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PRO C E SSI N G N ONST ANDA R D W EATH ER DATA FOR DOE-2

by

Fred Buhl
S im u lat io n R es earch G ro up

Th e DOE·2 weather processor is capable of processing raw weather data in a variety of
formats into a DOE-2 compat ible form. Quite frequently. howeve r, users ob tain weather
data in a format th at is unknown to t he weather processor. T he user t hen has two al ter
nat ives: convert the data into a known format : 0 1' process the raw wea the r data directly
by filling in the emptv subrouti ne OTHER in the DOE· 2 weather processor.

Use o f t he su b r ou t ine O TH ER
OTHE R is a typi cal weather «1<11 ,1 processing subroutine in the DOE-2 wea t her processor
- it just doesn' t cont ain any code! BUI like the ot her such routines (TRYDCD,
T';" fYD CD, etc.] it is called once every :2.-1 hours h,\' suhrcutlne PACKER , an d it s use can
be triggered by the weather processor input. P utti ng OTHER in the first 5 colum ns of
the 3rd reco rd of the P.-\CK input sequence infor ms the weather packer t hat subroutine
OTHER will be used for reading in and processing the raw data. It is up to the user to
then supply the code in OTHER that will do th is.

Basically, the ar rays in the com mon block j R.-\ \\'OAT j must be filled for eac h call to
OTHER , The arrays are dimensioned :!.l, and are all integers. T hey are

IDRY, I\\ "ET
and IDE\\'

IPRESS

rwxnsr

[CLA-\ IT

[SOL, ID :'\

ICLTY, ICLTYI

drvbulb. wetbulb. and dewpolnt temperat u res in degrees
F ahrenheit. rounded to the nea rest whole degr ee.

atmospherl c pressure in inches of l lg ti mes 100 (so 29.02 will be
~!J n:2 . CI(' .)

wind speed . in knot s (!) (ncnrce t whole knot ).

cloud :1I11011Ilt (sky r OYE'r). 0 - 10: 0 = no clouds, 10 = tota lly
clou dy .

tot al solar 0 11 a hori zont al surface and direct normal (beam) solar
radiation . both in Bt llj Sqft-lll', nea rest whole unit.

wind di rection in compas.... points (0 - l ,~ ) . 0 is north, 15 is ::'\0.\ V.

DOE-:! cloud tvpe - leLTY t akes (h e values O. I , and 2. ICLT YI
is 1I1l11SN I. Type 0 is the most transparent cloud category. It con
t ains TRY types Sand n (cirrus and cirrostratus o r cir ro
cumulus]. Type 1 is the most opaque. It contains TRY type 2
[stra tn s or Tractus stra tus]. Type :! is of intermedi.ate tran
sparencv. It cont ains 311 ot her types of clouds. and IS a good
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lRN, ISN

default if no cloud type information is available.

the ra in and snow fl ags. Set to I if raining or snowing, 0 ot her
wise. IRX and IS~ are neve r used , but it is nice to set them any
way . w hen printed ou t along with the othe r weather variables
wit h the LIST option of the weather processor. they can help
expla in som e ot herwise odd looking weather o r sola r data.

Frequent ly t he raw data will include drybulb and relative humi dity. inst ead of drybulb,
wetbulb, and dewpolu t as required by t he weather processor. The user should use the
procedure given in l OS!) "ASHRA..E Fundamentals , page 6.H , sit uation num ber 3. A
slight ly different procedure is used in th e exa mple OTHER subroutine at the end of t his
article.

In the case of solar dat a. t he weather processor needs total hori zontal and direct normal.
The dat a is often in the form of di rect a nd diffuse on a horizontal surface. The cosine of
the solar zenith angle (or the sine of t he solar alt it ude ) must then be calc ulated in order
to ob tai n the direct normal from t he direc t horizont al. This calcula tion involves know
ing the solar declination angle and t he equa tion of time. and is comp lica te d by the fact
that t he cosine of t he zenith angle must usually be averaged ove r a one hour t ime bin,
since the solar data point is usually the average ove r 1 hour of a number of data points
taken at less than I hou r intervals. In this case it is best to simp ly follow the procedure
shown in the examp le subroutine. As in th e example. it is usually necessa ry to do a limit
check on t he resulting di rect normal. pa rticularly at sunrise and su nset , where the data
is frequently bad.

Someti mes only tota l hor izont al solar data is avail able . A model mu st then be employed
to obtain t he direct radiation from the total. " 'e recomme nd the model of Erbs, Klein,
and Duffi e, describ ed in Solar Energy, volume 28, page 293 (1!)82) .

