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Trane Air Conditioning Economics, or
TRACE™, is a design-and-analysis
tool that helps HVAC professionals
optimize the design of a building’s
heating, ventilating, and
air-conditioning system based on
energy utilization and life-cycle cost.
Introduced in 1973, the program was
the first of its kind and quickly
became a de facto industry standard.

A TRACE model can help establish
the peak cooling and heating loads
during the planning stage of a
building project. At the design
development stage, it aids evaluation
of energy-saving concepts, such as
the effects of daylighting, HVAC
optimization strategies, and
high-performance glazing. And near
the end of the construction, when the
design is finalized, the TRACE model
can help document compliance with
ASHRAE Standard 90.1 or validate
the building’s eligibility for LEED*
certification.

Compliant calculation methodologies
TRACE 700 calculations apply
techniques recommended by the
American Society of Heating,
Refrigerating, and Air-Conditioning
Engineers (ASHRAE). The program
was tested in accordance with
ASHRAE Standard 140-2004,
"Standard Method of Test for the
Evaluation of Building Energy
Analysis Computer Programs," and it
meets the requirements for
simulation software set by ASHRAE
Standard 90.1 and the LEED Green
Building Rating System. 
(continues on back)

Contact us
Phone 608.787.3926
Fax 608.787.3005
E-mail cdshelp@trane.com

 
 
 

Support hours
Mon - Thu. 8 a.m. - 5:30 p.m. CST
Fri 8 a.m. - 5 p.m. CST

How to order
Use the online order form or download a free demonstration version from
www.tranecds.com

*LEED is a registered trademark of the U.S. Green Building Council.



Powerful modeling capabilities
* Choose from eight load-simulation

methodologies, including Heat
Balance-based RTS, using
algorithms provided in the latest
ASHRAE Loads Toolkit. Specify
either hour-by-hour (8760) or
reduced-year energy/economic
analysis

* Predefined weather profiles
represent the climates, elevations,
and time zones of over 500 cities
around the globe

* Describe building envelope and site
orientation, as well as room
construction, airflows, thermostat
settings, heat sources, and
utilization schedules

* Model chillers, unitary equipment,
water-source and geothermal heat
pumps, boilers, electric resistance
heating, gas-fired heat exchangers,
and air terminals

* Include thermal storage, energy
recovery, free cooling, cogeneration
and district heating or cooling

* Simulate control strategies, such as
optimum start/stop, temperature or
static pressure setpoint reset,
humidification, night purge, fan
cycling, demand-limiting,
equipment sequencing, and
ventilation reset

* Model ventilation airflow based on
the requirements of ASHRAE
Standard 62-1989

* Predict hourly room relative
humidity with advanced humidity
control modeling and reporting
options

* Account for daylighting, domestic
hot water, process loads, parking
lot lights, and other elements that
consume energy or affect the
building’s heating/cooling load

* Predict operating costs based on
energy types and utility rates

* Compare the economic impact of
alternate HVAC system designs
based on first cost and maintenance
expense

Time-saving templates and libraries
TRACE libraries contain common
design parameters for construction
materials, equipment, base utilities,
weather, and scheduling. Library
members include more than 35 air
distribution systems, and a host of
HVAC equipment and accessories. It’s
common for several rooms in a
building to share similar thermostat
setpoints, construction, internal
loads, and other design criteria.
Templates let you enter this
information once and then apply it to 

an unlimited number of rooms. If a
design criterion changes, you can
either edit the information of an
individual room or edit the template
to automatically update all related
room information.

Ease of use
* "Drag-and-drop" functionality

makes it easy to create thermal
zones and to assign airside coils to
the appropriate heating and cooling
equipment

* "Alternatives" simplify comparisons
of the effects of system variations,
different utility rates (stepped,
time-of-day, time-of-use, or floating
cutoff), and construction or
equipment options

* Display values in either English I-P
or metric SI units

* An optional wizard guides entries
for quick load design and
energy/economic simulations

* Predefined reports include
summaries and details of analysis
results, entered data, and reports
formatted to demonstrate
compliance with ASHRAE Standard
90.1’s Energy Cost Budget (ECB)
Method and LEED Energy and
Atmosphere Credit 1

* Customize energy and load profile
reports using the built-in graphing
tool

Flexible file-handling options
* Import weather data from TMY,

TMY2, TRY, WY2, CEC, CTZ, CWC,
and IWEC files

* Import fenestration data from LBNL
Window software

* Import/export gbXML data for CAD
interoperability

* Import/export files for compatibility
with Trane’s System Analyzer™
software

* Export analysis results as PDF, RTF,
TXT, Word, or Excel files

* Merge project files to accommodate
large studies

Multifaceted support
In addition to online Help, TRACE
700’s extensive documentation
includes users, getting started, and
design output interpretation manuals.
Free newsletters and webinars
provide additional tips and tricks.
Your purchase of a TRACE 700
license also entitles you to unlimited
technical support from our team of
engineers and software support
specialists, as well as access to our
online knowledgebase.

