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u u HANDS ON u u

a Correction to the BDL Summary
We have reprinted page 42 of the 2.1D BDL
Summary on the inside back cover of this
User News. There was an error in the
ENERGY-COST command under the key­
word RESOURCE. The second line of
code-words available for the RESOURCE
command was inadvertently dropped.
Sorry for the inconvenience!

10/90400 - (c) 1990 Lawrence Berkeley Laboratory
This work was supported by the Assistant Secretary
for Conservation and Renewable Energy, Office of
Buildings Technology, BUilding Systems and Materials
Division of the D, S. Department of Energy, under
Contract No. DE-AC03·76SFOO098,
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U Electric

The Washington State Energy Office
has a regional info rmation resource for
utilities and design professionals involved
in energy efficient new commercial build­
ings in the Pacific Northwest. From
design stage to implementation, the Elec­
tric Ideas Clearinghouse covers topics
such as architecture and design, eJectrical
systems, HVAC, motors, insulation, process
equipment, computer simulations, boilers,
pumps, lighting, refrigeration, renewable
resources, training programs, etc. The
Electric Ideas Clearinghouse may be
accessed through a network of phone Jines
and a computerized bulletin board (toll­
free numbers in the Pacific Northwest
only). To access the Clearinghouse by
computer, calI 206-586-6854, 24 hours a
day; by phone, call the information hot line
at 206-586-8588 from Sam to 5pm PST; hy
FAX, call 206-586-8303 to order technical
information, articles, reports, and product
literature. If your utility or project is
located outside Washington, Oregon, Idaho
or Montana, call 206-586-8588 for special
access instructions. For additional infor­
mation on the Clearinghouse or how your
state energy agency can set up its own
facility, please contact Mike Harrison,
P E., Washington State Energy Office, 809
Legion Way S.E., FA-ll, Olympia, WA
98504-1211.



DOE-2.1D Basic Manual: Excerpt

The Simulation Research Group has prepared a Basic Manual, which covers the essentials
of preparing standard DOE-2 inputs. In late July, the Basic Manual was sent out for
review; November is the targetted printing date. Availability of this new piece of docu­
mentation will be announced in the User News.

This is the last excerpt from the Basic Manual we will print in the User News. In this
issue we present system types PTAC, TPFC, and RESYS. In case you missed any of the
excerpts, we presented system type SZRH in Vol. 10, No.4 [Winter 1989], system types
VAVS, PIU, and HP in Vol. 11, No.1 [Spring 19901, and system types PSZ, PMZ and
PVAV in Vol. 11, No.2 [Summer 19901.

Packaged Terminal Air Conditioner (PTAC)
Packaged Terminal Air Conditioners (PTAC) are designed primarily for commercial
installations to provide the total heating and cooling function for a room or zone, and
are specifically designed for through-the-wall installation. The units (which are hybrid
systems/plants) are mostly used in hotel and motel guest rooms, apartments, hospitals,
nursing homes, and office buildings. All PTAC units discharge air directly into the space
without ductwork.

PTAC with DX Cooling and Electric Resistance Heating: This unit, shown below,
provides cooling by direct expansion of a refrigerant and heating by an electric resistance
heater. In its most basic configuration this PTAC consists of a compressor, an air-cooled
condenser with a fan discharging heat to the outdoors, an evaporator with a two-speed
fan supplying cooled air to the indoors, an electric heater, a filter (not shown), and a
thermostat. The unit may be specified with outside ventilation air. This PTAC unit
has no return fan option; supply fan is assumed to be a blowthrough with the fan motor
located inside the airstream. Optionally, the unit may be specified with a thermostat
with night setback.

Items shown in

dashed boxes

are optional

components 00

EXH

o

o SUPPLY
f7\AIR ,IV ~~>.-l-_,--_-,

WNHEATING

RETURN t i
AIR I

PTAC with DX Cooling
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PTAC with Air-to-Air Heat Pump; This type of PTAC unit provides year-round
forced-air heating and cooling. This system consists of a single air-to-air heat pump. In
its basic configuration the heat pump unit consists of a compressor, a four-way valve for
reversing the refrigerant flow direction, a condenser with a fan, an evaporator usually
with a two-speed fan, a filter (not shown), and a thermostat. The condenser also serves
as an evaporator and the evaporator also serves as a condenser, depending upon whether
the unit is in the heating or cooling mode of operation. The unit may be specified with
outside ventilation air, in which case the supply fan runs continuously rather than
cycling with the compressor. This PTAC has no return fan option and the supply fan is
assumed to be a two-speed blowthrough fan with the fan motor located inside the air­
stream. Optionally, the unit may be specified with a thermostat with night setback.

Items shown in dashed boxes are optional components

HEATING--
-COOLING

~_EX_\V

RETURN
AIR

PTAC with Air-to-Air Heat Pump
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'--' Suggested Minimal Input for PTAC

Il\'PUT SYSTEMS

$ SYSTEMS SCHEDULES

FANS- ON = SmEDULE THRU DEC 31 (\\D) (1 , 7 ) ( 0) (8, 1 8 ) ( 1 )
(19,24)(0)

(\\EH) (1,24)(0)

COOLSETPT = SCHEDULE THRU DEC 31 (\\D) ( 1 ,7) ( 99) (8, 18 ) ( 76)
(19,24)(99)

(\\EH) (1,24)(99)

HEATSETPT = SCHEDULE THRU DEC 31 (\\D) (1,7)(55) (8,18)(72)
(19,24)(55)

(\\EH) (1,24)(55)

OFFICE = ZONE DESIGN-HEAT-T 72
DESIGN-COOL-T - 74
HEAT-TEMP-SCH - HEATSETP:;)CD
COOL-TEMP-SCH - COOLSETPT
OA-CFM/PER - 15 •• ®

AC-SYST = SYSTEM SYSTEM-TYPE PTAC
MAX-SUPPLY-T 110~
MIN-SUPPLY-T 55 ~

NIGHT-CYCLE-CTRL - CYCLE-ON-ANY@
FAN-SCHEDULE - FANS-ON® @
HEAT-SOURCE - @ELECTRlC $ alt. HEAT-PUMP
ZONE-NAMES - (OFFICE) ••

SYSTEMS-REPORT SUMMARY - (SS-A,SS-H,SS-O)

END ..

COMPUTE SYSTEMS •.
INPUT PLANT ..
PLANT-REPORT SUMMARY = (BEPS) •.

SHW = PLANT-EQUIPMENT TYPE = DHW-HEATER SIZE = -999 •.

END ••
COMPUTE PLANT ..

Additional Capability for PTAC,

i) To enable an exbaust fan add the keywords EXHAUST-CFM = Value (CFM) and
EXHAUST-h'W = Value (.0001 is typical) to the ZONE keyword list. G)
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Two-Pipe Fan Coil System (TPFC) The Two-Pipe Fan Coil system can provide
both heating and cooling to a number of individually controlled zones. However, all
zones served by the system must be operating in the same mode {l.e., either heating or
cooling) at any given time.

The fan coil unit consists of a filter (not shown), a combination heating/cooling coil, and
a fan. The coil is connected to a piping system that can provide either hot or cold water
(according to the prevailing mode of operation as defined by the HEATING-SCHEDULE
and COOLING-SCHEDULE). The unit can provide a fixed quantity of outside ventila­
tion air or merely recirculate conditioned air. Exhaust fan(s) are optional for any or all
zones.

Temperature control is achieved by throttling the flow of water through the
heating/cooling coil. The control thermostat commonly used for this type of system has
separate heating and cooling set points.

