
the three groups established a working group to develop the concept of a Test 
Reference Year (TRY). TRY would consist of hourly weather data values for a 
selected reference year to be used by engineers in a given area to compare 
different heating and air-conditioning systems in the same building or in 
different buildings. 

At the same time, the Federal Energy Administration (FEA)--as a member 
of the Steering Group on Climatic Conditions and Reference Year of the NATO 
Committee on Challenges of Modern Society--was also working on the problem. 
Consolidation of both efforts resulted in the development of a selection pro­
cess for the TRY, an international format for presentation of the TRY data, 
and TRY calculations for 60 cities within the United States. 

The ASHRAE approved procedure was chosen for selecting a TRY. The prin­
ciple of selection is to eliminate years in the period of record containing 
months with extremely high or low mean temperatures until only one year re­
mains. The period of record examined for 59 United States stations is 1948-
1975. The 60th station, Portland, Oregon, has a period of record of 1949-1975. 

Extreme months are arranged in order of importance for energy compari­
sons. Hot Julys and cold Januarys are assumed to be the most important. 
All months are ranked by alternating between the warm half (May to October) 
and the cold half (November to April) of the year, with the months closest 
to late July or late January given priority. The resulting order is given 
in the center column below. If, in addition" it is assumed that hot summer 
months or cold winter months are more important than cool summer or mild 
winter months, then the order of extreme months will be down the first col­
umn below from "Hottest July" to "Coolest April" and then down the last col­
umn from "Coolest July" to Warmest April". 

Hottest July Coolest 
Coldest January Mildest 
Hottest August Coolest 
Coldest February Mil dest 
Hottest June Coolest 
Coldest December Mildest 
Hottest September Coolest 
Coldest March Mildest 
Warmest May Coo lest 
Coolest November Warmest 
Warmest October Coolest 
Coolest April Warmest 
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The first step in the selection process is to mark all 24 extreme months. 

Continue marking months starting with next-to-the-hottest July, then 
next-to-the-coldest January and so on down the first column and then down the 
second column above until onl,y one year remains without any marked month. If 
two or more years remain without any marked months, the process is repeated 
with the third, fourth, etc. hottest or coldest extremes until only one year 
remains without any marked month. The remaining year is the TRY. 

The weather in the test year is a standard for comparison of heating and 
cooling systems. It is not considered sufficiently typical to yield reliable 
estimates of average energy requirements over several years. 

1. Source 

Weather observations, in support of aircraft operations, have been taken 
at airports since the earliest days of aviation. The rapid growth of the in­
dustry during the 1940's made it evident that some mechanical means of summar­
izing the data must be developed. How was a site to be selected or an airport 
designed without adequate statistical information on which to base decisions? 
The first efforts toward this end caused the WBAN No.1 card to come into be­
ing. For archiving purposes, these observations, mostly from military sta­
tions, were designated as Card Oeck-141. The period of record is generally 
1941-1944. A change of format necessitated a new card deck designation (Card 
Oeck-142) to be instituted in 1945. This deck remained in force into 1948. 
During 1948 additional major changes were made in observing and recording 
practices. These led to the development of Card Oeck-144. Although the usual 
beginning date of digital information in this form is June 1948, the change­
over was made station by station on varying dates. Then too, some stations 
have had observations back-punched in this format to much earlier dates. 

In the early 1960's, the FAA undertook a major airport study. To facili­
tate the handling of large masses of data necessary for this effort, the Cli­
matological Services of the Weather Bureau, Air Force, and Navy, along with 
the FAA, devised the tape format. This format was called Tape Data Family-14 
(TDF-14) to retain some continuity with the card decks. Within this family 
of similar observations there are several Tape Decks - each one uniquely iden­
tified at the beginning of each physical record on tape. 

2. Quality Control and Conversions 

All observations have been subjected to some form of quality control. 
During the earlier years, this was almost entirely a manual effort. As more 
sophisticated techniques of processing were introduced, the quality control 
procedures were also improved. Today, the quality control effort is a blend 
of several computer programs and manual review. Observations are checked for 
conformance to established observing and coding practices, for internal con­
sistency, for aerial or time oriented consistency, and against defined limits 
for various meteorological parameters. 

The archiving of long term climatological information presents 
constant dilemma to the archivist, systems analyst, and programmer. 
ments of observational instruments, new techniques, changes in user 
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and other factors combine to keep the incoming data in an almost perpetual 
state of change. In some instances the changes are of such significance that 
individual fields in the tape format must be redefined and the ultimate user 
must adapt this new information to his needs. 

At other times, the changes may be of such a nature that they can be in­
corporated into the existing format by converting units or other measurements. 
For example, windspeeds were recorded and punched in miles per hour through 
1955 and in knots thereafter. All wind speeds on the tape file are in knots, 
the earlier period having been converted from mph. 

Each selected TRY was resubjected to the computer and hand-edit routines, 
updates being made as necessary. 

Some additional conversions were done for the TRY tapes. For the period 
prior to 1964, wind directions were reported and recorded to 16 points of the 
compass. These values have been converted to whole degrees. The conversion 
method used is explained under Tape Field 005. The user is cautioned that for 
these years wind directions will be biased. Beginning with 1964, wind direc­
tions were recorded to whole degrees and these values will appear on the TRY 
tapes if the selected year occurs during this period. 

3. Use of the Manual 

This manual was designed so that recourse to additional reference mater­
ial should be unnecessary. Occasionally, however, the user may wish to obtain 
copies of original reference manuals or other information. This may be done 
by writing to the Director, National Climatic Center, Asheville, NC 28801. 

Care should be taken to read carefully the general tape notations and 
coding practices. 
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B. MANUAL AND TAPE NOTATIONS 

1. Format 

Each logical record (observation) is 80 bytes long. Archive files are 
blocked 24 logical records (1920 bytes) per physical tape record. Tapes may 
be ordered with different blocking factors at no additional cost. 

The initial file contains TRY data for 60 stations, 20 stations on each 
reel of tape. An inventory showing stations and selected years is included 
in this manual. 

The manual presents a graphical representation of the tape format indica­
ting Tape Fields, Tape Positions, and Element Definition followed by detailed 
information for each field. 

2; . Manual and Tape 

x = any numeric or alphanumeric character 
= an "11" or zone punch 

'" = blank 

NOTE: Missing fields are 9 filled. 
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C. SPECIAL NOTE 

Space has been designated for the inclusion of Solar Radiation values. 
At the present time, this Tape Field will contain 9's. 

At the conclusion of the Solar Radiation Rehabilitation Project, it is 
expected that these data will be added to the TRY tapes. Even at that time, 
-however, only a small percentage of the stations will have the Solar Radiation 
data available. 
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D. INVENTORY 

WBAN NUMBER STATION SELECTED TRY 

(Tape 1) 

03927 Fort Worth, TX 1975 
03937 Lake Charles, LA 1966 
03940 Jackson, MS 1964 
12839 Mi ami, FL 1964 
12842 Tampa, FL 1953 
12916 New Orleans, LA 1958 
12918 Houston, TX 1966 
12919 Brownsville, TX 1955 
12921 San Antonio, TX 1960 
13722 Raleigh, NC 1965 
13737 Norfolk, VA 1951 
13739 Philadelphia, PA 1969 
13740 Richmond, VA 1969 
13743 Washington, DC 1957 
13874 Atlanta, GA 1975 
13876 Birmi ngham, AL 1965 
13880 Charleston, SC 1955 
13889 Jacksonville, FL 1965 
13893 Memphis, TN 1964 
13897 Nashville, TN 1972 

(Tape 2) 

13967 Oklahoma City, OK 1951 
13968 Tulsa, OK 1973 
13983 Columbia, MO 1968 
13985 Dodge City, KS 1971 
13988 Kansas City, MO 1968 
13994 St. Louis, MO 1972 
14732 New York, NY 1951 
14733 Buffa 10, NY 1974 
14735 Albany, NY 1969 
14739 Boston, MA 1969 
14742 Burlington, VT 1966 
14764 Port 1 and, ME 1965 
14819 Chicago, IL 1974 
14820 Cleveland, OH 1969 
14837 Madison, WI 1974 
14922 Minneapolis, MN 1970 
14942 Omaha, NE 1966 
23042 Lubbock, TX 1955 
23044 El Paso, TX 1967 
23047 Amarillo, TX 1968 
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WBAN NUMBER STATION SELECTED TRY 

(Tape 3) 

23050 Albuquerque, NM 1959 
23174 Los Angeles, CA 1973 
23183 Phoenix, AZ 1951 
23188 San Diego, CA 1974 
23232 Sacramento, CA 1962 
23234 San Francisco, CA 1974 
24011 Bismarck, ND 1970 
24018 Cheyene, WY 1974 
24127 Salt Lake City, UT 1948 
24131 Boi se, I D 1966 
24143 Great Falls, MT 1956 
24225 Medford, OR 1966 
24229 Portland, OR 1960 
24233 Seattle-Tacoma, WA 1960 
93193 Fresno, CA 1951 
93814 Cincinnati, OH 1957 
93819 Indianapolis, IN 1972 
93821 Louisville, KY 1972 
94823 Pittsburgh, PA 1957 
94847 Detroit, MI 1968 
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TAPE FIELD 
NUMBER 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 

TAPE 
POSIT! ONS 

01 - 05 
06 - 08 
09 - 11 
12 - 14 
15 - 17 
18 - 20 
21 - 24 
25 
26 - 27 
28 - 29 
30 
31 - 33 
34 - 35 
36 
37 - 39 
40 - 41 
42 - 43 
44 
45 - 47 
48 - 49 
50 - 51 
52 
53 - 55 
55 - 59 
50 - 69 
70 - 73 
74 - 75 
75 - 77 
78 - 79 
80 

ELEMENT 

STATI ON NUMBER 
DRY BULB TEMPERATURE 
WET BULB TEMPERATURE 
DEW POINT TEMPERATURE 
WI ND DI RECTI ON 
WIND SPEED 
STATION PRESSURE 
WEATHER 
TOTAL SKY COVER 
AMOUNT OF LOWEST CLOUD LAYER 
TYPE OF LOWEST CLOUD OR OBSCURING PHENOMENA 
HEIGHT OF BASE OF LOWEST LAYER 
AMOUNT OF SECOND CLOUD LAYER 
TYPE OF CLOUD - SECOND LAYER 
HEIGHT OF BASE OF SECOND LAYER 
SUMMATION AMOUNT OF FIRST TWO LAYERS 
AMOUNT OF THIRD CLOUD LAYER 
TYPE OF CLOUD - THIRD LAYER 
HEIGHT OF BASE OF THIRD LAYER 
SUMMATION AMOUNT OF FIRST THREE LAYERS 
AMOUNT OF FOURTH CLOUD LAYER 
TYPE OF CLOUD - FOURTH LAYER 
HEIGHT OF BASE OF FOURTH LAYER 
SOLAR RADIATION 
BLANK 
YEAR 
MONTH 
DAY 
HOUR 
BLANK 
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TAPE TAPE 
FIELD NUMBER POSITIONS ELEMENT 

001 01 - 05 STATION NUMBER 

002 
003 
OO~ 

005 

006 

007 

06 - 08 
09 - 11 
12 - 14 

15 - 17 

18 - 20 

21 - 24 

DRY BULB TEMPERATURE 
WET BULB TEMPERATURE 
DEW POINT TEMPERATURE 

WINO DIRECTION 

WIND SPEED 

STATION PRESSURE 

TAPE 
CON, I GURA TI ON 

01001 - 98999 

DOD - 140 
-01 - -80 

999 

000 - 360 
999 

DOD - 230 
999 

1900 - 3999 
9999 

VIII.27 

CODE DEF I N IT IONS 
AND REM,ARKS 

Unique number used to identify each 
station. Usually a WBAN number, but 
occasionally a WMC or other number 
system. 

Specified temperature in wholE degrees 
Fahrenheit . 

000-140 = 00 - +1400F 
-01--80 = _10 - _800F 
999 Missing 

Direction from which the ,,",'inc is 
blo~'ing in whole degrees. 

000 Calm 
001-360 = 0010 - 3600 

999 = Missing 

NOTE: Prior to 1964 direction was 
recorded to oniy 16 intervals (points 
of the compass). The follov.'ing scheme 
was used to convert these values to 
whole degrees. 

TAPE ORIGINAL CODE 

000 Calm 
360 North 
023 North Northeast 
045 Northeast 
068 East Northeast 
090 East 
113 East Southeast 
135 Southeast 
158 South Southeast 
180 South 
203 South Southwest 
225 Southwest 
248 West Southwest 
270 West 
293 ~est Northwest 
315 No"thwest 
338 North Northwest 

Wind speed in whole knots. 

000 = Calm 
001-230 = 1-230 knots 
999 = Mi ssing 

Pressure at station in inches and 
hundredths of Hg. 

1900-3999 = 19.00 - 39.99 in H9. 
9999 = Missing 



TAPE TAPE 
FIELD NUMBER POSITIONS ELEMENT 

008 25 WEATHER 

009 26 - 27 TOTAL SKY COYER 
010 28 - 29 AMOUNT OF LOWEST CLOUD LAYER 
013 34 -35 AMOUNT OF SECOND CLOUD LAYER 
016 40 - 41 SUMMATION OF FIRST TWO LAYERS 
017 42 - 43 AMOUNT OF THIRD CLOUD LAYER 
020 48 - 49 SUMMATION OF FIRST THREE LAYERS 
021 50 - 51 AMOUNT OF FOURTH CLOUD LAYER 

011 30 TYPE OF LOWEST CLOUD OR 
OBSCURING PHENOMENA 

014 36 TYPE OF CLOUD - SECOND LAYER 
018 44 TYPE OF CLOUD - THIRD LAYER 
022 52 TYPE OF CLOUD - FOURTH LAYER 

TAPE CODE DEFINITIONS 
CONFIGURATION AND REMARKS 

o - 9 Occurrence of weather at the time of 
observat i on. 

00 - 10 
99 

0- 9 

o = No weather or obstructions to 
vision. 

1 ~ Fog 
2 = Haze 
3 ~ Smoke 
4 = Haze and smoke 
5 = Thunderstorm 
6 = Tornado 
7 = Liquid precipitation (rain, rain 

showers, freezing rain, drizzle. 
freezing drizzle) 

8 = Frozen precipitation (snow, snow 
showers, snow pellets, snoV.' grains, 
sleet. ice pellets, hail) 

9:= Blowing dust, blowing sand, blowing 
spray, dust 

NOTE: Original observations may 
contain combinations of these ele­
ments. Whenever this occurred, a 
priority was assigned for the purpose 
of indicating weather in this Tape Oeck. 

(1) - Liquid precip - 7 
( 2) - Frozen precip - 8 
( 3) - Obstructions to vision - 1, 2, 

4, 9 
(4) - Thunderstorm (no precip) - 5 
(5) - Tornado (no precip) - 6 

Amount of the celestial dome covered 
by clouds or obscuring phenomena in 
tenths. 

00-10 = 0-10 tenths 
99 Missing 

Generic cloud type or obscuring 
phenomena. 

o ~ Clear 
1 = Fog or other obscuring phenomena 
2 = Stratus or Fractus Stratus 
3 = Stratocumulus 
4 = Cumulus or Cumulus Fractus 
5 = Cumulonimbus or Mammatus 
6 = Altostratus or Nimbostratus 
7 = Altocumulus 
8 = Cirrus 
9 = Cirrostratus or Cirrocumulus 

3, 

9 = Unknown if the amount of cloud is 99 
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TAPE 
FIELD NUMBER 

012 
015 
019 
023 

024 

025 

026 

027 

028 

029 

030 

TAPE 
POSiTIONS 

31 - 33 
37 - 39 
45 - 47 
53 - 55 

56 - 59 

60 - 69 

70 - 73 

74 - 75 

76 - 77 

78 - 79 

80 

ELEMENT 

HEIGHT OF BASE OF LOWEST LAYER 
HE IGHT OF BASE OF SECOND LAYER 
HEIGHT OF BASE OF THIRD LA.YER 
HEIGHT OF BASE OF FOURTH LAYER 

SOLAR RADIATION 

BLANK 

YEAR 

MONTH 

DAY 

HOUR 

BLANK 

TAPE 
CONF I GURATI ON 

000 - 760 
777 
888 
999 

0000 - 1999 
9999 

1948 - 1980 

01 - 12 

01 - 31 

00 - 23 

VII 1. 29 

CODE DEFINITIONS 
AND RE~'kRKS 

Height of base of clouds or obscuring 
phenomena in hundreds of feet. 

000-760 : 0-76,000 feet 
777 Unlimited - clear 
888 Cirroform clouds 

of unknown height 
999 Missing 

Total sOlar radiation in Lal'1g1eys to 
tenths. Values are for the hour ending 
at time indicated in Field 029. 

0000-1999: 0-199,9 Langleys 
9999 = ttl; ssing 

Blank field - reserved for future use. 

Year 

Month of year 

01 : Jan 
02 = Feb 
etc. 

Day of month 

Hour of observation in Local Standard 
Time. 

00-23 : 0000-2300 LST 

Blank field - reserved for future use. 



APPENDIX VII I.B 

TMY WEATHER DATA 
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I NTkOlJUCTl ON 

Solar radiation and surface meteorological data recorded on an hourly* 
basis are maintained at the National Clima~c Center (NCC), Asheville, NOrth 
Carol ina. These data cover recording peri6'tis from January 1953 through 
December 1975 for 26 data rehabilitation stations, although the recording 
periods for some stations may differ. The data are available in blocked 
(compressed) form on magnetic tape (SOLMET) for the entire recording period 
for the station of interest. 

Contractors desiring to use a data base for simulation or system studies 
for a particular geographic area require a data base that is more tractable 
than these, and also one that is representative of the area. Sandia National 
Laboratory has used statistical techniques to develop a method for producing 
a typical meteorological year (TMY) for each of the 26 rehabilitation 
stations. This section describes the use of these magnetic tapes. 

The TMY tapes comprise specific calendar months selected from the entire 
recorded span for a given station as the most representative, or typical, for 
that station and month. For example, a single January is chosen from the 23 
Januarys for which data are recorded from 1953 through 1975 on the basis of 
its being most nearly like the composite of all 23 Januarys. Thus, for a 
given station, January of 1967 might be selected as the typical 
meteorological month (TMM) after a statistical comparison with all of the 
other 22 Januarys. This process is pursued for each of the other calendar 
months, and the twelve months chosen then constitute the TMY. 

Although the data have been rehabilitated by NCC, some recording gaps do 
occur in the SOLMET tapes. Moreover, there are data gaps because of the 
change from one-hour to three-hour meteorological data recording in 1965. 
Consequently, as TMY tapes were being constituted from the SOLMET data, the 
variables data for barometric pressure, temperature, and wind velocity and 
direction were scanned on a month by month basis, and missing data were 
replaced by linear interpolation. Missing data in the leading and trailing 
positions of each monthly segment are replaced with the earliest/latest 
legitimate observation. 

Also, since the TMM's were selected from different calendar years, 
discontinuities occurred at the month interfaces for the above continuous 
variables. Hence, after the monthly segments were rearranged in calendar 
order, the discontinuities at the month interfaces were ameliorated by cubic 
spline smoothing covering the six-hourly points on either side of the 
interface. 

*Hourly readings for meteorological data are available through 1964; readings 
are on a three-hourly basis subsequently. 
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The record length of the TMY format is 132 characters. Fields actually 
used by the 00E-2.1 weather processor are marked with asterisks. 

Column 

* 1-5 

* 6-15 

* 16-19 

* 20-23 

* 24-28 

29-33 

34-38 

39-43 

44-48 

49-53 

* 54-58 

59-68 

69-70 

* 71-72 

73-76 

Contents 

WBAN station number. 