For more information, contact your local Trane
office or e-mail us at CDSHelp@trane.com



• Custom libraries increase accuracy

• Output available in summary 
and detailed forms

• Model virtually any building

• Provides 8760 analysis

• Less complicated with 
drag-and-drop modeling 

• Enhance presentations with graphical reports

• Templates and predefined libraries 
reduce modeling time

• Efficiently create multiple alternatives

TRACE 700... a complete, Windows™-based 
analysis tool for building loads, energy, 
and economics

A Closer Look at Modeling with 

Select weather information
• Provides both design and typical weather data by location
• Choose from 400 climate locations
• Import standard weather files for a full-year (8760) analysis

Create rooms
• Describe the construction, airflows, thermostat settings, 

heat sources, and schedules by room
• Use templates to streamline entries for similar rooms

Create airside systems
• Choose from more than 30 methods of air distribution
• Add energy recovery, economizers, and dedicated ventilation/makeup air

Assign rooms to systems
• Create thermal zones and assign them to systems 

using the drag-and-drop feature
• Determine airflows, coil loads, and fan sizes for 

each airside system

Create plants
• Use drag-and-drop editing to create cooling and heating plants
• Add demand limiting, free cooling, sequencing, reset, and other options
• Include base utilities and miscellaneous accessories that consume energy

Assign systems to plants
• Quickly assign (or reassign) coil loads to 

equipment using the drag-and-drop feature

Define economics
• Describe initial and maintenance costs to compare the 

economic impact of up to 4 alternative HVAC designs
• Define unique utility rates for each type of energy represented in the project
• Create alternatives based on different utility rates to determine the effect of deregulation  

Windows is a registered trademark or trademark of Microsoft Corporation in the United States and/or other countries© 2001 American Standard Inc.



Trace 700 Software Overview 

In 1973 the first version of Trane Air Conditioning Economics, TRACE, became the 
first computer program of its type. It is a complete load, system, energy and 
economic analysis program that compares the energy and economic impact of such 
building alternatives as architectural features, HVAC systems, HVAC equipment, 
building utilization or scheduling, and economic options.  

The TRACE program is, in essence, an analytic tool for building system designers. It 
enables them to optimize the building, system and equipment designs on the basis of 
energy utilization and life-cycle costs.  

Using the TRACE program in the early stages of building planning, allows the building 
owner and building design team to receive the maximum benefit of a detailed 
analysis.  

TRACE can also be invaluable for assessing the energy and economic impact of 
building renovation or system retrofit projects.  

Explanation of the Program  

To fully appreciate the capabilities of the Trane Air Conditioning Economics program 
and to obtain maximum value from its use, the following is a thorough explanation of 
the program.  

 

 

 



 

Program Organization  

The TRACE program incorporates five major phases, each with specific tasks or 
functions that must be performed to provide a complete energy and economic 
analysis. The names of these phases are load, design, system simulation, equipment 
simulation and economic analysis.  

The building heating/cooling load calculations, used in the load phase of the program 
for annual energy consumption analysis, are of sufficient detail to permit the 
evaluation of the effect of building data such as orientation, size, shape and mass, 
heat transfer characteristics of air and moisture, as well as hourly climatic data.  

Beyond this, the calculations used to simulate the operation of the building and its 
service systems through a full-year operating period, are of sufficient detail to permit 
the evaluation of the effect of system design, climatic factors, operational 
characteristics and mechanical equipment operating characteristics on annual energy 
usage. Manufacturers’ data is used in the program for the simulation of all systems 
and equipment.  

The calculation procedures used in TRACE are based upon 8,760 hours of operation 
of the building and its service system. These procedures use techniques 
recommended in the appropriate ASHRAE publications or produce results which are 
consistent with such recommended techniques.  