The pumping energy associated with this system is accounted for in the PLANT pro­
gram, rather than in the SYSTEMS program.

The fan coil units, particularly the smaller direct-drive units, may not be available with
a fan capacity that matches the calculated value. Therefore, assignment of the fan capa­
city of a specific, commercially available unit is recommended for improved simulation
accuracy.

r--

1
.1. L._

ZONE
NO.1

I
I

I J
L __ .J

.1.

ZONE
NO.2

-----r-+

ZONE
NO.3

Items shown in dashed boxes

are optional components

-C'f)
DISCHARGEi6\

AI~. \::.J

11-...,--° I-t
I I\ .J

3-I'.'AY DIVERTING
~ VALVE

EXHAUST ,-"-_,-,

AIRr.--.

Two-Pipe Fan Coil System (TPFC)
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"- Suggested Minimal Input for TPFC

INPUT SYSTEMS
$ SYSTEMS SCHEDULES

FANS-ON~ SCHEDULE THRU DEC 31 (V,D) (1,7)(0) (8,18)(1)
(19,24) (0)

(V,EH) (1,24)(0)

COOLSETPT ~ SCHEDULE THRU DEC 31 (\\D) ( 1 ,7) (99) (8, 18) (76 )
(19,24)(99)

(\\EH) (1,24)(99) ..

HEATSETPT = SCHEDULE THRU DEC 31 (\\D) ( 1 ,7 ) (55) (8, 18)( 72)
(19,24)(55)

(\\EH) (1,24)(55) ..

HEAT-ON = SCHEDULE THRU MAY 15 (ALL) (1,24) (1 )
(j) THRU SEP 15 (ALL) (1,24) (0)

THRU DEC 31 (ALL) (1,24) (1) ..

COOL-ON = SCHEDULE THRU MAY 15 (ALL) (1,24) (1)

® THRU SEP 15 (ALL) (1,24) (0)
THRU DEC 31 (ALL) (1,24) (1) ..

OFFICE = ZONE DESIGN-HEAT-T
DESIGN-COOL-T
HEAT-TEMP-SCH
COOL-TEMP-SCH
OA-CFM/PER

AC-SYST = SYSTEM SYSTEM-TYPE
HEATING-SCHEDULE
COOLING-SCHEDULE
MAX-SUPPLY-T
MIN-SUPPLY-T
NlGHT-CYCLE-CTRL
FAN-SCHEDULE
ZOl\'E-NAMES

SYSTEMS-REPORT SUMMARY

END ..
COMPUTE SYSTEMS •.
INPUT PLANT ..
PLANT-REPORT SUMMARY~ (BEPS) ..

6

- 72
- 74

HEATSETPT
- COOLSETPT)®
- 15 .. @

TPFC
- HEAT-ON~
- COOL-ON z
- 110~
- 55 "
- CYCLE-ON-ANY@
- FANS-ON®
- (OFFICE) ..

- (SS-A,SS-H,SS-O)



SHW = PLANT-EQUIPMENT
HWG = PLANT-EQUIPMENT
CHR = PLANT-EQUIPMENT

TYPE = DHW-HEATER.
TYPE = HW-BOILER
TYPE = HERM-REC-CHLR

SIZE = -999 .•
SIZE = -999 •• (i)
SIZE ~ -999 •• ®

PLANT-PARAMETERS BOILER-FUEL ~ NATURAL--GAS
HERM-REC-COND-TYPE = AIR •.

END .•
COMPUTE PLANT .,

Additional Capability for TPFC,

!) To enable an exhaust fan add the keywords EXHAUST-CFM = Value (CFM) and
EXHAUST-KW = Value (.OOO! is typical) to the ZONE keyword list. ~
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Residential System (RESYS)
The Residential System models a split system with a direct expansion air-cooled condens­
ing unit. Residences that do not include unconditioned zones, such as crawl spaces and
attics, can be simulated as a single zone served by one system.

This is the only system in DOE-2 that simulates openable windows for natural ventila­
tion and cooling by outdoor air. The ventilation is simulated through the keywords
NATURAL-VENT-SCH, VENT-TEMP-SCH, and NATURAL-VENT-AC.

DX Cooling with a Heating Coil: This version of RESYS provides heating through a
choice of hot water coil, electric heater, gas furnace or oil furnace. The system also
includes a cooling coil connected to an air-cooled condensing unit, a supply fan, and
open able windows to provide natural ventilation and cooling with outside air. Ordi­
narily, the electric load for both the supply fan and compressor are included in the cool­
ing EIR.

\U

HEAT COlL

CONDENSOR

COMPRESSOR

-
OPENABLE

III
WINDOW

Residential System - DX with Heating Coil
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Heat Pump: This version of RESYS, the Residential Air-to-Air Heat Pump, is a
single-zone split system intended for homes but often used for small offices. This unit
provides forced-air heating and cooling. In its basic configuration the Residential Heat
Pump consists of a compressor, a four-way valve for reversing the refrigerant flow direc­
tion, an air-cooled condenser with fan, an evaporator with fan, a filter (not shown), and
a thermostat. The condenser also serves as an evaporator and the evaporator also serves
as condenser, depending on whether the unit is in the heating or cooling mode of opera­
tion. The supply (indoor air) fan and the outdoor fan operate in a cycling mode. The
unit may be specified with an auxiliary electrical heater. To specify this type of RESYS,
specify HEAT-SOURCE = HEAT-PUMP (plus the other keywords appropriate to a
heat pump, if desired).

Items shown in dashed boxes are optional components

(j)

OPENABL~

OPENABLE / ~ J t \ WINDOW

r---__- • 0 CD \--'-l
o

CD

WN

(j)
~,:~-----{}----'

/ J ~

Residential Air-to-Air Heat Pump
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Suggested Minimal Input JOT RESYS

WI!'<'DOWS-OPENABLE = SCHEDULE THRU
THRU
THRU

APR 15
OCT 15
DEC 31

(ALL)
(ALL)
(ALL)

(1,24)
(1,24)
(1,24)

(1 )
(0)
(1) .•

ZONE-NAMES

OFFICE = ZONE

AC-SYST ~ SYSTEM

DESIGN-HEAT-T -
DESIGN-COOL-T -
HEAT-TEMP-SCH -
COOL-TEMP-SCH -

SYSTEM-TYPE -
MAX-SUPPLY-T -
MIN-SUPPLY-T -
NATURAL-VENT-AC -
NATURAL-VENT-SCH -
HEAT-SOURCE -

72
74
HEATSETPT CD
COOLSETPT

RESYS

1l0~55 3

10 ~

WINDOWS-OPENABLE@
GAS-FURNACE ®

$alternatively,
$HEAT-PU1vIP (2)

(OFFICE) ..

END ..
COMPUTE SYSTEMS ••
INPUT PLANT ..
PLANT-REPORT SUMMARY = (BEPS) ..

SHW = PLANT-EQUIPMENT TYPE ~ DHW-HEATER SIZE ~ ·999 ..

END ..
COMPUTE PLANT ..

Additional Capability for RESYS:
1) To disable the availability of either cooling or heating, insert schedules like that

shown for TPFCj however, you may enter values representing outside air tempera­
tures above and below which the cooling and heating is "on", as follows:

HEAT-ON = SCHEDULE THRU MAY 15 (ALL) (1,24)(70)
THRU SEP 15 (ALL) (1,24)(0)
THRU DEC 31 (ALL) (1,24)(70) ..