Solar time at end of hourly solar observation. 

* 6-7 

* 8-9 

Year of observation (00-99 ; 1900-1999) 

Month of observation (01-12) 

* 10-11 Day (01-31) 

* 12-15 End of the hour of observation 0001-2400 (hours and 
minutes). 

Local standard time in hours and minutes corresponding to the 
solar time given above. 

Extrater2estrial radiation kJ/m2 based on solar constant; 
1377 J/m s. 

Direct normal radiation kJ/m2. Column 24 is a model flag; 
columns 25-28 contain the data. 

Diffuse radiation kJ/m2. 

Net radiation. 

Tilt radiation. 

Observed radiation kJ/m2• 

Engineering corrected radiation. 

Standard year corrected radiation in kJ/m2. This is used by 
00E-2 as the total horizontal radiation. Column 54 is a model 
flag; columns 55-58 contain the data. 

Additional radiation data. 

Minutes of sunshine for local standard hour most closely 
matching the solar hour. 

Time of surface observation (hour) 00-23. This is the local 
standard hour of the TO 1440 observation closest to the mid­
point of the hour for which solar data was taken. 

Ceiling height in meters times ten. 
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Co 1 umn 

77-81 

82-85 

86-93 

94-98 

* 99-103 

* 104-107 

* 108-111 

* 112-114 

* 115-118 

* 119-120 

* 121-122 

123 

124-132 

Contents 

Sky condit ion. 

Visibility in hundreds of meters (tenths of kilometers). 

Weather flags--used to set the rain and snow flags for the 
weather file. These flags are never used by the program. See 
SOLMET manual Vol. I, page 4 for a description of this field. 

Atmospheric pressure reduced to sea level in tenths of 
millibars (08000 to 10999). 

Station atmospheric pressure in tenths of millibars. 

Dry-bulb temperature in tenths of "C (-700 - 0600). 

Dew point temperature in tenths of "C. 

Wind direction in degrees. 

Wind speed in tenths of m/s (0000-1500). 

Total sky cover (tenths) (00-10). 

Total opaque sky cover (tenths). 

Snow cover flag; 0 ; none, 1 ; some. 

Blank. 
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STATt~ Nlf4tIER 

0J9Z7 

03937 

03945 

12832 

12839 

12919 

13880 

13897 

13985 

14601 

U831 

23044 

23050 

23154 

23183 

23213 

24011 

24143 

24225 

24233 

93193 

93129 

93134 

94101 

94728 

9'91~ 

STATl~ NA/1£ 

fort Worth, TX 

Lak. Charl.s. LA 

Coh .. bta. HO 

A?alachlcola. FL 

Mlami. FL 

8rownsvl11 •• YX 

Charleston. SC 

Nashvill •• TN 

Oodg. CHy. KS 
caribou. HE 

Madl,on. WI 

E:l Peso. TX 

AlbuQU~rqU~t NH 

Ely. NY 

Phoenix. AZ 

Santa Mar It'!. CA 

81, ... rd. NO 

Gr.at Falls. MT 

Medford. DR 

Seattle·Tac~1 WI 
Fresno. CA 

Capo Hatteras. NC 

St.rling. VA 

Boston, HA 

HPw York. eN Park 

OMha. NE 

Typical Mtteorological Months Comprising 
Typical Meteorological Vear for 26 Stations 

Location 

Madl son 

Bismarck 

Albuquerque 

Ape I acM co h 

Seattl. 

Jan Feb Mar ~y Jun Jul Aug Sop-

65 60 72 64 53 51 13 63 58 

60 11 51 54 51 15 69 55 51 

58 53 65 66 

63 

12 

60 60 64 

75 11 62 

Bos ton 66 53 61 60 

8rownsvl11. 64 61 56 65 

Caribou 59 70 10 69 

Lake Charl.s 61 12 56 14 

Cap. Hatteras 65 55 56 69 

Hew Yorl< 58 59 59 74 

Charleston 60 60 75 59 

Columbl. 65 55 54 70 

~odge City 60 73 54 62 

El Paso 14 67 75 74 

Fort Worth 12 61 62 66 

Gr •• t Falls 68 65 71 63 

FfPsno 64 15 68 53 

Mlaml 62 14 67 59 

Nashvill. 54 59 64 14 

Phoeni x 68 15 63 51 

Santa Harta 63 59 51 51 

Wash .• DC 65 70 61 61 

Omaha 12 59 59 63 

Ely 14 71 71 71 

Hedford 66 62 53 69 

64 

61 

61 

62 

11 

11 

64 

54 

14 

13 

58 

55 

54 

66 

70 

68 

64 

63 

68 

56 

56 

58 
56 

64 

69 57 

63 58 

59 62 

65 53 

64 61 

53 14 

59 10 

69 68 

61 60 

61 53 

64 62 

63 61 

61 71 

59 65 

59 54 

62 54 

53 51 

68 75 

56 14 

64 53 

15 13 

12 61 

15 58 

59 69 

54 

55 

70 

67 

66 

62 

56 62 

66 68 

53 12 

55 64 

71 64 

12 58 
61 60 

63 61 

60 66 

61 11 

55 51 

62 73 

13 68 

63 57 

73 58 

12 72 
62 61 

65 73 

60 66 

7J 66 

63 62 

Oct 

74 

68 

65 

55 

66 

Nov 

65 

67 

59 

59 

68 

Dec 

54 

67 

54 

65 

56 

57 61 61 

53 68 75 

73 74 60 

12 67 65 

66 74 66 

56 71 67 

65 71 75 

74 71 64 

54 71 67 

67 71 56 

68 71 62 

71 71 65 

66 14 68 

65 61 68 

69 66 66 

68 59 66 

62 53 62 

7J 73 61 

68 74 62 

66 63 65 

60 62 61 



APPENDIX V III.C 

WEATHER DATA PROCESSING PACKAGE 

The following pages contain a general description 
of the weather data processing routines. 
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DOE-2 Weather Processor 

The weather data available from TRY (Test Reference Year), 1440, TMY 
(Typical Meteorological Year), WYEC (Weather Year for Energy Computation), 
CD144 or CTZ tapes are not useable by the DOE-2 program until they have been 
packed, i.e., compressed into a format readable by the DOE-2 program. It is 
the purpose of the DOE-2 Weather Processor to accomplish this task. In 
addition to this task the Weather Processor is capable of fulfilling other 
tasks. 

1. It can read either a weather tape or a packed weather file and 
produce an hour by hour listing of the data. 

2. It can read a packed file and replace user-selected variables, i.e., 
it can edit a packed file. 

3. It can read a packed file and produce a yearly statistical summary. 

These four functions will be abbreviated here with the code-words: PACK, 
LIST, EDIT, and STAT. 

The input deck for the Weather Processor has the following form: 

job card 

contro 1 
cards 

End-of-Record Card 

user-supp 1 i ed 
data deck 

End-of-File 

The job card must be formatted according to 
being used and will not be described here. 
site dependent and will also vary according 
desired by the user. 

the rules of the computer service 
The control cards will also be 
to WhlCh of the above functions is 

Before describing the user-supplied input deck, one other point must be 
stressed. Depending upon the computer system being used, the user must arrange 
for the unpacked weather file to be placed in the system--either as a tape file 
or in some other permanent file storage device. The user will have to supply, 
to the control cards, the file name and other parameters required by the com­
puter system to identify the unpacked weather file. Similarly, the output of 
the packing and editing functions must also be given a location for storage. 
Either a tape number and ownership or the disk file name must be supplied by 
the user, to the control cards, so that (1) the program knows where to put the 
output and (2) the user can retrieve the packed data when running DOE-2. 
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In the previous discussion it is assumed that the user has taken care of 
these operational details and only the user-specified data deck will be 
described. The following section will describe, as an example, the control 
card structure for the Lawrence Berkeley Laboratory computer system. 

Data Deck Structure 

The data input to the DOE-2 Weather Processor is a set of cards arranged 
in a precise order, depending upon the function to be performed by the Weather 
Processor. Several different functions can be performed in order by the same 
computer run, but the same function cannot be duplicated in the same run. 
Thus it is possible to PACK, LIST, and STAT on the same run or, similarly, to 
EDIT, LIST, and STAT. The data deck for each of the functions follows a 
different format and will be described separately below. 

1. PACK 

Card 1: The word PACK in columns 1-4. 

Card 2: The station name in columns 1-20. 
the output file as identification. 
user only and is arbitrary. 

This name will be written on 
The entry here is for the 

Card 3: The data on this card is entered as shown below. When the 
format is shown as L, it signifies that the datum must be left 
justified in the columns indicated. The format R signifies that 
the data must be right justified in the columns indicated, and 
the format D means that the value should be entered with a 
decimal point (neither right or left justification is 
required). For those with FORTRAN background: L corresponds to 
A6, R to 16, and D to F6.1. 

Columns Format Description 

1-6 L A code-word specifying the unpacked tape type. 
Options are TRY, TRYKS, 1440, 1440-3, CD144, 
CD1443, CTZ, TMY, WYEC, and OTHER.* 

7-12 R Weather station number. This is required for ,""'-' 
TRY, TMY, and WYEc,, __ lnput. For 1440, 1440-3, i'c, v~ 

C(D144, COJ443, or-Cn input, the entry of -999 
flags this field as- unused. 

13-18 R The year of the weather data (e.g., 1972). 
This is required for 1440, CD144, CD1443, or 
CTZ tapes (which contain several years of 
weather data). For TRY and TMY tapes, -999 
should be input. 

* If OTHER is chosen, the user must first have written a subroutine with the 
name OTHER to be placed in the code. This subroutine will interpret the 
format on the unpacked tape to the Weather Processor. The user must have 
access to the source code of the Weather Processor to see how to do this. 
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Columns Format Description 

19-24 R Time zone (as in the BUILDING-LOCATION 
instruction) 

25-30 D Latitude 

31-36 D Longitude 

37-42 L A code-word specifying the number of bits per 
word to be used in packing the output file. 
The options are 60-BIT (for CDC computers) or 
30-BIT (for 32 bit machines). 

43-48 L A code-word specifying the type of output 
file. The options are OLD, NORMAL, and SOLAR. 
OLD produces a OOE-l compatible file. NORMAL 
produces a OOE-2 file (not readable by DOE-I). 
SOLAR will be used to write a file containing 
additional solar information. 

49-54 R Interpolation interval. The program fills in 
missing data by linear interpolation between 
the last and the next value present, if the 
number of hours of missing data is less than or 
equal to the interpolation interval. If more 
hours of data are missing than the 
interpolation 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 must be less than 24*. 

55-60 0 This sets the maximum dry-bulb temperature 
change allowed in one hOur. Changes larger 
than this will cause a warning message to be 
printed. 

Card 4: Contains the 12 clearness numbers (one per month) in D format in 
column intervals 1-6, 7-12, 13-18, etc. 

Card 5: Contains the 12 ground temperatures (one per month in OF) in 0 
format in column intervals 1-6, 7-12, 13-18, etc. 

2. LIST 

Card 1: The word LIST in columns 1-4. 

* The Weather Processor makes no eva 1 uat ion of the data to see that it is 
internally consistent, except that during interpolation it never allows the 
wet-bulb temperature to exceed the dry-bulb temperature, or the dew paint 
temperature to exceed the wet-bulb temperature. 
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Card 2: Columns Format 

1-6 L 

7-12 R 

13-18 R 

19-24 R 

25-30 R 

Description 

Input type or file type. Options are PACKED, 
OTHER, TRY, TRYKS, 1440, 1440-3, CD144, CD1443, 
CTl, WYEC, and TMY. 

Year of weather data (e.g., 1972). Required for 
CD144, CD1443, CTZ, 1440-3, and 1440 tapes. 
TRY, TMY, WYEC, and PACKED should have -999. 

Station number. Required for WYEC, TRY, and 
TMY. 1440, 1440-3, CD144, CD1443, CTl, and 
PACKED can have -999 entered here. 

Beginning month of listing (1-12 for January -
December) • 

Ending month of listing (1-12 for January -
December) • 

The next three fields must be supplied only when listing an unpacked TMY 
or WYEC tape. 

31-36 R 

37-42 D 

43-48 D 

Time zone (4 = Atlantic, 5 = Eastern, 6 = 
Central, 7 = Mountain, 8 = Pacific, 9 = Yukon, 
10 = Hawaii) 

D station latitude (ON) 

D Station longitude (OW) 
(Latitude and longitude should be given to 
tenths of a degree). 

Note that for 1440, 1440-3, CD144, CD1443 and TRY tapes, the station number or 
weather year for the first file listed will be printed in the heading for the 
second file. This offset will continue for subsequent file listings. 

3. EDIT 

The user is permitted to change up to 336 hours (which corresponds to two 
weeks) of data in one run. In addition, the user may change the clearness 
numbers and the ground temperatures. The latter requires three data cards, 
while the former requires two data cards for each hour being changed. If the 
user desires to change the clearness numbers and the ground temperatures these 
data cards must precede the set of pairs of data cards for the hourly changes. 

Card 1: The word EDIT in columns 1-4. 

Card 2: Columns Format Description 

1-6 L A code-word specifying the word size on the 
packed output file. Options are 60-BIT or 
30-BIT . 
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7-12 L A code-word specifying the output file type. 
Options are OLD, NORMAL, and SOLAR as described 
in columns 43-48 of PACK. It must be the same 
as on the packed input file. 

Card 3: Assuming that clearness numbers and ground temperatures are being 
changed, should be blank or a 0 in column 6. 

Card 4: Should have the same format as Card 5 in PACK for the new ground 
temperatures* . 

Card 5: Should have the same format as Card 4 in PACK for the new 
clearness numbers*. 

If clearness numbers and ground temperatures are being changed, then 
n = 6, 8, 10, 12, etc., for successive hourly data being changed. If 
clearness numbers and ground temperatures are not being changed then n = 3, 5, 
7, Y, etc. 

Card n: 

Card n+1 : 

Columns 
1-6 
7-12 
13-18 

Columns 
1-6 
7-12 

13-18 
19-24 
25-30 
31-36 
37-42 
43-48 
49-54 
55-60 

Format 
R 
R 
R 

Format 
D 
0 
D 
D 
D 
D 
R 
R 
D 
D 

Description 
Month of change 
Day of change 
Hour of ch an ge 

( 1-12) 
{1-31 ) 
(1-24 ) 

Description 
New wet-bulb temperature 
New dry-bulb temperature 
New dew-point temperature 
New pressure 
New wind speed 
New cloud amoun t 
New cloud type 
New wind direction 
New total horizontal solar 
New direct normal solar 

( F) n) n) 
(inches of Hg) 
(knots) 
(0-10 ) 
(0,1,2) 
(0-15) 
(Btu/hr-ft2) 
(Btul hr-ft2) 

If any field has -999. (in D format) or -999 (in R format), the 
old value remains unchanged. All fields must be filled either 
with a new value or an indication that the old value is to be 
un ch an ged. 

Note that if dry-bulb temperature is changed, the user should 
also correct the dew-point temperature so that calculated 
humidity will be correct. 

Card last: The EDIT option must close with a card with -999 in column 3-6. 

4. STAT 

Only one card is necessary for the STAT option with the word STAT in 
columns 1-4. 

*Note that the clearness numbers and ground temperatures are reversed for the 
EDIT option only. 
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5. Multiple Options 
To exercise several options in the same computer run it is merely 

necessary to place the appropriate decks one behind the other, without any 
end-of-record cards between them. The last card in the entire deck--whether 
running one or several options must have the word END in columns 1-3. 

6. Examples 
Example 1: To PACK, LIST for 12 months, and STAT a Sacramento TRY tape. 

1 234 5 6 
123456789012345678901234567890123456789012345678901234567890 

Card 1: PACK 

Card 2: TRY SACRAMENTO 
10,'$" 

Card 3: TRY 23232 -999 8 38.5 121.5/60-BITNORMAL 4 20. 
"------- __ -.J 

Card 4: 1.06 1.05 1.03 1. 01 0.99 0.97 0.99 0.98 1.00 1. 00 

1.04 1.05 

Card 5: 57. 55. 56. 60. 65. 70. 70. 74. 76. 72. 

c.--" 66. 61. 

1 2 3 4 5 6 
123456789012345678901234567890123456789012345678901234567890 

Card 6: LIST 

Card 7: PACKED -999 -999 1 12 

Card 8: STAT 

Card 9: END 
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Example 2: To EDIT for August 15 from 12:00 noon through 7:00 p.m. the 
wet-bulb temperature, dew-point temperature, wind speed, and 
wind direction and LIST for the month of August a packed 
OAKLAND tape. 

1 234 5 6 
123456789012345678901234567890123456789012345678901234567890 

Card 1: EDIT 

Card 2: 60-BITNORMAL 

Card 3: 8 15 

Card 4: 76. -999. 

Card 5 : 8 15 

Card 6: 79. -999. 

Card 19: -999 

Card 20: LIST 

12 

69. -999. 

13 

73. -999. 

Card 21: PACKED -999 -999 8 

Card 22: END 

O. -999. -999 0 -999 -999 

O. -999. -999 0 -999 -999 

8 

Example 3: To LIST the month of January 1973 from a CHICAGO 1440 tape. 

1 2 3 4 5 6 
123456789012345678901234567890123456789012345678901234567890 

Card 1: LIST 

Card 2: 1440 1973 -999 1 1 

Card 3: END 
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7. General Comments 

One of the major problems of weather tapes is the amount of missing data. 
As mentioned before while discussing the interpolation interval, the DOE-2 
Weather Processor attempts to supply values for the missing data according to 
a linear interpolation process. This makes sense when the number of consecu­
tive missing values is relatively small. The purpose of the interpolation 
interval is to allow the user to specify what "relatively small" means. The 
next question is how should the user evaluate "relative smallness." It is 
suggested that, before attempting to create a packed file, the user LIST a 
month of the unpacked tape to obtain an idea of how much data is missing. 
This will be indicated by the value -999 or -999. in the data columns of the 
print-out. 

1440 and CD144 tapes come in two varieties: tapes with measurements every' 
hour and those with measurements every third hour. Listing the tape is the 
best way of discovering which kind of tape the user is dealing with. If the 
tape turns out to have data every third hour, the user should use the code-word 
1440-3 or CD1443 in the PACK input. This will speed up the packing and cut 
down the number of warning messages. 

After the tape has been listed, the appropriate interpolation warning 
interval may be chosen. For 1440-3 and CD1443 tapes not many consecutive 
values need to be missing before the number of hours of missing data becomes 
large. An interpolation warning interval of 9 is recommended for these tapes. 
Other tapes, such as TRY, WYEC and TMY, have little missing data and an inter­
polation warning interval of 4 can be used. 

Once the file is packed, it should again be listed (or as in Example 1, 
listed along with the packing). The user should examine the days that were 
flagged with warning messages to see whether it is desirable to replace some 
of the hourly values using the EDIT option. The EDIT option cannot be used in 
the same run as PACK. Both EDIT and STAT can be used only with packed files, 
whereas PACK can only be used with unpacked files. The EDIT feature cannot be 
used to change file types; that is, to change an OLD file to a NORMAL file. 

When changing dry-bulb temperatures through the EDIT option, the user 
should also make changes in the dew-point temperatures, so that the humidity 
ratio will be recalculated appropriately. 
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APPENDIX VIILD 

MISCELLANEOUS WEATHER TAPES 

The weather tapes described here can be processed by the weather 
processing programs to produce weather files for use with DOE-2. 

