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BULLETIN BOARD

Beginning with the DOE-2.]B versicn of
the program, purchasers of the docu-
pentation will be able to order indi-
vidval velumes, not perforce the
entire set as Iin the past. NTIS will
accept orders for individual coples of
the BDL Summary, Users Guide, Refer-
ence Manual, Parts 1 and 2,(as one
unit), and the Sample Run Book. When
the Engineers Manual 1s released as
Volume IV, 1t also will be offered as
a separate title.

It is envisioned that & typlcal office
of four DDE-2 users would find 1t use-
ful to have on hand one each of the
following: the Users Guide, Sample Run
Bock, and Engineers Manual. Two coples
of the Reference Manuals and four BDL

Summaries, for gquick desk reference,

would complete the set.

The DOE-2.]B Update Package will be
published as & "stand-alene" document
for use with the new features in the
program. Thera will be no replacement
sheets for cthe basic wvolumes, only
references under affected commands to
this Supplement. The BDL Summary will
again be republished; it will contain
the only integrated listing of all of
the 2.1B commands and keywords until
the release of the 2.1C version of the
code when a complete new set of docu-
mentation will be published.

Lawrence Berkeles Laboratory 15 an tqual opportuning employer.

FUNCTIGNAL VALUES

Development {g§ well underway tq add a
mechanism for introducing functional values
into the LOADS and SYSTEMS subprograms. This
feature, described below, will be implemented
in the developmental version of the program
and should be available in DOE-2.1C (LOADS)
and DOE~2.]E (SYSTEMS).

The functional values capability will
enable simulation of innovative design tech-
niques by allowing users to write specific
calculation algorithms to be incoerporated into
simulation calculations. For each component
simularion block, after the standard calcula-
tion is done, the user input functional values
are evaluaced. Functions will have access to
all global variables, such as drybuylb tempera-
ture, solar aleirude, etc., as well as inter-
mediate and final calculated values such as
solar gain through windows, wall area,
schedules, ete. Each value will be accessed
in a manner similar to the heurly report vari-
ables, From a user i{nterface peoint of wview,
there are two steps in using the functions:

First: The values inside the simulation pro-
gram are equivalenced ta leocal vari-
ables that are used iIn expressions.
This will be dome by a new command,
ASSIGN-VARIABLES. Thie part creates
the interface between the user func-
tioh variables and the simulatlon pro-
gram variables, Also, any table
declarations for PWL (piece wise
linear) funetions are entered here.
Variable names must be 8§ charac¢ters or
less. All variables are ctype real.
If they contain an Integer value
ingide simulation programs, the value
is converted to the real format.

Second: This is the function caleulation part
in which the expressions and logic
flow are defined. Algebraic expres-
sions are used for calculations and
conditional commands for decisicns.
Here, the algebraic expressions are
allowed in a similar way as with FOR-
TRAN statements. The GOTO and IF
statements (as well as FORTRAN library
functions ABS, AMOD, INT, SORT, SIN.
ASIN, CO0S, AC0S, EXP and ALOG) are
available. The PWL function takes a
table of x and y as one of its argu-
ments and returns the Iinterpolated
value of y for any given x value,
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MULTIPLYING PROBLEMS

Modeling buildings on a computer, as wich
DOE-2, is an art and not a science. This
truism {8 often unappreciated by users and by
critics of DOE-2, who mistakenly think chat the
model {s the same as reality or should be,
Knowing what amount of detail to iInclude and
how much to {gnore not only depends upon one’s
purpose for wmaking the model, but also upon
one’s engineering Judgement, A compromise 1is
often made between accuracy and siamplicity,
between the level of decail described and the
cost of compuration.

This situation is most polgnant in prepar-
ing the finput for DOE-2 when a building’s con-
figuration and equipment suggestc that use might
be made of the MULTIPLIER keyworda, particu-
larly in the SPACE (and ZONE) commands.
Strictly speaking, no rLwo spaces are exactly
equivalent in a physical sense; so the justifi-
catien for causing the mode]l to treat chem as
equivalent by using MULTTPLIER {n the SPACE
command depends upoa the user’s judgement that,
therzodynasically, the spacea being treated
together will behave quite similarly and will
effectively be at the same temparature. Spaces
on middle floors of high-rise office buildings
are the wusual candidates for MULTIPLIER; so
also are a series of similar offices on the
same floor along one exposure of a building.
obviously, the zocivation for using MULTIPLIER
1s two-fold: to reduce the amount of input and
to reduce the cost of the computer run.