COOL-ON = SCHEDULE THRU DEC 31 (ALL) (1,24)(60)
THRU SEP 15 (ALL) (1,24)(1)
THRU DEC 31 (ALL) (1,24)(60) ..
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2.1D BUG FIXES

Printed below are changes to the original release version of DOE-2.1D (Version 001), as of Sep­
tember 25, 1990. Note that the phrase "old bug" means a problem existing in test versions pre­
vious to Version 001. Let us know if you want to swap an early "D" tape for a later version.
PC program users should contact their vendors for updates.

~~~~=~~~~~~~Version Number
, j
'I Edit this every time the version number changes I This is
'j a modification to BDL which sets the version number that
'/ is printed out on every output just after the disclaimer.
'j
* IDENT VER
'D bdl1.5

cversn '·007'
, j

End of Version Number Change

Version 002 Changes

This fixes Bug #1. The program incorrectly calculated the sky
and ground form factors for windows and doors in exterior walls
for which the form factors were input by the user. This could
have resulted in overflows in the diffuse solar radiation values
for these windows and doors (FON IO-3I-S9)

SKIP IF FORM: FACTORS INPUT FOR TIllS WALL
IF«EWSKYFF> NE.UNFILD AND.<&\GNDFF>.NE UNFILD) GO TO 4300

- - --+- - - -I- - - .+.- - ·2·· - .+_.- -3- - - -+- -- -4-- - -+- - --5- - - -+- - - -6·- ._+- - - -7-­
"j End of fix
'j
.j-- -- - - -- - _•. - _. - -- -- - -- --- -- -- - - - - --- - - ---- -- -- - - - - - -- -. - -- - - - - -- --- - ---

End of Version 002 Changes

"""",." Bug #1. make the following change to LOADS """"., •• ""
*j._------------------------_ •••• _-------------------- - - - - - - - - - - - - - - - - -
'j
.. IDENT VER002
'j
'j
, j
, j
, j

'j
'j
"D FFDIF.112,113
"I FFDIF 179
C

Version 003 Changes

.............. Bug #2· make the fol lowing change to SYSTEMS ..
• j- -- -- - - --- - - - - --- -- _._- _•• - -- - -- -- ---- -- - - -- - - - - -- - - - - - - - --_.- - - - --
'j
• IDENT VER003

'j
.j This fixes bug #2
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*/ For SYSTTh[-TYPE=PIU w i th NIGHT·C¥CLE·CTRL= ZONE-FAi.~S-ONLY,

*/ the zone coil heating when the zone tans cycled on at night
*/ was being subtracted rather than added to the heating load.
-t The amount was also incorrect. Other night cycle options work
-t correctly. Note that in Z.lc no ao n e c c i I heating was added for
*/ night cycling zone fans, and the fan kw was also not summed.
'j
*1 PIU 405

IF (ZFONLY EQ 1 ) GO TO 450
*0 PIU 360

ZQH ~ <QNo.v>
.... +-. - -1- - - -+... ·2··· .+.. - -3- -- -+- -- -4---·+··· ·5··· -+.- - -6·- - -+- -- -7-­
, j
*/----------_ ..... -------------_ ........•... -----------------_ ..•....
************ Bug #3: make the fol lowing change to PLANT ****************
*/ -_ ------_ -------------_._ -._----------------------
, j
* 1DENT VER003
, j
*/ This fixes bug #3. Comparison of Sample 2 run 5 on VAX·VMS and
*/ a SUN 4 revealed some significant differences in PS-A (total
./ heat load and recovered energy in April·May and Sep·Aug) and
./ some lesser differences in BEPS. Examination of hourly reports
*/ led to the discovery of 2 problems in the subroutine OPOOOL.
*/ This routine allocates the cooling load between compression
./ and absorption chi llers when the user has not done so with
*/ LOAD-ASSI~~NT and LOAD·~GmMENT commands. In particular .
• / when a generator is present, the routine attempts to optimally
./ balance the use of the generator and the two kinds of chillers .
• / The first problem is that the routine was sometimes trying to do
./ this optimal balancing even when there was a very small cool ing
./ load The second problem is that the optimal balancing algorithm
./ doesn't work unless the generator is tracking the electrical
./ demand. If it is tracking thermal load, the results are wildly
*/ wrong - the chillers greatly o v e r s a t i s Ly the cooling load,
*/ resulting in subsequent hours' cooling load getting zeroed due
./ to carryover The monthly results end up being not too badly
*/ wrong (around 6%), but the hourly results are totally wrong .
• / The following mods fix these two problems. This is an old bug.

to make sure
compatible.
fix correctsbug

fixes bug #4. An improvement in OOEZ.lD
heatpump heat i n g and cool i ng capac i ties
change was not made correctly, and this

This
that
This

, j
·D OPOOOL 54

RNDERR = .AMA..Xl( 1. ,EOOOLT·l . OE- 6)
·1 OPOOOL 196

IF( (N1RACK .EQ. 3) .OR. (N1RACK .EQ. 4) ) GO TO 40
-- - -+- - - -1- -. -+ ... -2- -- -+- -- -3-- - -+-- - -4-- - -+.-. ·5··· -+... ·6··· -+-- - -7-­

'j
./ ----------_ _-------------------------_ _.-_ -.-._-
************ Bug #4· make the following change to SYSTEMB *** •••••• *****.*
*/ ----_ .. _ _-------------------_ .. _ -------------
'j
'j
'j
'j
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whenever the

CAP SPECIFIED

capacity
12/24/89

it. This fix al s o resets the sensible
total cool i ng capacity is reset. IJH

SAVE 1l\'FO ABOUT CXX>LING HEATPlMP
IF «CClOLCAPZ> .GT. 0.0) THEN

IF(IHPQF .EQ. 0) TIlEN
IHPQF = 2

ELSE
IHPQF = 3

END IF
END IF

-t DESIGN. 1025
Rl = <COOLSHZ>/«C(X)LCAPZ>+l.
IF(RI LE. 0 0) Rl = .8

-r DESIGN. 1026
<CCXJLSHZ> = Rl*<CCXJLCAPZ>

-r DESIGN 1030

DESIGN.850,DESIGN.858
SAVE INFO ABOUT USER SPECIFIED HEATPlMP CAPACITY
IHPQF = 0 USER DID NOT SPECIFY ANYTIIING

I HEATING CAP SPECIFIED
2 CXX>LING
3 BOlli HEATING AND (X)()LING

SAVE INFO ABOUT HEATING HEATPlMP CAP SPECIFIED
IF(<HEATCAPZ> LT. 0.0) TIlEN

IHPQF = 1
ELSE

IHPQF ~ 0
ENDIF

*1 DESIGN.9S2
C

'/
'/
'/
'n