With the exception of the CTZ tapes, these tapes are 
not available in the DOE-2 library. 
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A. AIRWAYS SURFACE OBSERVATIONS, T01440 

1. General 

Observations (physical records) are placed on tape in groups (logical 
records) of six. Thus, the 24 observations for each day are contained in four 
logical record groups. Space is always retained on the tape for 24 observa­
tions per day with missing observations being coded blank. 

Beginning January 1, 1965, a new program was initiated for most Weather 
Bureau stations reducing the number of hourly observations being punched from 
24 to 8 per day. These 3-hourly observations are punched in local standard 
time, the hours selected to coincide with the standard international synoptic 
times of OOOOGMT, 0300GMT, 0600GMT, etc. Available taped LST observations 
will, therefore, vary depending upon the time zone at a given station. A few 
Weather Bureau stations that are specially processed and most Air Force and 
Navy stations continue to be available on a 24 observation/day basis. 

These unpacked tapes are available from the National Climatic Center. 

2. Format 

Each record within the record group consists of 80 character positions, 
including those for hour, and the position for record mark at the end of each 
record. Six such records, plus the record-group identification fields of 15 
character positions, make up the record group, 495 characters in length. The 
fields within the first observation of the record group are referred to as 
fields 101 through 135, those of the second observation as 201 through 235, 
etc., up to the sixth and last observation, where the fields are numbered 601 
through 635. 

The format of the identification field and the first observation of the 
record group are shown in Fig VIII.4. 

B. C0144 WEATHER TAPES 

1. General 

Weather data is collected in C0144 weather tape format. These tapes are 
then processed by the National Climatic Center (NCC) into the T01440 format. 
If the user wishes to use the C0144 tapes for years earlier than the NCC, or 
new C0144 tapes that have not yet been converted, the C0144 weather processor 
option should be chosen. 

2. Format 

The format of the C0144 records is shown in Fig. VIII.5. Each hourly 
observation is stored in one 80-character record. Therefore, for stations 
that take hourly observations, there are 8760 records per year (code-word 
COl44), and for those that take data every 3 hours, there are 2920 records per 
year (code-word C01443). 
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C. CTI WEATHER TAPES 

1. General 

The CTI weather tapes were developed for the California Energy Resources 
Conservation and Development Commission (CERCDC). They represent "typical" 
weather for the 16 California climate zones. These unpacked tapes can be 
obtained from CERCDC or LBNL. Packed CTI tapes are included in the DOE-2 
library. 

2. Format 

With the exception of the first seven columns, the format of the CTI tape 
format is identical to the CD144 format (see Fig. VIII.5). The station number 
and year are replaced by 2 blanks and a 5 digit zone number. 

D. WYEC WEATHER TAPES 

1. General 

The Weather Year for Energy Computation (WYEC) weather tapes represent 
"typical" weather. The WYEC data was taken from rehabil itated SOLMET data and 
contains measured solar data similar to the TMY tapes. WYEC tapes are 
available for some places not included in the TMY tapes and vice versa. The 
WYEC unpacked files are available from ASHRAE. 
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APPENDIX VIlLE 

WEATHER DATA SUMMARIES FOR TRY CITIES 

These weather data summaries were obtained from TRY weather 
data tapes using the STAT option of the DOE-2 

Weather Processor Program. 

VIII.45 (Revised 5/81) 



<: 
~ 

~ 

~ 

.po 

'" 

YEAR 19b9 TRY Al~AN'. NEW 'OR 

lATITUDE • ~2.15 

AYG. TEMP. IF I 10~Y8Ul8) 

A'G. TEM •• IFI I"Er8ULBI 

AVG. DAILY MAX. TE~P. 

A'&. VAILY MIN. rE~'. 

HEATING OEG. VA'S 18ASE b51 
18ASE bOl 
laASE 55) 

COOLING OEG. OA,S IBASE 101 
IBASE 151 
I BASE 80 I 

MAXIMU" TEMP. 
MINIMUM TEM •• 

NO. OA.S MAX. 90.A~D ABOVE 
NO. DAYS MAX. 32 A'D BELOW 

NO. OA'S HIN. 32 AND BELOW 
NO. DA'S MIN. 0 A~O BELO. 

AVG. wiNO SPEED IMPHI 

A'G. WINO SPEED 10AYI 
AVG. WINO S.EED INIGHT) 

AVG. HM •• fOAVI 
AVG. T[N •• INIGHT) 

AVG. SKV COVER 10AYI 

AVG. REl. HUM. AI 'AM 
10M 

4'" 
10 PM 

MONrHly WEAft,,-R O~TA SU~HARY 

JAN 

71.3 
20.1 

ZO.2 
13.0 

FfO 

75.0 
2).5 

JI.9 
11.5 

MAR 

J I. I 
2"' .. 0 

39.2 
2' 1. t 

1151.8 IIIA.l 1(51.5 
tlq».R Q10.1 H9b.5 
1041.8 B3B.l 142.1 

o. 
o. 
o. 

41 
-1 

o 
20 

29 
5 

9.6 

I I • 1 
U.4 

2 J. 2 
20.2 

1.3 

q I. J 
HB.T 
rI • 1 
11',.6 

D. 
o. 
o. 

H 
1 

o 
15 

28 
o 

10.4 

11.4 
q. 1 

21.2 
23.5 

1.1 

90.6 
Rr •• q 

ro.o 
H4.9 

o. 
o. 
o. 

60 
6 

o 
5 

21 
o 

11.6 

13.0 
10.2 

J J.9 
28.5 

1.3 

lB.9 
1 I. 2 
5',.0 
11.5 

LONGltUOE. 1].no 

APR 

48.3 
47.5 

'ill .. " 
)6.0 

518.4 
JR6.0 
160.9 

1.8 
2.A 
.5 

83 
14 

o 
o 

11 
o 

10.4 

11.0 
9.b 

51.9 
43. <..J 

6.6 

RO.R 
b', .U 
~O • ., 
b I .. ') 

"AY 

511.4 
SO .. l 

6R.1 
44.4 

)04.0 
194." 
lIl.3 

15.0 
•• 5 
1.5 

81 
n 

o 
o 

5 
o 

9.0 

10.7 
I. 1 

C; fJ .. 11 
~I.l 

6.A 

RIt."} 

"" .. 1 
~I)." 
ll. , 

JUN 

6'.3 
b 1. () 

lh. q 

~4.B 

100.3 
lti.o\ 
lb.) 

61) .. 0\ 

30 .. " 
11.3 

91 
.z 

2 
o 

o 
o 

1. B 

A.' 
6.< 

6q.1 
bl.2 

6. 1 

91.6 
1l: .. 8 
t.t .. r 
flO. T 

JUL 

hq .. t. 
64.0 

79.0\ 
~'J .. 4 

"'I .. 0; 
11. ~ 

b.R 

93.6 
n.b 
11.1 

n .. 
2 
o 

o 
o 

6.1 

1.S 
s. 'j 

12.1 
fl4.b 

1.9 

'JO. , 

1'J.6 
61. I 

''' .. 'J 

AUG 

10.1 
bit. l 

82.0 
50.0 

56.6 
1'.5 
9.3 

111.1 
51.b 
19.1 

'II 
.J 

o 

o 
o 

5.1 

h.9 
4.1 

1"'.6 
b4.4 

5.8 

90.0 
1 t .. , 
., 1 .. 1 
HO.'; 

00E-2.1 

f\ ME LONE. 5 

SEP 

61.0 
56.1 

12.9 
51.2 

1'6.S 
120.) 
65.8 

)l.1 
12.3 
3.9 

88 
36 

o 
o 

o 
o 

5.' 
1.0 
3.6 

6S.< 
~b .. l 

1.2 

81,.8 
16. fl 
~/ ... 1 
HO.q 

00 

49.1 
"3.0 

60.8 
11.0 

506.6 
313.9 
259.9 

J.J 
.J 

o. 
1'1 
11 

o 
o 

A 
o 

6.6 

A.2 
5.2 

5).1 
"4.9 

6.5 

17.6 
b 1 .. R 

",0.'" 
T I .. b 

NOV 

lq.1 
H.1 

'S.l 
H.I 

DEC 

22.6 
21.5 

28.9 
15.2 

YE AR 

It6.8 
".z .. ., 

56.\ 
31.0 

159.\ IJ13.0 1328.\ 
60q.\ 1158.0 6005.6 
4bO.3 1003.0 4A21.0 

O. 
o. 
o. 

60 
11 

o 
z .. 
o 

8.1 

A.A 
1.5 

'1.8 
38.1 

A.5 

81.9 
81. I 
10.4 
Ol.d 

o. 
O. 
o. 

54 
-19 

o 
23 

28 
] 

9.1 

10.1 
9.] 

25.0 
21.2 

1.6 

93." 
~ () .. , 
76 .. q 

81.0 

H2.8 
1\1.5 
ItT.9 

n 
-19 

5 
65 

151 
8 

8.\ 

9.\ 
1.< 

52.8 
40.6 

1.1 

Rh.6 
10;.9 

60.6 
18 .. , 



IX. INDEX OF BDL COMMANDS, KEYWORDS, 
AND CODE-WORDS 

A. LDL IX.I 

B. SOL iX.9 

C. POL IX.IS 

D. CBSOL IX.2S 

E. EDL . IX.39 





A. LDL 

Command Word Abbreviation Page 

ABORT none (see Chap. II) 

BUILDING-LOCATION B-L II 1. 51 

BUILDING-RESOURCE B-R II 1.107 

BUILDING-SHADE B-S II 1. 56 

COMPUTE none (see Chap. II) 

CONSTRUCTI ON CONS II 1. 65 
DAY-SCHEDULE D-SCH (see Chap. II) 

DESIGN-DAY D-D III.110 
DIAGNOSTIC LIST (see Chap. II) 

DOOR none II 1.105 

END none (see Chap. II) 

EXTERIOR-WALL E-W II 1.90 

GLASS-TYPE G-T II 1. 71 

HOURLY-REPORT H--R III.117 

INPUT none (See Chap. II) 

INTERIOR-WALL I-W II 1. 96 
LAYERS LA III. 63 

LIBRARY-INPUT none (See sec. III.B.1) 

LOADS-REPORT L-R IlL 115 

MATERIAL MAT II 1. 61 

PARAMETER DEFINE (see Chap. II) 

PARAMETRIC-INPUT PAR-INPUT (see Chap. II) 

REPORT-BLOCK R-B II I.l2l 

ROOF none II I. 90 

RUN-PERIOD none II I. 49 

SAVE-FILES none (see Chap. II) 

SCHEDULE SCH (see Chap. II) 

SET -DEFAUL T SET (see Chap. II) 

SPACE S 111.87 
SPACE-CONDITIONS S-C II I. 78 

STOP none (see Chap. II) 

TITLE none (see Chap. II) 

UNDERGROUND-FLOOR U-F III. 99 

IX.1 



UNDERGROUND-WALL 
WEEK-SCHE DULE 
WINDOW 

Keywords 

ABSORPTANCE 
AIR-CHANGES/HR 
AL T!TUDE 
AREA 

AXIS-ASSIGN 
AXI S-MAX 
AXIS-MIN 
AXIS-TITLES 
AZIMUTH 

CLEARNESS 
CLEARNESS-NUMBER 
CLOUD-AMOUNT 
CLOUD-TYPE 
CON DUCT! V ITY 
CONDUCT-SCHEDULE 
CONSTRUCT! ON 

COOL-PEAK-PERIOD 
DAYLIGHT-SAVINGS 
DENSITY 
DEPTH 
DEWPT-HI 
DEWPT-LO 
DHOUR-HI 
DHOUR-LO 

U-W 
W-SCH 
WI 

Abbreviation 

ABS 
A-C 
ALT 
A 

A-A 
A-MAX 
A-MIN 
A-T 
AZ 

CL 

C-N 
C-A 
C-T 
COND 
C-SCH 
CONS 

C-P-P 
D-S 

DENS 
D 

DP-H 
DP-L 
DH-H 
DH-L 

IX.2 

III.99 

(see Chap. II) 
111.101 

Associated Command Words 

CONSTRUCT! ON 
SPACE, SPACE-CONDITIONS 
BUILDING-LOCATION 
SPACE, INTERIOR-WALL, 
UNDERGROUND-WALL, UNDERGROUND-FLOOR 

HOURLY-REPORT 
HOURL Y-REPORT 
HOURLY-REPORT 
HOURLY-REPORT 
BUILDING-LOCATION, 
BUILDING-SHADE, SPACE, 
EXTERIOR-WALL, ROOF 
DESIGN-DAY 
BUILDING-LOCATION 
DESIGN-DAY 
DESIGN-DAY 
MATERIAL 
WINDOW 
EXTERIOR-WALL, INTERIOR-WALL, 
ROOF, UNDERGROUND-WALL, 
UNDERGROUND-FLOOR, DOOR 
BUILDING-LOCATION 
BUILDING-LOCATION 
MATERIAL 
SPACE 
DESIGN-DAY 
DESIGN-DAY 
DESIGN-DAY 
DESIGN-DAY 



Keywords 
DIV I DE 
DRYBULB-HI 
DRYBULB-LO 
ELEC-KW 
ELEC-SCHEDULE 
EQUIP-LATENT 
EQUIPMENT-KW 
EQUIPMENT-W/SQFT 
EQUI P-SCHE DU LE 
EQUIP-SENSIBLE 
FLOOR-WEIGHT 
FURNITURE-TYPE 

FURN-FRACTI ON 

FURN-WEIGHT 

GAS-SCHE DU LE 
GAS-THERMS 
GLASS-CONDUCTANCE 
GLASS-TYPE 
GLASS-TYPE-CODE 
GND-FORM-FACTOR 
GND-REFLECTANCE 
GROSS-AREA 
GROUND-T 
HEAT-PEAK-PERIOD 
HEIGHT 

HOLIDAY 
HOT-WATER 
HOUR-HI 

Abbreviation 

DB-H 
DB-L 
E-KW 
E-SCH 
E-L 
E-KW 
E-W 
E-SCH 
E-S 
F-W 
F-TYPE 

F-F 

F-WGT 

G-SCH 
G-T 
G-C 
G-T 

G-T-C 
G-F-F 
G-R 
G-A 
G-T 
H-P-P 
H 

HOL 
H-W 
H-H 

IX.3 

Associated Command Words 
HOURLY-REPORT 
DESIGN-DAY 
DESIGN-DAY 
BUILDING-RESOURCE 
BUILDING-RESOURCE 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS under 
LI BRARY-INPUT 
SPACE, SPACE-CONDITIONS under 
LI BRARY - I NP UT 
SPACE, SPACE-CONDITIONS under 
LI BRARY - I NP UT 
BUILDING-RESOURCE 
BUILDING-RESOURCE 
GLASS-TYPE 
WINDOW 

GLASS-TYPE 
EXTERIOR-WALL, WINDOW, ROOF, DOOR 
EXTERIOR-WALL, ROOF 
BUILDING-LOCATION 
BUILDING-LOCATION, DESIGN-DAY 
BUILDING-LOCATION 
BUILDING-SHADE, SPACE, DOOR, 
EXTERIOR-WALL, WINDOW, ROOF 
(INTERIOR-WALL, UNDERGROUND-WALL 
UNDERGROUND-FLOOR under 
LIBRARY-INPUT) 
BUILDING-LOCATION 
BUILDING-RESOURCE 
DESIGN-DAY 



Keywords 
HOUR-LO 
HW-SCHEDULE 
I NF-CFM/ SQFT 
I NF-COEF 
INF-METHOD 
INF-SCHEDULE 
INSIDE-FILM-RES 
LATITUDE 
LAYERS 

LI GHTI NG-KW 
LIGHTING-SCHEDULE 
LIGHTI NG-TYPE 
LIGHTING-W/SQFT 
LIGHT-TO-SPACE 
LIKE 

LOCATION 

LONGITUDE 
MATERIAL 
MULTIPLIER 

NEUTRAL-ZONE-HT 
NEXT-TO 
NUMBER-OF-PEOPLE 
OPTION 

Abbreviation 
H-L 
HW-SCH 
I-CFM 
I-C 
I-M 
I-SCH 
I-F-R 
LAT 
LA 
L-KW 
L-SCH 
L-T 
L-W 
L-T-S 
none 

LOC 

LON 
MAT 
M 

N-Z-H 
N-T 
N-O-P 
o 

IX.4 

Associated Command Words 
DESIGN-DAY 
BUILDING-RESOURCE 
SPACE, SPACE-CONDITIONS 
EXTERIOR-WALL, WINDOW, ROOF, DOOR 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
LAYERS 
BUILDING-LOCATION 
CONSTRUCTI ON 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
SPACE, SPACE-CONDITIONS 
MATERIAL, LAYERS, CONSTRUCTION, 
GLASS-TYPE, SPACE, BUILDING-SHADE, 
SPACE-CONDITIONS, 
EXTERIOR WALL, ROOF, 
INTERIOR-WALL, 
UNDERGROUND-FLOOR, DOOR, 
UNDERGROUND~WALL, WINDOW, DESIGN-DAY 
EXTERIOR-WALL, ROOF (INTERIOR-WALL, 
UNDERGROUND-WALL, UNDERGROUND-FLOOR 
under LIBRARY-INPUT) 
BUILDING-LOCATION 
LAYERS 
SPACE, EXTERIOR-WALL, ROOF 
INTERIOR-WALL, 
UNDERGROUND-WALL, WINDOW, DOOR, 
UNDERGROUND-FLOOR 

SPACE, SPACE-CONDITIONS 
INTERIOR-WALL 
SPACE, SPACE-CONDITIONS 
HOURLY-REPORT 



Keywords Abbreviation Associated Command Words 
PANES P GLASS-TYPE 
PEOPLE-HEAT-GAIN P-H-G SPACE, SPACE-CONDITIONS 
PEOPLE-HG-LAT P-H-L SPACE, SPACE-CONDITIONS 
PEOPLE-HG-SENS P-H-S SPACE, SPACE-CONDITIONS 
PEOP LE-SCHE DULE P-SCH SPACE, SPACE-CONDITIONS 
REPORT-BLOCK R-B HOURL Y-REPORT 
REPORT-SCHEDULE R-SCH HOURLY-REPORT 
RESISTANCE RES MATERIAL 
RES-INF-COEF R-I-C SPACE, SPACE-CONDITIONS 
ROUGHNESS RO CONSTRUCTI ON 
SETBACK SETB WINDOW, DOOR 
SHADING-COEF S-C GLASS-TYPE 
SHADING-DIVISION S-D EXTERIOR-WALL, WINDOW, ROOF, DOOR 
SHADING-SCHEDULE S-SCH WINDOW 
SHAPE none SPACE 
SKY-FORM-FACTOR S-F-F EXTERIOR-WALL, WINDOW, ROOF, DOOR 

SOLAR-FRACTI ON S-F EXTERIOR-WALL, ROOF, DOOR, 
INTERIOR-WALL, UNDERGROUND-WALL, 
UNDERGROUND-FLOOR under 
Ll BRARY-I NPUT 

SOURCE-BTU/HR S-B SPACE, SPACE-CONDITIONS 
SOURCE-LATENT S-L SPACE, SPACE-CONDITIONS 
SOURCE-SCHEDULE S-SCH SPACE, SPACE-CONDITIONS 
SOURCE-SENSIBLE S-S SPACE, SPACE-CONDITIONS 
SOURCE-TYPE S-T SPACE, SPACE-CONDITIONS 
SPACE-CONDITIONS S-C SPACE 
SPECIFIC-HEAT S-H MATERIAL 
SUMMARY S LOADS-REPORT 
TASK-LIGHTING-KW T-L-KW SPACE, SPACE-CONDITIONS 