When a wuser breaks away from a strict
description of the physical  ©building and
attempts to create an equivalent model, partic-
ular care has to be raken. It is possible to
sel up paradoxes thar are unresolvable, not
only by DDE-2, but by the user. AS an example
consider the following {nput:

SPACE~]1 = SPACE e MULTIPLIER = 3 ..

Iw=1 = INTERIOR-WALL

SPACE-2 = SPACE ... MULTIPLIER = & ..

How should the heat transfer through IW-l be
zalculated? What is the configuration of the
seven spaces indicated by the input? What does
the wall area represent? We have here a "legi-
tizate” {nput to DOE-2.1A and one chat neither
cduses an error message to be issued nor gives
meaningful resulets, This input was not antici-
pated when the program was written and the pro-
gram merrily proceeds by vircue of a bug!

what is the bug? There are really
several, but rthey all have the same result,.

The bu? in D0E-2.1A Ls that the MULTIPLIER key-
word 1s nor handled properly in regard to

INTERIOR~-WaLLs. If an INTERIOR-WALL is defined
in one spaca, when DOE-2,1A is working on the
NEXT-T0 space, it does not look across the wall
to discover what cthe MULTIPLIER is on the other
side. In the example above, DOE-2,1A will com-
pute the thermal ctvansfer from SPACE-1 to
SPACE-2 by multiplying the area of the wall by
3, but will calculate the thermal transfer in
the cpposite direction by zmultiplying che wall

Now,

ares by 4.

In the paradoxical input above, the situa-
tion is not well defined tn the first place, so
the resylt matters litrle. The problem really
arises In non-paradoxical input as below:

SPACE-1 = SPACE ... MULTIPLIER = 3 .,

Iw=-1 = INTERIOR-WALL
AREA = 600 NEXT-TO SPACE-2 ‘e

SPACE-2 = SPACE . MULTIPLIER = 1 .,

LY

e

Here we have ser MULTIPLIER = 1 (the
default, provided here only for clarity) in
SPACE~2 and what 1is being described Is three
identical spaces, each with a 600 square foor
wall in common with SPACE-2, From the perspec-
tive of SPACE-2, the INTERIOR-WALL has an area
of 1800 square feet (3 x 600)}. DOE-2.1A will,
however, provide SPACE-2 wich an INTERIOR-WALL
with only a 600 sguare foot area. During the
simulation, this genarally introduces a nminimal
error {f borh SPACE~-1 and SPACE-2 are being
held to the same temperature, since cne expects
lictle thermal transfer to take place. More
severe {3 the error intrveduced when calculatcing
Custom Weighting Factors. In chat case, the
mass of the INTERIOR-WALL in SPACE-2 will be
underestimated by a factor of 3.

The general solutien to these problems in
DOE=2.1A i% to calculate and store the Custom
welghting faccors for each space separately and
to eliminare INTERIOR-WALLs during the simula-~
tion. Another alternative iz to define
INTERIOR-WALLs in each space as belng NEXT-TO
the same space. None of these sclutions is
very satisfactory and in DOE-2.1B an effort has
heen made to resolve the probleas.

It can be seen that the problem with MULTI-
PLIER in the SPACE command {s the [NTERIOR-WALL
and the socluticn to the problem must be to come
to grips with these walls, Eliminating
INTERIOR-WALLS becween conditioned zones, with
the argument that the heat transmission across
such walls fs small, is an argument that fails
wvhen the user wants to 1nclude daylighting
effects or to compute Custom Welghting Facrors
for the spaces, On the other hand, how does
one model the wall between two spaces being
described together through the MULTIPLIER key-
word? Which space 1s NEXT-TO che described

space?