c
c
c
c
c
c

Rl = <COOLSHZ>j «CCXJLCAPZ>+l.
IF(RI .LE. 0 0) ai = .8

-r DESIGN. 1031

SETTING
SOURCE

IF NO HEATING POSSIBLE IN PLANT BEFORE
THI S REQUIRES LOOKING AT EACH HEATING

This fixes bug #5 Flags are passed hourly from SYSTEMS to PLANT
to indicate if heating or cool ing are av e i lable so that the
boiler or chiller can operate (or if on standby that the loop
pumps should be running even if no load is present). This
fix sets the flags if heating or cool i ng is scheduled on
(as before) but also checks if the cooling or heating source
is chil led or hot water For the heating flag this means
checking all the various system-type dependent components
(main coils, zone coils, preheat, humidifier, baseboards,
and bp supplemental) This is an old bug JJH 12/24/89

c
c

<OOOLSHZ> = Rl*<OOOLCAPZ>
•••• +_ •• ·1-·· .+. -- -2- -- -+- ---3··· -+ .•. -4--· .+. _. -5-· - -+- - - -6-·· .+... -7--

'/
'I - -- -- -- --- - -- -- - -- ._-_ - - - -- - - -- -- - -- _ .
••••• ******* Bug #5. make the 101 lowing change to SYSTEMS **************.*
*/ .....•..•.......... _... _....................•.•.......... _......•..•

'/
'/
'/
'/
'/
'/
'/
'/
'/
'/
'/
'/
-n nAyeLS. 407

CHECK
FLAG.
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o
o

.OR.

.OR
) THEN

LE 8))
LE.I7))
LE.21))

BY SYSTEM-TYPE TO SEE IF PLANT HEATING POSSIBLE
IF( HON.NE 0.0) TIlEN

IF(<IlEAT-SOURCE>LE 0) PHON ~ PHON +
IF ( <BASEBOARD· SOURCE> LE 0 ) PHON = PHON +
IF((((ICODE.GE. 2).AND.(ICODE.LE. 5)) .OR

((ICODE.GE.II).AND.(ICODE LE 14))) AND.
(( <ZONE-HEAT- SOURCE> LE. 0 lOR «PREHEAT-SOURCE>. LE. 0)

OR (<HtMIDIFIER-TYPE>.LE.O)) ) PHON ~ PHON + I 0
IF( (ICODEEQ 16) ~U

( «ZONE- HEAT- SOURCE> LE 0). OR.
(<IIlMIDIFIER-TYPE>LE 0)) ) PHON ~ PHON + I 0

IF( ((ICODE.EQI8).OR.(ICODE EQ 23)) AND.
((<ZONE-HEAT-SOURCE>LE 0) OR (<PREHEAT-SOURCE>.LE 0)

OR.(<IIlMIDIFIER-TYPE>LE 0)) ) PHON~ PHON + 1.0
IF( (ICODE.EQ17).AND

(<SUP? - SOURCE>. LE 0) ) PHON = PHON + 1. 0
IF( (ICODEEQ 19) AND

( «ZONE- HEAT- SOURCE> LE 0). OR.
«SUPP· SOURCE>.LE. 0)) ) PHON = PHON + 1.0

IF((((IOODE GEI8) AND (ICODE LE21)) OR
(ICODE.EQ.23)) .AND.
(<IIlMIDIFIER-TYPE> LEO) ) PHON ~ PHON + 1.0

IF( ((ICODE.EQ.21).OR.(ICODE EQ 22)) AND
«Supp· SOURCE>. LE. 0) ) PHON = PHON + 1.0

IF( (( I CODE EQ. 21) OR (ICODE EQ 23)) .AND
«ZOh~·HEAT·SOURCE> LE.O) ) PHON = PHON + 1.0

2

3
4

I
2

2

2
3

2

3

2

2

3

2

3

This fixes bug #6 For DX units at low cooling part load, DOE·2
overestimates the amount of moisture removal The units are
acting as if they are on for the entire hour with minimum supply
temperature This fix introduces an estimate of the fraction of
the hour the unit is on and corrects the moisture calculation.
a bonus, the fix eliminates the source of a too large difference
between the SUN and VAX versions of DOE-2. This is an old bug

c

2

END IF
----+----1----+----2----+----3----+----4--·-+-···5-.--+----6----+----7--
*-; check cool ing next
*D DAYCLS. 408
C CHECK IF NO (X.X)LING IN PLANr BEFORE SEITING FLAG

IF( CON .NE. 0 0) TIlEN
IF( ((ICODE GE 6).AND.(ICODE

((ICODEGEI5).AND (ICODE
((ICODE GE.19).AND.(ICODE

POON= POON + 0.0
ELSE

PCON = POON + .0
END IF

END IF
----+----1----+---·2----+----3-·--+----4----+----5----+----6----+----7-­
'/
*/ ....•.. __ •.... __ ...•....•..•. _--------------------------------------------- .
•••••••••••• Bug #6: make the following change to SYSTEMS ••••••••••••••••
'/ ------------------------------- ... __ ..... _--------------------_._-------
'/
'/
'/
'/
'/
'/
'/
'/
'/
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·0 SOSF.165,182
C Calculate the coi I surface temperature Set
C the coil exit temperature for when the coil is
C on For chilled water coils this is always Te.

T ~ TC
C But OX units can cycle on and off. Initialize
C the fraction of the hour the unit IS on.

FRACON = 1.0
C To decide if a unit is cycling, we need to estimate
C the sensible part load.

EVoiB = A\1AXl«PAS1MI~,60.

EDB = 1M
C If a OX unit

IF ( (IOODE.EQ 19) OR. (IOODE .EQ. 21) ) EDB ~ DBT
QCM2 ~ CVAL«OOOL-SH-FT>,rnB,EDB)
qcS = <CO)L-SH-CAP>·QCM2
IF ( (IOODE.EQ 19) .OR. (IOODE EQ. 21) ) QCS~QCS +

1 CONS ( 1 )·CFM·( 1. -CBF)·.AMAXl( -20. ,AMINl(20., 'IM-80.))
PLRCS ~ OONS( I )'CFW(1M-TC)jQCS
PLRCS ~ AMAXI ( 0 , PLRCS )

C For OX units, estimate the coil exit temperature
C when the unit is in the on phase of cycling on/off

IF ( (IOODE .EQ. 19) OR (IOODE .EQ. 21) ) THEN
FRACON = PLRCS/.AMAXI(<MIN-HGB-RATIO> , .o ij
FRAOON ~ AMAXI (0. ,AMINI (FRAOON, I .0))

C If the unit is on most of the hour, the exit
C temperature will approach TC. If it is on only a
C small fraction of the hour, the exit temperature
C w i II approach the mi n i rnum.

IF (FRACON .LT. 1.0) T = TCMIN-<DUCT·OELTA-T;> + FRACON·
I (TC- (TCMlN-<DUCT-DELTA-T»)

IF «FAN-PLACEMENT> .EQ. 1) T ~ T - DTS
END IF
TSURF ~ (T-CBF'TM)j(1 -CBF)

·1 SOSF.193
IF (FRAOON .LE. o. GO ro 25

·1 SOSF.253
IF (FRA.CON .LT. 1.0) THEN

\\ROFF ~ (PO'\\oA + F'HlMRAT + f)N + GN)j(F-tC+PO)
W-K)FF = PO·W)A + (1 - PO) .\\R
wco I LO = w.K:lFF
'AR = FRACON·'AR + (1.' FRAOON)·""ROFF
'M1 = FRACON·VM + (1.· FRAOON)·\\MJFF
W::OIL = FRAOON·WX>IL + (1. ·FRA.OON)·WX>IW

END IF
·D DDSF 167,182
C Calculate the coi I surface temperature. Set
C the coil exit temperature for when the coil IS

C on. For chilled water coils this is always TC.
T ~ TC

C But DX units can cycle on and off. Initialize
C the fraction of the hour the unit LS on

FRAOON = 1. 0
C To decide if a unit is cycling, we need to