TASK-LlGHT-SCH T-L-SCH SPACE, SPACE-CONDITIONS 
TASK-L T-W/SQFT T-L-W SPACE, SPACE-CONDITIONS 
TEMPERATURE T SPACE, SPACE-CONDITIONS 
THICKNESS TH MATERIAL, LAYERS 
TILT none BUILDING-SHADE, EXTERIOR-WALL, 

ROOF (INTERIOR-WALL, UNDER-
GROUND-WALL, UNDERGROUND-FLOOR, 
with LIBRARY-INPUT) 

TIME-ZONE T-Z BUILDING-LOCATION 

lX.S 



Keywords Abbrev i at i on Associated Command Words 
TRANSMITTANCE TR BUILDING-SHADE 
U-EFFECTIVE UNDERGROUND-WALL, 

UNDERGROUND-FLOOR 
U-VALUE U CONSTRUCTION 

VARIABLE-LIST V-L REPORT-BLOCK 
VARIABLE-TYPE V-T REPORT-BLOCK 
VERIFICATION V LOADS-REPORT 
VERT-TRANS-KW V-T-KW BUILDING-RESOURCE 
VERT-TRANS-SCH V-T-SCH BUILDING-RESOURCE 
VOLUME V SPACE 
WEIGHTING-FACTOR W-F SPACE, SPACE-CONDITIONS 
WIDTH W BUILDING-SHADE, SPACE, ROOF 

EXTERIOR-WALL, WINDOW, DOOR 
(INTERIOR-WALL, UNDERGROUND-
WALL, UNDERGROUND-FLOOR under 
LIBRARY-INPUT 

WIND-DIR W-D DESIGN-DAY 
WIND-SPEED W-S DESIGN-DAY 

X none BUILDING-SHADE, ROOF, SPACE, DOOR, 
EXTERIOR-WALL, WINDOW 

Y none BUILDING-SHADE, ROOF, SPACE, DOOR, 
EXTERIOR-WALL, WINDOW 

Z none BUILDING-SHADE, ROOF, SPACE, 
EXTERIOR-WALL 

ZONE-TYPE Z-TYPE SPACE, SPACE-CONDITIONS 
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Code-Words Associated Kexwords 
AIR-CHANGE INF-METHOD 
ALL-SUMMARY SUMMARY 
ALL-VERIFICATION VERIFICATION 
APR RUN-PERIOD, SCHEDULE (commands) 

AUG RUN-PERIOD, SCHEDULE (commands) 

BACK LOCATION 

BOTTOM LOCATION 
BOX SHAPE 

BUILDING VARIABLE-TYPE 
CONDITIONED ZONE-TYPE 
Constructions Library Code-words, CONSTRUCTION (see Chap. X) 

CRACK INF-METHOD 
DEC RUN-PERIOD, SCHEDULE (commands) 

ELECTRIC SOURCE-TYPE 

FEB RUN-PERIOD, SCHEDULE (commands) 

FRONT LOCATI ON 

GAS SOURCE-TYPE 

GLOBAL VARIABLE-TYPE 
HEAVY FURNITURE-TYPE 
HOT-WATER SOURCE-TYPE 

INCAND LIGHTING-TYPE 
JAN RUN-PERIOD, SCHEDULE (commands) 

JUL RUN-PERIOD, SCHEDULE (commands) 

JUN RUN-PERIOD, SCHEDULE (commands) 

LEFT LOCATION 

LIGHT FURNITURE-TYPE 

LS-A SUMMARY 

LS-B SUMMARY 

LS-C SUMMARY 

LS-D SUMMARY 

LV-A VERIFICATION 

LV-B VERIFICATION 

LV-C VERIFICATION 

IX.7 



Code-Words 
LV-D 
LV-E 
LV-F 
LV-G 
LV-H 
LV-I 
LV-J 
LV-K 

Associated Keywords 
VERIFICATION 
VERIFICATION 
VERIFICATION 
VERIFICATION 
VERIFICATION 
VERIFICATION 
VERIFICATION 
VERIFICATION 

Materials Library Code-words, MATERIAL (see Chap. X) 
~JAR RUN-PERIOD, SCHEDULE (commands) 
MAY RUN-PERIOD, SCHEDULE (commands) 
NO DAYLIGHT-SAVINGS, HOLIDAY 

NONE 
NOV 
OCT 
PLENUM 
PLOT 
PRINT 
PROCESS 
REC-FLUOR-NV 
REC-FLUOR-RSV 
REC-FLUOR-RV 
RES I DENTIAL 
RIGHT 
SEP 
SUS-FLUOR 
TOP 
UNCONDITIONED 
YES 

INF-METHOD 
RUN-PERIOD, SCHEDULE (commands) 
RUN-PERIOD, SCHEDULE (commands) 

ZONE-TYPE 
OPTION 
OPTION 
SOURCE-TYPE 
LIGHTI NG-TYPE 
LIGHTING-TYPE 
LIGHTI NG-TYPE 
INF-METHOD 
LOCATION 
RUN-PERIOD, SCHEDULE (commandS) 
LIGHTI NG-TYPE 
LOCATION 
ZONE-TYPE 
DAYLIGHT-SAVINGS, HOLIDAY 
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B. SOL 

Command Word Abbreviation ~ 
ABORT (see Chap. II) 

COMPUTE (see Chap. II) 
CURVE-FIT C-F IV.14 

DAY-RESET-SCH D-R-SCH IV.I0 

DAY-SCHEDULE D-SCH (see Chap. II) 
DIAGNOSTI C LIST (see Chap. II) 
END (see Chap. II) 
HOURL Y -REPORT H-R IV.I07 

INPUT (see Chap. II) 
PARAMETER DEF I NE (see Chap. II) 

PLANT-ASSIGNMENT P-A I V .1 01 
REPORT-BLOCK R-B I V .1 09 

RESET-SCHEDULE R-SCH I V.l 0 

SAVE-FILES (see Chap. II) 

SCHEDULE SCH (see Chap. II) 

SET - DEF AUL T SET (see Chap. II) 

STOP (see Chap. II) 

SYSTEM SYST IV.92 

SYSTEMS-REPORT S-R I V.I03 
SYSTEM-AIR S-A IV.47 

SYSTEM-CONTROL S-C IV.37 
SYSTE~~EQUIPMENT S-EQ IV.68 

SYSTE~~FANS S-FANS IV.54 

SYSTEM-FLUID S-FLU IV.65 

SYSTEM-TERMINAL S-T IV.63 
TITLE (see Chap. II) 

WEEK-SCHEDULE W-SCH (see Chap. II) 

ZONE Z IV.32 

ZONE-AIR Z-A IV.22 
ZONE-CONTROL Z-C IV.27 
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Keyword Abbreviation Associated Command Words 

AIR-CHANGES/HR A-C/HR ZONE-AIR, ZONE 
ASSIGNED-CFM A-CFM ZONE-AIR, ZONE 
AXIS-ASS IGN A-A HOURLY-REPORT 
AXIS-MAX A-MAX HOURLY-REPORT 

AXIS-MIN A-MIN HOURLY-REPORT 
AXIS-TITLES A-T HOURL Y -REP ORT 
BASEBOARD-CTRL B-C ZONE-CONTROL, ZONE 
BASEBOARD-RATING B-R ZONE 
BASEBOARD-SCH B-SCH SYSTEM-CONTROL, SYSTEM 
BASEBOARD-SOURCE BASEB-S SYSTEM 
CFM/SQFT ZONE-AIR, ZONE 
COEFF I CIENTS COEF CURVE-FIT 

COIL-BF C-BF SYSTEM-EQUIPMENT, SYSTEM 
COIL-BF-FCFM C-BF-FC SYSTEM-EQUIPMENT, SYSTEM 

COIL-BF-FT C-BF-FT SYSTEM-EQUIPMENT, SYSTEM 
COMPRESSOR-TYPE C-TYPE SYSTEM-EQUIPMENT, SYSTEM 

COOLING-CAPACITY C-CAP SYSTEM-EQUIPMENT, SYSTEM, ZONE 
COOLI NG-EIR C-EIR SYSTEM-EQUIPMENT, SYSTEM 

COOLING-SCHEDULE C-SCH SYSTEM-CONTROL, SYSTEM 

COOL-CAP-FT C-C-FT SYSTEM-EQUIPMENT, SYSTEM 
COOL-CONTROL C-C SYSTEM-CONTROL, SYSTEM 
COOL-CTRL-RANGE C-C-R SYSTEM-EQUIPMENT, SYSTEM 

COOL-EIR-FPLR C-E-FP SYSTEM-EQUIPMENT, SYSTEM 
COOL-EIR-FT C-E-FT SYSTEM-EQUIPMENT, SYSTEM 

COOL-FT -MI N C-FT-MIN SYSTEM-EQUIPMENT, SYSTEM 
COOL-RESET-SCH C-R-SCH SYSTEM-CONTROL, SYSTEM 

COOL-SET-SCH C-S-SCH SYSTEM-CONTROL, SYSTEM 
COOL-SET-T C-S-T SYSTEM-CONTROL, SYSTEM 

COOL-SH-CAP C-S-C SYSTEM-EQUIPMENT, SYSTEM, ZONE 
COOL-SH-FT C-S-FT SYSTEM-EQUIPMENT, SYSTEM 

COOL-TEMP-SCH C-T-SCH ZONE-CONTROL, ZONE 
CRANKCASE-HEAT C-H SYSTEM-EQUIPMENT, SYSTEM 

CRANKCASE-MAX-T C-M-T SYSTEM-EQUIPMENT, SYSTEM 
DATA DATA CURVE-FIT 

IX.10 (Revi sed 5/81) 



Keyword 

DEFROST-DEGRADE 
DEFROST-T 
DESIGN-COOL-T 
DESIGN-HEAT-T 
D I V IDE 

DUCT-AIR-LOSS 
DUCT-DELTA-T 

ECONO-LIMIT-T 
ELEC-HEAT-CAP 

E XHAUS T -CFM 
EXHAUST -EFF 
EXHAUST-KW 
EXHAUST-STATIC 
FAN-CONTROL 
FAN-EIR-FPLR 
FAN-PLACEMENT 
FAN-SCHEDULE 
FL U I D-H EA T -CAP 
FURNACE-AUX 
FURNACE-HIR 
FURNACE-HIR-FPLR 
FURNACE-OFF-LOSS 
HCOIL-WIPE-FCFM 
HEATING-CAPACITY 
HEATI NG-E IR 
HEATING-SCHEDULE 
HEAT-CAP-FT 
HEAT-CONTROL 
HEAT -EIR-FPLR 
HEAT-EIR-FT 
HEAT-RESET-SCH 
HEAT-SET-SCH 
HEAT-SET-T 

HEAT-SOURCE 

Abbreviation 

D-D 
D-T 
D-C-T 
D-H-T 

D-A-L 
D-D-T 

E-L-T 
E-H-C 
E-CFM 
E-E 
E-KW 
E-S 
F-C 
F-E-FPLR 
F-P 
F-SCH 
F-H-C 
F-A 
F-HIR 
F-H-FP 
F-O-L 
H-W-FC 
H-CAP 
H-EIR 
H-SCH 
H-C-FT 
H-C 
H-E-FP 
H-E-FT 
H-R-SCH 
H-S-SCH 
H-S-T 
HEAT-S 

IX.ll 

Associated Command Words 

SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
ZONE-CONTROL, ZONE 
ZONE-CONTROL, ZONE 
HOURLY-REPORT 
SYSTEM-AIR, SYSTEM 
SYSTEM-AIR, SYSTEM 

SYSTEM-CONTROL, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
ZONE-AIR, ZONE 
ZONE-AIR, ZONE 
ZONE-AIR, ZONE 
ZONE-AIR, ZONE 
SYSTEM-FANS, SYSTEM 
SYSTEM-FANS, SYSTEM 
SYSTEM-FANS, SYSTEM 
SYSTEM-FANS, SYSTEM 
SYSTEM-FLUID, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM, ZONE 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-CONTROL, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-CONTROL, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-EQUIPMENT, SYSTEM 
SYSTEM-CONTROL, SYSTEM 
SYSTEM-CONTROL, SYSTEM 
SYSTEM-CONTROL, SYSTEM 

SYSTEM 
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Keyword Abbreviation Associated Command Words 
HEAT-TEMP-SCH H-T-SCH ZONE-CONTROL, ZONE 

INDUCTION-RATIO I-R SYSTE~~TERMINAL, SYSTEM 

INDUC-MODE-SCH I-M-SCH SYSTEM-FLUID, SYSTEM 
LIKE DAY-RESET-SCH, ZONE-AIR, 

ZONE-CONTROL, ZONE, 
SYSTEM-CONTROL, SYSTEM-AIR, 
SYSTE~~FANS, SYSTEM-TERMINAL, 
SYSTEM-FLUID, SYSTEM-EQUIPMENT 
SYSTEM, HOURLY-REPORT, 
REPORT-BLOCK 

LOW-SPEED-RATIOS L-S-R SYSTEM-FANS, SYSTEM 

MAX-COOL-RATE M-C-R ZONE 

MAX-COND-RCVRY M-C-R SYSTEM-EQUIPMENT, SYSTEM 

MAX-ELEC-T M-E-T SYSTEM-EQUIPMENT, SYSTEM 

/lIAX-FAN-RATI 0 MAX-F-R SYSTEM-FANS, SYSTEM 

MAX-FLUID-T MAX-F-T SYSTE~~FLUID, SYSTEM 

MAX-HEAT-RATE M-H-R ZONE 
MAX-HUMI DITY MAX-H SYSTEM-CONTROL, SYSTEM 

MAX-OA-FRACTI ON M-O--F SYSTEM-AIR, SYSTEM 

MAX-SUPPLY-T MAX-S-T SYSTEM-CONTROL, SYSTEM 
MIN-AIR-SCH /It-A-SCH SYSTEM-AIR, SYSTEM 
MI N-CFM-RATI 0 M-C-R SYSTE~~TERMINAL, SYSTEM, ZONE 

MI N-FAN-RATIO MIN-F-R SYSTEM-FANS, SYSTE~, 

MI N-FLUI D-T MIN-F-T SYSTEM-FLUID, SYSTEM 
MIN-HGB-RATIO M-H-R SYSTEM-EQUIPMENT, SYSTEM 

MIN-HP-T M-H-T SYSTEM-EQUI PMENT, SYSTE~~ 

MIN-HUMIDITY MIN-H SYSTEM-CONTROL, SYSTEM 
MIN-OUTSIDE-AIR M-D-A SYSTEM-AIR, SYSTEM 

MIN-SUPPLY-T MIN-S-T SYSTEM-CONTROL, SYSTEM 

MIN-UNLOAD-RATI0 M-U-R SYSTE/I~EQUIPMENT, SYSTEM 
MOTOR-PLACEMENT M-P SYSTEM-FANS, SYSTEM 

MULTI PLI ER M ZONE 
NATURAL-VENT-AC N-V-A SYSTEM-AIR, SYSTEM 

NATURAL-VENT-SCH N-V-SCH SYSTEM-AIR, SYSTEM 
NIGHT-CYCLE-CTRL N-C-C SYSTEM-FANS, SYSTEM 

OA-CFM/PER O--CFM/P ZONE-AIR, ZONE 

OA-CHANGES O--C ZONE-AIR, ZONE 
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Keyword Abbreviation Associated Command Words 

OA-CONTROL O-CTRL SYSTEM-AIR, SYSTEM 

OPTION 0 HOURLY-REPORT 

OUTSIDE-AIR-CFM O-A-CFM ZONE-AIR, ZONE 

OUTSIDE-FAN-KW / O-F-KW SYSTEM-EQUIPMENT, SYSTEM 

OUTSIDE-FAN-MODE O-F-M SYSTEM-EQUIPMENT, SYSTEM 

OUTSIDE-FAN-T O-F-T SYSTEM-EQUIPMENT, SYSTEM 

OUTSIDE-HI O-H DAY-RESET-SCH 

OUTSIDE-LO O-L DAY-RESET-SCH 

PANEL-LOSS-RATIO P-L-R ZONE 

PLENUM-NAMES P-N SYSTEM 
PREHEAT-SOURCE PREHEAT SYSTEM 

PREHEAT-T P-T SYSTEM-CONTROL, SYSTEM 

RATED-CCAP-FCFM R-CC-FC SYSTEM-EQUIPMENT, SYSTEM 

RATED-CEIR-FCFM R-CE-FC SYSTEM-EQUIPMENT, SYSTEM 

RATED-CFM R-C SYSTEM-AIR, SYSTEM 

RATED-CFM R-CFM ZONE-AIR, ZONE 
RATED-HCAP-FCFM R-HC-FC SYSTEM-EQUIPMENT, SYSTEM 

RATED-HEIR-FCFM R-HE-FC SYSTEM-EQUIPMENT, SYSTEM 
RATED-SH-FCFM R-S-FC SYSTEM-EQUIPMENT, SYSTEM 
RECOVERY-EFF REC-E SYSTEM-AIR, SYSTEM 

REHEAT-DELTA-T R-D-T SYSTEM-TERMINAL, SYSTEM 

REPORT-BLOCK R-B HOURLY-REPORT 
REPORT-SCHEDULE R-SCH HOURLY-REPORT 
RETURN-AIR-PATH R-A-P SYSTEM 

RETURN-CFM R-CFM SYSTEM-AIR, SYSTEM 

RETURN-DELTA-T RET-D-T SYSTEM-FANS, SYSTEM 

RETURN-EFF R-E SYSTEM-FANS, SYSTEM 

RETURN-KW R-KI, SYSTEM-FANS, SYSTEM 

RETURN-STATIC R-S SYSTEM-FANS, SYSTEM 

SIZING-OPTION* S-O SYSTEM 
SIZING-OPTION* S-O ZONE 
SIZING-RATIO S-R SYSTEM 
SUMMARY S SYSTEMS-REPORT 

*These are two different keywords with different meanings. 
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Keyword Abbreviation Associated Command Words 
SUPPLY-CFM S-CFM SYSTEM-AIR, SYSTEM 
SUPPLY-DELTA-T S-D-T SYSTEM-FANS, SYSTEM 
SUPPL Y-EFF S-E SYSTEM-FANS, SYSTEM 
SUPPLY-HI S-H DAY-RESET,SCH 
SUPPLY-KW S-KW SYSTEM-FANS, SYSTEM 
SUPPLY-LO S-L DAY-RESET-SCH 
SUPPLY-MECH-EFF S-M-E SYSTEM-FANS, SYSTEM 
SUPPL Y-STATIC S-S SYSTEM-FANS, SYSTEM 
SYSTEM-AIR S-A SYSTEM 
SYSTEM-CONTROL S-C SYSTEM 
SYSTEM-EQUIPMENT S-EQ SYSTEM 
SYSTEM-FANS S-FANS SYSTEM 
SYSTEM-FLUID S-FLU SYSTEM 
SYSTEM-NAMES S-N PLANT-ASSIGNMENT 
SYSTEM-TERMINAL S-T SYSTEM 
SYSTEM-TYPE S-TYPE SYSTEM 
THERMOSTAT-TYPE T-TYPE ZONE-CONTROL, ZONE 
THROTTLING-RANGE T-R ZONE-CONTROL, ZONE 
TYPE TYPE CURVE-F IT 
VARIABLE-LIST V-L REPORT-BLOCK 
VARIABLE-TYPE V-T REPORT-BLOCK 
VENT-TEMP-SCH V-T-SCH SYSTEM-AIR, SYSTEM 
VERIF ICATION V SYSTEMS-REPORT 
ZONE-AIR Z-A ZONE 
ZONE-CONTROL Z-C ZONE 
ZONE-HEAT-SOURCE Z-H-S SYSTEM 
ZONE-NAMES Z-N SYSTEM 
ZONE-TYPE Z-TYPE ZONE 