The calculations explicitly cover the following items:  

 Climatic data, including coincident hourly data for temperature, solar 
radiation, wind and humidity of typical days of the year, representing 
seasonal variations. In total, the TRACE program calculates building heat 
gains and losses, by zone, for 1152 hours of the year, representing seasonal 
variations. TRACE has the ability to import hourly climatic data and calculate 
building heat gains and losses for all 8760 hours in a year.  

 Building and orientation, size, shape, mass and heat transfer characteristics 
of air and moisture.  

 Building operational characteristics, accounting for temperature, 
humidity, ventilation, illumination and control modes for occupied and 
unoccupied hours.  

 Mechanical operational characteristics, which take into account design 
capacity, part load performance and ambient dry bulb and wet bulb 
depression effects on equipment performance and energy consumption.  

 Internal heat generation from illumination, equipment and the number of 
people in occupied spaces during both the occupied and unoccupied hours.  

 

 

 



Load Phase  

In the Load phase of the program, conventional load data describing the building 
construction, orientation and location are required entries. In addition, the utilization 
profile of the building, including lighting schedules, occupancy schedules and 
miscellaneous load schedules, are required.  

The program obtains weather data from its library for the city designated by the 
program user. Building loads are then actually calculated by zone and by hour, from 
information provided from the weather library (in the case of weather-dependent 
loads). It takes into account the coincident loading scheduled by the program user 
for items such as lights, people and miscellaneous loads.  

Beyond this, the program accounts for energy consumed by systems that do not 
contribute loads to the air conditioning system. These energy consumptions have an 
effect upon the overall energy demand of the building and the associated energy 
costs.  

Design Phase  

The second major phase of the program is the Design phase. The purpose of this 
phase is to establish the building load model at design conditions. Entries required by 
the Design phase include the type of mechanical system, as well as the percentage 
of wall, lighting and miscellaneous loads assigned to the return air. In addition, the 
designs outside air quantities are required.  

The program then determines design cooling load, heating load, outside air quantity, 
total air quantity and the supply air dry bulb temperature. The air quantities and 
supply air dry bulb in the cooling mode are determined psychrometrically using 
standard procedures outlined in the ASHRAE Handbook of Fundamentals. Design 
loads determined in this phase are based on 100% of design entered values, even 
though the coincident design values of weather-affected loads may not actually occur 
during the weather year. The aforementioned design values are determined for both 
the perimeter and interior system from entries by the user.  

Airside System Simulation 

The next major phase of the program is the Airside System Simulation phase. Its key 
function in the program is to translate building heat gains and losses into equipment 
loads by system and by hour, utilizing all of the building variables that affect the 
system operation. In this phase, the program tracks an air particle around the 
complete airside system loop, picking up loads and canceling simultaneous gains and 
losses along the airflow path of each system.  

The final output from the system simulation phase is the equipment loads by system 
and by hour. This consists of air-moving loads, heating loads, cooling loads, and 
humidification loads where applicable. This is perhaps the most complicated phase of 
the program. Complication arises from the fact that each major system or system 
combinations and hybrids thereof, must utilize separate individual system 
programming subroutines to reflect the actual operation and control of that system.  



The program contains system simulation programming subroutines for 32 different 
system types. These can be combined to form innumerable variations for the building 
under study.  

Equipment Simulation 

The equipment loads, by system and by hour, are then provided to the equipment 
simulation phase, along with a description of the equipment to be used in the 
system.  

The previously described weather information is also input into this phase. 
Regardless of whether the equipment has air-cooled or water-cooled condensing, the 
weather affects the overall part load efficiencies.  

The essential function of the equipment and simulation phase is to translate 
equipment loads, by system and hour, into energy consumption by source. The loads 
are translated into kilowatt-hours of electricity, therms of gas, oil, district hot water 
or chilled water, even to the extent of calculating the total gallons of make-up water 
required by a cooling tower or the energy consumed by the crankcase heaters of a 
reciprocating compressor. The entry requirements of this phase consist only of the 
equipment types for heating, cooling and air-moving as well as pumping heads and 
pump motor efficiency for each system where hydronic pumping is involved.  

This data is utilized within the program to call for the equipment library, which is the 
performance information for the various pieces of equipment. This information is 
used to convert system loads into energy consumption for subsequent processing to 
the economic analysis phase.  

It is important to note it is not necessary for the user to enter the part load 
performance of equipment accessories into the program. They are already contained 
in the equipment library and are accessed when called for by the user.  The 
capability to enter custom equipment and the associated part-load performance of 
the equipment, are available options to the user. 