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C estimate the sensible part load.
EWS = AMAXI «PAS1MIXW>, 60.
EDE = 1M

C If a DX unit
IF ( lOODE .EQ. 20 I EDB ~ DBT
QCM2 ~ CVAL«COOL-SH-FT>,ElMl,EDB)
QCS = <COOL- SH·CAP>·QCM"2
IF ( IOODE EQ 20) QCS ~ QCS +

I CONS ( 1 )·CFM· (1. -CBF)·AMAXI (. 20. ,AMINl(20. ,1M-SO. ))
PLRCS ~ OONS(I)'CFM'(TM-TCI/QCS
PLRCS = ANUlXl(O ,PLRCS)

C For DX units, estimate the coil exit temperature when
C the unit is in the on phase of cycl ing on/off.
C For DX units, estimate the coil exit
C temperature when the unit is in the on
C phase of cycl i n g on/off

IF ( IOODE .EQ 20 ) TIJEN
FRAOON~ PLRCS/A\!AXI (<MIN-HGB-RATIO>, 0 I)
FRAOON~ AMAXI (0. ,AMINI (FRAOON, I .0))

C If the unit is on most of the hour, the exit
C temperature will approach 'I'O: If it IS on only a
C small fra.ction of the hour, the exit tempera.ture
C wi II approach the minimum.

IF (FRACON LT. 1.0) T = TCMIN·<DUCT-DELTA<r> + FRACON·
I (TC- (T<MIN-<DUCT-DELTA-T»)

IF «FAN-PLACEMENT> .EQ. I) T ~ T - DTS
END IF

"-' *I DDSF.}94
IF (FRACON LE. 0 GO TO 25

·1 DDSF 257
IF (FRAOON .LT. 1.0) TIJEN

\\HOFF = (PO·'M)A + F*HlMR.AT + VN)/(F+PO)
\\M:>FF = PO·\r\OA + (1. - PO) .v.R
\\CO I LO = VoMJFF
v.R = FRACON·V\.R + (1.· FRACON) ·OOOFF
V\M = FRACON·V\M + (1.· FRACON) ·V\MOFF
WXHL = FRACON·\\COIL + (I -FRACON)·'"COILO

END IF
-- - -+-- - -}.- .. +-- - -2- -- -+- -- -3-·· .+... -4--- -+--- -5--- -+. - - -6- - - -+- -- -7-­
, 1./ - -- - - - - - - ... - - - -- -- - -- - - - - - -- - ..... _. - -- - - -- - - -- - - - - - -- -- - - -- - - - -- - -- ---
•••••••••••• Bug #7· make the fol lowing change to SYSTEMS ••••••••••••••••./ --------- .. _--------------- _-----------.---------- .
'I
./ This fixes bug #7. For OA-OONTROL=TEMP in SYSTEM-AIR, the
./ outside air quantity was returning to minimum when the outside
./ air temperature became greater than the return temperature
./ (this should only happen when the outside temperature is greater
./ than the ECONO-LIMIT.T) This is an old bug. JJH 12/24/89

'I
·D ECONO 47

300 IF( TR .NE DBT) P03 ~ (TAPP-TR)/(DBT-TR)
.... +.. - -1- -- -+- - - ·2··· .+- - - -3--· .+... -4- - - -+- -- -5- -- -+. - - ·6··· .+... ·7·­

'/

16



This fixes bug #8 This is a bug in the section of BOL
that calculates the custom weighting factors The problem
was discovered when implementing DOE-2 on an 80386-based
IBM-PC compatible machine

This fixes bug #10. This change just increases the width
of some hourly report formats and corrects the units
(printed as part of the column headings in hourly reports)
for humidity ratio to lbs/lb

bui lding
LOADS)

tho
( in

A misplaced 2.1D mod caused
incorrect when hourly reports

12/28/89 J JH

This fixes bug *9.
electrical to be
were requested.

./ _ _ - _.-
•••••••••••• Bug #8. make the rol lowing change to BDL ••••••••••••••••./ - _ _ -
'j
• rOENT VER003
'j
'j
, j
, j

'j
, j
./ "\WINY (the matrix inversion subroutine) can give incorrect
*/ and unpredictable results (machine dependent) when finding
./ the determinant of matrix. This can cause the resultant
*/ load profiles for the unit input pulses to be unphysical or
*/ the determinant of the input matrix to be singular This
*/ is caused by the equivalence of a single precision value to
*/ a double precision sum, such that when the single precision
./ value is referenced some machines (compi ler and floating
./ point format dependent) get a strange number (only half the
./ bytes of the actual number)
'j
./ This problem seems to always cause 80x86 based machine to
./ get bad results since the format of floating point values is
./ much different than that in 680xO, VAX and SPARC·based IEEE
./ machines. This is an old bug. 12/23/89 JJH
'0 \WINY. 7

DOUBLE PRECI S I ON \WDOT, S , S S
....+... ·1··· ·+···-2-· - .+... ·3-·· ·+····4··· ·+····5··· ·+···-6-·· .+... ·7-­
, j
./ _._ _ _ _ .. -
•••••••••••• Bug #9. make the fol lowing change to LOADS ••••••••••••••••./ _ _ _ _ .
'j
• IDENT VER003
'j
'j
'j
'j
'j
'0 DAYCLC. 639
C ~[)VE BUILDING LEVEL DATA INTO REPORT BLOCK BUFFER
.... +. _. -1- _. ·+-···2··· .+... -3-·· .+... ·4-·· .+. _. ·5··· ·+···-6-·· .+. _. ·7··
'j
./ _ _ .. _ _ : .
•••••••••••• Bug #10: make the fol lowing change to DRLC ••••••••••••••••./ _ .. _ _ _ .

'j
• IDEI\'T VER003
'j
'j
'j
'j
'j
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'j
*D HRPCRD 266,HRPCRD 282

2 20 32 13,lX,F12.0 HEATING BY COILS 4
2 20 33 13, IX,F12.0 COOLING BY 00lL8 4
2 20 34 13,lX,F12.4 UNIT SUP TEMP 8
2 20 35 13,IX,F12.0 UNIT HEATING 4
2 20 36 13,lX,F12.0 UNIT CCX)LING 4
2 20 37 13,lX,F12.4 UNIT FAN PI\R 4
2 20 38 13,lX,F122 UNIT MIX TEMP 8
2 20 3' 13,IX,F12.4 UNIT \\oR OR TO 24
2 20 40 13,tX,F12.4 UNIT MIX HlM 24
2 20 41 13,lX,F124. UNIT COIL HlM 24
2 20 42 13,lX,F12.2 UNIT OA-RATIO "2 20 43 13,IX,F12 0 UNIT LAT COOL 4
2 20 44 13,IX,F12.4 UNIT CX)()L PLR "2 20 45 13,tX,F12.4 UNIT HEAT PLR "2 20 4' 13,lX,F12.4 UNIT EIR ••
2 20 47 13,lX,F12.4 UNIT WETBULB 8
2 20 48 13,IX,FI2.0 UNIT supp HT 4

*D HRPCRD 63,HRPCRD 105
1103 3 15,IX,F14.0 WALL !ITG LOAD 4
I 103 • lS,IX,F14.0 ROOF Hill LOAD 4
1 103 5 15, IX,FH.O GLS OONDHTG LOAD 4
1103 s lS,lX,F14.0 GLS SOL HTG LOAD 4
1103 7 15,lX,F14.0 INFILTRNSENS·HTG 4
1103 8 15,lX,F14 a Ih'T WALLCOND-HTG 4
1103 , 15,IX,FI4.0 UNDERGNDCOND· HTG 4
I 103 10 lS,IX,F14.0 LIGHTINGLOAD-HTG 4
1103 11 15,lX,FI40 OOJRCONDLOAD- HTG 4
1103 12 lS,lX,F14.0 ELEC-EQPSENS·HTG 4
1103 13 IS,IX,F14 a SOURCE SENS·!ITG 4
1103 14 15,IX,F14.0 PEOPLE SENS·HTG 4
1103 15 15,IX,F140 PEOPLE LAT-HTG 4
1103 1. 15,lX,F14.0 ELEC· EQPLAT-Hill 4
