
;,"" ..
,--- - - - - - - - - - --- --------,

DOE-2 USER NEWS PUB-439
r

DOE-2: A COMPU TER PR OGRAM FOR
BUILDING ENERGY SIMULA TION

Volume 8, N o . 1

Spring 1987

(

Pub lished By The:

Simu lation Research Group
Bld g. 90 - Roo m 3147
Applied Science Division

La....'renee Berk eley Labora to ry
University of California

Berkeley, Califor nia. 94720

Edito r: K othll Ellingto n

Tobie 0/ Content,

Han ds On (items of interest) 1

Modeling Ice Storage S}'stems 2

Bugs and Fixes 6

Order Form ., :. 7

• •• HANDS ON ' • •

cr Dig D e eper! - Please check out
the order form on th e inside back page of
this newsletter. T he National T echnical
Informat ion Service has ra ised the price of
certain pieces of DOE-2 documentation.

cr B a ck to School! - F red Buhl
and Jeff Hirsch will present a t hree-day
int ensive course on (what du '?) t he DOE-2
program . T he course, set for A ugust 26 ­
28, is sponsored by the University of
Califor nia's Engineering Extension office.
For regist ration information, please contact
Dick Tsina or Karen Anderson at (415) 642­
4151, or write Dick Tslna . Continuing Edu­
catio n in Engineering, Dept . B , 2223 Fu lton
Street . Berke ley. CA 94720 .

If you plan to at tend the course and want to
pick up a copy of DOE-2.1C while you're in
Berkeley, please call Kathy Ellington at
(41 5) 486-5711. Also, please feel free to
come to our office before or aft er the course
to meet and t alk with us . W e are especially
interest ed in get t ing your ideas on features
th at you feel should be made a part of the
DOE-2 program.

cr DOE-2 Utility Pro grams
The March 1987 issue of the A SHRAE Jour­
nal carried an ad vert isement for utility pro­
gram s to enh ance DOE·2. \ Ve contacted
J im T rowbridge (Trowbridge Software
Engineering, 4884-D Sunset Terrace, Fair
Oaks, CA QS628) to get mor e information.
It 's hoped th at the next issue of the USER
l\"E\VS will feature an article describing the
cap abiliti es of the utili t y programs. If you
would like to contact Jim T rowbridge in the
meantime, please call him at (916) 962-3001.

cr Apply Y ourself! - The Ameri­
can Council for an Energy-Efficient Econ­
omy (ACEEE) is holding the First National
Conference on Resid enti al Appliance Energy
Effi ciency, October 26· 28 in Arlington, VA.
T he three-day conference will feature leading
experts from indust ry , public utili ti es, public
agencies, an d resear ch insti t utions . For
informat ion, please contact :

T he Am erican Council for an
Energy-E ffi cient Econom y

Suite 535
l OCH Connect icut Av enue N.\V .
Washington, DC 20036
Telephone: (202) 429-8873

ACEEE is a non-profi t organization t hat
cond ucts research an d analysis on energy
efficiency; it s goal is s tim ulat ing t he adop­
tion of energy conse rving technologies and
pract ices.
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Com men ts o n M od eling Ice Stora g e Systems
by

Bru ce Birdsall
Simulation Research Group

A number of users have inqu ired about modeling an ice storage system; unfor­
tunately , the current version of 0 0 & 2 has limited capabilities in this regard . The exist­
ing DO£-2 PLANT rout ines do DOL keep track of energy temperature levels: all calcula­
t ions of energy use ar e bas ed on the transfer of BT U's only. [Note: The surface tem­
peratu re level of tbe stor age t ank is calculated to account for losses of the tank to its
environmenr.] Dependencies for part load performance, condensing and evaporating tem ­
peratures, and rated COPs are tr eated by the program as modifiers to the base rated cal­
culations.

With that state ment as ba ckground , ) 'OU can see tbat chilled water storage systems
can be modeled fairly well in DOE-2 as the storage tank is considered fully st rati fied; an
example is in the DOE-2.1C Sample R un Book, page 239 . Dynamic ice storage systems,
where the evaporator temperatures stay within the limited range of 20cr to 26°F, can
also be modeled . Sta tic ice-builder systems are , however, an exception in that their eva­
porator tem peratures vary from 26"F down to OOF depending on the t hickness of the ice
as it builds o n th e evapor ator t ubes; the amount of ice left on th e tubes on the next
recha rge cycle sh ou ld also be mod eled. Because neither the variable evapora tor tempera­
tu re nor th e details of the buildup and meltin g are sim ulated by DOE-2, the only
approach for mod eling st at ic ice-building is an approximat e one of ass uming an average
operating tem peratu re for th e evapor ator of , say , l Scr and derat ing t he compressor
accordingly . You shou ld not e th at ASHRAE has fu nd ed research at the Un iversity of
Texas at Aust in to incorporate improved storage models into th e 00£-2 Component
Based Simulator . The Electric Power Resear ch Inst it ute (EPRI) has been .very active in
transferr ing storage technology to the design community and bas prepared a " Co mmer­
cial Cool Storage Design Guide" ava ilab le upon request from EPRI (Report E~1-398 1 ,

May 1985).