IX.14 (Revised 5/81) 



Code-Word 
ALL-SUMMARY 
BI-LINEAR 

BI-QUADRATIC 
BLOW-THROUGH 
CBVAV 
COINCIDENT 
COLDEST 
CONDITIONED 
CONSTANT 
CONSTANT-VOLUME 
CONTINUOUS 
CUBIC 
CYCLE-ON-ANY 
CYCLE-ON-FIRST 
CYCLING 
DDS 
DIRECT 
DISCHARGE 

DRAW-THROUGH 
DUAL-SPEED 
DUCT 
ELECTRIC 

ENTHALPY 
FAN-EIR-FPLR 
FIXED 
FPFC 
FPH 
FPIU 
GAS-FURNACE 

GLOBAL 
HEAT-PUMP 
HOT-WATER 

HOT-WATER/SOLAR 

Associated Keyword 
SUMMARY 
TYPE 

TYPE 
FAN-PLACEMENT 
SYSTEM-TYPE 
SIll NG-OPTI ON 
H EAT-CONTROL 
ZONE-TYPE 
COOL-CONTROL, HEAT-CONTROL 
FAN-CONTROL 
OUTSIDE-FAN-MODE 
TYPE 
NIGHT-CYCLE-CTRL 
NIGHT-CYCLE-CTRL 
FAN-CONTROL 
SYSTEM-TYPE 
RETURN-AIR-PATH 
FAN-CONTROL 

FAN-PLACEMENT 
COMPRESSOR-TYPE 
RETURN-AIR-PATH 
BASEBOARD-SOURCE, HEAT-SOURCE, PREHEAT-SOURCE, 
ZONE-HEAT-SOURCE 
OA-CONTROL 
FAN-CONTROL 
OA-CONTROL 
SYSTEM-TYPE 
SYSTEM-TYPE 
SYSTEM-TYPE 
BASEBOARD-SOURCE, HEAT-SOURCE, PREHEAT-SOURCE, 
ZONE-HEAT-SOURCE 
VARIABLE-TYPE 
HEAT-SOURCE 
BASEBOARD-SOURCE, HEAT-SOURCE, PREHEAT-SOURCE, 
ZONE-HEAT-SOURCE 
HEAT-SOURCE, PREHEAT-SOURCE, 
ZONE-HEAT-SOURCE 
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Code-Word 
HP 
HVSYS 

INLET 
INTERMITTENT 

IN-AIRFLOW 
LI NEAR 

MZS 
NON-COINCIDENT 
01 L-FURNACE 

OUTDOOR-RESET 
OUTSIDE-AIRFLOW 
PLANT-ASSIGNMENT 
PLENUM 

PLENUM-ZONES 
PLOT 

PMZS 
PRINT 
PROPORTIONAL 
PSZ 

PTAC 

PVAVS 
QUADRATIC 
REPORT-ONL Y 
RESET 
RESYS 
REVERSE-ACTION 
RHFS 
SCHEDULED 
SINGLE-SPEED 
SPEED 
SS-A 
SS-B 
SS-C 

Associated Keyword 
SYSTEM-TYPE 
SYSTEM-TYPE 

FAN-CONTROL 

OUTSIDE-FAN-MODE 
MOTOR-PLACEMENT 
TYPE 
SYSTEM-TYPE 

SIZING-OPTION 
BASEBOARD-SOURCE, HEAT-SOURCE, PREHEAT-SOURCE, 
ZONE-HEAT-SOURCE 
BASEBOARD-CTRL 
MOTOR-PLACEMENT 

VARIABLE-TYPE 
ZONE-TYPE 
RETURN-AIR-PATH 
OPTION 
SYSTEM-TYPE 
OPTION 
THERMOSTAT-TYPE 
SYSTEM-TYPE 

SYSTEM-TYPE 

SYSTEM-TYPE 
TYPE 
VERIFICATION 
COOL-CONTROL, HEAT-CONTROL 
SYSTEM-TYPE 
THERMOSTAT-TYPE 
SYSTEM-TYPE 
COOL-CONTROL, HEAT-CONTROL 

COMPRESSOR-TYPE 
FAN-CONTROL 
SUMMARY 
SUMMARY 
SUMMARY 
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Code-Word Associated Keyword 

SS-D SUMMARY 

SS-E SUMMARY 

SS-F SUMMARY 

SS-G SUMMARY 

SS-H SUMMARY 
SS-I SUMMARY 

SS-J SUMMARY 
STAY-OFF NIGHT-CYCLE-CTRL 

SUM SYSTEM-TYPE 
SV-A VERIFICATION 
SYSTEM VARIABLE-TYPE 

SZCI SYSTEM-TYPE 

SZRH SYSTEM-TYPE 
TEMP OA-CONTROL 
THERMOSTATIC BASEBOARD-CTRL 
TPFC SYSTEM-TYPE 

TPIU SYSTEM-TYPE 

TWO-POS IT ION THERMOSTAT-TYPE 
TWO-SPEED FAN-CONTROL 

UHT SYSTEM-TYPE 

UNCONDITIONED ZONE-TYPE 
UVT SYSTEM-TYPE 
VAVS SYSTEM-TYPE 
WARMEST COOL-CONTROL 

ZONE VARIABLE-TYPE 
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C. PDL 

Command Word Abbreviation Page 

ABORT none (see Chap. II) 
COMPUTE none (see Chap. Il) 

CURVE-FIT C-F (see Chap. IV) 

DAY-ASSIGN-SCH D-A-SCH V.90 

DAY-SCHEDULE D-SCH (see Chap. Il) 

DIAGNOSTI C LIST (see Chap. II) 
END none (see Chap. II) 

ENERGY-COST E-C V.77 
ENERGY-STORAGE E-S V.67 
EQUIPMENT-QUAD E-Q V.35 

HEAT-RECOVERY HEAT-R V.61 
HOURL Y-REPORT H-R V.94 

INPUT none (see Chap. I I ) 

LOAD-ASSIGNMENT L-A V.49 

LOAD-MANAGEMENT L-M V.55 
PARAMETER DEF I NE (see Chap. II) 
PARAMETRIC-INPUT PAR-INPUT (see Chap. II) 

PART-LOAD-RAT! 0 P-L-R V.16 

PLANT-ASSIGNMENT P-A V.91 
PLANT-COSTS P-C V.84 
PLANT-EQUIPMENT P-E V.8 

PLANT-PARAMETERS P-P V.20 
PLANT-REPORT P-R V.92 
REFERENCE-COSTS R-C V.87 

REPORT-BLOCK R-B V.96 

SAVE-FILES none (see Chap. II) 
SCHEDULE SCH (see Chap. II) 

SET-DEFAULT SET (see Chap. II) 

SOLAR-EQUIPMENT S-E V.l05 

STOP none (see Chap. II) 

TITLE none (see Chap. II) 

WEEK-SCHEDULE W-SCH (see Chap. II) 
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Keyword Abbreviation Associated Command Words 

ABSORS-CAP-FT none EQUIPMENT-QUAD 

ABSORS-CAP-FTS none EQUIPMENT-QUAD 

ABSORS-HIR none PLANT-PARAMETERS 

ABSORS-HIR-FPLR none EQUIPMENT-QUAD 

ABSORS-HIR-FT none EQUIPMENT-QUAD 

ABSORS-HI R-FTS none EQUIPMENT-QUAD 

ABSOR-TO-TWR-WTR none PLANT-PARAMETERS 

ABSORI-CAP-FT none EQUIPMENT-QUAD 

ABSORI-HIR none PLANT-PARAMETERS 

ABSORI-HIR-FPLR none EQUIPMENT-QUAD 

ABSORI-HIR-FT none EQUI P~'tENT -QUAD 

ABSOR2-CAP-FT none EQUIPMENT-QUAD 

ABSOR2-HIR none PLANT-PARAMETERS 

ABSOR2-HIR-FPLR none EQUIPMENT-QUAD 

ABSOR2-HI R-FT none EQUIPMENT-QUAD 

ASSIGN-SCHEDULE A-SCH LOAD-MANAGEMENT 

AXIS-ASSIGN A-A HOURLY-REPORT 

AXIS-MAX A-MAX HOURLY-REPORT 
AXIS-MIN A-MIN HOURLY-REPORT 
AXI S-TITLES A-T HOURL Y-REPORT 

BLOCK B ENERGY-COST 
BOILER-BLOW-RAT none PLANT-PARAMETERS 

BOI LER-CONTROL none PLANT-PARAMETERS 
BOILER-FUEL none PLANT-PARAMETERS 

CCIRC-DESIGN-T-DROP none PLANT-PARAMETERS 
CCIRC-HEAD none PLANT-PARAMETERS 

CCIRC-IMPELLER-EFF none PLANT-PARAMETERS 
CCI RC-LOSS none PLANT-PARAMETERS 

CCIRC-MOTOR-EFF none PLANT-PARAMETERS 

CHILLER-CONTROL none PLANT-PARAMETERS 
CHILL-WTR-T none PLANT-PARAMETERS 
CHILL-WTR-THROTTLE none PLANT-PARAMETERS 

COEFFICIENTS COEF CURVE-FIT 

COMP-TO-TWR-WTR none PLANT-PARAMETERS 
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Keyword Abbreviation Associated Command Words 
CONSUMABLES C PLANT-EQUIPMENT 
CONSUMABLES-REF C-R REFERENCE-COSTS 
COOL-MULTIPLIER C-M LOAD-MANAGEMENT 
COOL-STORE-RATE C-ST-R ENERGY-STORAGE 
COOL-STffiE-SCH C-ST-SCH ENERGY -STORAGE 
COOL-SUPPLY-RATE C-SU-R EN ER GY -ST ORAGE 

COST C ENERGY-COST 
CTANK-BASE-I C-B-T ENER GY -STORAGE 
CTANK-ENV-T C-E-T ENERGY-STORAGE 
CTANK-FREEl-T C-F-T ENERGY-STORAGE 

CTANK-LOSS-COEF C-L-C ENERGY -STORAGE 
CTANK-T-RANGE C-T-R ENERGY -STORAGE 
DATA none CURVE-FIT 
DBUN-CAP-COR-REC none PLANT-PARAMETERS 

DBUN-CAP-FT none EQUIPMENT-QUAD 
DBUN-CAP-FTRISE none EQUIPMENT-QUAD 
DBUN-COND-T-ENT none PLANT-PARAMETERS 
DBUN-COND-T-REC none PLANT-PARAMETERS 

DBUN-EIR-COR-REC none PLANT-PARAMETERS 

DBUN-EIR-FPLR none EQU I PMENT -QUAD 

DBUN-EIR-FT none EQUIPMENT-QUAD 
DBUN-EIR-FTRISE none EQUIPMENT-QUAD 

DBUN-HT-REC-RAT none PLANT-PARAMETERS 
DBUN-TO-TWR-WTR none PLANT-PARAMETERS 

DBUN-UNL-RAT-DES none PLANT-PARAMETERS 
DBUN-UNL-RAT-REC none PLANT-PARAMETERS 

DC-CHILL-WTR-T none PLANT-PARAMETERS 
DC-MAX-T none PLANT-PARAMETERS 

DEMAND-1 through D-1-D-5 HEAT-RECOVERY 
DEMAND-5 

DHW-HIR none PLANT-PARAMETERS 
DHW-HEATER-FUEL none PLANT-PARAMETERS 

DHW-HIR-FPLR none EQUIPMENT-QUAD 
DIESEL-EXH-FPLR none EQUIPMENT-QUAD 

DIESEL-FUEL none PLANT-PARAMETERS 

DIESEL-I/O-FPLR none EQUIPMENT-QUAD 
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Keyword Abbreviation Associated Command Words 

DIESEL-JAC-FPLR none EQUIPMENT-QUAD 

DIESEL-LUB-FPLR none EQUIPMENT-QUAD 
D IESEL-STACK-FU none EQUIPMENT-QUAD 

DI ESEL-TEX-FPLR none EQUIPMENT-QUAD 
DIRECT-COOL-KW none PLANT-PARAMETERS 

DIRECT-COOL-MODE none PLANT-PARAMETERS 

DIRECT-COOL-SCH none PLANT-PARAMETERS 

DISCOUNT-RATE D-R PLANT-COSTS 

DIVIDE none HOURL Y-REPORT 

ELEC-DHW-LOSS none PLANT-PARAMETERS 
ELEC-INPUT-RATIO E-I-R PART-LOAD-RATI0 
ELEC-MUL TIPLIER E-M LOAD-MANAGEMENT 
EQUIPMENT-LIFE E-L PLANT-EQUIPMENT 

ESCALATION E ENERGY-COST 

E-HW-BOILER-LOSS none PLANT-PARAMETERS 

E-STM-BOILER-LOSS none PLANT-PARAMETERS 
FIRST-COST F-C PLANT-EQUIPMENT 

FIRST-COST -REF F-C-R REFERENCE-COSTS 

FURNACE-AUX none PLANT-PARAMETERS 

FURNACE-HIR none PLANT-PARAMETERS 
FURNACE-HIR-FPLR none EQUIPMENT-QUAD 

FURNACE-FUEL none PLANT-PARAMETERS 
GTURB-EXH-FT none EQUIPMENT-QUAD 

GTURB-FUEL none PLANT-PARAMETERS 
GTURB-I/O-FPLR none EQUIPMENT-QUAD 

GTURB-I/O-FT none EQUIPMENT-QUAD 
GTURB-STACK-FU none EQUIPMENT-QUAD 

GTURB-TEX-FPLR none EQUIPMENT-QUAD 
GTURB-TEX-FT none EQUIPMENT-QUAD 

HCIRC-DESIGN-T-DROP none PLANT-PARAMETERS 

HCIRC-HEAD none PLANT-PARAMETERS 

HCIRC-IMPELLER-EFF none PLANT-PARAMETERS 
HCIRC-LOSS none PLANT-PARAMETERS 

HCIRC-MOTOR-EFF none PLANT-PARAMETERS 

HEAT-MULTIPLIER H-M LOAD-MANAGEMENT 
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Keyword Abbreviation Associated Command Words 

HEAT-STORE-RATE H-ST-R ENERGY -STORAGE 

HEAT-STORE-SCH H-ST-SCH ENERGY-STORAGE 

HEAT-SUPPLY-RATE H-SU-R ENERGY -STORAGE 

HERM-CENT-CAP-FT none EQUIPMENT-QUAD 

HERM-CENT-COND-PWR none PLANT-PARAMETERS 

HERM-CENT-COND-TYPE none PLANT-PARAMETERS 
HERM-CENT-EIR-FPLR none EQUIPMENT-QUAD 

HERM-CENT-EIR-FT none EQUIPMENT-QUAD 

HERM-CENT-UNL-RAT none PLANT-PARAMETERS 

HERM-REC-CAP-FT none EQUIPMENT-QUAD 

HERM-REC-COND-PWR none PLANT-PARAMETERS 

HERM-REC-COND-TYPE none PLANT-PARAMETERS 

HERM-REC-EIR-FPLR none EQUIPMENT-QUAD 

HERM-REC-ElR-FT none EQUIPMENT-QUAD 
HERM-REC-UNL-RAT none PLANT-PARAMETERS 

HOURS-USED H-U PLANT -EQU I PM ENT 

HTANK-BASE-T H-B-T ENERGY -STORAGE 

HTANK-ENV -T H-E-T ENERGY-STORAGE 

HTANK-FREEZ-T H-F-T ENERGY -STORAGE 

HTANK-LOSS-COEF H-L-C ENERGY -STORAGE 

HTANK-T -RANGE H-T-R ENERGY -STORAGE 

HW-BOILER-HIR none PLANT-PARAMETERS 

HW-BOILER-HIR-FPLR none EQUIPMENT-QUAD 

INSTALLATION I PLANT-EQUIPMENT 
INSTALLATION-REF I-R REFERENCE-COSTS 

INSTALLED-NUMBER I-N PLANT -EQU I P~lENT 

LABOR L PLANT-COSTS 
LABOR-INFLTN L-I PLANT-COSTS 

LIFE-REF L-R REFERENCE-COSTS 

LIKE none HOURLY-REPORT 
LOAD-ASSIGNMENT L-A LOAD-MANAGEMENT 

LOAD-RANGE L-R LOAD-ASS IGNMENT 
MAINTENANCE M PLANT-EQUIPMENT 

MAINTENANCE-REF M-R REFERENCE-COSTS 
MAKEUP-WTR-T none PLANT-PARAMETERS 
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Keyword Abbreviation Associated Command Words 

MAJOR-OVHL-COST MAJ-O-C PLANT-EQUIPMENT 

MAJ OR-OV HL-I NT MAJ-O-I PLANT-EQUIPMENT 

MAJ-OVHL-CST-REF MAJ-O-C REFERENCE-COSTS 

MAJ-OVHL-INT-REF MAJ-O-I REFERENCE COSTS 
MATERIALS-INFLTN M-I PLANT-COSTS 

MAX-DIESEL-EXH none PLANT-PARAMETERS 
MAX-GTURB-EXH none PLANT-PARAMETERS 

MAX-NUMBER-AVAIL M-N-A PLANT-EQUIPMENT 
MAX-RATIO MAX-R PART-LOAD-RATIO 

MINOR-OVHL-COST MIN-O-C PLANT-EQUIPMENT 
MI NOR-OVHL-I NT MIN-O-I PLANT-EQUIPMENT 

MIN-COND-AIR-T none PLANT-PARAMETERS 
MIN-MONTHLY-CHG M-M-C ENERGY-COST 

MIN-OVHL-CST-REF MIN-O-C REFERENCE-COSTS 
MIN-OVHL-INT-REF MIN-O-I REFERENCE-COSTS 

MIN-PEAK-LOAD M-P-L ENERGY -COST 
MI N-RATIO MIN-R PART -LOAD-RATIO 

MIN-SOL-COOL-T none PLANT-PARAMETERS 

MIN-SOL-HEAT-T none PLANT-PARAMETERS 

MIN-SOL-PROCESS-T none PLANT-PARAMETERS 

MIN-TWR-WTR-T none PLANT-PARAMETERS 

MULTIPLIER M ENERGY-COST 
NUMBER N LOAD-ASSIGNMENT 

OPEN-CENT-CAP-FT none EQUIPMENT-QUAD 
OPEN-CENT-COND-PWR none PLANT-PARAMETERS 

OPEN-CENT-COND-TYPE none PLANT-PARAMETERS 
OPEN-CENT-EIR-FPLR none EQUIPMENT-QUAD 

OPEN-CENT-EIR-FT none EQUIPMENT-QUAD 
OPEN-CENT-MOTOR-EFF none PLANT-PARAMETERS 

OPEN-CENT-UNL-RAT none PLANT-PARAMETERS 
OPEN-REC-CAP-FT none EQUIPMENT-QUAD 

OPEN-REC-COND-PWR none PLANT-PARAMETERS 
OPEN-REC-COND-TYPE none PLANT-PARAMETERS 

OPEN-REC-EIR-FPLR none EQUIPMENT-QUAD 

OPEN-REC-EIR-FT none EQUIPMENT-QUAD 

IX.23 (Revised 5/81) 