The solution in DOE-2.]B will be to intro-
duce a4 new Iintericr wall~-type keyword and te
allow several types of INTERIOR-WALLs. Also, a
new keyword, FLOOR-MULTIPLIER, will be {ntro-
duced into the SPACE command to account simul-
taneously in high rise commercial buildings for
multiple "{dentical™ floors and nultiple peri-

pheral spaces in thermal contact with a core
space, No transpission across INTERIOR-WALLs

is computed for FLOOR-MULTIPLIER, whereas there
ig for MULTIPLIER. Thus one will use FLOOR-
MULTIPLIER to daccount for the number of identi-
cal floors and MULTIPLIER to account Ior the
identical spaces on the sape floor.
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4s we close the books on' the 721K verston of thu progran and move onto the next version, which
has just been frozen and shipped to the' National Energy Software Center for processing, we have
collected the separate listings of bugs:that: have appesred in: the. last’ three’ {ssues of the
newsletcer. Herewith is a complete list of bugt found in DOE- 2 IA.
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' This in&ex is intended to cros:-refercnce bugn by l) aborsg routine. 2) system-type affected
(except those which affect all systems), 3J) report affected, and &) subject matter, command, and/or

keyword. IR A S A
ABORT ROUTINE o . SYSTEM=TYPE . - -0 e D007 1 w0 FnoAnos REPORTS .
DESICH: 13’ 30 . R - CEVAV: 34 - T '..; . _f. E ,': h -, L-‘V-’-C; P
HIPUMP: 32 FRIU: 36 ) ' T T T pv-=D: b
PTAC: 12 : ) BP: 21, 23, 32° -~ T . .. 83-F: 29
PTAC: 12, 15, 21, 23, 24 S T os§=-J: 17
RESYS: 15, 20 22 L _  BV-A: 6, 15, 19
TPIU: 36" o o _ Summary Reports: 3

‘Hourly Reports: 28

SUBJECT/COHHANDIKEYUORD
Caution & error messages: 3, 4, 5, 26 ' o NEXT-TO: 9, 35
Custom weighting factors: 33, 35 PARAMETRIC-INPUT: 1
COLDEST/WARMEST opticns: 29 PEOPLE-HREAT~GAIN: 7
DESIGN-DAY: 10, 31 PLANT-ASSIGNMENT; 17
DUCT-DELTA~T: 20 Reheat coils: 15
ENERGY-COET: 25 SHAPE=BOX: 4, 5
Exhaust: 16 Sizing in SYSTEMS: 18, 19, 21, 24
Fan energy: 18, 23 - STZING~QPTION: 11
Heat pumps: 12, 15, 24 SKY & GND-FORM-FACTOR: 8
INTERIOR-WALL: 9, 35 SUPPLY-CFM: 14
LIGRTING-TYPE: 2, 33 THERMO-CYCLE: 26
LIKE: 2, 3, & VENT-TEMP-SCH: 22
MULTIPLIER: 9, 25, 27 Weighting factors, ASHRAE: 2
Natural ventilarion: 22 ZONE-TYPE: 27

1] The END command should be a legal command in PARAMETRIC-~INPUT ECONOMICS, but EDL does not
recognize 1t. An error message, ILLEGAL COMMAND IN PARAMETRIC RUN, is issued. Since it
cannot find an END command, the program may keep reading end-of-files until it hits che
job’s time limit.

Interim sclution: Do not use PARAMETRIC-INPUT ECONOMICS. Rather, enter a separate ECORNOM-
ICS input for each set of paramerric values.

[21 Weighting factors depend con LIGHTING-TYPE., However, 1f ASHRAE weighting factors are being
used In two SFACEs {through the use the keyword FLOOR-WEIGHT), and the second SPACE i
LIKE'd to the firse, with the exception of a different LIGHTING-TYPE, the prograz
incorrectly uses the same set of welghting factors for both SPACEs.
Interim solutien: Do not use LIKE for SPACEs for which you want different weighting fac-
tora.

