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BUL~ETIN BOARD 

The IBM version of DOE-2. lB has 
recently been released and is ava;il­
able for purchase from NTIS and, to 
their registrants, from t;he N<;~tional 

Energy Software Center, Argonne 
National Laboratory, Argonne, IL, 
(312) 972-7250. At this time, there 
are no plans to offer a DEClO version. 
Please contact ~SC if you are in need 
of that version. If there is enough 
interest, a DEClO version will be 
created. 

The back page of this newsletter is a 
tear-out sheet containing an order 
form for tapes and documentation. 

The latest addition to the roster of 
DOE-2 commercial compute:c service 
bureaus is the Mason and Hanger Com­
pany, one of the oldest architectural/ 
engineering consulting firms in the 
country. For more information, con­
tact: 

Elizabeth Boorman 
Mason & Hanger Company, Inc. 

200 West Vine St. 
Lexington, Kentucky 40507 

(606) 252-4421 

For an otherwise complete list of ser­
vice burea~s, check the May 1983 issue 
of the newsletter. 

ENERGY EFFICIENCY IN SINGAPORE 

Over the last two years, a pro~e<;t team 
from LBL has been working with the Association 
Qf South East Asian Nations (ASEAN) in the 
analysis and implementation of measures to 
improve their countries' en!!!rgy conservation 

• 

ing governmental action in response to the 
findings of the study, and also_ because of 
their prior experience with energy standards. 
Singapore is one of the few countries in the 
world that has mandatory standards for new 
office buildings. 

DOE-2 was the basic tool used to perform 
the energy analysis. The LBL team, made up of 
members from the Energy Analysis Program, the 
Lighting Systems Research Group, and our-
selves, traveled to Singapore where they 
installed the DOE-2.1B version of the program 
a~d provided the necessary tr-aining to their 
Singaporean counterparts. A weather tape was 
prepared using measured solar data. 

An initial study of energy use in Singa­
pore revealed that about 32% of the country's 
electricity is consumed by commercial build­
ings, primarily for cooling and lighting. 
Imported oil is used to generate electricity, 
and in 1980, 50% of the total oil imported was 
used to produce electricity. Therefore, even 
a 10% reduction in energy use in commercial 
buildings would yield a very substantial 
energy cost savings, in the neighborhood of 
$25 million a year, as well as a concomitant 
decrease in oil imports. The LBL team was 
able, at the end of the DOE-2 analysis phase 
of the study, to predict a potential savings 
of 40%. 

Parametric runs, both for single parame­
ters to identify the most promising measures, 
and then in combinations to study the perfor­
mance of a very efficient building, were con­
ducted using a typical Singapore office build­
ing. The findings, in order of magnitude of 
their impact on energy savings, were: 

• Daylighting - the combination of effi­
cient lighting systems with photosensors 
on the lights in the perimeter zones, 
glare control, and external shades -- can 
reduce energy use by 30% or more. 

• 

• 

The reduction of lighting from the stan­
dard 20 watts per square meter to 15 or 16 
would result in a 10 to 12.5% reduction in 
energy use. 

Effective building equipment maintenance 
policies may lower energy use by 10% or 
more. 

(Continued on page 2) 
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The chart below, which shows· the total annual en~rgy use .of the typical office building ·vs. 
window-to-wall ratio tim~s visible transmittance, exhibits a valuable finding for designers employ- • 
ing daylighting strategies with external shading in Singapore. Notice the flatness of the "Total • 
Energy Use with Daylighting" curve. The effect of increasing the product of window-to-wall ratio * 
visible transmittance is negligible, whereas, when daylighting is not employed, energy use rises 
substantially. (It should be emphasized that the shape of the curves shown is both building- and 
climate-dependent.) 

Interestingly, two normally energy-saving strategies were found to be ineffective in the Singa­
porean climate. Single pane windows are (slightly) more energy efficient than double or triple 
pane, and precooling, the use of night-time air to cool the building during the predawn hours when 
neither the internal loads nor the external heat ~ains are significant, is not a feasible option. 

This is not surprising when one realizes that the difference between the average daily minimum 
and maximum temperatures in Singapore varies from about 4.5 to 6°C throughout the year --- a very 
small range - and that there is very little seasonal variation in dry bulb temperatures. The 
average daytime temperature, over the· entire year, ranges between 25 and 30°C. The average rela­
tive humidity is in the high 80's, with peaks in the 95% range at 4:00 AM. 

