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117 Bugged by 2.1C!! - To date, 47
bugs in 2.1C have been fixed. If you would like
to " trade-in" your old 2.IC tape for ou r bug­
free version, please ca ll Ka th y Ellingto n (415­
486-5i ll) for instructi ons .

U Directory or S e rvices T he
DO&-2 progr am , and its pos it ion as benchmark
soft ware in t he AlE comm uni ty, bas gen erated
an array of program- rela t ed soft wa re an d ser­
vices. W it h t his issue of th e USE R NE WS, we
are present ing a samp ling of t hese produ cts and
services b)' printi ng a " Directory" of DO£'2
related soft ..... a re, services , an d documentation on
the ins ide back page of th is news letter , This
first " Directory" is by no means complete an d
some com pan ies may have been over looked ;

t her efore, all readers are ur ged to con tact us
with other sources. Not e that the NT IS order
for m bas been in corpo rated in to the Directory of
Services.

U P r ogram C e rtification Af ter
Janu ary I , 1987, it became mand ator y for ne.....
non -resident ial bu ildi ngs construct ed in tb e
State of California to meet standards se t b)' tbe
California Energ y Com mission (CEC), W e have
learn ed t bat :M1CRO- DOE2 (a microcom pu ter
vers ion of DO E- 2.1C) bas now been cer t ified by
t he CEC . for use in standards complian ce.
Acrosof t In tern at ional, d evelop er an d d istr ibutor
of MICRO-DOE2, has pu blished a Compliance
Manual for th eir California users ; t he contents
of t heir Man ual .....ere adop ted from CEC pu bli­
ca t ions wit h changes reflecting t he fea t ur es of
J..llCRQ.. DOE2. The Manu al may be ordered
from Acrosof t ; see tbe Direct or y of Services for
Acrosoft 's add ress .

U European 'Veather D ata - lsi­
dore Marcus of E~1PA , an organiza t ion offe ring
full DO £" 2 prog ram sup por t to Eu rope an users,
bas made av ailab le eight Swiss weath er data
files. For furt her information p lease wr it e him
at EMPA, Ueberlandstrasse 129, CH-8600 Due­
bendorf, Sw itzerland .

cr ACEEE Summer Study - T he
1988 conference on E ner gy Efficiency in Build­
ings will be held Au g 28-Sep 3 at t be Asilomar
Conference Cen ter in P acifi c G ra n , CA. Hosted
by tb e American Counc il fo r an E nergy-Efficient
Econ omy, t h is yea r's sum me r st udy will examin e
t be role of ener gy conse rvat ion in tod ay 's chang­
ing economic and pol it ica l environme nt , Dead­
line for submit tal of abst racts is Jan uary 27,
1988. For informat ion contact AC EEE '88,
Chuc k Gold man , Bld g. 90H, Lawrence Berkeley
Laborator y , Berkeley , CA 94720 . Ph on e (415)
486-6048 or telex 910-366-2037 .
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[The jollou'ing art icle describes a comparison of DOE· 2 predictions u,.ith measur e­
men ts on a E uropean office building. It was written by members 0/ the Bu ilding
Science Deportment 0/ E.IfP.t , rEA/PA, Euber/andstrasse 129, CH· 8600 Dubendorj,
Switzerland) a got'c:mmenl-spon sored " search organization in Sunlzerland. The
u.'ork discussed here tL'as performed as part of a ll [ ll tem ot i onal Ene rgy A gency pro­
ject (lEA Anuex IF) to validate differ en t European an d A m erican build ing sim ula .
lion programs. The article tL'QS excerpte d from " Verification du Program m e de
Simulat ion des batim enls DOE-2 ", which appeared in S lV/SS ENGINEER A ND
AR CHI TE CT, ,\'0.15,16/87, pp. 246-249, July 29, 198 7. Translation by Jean­
.\fiehd Nota] 0/ the Simulation Research Group, LBL.]
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Validation of DOE - 2 : The Collins B uildin g

by

Thomas Baumgartne r, Juerg G ass
Is id ore M a rcus , a nd G erhard Zw eife l

EMPA
Switze r land

f

---

In trod uc t ion The Collins Building, situated nea r Glasgow, has been the
target of an internati onal measu rement project. The building has four levels and
a basement (fig. 1). Its facades are oriented north-south and east-west. The
second and th ird floors have a landscaped office layou t covering an area of 4,300
square meters.
The construct ion is
steel frame wit h
concrete floors.
Half of the facade
is insu lat ed double
glazing with sun­
control glass; the
ot her half is
marble-clad opaque
wall. T he HVAC
system for t he
second and third
floors serves a cen- Fig. 1: Vi e\.' o f the Collins Buildi n g

