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• Another testing fadl1ty that prcvr ce s
unique modelling capabilities is the artifi­
eial sky dome, whieh allows scale model stu­
dies for daylighting. The sky simulator
evaluatel the effects of unifon:l lue.inance.
overcast skies, and clear sky conditions. It
also silllUlatea the effect of ground ref Lec t ed
light. Vorking with the Daylighting group. ~e

have developed new daylighting algorith~s. and
have now installed an hour-by-hour daylig~,ti~.g

Illodel in DOE-2.1B.

Collaborative efforts between the Building
Energy S1lIIulation group and other reee ar ch
groups at the Laboratory focus on the deve l op-.
ment of building performance models and
energy-efficient designs. Data collected f r ce
laboratory tuting facilities lead to new
algorithms. Introduced into our developmental
version of 00E-2, these algorithlllS are tested
and validated on a IIlUlti-group basis; t he
resultant new acde Ll.Lng capabilities benefit
researc:hers and progra~ users alike.

• Studies of the combined solar, infiltra­
tion. ccnduc t fve Zconvec r fve , and radiative
heat transfer through windows as a function of
window type, orientation, and changing weather
conditions are being c:onduc:ted by the windollS
.nd DaylightinS Program in their Mobile "'inde.
':'henllal Test facility (HolJ17T). THER!!, a 101,-;­

dow heat-transfer progulll, and Sl;PER!..!:-r:,
which cOlllputes 1llulllin.tion in i nt e r i o r
apaces, also contribute ccns rde rab le infor-.a­
tion leading to improved design Strategies.
AI a result of this r esea rcb , modifications
are being made to sllow DOE-2 to accurately
lllodel the thermal and daylighting characteris­
tiCa of window shading devt ces and of advanc e d
glazing syateml.

A number of significant results fro"
recent studies on window glazing, daylighting.
and infiltration are contributing to fu cur e
veraions 00£-2.

The EPOB group has also been re s pcns i b l e
for the development of sil:1plified r e s i de r.t i a ;
energy calc:ulation algorithms suitable for ~.-

• A major achievement of the Energy Pe r f c t e­

manc:e of Buildings group has been the develcr­
ment of a model for c ha rac t e r fz f ng infiltra­
tion 10llSe. in residential buildings. :-[;1:S
model uses « new parameter - effective leaK­
age area - which c:an be s powerful tool for
arc:hitec:ts and builders interested in reducing
infiltration in new residential structures.
Results of this research has led to a ~.e"·

infiltration algorithm in DO£-2.l5.

DOE-2.IN AND RESEARCH ACTIVITIES AT L.Bt

':'here hal been I chanse IllIde in the
name of our group. Instead of Build­
ing Energy Analyai., we are now known
as the Building Energy Silllulation
group (BES), to reflect our interelt
in, and direction toward, a new gen­
eration of c:omputer simulation pro­
grams. DOE-2 will continue to be
developed and supported. but our
Long-et e rta objectives also inc:lude the
development of higher-order, aa well
as simpl1f1ed, buildi!'!g energy-ulie
analysis c craput e r programs.

BULLETIN SOAltD

NTIS 11 now t.king orders for the
DOE-2.lA update package to the dceu­
eent ae rcn. Deliveries will begin in
lIlid-June. The back page of th1l iuue
is a tear-out sheet containing an
order form.

Efforts to l:l8.ke available new
"Mchine-colllpatible versions of the
code are continuing. Recently
released, in addition to th. CDC and
IB!"I, are VAX and DEC·IO versions of
DOt-2.IA. Honeywell, Data General,
and Cray versions are being prepared
and should be av.Uable seen fra; the
National Energy Softw.n Center. Call
or write N£SC .t Argonne National
Laboratory. 9700 South Cal. Avenue,
Argonne, IL 60439, (312) 972-7250 for
the statua of these ve rateee •

Item:

Item:

Item:

I
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cr~t~: RESIDENTIAL ENERGY ~~ALYSIS ON A MICROCOMPUTER

t 7RY ~eather files are being developed for ~80
cities.,

. CP/~ is a trade-mark of Digital Research. Inc.