Precooling, therefore, is not a possibility here because of the minimal day-night temperature 
shift, and more importantly, because the night air is so huplid. Single pane windows, on the other 
hand, facilitate the heat transfer from inside to the outside of the building. During the late 
afternoon hours after the cooling system is shut down, indoor temperatures typically rise substan­
tially above 30°C, and the net heat flow is from inside the building to the cooler outdoors. 

The project's next goal is to use the analysis results to extend and enhance Singapore's energy 
standards and, finally, to establish a process whereby other ASEAN members (Thailand, Malaysia, 
Indonesia, and the Philippines) can benefit from the experience in Singapore, including the use of 
DOE-2. 
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DOCUMENTATION UPDATES -- DOE-2.1B 

The following addenda apply to the basic Reference Manual, revised in May 1981, and to the 
DOE-~ Supplement, which is the DOE-2. 1B companion volu~the Reference Manual, dated January 
1983. If you do not have the Supplement, consult the NTIS Order Form on the back page for informa­
tion on the DOE-2.1B Documentation Update package. 

Reference Manual 

• On page III.49, under the discussions of both SOURCE-SENSIBLE and SOURCE-LATENT, the statement 
reading: 

The sum of SOURCE-SENSIBLE and SOURCE-LATENT must not exceed 1.00 and ••• 

should be altered to read " ••• should not exceed 1.00", since the program does not do any check 
on these values, and one can actually input values that together exceed 1.00. 

• On page IV.72, a sentence should be added to the end of the second paragraph reading: 

Note that it is not possible to combine a system which requires a chiller with the 
HP system. If a chiller is specified in PLANT in conjunction with the HP system, 
the chiller will pick up this rejected heat as a cooling load. 

• On page VII.57, under the description of Report SS-A, a clarifying note should be added: 

With the hydronic heat pump (HP) system, the relationship between the heating and 
cooling energy and peaks in the SS-A Report and SS-D Report differs from other sys­
tem types. Normally, for all systems with a hot water heat source, the SS-D Re~ort 
reports the sum of the SS-A energies for all systems on a given PLANT-ASSIGNMENT. 

For the HP system, the SS-A Report contains the heating and cooling energy required 
at the air side coil of the heat pump, summed for all the units on that system. 
However, the SS-D Report for cooling is the sum of the heat rejected to the cooling 
tower by the units, and for heating is the supplemental heating required from plant 
boilers. Both of these values reflect the energy needed to maintain the hydronic 
loop temperature within its limits. 

A similar statement should appear on page VII. 63, under the SS-D Report description, or at 
least a reference to this new note under SS-A. 

DOE-2 Supplement 

• At the end of the article on "Trombe Walls", page 2-44, there should be a paragraph stating the 
following warning: 

Use of the vented Trombe wall should be avoided in combination with systems which 
use the COOL-CONTROL = WARMEST or HEAT-CONTROL COLDEST option. In the 
warmest/coldest calculations, the thermal gains from the vented Trombe wall are not 
included. This could cause the hot or cold duct supply temperatures to be 
incorrectly set, resulting in excess energy consumption, or underheated or under­
cooled zones. The system types involved are MZS, DDS, SZCI, HVSYS, TPIU, FPIU, 
VAVS, RHFS, CBVAV, PMZS, and PVAVS. This problem will not occur in these systems 
if other control methods are used. 

-3-
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BUGS DISCOVERED IN DOE-2.1B AND INTERIM SOLUTIONS 

The following is a complete list of bugs discovered to date in the code. We encourage users to 
document suspected bugs, and report them to their computer service bureau, or to us. If you wish 
to receive a paper copy of the tape modifications needed to correct the bugs, please drop us a 
line. 

CLASSIFIED INDEX 

This index is intended to cross-reference bugs by 1) abort routine, 2) system-type affected 
(except those which affect all systems), 3) report affected, and 4) subject matter, command, and/or 
keyword. 

ABORT ROUTINE 

DKTEMP: 14 
FMTAP: 1 
LOADS: 2 
OPELEC: 17 
SHDWS: 6 
WTW: 18 

SYSTEM-TYPE 

PTAC: 13 
VAVS: 11 

SUBJECT/COMMAND/KEYWORD 

CONSTRUCTION: 2 
CURVE-FIT: 15 
Daylighting: 5, 6 
DESIGN-DAY: 8 
EQUIPMENT-QUAD: 15 
Extraction rates: 11, 13 
FIXED-SHADE: 7 
GLASS-CONDUCTANCE: 9 

BDL 

LOAD-ASSIGNMENT: 16, 17 
Metric option: 3, 4 
PLANT-EQUIPMENT: 16, 17 
SHADE-SCHEDULE: 6 
SYSTEM-EQUIPMENT: 15 
TITLE: 1 
Trombe walls: 8 
Weather Processor: 20 

REPORTS 

LS-L: 5 
LV-B: 4 
LV-D: 3 
LV-L: 10 
PS-D: 19 
ss-o: 12 
Hourly 

Reports: 2, 18 

[1] The program will abort in routine FMTAP if the user neglects to close a TITLE LINE with an 
asterisk (*). 
Interim solution: Always end each TITLE LINE with an asterisk, and the whole command, as 
usual, with a terminator. 