Keyword Abbreviation Associated Command Words 

OPEN-REC-MOTOR-EFF none PLANT-PARAMETERS 

OPEN-REC-UNL-RAT none PLANT-PARAMETERS 

OPERATING-RATIO O-R PART-LOAD-RATIO 
OPERATION-MODE O-M LOAD-ASSIGNMENT 

OPTION 0 HOURL Y-REPORT 
PEAK-LOAD-CHG P-L-C ENERGY-COST 

PLANT-EQUIPMENT P-E LOAD-ASSIGNMENT 

PRED-LOAD-RANGE P-L-R LOAD-MANAGEMENT 

PROJECT -U FE P-L PLANT-COSTS 

RECVR-HEAT /BLOW none PLANT-PARAMETERS 

REPORT -BLOCK R-B HOURLY-REPORT 

REPORT-SCHEDULE R-SCH HOURLY-REPORT 

RESOURCE R ENERGY-COST 

RFACT-CFM-EXPONENT none PLANT-PARAMETERS 
SITE-FACTOR S-F PLANT-COSTS 

SIZE SIZE PLANT-EQUIPMENT 

SIZE-REF S-R REFERENCE-COSTS 

SOURCE-S ITE-EFF S-S-E ENERGY-COST 

STM-BOILER-HIR none PLANT-PARAMETERS 

STM-BOILER-HIR-FPLR none EQUIPMENT-QUAD 

STM-PRES none PLANT-PARAMETERS 

STM-SATURATION-T none PLANT-PARAMETERS 

STURB-EXH-PRES none PLANT-PARAMETERS 

STURB-I/O-FPLR none EQUIPMENT-QUAD 

STURB-PRES none PLANT-PARAMETERS 
STU RB-SP EE D none PLANT-PARAMETERS 

STURB-T none PLANT-PARAMETERS 
STURB-WTR-RETURN none PLANT-PARAMETERS 

SUMMARY S PLANT-REPORT 
SUPPLY-l through S-I-S-5 HEAT-RECOVERY 

SUPPLY-5 
TC-CHLR-CAP-FT none EQUIPMENT-QUAD 

TWR-APP-FRFACT none EQUIPMENT-QUAD 
TWR-CELL-MAX-GPM none PLANT-PARAMETERS 

TWR-DESIGN-WETBULB none PLANT-PARAMETERS 
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Keyword 
TWR-FAN-CONTROL 
TWR-FAN-ELEC-FTU 
TWR-FAN-LOW-CFM 
TWR-FAN-LOW-ELEC 
TWR-FAN-OFF-CFM 
TWR-IMPELLER-EFF 
TWR-MOTOR-EFF 
TWR-PUMP-HEAD 
TWR-RFACT-FAT 
TWR-RFACT-FRT 
TWR-TEMP-CONTROL 
TWR-WTR-SET-POINT 
TWR-WTR-THROTTLE 
TYPE 

UNIF ORM-COST 
UNIT 
VARIABLE-LIST 
VARIABLE-TYPE 
VERIFICATION 

Code-Words 
ABSORS-CHLR 
ABSOR1-CHLR 
ABSORZ-CHLR 

AIR 

ALL-SUMMARY 
ALL-VERIFICATION 
BEPS 
BIOMASS 

BI-LINEAR 
B I-QUADRATIC 

CERAMIC-TWR 

Abbreviation 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
TYPE 

U-C 
U 

V-L 
V-T 
V 

Associated Command Words 
PLANT-PARAMETERS 
EQUIPMENT-QUAD 
PLANT-PARAMETERS 
PLANT-PARAMETERS 
PLANT-PARAMETERS 
PLANT-PARAMETERS 
PLANT-PARAMETERS 
PLANT-PRAMETERS 
EQUIPMENT-QUAD 
EQUIPMENT-QUAD 
PLANT-PARAMETERS 
PLANT-PARAMETERS 
PLANT-PARAMETERS 
PLANT-EQUIPMENT, PART-LOAD-RATIO, 
LOAD-ASSIGNMENT, REFERENCE-COSTS, 
CURVE-FIT 

ENERGY-COST 
ENERGY-COST 
REPORT-BLOCK 
REPORT-BLOCK 
PLANT-REPORT 

Associated Keywords 
TYPE, VARIABLE-TYPE 
TYPE, DEMAND-n, VARIABLE-TYPE 
TYPE, DEMAND-n, VARIABLE-TYPE 

OPEN-CENT-COND-TYPE, OPEN-REC-COND-TYPE 
HERM-CENT-COND-TYPE, HERM-REC-COND-TYPE 
SUMMARY 
VERIFICATION 
SUMMARY 
RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 
FURNACE-FUEL, DHW-HEATER-FUEL 
TYPE (in CURVE-FIT) 
TYPE (in CURVE-FIT) 

TYPE, VARIABLE-TYPE 
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Code-Words 
CHILLED-WATER 
COAL 

COOLI NG 
COOLI NG-- TWR 
C TANK-STORAGE 
CUBIC 
DBUN-CHLR 
DEMAND-ONLY 
DHW-HEATER 
DIESEL-GEN 
DIESEL-JACKET 
DIESEL-OIL 

ELECTRICAL 
ELECTRICITY 
ELEC-DHW-HEATER 
ELEC-HW-BOILER 
ELEC-STM-BOILER 
FIXED 
FLOAT 
FUEL-OIL 

FURNACE 
GLOBAL 
GTURB-GEN 
HEATING 
HEAT-RECOVERY 
HERM-CENT-CHLR 
HERM-REC-CHLR 
HTANK-STORAGE 
HW-BOILER 
LEFTOVERS 
LINEAR 
LPG 

Associated Keywords 
RESOURCE 
RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 
FURNACE-FUEL, DHW-HEATER-FUEL 

TYPE (in LOAD-ASSIGNMENT) 
TYPE, VARIABLE-TYPE 
TYPE, VARIABLE-TYPE 
TYPE (in CURVE-FIT) 
TYPE, SUPPLY-n, VARIABLE-TYPE 
BOILER-CONTROL, CHILLER-CONTROL 
TYPE, VARIABLE-TYPE 
TYPE, SUPPLY-n, VARIABLE-TYPE 

SUPPLY-n 
RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 
FURNACE-FUEL, DHW-HEATER-FUEL 

TYPE (in LOAD-ASSIGNMENT) 
RESOURCE 
TYPE, VARIABLE-TYPE 
TYPE, VARIABLE-TYPE 
TYPE, VARIABLE-TYPE 
TWR-TEMP-CONTROL 
TWR-TEMP-CONTROL 
RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 
FURNACE-FUEL, DHW-HEATER-FUEL 
TYPE, VA~IABLE-TYPE 

VARIABLE-TYPE 
TYPE, SUPPLY-n, VARIABLE-TYPE 

TYPE (in LOAD-ASSIGNMENT) 
VARIABLE-TYPE 
TYPE, VARIABLE-TYPE 
TYPE, VARIABLE-TYPE 
TYPE, SUPPLY-n, DEMAND-n, VARIABLE-TYPE 
TYPE, VARIABLE-TYPE 
TYPE, SUPPLY-n 
TYPE (in CURVE-FIT) 
RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 
FURNACE-FUEL, DHW-HEATER-FUEL 
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Code-Words Associated Keywords 
METHANOL RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 

FURNACE-FUEL, DHW-HEATER-FUEL 

NATURAL-GAS RESOURCE, BOILER-FUEL, DIESEL-FUEL, GTURB-FUEL, 
DHW-HEATER-FUEL, FURNACE-FUEL 

ONE-SPEED TWR-FAN-CONTROL 
OPEN-CENT-CHLR TYPE, VARIABLE-TYPE 
OPEN-REC-CHLR TYPE, VARIABLE-TYPE 
PLANT VARIABLE-TYPE 
PLOT OPTION 
PRINT OPTION 
PROCESS-HEAT TYPE, DEMAND-n 

PS-A SUMMARY 
PS-B SUMMARY 
PS-C SUMMARY 
PS-D SUMMARY 
PS-G SUMMARY 
PS-H SUMMARY 
PS-I SUMMARY 
PS-J SUMMARY 
PV-A VERIFICATION 

PV-B VERIFICATION 

PV-C VERIFICATION 
PV-D VERI F ICATI ON 

PV-E VERIFICATION 
PV-G VERIFICATION 

PV-H VERIFICATION 
QUADRATIC TYPE (in CURVE-FIT) 

RUN-ALL OPERATION-MODE 
RUN-NEEDED OPERATION-MODE 
SOLAR-COOL I NG TYPE 
SOLAR-HEATING TYPE 
SOL-COOL! NG SUPPLY-n 
SOL-PROCESS-HEAT SUPPLY-n 
SOL-SPACE-HEAT SUPPLY-n 
SPACE-HEAT TYPE, DEMAND-n 
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Code-Words 
STEAM 

STANDBY 
STM-BOILER 

STRAINER-CYCLE 
STURB-GEN 

THERMO-CYC LE 
TOWER 

TWO-SPEED 

Associated Keywords 
RESOURCE 

BOILER-CONTROL, CHILLER-CONTROL 
TYPE, VARIABLE-TYPE 

DIRECT-COOL-MODE 
TYPE, SUPPLY-n, DEMAND-n, VARIABLE-TYPE 

DIRECT-COOL-MODE 
OPEN-CENT-COND-TYPE, OPEN-REC-COND-TYPE, 
HERM-CENT-COND-TYPE, HERM-REC-COND-TYPE 
TWR-FAN-CONTROL 
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Associated 
Keyword Command Word Assoc i ated TYPE 

BED-LOSS-COEF COMPONENT CASH-SUBSYS-I 

BED-SP-HT COMPONENT CASH-SUBSYS-I 
BED-WIDTH COMPONENT CASH-SUBSYS-I 

CAP COMPONENT COL-EC-I, COL-EC-AIR-l, 
DUCT-LOSSES-I, PIPE-LOSSES-I 

CMPR-EFF COMPONENT RFA-SUBSYS-I 
COIL-T-MIN COMPONENT CLSH-CNTRL-l, CLSH-SUBSYS-l 

COL-AREA COMPONENT CLSH-SUBSYS-I 
COL-BOIL-T COMPONENT CLSH-SUBSYS-I 

COL-CAP COMPONENT CASH-SUBSYS-I, CLSH-SUBSYS-I 

COL-DEN COMPONENT CLSH-SUBSYS-I 

COL-EXCH-TYPE COMPONENT CLSH-SUBSYS-I 
COL-EXCH-UA COMPONENT CLSH-SUBSYS-I 
COL-FLOW COMPONENT CLSH-SUBSYS-I 
COL-INIT-T COMPONENT CASH-SUBSYS-l, CLSH-SUBSYS-I 

COL-SP-HT COMPONENT CLSH-SUBSYS-I 
COND COMPONENT ROCK-BED-I 
COP COMPONENT RFA-SUBSYS-I 

DECIMAL-PLACES COMPONENT REPORT-I 

DEN COMPONENT FAN-I, PUMP-l 

DEN-AIR COMPONENT CASH-AUX-I, CASH-SUBSYS-I, 
COL-EC-AIR-I, RFA-SUBSYS-I 

DEN-COLD COMPONENT COL-EC-I 

DEN-FLO COMPONENT CLSH-CNTRL-I, TANK-I 

DEN-HOT COMPONENT COL-EC-l 

DEN-LIQ COMPONENT RFA-SUBSYS-l 

DEPTH COMPONENT ROCK-BED-I 

DESC COMPONENT PRINTER-PLOT-I 

DIVIDE COMPONENT PRINTER-PLOT-I, REPORT-I 

DOUBLE-SPACE COMPONENT REPORT-l 

DT-MIN COMPONENT CASH--SUBSYS-I, CLSH-SUBSYS-I, 
COL-EC-I, COL-EC-AIR-l 
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D. CBSDL 
Cormand Word Abbreviation Page 
ABORT none (see Chap. II) 

COMPONENT none V.l11 
CONNECT none V.112 
DAY-SCHEDULE D-SCH (see Chap. II) 

DIAGNOSTIC LIST (see Chap. II) 
END none (see Chap. II) 

ITERATIONS none V.113 
PARAMETER DEF I NE V.114 
SCHEDULE SCH V.114 
SYSTEM none V.115 
TITLE none (see Chap. I I ) 
TRACE none V.116 
WEEK-SCHEDULE W-SCH (see Chap. II) 

Associated 
Keyword Command Word Associated TYPE 
ABSORPTANCE COMPONENT COL-HWB-4 
ACCEPTANCE COMPONENT INSOL-l 
ANGLE-COEF COMPONENT CASH-SUBSYS-l, CLSH-SUBSYS-l, 

COL-EC-l, COL-EC-AIR-l 
AREA COMPONENT CASH-SUBSYS-l, COL-EC-l, 

COL-EC-AIR-l, COL-HWB-4 
AUX-MODE COMPONENT CLSH-SUBSYS-l 
AXIS COMPONENT INSOL-l 
AXIS-ASSIGN COMPONENT PRINTER-PLOT-l 
AXIS-MAX COMPONENT PRINTER-PLOT-l 
AXIS-MIN COMPONENT PRINTER-PLOT-l 
AXI S-TI TLE S COMPONENT PRINTER-PLOT-l 
AZIMUTH COMPONENT INSOL-l 
BED-COND COMPONENT CASH-SUBSYS-l 
BED-DEN COMPONENT CASH-SUBSYS-l 
BED-DEPTH COMPONENT CASH-SUBSYS-l 
BED-ENV-T COMPONENT CASH-SUBSYS-l 
BED-HEIGHT COMPONENT CASH-SUBSYS-l 
BED-INIT-T COMPONENT CASH-SUBSYS-l 
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Associated 
Keyword Command Word 
OUT-I through OUT-12 COMPONENT 
PARAS-KW COMPONENT 
PLOT-SCH COMPONE NT 
PLOT-TITLE COMPONENT 
PUMP-KW COMPONENT 

Q-AUX-CAP COMPON ENT 
Q-REJ COMPONENT 
REPORT -SCH COMPONENT 
REPORT~ TITLE COMPONENT 
SCH-I through SCH-IO COMPONENT 
SP-HT COMPONENT 
SP-HT-AIR 

SP-HT-BEO 
SP-HT-COLD 
SP-HT-FLD 

SP-HT-HOT 

SP-HT-LIQ 
T 

TANK-DEN 
TANK-ENV-T 
TANK-FLOW 
TANK-HT/DIA 
TANK-INIT-T 
TANK-LOSS-COEF 
TANK-SP-HT 
TANK-VOL 
TILT 
TILT-SCH 
TITLE-25 
TYPE 

T-BOIL 

COMPONENT 

COMPONENT 
COMPONENT 

COMPONENT 

COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
SYSTEM, 
COMPONENT 

COMPONENT 

Associated TYPE 
PRINTER-PLOT-I, REPORT-l 
RFA-SUBSYS-I 

PRINTER-PLOT-I 
PRINTER-PLOT-I 
CLSH-SUBSYS-I, COL-EC-I, PUMP-I, 
RFA-SUBSYS-I 
RFA-SUBSYS-I 
RFA-SUBSYS-I 
REPORT-I 
REPORT-I 
SCHEDULE-I 
RELI EF-I 
CASH-CNTRL-I, CASH-SUBSYS-I, 
CLSH-CNTRL-I, CLSH-SUBSYS-I, 
COL-EC-AIR-I, RFA-SUBSYS-I, ROCK-BED-I 
ROCK-BED-I 
COL-EC-I, EXCHANGER-I 

CLSH-CNTRL-I, COL-HWB-4, DUCT-LOSSES-I, 
PIPE-LOSSES-I, TANK-I 
COL-EC-I, EXCHANGER-I 

RFA-SUBSYS-I 
RFA-SUBSYS-I 
CLSH-SUBSYS-I 
CLSH-SUBSYS-I 
CLSH-SUBSYS-I 
CLSH-SUBSYS-I, TANK-I 
CLSH-SUBSYS-I 
CLSH-SUBSYS-I 
CLSH-SUBSYS-I 
CLSH-SUBSYS-I 
COL-HWB-4, INSOL-I 
INSOL-I 
REPORT-I 

COL-EC-I, COL-HWB-4, RELIEF-I 
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Associated 
Keyword Command Word Assoc i ated TYPE 
EFF-COEF COMPONENT CASH-SUBSYS-I, CLSH-SUBSYS-I, COL-EC-I, 

COL-EC-AIR-I 
EFF-DEN-BED COMPONENT ROCK-BED-I 
EFF-EXCH COMPONENT RFA-SUBSYS-I 
EMITTANCE COMPONENT COL-HWB-4 
EXCH-TYPE COMPONENT CLSH-CNTRL-I, COL-EC-I, EXCHANGER-I 

EXCH-UA COMPONENT CLSH-CNTRL-I, COL-EC-I, EXCHANGER-I 

FAN-KW COMPONENT CASH-SUBSYS-I, COL-EC-AIR-I, FAN-I 
RFA-SUBSYS-I 

FLOW COMPONENT CLSH-CNTRL-I, FAN-I, PUMP-I 
FLOW-AIR COMPONENT COL-EC-AIR-I, RFA-SUBSYS-I 

FLOW-COL COMPONENT CASH-SUBSYS-I 
FLOW-COLD COMPONENT COL-EC-I 
FLOW-HOT COMPONENT COL-EC-I 
FLOW-LIQ COMPONENT RFA-SUBSYS-I 
FLUID-TEMP COMPONENT CASH-SUBSYS-I, CLSH-SUBSYS-I, COL-EC-l, 

COL-EC-AIR-I 
FREQUENCY COMPONENT PRINTER-PLOT-I, REPORT-I 

F-PRIME COMPONENT COL-HWB-4 

GLAZINGS COMPONENT COL-HWB-4 

GROUND-REFL COMPONENT INSOL-I 

HEADINGS COMPONENT REPORT-I 

HEIGHT COMPONENT ROCK-BED-I 

HP-TYPE COMPONENT RFA-SUBSYS-I 

K-L-PROD COMPONENT COL-HWB-4 

LENGTH COMPONENT DUCT-LOSSES-I, PIPE-LOSSES-I 

LOAD-EXCH-TYPE COMPONENT CLSH-SUBSYS-I 

LOAD-EXCH-UA COMPONENT CLSH-SUBSYS-I 

LOAD-FLOW COMPONENT CLSH-SUBSYS-I 

LOSS-COEF COMPONENT DUCT-LOSSES-I, PIPE-LOSSES-I, 
ROCK-BED-I, TANK-I 

LOSS-COEF-B-E COMPONENT COL-HWB-4 

MAX-DIF COMPONENT DIF-CNTRL-I 

MAX-V COMPONENT DIF-CNTRL-I 

MIN-DIF COMPONENT DIF-CNTRL-l 

MODE COMPONENT CLSH-CNTRL-I 

NODES COMPONENT ROCK-BED-I 
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Code-Word 
LIQ-SOURCE 
MONTHLY 
NO 
N-S 
PARALLEL 
PARALLEL-FLOW 

PIPE-LOSSES-l 
PLANT-1 
PLANT-2 
PRINTER-PLOT-1 
PUMP-1 
RASH 
RELI EF-1 
REPORT-1 
REPORT-2 
RFA-SUBSYS-1 
RLSH 
ROCK-BED-1 
SCHEDULE-1 

SERIES 
TANK-l 
TEE-1 
USER 
YES 

Input or Output 
Name 

CAP-RATE-C 
CAP-RATE-H 
CAP-RATE-MIN 
CAP-TANK 
CLOUD-AMT 

CLOUD-TYPE 

COP 

Associated Keyword 
HP-TYPE 
FREQUENCY 
DOUBLE-SPACE, TITLE-25 

AXIS 
AUX-MODE, MODE 
EXCH-TYPE, AUX-EXCH-TYPE, LOAD-EXCH-TYPE, 
COL-EXCH-TYPE 
TYPE (in COMPONENT) 
TYPE (in COMPONENT) 
TYPE (i n COMPONENT) 
TYPE (in COMPONENT) 
TYPE (in COMPONENT) 