C onverting t he data t o TRY form a t
The alt ernative to creat ing a ll OTHER subroutine is to conver -t the raw data to a st an
dard format known to t he DOE-:! weat he r processo r. The easiest format to use is TRY
whi ch is described in the DOE-:! Reference Manual. volume 2. page VIII .26.

Only th e fields list ed below need be filled! !

da y to tal sky cove r
dew point temperature type of lowest cloud layer
dry bulb tempera tu re wet bulb temperat ure
month wind direc tion
stat ion num ber wind speed
stat ion pressure year

weat her (not strict ly necessary)
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The major deficiency of the TRY form at is th at it hasn't included solar data. In DOE
2.10, however , the weathe r processor has been alte red to look for solar data in TRY
record s:

columns 57-59 total horizonta l radiation in I3tu/ sqft-hr;

columns 61·63 direc t norma l radia tion in I3t u/sqft·hr,

The user must specify SOL-ill ra the r than :'\OR~lU in the third record of the PACK
input sequence for th is to work.

Examp le OTHER s u b rou t ine

Here are the Uf'D..\ TE mods to the DOE-2.1D weather processor to create an example
OTHER su brout ine .

I S THE SOU R
DE.\IlC( 2 ) I S

DE.-\IlC( I )
R-\D J.-\..'\"5 :
I" II00ll S .

C

C

C
C
C

C

- I Thi s add s c o d e t o OTIIER to p r o c e s s d ata Lr o m a G er ma n

-I TRY fi l e; t h i s Lo rma t h o s no r e s embl an e e to a I'S TRY fi le,

" IDE.,'1' GERmy
- I OlllER _5

"CALL / LOCALD/
"C.\LL / COXST/
"c.\L L / TI~ 'ES/

· C.\LL I~ OXTHC/

· 1 OTHER. H
DI~!EXS lOX DE.-\IlC( 5)

DAY OF YEAR
IDOY ~ DEFORE ( 1\1''1'11 ) + IDAY

GET Sl"X P.\R.-\.\IETERS .
DECL IX.\T IOX -'-"GI.E IX
TilE EQL \ TI OX OF T I~IE

CALL SlN 'R.\I( IDO)" . DEAI3C )
SOL.·\ R CO:'\ST.-\..'\T

SOLCO" _ ' 3 6 . '" ( I . +0 . aa • COS (DTOR" 360 . "FLO.\T ( IDOY ) / 3 6 5 . ) )
LOOP O\ER 1I00llS I" l llE D.W

DO 1 0 0 0 IH= I , 2 1
C RE.\D 1:'\ \\E.-\TJlER DAT,-\
C Sh.l'CO\' s k v e o ve r in eigh ths ( 0 .0 - 1 . 0 )
C I\Q :'\"DR wind di rec tion in deg r ees : no rth = 0

C \\:'\l)SPD wi nd spee d in Ill /50

C PRES\lD p r e s s u r e in mi J I i b a r s
C roRY dry b u lb t emp e r a t u r e in d e g C ,
C RELII r e l a t i Y e h um i d i t y ( 0 , 0 - J " 0 )
C IDIP.lJ d irect so la r o n a ho r i a su r r a c e In w/ m- -'J
C JD I FFII ditlu e e s cla r o n a h o r j z su r f a e e I n w/m- - '!.
_ _ _ _+_ •. _ 1 __ . _+ _. --2- __ . +_. _ - 3- _-- +- - - - 1- - - · +' --·5 - -· -+ . - - -6 - - - - + - - ·· 7
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READ ( 11\11111,9 00 1) I\R , ID , 1 ~I ,IIIR , SKYCXJV , I\\'I 1\"OR ,II1\"OSPD ,IISVECT ,

I I\vnlR , DEP , PRES~ IIl , TDRY , RELH, IDI RH , IDIFF H , I LLl ' li , IRI! , IA'IMlli
900 I FOR.\1.\.T( II . 3 12 . IX , F -I • :? • IX . 13 , 2 ( IX , F .. . I ) , IX , 12 , IX , F .. . 1 I IX I F6 . 1 •

1 l X , F 5 .1 , IX , F 4 . 2 ,I X , I4 ,I X ,I4 ,I X ,1 7 , IX ,I4 ,I X ,14 )

C CXJ~YERT DRYBl 'LB FRCM CE.'T ICRADE TO FAIIRENIE IT
IDRYF = I . S- W RY + 3 2 .