1103 17 I5,IX,F14 0 SOURCE LAT-HTG 4
11 03 18 I5,lX,F140 INFILTRNLAT-HTG 4
11 03 l' 15,lX,F140 SENSIBLECLG LOAD 4
11 03 20 15,lX,F140 LATENT CLG LOAD 4
1103 21 15,lX,F14.0 V\ML CLG LOAD 4
110322 15,lX,FI40 ROOF CLG LOAD 4
110323 15,lX,F140 GLS CDNDCLG LOAD 4
I 103 24 15,IX,F140 GLS SOL CLG LOAD 4
1103 25 15,IX,F140 INFI LTRNSENS-CLG 4
1103 2. 15,IX,F140 INT WALLCDND-CLG 4
1103 27 I5,lX,F14.0 UNDERGNDCDND·CLG •
I 103 28 15,lX,F14 0 LIGHTINGCLG LOAD •
I 103 29 15,lX,FI40 DOQRCDNDCLG LOAD 4
1103 30 15,IX,F140 ELEC-EQPSENS·CLG 4
1103 31 15,IX,F14.0 SOURCE SENS-CLG 4
1103 32 15,IX,F140 PEOPLE SENS·CLG 4
1 103 33 15,lX,F14.0 PEOPLE LAT-CLG 4
1 103 34 15, lX,F14 0 ELEC·EQPLAT-CLG 4
I 103 35 15,IX,FI40 SOURCE LAT-CLG 4
1103 3. 15,IX,F140 II\'F ILTRNLAT-CLG 4
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4
4
4
4

4
4
4
4
4

45

45
45

45
45
45

ELEVATOR

IIlMI DITIRAT10

SURFACE HlMIDITY
SURFACE MIN Hl.JrI..f

BUILD ELEC TOT
BUILD GAB TOT
BUILD HN TOT
BUILD-EQ£LEC TOT
BUILD-LTELEC TOT
B-R ELEC
B-R GAS

B-R HN
B-R

RETURN HUMIDITY
MIX ~nDITY

HUMIDITYLVG COIL

110337 17,IX,F16 0
1103 38 15.1X,F14.0
1103 39 15.1X,F14.0
1103 40 17.1X,F15.0
1103 41 17.1X,F15.0
1103 42 15.1X,F14.0
1103 43 15.1X,F14.0
1103 44 15.1X,F14.0
1103 45 15.1X,F14.0

*D HRPCRD. 11
1102 10 12.1X,Fl1.4

*D HRPCRD 333,335
'2103510,lX,F9.4
2 1035 10,lX,F9 4
'2 1037 12,lX,F11.4

*D HRPGRD.350,351
'2 1052 13,lX,F1'2.5
'2 1053 13,IX,Fl'2.5

*D HRPCRD 370,371
2 1072 1'1,IX,F11.4 MAX-HlMDSETPOrr-.--r 45
2 1073 1'1,IX,F11 4 ~IIN·HUMDSETPOrNT 45

····+----1-···+····2···-+----3----+----4----+····5····+····5····+····7··
'j
*/ ---_ _--------------_ ---------------------

End of Version 003 Changes

Version 004 Changes

************ Bug #11 make the following change to LOADS ****************
*/ _._-_ .. _ _ _ _- _- .. -.-- .
'j
* IDENT VER004
'j
*/ This fixes bug #11 The LOAD'2 Loads input in Sample '2 produces
*1 different results depending on whether it is run as part of
*1 Sample '2 (i.e., after LOAD1) or by itself. This is due to
*1 failing to initialize the random number algorithm correctly.
*1 The random numbers are used to decide whether a shade is open
*1 or closed at a given hour if the user has input values for
*1 OPEN-SHADE-SOH, SUN· CTRL· PROB , or GLARE-C1RL·PROB; and whether
*/ the lighting is set to the correct level if daylighting is
*1 being used and LIGHT·CTRL·PROB is input. This is an old bu g .
, j

*D DATLDS. '27
*I INITLZ 15
*CALL /DAYLT/
*1 INITLZ 74

XRAN=0.5
----+----1----+-·-·2----+----3----+----4----+----5---·+--··5·---+----7-­
'j
*1 .-- -- -- -- - --- - - -- - - -- -.- -- - .- .. --.- - - -- - - --- - - - -- - -- - -. -- - - - - ..
************ Bug #12 make the following change to SYST8MS ****************
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'j
.. IDENT VERD04

'j
*/ This fixes bug #12. For SYSTEM-TI'PE==PTAC, when there is no
-t outside air and a very small heating load, the program may
*/ calculate an unphysical mixed humidity ratio and zone wet bulb
*/ temperature Since the wet bulb temperature is used next hour
*/ lor the initial cooling capacity estimates, the result can be
*/ an incorrect cooling load. This is an old bug.
, j
*1 PTAC.245

""MAX ~ \WUNC(ThI, 100. ,PAThI)
I'M ~ AMINI (\v.MAX,I'M)

- - - -+_ •• ·1··· -+- - - - 2- - - -+- - - -3- - - -+- - - - 4- - - -+- -. - 5- - - -+- - - - 6- - - -+- - - -7-­
'j
*/ - - -- ..... _.•.. _......•.•.......•. _- - --- -- - -- -- -- --_ •. - _.. _. - -- - -- -- - -- --
, j

*; Fix an error in bug fix #6.
, j
*D VERD03 74

W,K)FF PO*\\OA + (I.' PO) ·\\HOFF
*D VER003 143

V\MOFF PO*WJA + (1. - PO) *\I,ROFF
- - - .+ -1- - - -+_ •• - 2··· -+_. -·3··· .+-. - - 4··· .+. - - - 5- -. ·+····6··· .+ -7--
*/ - __ ._ .. _.. _. __ ._. __ _._._ .. _ __ . __ -.-.--- .
************ Bug 113· make the fol lowing change to HRP ****************
*/ - -------- -_. __ ._._ .. _-
'j
* IDEtx'T \'ER004
, j

*/ Fix Bug #13 Delete a I ine of debug output that appears
*/ just before the first page of hourly report output.
, j

*D READDR 22
, j
*/ .. _. -- _... _. _.- - _. -- _. _. - - -- _.- - -- _.. - -- - - -- -- - --_ .....•.... -. _.. _.
************ Bug #14. make the fol lowing change to BDL ****************

insteadw constants like 1.

These mods clean up some minor problems

parser, expressions
junk error messagescause

lunct ions
1 0

in
of

, j

* IDENT VER004
'j
*/ This fixes bug #14
*/ with the new parser
, j
, j
, j
, j
, j

*1 FIOPCK 25
i I ( i I tmp (3) eq. KCSP) i I tmp (3) = KCDOLR

----+·---1·-·-+·-··2-·--+···-3·---+·-·-4··-·+----5----+----6----+----7-­
'j
*/ .-- clarify the error message
, j

*DMSG2.110,111
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121 V.R1TE(IOUTPT, 1021) ERRPX, (1'(;), ;~1,4), 11(1)
1021 FORMAT(3A4, 'SYMBOL ',4a4,' PREVIOUSLY DEFINED ON LINE' , 15)

*D SThIDEF 56
120 CALL MSG' (21, lSThml(6,IS), ISThml(l,IS), DtM, DtM)

'/
'I --- correct bad 'missing terminator' error ms g

'/
'D MSG. 53,64

1 11. 4I-1vtl 58, 4HING ,4HTER.\1, 4HlNAT, 4HOR F, 4HOR P, 4HREV
2 4HCCM.1,4HAND ,4H

'D SCANo. 32
c e II BKSPAC

ITERM = 1
...•+ -1- _ - -+._. -2- - - -+_ •• -3- -- -+--- -4-- - -+--- ·5----+·· - -6-- - -+- -- ·7··

'/-t .. ---_ .. ----_ ----_ -------_ -----_ --------_ _.------
End of Version 004 Changes

Version 005 Changes

............ '" .. '" .... "' ........

TCMINX is the minimum coil exit temperature
Ta.1INX = TCMIN - <DUCT-DELTA·T>
IF «FAN-PLACEMENT> EQ. 1) TCMINX ~ TCMINX - DTS

·D VER003.135,137
IF (FRACON .LT 1 0) T = TCMINX + FRACON·(TC-TanNX)

