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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



shading surfaces (overhangs, nearby buildings, etc.); type 
of construction (materials used for walls, roof and floors); 
size and properties of windows; schedules for shading, 
lighting (both general and task), equipment, and occu
pancy; infiltration data; gas, electric and hot water use 
unrelated to heating and cooling. 

SYSTEMS: . System type, size, zones served, operating 
schedules, temperature and humidity limits, control stra
tegy, fan static pressures, efficiencies and placements, 
supply air temperature, and supply and outside air flow 
rates, zone by zone. 

PLANT: Capacity, number, cost, performance charac
teristics and load management for each type of primary 
equipment (boilers, chillers, solar collectors, etc.); fuel 
cost, cost escalation rates, discount rate and project life
time. 

ECONOMICS: ,First costs, replacement costs, annual costs 
for non-plant items and baseline data for comparative 
runs (taken from output of a baseline run). 

Weather Library. A library of hourly weather information for 
60 U.S. cities and 15 California climate zones is available. 
. Weather files for other locations can be made with the DOE~2 
weather processing utility program, using weather tapes 
supplied by the National Climatic Center. 

Materials Library. A library of 206 commonly used wall, roof 
and floor building materials is available. 

Documentation. The Users guide (LBL-8689) is an introduction 
to building energy analysis and to the DOE-2 input language. 
The Reference Manual (LBL-8706, LA-7689-M) describes the 
input language and the program output reports in detail and 
lists the contents of the weather and materials libraries. The 
Program Manual (LBL-8705, LA-7688-M) gives an engineering 
description and flow chart of each subroutine. The Sample 
Run Book (LBL-8678) contains both input and output for 15 
sample buildings and system and plant configurations. Finally, 
the BDL Summary (LBL-8688) contains a terse summary of all 
commands and keywords used in the DOE-2 input language. 

DOE-2 manuals can be ordered from the National Technical 
Information Service (NTIS) by using the order form. 

Source Code. CDC-compatible source code and libraries are 
: prepared by the National Energy Software Center (NESC) at the 

Argonne National Laboratory and can be ordered from NTIS, 
using the order form. 

Computer service. DOE-2 is expected to be available on the 
MCAUTO, Boeing and Cybernet computer service networks. 
Other networks are also implementing the program. 

Workshops. The DOE-2 User Coordination Office will hold 
DOE-2 workshops and information seminars for Federal and 
State agencies. 
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Background. DOE-2 was designed to meet the growing need 
for a fast-running, well-documented, widely-available compu
ter program for the analysis of energy use in buildings. The 
California Energy Commission (CEC) needed a program that 
could be used by building code officials and by building 
designers, because of CECs responsibility for establishing and 
enforcing energy budgets for new non-residential buildings. 
At the same time, the Facilities Construction and Management 
Division of ERDA (now DOE) needed a program that would 
assist them in energy conservation efforts at ERDA facilities. 
To meet these common needs, ERDA and CEC funded, in 
July 1976, the design and development of Cal-ERDA. The orig
inal design and coding of Cal-ERDA was done by the Consul
tants Computation Bureau,LBL,and LASL;and the initial docu
mentation was written by the Argonne National Laboratory. 
The DOE version of this program became known as DOE-1 
in June 1978; the CEC version is now called CEC I or CAL/CON 
I. A number of improvements and expansions of DOE-1 have 
been made, and the new, more portable version, DOE-2, 
became available in August 1979. 

DOE-2 is being verified against manual calcu lations and against 
field measurements on existing buildings in a DOE Buildings 
and Community Systems project being conducted by Los 
Alamos Scientific Laboratory. 

Applications. Design of energy-efficient new buildings and 
building HVAC systems and plant. Analysis of existing build
ings for energy-conserving modifications. Calculation of 
energy budgets. It is intended for architects and engineers 
with a basic knowledge of the thermal performance of build
ings. 

Computer cost per run. The computer charge for a full-year 
analysis depends upon the number of thermal zones. Repre
sentative charges on Cybernet, a commercial computer 
service network, range from $60 per run for a 5-zone building, 
to $100 per run for a 20-zone building. 

Special features. A new Building Design Language (BDL) 
simplifies data input and verification. Fast-running algorithms 
greatly reduce computer cost per run, so that it is economically 
attractive to make multiple runs for trade-off studies and 
design optimization. 

Core requirements. The program requires a minimum of 
50,000 words of core on a CDC 6000 or 7000 series computer. 

Capabilities. The program has four main calculational sections 
(see Fig. 1): LOADS, SYSTEMS, PLANT and ECONOMICS. The func
tion of each section is as follows: 

LOADS: Using ASH RAE algorithms, calculates the con
stant-inside-temperature hourly heating and cooling 
loads for each user-designated space (thermal zone) 
within the building. This portion of the program does not 
take into account outside air deliberately brought into the 
building for ventilation purposes. 