C CALCULATE \\ETBl'LB A'"O DL"PO I~T

C SATlllATED V.-\POR PRESSlRE
PS - PI~\\'IS(TDRYF)

C PARTIAL PRESSlRE
PlV = RELI!" PS

C CXJ~YERT PREssmE mo.-I ~IILLIB.\RS TO I:\ClIES OF HC
PRE SHG ~ . 0 2 9 5 3 · PRES~D

C HL>IIDIn' llATI O
HnR\T = 0 . 62 2 "PlI,/ {PRESIIC- I" ·)

C SPECIF IC E~Tll\LPY

E\i1t ... O. 2 4 *1DRYF + ( 106 I. +O. H 4 *TDR)l'} · lll),R.\ T
l\IETF - \\ BF (E.' TlI , PRESIIC )
Y - LOG(IW)
IF ( PI\' . LE. 0 . 1836) ll lE.'i

IDD \F i 1 . 0 8 + 2 4 . 8 7 3 *Y + 0 . 8 92 7 *)' ·"1'

ELSE
IDD\F = 79 .0 4 7 + 3 0 .5 79 *)' + 1. 8 8 9 3*"· )'

E.'"O IF
C CO:\YERT WI\l)SPEED rRCM ~1/ S TO 10-UTS

WSKI\UT - 1 . {H3S *\\ \ 1)$ PD

SOLJIOR - o.
SOLDRN = o .

C SET l1'PER ..""0 LC"'ER Ho m A'iCLE B IN EDGES
C FOR SOLAR ZE:\ ITH A'iCLE C.\LCULAT I0:'>1 .
C 110m A."CLE I." l 0' ITS OF 1I0 m s .

UL - FLOAT( IH) - 12 . +FLOAT(~TZ) +DE.\BC(2) - ST.\L0 ;\1j P IOV12
BL -l'L - I .

e Svi\TI ISE :\."\1) Sl":'S ET 1I0l11 A.''CLES
SSl l\ - ACXJS (-L~'i (S T\LAT ) " L~'i( DE.\BC ( I)) ) j P IOV 1 2

SRIl\ - - SSllA
C SK JP IF srx 00\),'

IF «Ol . LE . SRll\) .OR. (BL .CE. SSIl\)) co TO 30 0
C RESET B I." EDGES AT Sl::-'RI SE OR Sl'."SET

IF ( SRIlA .CT. BL) BL _ SRIl\
IF (SSIL\ . LT. l'L) u, _ SSIl\
IF ((Ol-BL) . LT.. 02) GO TO 300

__ __+ -1 - •• - +- - - -2- · - -+ - - - - 3- - - -+ - - - - 4 - - - - + - - - - 5 - - - - + - - - - 6 - _ . - + - - ·-1
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C TOTAL 1I0 R I ZO:<TAL SOLAR, CO).YERT FRQ\I "'/M" 2 TO
C BTU/( FT"2 )( 1I1l )

SOLHOR ~ . 3 17 2 1 ' FLO.H ( IDIIlII+ ID IFFH )
C GET THE AHIl.-\GE OF TIlE COS II-E OF TIlE SOLAR
C ZENITH A-"GI. E FOR THE 1 HOm T I ~ IE B I:-1

A ~ S IK( DE-\BC( l) ) ' S I:«ST -\LAT )
8 ~ COS(DE-\BC( l ) ) 'COS(ST -\LAT)
COSZ IN ~ A' ( U - BL ) + B' ( S I:« P IOV12 ' c L )- S I" (PIOV12 'BL) ) / P IOV12
COSZ.W ~ COSZI-"/( l"I.-DL )

C GET D IRECT :'\OR\l\ L SOLAR
SOLDR'J = .3 I i:? 1* FLOAT( ID IRII) jCOS ZAV

C PUT L J:-' 1J TS O~ TIlE Sl ::-'R ISE A'1) SL1j\SET BE.>\.\1 R-\DIATIO~

CAU ~ 1-\.'1l 1R (COSZ.W. SOLCO-" , DIIl.\I-\.' )
SOLDIl.'i ~ A\ lI-" 1(SOLDR-" , DI R\ I,-,)

30 0 CONTIXLE
C F I LL THE 0.-\1'.-\ .-\RRAYS

IDRY( III ) ~ IROL"D (TDRiT )
IIIET ( III ) - M1-"0( IDRY( I II ) , 1R0 1"D( l\\ElT ) )
IDEW( IH ) ~ ~1I "0 1 I\lET I I II) . 1R0 1" D ITDDlF ) )
IPRESS ( III) ~ I Il0 l " D ( ' 0 0 . ' PRESlIG )
III",DSP ( IIi ) - 1R01c-D (\I'SI0'OT)
III",D IR I I Ii ) ~ 1R0 1c-D ( .°,H ' H • FLO.-\T( I\l DDIl ) )
IF ( I\I:--D IR( I II) .EQ. 10 ) III)'D IR ( IH ) ~ °
ICLA\ IT( iii ) ~ 1R01" D ( ' 0 . ' SKYCo\' )
I SOL( IH ) ~ IR01':\D I SOLIlOR )
IDN(I H ) ~ I Il0 l " D ( SOLDR-")
ICLT)'( III ) ~ 2
ICLTI' l I iii ) ~ 2
I Il.'1 ( IH ) ~ °
ISK( IH ) - °