____ + -1- __ .+.. - -2- -- .+- - - -3-- - -+ ... -4-- - -+ ... ·5- - - -+---·6··· .+.. - -7--

End of Version 005 Changes

............. make the following change to SYSTThfS

'/*1·_··-----_··-------------_···-----_···------_···---- ----- .
'/
.. I DENT VER5· 6

'/
*/ Fix another error in bug fix #5.

'/
'I VERG03 131
C

Version 006 Changes

••••••••••••••••

FTEMP, TCR, QHR, SYSTDl, SGAS, SKY.qH, Sh.Vo.QC, QCLAT,

~RMAX,~RMIN,~ffiAT,SSAVEl,SSAVE2,SSAVE3,QHT,

TPCMIN,PCM:IN ,QHSUP ,QRSENS ,QRLAT ,QRREC, QRREJ ,

•••••••••••• make the following change to SYSTEMS

'/
.j- - . __ . _... _. - •.. -- - - - - - _... - -- - - - -- _.. -- - - - - - - --- .••.• - _. _.:- - -- - - - _.. _..... -

'/
.j Beautify the common blocks!

'/
'D /SYSTD/6

4
.n jSYSTDj.lO,14

8
9
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R<XMk.W,RDEFKW,RAUXKW, ECFlJP, CFMIN, CU...TP ,DT,M,
EWS,IC,NATTSP,Q,RETR,SLOAD,QLSUMP,T,TCHUM,TEND,
TS, IDEAD

!OOID( 5), LRECX,WLAT,WLONG, LTIMZ, IFX, rws I Z,
CLRNES, TGNDR ,WBT, DBT ,PA1M,CLDAMT, I SNCW, IRAIN,
IVvNDDR , HlMRAT, DENSTY, ENTHAL,DIFSOL, DIRSOL I SOLRAD,
ICLDTY ,VvNDSPD, IDThMY,DPT,\\NDDRR,CLDOOV ,RDNCC,
BSCC,SKYA,DBTR,GTEMP(12),CLR(12)

1
2
3

*D /'NEATH/. 2 , 6
C(M,K)N jllEATIl j

1
2

3
4

*D jZO':-.T£D/.5,6
3 ERMAXM, ERMIl'M:, THR, CSSCND ,CS SVEC ,JIENOlV, QCWI N,
4 QSNABT ,QGOfVVL ,QGVEC, CFMCVT, SSFPT ,CFMVNT, ZFA.~,
5 ZKWCBT,ZKWHBT

•••• +_ •• ·1·· ._+-- - -2-- - -+- - - -3- - - -+- - --4-- --+- - - -5- - - -+- - - -6··· .+... -7--

************ Bug #15 make the following change to SYSTEMS **********.*****
, j
*/---------------------------------------------------------------- ..•..• _-----
, j

*/ This fixes bug #15
*/ For packaged single zone systems, we are seeing cool iog even when
*/ the control zone temperature is in the deadband, and in very close
-t to the heating band. To fix this, we give a better estimate for TC
*f lor systems having only one zone, and also force cooling to be off
*f by setting the cooling flag to zero.
'j
*1 VARVOL.178

IF ((<RETURN-AlR-PATIl> EQ. 1 ) AND. (<EXHAUST-CFM>
1 LT. CFMZ)) TC~ TC + (1 -PCMIN)'<QLIGHTRETURN>j(CONS(I)'(CFMZ­
2 <EXHAUST-CFM»)

*1 VARVOL 181
OON = 0.0

. - - -+... -1-·· .+... -2-·· .+... -3-·· .+. -. - 4-·· .+... -5-·· ·+···-6-·· .+... -7-·

This fixes bug #16. For sunspaces the venting and forced convection
fan K\V was not accounted for properly. For conditioned s u n s p a c e s .
no vent or forced fan kw was added in to the total system kw or
the fan kw. For unconditioned s un s pa c e e , system kw was
incremented properly but fan kw was not, resulting in the BEPS
sum not agreeing with total site energy.

**** •• *•••••••••

SSFCOR 313,314
IF «ISUNSP;>.EQ 1 MU.IFLG EQ.l) 'TIlEN

SSFPT = <SSFP1>
ZhW = ZKW + SSFPT
FA"OOV = FANkVol + SSFPT

EI\'D IF
·1 SSFOOR 876

FANhW = FANkVol + SSFPT
*D VARVOL 227

************ Bug #16: make the following change to SYSTEMS
, j
*f-·-·······-······-·---·---------·-······----·----·-- . - - . - - . - - - . - - - - - - . - - - - - -
, j
, j
, j
, j
, j
, j
, j

'j
'0
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zrov = Zh.W + <EXHAUST-KW>
*0 DOUBLE. 130

ZhW = ZhW + <EXHAUST-IDI;>
'0 SZCl 101

Zl\.W = ZKW + <EXHAUST-IDI;>
'0 FCOIL 104

ZhW = Zh.W + <EXHAUST·NIt>
'0 INDUC.95

ZKW = ZKW + <EXHAUST-IDI;>
'I PTAC 123

ZK\o\'S = ZI\.W
'0 PTAC 312

Zh.W = <ZKW> + ZFANKW + Zf\\V + ZI\.WS
'I HTPLJ't.fP.I07

ZKWS = ZhW
'0 HTPlMP 258

Zh}V = <ZI\)I;> + ZFANKW + ZKW + ZKWS
'0 PIU.402

ZhW = ZKW + <EXHAUST·KW> + <ZONE·FAN-KW>'<ZFONF'>'<ZFCThID>
'D DESICC.136

ZhW = ZI\)V + <EXHAUST-I~

•••• + •••• 1- -- -+- - - ·2··· .+•• - -3-- - -+••• ·4-· --+. - - -5·· --+-- --6····+·-· -7--

End of Version 006 Changes

Version 007 Changes

* * ** ** ............... * ............

This fixes a divide by zero problem introduced by bug fix *6
The divide by zero wi II happen in subroutine SOSF or OOSF for
packaged systems whenever both the infiltration and the outside
air cfm are zero The problem can be worked around in the BDL
input by us ing a small (.0001 for instance) but non zero minimum
cfm ratio.

( (F+PO) .GT 00001) THEN
\'.HOFF = (PO*v\oA+F*HLMRAT+IW)/(F+PO)

ELSE
\\ROFF = Hll1'tRA.T + VN

END IF
*0 VER003 .142

IF ( (F+G+PO) GT 00001) THEN
'AROFF = (PO*v\oA+F*HlMRAT+IJ#tCMT)/(F+G+PO)

ELSE
'AROFF = HUMRAT + UN

END IF
----+--··1····+·---2---·+··-·3-·--+·---4----+---·5···-+·---6----+----7--

"""""" make the following change to SYST~5

'j
'/- -- -- - - - -_. - - _ - -- _. -- - -- _ _. - - - - -- - - -- _ - _.- - _.
'j
'j
'j
'j
'j
'j
'j
'j
*0 VER003 73

IF
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•

• • • • DOE-2 DIRECTORY. • • •
Program Related Software and Services

• • MAINFRAME VERSIONS ••

2.lD VAX and SUN-4
Simulation Research Group
Bldg. 90, Room 3147
Lawrence Berkeley Laboratory
Berkeley, CA 94720

2.lC and 2.lD
I\1s. Margaret Butler
National Energy Software Center
Argonne National Laboratory
9700 South Cass Avenue
Argonne,IL 60439

• • PC VERSIONS ••

DOE-2.lD for Micros (MICRO-DOE2)
Acrosoft International
9745 East Hampden Avenue
Denver, CO 80231

DOE-2.lD for Micros (ADM-DOE2)
AD:!\1 Associates, Inc.
3209 Ramos Circle
Sacramento, CA 95827

•• VIDEO ••

DOE-2 Instructional Video and Manual
Prof. Jan Kreider
Joint Center for Energy Management
University of Colorado at Boulder
Campus Box 428
Boulder, CO 80309-0428

•• UTILITY PROGRAMS··

Graphs from DOE-2
Ernie Jessup
49n Canoga Avenue
Woodland Hills, CA 91364

•• CONSULTANTS ••

Mechanical Engineers,
Consulting, DOE-2 Training