t ral zone and four periphera l zones, each five meters deep . These zones, as well as
the fi rst -floor offices , are cond iti oned with a variable air volume (VAV) system ,
with return air vented through the luminair es into a plenum . A separa te syst em
supplies warm ai r to th e periphera l zones to compensate for transmission losses
through the facade. A detailed descriptio n of the HVAC sys te m can be fou nd in
J . Gass and T . Baumgartner , "Messprojekt Colllns-C ebaeude in
Glasgow" , Sch weizer Illgenieur and A rcbite kt, 12/ 83, pp . 336-338.
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Buildin g M odel in g fo r t he S im ulat io n Calcu lations A model of th e
ent ire building was prepared from det ailed specificat ions. However , aft er analysis
of the data, t he ta rget goal (to obtain th e exact energy consump tion of th e buil d­
lng] proved too ambit ious . Validation of a simulat ion progra m requires meas ure­
ments on each particular element of th e building. Th is was not feasible for a pro­
ject of this size. Thus, only the second and third floors of the building were used
for validation purposes.

Validation T he validat ion of DOE-2 was carried out by comparing calcu­
lat ions with measured data over week-long periods. T hese short calculat ion
periods allowed discrepancies between the actual operat ion of the buildin g and t he
initial inp ut specific at ions to be taken int o account . The followi ng fi gures show
t he results ob tained with th e HVAC system off for a weekend in September and
with }NAC sys tem on for a week in Jul y.

Fig . 2 : Second-f loor a ir t emperature . ve st zone , at
the en d of the veek
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F igure 2 shows cal­
culated and meas­
ured air t empera­
t ure (1.8 meters
above the floor) in
t he west zone of t he
secon d floor duri ng
a t hree-day week­
end in Septembe r.
The INAC system
was off. lights and
electrical appliances
had been fully on
Saturday morning
and parti ally on
Sunday and Mon­
day.

Th e Saturday morni ng temperature rise was caused by solar gain an d heat
gain from lights and elect rical ap pliances ; it is well reprodu ced by DOE-2. The
smaller t emperature rise on Sunday, du e to sola r gain, is less well reproduced (IOe
differen ce). The reason is th at t he heat gain due to lighting was more uniformly
distributed in the offi ce th an t hat due to solar radiat ion. Thus, th e t emperature
calculated by DOE-2 corres pon ds bet ter to th e measu red data.

In fig. 3, we show the secon d floor core zone air temperature during a very
sunny week in J uly. The HVA C sys tem was man ually turned on for t wo hours
on Sunday afte rnoon. This could not be reprodu ced exa ct ly by DOE-2j t herefore,
th ere is a difference of 0.5 to 1°C betw een t he calculated and measu red tempera­
ture values during th e fi rst three days of the week. The t ime span over which the
init ial conditions playa role in the tem pera t ure evolution represents t he " memory
cap acity" of t he buil ding.

-3-



' .

T he temperature rise
at t be end of the aft er­
noon, followed by a
steep decrease (espe­
cially on Mondays) is
due to the different
turn-off ti mes for the
HVAC and lighting sys­
tems. T he HVAC sys­
tem is generally tu rned
off two bours before
light ing.

••
•-,u

•

Fig. 4: VAV sy s t em heat extraction r ate
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f i g . 3 : Sec ond-floor ai r t emperature ; co r e zone

Figure 4 shows the
hour-by-hour beat
extraction by the VAV
system. The calculated
load is systematically
about 20% higher than
the meas urements.
This is a consequence of
DOE-2's simp lified
treatment of heat
transfer from the occu­
pied zones to the ple­
num , which results in a
calculated plenum air
temperature th at is
I.S' C higher than the
measured value. The
heat ext raction rate is
overestimated since it is
proportional to th e
temperature difference
between plenum and
supply air.

Conclusi on The verifi cation work on t he DO£-2 program demonstrates
th at the mathematical model predicts energy consumption accu ra tely within a 5%
range. Furthermore, the assumptions that t he user has to make during input
data preparat ion can lead to a 20% error . However, the main purpose of a simula­
tion program is not to calculate t he absolute value of annual energy use, but
rather to assist in the choice of opt imal building and syste m parameters t hrough
comparison of alternative designs.

-
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IT IT IT T he Hea t Exchanger '0 '0 '0

by

Bruce Birdsa ll

W hat happens when I input the following in LOADS?