100 0 CO:-.o'T I Z\lJE
· · . · + · · - - 1 .·- -+ - --- :?· - - -+ - - - -3- - - -+ - - - · .. - - · -+ - - --5 · · · · + - - - -6 - - - - +---- 7
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A M ethod t o Quick ly Analyze DOE-2 Ou tpu t s
by

Dominique D umort. le r
Building En ergy Systems Program

Bldg. oo, Room 2024
Lawrence Berke ley Laboratory

Berke ley, CA 9·f i20

Phone: (415) 486-4156

Introduction
A project involvi ng the DOE-2 program may sometimes require anal ysis of many pages
of outpu t . Additionally, th e param etri c st udies portion of the sa me project may require
that this analysis be done repeti tlve ly. Such a t ask is far from un common for someone
using DOE-2. Unless t he right too ls are used, t he repet itive extraction and plotting of
t he hundreds of nu mbers dispersed throughout the DOE-2 output becomes a time con
sumi ng, mind-numbing task. The method described herein ma kes the analysis process of
a DOE-2 run quick and (a lmost) painless!

The following article is broken dO\\"I1 as follows: Flrst -, the different steps involved in the
method are describ ed . Second . an exa mple is shown, giving; th e specifi c details related to
each step. Most of the basics of t he computer programs used in t his method are
explained; however, t he casual DOE-2 user should not expe ct to gain immediate expe r
tise solely as a result of thi s art icle. P lease feel free to cont act me at LBL if you have
quest ions, comments, or suggestio ns.

M ethod D es cri p tion
The following method uses three soft ware tools. They are:

1) A wk ' , a powerful fi le-processing programming language that is availab le for the
MS-DOS and U::\IX opera ting syste ms . Awk is designe d to make many common
info rmation an d ret rieval t ext manipu lati on tas ks easy to st at e and perfo rm .

2) V eraat e r-m'', a communica tion progr am , availab le on t he Macintosh P ersonal Com
puter.

3) Cricket C r-aph ''. a scienti fic gra phing program . avail able on the Macintosh P er
son al Com puter .

l ." " k is pan of the utility package eontain ed i n the Unix op ~ r . ti ~ g system. It is also available tor MS/DOS and OS/2 thro ugh
~lonke Kftn SyHf ms, Ine. 35 Ki ~g Strtt t Xorth, WaHrloo, Oeranc, C. ~.da (\'2J :!Wg - Phone: (800) 265-2797.

2 Ye r se t erm 4.0 is available from SY~ frs..¥ Soft ,..-att. :! ~5 i Per kiomen Avenue, Rfldi~g, PA 19606 - P hone: (215) 779·0522,

3 C,kkft G rap h is au .ilablf from Cric ket Sort warf , ~ O \' . lIq Strum Parkw ay, ~ I a l\' frn , PA 1 93~5, - P hone: (215) 889·0267,
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Figu re 1: Descr i pt ion of the Meth od

As shown in F ig. 1, Awk acts as a fi lte r; it
removes headers and comments fro m t he
DOE-2 output and crea tes an d formats a
fi le t hat contains only the data to be
analyzed . Versate rm is used to tra nsfer the
fi le created by Aw k from UXIX to the
Macintosh . Cricket Graph is the platform
fro m whi ch dat a t ransform ati on. simple
regression analysis and plotting ca n be per
form ed easily and qulcklv. In addit ion to
its user friendliness, Cri cket Graph has
excellent page layout capabilit ies an d
allows the print ing of more than one re
sizable graph on a page with excellent out
put produced on a laser printe r.

I. Data Filtering
On Unix or MS·DOS Wilh AWK

2. Data Transfer
From Unix to the Ma cintosh with Vt'rsQ/t'rm

3. Data Analysis and Plotting
On tht' Macintosh with Cricke t Grap h

OOE -2 Ou tpUI

1
..
,,~

I i i
Uni.

1
~

Formatted Report

Step - By-St ep Exam ple

F igure 2 shows a port ion of DOE- 2 out put that will be used to demonstrate the method.
T he study consists of looking at t he variations of the maximum daily cooling coil powe r
for a typica l office building. P rinted are the da ily minimum . maximum , integrated, an d
ave raged values for the wet bulb tern perat ure , d ry bulb temperature, solar gai ns, and
building cooling loads. (T he analysis covers the ti me peri od June 1 to Octo ber 15, but
only t he las t few da ys of October are shown in F ig. 2.)