Results of eIRA runs for seven different
cities and rve t he rrac s t a t schedules have been
compared with those of DOE-2.1. and, in gen­
eral. di s c r epanc Les between the tve prograllls
we r e found to be on the c ree r of ± lat.

The program (actually a collection of pro­
g r ans ) ....as designed for a vr ee variety of
oi c r cccepcc e es ..,ith the followinl aa r dva re
requ!reClents: Z80, 8080 or 8085 falll1ly of
microprocessor, ep/lt t operating system (ver­
sion 2.0 or greater), 641': of randolll access
memory, two 8-1nch single density disk drives
or equivalent (2x2lo0K or 1.8rr.. bytes total). an
SQ-colut:ln cu r s o r-ead dr e s aa bIe video terminal,
and a l32-column printer.

elRA presently has Io'eather data filea for
12 U.S. cities which include all data for the
air infiltration and the solar SOlin. taltula­
tions.r Solar gains are computed by taking into
ac c oun t Io'eather-<Iveraged solar r ad La t Lcn , the
shading effects of trees, nearby buildings and
overhangs, and the optical characteristics of
wind0l0l8 and va Ll.e , 7he shading effects of
cve ehe ngs and the reflection of glazed sur f acea
are ecde Lked by using correlation met hcds
developed at LoS AlalllOs Sational Laboratory.
The solar gains. together \.lith other internal
gains and radiation losses to the sky. are used
to compute an effective outdoor temperature.
\.Ihicn is usually higher than tne monthly aver­
age temperature. The l:Ionthly values of effec­
tive outdoor eeepe ra tur e , indoor thermostat
setting, and heat-translllission coefficient are
used in a variable base degree-day aode L to
compute ecrrt h Iy heating and cooling loads for
day and night. ':'nese loads are cc r r ec t ed if
night and aay thermostat settings are dif­
ferent. Seasonal heating and cooling efficien­
cies are figured for each l:Ionth based on I)
heating and cooling loads. 2) specifications of
the heating and cooling equipment, 3) part-load
efficiencies. and 4) al:lbient-aependent output
capacities. Finally, heating and cooling loads
and efficiencies are combined to arrive at
acnt bLy energy consumptions for heating and
cooling.

for the eIRA ~lanual

frolll the 7echnical
Lawrence se rke Jey

Purchasing information
and disks is available
Inf o rtaa t Lcn ~e;>artl:lent.

Laboratory. (415) 1.86-6782 •

The fep r e s s rve output capabilities of ORA
include standard tables and custo:Dized plots of
design energy analysis, a retrofit report. an
interactive calculator, and the ability to
store the output on disk or send i e to a line­
printer.

CIRA t s a use r -f r t end Ly , interactive,
residential bulldlo, energy analysis program
Io/hich takes advantage of many of the algorithos
1n DO£-2 as well as the latest developments in
simplified c oraput e t- models. An input session
on CIRA consists of questions posed by the com­
cut.e r , in English, and responses chosen by the
user from a displayed menu of choices.
De~a11ed explanations of questions are provided
upon request, built-in default values, often
ccepuc ed frolll one or :Dore previous re s pons es ,
are available. and the user has the ability to
change the input to any variable at any eree
during the session. Friendly, indeed.

SO::le ~ir.J1! ago, loll! published an article
which addressed the issue of running DO£-2 on a
mfc r ccorapu t e r , :he conclusion drawn then, that
it was highly Iepr.ac r Ic a L given the size of the
pr0'lram and t he current technology. still
remains true. Since then, however, a nev pro­
gram has been developed by the Energy Perfor­
mance of Buildings group at LBL called ClRAt lU

- Cceput e r f z ed Ins r rune nt ed Residential Audit,
which Is designed specifically for olcros.