Economic Phase 

The next and final major phase of the program is the economic analysis phase. This 
phase utilizes user entries, such as the utility rates and system installed cost data, 
along with other economic information such as mortgage life, cost of capital, etc., to 
compute annual owning and operating costs. It also calculates the various financial 
measurements of an investment such as cash flow effect, profit and loss effect, 
payout period and return on additional investment between alternatives.  

In very simple terms, the program determines how much it costs to operate one 
system compared with another. It then computes the present worth of the savings 
and the incremental return on the additional investment. It is keyed to provide 
information the owner needs to make his or her final economic decision, including 
monthly and yearly utility costs over the life of the HVAC system.  

 
 



 
Trace 700 User Interface 

Project Navigator  

This view acts as a road map to guide you through the modeling process. Each 
button along the left side of the screen opens a multi-tabbed worksheet that prompts 
you for the information needed to describe a room, system, or plant. Work from top 
to bottom to keep your analysis on course.  

The high-level summary shown here makes it easy to track your progress by 
alternative.  

 

 

 

 

 

 

 

 

 



 

 

Project Tree  

This view organizes your project by system, zone, and room. Select any one of these 
items to display all of the information about it on the same screen. Use the Project 
Tree view (along with or instead of Project Navigator) to create the building model, 
add alternatives, and fill in the necessary information. Take advantage of the familiar 
cut, copy, and paste features to make short work of data entry.  

 

 

 

 

 

 

 

 

 

 



 

Component Tree  

After describing the building and HVAC design in the Project Navigator or Project 
Tree view, use this view to review your entries. Cut, copy, and paste functions make 
it easy to change an airflow or temperature (for example) across multiple rooms, 
systems, or plants. 

 

 

 

 



Libraries  

Use Library/Template Editors to view detailed information about a particular 
construction type, schedule, or manufacturers’ data for specific equipment. If none of 
the library members is quite right and accuracy is critical, customize one that’s close. 
You can run the program by itself or start it from within TRACE 700.  

 

 



Weather  

TRACE 700’s library of weather data represents the climates of more than 400 
locations. Just pick the city that best matches the building location; its profile 
contains typical and design weather details for wet-bulb and dry-bulb temperatures, 
barometric pressure, wind velocity, ground reflectance, saturation curves, and cloud 
cover. 

 



Create rooms  

TRACE 700 lets you model as many rooms and as many surfaces in a room as you 
wish. Take advantage of templates to quickly define data that is common to all 
spaces in your building.  

For simple designs or when a close estimate of design loads is sufficient, just 
complete the entries on the "single sheet" tab shown here. Use the entries on the 
remaining tabs to provide the additional details needed for complex designs or when 
accuracy is critical.  

 



 

 

 

 

 



 

 

 

 



 

 



 

Create airside systems  

Add as many airside systems to the project as necessary — there’s no limit — and let 
the program determine the design loads and hourly load profiles for each coil. TRACE 
700 models more than 30 different methods of air distribution.  

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 



 

Assign rooms to systems  

Use drag-and-drop editing to group rooms within thermal zones; then assign each 
zone to the appropriate airside system. Take advantage of the convenient "summary 
information" feature to estimate airflow and load for selected rooms, zones, and 
systems.  

 

 



Create plants  

The drag-and-drop feature makes it easy to model cooling and heating equipment. 
To "create" a cooling or heating plant, simply drag the desired equipment to the 
appropriate plant icon. TRACE fills in most of the information needed to calculate 
energy consumption based on your selection ... just add full-load consumption at 
design conditions.  

 

 

 

 

 



 

 

 

 



Assign systems to plants  

Relating coil loads to equipment energy consumption is another modeling task made 
easy by drag-and-drop editing. Simply drag each unassigned system/coil to the 
appropriate cooling or heating plant.  

 

 



 

Define economics  

TRACE 700 calculates financial measures such as net present value of annual cash 
flow, internal rate of return, simple payback period, and savings-to-investment ratio. 
Enter initial and maintenance costs, utility rates, study life, and inflation rates to 
compare alternative HVAC designs or to model the effect of deregulation.  

 

 
 

 
 
 
 



View Reports 

TRACE 700 provides numerous design and economic related reports.  Depicted below 
are the available reports. 

 

 

 
 



 

 
 
 