{31 When a user LIKE's a command to asnother command which is not of cthe same type, (an
EXTERIOR-WALL LIKE'd to an INTERIOR-WALL, for example), the correct erxror nessage is
printed out, fecllowed by the extraneous message:

ERROR **% CANNOT LIKE SOMETHING TO ITSELF
Interiy sclution: Ignore che extra error measage; correct the input and it will disappear.

[&4]) When one SPACE is LIKE'd to &nother, and the firsc SPACE uses SHAPE=EQX, two errcnecus cau-
tion messages are printed for the second SPACE:

CAUTION =--- 1F SHAPE=BOX IS INPUT, VOLUME IS NOT USED CAUTION =--- IF SHAPE=BOX IS INPUT,
AREA 15 NOT USED

Interim solution: Ignoere the two caution messages.

-3=
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[12]

(13]

BUGS - Continued DOE-2 USER NEWS

whenever SHAPE=BOX {s fnput in the SPACE command, the keyword VOLUME 1is not used. However
the program always issues the Eollowing erronecus caution message:

CAUTION === IF SHAPE=EQX IS8 INPUT, VOLUME IS NOT USED
Interim solutien: Ignore the caution message.

1) In the LV-C Report, the TASK LICHTING KW and the W/SQFT are switched in position.

2) when the zone OA specified is less than exhaust, the progtam increases tha qutside air
rate for the zone to be equal to the exhaust rate, The SV-A report, however, still lists
the specified OA at the zone level.

1) In PV-D, the last eight characters of the uvtility name are incorrect.

Interim solution: None.

1f, in SPACE-CONDITIONS, the TEMPERATURE is set outside the range of 70 to BO°F, and 1if
PEOPLE-HEAT-CAIN is specified, then the value calculated by the program for the latent lcad
due to people will be negative.

Interim solucrion: Do not use PEOPLE-HEAT~GAIN under these conditions, Instead, specify
both PEQPLE~HG-LAT and PEOPLE-HG-SENS.

when SKY-FORM-FACTOR 1s specified, but GND-FORM-FACTOR is nor, or vice versa, for quick
walls, the unset form factor does not get reset, It remains at its flag value of -66666,
reselting Iin sctrange loads.

Interia solution: For quick walls, input both SKY-FORM-FACTOR and GND-FORM-FACTOR or nei-
ther, as the documentation {ndicates.

If INTERIOR-WALLs are used in a SPACE NEXT-TO a SPACE with a MULTIPLIER, the heat exchange
across that wall is net calculated cerrectly. The program will incorreetly place only one
wall between the spaces rather than the MULTIPLIER number of walls.

Inreriz solution: None; define all spaces separately if INTERIOR-WALLS are lmportant.

when DESIGN=-DAYs are input, the solar calgulations are be based on the keywords CLOUD-TYPE,
CLOLD=AMOUNT, and CLEARNESS, However, 1if the job is run with a packed weather file contain-
ing solar dara (e.g., a T™Y tape), the program lgnores these keywords and thelr values and
the DESIGN~DAYs receive zero solar data. The regulay RUN-PERIOD reports are unaffected by
this bug.

Iinterim sclution: Run the DESIGN-DAY input deck with any packed weather file with no solar
informaction on it {(a TRY file, for instance}. Then run the regular RUN-PERIOD input deck
“ith the desired selar file,

when a zone for which SIZING-OPTION=4DJUST-LOADS (s specified and omultiple internal walls
exist attached to this zone, the program will sometimes rcerminate without performing the
simulation eor lssulng any message.

Interiz solution: None; remove the SIZING=OPTION keyword from the ZCONE command.

The program will abort in routine PTAC 1f, in a PTAC system, the following conditions occur
sigvltaneously: MAX-ELEC-T {s grearter than the outside air drybulb temperature and the
hearpump {s ruaning.

Interim solution: Use the default (40) or a sufficiently low value for MAX-ELEC-T.