70 summarize the calculation ae t bcdo Iogy
'oriefly: For each month, an energy balance is
calculated separately for Jay and night.
r t es e , a hea t e-t ra nsrcf s s Lon coef f Lc Lent is cal­
culated to deter.:line nov auc h heat the house
rcs ee pe r :conth and per degree of temperature
d i f f e rence betlo'een Incoora and outdoors. 70
this coefficient is added the effect of inf11­
t ra r ron, c.or:lputed on a mont b Ly basis using
t nf c t-aa t i on on the leakage area of the house.
the type of terrain. and the type of shielding
surrounding the house. For terrain and shield­
ing c La s s es , CIRA 11111 df s pLay de s c r I p t fve
tables on request. Le akag e area is generally
::"easured with a so-called "b Love r door". a
fan-like device that creates an over- or
unde r-p re s sur e in the house and l:Ieasures t!'le
aeount of air flow through the fan necessary to
reach several special levels of pressure.
.Uternatb'ely. CIRA es e reaces the leakage area
frolll infof':'latlon on the air tightness of vt n­
dcvs , "'a 115 , doors, and all ct he r building c cc-.
pone nt s , Jynar.lic defaults are available to
rrovic.e \.Ihat the user may not k ncv ,
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A roe-z COMPARISON ""ITR CERl DATA FOR VAV AND REH.E.AT SYSTE!IS

A draft report vh tch vas completed in
November 1981 by the Construction Engineering
Research Laboratory, located in Champaign.
Illinois, delcribes a ccepe r i een of DOE-2.IA
computer silllUl.tion runl to measured data col­
lected by CERL. The results of CERL', original
data collection 'oIere reported in Vslidation
System for Hechanicd Systems Algor1thllls in
Building Energy AnalYlh Programs, Interim,
dated Hay 1981. Work in progrell will allow
updates to include wIt t-eeee and rooftop unit
system types.

The DOE-2.IA program was used to dlllUlIte
two HVAC aystem tnes: na_Iy. VAV with reheat,
and tencinal reheat (Constant Volume). Forty­
nine teat caall were prepared as input to DOE­
2.1A and the aimulation ruults were then O:01lI­

pared to the test data colleo:ted by CERt.

It was found that DOE-2.1A produced results
that were in agreement with the CERL data as
follows:

VA\': II :'ut .f!!!!

These results may not appear to be oc c­
standing, but put in the light that the Lcad-.
ings on the equipment ranged from 0:: to 100::,
the results were better than expected. t:pon
close examination it was found that the CERL
data for heat balance on the air side deviates
from the heat balance on the water side. These
deviationa are of the same magnitude as the
deviations between DOE-2.1A and the CERL data
as reported belO\l. This is not meant to fault
the data ec.tteee tee , but to give full recogni­
tion to the difficulty of o:ollecting HVAC pa r t

load data. The best data were for those test
cases in which the equipment was fully loaded.
and invariably resulted in excellent heat bal­
antes. 'hese were also the most easily simu­
lated conditions, and the agreements here \oI1He
of the order of "t' 2% for all variables.

These CERL reports will be made available
through NTIS upon cOIIlpletion of the tests.

Reheat: 26 Test Cases

Cooling Coil

Heating Coil

Electrio:al

Natural Cas

Space '!elllperatures

Average Deviation

."
-10%

'OX

."

Cooling Coil

Heating Coil

Electrital

Natural Cas

Space Temperatures

Average Deviation

."

-4%

."

+12%

+It
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BlIILnINC ENERCY SlHUUTlON BIBLIOGRAPHY - UPDA:Z

ASRll.A.E Papers: The !ollowing papers were pre se nt ed at the last two ASHRAE semi-annual mee t>
r eg s , held in June 1981 and January 1982. Coplet are available frOl!l the ASHRAE publ1ca~ions Sales
Departllll!nt, (404) 639-8400.