SET-DEFAULT FOR EXTERIOR-WALL HEJGllT~9

CONSTRUCTJON~B-WALL ..
SET-DEFAULT FOR ROOF TI LT~O CONSTRUCTION~ROOF- l ..

Th is causes a serious mistake in you r simu lation; in DOE-2, ROOF is
equ ivalenced to EXTERIOR·WALL. The fi rst SET· OEFAULT is therefore
over-written by the second one and all walls (and the windows in them) are
simulated as horizontal surfaces and the wa lls are assig ned t he roof con­
struct ion!

Wh en simulati ng an incremental heat pump (HP) system, why are the cool­
ing valu es in the SS·D repor t so large?

SS·D reports the cooling load passed to PLA NT , In the case of the HP sys­
tem, th e cooling toad is the hea t reject ed to the cooling tower and is t he
sum of the evap orator load (reported in 55-A) plus the heat of compression
(reported in SS-H),
It is fairly obvious, bu t one should never input a chiller in PLA!\'T when
using th e HP sys tem. Th e BDL processor does not check for such an error
and will accept the input . T he simulation results in a double account ing
for heat of compression , fi rst in the HP unit and second in th e chiller. If
th ere are other syst ems in th e run , they must be of the pa ckaged type.

I t ried simulating a warm-u p cycle as described in the Sample Run Book
at -Story Office building, Run 1. It doesn 't work!

My hu mble apology! T he input as described on page 237 shou ld have read
as follows:

S-CTRL=SYSTHI-CO:"-;"TROL COOLING-SC HEDULE~COOLON

HEATJNG-SCH EDULE~HEATON
COOL-CONTROL=SCHEDULED
HEAT-SET-T=90
COOL-SET-SCH= SAT-SETPT
MlN-SUPPLY-T~60
MAX-SUPPLY-T=l00
MAX-HUMJDITY~55 ..

(

T he omissions an d errors are boldfaced to draw you r attention to them. P lease
mak e a notat ion in your Sample Run Book of this change.
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• • • • • DIR E C T 0 R Y • ••••
DOE-2 Related Software, Services, and Publications

·. SOFTWAR E •• •• T RAINING ••

DOE-2.18 for M icros (PC-DOE) Master Classes and Tut orials
Lynda Osbor n Bruce Birdsall
Tri-Fund Research Corp. "In Supp ort of Energy Software"
105()'17th St reet .900 166 Cald ecott Lane, Suite 113
Denver I CO 80285 Oakland, CA 94618

Ph one: (303) 595-0610 (please write for information)

DOE-2.1C for Micros (MICR O-DOE2) •• DO C UM E NTATIO N ••Gene Tsai
Acrosoft International
3120 S. Wadsworth Blvd . __ Complete 2.1 C Documentation
Denver, CO 80227 PB-852-IIH9 $274.00/ each
P hone: (303) 969·01 70 _ _ 2. IC Update P ackage

PB-852-11431 $ 87.00/each

•• UTILITY PROGRA.,\IS •• __ E ngineers Manual

DOE·2 P re- and Post-Processor Softu:are
OE-83().04575 $ 38.50/each

(repo rt custom izer, database. browser, To Order by Sepa rate Tit les:
scan . microclimate , Cal i/. Titl e 2./) __ BDL Summary (2. IC)

James T rowbridge OE-85().12580 $ 13.95/ eachTrowbridge Softwa re Engineering
4884-D Sunset Terrace __ Users Guide (2.1AJ
Fair Oaks, CA 95628 LBL-8689, Rev.2 . 42.95/ each

Phone: (916) 962-300 1 _ _ Sample Run Book (2.1C)
OE-85().12582 $ 48.95/each

Graphs from DOE- 2 _ Reference Manual (2.1A)
Ernie Jessup LBL-8706, Rev.2 $ 90.95/ each
E. Jessup & Associates _ DOE-2 Supl. (2.1C Update)4977 Ca noga Avenue DE-850-12581 $ 24.95/ eachWoodland Hills, CA 91364
Ph one: (818) 884-3997

Order Irom:

•• SERVICE BUREAUS •• N. T . L S,
U.S. Dept. of Commerce

DOE-2 Com pute r Se rt,'ia 5285 Port Royal Road
Oashka Slater Springfield, VA 22121
Berkeley Solar Group P hone: (703) 487·46503140 ~1.L. King J r. Way
P. O. Box 3289
Berkeley, CA 9~ 703

P hone: (415) 8~3·7600
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