SYSTEMS: Simulates the operation of the secondary HVAC 
(airside) distribution system, taking into account outside 
air requirements, operating and control schedules, and 
transient building response when no heating or cooling is 
required. Available systems with multiple options are: 
single-zone fan system with optional reheat or subzone 
induction; multizone fan system; dual-duct fan system; 
unit heater; unit ventilator; floor-panel heating; two-pipe 
fan-coil; four-pipe fan-coil; two-pipe induction; four
pipe induction; variable-volume fan system; constant
volume reheat fan system; unitary heat pump; heating 
and ventilating system; ceiling-bypass variable-volume 
system, and a residential system. 

PLANT: Simulates the operation of primary energy conver
sion equipment. The program models (a) conventional 
central plants; (b) solar heating and cooling systems; and 
(c) plants with on-site generation and waste heat recovery. 
It also permits load management of plant components and 
energy storage. It calculates the monthly and annual cost 
and the amount of each type of fuel used, a part-load 
profile for each piece of equipment, the daily electrical 
load profile, and the energy consumption at the site and at 

Fig. 1 - DOE-2 Computer 
Program Configuration 

the source. Components which can be modeled include: 
boiler (steam, hot water and electric), absorption chiller 
(one-stage, two-stage and economizer), compression 
chiller (hermetic and open, centrifugal and recipro
cating), cooling tower, diesel engine, turbine (gas and 
steam), storage tank (hot and cold water), and solar collec
tor (air and liquid flat-plate) with associated con~rols. 

ECONOMICS: Calculates the present value of the life-cycle 
cost of the building, including cost of fuel, equipment, 
operation and maintenance. It can be used to compare 
the costs of different building designs or to calculate 
savings-to-investment statistics for retrofits to an existing 
building. 

Input data requirements. The input data needed by each 
section of the program are as follows; preset default values 
exist for many input quantities, allowing conceptual design 
studies to be made with reduced input. 

GENERAL: Building location, hourly weather data and/or 
design day information. 

LOADS: Building orientation; dimensions and location of 
each thermal zone; dimensions and location of external 

Mail to: 

National Technical Information Service 
U.S. DEPARTMENT OF COMMERCE 
5285 Port Royal Road 
Springfield, Virginia 22161 

Please send me the following tapes and/or documen
tation for the DOE-2 Building Energy Analysis Program: 

___ copies 0 Program Tapes PB-292 250t 
Check one: 
o 7-track, BCD character code 

with even parity 

o 9-track, EBCDIC character code 
with odd parity 

___ sets 0 Documentation PB-292 251 @ $75 
per set 

Volume 1 (BDL Summary, Users Guide, Sample 
Run Book) 

Volume 2 (Reference Manual) 
Volume 3 (Program Manual) 

o Enclosed is a check or money order payable to 
NTIS for $ ____________ _ 

o Charge to my NTIS Deposit Account No. 

o Charge to my American Express Account No. 

Name 

Address 
(street) 

(city) (state) 

t The current cost may be obtained by writing or calling NTIS 
(FTS 557-4650 or Commercial (703) 557-4650)_ 

(zip) 



Order Form: 

National Technical Information Service 
U.S. DEPARTMENT OF COMMERCE 
5285 Port Royal Road 
Springfield, Virginia 22161 

Please send me the following tapes, listings and/or documen
tation for the DOE-2.1 Building Energy Use Analysis Program: 

___ copies 0 Program Tapest 

Machine Type: 
o CDC PB80-148398 0 IBM PB80-215940 

(available after December 1, 1980) 

o EBCDIC 0 ASCII 

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

____ copies 0 Program Listing (at the same cost as the tape) 

___ sets 0 Documentation* PB80-148380 with binders 
@ $150 per set (North America) 
@ $300 per set (Foreign) 

___ sets 0 Documentation* PB80-209307 without binders 
@ $130 per set (North America) 
@ $260 per set (Foreign) 

Volume 1 (BDl Summary, Users Guide) 
Volume 2 (Sample Run Book) 
Volume 3 (Reference Manual-Part 1) 

(Reference Manual-Part 2) 

___ subscriptions 0 to the quarterly DOE-2 USER NEWS 
@ $20 annually; $10 for each additional copy to same 

address 

o Enclosed is a check or money order payable to NTIS for 

$----------------------------------o Charge to my NTIS Deposit Account No. 
o Char.ge to my American Express Account No. 

o Charge to my MasterCard Account No. 

I I I I r I T -rr-r I I I I 
o Charge to my Visa Account No. 

I I 
Name: 

Address: 
(street) 

(city) (state) (zip) 

tThe current cost may be obtained by writing or calling NTIS 
(Commercial (707) 487-4650 or FTS 737-4650). 

*There is a 15% discount on 20 or more orders of sets of documen
tation. 