M'ALYTICAL DEVELOPHEN':'S.!!! IN'!'ERZOIIE A!:D~ COUPLING ~THOOOLOGY, Z. O. Cumali, June 1981.

THE CL'STOH I.'EIGH!ING-FAC1'OR METiiOD FOR TIfERXAL LOAD CALCL'1.A!IONS IN TIlE DOE-1 PROGRA.:!, J. F. te r­
ilik~. Hunn, N. 11. Schnurr, and J. E. xccre , June 1981.

HEASUR.ElfINT~ IIITERPRE':'ATION OF AIR TIGHTIIESS, H. H. Sherman, June 1981.

THE DETIR."!INATlOll OF ':'HI DYNAMIC PERIORHANCE OF WALLS, H. H. Sheman and R. C. Sonderegger. January
1982. --

:-HE IHPACT OF VENTILATION RATES ON THE DESIGN OF~ BLTILDI~GS, H. Ross, M. cccdea n, and S.
BIrdsall, Jairuary 1982. --- - -- ----

EIo'ERGY-CONSERVINC RETROFITS AflD~ ill QU..uITY IN RESIDENTIAL HOUSING, C. Hollowell, J. v.
Berk, R. A. Young, and S. R. Brown, January 1982.

KANUAL ~ (:RAPHIC PASSIVE~ DESICN TOOLS, J. D. Balcomb, June 1981.

tlICROCOI1PU:1:R~ C01!PL':ER DESICN HI7HODS, R. D. BUlth, June 198!.

E\'ALt:A':'10N OF EXISTING PROCR..A!!S FOR SIH1.1..ATI0N OF RrSI!)E~i:IAL BL'ILDUIG ~~:ERGY ~, R. L. ne r r i ac ,
January 1981:"

~ ':'HE DOE-l COIlPL"':"ER PROGWl !£! P..I:7ROFIT~ STl'DIES, C. C. Copeland. January 1982.

(Continued on page 5)
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USINC ooE-2 IN THE DESIGN PROCESS

DO£-2 can be a very use fu I tool for opt1l:1.~

iling the energy usage of oil. building s t f Ll, 10
the early design stagel. However, Il1O&[ people
avoid using the program at this stage because
~,uch Is yet unknown about the building. Also,
the dfort of describing the suc:c:eulvl! c.hange.
in 00£-2 can be laborious. Use of the PAR.A!lE­
7ER cOlllllland can grutly simplify the effort.

EAST-HIDDLE .. SPACE L IKE IIORtH-~lIDDU:

AZIMUTH- 270
WIDTH- BLDG-WIDTH

EX7ERIOR-WALL LIKE N-tlID-WALL

WINDOW LIKE N-MID-WIN
IWLTIPLIER-NUM-Io'INOOWS-EW

Suppose the user is du!gning a hlghrlse
building. He/she Ioiould 11k. to use 00£-2 to
help detemine the shape of the building, the
number of floors, the type and area of 1oI1ndowI,
and the cost-effec:tlvenus of an energy effi­
cient lighting system. Each floor can be
acde Ll ed u four exterior zones and one c c re
zone. Part of the input would be as follows:

CORE-HIODLE .. SPACE LIKE NORTH-HIDDU
AZlHUTH-O
WIDTH-CORE-WIDTH
DEPTH-CaRE-DEPTH

INTERIOR-WALL
LOCATION-BACK
NEXT-TO- NORTH-illDOLE

NOW' if the user wants to change the shape
of the building, he/sha need only change the
PARAI'lETER values and ;1.11 floor areaa , wall
areas, and volullll!s will be autolllatically re­
scaled. In thil exalllple, the sensible and
latent people heat gains wera input as equip­
eene load, so that they vcu Ld be automatlcally
sc~led wlth the floor area (400 3tu/person, 200
ft !person).