There is a typographical error in the code that always causes an incorrect caleulation of
the design cooling mixed air temperacure., This is a minor or possibly severs bug, depend-
ing on compiler type. Depending upon the machine, the program zay abort {n routine DESIGN,

interia soluri{on: XNone.

when SUPPLY-CFM has been specified and is being distribuced in a variable air volume svys-
tem, the hearing and cooling flow rates are not always correct relative to the THERMOSTAT-
TYPE and MIN-CFM=RATICs,

Interim salution: Specify the zonal ASSIGNED-CFMa and let cthe program sum thems inte
SUPPLY-CPM,

1} In a zenal unit with SEAT-SOURCE=HEAT-PUMP, (RESYS or PTAC), the design calculations for
the zone zax heating addition rate do not correctly use MIN-HP-T and MAX-ELEC-T. 2) When
HEATING=CAPACITY is specified in a central system with reheat colls, the sign of the reheat
coil capacity 1ls wrong.

Interim sclutions: For 1}, iznore the SV-A reporr’s max heat addition. For 2), reverse the
sizn on the value given for the zonal neacting capacity in 5V-A,

—_ly=
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(16]

(17)

[18)

(19]

[20]

{21]

[22]

(23]

[24)

[25)

[26]

When a usetr specifies exhaust air for a zone iIn a system mor allowing exhaust air, the pro-
gram converts the exhaust air to an ocurside airflow. When this conversion is done, how-
ever, there is no check to see whether cutside air has already been specified. Thus, the
exhaust overrides the putside air even if the former is smaller., This will be changed in
DCE-2,1B to take the larger of the two.

Interim solution: Input cutside air rather than exhaust.

The S5-J report 1s accurate only for the systems in the first PLANT-ASSIGNMENT.
Interim solutien: MNone.

In the design calculations for zonal heating capacitles, the fan heat is incorrectly sub-
trTacted rather than added. This causes slight oversizing equal to twice the fan hear.

Interim solutien: None; reduce fan heat to minimum.

1f a system is sized based upoen the cooling peak load or upon MAX-COQL-RATE, the heat addi-
tion rate reported in the SV-A report should be calculated based upon the fan size. At
present, the 5V-A reporte instead the peak heating load or MAX-HEAT-RATE. A similar prob-
lam exists when the s5i{zing (s based upon the peak heating load.
Interim solution: WNone; insignificant bug, ignere this figure.

when using DUCT-DELTA-T in a RESYS system, the value L3 added to the HAX-SUFPLY-T rather
than subrracted from it, so the answer moves in the wrong direcrion,
Interim solution: None; do not use DUCT-DELTA-T in a RESYS system,

In the zonal systems, HP and PTAC, the electrical input to heating and cooling (DX heating
and cooling only) is calculated incorrectly when the heating and/ecr cooling capacity is
specified but the CFM is not. This usually results in a small error, but can result in a
very large error: the error is proportional te the ratio of specified capacity and the
capacity that the program would use 1f automatic sizing were allowed. In the case of the
larger error, this can result in negative electrical input to heating and/or cooling.

Interim solution: Specify the CFM when specifying the capacity.

These are two interrelated bugs in the RESYS aystem: 1) If VENT-TEMP-SCH is not specifiled,
it should default to the top of the heating throttling range. Thus, ventilation should
octcur, if the ouctside temperature i{s below the cooling set-point, until the temperature
drops inte the heating throttling range. The bug deoes not permit ventilstion unless the
zone temperature would rise into the cooling throttling range without the ventilation.

2) If VENT-TEMP-SCH is set equal to the COOL-TEMP-5CH, an smbiguous temperature band is
ereated between the VENT-TEMP-SCH and the bottom of the cocling throttling range. Natural
ventilation will not occur until the zone temperature reaches the cooling ser~point, while
mechanical cooling will begin at one-half che throttling range below this temperature. In
the simulation this anomaly shows up &6 a small but erronesus heating effect.

Interim solutions: For 1), specify VENT-TEMP-SCH. For 2), set VENT-TEMP-SCH to be less
than COOL-TEMP-SCH minus one-half the throttling range.

When the load on a PTAC or HP system 1z low and no outside air has been specified, some-~
tizes a negative fan eleccrical will be reperted. This will cause the peak fan elecrrical
to be significantly off i{n wmost cates, Other numbers are not usually significantly
affected.