Chuck Sherman - Marlon Addison
Energy Simulation Specialists
64 East Broadway, Suite #230
Tempe, AZ 85282

Consult£ng Enoineere
Craig Cattelino
Burns & McDonnell Engineers
8055 E. Tufts Ave., Suite #330
Denver, CO 80237

Computer-Aided Mechanical Engrg .
Mike Roberts
Roberts Engineering Co.
11046 Pennsylvania
Kansas City, MO 64145

Large Facility Modeling
George F. Marton, P .E.
1129 Keith Avenue
Berkeley, CA 94708

Master Classes, Tutorials, Consulting
Bruce Birdsall

"In Support of Energy Software"
166 Caldecott Lane, Suite 113
Oakland, CA 94618

Consulting and Traininq
Jeff Hirsch
2138 Morongo
Camarillo, CA 93010
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•

• • • • DOE-2 PROGRAM DOCUMENTATION • • • •
National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161

Shipments Shipments
NTIS Within Outside

Order No. The U.S. The U.S.

[ J 2.1D source code* DE·830-48782 $2,490.00 $4,980.00

[ 1Complete 2.1D Documentation PB·852·11449 319.00 635.00
[includes PB·901.430H]

[ J 2.10 Update Package PB·90H3074 112.50 225.00

[ ] Engineers Manual (2.1A) DE·830-04575 45.00 90.00
[not included with PB-852.11449j

To Order by Separate Titles:
[ J BDL Summary [2.10] DE·890-17726 23.00 46.00
[ J Users Guide [2.IA] LB1-8689, Rev.2. 53.00 106.00
I I Sample Run Book /2.10] DE·890-17727 53.00 106.00
[ ] Reference Manual 2.1A] LB1-8706, Rev.2 109.00 218.00
[ J DOE-2 Supplement [2.1DJ DE·890-17728 55.95 111.90

• See the DO£-2 Directory for additional suppliers of the program

For phone orders using Visa or Mastercard (703) 487-4650 or FAX (703) 321-8547
Overnight Express - 24-hr in-house processing - $22 surcharge per title
First Class Mail - 24-hr in-house processing - $12 surcharge per title

• • Weather Tapes • • • • User News _ •
To order TMYor TR Y tapes:

To be put on the newsletter distributionNational Climatic Data Center
Federal Building list, to submit articles, corrections or

Asheville, North Carolina 28801 updates to documentation, or for DOE-E

Phone: (704) 259·0682
program questions, please call or write:

To order CTZ tapes:
Kathy Ellington
Simulation Research Group

California Energy Commission Bldg. 90, Room 3147
Attn: Bruce Maeda, MS·25 Lawrence Berkeley Laboratory
1516·9th Street Berkeley, CA 94120
Sacramento, CA 95814·5512
Phone: 1·800-772·3300 Phone: (415) 486·5711

FAX (415) 486-5172
To order ~ITEC tapes: electronic mail: kathy%gundog@lbl.gov

ASHRAE
1191 Tullie Circle N.E. .

Atlanta, GA 30329
Phone: (404) 636·8400

25



·' •

..*** DISCLAIMER ... ***
This document was prepared as an account of work sponsored by the US Government. Neither the
US Government nor any agency thereof, nor the Regents of the Univ of California, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. References herein to
any specific commercial products, process, or service by its trade name, trademark, manufacturer,
or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favor­
ing by the US Government or any agency thereof, or the Regents of the Univ of California. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the US
Government or any agency thereof, or the Regents of the Univ of California, and shall not be used
for advertising or product endorsement purposes.

DOE-2 Training Sessions

The Washington State Energy Office plans to
offer basic training in DOE-2.1D in late November
and early December of 199O. These two sessions
are intended to acquaint the beginning user with
DOE-2, demonstrate its capability and provide an
opportunity for hands-on exercises. Marlin
Addison of Energy Simulation Specialists will con­
duct the sessions. For registration information
contact Pete Gonzales at the the Washington
State Energy Office (206) gSB·2044.

Portland Energy Resource Center
Tyee Hotel, Olympia, WA
The Tower Inn, Richland, WA

November 27 and 28
November 2g and 30
December 3 and 4

Cost: BPA region $2S0 - outside BPA area $4gS.

An advanced training session is planned tor
March, 1991i it will provide special instruction for
DOE-2 users who need to model larger, more
complex buildings. An exact date has not yet
been fixed for the March session, so keep in touch
with the Washington State Energy Office if you
are interested in taking this course. Dates will
also be printed in the User News.
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ECONOMICS

ECONOMICS SUMMARY

INPUT ECONOMICS
Required for Economics input

PARAMETRIC-INPUT ECONOMICS
Replaces Th"PUT ECONO]v[lCS for parametric runs

TITLE
See LOADS

ABORT

(Only needed when overriding LOADS input)

DIAGNOSTIC(LIST)
(Only needed when overriding LOADS input)

PARAMETER(DEFINE)
See LOADS

- DAY-CHARGE--SCH(D-C-SCH,80)

[Note: Acc~pta .. list of hourly values and up to two u-namee of CHARGE--ASSIG!\'ME:'IlTs for ell.<:h set of values.]

W~EK-SCH(W-SCH,60)

See LOADS

~ SCHEDULE(SCH,60)
See LOADS

ENERGY-COST(E-C,5)
• RESOURCE(R)(-;ELECTRICITY,DIESEL-OIL,NATURAL-GAS,

FUEL-OIL,STEAM,CHILLED-WATER,LPG,COAL,METHANOL,BIOMASS)
UNIT(U)(t;O.+ to 10 Btu/unit)
UNIFORM-COST(U-C)(j;O.O to 10' I/unit)
ESCALATION(E)(j;O.O to 100.0 %/y,)
~lIN-MONTm...Y-CHG(M-M-C)(O.O;O.O to lOS $/rnonth)
FIXED-MO~TH-CHG1(F-M-C1)(O.O;0.0to 10' I/month)
FlXED-MONTH-CHG2(F-~vf-C2)(O.O;O.Oto 105 $/month)
RATE-LThlITATION(R-L)(lOOOO.O;O.O to 105 $junits
ASSIGN-CHARGE(A-C) u-name of up to two CHARGE-ASSIG~NTstt

ASSIGN-SCHEDULE(A-SCH) u-name of schedule

t See Supplement for default values,

tt Maximum or two per ENERGY~COST command.

• = Required keyword = New keyword in 2.1D