S tep One The first st ep in t he method is to use Awk . .Awk scans the DOE-2 output
fi le and to each record th at mat ches a certa in pa ttern , it applies a set of procedures.
Patterns and procedu res are specifi ed in an Awk scrip t. The procedures can be simple
calculations , con diti on al Ijs or print st a teme nts t hat apply to fields of a record. W ithin
a file each record is defined by th e record separat or (RS ) an d fields within eac h record
are defined by the field sepa ra to r (FS). By default. RS is a carriage return an d FS is any
number of spaces; they do not need to be changed for t he analysis of a DOE-2 output.
In the Awk language.

$0 is t he variable th at conta ins the record ,

$i is the vari ab le that con tains the ith field wit hin the record .

The bottom of F ig. 2 shows 81 t h rough $8 for the DOE-2 out put used in this example.

To run an Awk script on t he Li:'\IX syst em. type the command

awk -f AwkScri pt Xame Ftlelcame

Where "Awk .Scrl pt Name" is the name of t he file t hat contains the Aw k script and
"F ileName" is the name of the fil e to which t he Awk script is to be applied.

-8-



1 EPRI THER.\lAL EI"ERGY STOR.\GE PRO JECT, \ 'ARLW LE AIR \ 'OW ME SYSTEM

CUSTOM WEIGHTL"' G FACTORS

REPOR T. - HOURLY-REPORT

GLOBAL GLOBAL GtoBAL RZI RZ5 BLD·SYS BLD·SYS

WET DRY STD RETN TOT CLG
BULB DUB :\ IR 2O:"E 20:-'1> AIR COIL

TE.\IP TE\IP E:"TII TE~IP TE.\IP TE\IP PO WER
F F BTU/LB F F F BTUfHR

( 7) ( 8) ( 12) ( 6) ( 6) ( .) ( 6)

o D.\ILY SU\ l.\L\RY (OCT 13)
MN 57.0 50.0 ~ -t ..:'O . 1.'2 ;0 .1 .0 O.

MX 62.0 68.0 ~8 .00 71.1 71.2 .0 O.

SM t H O.a 1506.0 639.50 Ii 13.3 169-1 .0 .0 O.

AV 60.0 62.8 26.65 i l. -t 70.6 .0 O.

o DAILY Sv'\ l.\L-VlY (OCT 14)
\IN 43.0 -l6.0 16.50 ; 0 .5 68.3 .0 O.

\IX 59.0 62.0 26.00 73.1 73.0 za.s 104939 .

S\ l 1183.0 1200 .0 -1 82 .00 1733.2 1, 09 .5 810.1 10947 19.

AV 49.3 53.8 20 .08 -.. 41.2 33.8 45613 .1 _ . -

o DAILY Sv'\l.\L-VlY (OCT la)
\IN 33.0 37.0 12.00 70.1 66.1 .0 O.

\IX 45.0 55 .0 ir .so 13.1 73.0 73 .7 102049 .

S\ I 955.0 1115.0 36 1.50 1730..1 169-4.7 809.3 1033394.

AV 39.8 -I lL5 1.), 06 72.1 10.6 33 .7 ' 3058.

o \IONTHLY SU\l.\L-\RY ( OCT )
\1;'01 33.0 36 .0 12.00 70.1 66.7 .0 O.

\IX 65 .0 ; 8.0 30.00 75.9 78.0 i 6.5 186596.

S\ l 18392.0 2111 6.0 7698.50 26290 .5 26080.6 8973.8 14205990 .

AV 5 1.1 58 .7 21.3:3 . 3 .0 i 2A 24 .9 39-16 1.

o YE.-VlLY SL'\ l.\L-\RY
~tN 33.0 36.0 12.00 ro.r 66 .7 .0 O.

\IX 78.0 !HI.O ~ :! . O 85 .1 88 .5 81.8 464624.

S~l 202712 .0 ::!3 1I56 .0 930 Ei..sO :! 5 399~ .5 Z·')39 H .8 81400 .5 252804000.