SYS!D1S flIes can also be set up so that
all changes are ~de through the PARAI'~TER COlll­
eand ,

Once the lnitial fllel are deflned
correctly, the changes can be Clade eully with
no mistakes. If all of tha changes are Clade
through the PA.R.AHETER command, the lnput is
self-doculIIentary in fact, all parallletric
run. can be IIl.IIde .... ith a DIAGNOSTIC-SO-ECHO
placed after the PARAMETER input to save paper
and speed up the printing of the output.

Finally, if the user', parametric lnput is

flexible enough, the user can use the file to
silllUlate any silllilar high rise building.

LOCATION-FRONT

NUH-11IDOLt-ftOOR$- 5
NUM-WINDOWS-NS-20
NUM-WINDOWS-EWoo10
LITEs-WAr:s- r:2-1 • 5
wI:moW-GUSS-ITPE-S S CUr.SS

;'iPE CODE

PARAllE':'ER
BL~C-Lr:-<G':'H·l 00
BLDG-\,'IO:H-SO
CORE-LDlC:H-70
CORE-WID7H-20
fLOOR-fInCH:'" 12

:he ::Iiddle floors use the PARAl~E:ER input
as follows:

\,'I~~OW HE!GHT-S ~D:H..4
!it' L;: IP LIER- NUll-WI !mOIo'S - NS

';ORTH-!-!I:)DLE ... SPACE
~L:IP L:ER>- ~:L'::-I1IDDLt-nOORS
SHAPE... ~OX
HEICII:'" F~OOR-HEICHT
~IJ:H"8LDG-LE~G:H

DEP7H-15 S AVERAGE DEPTH
AZ::X:H-18C S SO FRONT FACES OL":'
L rC:li7I :-;G-\,' / SQF!- L lTES-l,,'A::S-F72
E(\C:?~'IN:-WiSQF7-.00058 S AC1'UALLY PEOPLE
EnCIP-SENSI3Lf.-.SS
E0C:P-U:EN:"'.4S

';-::ID-\,'ALL .. EX7ERIOR-WALL



Specify each zcne

BUGS DISCOVERED IN DOE-2.1A A.1,1) INTERHl SOLU:IONS

Since the last issue of the nee s Ie t t e r , only six new bugs in DOE-2,IA have been ice:1t::::~:,

All of them are 1n the SYS:E!!S subprogram, Referenced keywords and phrases appear in bold-;<lce,

(27J If, for a 20NE-TYPE-PLENUM, the keyword MUL,IPLIER is Specified, the pr og r ae '~'1l1 f.:"'~
incorrect results, the severity of which increases in proportion to the va Lue spec:.;:'"d :'ar
~lUt:IPLIER,

Interilll solution: None; do .nct use MULTIPLIER for 20Nl:-i'YPE_PLENU11.
separately.

(28) 'rhe values for the sys eee-fever HOURLY-REPOR! variables 7B, 79, and 80 are not reported
out.

Interim solution: None.

(29J Some underheating and undercool1ng may be incorrectly reported in SS-F vhen COCL­
CONTROL-WARMEST or HEAT-CONTIlOJ.,.-COLDEST. 7his is due to the use by the progra~ of an
incorrect value for the zone thermostat throttling range in the calculation of supply t ee­
perature, The value u.ed is one-half the ac r ua L value. This bug effects only n,e ca Lcul ..­
tion of the supply temperature; other calculations use the correct value for the throttli:1g
range.

Interim solution: There i. nO way to avoid this bug entirely when usi"g t r.e
COLDEST/WARHEST optiona, but specifying a :HRO:TI.ING-RANGE that is eve to three r c-e s :;.,.
norNl range lo'il1 1I11nlmize the underheating/undercooling problem. This eay , j-ovevc r ,
require adjusting the s e t pc fn t s to ensure that average zone temperatures are mai nt a Lnec as
desired.