TYPE (in SYSTEM) 
TYPE (in COMPONENT) 
TYPE ( in COMPONENT) 
TYPE (in COMPONENT) 
TYPE ( i n COMPONE NT) 
TYPE (in SYSTEM) 
TYPE (in COMPONENT) 

TYPE (in COMPONENT) 

AUX-MODE, MODE 

TYPE (i n COMPONENT) 
TYPE (in COMPONENT) 
TYPE (in SYSTEM) 
DOUBLE-SPACE, TITLE-25 

Input to 
Component TYPE 

(from the CONNECT instruction) 

PLANT-2 
INSOL-1 

INSOL-1 
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Output from 
Component TYPE 

COL-EC-1, COL-EC-AIR-1 
COL-EC-1, COL-EC-AIR-1, 
COL-EC-1, COL-EC-AIR-1, 
CLSH-SUBSYS-1, TANK-1 
DOE-WEATH-1 

DOE-WEATH-1 
RFA-SUBSYS-1 



Keyword 
T-I NIT 

T-OUT-MAX 
T-SUP-MIN 
VARIABLES 
VOL 
WIDTH 
Code-Word 
AIR-SOURCE 
AVERAGE 
CASH 
CASH-CNTRL-I 
CASH-SUBSYS-I 
CLSH 
CLSH-CNTRL-I 
CLSH-SUBSYS-I 
COL-EC-I 
COL-EC-AI R-I 
COL-HWB-4 
CONSTANT-EFF 

COUNTER-FLOW 

CROSS-FLOW 

DAILY 
DIF-CNTRL-I 
DOE-WEATH-I 
DUCT-LOSSES-I 
EXCHANGER-I 
E-W 
FAN-I 
FLOW-DIVERTER-I 
HOURLY 
INLET 

INSOL-I 

Associated 
Command Word Associated TYPE 

COMPONENT 

COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 
COMPONENT 

COL-EC-I, COL-EC-AIR-I, ROCK-SED-I, 
TANK-I, DUCT-LOSSES-I, PIPE-LOSSES-I 

COL-EC-I, COL-EC-AIR-I 
RFA-SUBSYS-I 
PRINTER-PLOT-I, REPORT-I 
TANK-I 
ROCK-BED-I 

Associated Keyword 

HP-TYPE 
FLUID-TEMP 
TYPE (in SYSTEM) 
TYPE (in COMPONENT) 
TYPE (i n COMPONENT) 
TYPE (in SYSTEM) 

TYPE (in COMPONENT) 
TYPE (in COMPONENT) 
TYPE (i n COMPONENT) 
TYPE ( in COMPONE NT) 

TYPE (i n COMPONENT) 
EXCH-TYPE, AUX-EXCH-TYPE, LOAD-EXCH-TYPE, 
COL-EXCH-TYPE 
EXCH-TYPE, AUX-EXCH-TYPE, LOAD-EXCH-TYPE, 
COL-EXCH-TYPE 
EXCH-TYPE, AUX-EXCH-TYPE, LOAD-EXCH-TYPE, 
COL-EXCH-TYPE 
FREQUENCY 
TYPE (in COMPONENT) 
TYPE (i n COMPONENT) 
TYPE (i n COMPONENT) 
TYPE (in COMPONENT) 
AXIS 
TYPE (in COMPONENT) 

TYPE (in COMPONENT) 
FREQUENCY 
FLUID-TEMP 

TYPE (i n COMPONENT) 
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Input or Output Input to OutDut from 
Name Component TYPE Component TYPE 

(from the CONNECT instruction) 

IN-I through PRINTER-PLOT-I, 
IN-6 REPORT-I, REPORT-2 

I N-7 throu gh 
IN-20 

LOSS-COEF 

PRINTER-PLOT-I 
REPORT-l 

COL-HWB-4 

OUT-l through OUT-IO 
Q-ABS 

SCHEDULE-l 
RFA-SUBSYS-l 

Q-AUX 

Q-BOIL 
Q-COL 

Q-DIR 
Q-DUMP 

Q-FREE 
Q-HC 

Q-IN 
Q-INC 

Q-LOAD 

Q-LOAD-MOD 
Q-LOSS 

Q-NET-ZERO 

Q-NON-AUX 
Q-OUT 
Q-OVER 
Q-PLANT 
Q-PHC 

Q-PRE 
Q-REDUC 

CLSH-CNTRL-I, CLSH-SUBSYS-I 

CASH-CNTRL-I, CASH-SUBSYS-I, 
CLSH-CNTRL-I, CLSH-SUBSYS-l, 
RFA-SUBSYS-l 

RELI EF-l 
CASH-SUBSYS-I, CLSH-SUBSYS-l, 
COL-EC-I, COL-EC-AIR-l, 
COL-HWB-4 
RFA-SUBSYS-l 
CLSH-SUBSYS-l, COL-EC-I, 
COL-EC-AIR-l 
RFA-SUBSYS-I 
PLANT-l 

ROCK-BED-I, TANK-I 
CASH-SUBSYS-l, CLSH-SUBSYS-I, 
COL-EC-l, COL-EC-AIR-l, 
COL-HWB-4 

CASH-CNTRL-I, CASH-SUBSYS-l, CLSH-CNTRL-l, CLSH-SUBSYS-I 
RFA-SUBSYS-l 

CASH-CNTRL-l, CASH-SUBSYS-l 
CASH-SUBSYS-l, CLSH-SUBSYS-l, 
DUCT-LOSSES-I, PIPE-LOSSES-I, 
ROCK-BED-I, TANK-I 

CASH-SUBSYS-l, CLSH-SUBSYS-I, 
ROCK-BED-I, TANK-I 

RFA-SUBSYS-l 
ROCK-BED-I, TANK-l 

CASH-CNTRL-l 

CLSH-SUBSYS-I, TANK-l PLANT-I 
CLSH-CNTRL-l, CLSH-SUBSYS-l PLANT-l 

RFA-SUBSYS-l 
RFA-SUBSYS-l 
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Input or Output Input to Output from 
Name Component TYPE Component TYPE 

(from the CONNECT instruction) 
COS-I NC CASH-SUBSYS-l, I NSOL-l 

CLSH-SUBSYS-l, COL-EC-l, 
COL-EC-AIR-l, COL-HWB-4 

EFFECTIVENESS 
ELEC 

ELEC-FAN 
ELEC-HP 
ELEC-PUMP 
EXCH-EFF 
FLOW 

FLOW-AIR 
FLOW-COLD 
FLOW-HC 
FLOW-HOT 
FLOW-IN 
FLOW-IN-BOT 
FLOW-IN-TOP 
FLOW-LIQ-OUT 
FLOW-LOAD 
FLOW-MIXED 
FLOW-OUT 
FLOW-OUT-l 
FLOW-OUT-2 
FLOW-PHC 
FLOW-ZHC 
FLOW-l 
FLOW-2 
F-AUX 
F-DIR 
F-FAN 
F-FP 

COL-HWB-4, DUCT-LOSSES-l, 
PIPE-LOSSES-l, RELIEF-l 

EXCHANGER-l 
CLSH-CNTRL-l, CLSH-SUBSYS-l 
EXCHANGER-l 
FLOW-DIVERTER-l 
ROCK-BED-l, TANK-l 
ROCK-BED-l, TANK-l 

CASH-CNTRL-l, CASH-SUBSYS-l 

CLSH-CNTRL-l, CLSH-SUBSYS-l 
CLSH-CNTRL-l, CLSH-SUBSYS-l 
TEE-l 
TEE-l 
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EXCHANGER-l 
CASH-SUBSYS-l, CLSH-SUBSYS-l, 
COL-EC-l, COL-EC-AIR-l, 
FAN-I, PLANT-2, PUMP-I, 
RFA-SUBSYS-l 
RFA-SUBSYS-l 
RFA-SUBSYS-l 
RFA-SUBSYS-l 
COL-EC-l 

CASH-CNTRL-l, FAN-I, PUMP-l 

RFA-SUBSYS-l 

PLANT-l 

CLSH-CNTRL-l, RFA-SUBSYS-l 
CLSH-SUBSYS-l, 
TEE-l 
COL-EC-I, COL-EC-AIR-l 
FLOW-DIVERTER-l 
FLOW-DIVERTER-2 
PLANT-l 
PLANT-l 

RFA-SUBSYS-l 
RFA-SUBSYS-l 
RFA-SUBSYS-l 
RFA-SUBSYS-l 



Input or Output Input to Output from 
Name Component TYPE Component TYPE 

(from the CONNECT instruction) 
T -IN CASH-SUBSYS-I, COL-EC-I, 

COL-EC-AIR-I, COL-HWB-4, 
DUCT-LOSSES-I, PIPE-LOSSES-I, 
RELI EF-I 

T-I N-BOT 
T-IN-COLD 
T-IN-HC 
T-IN-HOT 
T-I N-PHC 
T-IN-ZHC 
T-I N-TOP 
T-LIQ-IN 

T-LIQ-OUT 
T-LOAD 
T-LOAD-SUP 
T-MIXED 
T-OUT 

T-OUT-BOT 
T-OUT-COLD 

T-OUT-HOT 
T-OUT-TOP 
T-RET 
T-SOL 
T-SPACE 
T-STOR 
T-STOR-AVG 
T-TANK 
T-TANK-NEW 
T-TANK-OLD 
T-TANK-I 
T-TANK-2 

ROCK-BED-I, TANK-I 
EXCHANGER-I 
CLSH-CNTRL-I, CLSH-SUBSYS-I PLANT-I 

EXCHANGER-I 
CLSH-CNTRL-I, CLSH-SUBSYS-I PLANT-I 
CLSH-CNTRL-l, CLSH-SUBSYS-I PLANT-I 
ROCK-BED-I, TANK-I 
CLSH-CNTRL-I 
RFA-SUBSYS-I 

CASH-CNTRL-I 
CASH-CNTRL-l 
RFA-SUBSYS-I 
COL-EC-I, COL-EC-AIR-I 

PLANT-2 
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CLSH-CNTRL-I, RFA-SUBSYS-I 
CLSH-SUBSYS-I 
CASH-SUBSYS-I 
TEE-I 
COL-EC-I, COL-EC-AIR-I, 
COL-HWB-4, DUCT-LOSSES-I, 
PIPE-LOSSES-I, RELIEF-I 

ROCK-BED-I 
EXCHANGER-I 

EXCHANGER-I 
ROCK-BED-I 
CASH-CNTRL-I 

ROCK-BED-I 
CLSH-SUBSYS-I, TANK-I 
CLSH-SUBSYS-l 
CLSH-SUBSYS-I 
TANK-I 
TANK-l 



Input or Output Input to Output from 
Name Component TYPE Component TYPE 

(from the CONNECT instruction) 
Q-REJ RFA-SUBSYS-l 
Q-SOL PLANT-2 CASH-CNTRL-l, CASH-SUBSYS-l, 

CLSH-CNTRL-l, CLSH-SUBSYS-l, 
RFA-SUBSYS-l 

Q-TRANS EXCHANGER-l 
Q-WORK RFA-SUBSYS-l 
Q-ZHC CLSH-CNTRL-l, CLSH-SUBSYS-l PLANT-l 
RAD-HOR-DI F INSOL-l 
RAD-HOR-TOT INSOL-I DOE-WEATH-I, INSOL-I 
RAD-NORM-DIR INSOL-I INSOL-I 
RAD-TILT-DIF CASH-SUBSYS-l, CLSH-SUBSYS-l INSOL-l 

COL-EC-I, COL-EC-AIR-I, 
COL-HWB-4 

RAD-TILT-DIR CASH-SUBSYS-I, INSOL-l 
CLSH-SUBSYS-I, COL-EC-I, 
COL-EC-AIR-I, COL-HWB-4 

RAD-TIL T-TOT CASH-SUBSYS-l, CLSH-SUBSYS-l, INSOL-l 
COL-HWB-4, COL-EC-I, 
COL-EC-AIR-I 

SIGNAL FAN-I, PUMP-I, DIF-CNTRL-I 
FLOW-DIVIDER-I 

TRANS-ABS-PROD COL-HWB-4 
T-AIR-IN RFA-SUBSYS-I 
T-AMB CASH-SUBSYS-l, DOE-WEATH-I 

CLSH-SUBSYS-I, COL-EC-I, 
COL-EC-AIR-I, COL-HWB-4, 
RFA-SUBSYS-I 

T-AVG CASH-SUBSYS-I 
T-BOT-NODE ROCK-BED-I 
T-COL CLSH-SUBSYS-I 
T-COL-IN CASH-SUBSYS-I 
T-COL-NEW CASH-SUBSYS-I, CLSH-SUBSYS-I 
T-COL-OLD CASH-SUBSYS-I, CLSH-SUBSYS-I 
T-COL-OUT CASH-SUBSYS-I, COL-EC-I 
T-ENV DUCT-LOSSES-I, PIPE-LOSSES-I, 

ROCK-BED-I, TANK-I 
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E. EDL 

Corrrnand Word Abbreviation Page 

ABORT none (see Chap. II) 

BAS ELI NE none VI.9 

COMPONENT-COST C-C VI.6 

COMPUTE none (see Chap. II) 

DIAGNOSTIC LIST (see Chap. II) 

ECONOMICS-REPORT E-R VI.12 

END none (see Chap. II) 

INPUT none (see Chap. II) 

PARAMETER DEFINE (see Chap. II) 

PARAMETRIC-INPUT PAR-INPUT (see Chap. II) 

SET -DEFAULT SET (see Chap. II) 

STOP none (see Chap. II) 

TITLE none (see Chap. II) 

Keyword Abbreviation Associated Command Word 

ANNUAL-COST A-C COMPONENT-COST 

COMPONE NT -LI FE C-L COMPONENT-COST 

ENERGY-COST E-C BASELINE 

ENERGY-USf-SITE E-U-SITE BASELINE 

ENERGY-USE-SRC E-U-SRC BASELINE 

FIRST-COST F-C BASELINE, COMPONENT-COST 

INSTALL-COST I-C COMPONENT-COST 

MAJ-OVHL-COST MAJ-O-C COMPONENT-COST 

MAJ-OVHL-INT MAJ-O-I COMPONENT-COST 

MIN-OVHL-COST MIN-O-C COMPONENT-COST 

MIN-OVHL-INT MI N-O-I COMPONENT-COST 

NUMBER-OF-UNITS N-O-U COMPONENT-COST 

OPERATIONS-COST O-C BASELINE 

REPLACE-COST R-C BASELINE 

SUMMARY S ECONOMICS-REPORT 

UNIT-NAME U-N COMPONENT-COST 

VERIFICATION V ECONOMICS-REPORT 
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I nput or Output Input to Output from 
Name Component TYPE Component TYPE 

(from the CONNECT instruction) 
T-l and T-2 TEE-l CASH-SUBSYS-l, COL-EC-l, 

COL-EC-AIR-l, ROCK-BED-l, 
DUCT LOSSES-I, PIPE-LOSSES-l 

T-3 through CASH-SUBSYS-l, ROCK-BED-l 
T-5 

T-6 through ROCK-BED-l 
T-I0 

UA TANK-l 
V-HI DIF-CNTRL-l 
V-LO DIF-CNTRL-l 
WIND-SPEED COL-HWB-4 DOE-WEATH-l 
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Code-Word Associated Keyword 
ALL-SUMMARY SUMMARY 
ALL-VERIFICATION VERIFICATION 

ES-A SUMMARY 
ES-B SUMMARY 
ES-C SUMMARY 
EV-A VERI FICt,TI ON 

IX.40 



X. LIBRARY DATA 

TABLE OF CONTENTS 

A. SCHEDULES LIBRARY .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

B. MATERIALS LIBRARY .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

1. Thermal Properties of Building Materials 
2. Thermal Properties of Insulating Materials 
3. Thermal Properties of Air Films and Air Spaces 
4. Notes • 

X .A.1 

X.B.l 

X.B.2 
X.B.9 
X.B.ll 
X.B.12 





X. LIBRARY DATA 

A. SCHEDULES LIBRARY 

Graphic examples of typical schedules are included in this section to aid 
the user. The user must enter his own schedules into the program with the 

DAY-SCHEDULE, WEEK-SCHEDULE, and SCHEDULE instructions (see Chap. II). A set 
of blank schedule graphs is also included at the end of this section. 
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B. MATERIALS LIBRARY 

This section contains tables showing the thermal properties of building 
materials, insulating materials, and air films and air spaces, with associated 
00E-2 code-words. These materials are machine-addressable by 00E-2 through 
the LAYERS command in LOADS (Chap. III). 
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1. Thermal Properties of Buildina Materials 
Thermal Properties of Building Materials 

Thermal Properties 

Thickness Conductivity Density Speci fi c Resistance 
code-word Description Heat 

Feet Btu· Ft Lb Btu Hr·Ft,·oF 
Hr·Ft,·oF Ft' lb.oF Btu 

Acoustic Tile 

ACOI 3/B inch 0.0313 0.0330 18.0 0.32 0.95 
AC02 1/2 inch 0.0417 0.0330 18.0 0.32 1.26 
AD03 3/4 inch 0.0625 0.0330 lB.O 0.32 1.89 

ASOI Aluminum or Steel Siding 0.0050 26.000 480.0 0.10 

Asbestos-Cement 

ABOI 1/8 inch Board 0.0104 0.3450 120.0 0.2 0.03 
AB02 1/4 inch Board 0.0208 0.3450 120.0 0.2 0.06 
AB03 Shingle 0.21 
AB04 1/4 inch lapped Siding 0.21 

AVOI Asbestos-Vinyl Tile 0.3 0.05 

Aspha It 

AROI Roofing Roll 70.0 0.35 0.15 
AR02 Shingle and Siding 70.0 0.35 0.44 
AR03 Tile 0.3 0.05 

Brick 

BK01 4 inch ColIIIDn 0.3333 0.4167 120.0 0.2 0.80 
BK02 8 inch • 0.6667 0.4167 120.0 0.2 1.60 
BK03 12 inch • 1.0000 0.4167 120.0 0.2 2.40 
BK04 3 inch Face 0.2500 0.7576 130.0 0.22 0.33 
BK05 4 inch • 0.3333 0.7576 130.0 0.22 0.44 -

BADI Built-up Roofing, 3/8 inch 0.0313 0.0939 70.0 0.35 0.33 

Building Paper 

8POI Permeable Felt 0.06 
&P02 2-Layers Seal 0.12 
&POJ Plastic Film Seal 0.01 

X.B.2 



The",.l Properties of Blind;n; Materials 

TheMOOl Properties 

Thicl:.ness Conduct; vit)' Dens it)' Specific Resishnce 
co<Ie-word ~scription Heat 

Feet Btu·Ft lb Btu Hr·Ft2:·oF 

Hr. Ft'. of Ft' lb·oF Btu 

Co rpet 

CPOl With Fibrous Pad 0.3~ 2.0S 
CP02 With Rubber P. d 0.3~ 1.23 

, 

Ce!!Ent 

DiOl 1 Inch ItJrtar 0.OS33 0.4167 116.0 0.2 0.20 
0102 1.75 Inch ItJrtar 0.1458 0.4167 116.0 0.2 0.35 
Di03 1 inch Plaster with Sand 0.OE33 0.4167 116.0 0.2 0.20 

Aggregate 

Clay Tile, Kellow 

CTOl 3 Inch 1 Cell 0.2500 0.3125 70.0 0.2 0.80 
CT02 4 inch 1 cell 0.3333 0.2999 70.0 0.2 1.11 
CT03 6 Inch 2 cells 0.5000 0.3300 70.0 0.2 1. 52 
CT04 e Inoh 2 :ells 0.6667 0.3600 70.0 0.2 1.85 
CT05 10 Inch 2 cells 0.8333 0.3749 70.0 0.2 2.22 
CT06 12 inch 3 cells 1.0000 0.4000 70.0 0.2 2.50 

Clay Tile, Pu"r 

CTll 3/8 Inch 0.0313 1.0416 120.0 0.2 0.03 

Concrete, Heavy Wei ght 
Dried A;gregate, 1~ lbs. 