$I 12 $3 $4 $5 !O 17 18

AWK Field s for the las t lin e

Ftgnre ~ : Example DOE-2 Output
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BEGIN {
printf"%5s \1%55 \1 %65 \n","Date","MaxDb","MaxClg" > "Project"
printf"%5s \[ %55 \1%65 \n":' .....Deg F ',"BtuIhr" > "Project"
OFS=" lIr'

}
S2 YEARLY" {getline.getline.getline]
S2 MONT!ll.Y" {getline.getline.gerline}
S2 DAILY" {date. S4S5}
S! MX" {print dale,S3 ,S8 > "Project"}
END {print "Job Dooe!"}

Figure 3: Exampl e Awk Scrip t

In th e example, t he Awk script . Fig. 3. is used to extract daily maximum te mpe rat ure
and da ily maximum cooling coil power from the DOE-2 out put shown in Fi g. 2. The
BEGI N and Ej\1J) pa rts of the scrip t will on ly be executed once. The BE GIN com mand
was used to open a new file called "P roject ", to write t he t hree colum n labels separated
by tabs, and to set the out pu t fie ld separa to r (OFS) to a t a b characte r [ct r -l-I]. Thus,
"Proj ect" \.... ill have t he typica l .\Iaci ntosh text format: columns separated by tabs and
lines by re turns: and Cricket Graph wi ll be ab le to read it. At t he en d of t he file, E :L'\TI
is use d to send a message o n sc ree n an d will p rint "Job Done!" .

Between the BE GI N and E).l) st a te ments.
fou r proced ures wi ll be applied to eac h ne w
line according to whethe r one of the fields
of that line matches a specified pa tte rn.
T he first three patterns are used 10 ascer
tain if the new line corresponds to yearly,
monthly or daily summaries. If it is a
yearly or a mont h ly su mmary, Awk skips
th ree lines so that the las t procedure won't
be ap plied on th e maximum val ue line that
would immedi ately follow. If it is a dai ly
su mmary, t he date is stored under the vari
a ble "date" , concatenati on of the fo ur th
and the fifth field in that line : d l1te= $.t$.j
where $-l~"(OCT" and ',,5~" 13)". Th e
fourth pattern is used to chec k if the new
line corresponds to a maximum value line
begin ni ng with l\1X, In t hat case . t he vari 
ab le date, the d rybul b temperature ($3)
and the cooling coil powe r ($8) (I re wri tten
to t he file "P roject ". If none of the the
fields in the line match the four pa tt ern s.
Awk scans a new line . Flgnre u shows t he
file created by t he Awk scri pt.
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Date ~!axDh :-'laxCI
Deg F Btu / hr

- - -
- - -

(OCT2) 75.0 142573,

(OCT3) 58.0 109119.

(OCT") 55.0 121451.
(OC T5) 78.0 O.
(OCT5) 77.0 O.
(OCT7) 77.0 185595.
(OCTS) 5S.0 157105.
(OC T9) 71.0 153790.
(OCT lO) 55.0 105554.
(OCTI ! ) 55.0 112100.
(OC TI 2) 67.0 O.
(OC TI3) 58.0 O.
(OC T H) 62.0 104939.
(OCT I.;) 5.5.0 102049.

Fi gu re --I : T he file that results from
app lying th e Awk script (Fi g. 3)
to the DOE-2.1C ou t put (Fi g. 2)



St ep Two T he second step in the method is to t ransfer the fi le create d by the Awk
script from UY\TJX to the Macintosh. Although t his can be accom plished in many ways,
Macin tosh 's Versaterm 3.0 was used because it replicat es a VT- lOO term inal. Once con
nected to U!\1X, use t he Kermit fi le transfer protocol by ty ping "kermit" and issuing t he
command: "send P roject". On t he Ma cintosh, the t ran sfer mode is set to "Text Kermit"
in t he File menu and "Receive File" is selected in t he same File menu.

\ Vhen file transfer is com plete. new commands may be issued or t he user may quit Ker
mit , logout of Ul\1X, and exit to t he Macintosh fi nder. File transfer is st raigh tforward
and plott ing dat a using Cricket Gra ph is even simpler.

Step T h ree Cricket Graph 1.1 is similar to Ex cel or 1-2-3 on t he IB:\I ; however, the
works heet portion of the program is less powe rful t han in the ot her two programs. It
has fewer operat ions and it is column-oriented as opposed to cell-oriented . T his means
two cells cannot be ad ded without adding the corresponding colu mns. It also mea ns
t hat an entire colum n must always be plotted aga inst anothe r . Desp ite t hese limit ations ,
it has an int uit .l ve user int erface an d excellen t grap hic capabilities. A format can be
saved that contains axis labels. font tvp e. graph ty pe, etc. , and used on different data
files. T itles, labels, legends, arrows. and borders can be eas ily changed. T he output on a
laser printer is excellent and more than one resizabJe graph can be print ed on a page.
To plot t he fi le that was transferred in Step Two. choose "Open" in t he F ile menu,
move to the folder where "P roject " was saved and select the option "Show all TEXT"
fil es; fi nally , click on "Open" .

Choose "Scatter" in the Graph menu and select ),faxDb (max imum drybu lb temperature)
as the horizont al (X) axis and MaxClg (maximum cooling coil power) as the vertical (Y)
axis. Finally, click on "New P lot". Figure.5 shows the fi nal plot with labels and tit le as
pri nted on an Apple Leeerwrtrer.