[30J If the value input for DESIGN-HEAr-l for a acne is equal to the value input for '~\.':­

SUPPLY-T, or if it 16 equal to the iUlll of m::-SL'PPLY-7 and RtHEA':'-DEL:A-T, and ~:I:;-C2'-

RATIO has not been specified, the program will abort in routine DESIGrl. --

Interi1l1 solution: Chanae either the DEHG1:-HU7-':' or ~1AX-SUPPL'i-r, or the ~n~:-s~'PPL~-:,

such that they are not eqlU1.

[31 J The progU1I1 may abort in
heating is scheduled off.
the normal purpose.
Interim solution: Schedule

routine HTPUMP if cooling is scheduled on in a liP s ys t ee , bu~

this should be a rare occurrence in this syStelll since it def ea t s

both heating and cooling on.

[32] If SYS:01S is r'Jn Io'Hh DESIGl:-~AY RL'N-PEP.IODs only and SUHKARY reports are r eqce s eec , -t.e.
will be produced, but with incorrect or all zero values. Note, however, that no S~5:,:::;:

SL,)~RY reports are intended to be produced for DESIGN-DAY RUN-pERIODs; DESIG~;-"AY ecns a re
intended only for PLANT sizing.

Interim solution: None; ignore the SYS:DIS SUI11-lARY reports.

Documentation Note:

Values of -99999, -R8S8S, and -77777 are not allowed as input to ~ keyword in DOE-~, eve n
though they may be within the range, e.g., for HU7-CAPACITY. These values are reserved :~r

a nt e rna L program cse and are not interpreted as numerical values. Unpredictable r e s uLt s ::-.ay be
encountered from the use of these values. No ~ARNING ~essage 1s issued, so be a~are,

• * * ••

BUILDING ENEJlGY SIHULAT!ON BIBLIOGRAPIf! - UPDATE - Continued

:HE 7HEORUICAl BASIS OF THE 00£-2 BUILDING WHGY-USE ANALYSIS PROGRAU, R. B. Curtis, A~r:l I~E:,

UL Publication, tBL-ITIOO:- -- - -----

J.:SE OF A DIESEL EnGINE-DRIVEN D1ERGENCY POIo'ER GENERA:ING SY5701 FOR PEAl( SHAVING IN BC:.::~:r:S, 5.
Choi~i:~, and B.~al1, January 1982. LBL Publ1~,I:BL-12299. -

LIFE-CYCLE COS: A.llD ENI:RGY-USE ANAlYSIS OF SUN-CON:ROL A."ID DAYLIGH!ING OP!I0NS P; A H~C':-~.:o~

OFFICEmUlING, F:"'""C:-witikelmann and u. L'O'kmanhekim, May 1981. LBL Publication, LBL-1229~--

GLAZING OP7D1I:ATION FOR E!'.'ERC'i EFFICIENCY IN COHlrERCIAl OFFICE BUILDI!lGS, R. Johnson, S. se >
kowit:. F. C. W1nkellll.ami"-; ~Zentner, October 1981. LBL Publication, LBL-127bl..

Copies of LEL publications are ava11able fr01l1 the authors, until their stock is de p l e r ed .
7hereafter, orders are taken by N!IS. The tBl ':'elephone Infernation nuebe r is (4;5) ~~~­

ei n ,
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JUf.-2 c'SER ';E"S

TIl.! REAT EXCHANGER

7his section 15 devoted to questions fr~ uee ra and r eapcns es frCIII the Building Energy Slmula~

tion group and r t s consultants. Your question. and comments are most veLccee •

... ... ... ... ...

. " •

Question:

Ansve r r

:ues~ion:

Ans ..er:

tne re is conslduable interest in rnidentlal ground water heat pWilpl here in the
Nor t he rn climates. Although ooE-2 does not specifically addre•• chi! systelll type, 11
there a lJay to a?proach it using the HP (closed loop water/all' heat pump) system type?