[2] If hourly reports are requested, there must be at least one CONSTRUCTION command entered in 
LOADS. Failure to do so may result in an abort in LOADS. 
Interim solution: Create a CONSTRUCTION command, even a dummy one, if hourly reports are 
desired. 

[3] In Report LV-D, the FLOOR and ROOF designations are reversed. Also, if metric output is 
requested, the values for AREA of WALL and for U-VALUE of the combined WALL + GLASS are 
incorrect. 
Interim solution: For the first problem, read the designations in reverse. For the last two, 
none. 

[4] In Report LV-B, the breakdown of AREA and VOLUME by SPACE is not reported. In an English 
input deck, the building totals are reported correctly. However, if INPUT-UNITS = METRIC the 
totals are also incorrect. Additionally, the PEOPLE total in a metric deck is incorrect. 
Interim solution: For the breakdown of AREA and VOLUME, request the LV-C report, which does 
report the values correctly. For metric runs, none for the building totals problems. 

-4-
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BUGS DISCOVERED IN DOE-2.1B (Continued) 

LOADS 

[ 5] In Report LS-L, the figures reported under the column labelled "NUMBER OF HOURS MANAGEMENT 
WOULD BE EMPLOYED" are incorrect since they can include night-time hours. This is problematic 
only when DAYLIGHTING = YES. 
Interim solution: None. 

[6] On CDC machines only, if DAYLIGHTING = YES, and a shading surface transmittance schedule is 
defined with SHADE-SCHEDULE in either the BUILDING-SHADE or FIXED-SHADE command, then the 
program will abort in subroutine SHOWS. 
Interim solution: Use window management-related keywords instead of SHADE-SCHEDULE to simu­
late the effects of changing transmittance, if running on a CDC machine. 

[7] The new FIXED-SHADE command is not operable; the program does not respond to the input at 
all, and there is no warning message. 
Interim solution: None. 

[8] Using Trombe walls in a run with one or more DESIGN-DAYs followed by a normal run period from 
the weather file will cause an abort or erroneous results. 
Interim solution: Use Trombe walls with only design days, or only weather-file run periods,_ 
but not a combination of the two. 

[9] The default GLASS-CONDUCTANCE for the second and any later GLASS-TYPE commands in a deck is 
picked up from the first GLASS-TYPE command and is therefore determined by the value of PANES 
for the first command. This is only a problem if (a) there is more than one GLASS-TY~E com­
mand and also (b) the value of PANES for the second and later commands is different from that 
of the first command. 
Interim solution: Specify GLASS-CONDUCTANCE rather than allow the program to choose a default 
value. 

[10] The window y-coordinate in the daylighting report LV-L is calculated incorrectly. No simula­
tion results are affected. 
Interim solution: None. 

SYSTEMS 

[11] When the program calculates the maximum and minimum extraction rates and these turn out to be 
equal, the count of hours undercooled will be underestimated. This situation can occur for 
VAVS system type, for example, if the MIN-CFM-RATIO is 1.0 and no heating is allowed. 
Interim solution: None. 

[12] ss-o Report, the Temperature Scatter Plot, will contain all zeros unless the user also 
requests the printing of at least one of the following reports: SS-B, SS-C, SS-H, SS-I, SS-J, 
SS-K, SS-L, SS-N. 
Interim solution: Include at least one of the above reports when requesting ss-o. 

[13] In the PTAC system, the sensible load used to select high- or low-speed ratio should be the 
net zone extraction minus the extraction done by mixed air. The current calculation 
incorrectly sums the two values. The error can be significant in runs with large fractions 
of outside air coincident with high values of zone-to-outside-air-temperature difference com­
bined with small low-speed ratios. 
Interim solution: Avoid large outside air quantities with small low-speed ratios in the PTAC 
system. 

-5-
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l' ;i!:~ 
(Con t4,I}u'ed) .. ~ 

·• 
.. 