Conclus io n
For sim plicity , t he example contains only t hree va riables; however, a Cri cket Graph
worksh eet can handle 64 variables of 2/00 val ues. Wi t h a macro pr ogram such as
Tempo- Il or Auto Mac III. one keyst roke on a Maclntosh would be enough to run the
Awk script , transfe r the fi le. plot. an d print th e dat a. T his would be a big help for
pa ramet ric studies. T he most diffi cult ste p in t he method described above is to achieve
profi ciency wit h the A wk la nguage in order to be ab le to cha nge the scrip t acco rding to
changes in the variables. However. once Awk is lea rned, t he method takes Jess than half
an hou r to have plots print ed -- and changes can be made in minu tes . Al though the
method desc ribed herein uses a Macintosh, there is no reason why it could not be used
on an IBM wit h simila r software packages. Use of th is met hod allowed us to save an
incredible amount of t ime in terms of analvsls of DOE-2 resu lts. Studies with DOE-2
that would hav e been lengthy and flnill f ill a few year s ago, can now be don e quickly and
easily.
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Graph from Project
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Fi gure 5: Cricket Graph Pl ot as printed on an Ap ple Laser\Vriter

-12-



• ••• DOE-2 TRAINING SESSIONS ••••

The \Vashington State Energy Office is sponsoring training sessions for the DOE·2 program.

Instructors from Energy Simulation Specialists in Tempe, AZ, will provide the following 2-day

training sessions:

LOCATION

Renton, \VA

Olympia, \VA

Missoula , MT

Boise,ID

Tualatin, OR

Eugene, OR

Rich land, \VA

Spokane, WA

DATES

Octobe r 16,17

October 18,19

October 23,24

October 26, 27

October 30,31

November It 2

November 6, 7

November 8, 9

The registrati on fee is $35.00 and the number of participants is limited to 50 per

locat ion. The training is co-sponsored by Oregon Energy Extension, Idaho Depart 

ment of Water Resources, and the Montana Department of Natural Resources; and

is parti ally fund ed by Bonneville Power Administration.

For more information or to register , contact

Linda White
Washington State Energy Office

809 Legion Way S.E.
Olympia, WA 98504-1211

* * * * *
Phone: (206) 586-5066
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• • • • DOE-2 DIRECTORY ••••
P rogram Rela ted Software and Services

•• V I DEO · ·

DOE-2 Video and Manual
Karen George, P rogram Development
Joint Cente r for Energy Ma nagement
University of Colorado at Bou lder
Cam pus Box 428
Boulder, co 80309-0428

•• S OF T W ARE ••

DOE- 2.1C for Micros f_IflCR O-DOE2)
Gene Tsai, Suite #230
Acrosoft International
97<:1 5 East Hampden Avenue
Denver, CO 80231
Phone: (303) 358-9225

•• UTILITY P R O GR,\.\lS ••

Pre- and P ost-Processor So/ill'are
James Trowbridge
Trowbri dge Software Enginee ring
48S4-D Sunse t Terrace
F air Oaks, CA 95628

P hone: (916) 952-300 1

Graphs from DOE- 2
Erni e Jess up
E. Jessup & Associates
497 7 Canoga Av enue
Woodland Hills, CA 91354

P hone: (818) 884-399 i

•• C O N SU L T A N T S · ·

Consultinq Engineers
Craig Catteli no
Bu rns & Mclr onnell Engi neers
8055 E. T uft s Ave. -- ~30
Denver, CO 80237
Phone: ·(303) i 21-9292

Com puter-Aided Mec hanical Engine ering
Mike Roberts
Roberts E nginee ring Co.
11946 Pennsylvania
Kansas City, ~lO 64145
Phone: (81;;; 942-8 121

Large Facili ty ~\ fo deling

George F. Mar ton, P .E .
1120 Keith Avenue
Berk eley. CA 94i 08
Phone: '(415\ 841-8083

Master Class es, Tutoriole, Consult£ng
Bruce Birds all
"In Support of Energy Softw are"
166 Caldecott Lane, Su ite 113
Oakland, CA 94618
P hone: (415) 841-2050

Classes and Consultino
Richard K uo
Knowledge Laboratory
362 Ripley Court
Naperville, IL 605 65
Phone: (312) 415- ]5 95

Consul tin g and Tr aininc
Jeff Hirsch
2138 ,\ foro ngo
Cam aril lo , CA 93010
Phone: (805) 482-5515
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• ••• DOE-2 PROGRA},l DOCUMENTATION ••••

Na tiona l T echnical Inform a tion Service, .5285 P or t Roya l Road , Spr ingfield , VA 22 121

[ ] Complet e 2 .IC Documentat ion
[includes PB .852-11431]

[]2.1C Upd a te Pack age

[] En gineers M anual
[no t include d with PD- 852- 11-1 ·1 9]

To Order by Separate Titles :

[JS DL Summ ary [2.1CJ

I) Users G uide [2.IA!