Interim solution: None,

When the HEAT-SOURCE=HEAT-PUMP option Ls used in the PTAC Bystem, the auxilary electric
heat capacity (ELEC-HEAT-CAP) is not automatically sized. Thus, the total electric input
to heating can be drastically underestimated and tha zones will have many hours
underheated.

Interim solution: Specify ELEC-HEAT-CAP.

In the ENERGY-~COST command, the keywords BLOCK and MULTIPLIER are alternate ways of speci-
fying lead blocks in which energy will be priced differently. The bug is that BLOCK is
treated 1ike MULTIPLIER and MULTIPLIER is treated like BLOCK.

Interim solution: Use BLOCK when you want MULTIPLIER and vice versa.

When the THERMO-CYCLE cption is used with the DIRECT-COOL-MODE keywerd, but no centrifugal
chiller 15 specified as required, multiple error messages reading, misleadingly,
ERROR *¢% THERMOCYCLE REQUIRES AT LEAST ONE COMPRESSION CHILLER

are printed, but the program does not gtop in BDL ae it should. 1In additjon, the errcr
message should read ... ONE CENTRIFUGAL CHILLER.

interizs solution: Correct input.
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L[f, for a ZONE~-TYPEaPLENIM, the keyword MULTIPLIER is specified, the program will 2ive
incorrect results, the severity of which increases {n proportion to the value specifled for
MULTIPLIER.
Interim solution: Nome; do net use MULTIPLIER for ZONE-TYPE=PLENUM. Specify each zone
separately.

The values for the system-lavel HOURLY-REPORT varlables 78, 79, and 80 are aot reported
aut.
Interim solution: None.

Some wunderheating and undercooling may be {ncorrectly reported in 35S5-F when COOL-
CONTROL=WARMEST or HEAT-CONTROL=COLDEST. This {s due te the use by the pregram of an
tncorrect value for the zone thermostat throttling range In the calcularion of supply tem-
perature. The value used is one-half the actual value. This bug affecrs only the calcula-
tion of the supply temperature; orther calculations use the correct value for the throttling
range.,

Interim sclution: There {s no way to avold this bug entirely when using the
COLDEST/WARMEST options, but specifying & THROTTLING-RANGE that is 2 to 3 times the acrmal
range wwill asiaimize the underheating/undercooling problem. This may, however, require
adjusting che setpoints to ensure that average zone temperatures are maintained as desired.

If the wvalue input for DESIGN-HEAT-T for a zone is equal to the value inpur for Max-
SUPPLY-T, or if it is equal to the sum of MIN=-SUPPLY-T and REHEAT-DELTA-T, and MIN-CFM-
RATIO has not been specified, the program will abort in routine DESIGN.

Interim solution: Change eicher the DESIGN-HEAT-T or MAX-SUPPLY~T/MIN=-SUPPLY-T such that
they are not equal.

If SYSTEMS and/er PLANT are run with DESIGN-DAY RLN-PERIODs only, and SUMMARY reports are
requested, they will be produced, but with incorrect or all zero values. YNote, however,
that no SYSTEMS or PLANT SUMMARY reports are intended to be produced for DESIGN-DAY RUN-
PERIODs; DESIGN-DAY runs are intended only for PLANT sizing.

interim solution: None; lgnore the SYSTEMS and PLANT SUMMARY reports.,

The program may abort in routine HTPIMP if cooling is scheduled on in a HP system, hut
heating is scheduled off. This should be a rare ggccurrence in this system since it defeats
the normal purpose.

interim solution: Schedule both heating and cooling on.

The program will pive erronecus results if LIGHTING-TYPE = REC-FLUOR-NV has been specified
in a space for which custom weighring factors are desired.
Interim solution: Use LIGHTING-TYPE = 3US-FLLOR.

In a CBVAV system, when the following four conditions are met simultaneously, then the sup-
iy temperature may >e incorrectly calculated {(on the high side): I) the presence of a
fixed economizer, ) the fans were off the previous hour, 3) ocutside air is relatively
¢old, and 4) mixed air 1s being passed Lo spaces.

interim solution: XNcne.