CCOl 1.25 inch 0.1042 0.7576 140.0 0.2 C.14 
CC02 2 Inch 0.1667 0.7576 140.0 0.2 0.22 
CC03 4 inch 0.3333 0.7576 140.0 0.2 0.44 
CC04 6 Inch 0.5000 0.7576 140.0 0.2 0.65 
ceos B Inch 0.6667 0.7576 140.0 0.2 0.88 
te06 10 Inch 0.8333 0.7576 140.0 0.2 1. 10 
teo7 12 inch 1.0000 0.7576 1~.0 0.2 1.32 

Concrete, Heavy Wtight 
Uodrled Aggregate, 140 lbs. 

ttll 3/4 inch 0.0625 1.0~17 140.0 0.2 0.06 
ce12 1-3/8 inch O.l1U 1.0417 140.0 0.2 0.11 
CC13 3-1/4 inch 0.2708 1.0417 140.0 0.2 0.26 
Ce14 Cinch 0.3333 1.0417 140.0 0.2 0.32 
tt15 6 inch 0.5000 1.0417 140.0 0.2 0.48 
Ce16 8 Inch 0.6667 1.0417 140.0 0.2 0.6~ 
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Thermal Properties of Buildin9 Materials 

Thenna 1 Properti es 

Thickness Conductivity Density Specific Resistance 
code-word Description Heat 

Feet Btu·Ft lb Btu Hr.Ft,.of 
Hr·Ft,.oF Ft 3 Lb.of Btu 

Concrete, light Weight, 80 lb. 

CC21 3(4 inch 0.0625 0.2083 80.0 0.2 0.30 
CC22 1.25 inch 0.1042 0.2083 80.0 0.2 0.50 
CC23 2 inch 0.1667 0.2083 80.0 0.2 0.80 
ce24 4 inch 0.3333 0.2083 80.0 0.2 1.60 
eC25 6 inch 0.5000 0.2083 80.0 0.2 2.40 
ce26 8 inch 0.6667 0.2083 80.0 0.2 3.20 

Concrete I U ght Wei ght 1 30 lb. 

CC31 3(4 inch 0.0625 0.0751 30.0 0.2 0.83 
CC32 1.25 inch 0.1042 0.0751 30.0 0.2 1.39 
CC33 2 inch 0.1667 0.0751 30.0 0.2 2.22 
CC34 4 inch 0.3333 0.0751 30.0 0.2 4.44 
COS 6 inch 0.5000 0.0751 30.0 0.2 6.66 
CC36 8 inch 0.6667 0.0751 30.0 0.2 8.88 

Concrete Blod, 
4 inch Heavy Weight 

C801 Ho 11 ow 0.3333 0.4694 101.0 0.71 
C802 Concrete Filled 0.3333 0.7575 140.0 0.44 
CB03 Perlite Filled 0.3333 0.3001 103.0 1.11 
CBD4 Partially filled concrete(l) 0.3333 0.5844 114.0 0.57 
C805 Concrete and Perlite(2) 0.3333 0.4772 115.0 0.70 

Concrete Block, 
6 inch Heavy ~eight 

CB06 Ho 11 ow 0.5000 0.5555 85.0 0.90 
CB07 Concrete Filled 0.5000 0.7575 140.0 0.66 
CBOB Perlite Filled 0.5000 0.2222 88.0 2.25 
C809 Partially filled concrete(1J 0.5000 0.6119 104.0 0.82 
C810 Concrete and Perlite(2) 0.5000 0.4238 104.0 1.18 

Concrete Block, 
S inch Heavy Weight 

C811 Hollow 0.6667 0.6060 69.0 1.10 
CB12 Concrete Fi lled 0.6667 0.7575 140.0 .88 
CB13 Perlite Filled 0.6667 0.2272 70.0 2.93 
CB14 Partially filled concrete(lJ 0.6667 0.6746 93.0 0.99 
CB15 Concrete and Perlite(2) 0.6667 0.4160 93.0 1.60 

See NOTES at the end of this Section. 
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Thermal Properties of Buildin, Moterials 

Thermal Properties 

Thic""ess Conduct j vity Density Specific Resista~,:e 

tode-word Description Heat 

Feet Btu' Ft !:£... Btu Hr. Ft2. of 

Hr.Ft£·oF Ft3 Lb·oF Btu 

Concrete Block, 
12 inch Heavy Weight 

CB16 Ho11ow 1.0000 0.7813 76.0 0.2 1.22 
CB17 Concrete Filled 1. 0000 0.7575 140.0 0.2 1. 32 
CB18 Partially filled concrete(l) 1.0000 0.7773 98.0 0.2 1.29 

I 

I 
Concrete Block, 
4 inch Medium WEight 

C821 Ho11ow 0.3333 0.3003 7£.0 0.2 1.11 
CB22 Concrete Fi 11ed 0.3333 0.4455 115.0 0.2 0.75 
C823 Perlite Fi11ed 0.3333 0.1512 78.0 0.2 2.20 
C624 Partia11y filled concrete(l) 0.3333 0.3306 89.0 0.2 1. 01 
C825 Concrete and Perlite(2) 0.3333 0.2493 90.0 0.2 1.34 

Concrete Block, 
6 in:h Medium Weig~Lt 

! C626 Ho 11 ow 0.5000 0.3571 65.0 0.2 1. 40 
C827 Concrete Filled 0.5000 0.4443 119.0 i 0.2 1. 13 
C828 Perlite Filled 0.5000 0.1166 67.0 I 0.2 4.29 
C629 Partially filled concrete(l) 0.500e 0.368( 83.0 0.2 1. 36 
CB30 Concrete and Perlite(2) 0.5000 0.2259 84.0 0.2 2.21 

Concrete B1ock., 
8 inch Medium Weight 

C831 Hollow 0.6667 0.3876 53.0 0.2 1.72 
CB32 Concrete Filled 0.6667 0.4957 123.0 0.2 1.34 
CB33 Perlite Filled 0.6667 0.1141 56.0 0.2 5.84 
C634 Partially filled concrete(1) 0.6667 0.4348 76.0 0.2 1.53 
CB35 Concrete and Perlite(2) 0.6657 0.2413 77.0 0.2 2.75 

Concrete B1ock., 
12 inch Medium WEight 

CB36 Hollow 1.0000 0.4959 58.0 0.2 2.02 
C837 Concrete Filled 1.0000 0.4814 121.0 0.2 2.08 
CB38 Partially filled concrete(l) 1.0000 0.4919 79.0 0.2 2.03 

See NOTES It the end of this Section. 
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Tho ... l Propertl., of 8ullding Moterl.l. 

The"" 1 Propertfes 

Thlckn.ss Conci.lctiy1ty Dens it,)' Specific! Resisterl::e j 
eode-word DescriptIon Hut 

Feet Btu·rt I Lb Btu Hr'·t=' ::;: -
Hr·Ft 2 • cF Ft' Lb. or B!.i.i 

Concrete Slock. 
e inch light weiget 

CE~l He 11 "" 0.3333 0.2222 65.0 
I 

0.2 1 . 5~ 
CE42 Concrete Filled 0.3333 0.3SS5 

I 
104.0 0.2 0.5: 

CoO p.,lite Fi 11ee 0.3333 0.1271 67.0 I 0.2 2.62 I , 

eE44 Perti~ll'y filled con::rfte(l) 0.33.33 0.28:2 7E.O I 0.2 1 . 19 
eE4E Cencrete Inc Perlit.(2) 0.3333 0.2075 79.0 

I 
0.2 1.S: 

I I 

ConcretE E'oc'" 
6 inch lig"',t W€1g":t 

CB45 He 11 ow 0.508~ 0.2777 55.0 

I 
0.2 1.8: 

CB4) Cor:::r-et€ ri11ed O. 5~~J 0.3819 11 C. C' C.2 1. 31 
eE4S Perlite Filled 0.50::: 0.09t5 5).0 0.2 5. OS 
CS4, P~rtiell'y fi11e!:' concl"'€te(l) 0.58J: 0.3129 73.G I 0.2 1. ~ 7 
CB50 Cenc",,! •• nd Perlite(2) 0.500: I 0.1929 74.0 0.2 2.55 

I 

Concretl: Block, 
S inch Ligrlt Weigilt 

CB51 He11 CJI,\I 0.6SE) 0.3333 45.0 0.2 2.0: 
CE52 Concrete Filled 0.66U O.~359 115.0 0.2 1. 53 
CES3 Peri ite ri lled 0.6657 0.0953 48.0 0.2 6.92 
CB54 Partitl1y filled concrete(1) 0.6£ S7 O.38~E 6E.O 0.2 1. 73 
CE" -- Coocre!. Ind Perlite(2) 0.66E7 0.2095 6,.0 0.2 3.16 

Concrete Block, 
12 inch Light W<ight 

CESS Ho 11 ow 1.0000 0.4405 e9.0 0.2 2.27 
CBS7 Con:rete ,1 lied 1.00J8 0.419, 113.0 0.2 2.32 
CESS Plrtial1,)' fil1.d concreteCl) 1.0000 0.427~ 70.0 0.2 2.34 

ifp.u. or Plaster Board 

&'01 1/2 Inch 0.0417 0.0926 50.0 0.2 0.45 
;P02 S/6 Inch 0.0521 0.0920 50.0 0.2 0.56 
&'03 3/~ Inch 0.0625 0.0926 50.0 0.2 0.67 

~,urn Pl .. t.r 

&'04 lIe Inch light W.ight Agg""g.t. D.0625 0.1330 45.0 0.2 0.47 
&'05 1 inch Light Woight Aggregate 0.0833 0.1330 45.0 0.2 O. E3 
&'06 3/4 Inch Sind Aggregate 0.0625 0 •• 736 105.0 0.2 0.13 
&'07 1 inc:!; Sind Agg,..~te 0.0533 0.~736 105.0 0.2 0.18 

Set KOTES at the end of thl' Section. 
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Thermal Properties ofSulldlng Materials 

Thermal Properties 

Thfc~ness Conductivity Density Specific Resistance 
code-word Description Heat 

Feet Btu· Ft Lb Btu Hr o Ft2.oF - --
Hr·ft,·oF Ft' Lb. of Stu 

Hard Board. 3/4 inch 

HSOl Medium Density Siding 0.0625 0.0544 40.0 0.28 1.15 
HS02 Medium Density Others 0.0625 0.0608 50.0 0.31 1.03 
HS03 High Density Standard Tempered 0.0625 0.0683 55.0 0.33 0.92 
HS04 High Density Service Tempered 0.0625 0.0833 63.0 0.33 0.75 

LTOl Linoleum Tile 0.30 0.05 

Parttcle Board 

PSOl Low Density 3/4 inch 0.0625 0.0450 75.0 0.31 1.39 
PS02 Medium Density 3/4 inch 0.0625 0.7833 75.0 0.31 0.08 
PS03 High Density 3/4 inch 0.0625 0.9833 75.0 0.31 0.06 
PSC4 Underlayment, 5/8 inch 0.0521 0.1796 75.0 0.29 0.29 

Plywood 

?WOl 1/4 inch 0.0209 0.0667 34.0 0.29 0.31 
PW02 3/8 inch 0.0313 0.0667 34.0 0.29 0.47 
PW03 1/2 inch 0.0417 0.0667 34.0 0.29 0.63 
PW04 5/8 inch 0.0521 0.0667 34.0 0.29 0.78 
PII05 3/4 inch 0.0625 0.0667 34.0 0.29 0.94 
PW06 1 inch 0.0833 0.0667 34.0 0.29 1.25 

Roof Gravel or Slag 

RGOl 1/2 inch 0.0417 0.8340 55.0 0.4 0.05 
RG02 1 inch 0.0833 0.8340 55.0 0.4 0.10 

RTOl Rubber Tile 0.05 

SLOl Slate. 1/2 Inch 0.0417 0.8340 100.0 0.35 0.05 

STOl Stone. 1 inch 0.0833 1.0416 140.0 0.2 0.08 

SeOl Stucoo. 1 inch 0.0833 0.4167 166.0 0.2 0.20 

nOl T~rrazzo, 1 inch 0.0833 1.0416 140.0 0.2 0.08 
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Thermal Properties of Building Materials 

Thermal Properties 

Thickness Conductivity Density Specific Resistance 
code-word Description Heat 

Feet Btu·Ft Lb Btu Hr·Ft,·oF -
Hr o Ft2. cF Ft3 Lb.oF Btu 

llood, Soft 

Il001 3/4 inch 0.0625 0.0667 32.0 0.33 0.94 
11002 1.5 inch 0.1250 0.0667 32.0 0.33 1.87 
W003 2.5 inch 0.2083 0.0667 32.0 0.33 3.12 
llD04 3.5 inch 0.2917 0.0667 32.0 0.33 4.37 
11005 4 inch 0.3333 0.0667 32.0 0.33 5.00 

llood, Hard 

WOll 3/4 inch 0.0625 0.0916 45.0 0.30 0.68 
11012 1 inch 0.0833 0.0916 45.0 0.30 0.91 

Wood, Shingle 

11501 For Wall 0.0583 0.0667 32.0 0.3 0.87 
W502 For Roof 0.94 

X.B.B 



2. Thermal Properties of Insulatina Materials 

Thermal Properties of Insulating Materials 

Thermal Properties 

Thickness Conductiyity Density SpeCific I Resistonce 
code-word Description Heat 

Feet Btu·Ft 

I 
Lb Btu Hr·Ft 2 .oF 

Hr. Ft'. of Ft' Lb. of Btu 
I 

Mineral Wool/Fiber 

I IN01 Batt, R-7(3) 0.1882 0.0250 .60 0.2 7.53 
IN02 Batt, R-ll 0.2957 0.0250 .60 0.2 I 11.83 
IN03 Batt • R-19 0.5108 0.0250 .60 0.2 20.43 
IN04 Batt, R-24 0.6969 0.0250 .60 

I 
0.2 27.88 

IN05 Batt, R-30 0.S065 0.0250 .60 0.2 32.25 

INll Fill, 3.5 inch, R-ll 0.2917 0.0270 I 
.60 0.2 10.80 

IN12 Fill, S.5 inch, R-19 0.4583 0.0270 .63 0.2 16.97 

Cellulose 

IN13 Fill, 3.5 inch, R-13 0.2917 0.0225 3.0 0.33 12.96 
IN14 Fill,5.5 inch, R-20 0.4583 0.0225 3.0 0.33 20.37 

Preforned Minera1 Board 

I IH21 7/8 inch, R-3 0.0729 0.0240 15.0 0.17 3.04 
IN22 1 inch, R-3.5 0.0833 0.0240 15.0 0.17 3.47 
IN23 2 inch, R-6.9 0.1657 0.0240 15.0 0.17 6.95 
IN24 3 inch, R-l0.3 0.2500 0.0240 15.0 0.17 10.42 

Po lys tyrene, Expanded 

IN31 1/2 inch 0.0417 0.0200 1.8 0.29 2.08 
IN32 3/4 inch 0.0625 0.0200 1.8 0.29 3.12 
IN33 1 inch 0.0833 0.0200 1.8 0.29 4.16 
IN34 1.25 inch 0.1042 0.0200 1.8 0.29 5.21 
IN35 2 inch 0.1667 0.0200 1.8 0.29 8.33 
IN36 3 inch 0.2500 0.0200 1.8 0.29 12.50 
IN37 4 inch 0.3333 0.0200 1.8 0.29 16.66 

Po lyurethane, Expanded 

IN41 1/2 inch 0.0417 0.0133 

I 
1.5 0.38 3.14 

IN42 3/4 inch 
0.

0625
1 

0.0133 1.5 0.38 4.67 
IN43 1 inch 0.0833 0.0133 1.5 0.38 6.26 
IN44 1. 25 inch 0.1042 0.0133 1.5 0.38 7.83 
IN45 2 inch 0.1667 0.0133 1.5 0.38 12.53 
IN46 3 inch 0.2500 0.0133 1.5 0.38 18.80 
IN47 4 inch 0.3333 0.0133 1.5 0.38 25.06 

See NOTES at the end of this Section. 
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The ... , Properties of Insul.tlng ~teri.ls 

Tile...,. 1 Properties 

hic~ness Conductivity Dens Hy Specific Resiste;.::e 
c~....crd ~scrlptlon Heat 

Btu·H It Btu Hr.Ft 2 • Cr 
Feet Hr· H'. of Ft' Lb.oF Stu 

lire. Fo ...... 1 de hyde 

I~5l 3.5 Inch, R-19 0.2910 0.0200 0.7 0.3 14.5; 
I~52 5.5 inch, R-30 0.4588 0.0200 0.7 O. 3 22.90 

Insuhtioe Boud 

IN61 Shu.thing. 1/2 lnch 0.0~17 0.0316 18.C 0.31 1. 32 
INE2 ~~c't~tnc, ~/~ in5h 0.006 0.0316 1 E. C 0.31 1. 9, 
IN63 ln~ € ~acker. 3 b inch 0.0313 0.0331 10.0 0.31 0.9:-
1~6~ ~ail base Sheathins, 1/2 Inch O. O~ 17 0.036[ 25.0 0.31 1. 14 

Roof Insu1.tion, PrefOro£d 

IN71 1/2 inch 0.0<:17 0.0300 16.0 0.2 1. 39 
IN72 1 Inch 0.0833 0.030: 16.0 0.2 2.78 
IN73 1.5 inch 0.125: 0.03:0 lE. e 0.2 4.17 
IN74 2 inc'1 0.1667 0.030:' 1f.e 0.2 5.5: 
I1il5 2.5 inch 0.20E3 O,C3J: 16.0 0.2 6,;~ 

IN76 3 inch 0.250: 0.03DO 16.0 0.2 B.33 
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3. Thermal Properties of Air Films and Air Spaces 

The ..... l Properties of Air Films and Air Spaces 

Thermal Properties 

Thickness Conductivity Density Specific Resistance. eode-word Description Heat 

Feet Btu' Ft ~ ~ Hr·Ft 2 .oF 
Hr·Ft2 .oF Ft 3 Lb·oF Btu 

Air Layer, 3/4 inch or less 

Alll Vertical Walls 0.90 
Al12 Slope 45 degrees 0.84 
All 3 Horizontal Roofs 0.82 

Air layer, 3/4 inch to 4 inch 

Al21 Vertical Walls 0.89 
Al22 Slope 45 degrees 0.87 
Al23 Horizonta 1 Roofs 0.87 

Air Layer, 4 inch or IIrlre 

Al31 Vertical Walls 0.92 
Al32 Slope 45 degrees 0.89 
Al33 Horizontal Roofs 0.92 
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4. Notes 

NOTE 1 

NOTE 2 

NOTE 3 

NOTE 4 

NOTES 

TO 

Tables of Materials and Air Spaces 

One filled and reinforced concrete core every 24 inches of wall 
length. 

One filled and reinforced concrete core every 24 inches of wall 
length with the remaining cores filled with perlite insulation. 

Nominal thickness is 2 inches to 2-3/4 inches. Resistance value is 

based on a thickness of 2.26 inches. 

The air space resistance value represents a compromise between 
actual summer and winter values. There is no mechanism in the 
current program for varying air space resistance as a function of 
temperature. 
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