[] Sample Run Book [2.ICJ

{J Reference ~hnu aI 12 .I A I

[J DOE-2 Su pplement [2.1C Update]

NTIS
Orde r No.

PB-85:2-114-HJ

PI3-8.52- 11-t.'l r

DE-S 30-04Si5

DE· 8.SQ.. 12S80

LDL-8G89, Rev .2.

DE-8S0- 12.582

LBL· 8706, Rev.::!

DE-SSo-I 25S1

S h ip men ts
\Vithin

The U. S .

$303.00

$ 9:2 .00

$ ' 2.50

s 15.95

s 49.95

s ·5 5.95

$ 97,95

$ 28 .95

S hi p m ents
Outside
Th e U.S .

$606.00

$18'.00
s 85.00

$ 31.90

s99.9 0

, 111.90

' 195.90

$ 57.90

For rush s hi p ments: (703) 487--1 6-50 -- Visa/~dC

Overn ight E xpress - 2-1-hr in-house process ing - $22 surcha rge p er tit le

F irst C lass M ail - ~ 4- h r in-house processing - $ 1 ~ surcharge per tit le

- - Weather T apes - -

To order TM Y or TR Y tapes:
Na tion al Climat ic Dat a Ce nter
F eder a l Build ing
Asheville, North Carolin a 2880 1

P hone: (i O-t) ~59-0 G S2

To order e TZ tapes:
California E nergy Commission
Attn : Br uce Maeda, ~ fS·25

1516-9t h St reet
Sac ra me nto, CA 9·5814-55 12

P hone: ('0') 636-8'00

To order l fYE e tapes:
ASHRAE
I i9 1 T ull ie Ci rcle N.E.
Atlant a , GA 30329

Ph one: (·10') 636-8'00
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- - U ser New s - -

To be put on the newsletter distribu.tion
list. to submit articles, corrections
or updates to documentation, orJo r DOE·2
program quest ions, please call or write:

Kat hy Ell ing to n
Simu lation Resea rch Gro up
Bldg. 90 , Roo m 31' 7
Lawrence Berkeley La bora tory
Ber keley , CA 9-t i 20

P hone: (' 15) , S6-5711
FA'\:: (-t pj ) -lS6-51 i 2
elect ronic m ai l: kath y%gundog@lbl,go\'



•• •• • D I S C L A IM ER · • • ••

T his docum ent was pre pared as an account of wor k spo nsored by the US Government .
Neither the US Government nor any agency t hereof , no r t he Regents of t he Univ of Cali
forn ia , nor any of th eir em ployees, makes any wa rr an ty , exp ress or imp lied, or ass umes
any legal lia bility or res ponsib ility for the accuracy, com plete ness, or usefulness of any
inform ation, apparatus, product, or process d isclosed , o r represents that it s use would not
infrin ge pri va te ly owned rights. References herein to any specific comm ercial products,
process, or se rvice by it s t rade na me , t rad emark , manufacturer, or ot herwise, does not
necessa r ily constit ut e or imply its endo rseme nt , reco m mend at ion, or favo ring by the US
Government or any agency ther eof , or the Regents of th e Univ of C aliforn ia . The views
and opin ions of aut hors expressed herei n do not necessar ily st a t e or reflect those of the US
Govemment or any agency th er eof, o r th e Regents of th e Univ of Californi a, and sha ll not
be used for advertising or product endorsement pur poses .

L

,.. - ..,.'- ., ,,. , ........
L

Th, DOE-2 USER I\E \\'S
c/o Na tiona l Energy Software Cen te r
Ar gonne National Labor a tory
9iOO S. Cass Av enue
Argonne, IL 60439
U.S.A.

. -; ,.

t·.• .; ~.: ;::n

- - • ! - "

.,, ::.:----.. ...

Texas A&M Universi t y
Attn : Jef f Haber
Energy Sys tems Group
Mechanical Engineer ing
Col lege Stat ion I TX 77843-3123

300;9 -89 T his work was supported by the Ass t Seery , Co nserva t ion an d Renewable Energy ,
Ofc of Bldg &: Co m munit y Syst ems, Bldg Systems Dlv, CS Dept of E ner gy , Co nt ract DE·.-\C03
76SF OOO9S; Lawrence Berkeley Labora tory is an equal oppor t unity employe r.
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