If custom weigheting factors are requestsd for a zonae with INTERIOR-WALLs NEXT=TO an LUNCON-
CITIONED or PLENUM zone, then a bug in BDL will result in energy disappearing from thea
tuilding. The amount of energy lost depends upon the fraction of wall surface contiguous
w“ith the unconditicned zone.

interim solution: In LOADS, define all zones as CONDITIONED. In SYSTEMS, define plenums
ard uynconditioned zones appropriately. Do not allow SYSTEMS to size variable air volume
svstems from peak loads, 1f there is a single system for the entire building.

A tug in the estimacion of zixed air remperaturss for IPIU and FPIU systems causes the cen-
ral heating to be overestimated in a large number of siruations. This 1s usually only
rchlematic when the minioum fraction of outside air is large (close to 1J0X) or when the

T

utside alr dazpers are not moveble (ODA-CONTROL = FIXED).
Interim salution: XNorne.

“hers is an anamoly an the packed TRY weather tape for Medford, OR, which shows up as 4
maxizun temperature of [56°F in the month of August. The problem originates on the raw
TRY tape where, on August 13 at hour 18, the drybulb temperature reads [Q0°F and the wel-
tulb 349F. This errcr led to an algorithm breakdown in the packer.

Interin selution: Correct the wetbulb temperature on the raw TRY tape through interjecla-
tion, 3nd rerack.
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THE HEAT EXCRANGER

This section is devoted to questions from users and responses from the Bullding Energy Sizula-
tion Group and its consultants. Your questlons and comments are wost welcome.

LI B B B

Question: I have perimeter rones that are served by two systems, a two-plpe induction unit and a
constant volume reheat fan system. How does DOE-2 handle such a dual-system arrange-
ment?

Answer: Unfortunately, the program i{s not presently capable of simulating such a sicuation.

Only one thermostat 1s allowed per zone and without nultiple thermestats and other aon-
itors, there 1s no way the program can calculate how much conditioning is being pro-
vided by the first system, and therefore, when to kick in the second system. One way
to get arocund this rescriction with DQE-2 1is to split each zone into two. The sxin

zone wight be ! or 2 feet deep, with no equipment, people, etc. in it, and the second
zone would describe the real wofking area.

Incidentally, another user has pointed osut that there 1s no WARNING or ERROR nessage
issued when the sace zone name, elther accidentally or deliberately (under the false
assumption that one can model a dual-system zone}, Is entered under two different svys-
tems. Although the program 1is designed to catch many input errvors, the burden of
checking for cthese %inds of errcors {especlally the more complex wmodeling technique
errors) must be shared by the user,

LI I B B

Question: I would like to see & control capability that would Inirjate system start~up in the
morning based on the simylated indoor and cutdoor conditions at the time. On very cols
Monday mornings, after a week-end setback, the system may have to turn on two or Three
hours earlier than on a mid-week winter morning which 1s not se cold. This type cf
contrel is virtually lapossible to schedule.

Answer: It is true that you cannot schedule system start-up based on a combination of ocutdoor
temperature and the magnitude of the zone deviation from the start-up setpoint {a ceas-
ure of the required warm-up period). This type of capability will be available when
functional values are added to the SYSTEMS subprogram {see front page article).
Meanwhile, you can do so based simply on zone temperature, with the use of XNIGHI-
CYCLE-CTRL in conjunction with the FAN-SCHEDULE. The following input would turn the
fans on at 3:00 AM on Mondays {f the temperature atf that hour, in any zone, was found
to be below the heating throttling range. Prior to 3:00 AM, they would not be allowed
to ¢ycle on for any reason by virtue of the -1 value In the schedule,

STARTUP = SCHEDULE THRU DEC 31 (MON) {1,3) {-1) (4,6) (0} (7,17) (1)
(18,24) (0)
(TUE,FRI} (1,3) (-1} (6) (0) (7.17) (1)
(18,24) (0)
(WEH} (1,24) (=1) ..

L}

SFANS-1 = SYSTEM-FANS  FAN-SCHEDULE = STARTUP

NIGHT-CYCLE-CTRL = CYCLE-ON~ANY .
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