Yes, a ground water or ground source heat pUlllp can be lIIodelled in an approximate
manner. To do so, use the HP ,yuelll with several parameter! changed to model che
ground source. First, to prevent a free source during the transition frOlll heating to
coo11ng, set the fLUID-HI:AT-CAP to a small value (. 10). vext , to correctly represent
the source temperature, set the MAX-FLUID-1' and I1IN-fLUII'l-T equal to thl average ground
source temperatures during the coo11ng and heolting seaecee , respectively. These va Iue s
should take Int c account any ceepe re tur e rise in supplying fluid to the unit. (Values
of 75 and 50 for che oaXi~Ulll and minimum are suggested.) Suggested values for COOLISG­
EIR and HI:ATI~-EIR. are 0.3l and 0.38, respettively.

Be sure to schedule both heating and cooling on, at least during the daytime. (Bug 32
describes why.)

Additionally, we ~ust account for the energy used for pu=ping the ground water from chi
well. In, PLANT, therefore, we must enter cotlJlland. to add this cost. for the heating
ecde pumping energy, we enter an ENERGY-COST cOl!lmand with RESOURCE"S7EA/'I and a
UNIFORU-COST of .02 for a USI! equal co 1,000,000 Btu's. If the ground water is also
used for the cooling mode source, .. sim.1br command is entered for the CHILLED-"'ATER
utility. If a cooling t cve r or evaporative c::ooUng 11 used in the c::ooUng ecde , thiS
is not necessary, ~f the ground itself 11 a source rather than ir~nd water; (a buried
c cnde ns e r ) , the ?Ulllping energy l!l.ay be reduced or elilllinated, depending on the arrange­
ment.

:he comparison to RESYS systems with air-to-.. ir heat pumps and str.. ight electric reSis­
t ance heating ap~ears to be realistic. However, one should not use the SA1'UR.A1.-V"E:-r.­
keywords as these are not applicable to SYST~I-:"i'PE·HP and the jHimary interest is the
c oepe r i s cn of heat~ng energy. Zone input! should be 1111lited to a single zone for botn
HP and RESYS s ys telts.

Another refinement 1s to edit the PWl'1' reports by altering the term STEAl'1 to GROUND­
l.'ATER in the PS-B and BEPS reports.

Can a steam turbine used to shaft or electrically drive a c::entrifugal chiller be
codelled?

yes. Equivalent ther:r.odynamic lllodel, can be cene eruc t ed for th1, and other equipment
c cebt na t Lona , In your example, the turbine and chiller muat be taken al a single unit
"..hich requires stealll as an energy source (with possibly a sull amount of electrical
auxiliary power) and provides cooling.

:his description IIlatches thl absorption chiller ecde L, All that is requited is a
caang e to the HIR. value and its associated curves to represent tne heat input to cccj­
~~,g output relationship of the turbine chiller combination you are contemplating. ::he
s aee ee t hod can be used to model a piggyback arrangellient where the turbine shaft drives
a centrifugal chiller and the waste heat drives an absorption :ychine. l'se of the
:'OAD-~!A.\'AGE?!E::T a~.d '-CAD-ASSIGl.;1I~ c::ommanda can allow switching between this s pe c f aI
absorber and more conventional equipment based on load or time.

::he drawback to this aode I is that no waste heat can be recovered for the s pe c r a I
absorption ::ac::hi~e and be Llsed for the other heating requirements unless they c::an be
combined in a s~ngle representative oachine •

• • • • •
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Information Sheet and Crder Form:

DOE-2 Building Energy U.e Analy.i' Progr~

vere iee 2.IA

The following may be ordered by telephone, (70]) 487-4650 or F:'S 737-4650, or by =11. 7::e
Current costs may be obtained by writing or calling NTIS. please refer to the PB order nccber s
when ordering by telephone.

copies CDC DOE-2.IA Program Tapes PB82-141458

copies IBH DOE-2.lA Program Tapes PB82-201l37

copies IBH DOE-l.IA Update Hod (only) Tapes PB82-l4l466t

(The tape will be 9-track, 1600 bpi, unless c t he rvf ae specified)

Character Type:

WEBCDIC [j ASCII

sets Complete DOE-l.IA Docu~entation PB82-141474

sets DOE-2.1A Documentation Update PB82-141~82

(replacement sheets only)

subscriptions to the quarterly DO£-2 USER NEW'S PB81-91l100

~ 520 annually, North Americ.a (510 for each additional ccpy to sa~e address);
540 annually, Foreign (520 for each additional copy to the same address).
Back issues are available at the COSt of 55 per copy (SID, Foreign).