T he proced ure for mod eling a partial ice-sto rage system in DOE-2 follows:

• Step 1 -- Mode l th e ai r system with hourly reports so that you can determ ine not
only the peak cooling rate bu t the peak integrated daily cool ing load. T be best pro­
cedure for doing this is to request under SYSTEMS-REPORT a REPORT­
FREQUEI'CY =DAILY for the summer months. A typ ical hourly repor t that
coul d be used for th is purpose is shown in Fi g. A which cove rs t he peak day of
August 26. Set air and coil capacities high enough to insu re that th e mode l is free
of hou rs where space te mpe ratures are not satisfied on the peak days . A storage
system has the characteris tic of being abl e to satis fy overloads as, in a sense, the
delivery ra te is un constrained and cont inues to supply 34°F wate r up until the
point of deple tion . A conventional system, on the ot her hand , has a delivery cap a­
city that is cons t rai ned by its com pressor capacity; as the return water temperat ur e
increases so does th e supply t emp erature .
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• Step 2 •• Size tb e st orage an d comp resso r capacity based on th e results of Step 1.

T bis is primarily a tr ial-an d-error solution, requiring mult iple run s, and Fig . B
shows an input tbat satisfies this requirement. (However, I wouldn 't advise sizing
the sto rage with out any safety factor as I han done as a means of illus tr ating
0 0E-2 's capabiliries.] Note that we have input two compressors: a herm et ic­
reciprocat ing unit operati ng in the morn ing at normal evaporator temp eratu res, and
an opeu-reciprccaring unit cperaring at 260p to make ice on nights and weekends.
T he idea, of course, is to simulate a. single machine operat ing at th ese two mutually
exclusive conditio ns for a part ial storage system . By increasing the tank size an d
cutting tb e opera t ion of the comp ressor du ring the day, you could simu late a full
storage system. (EPRI is also co-funding invest igat ions into better sizing metbods .]

• Step 3 - Inspect the hourly reports from PLA !\'T to see it the operation and storage
is sat isfactory; if not , revise the input in Step 2. F ig. C is our example from th is
sample run .
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I NPU T PLAN T

PLAN T- RE PORT

S EQ UIPMENT DESCRIP TION
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Bt:GS DISCOVERED IN DOE- 2.1C, INTER!:>l SO LUTIO:-;S

A ." W BUG FIXES

Following are recent bugs discovered in tbe 2.IC vers ion of t he prog ram . Users a re
urged to document suspected bu gs, an d report t hem to us . ,,\ fi rs t give a descr iption of
each bug. along wit h its t emporary (no code change] so lu tio n, and th e date the per­
manent correcti on was moved to ou r 2.1C release files. If you received a tape sent by us
after tbe date gin n in th e bug description, then the bug fix is already on you r t ape in
OD e of the " mod " files . In any case, before )'OU fix a b ug, make s u re it bas Dot already
been corre cted 0 0 you r DOE·2.1C tape.

Following t he bu g des crip tions are th e bug correct ions in tbe form of UP DATE
mod ificat ion direct ives . T he cor rections are independen t of eacb other (they do not
inte ract). T her efore, ) ' OU can fix only t hose bugs you consid er impor tant . ..... 11 the b ugs
for one program elemen t are t oget her ; t hat is, all t he correc tions to BOL ar e un de r t he
heading " FI LE BDL.BCC " , th en all the corrections to t be keyword file, etc . Lin es begin­
ning with */ are UPOATE commen t lines an d ca n be left out.

Al! users who h ave received 2 .IC versions released before Apr il 4 , 19S6, shou ld read
th e des cr ipt ions of bu gs 0·29 and 0·30, and fi x these bugs or avoid th em .

Q uest ions or comments sho uld be direct ed (in writ ing) to Fred Buhl , Sim ulation
Research Gr ou p, 90-3 14;, Lawren ee Berkeley Laboratory , Berk eley, Ca 94720.

B ug D·.S

T he (in )fa mous hourly report bug.

Date moved to release file : 02·2:-8i

Bug fix mods in file HRP .~ IOO

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

' I TIll S FI XES BrG D· 4 5 . 8i022 i . HOCRLY REPORTS OlD
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' 0 USERPR . 65
. . . -+ - - - - 1. - - -+- - - - 2- - - . + - . - - 3 - - - -+- . - . 4- - - -+- - - - 5 - - - -+ - - - - 6- - ~ . +

B ug D·46

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

' I Br G 0 ·4 6 .87 04 30 . LOADS a b o r t s wit b 0 · /0 .
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