[ 14] If the COOL-CONTROL or HEAT-CONTROL is specified as RESET, and the corresponding COOL- or 
HEAT-RESET-SCH references a DAY-SCHEDULE rather than a DAY-RESET-SCH, then the program will 
abort in subroutine DKTEMP with a "divide by zero" error without printing an ERROR message. 
Interim solution: Correct input; use properly defined reset schedules. 

[15] If COEFFICIENTS are specified in the CURVE-FIT command in SYSTEMS or PLANT to enter coeffi­
cients for a SYSTEMS-EQUIPMENT or EQUIPMENT-QUAD curve, the results will be incorrect. The 
program currently transposes the values entered, producing a meaningless curve. 
Interim solution: None; use DATA points instead of COEFFICIENTS. 

PLANT 

[16] In the LOAD-ASSIGNMENT command, if the first and last PLANT-EQUIPMENTs in a LOAD-RANGE are 
not both set equal to UTILITY, and the capacity is defined by keyword NUMBER = a value which 
is less than the peak demand calculated by the program, then any intervening PLANT-EQUIPMENT 
assignments will be ignored and the entire load is given to the utility. 
Interim solution: Correct input. Use the LOAD-MANAGEMENT command when trying to simulate a 
peak-shaving strategy. See the Reference Manual, page V.61, Example 3. 

[17] If, in the PLANT-EQUIPMENT command, a steam turbine is specified, but no diesel or gas tur­
bine, and if the LOAD-ASSIGNMENT is allowed to default, then the program will abort in sub­
routine OPELEC. 
Interim solution: Always specify, in this case, a LOAD-ASSIGNMENT. 
NOTE: The steam turbine simulation is intended for use only with a gas turbine or diesel 
engine, to generate electricity when there is no other use for the waste heat from these 
prime movers; it is a very inefficient device for producing electricity and would not ordi­
narily be used except in a combined-cycle plant. 

[18] The program will abort in subroutine WTW if, in PLANT only, REPORT-BLOCKs are specified but 
no HOURLY-REPORTs are requested. 
Interim solution: Delete (or comment out) the REPORT-BLOCK command in PLANT if no hourly 
reported are desired. 

[19] The energy performance of hot and cold storage tanks is not reported out in Report PS-D. No 
simulation results are affected. 
Interim solution: None. 

Weather Processor 

[20] The design temperatures reported in the statistical summary of the Weather Processor are 
meaningless. 
Interim solution: None. 

-6-
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Information Sheet and Order Form: ~':.)·' 
'J,Jif 
~~· ", 

noE-2 Budain.g Energy Use Analysis Program 

Version 2.1B 

The following may be ordered from NTIS by telephone, (703) 487-4650 or FTS 737-4650, or by 
mail. There is a 15% discount on 20 or more copies of documentation. 

_______ copies DOE-2.1B Program Tapes DE83048782@ $1820. t 

Machine Type: 

0 CDC 0 DEC VAX 0 IBM 

Character Type: 

0 EBCDIC 0 ASCII 

(The tape will be 9-track, 1600 bpi, unless otherwise specified) 

sets Complete DOE-2.1B User Documentation pB84129253@ $180. 

sets DOE-2.1B Documentation Update Package (DOE-2 Supplement and BDL Summary only) 
PB84122027 @ $22.50. 

You may also order by individual title: 

* * * 
___ copies Vol. I, Part 1, BDL Summary (Ver~ion 2.1B) DE83012486@ $11.50 
___ copies Vol. I, Part 2, Users Guide (Version 2.1A) LBL8689Rev2@ $28.50 

copies Vol. II, Sample Run Book (Version 2.1) LBL8678Rev1@ $44.50 
copies Vol. III, Reference Manual, Parts 1 & 2 (Version 2.1A) LBL8706Rev2@ $85.00 
copies DOE-2 Supplement (Version 2.1B update to the Reference Manual) DE83011814@ $14.50 

* * * 
_______ copies DOE-2 Engineers Manual, V~rsion 2.lA, DE83004575@ $34.50. 

subscriptions to the quarterly DOE-2 USER NEWS PB81912100 
@ $20 annually, North America ($10 for each additional copy to same address); 

$40 annually, Foreign ($20 for each additional copy to the same address). 
Back issues are available at the cost of '$5 per copy ($10, Foreign). 

0 Enclosed is a check or money order payable to NTIS for $ ____ _ 

0 Charge to my NTIS. Deposit Account No. __________ _ 

(] Charge to my American Express Account No. ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
0 Charge to my MasterCard Account No. ,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
0 Charge to my Visa Account No. ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 

Name: 

Affiliation: 

Address: 

+ Includes one complete set of documentation. 
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