WEnclosed is a chec.k or money order payable to NTIS for 5 __

Q Charge to my NTIS Deposit Account 1"0. _

oCharge to ~y Aoerican Express Account No.

D Charge to oy nas re ecare Account No.

Q Charge to ey Visa Account No.

Nallle:

Affiliation:

Address:

--- 1

I__________________J

t Current ecners of the IBl1 DOE-2.1 tape need only order the update tape.
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;JOE:-2 ~SER srvs

crocomputer applications. for more inforna.­
crcn, see the article inside on Computerized
Instrumented Residential Analysis.

• In collaboration with Los Alamos National
Laboratory, we are beginning to integrate
models of ce rt arn pa.,ive solar elelllents into
the developmental version of DOE-2. Already
in DOE-2.18 15 a model of oi TrOlllba wall, both
vented and unvented.

• In addition, on-going Hudies in the L8L
Passive Researc:.h and Developlllent group into
»esstve c:.oo11ng $Itrategies r.n cmllIIIerc:.ial
buildings, particularly natural convection and
radiative coo11ng. are leadil1& to improved
knowledge of how structures interact with
their environment, and better techniques for
properly controlling them. Detailed numerical
ecde Ls are being developed which Io'ill be
introduced into future veuion. of DOE-2.

• Research into nelo' structural design', such
as supp Iy-. and return-side hollowcore system.l.
1s also being conducted. 7hese systeu util­
ize precast hollowcore planks throulh which
supply/return air fiowl via connected cores in
the plank.

• Recent inveStigationa into residential
air-to-air heat exchaniers in the Ventllatiol'l
and Indoor Air Qua11ty group Helll from the
risil'lg need to alleviate indoor air quality
problems caused by reduced infiltration. Five
commercially-available models are currel'ltly
being tested for thermal and fan system per­
formance. Implementation of an a1r-to-air
heat exchanler 11 planned for 00E-2.IC.

• Algorithld have been duigned and imph­
mented in a developmental verSion of 00£-2 for
the silla1lation of urth-betllled buildinl'.
including the heat transfer throush under­
ground walll and floon. These algorithms use
a mathematical technique similar to the
ruponae factor technique u.ed for standard
\olalla and floors, but they employ a longer
time-step. The.a algor1trum. take into account
the ground. surfac:e interface in addition to
the interface. 1o'1th walll, floors, and the
internal envirONDeI'lt. ':he algorithma in this
developmental version of the code are
currently being validated against measured
data. \/'hen their accuracy hal been eaea­
bl1ahed, they will be released. 1n the official
version, (pouibly OOE-2.IB, but more likely,
DOE-2.IC).

U.S. DEPARTMENT OF COMMEIIIICE AN EOtJAL Ol"I"ORTUNITY EMI"LOYER
National T,dlnical Information Sarvie.
51",,~;I~'d. ~I 22161

OFFIC:11I.81,.$;N£55

;:>~Ollt¥ 'or ",",.ltl Un, $300

PRINTED MATTER

(:IloIiling label>

'OSUG' "0 eeee"'0 (~Ju 5 OEPARTMENT OF COMMERCE ~
COM·'" 5.

3~r/~-A2 :his work wa. sUilPorted by t he Assistant Secretary for Conserva~10n and Rene\olable Energy,
Of f f ce of Buildings and Community Systellllil, Suildings tnvrsr en of the U.S. Departmen~ of Energy
c eee r Contract DE-AC03-i6SFO0098.
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