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Objectives

From load estimation to energy calculations

Only determine peak design loads 1s not enough
Need to evaluate HVAC and building energy consumption

To support design decisions (e.g. evaluate design options)
To enhance system design and operation
To compile with building energy code

Energy calculations
More complicated than design load estimation
Form the basis of building energy and economic analysis




Objectives

Load estimation and energy calculations

Based on the same principles

But, with different purposes & approaches
Design (peak) load estimation

Focus on maximum load or worst conditions

For a particular hour or period (e.g. peak summer)
Energy calculations

Focus on average or typical conditions

On whole year (annual) performance or multiple years
consumption

May involve analysis of energy costs & life cycle costs




Objectives

Tasks at different building design stages

Conceptual design stage:

Rules of thumb + check figures (rough estimation)

Outline/Scheme design:

Load estimation (approximation)

Design evaluations (e.g. using simplified tools/models)

Detailed design:

Load calculations (complete)
Energy calculations + building energy simulation




Calculation Methodology

Basic considerations

1. Peak load calculations

Evaluate max. load to size/select equipment
2. Energy analysis

Calculate energy use and compare design options
3. Space cooling load O =Vpc, (¢, — )

To calculate supply air volume flow rate (V) and size
the air system, ducts, terminals

4. Cooling coil’s load

To size cooling coil and refrigeration system




Calculation Methodology

Basic considerations (cont’d)

Assumptions:

Heat transfer equations are linear within a time interval
(superposition principle holds)
Total load = sum of individual ones

Convective heat, latent heat & sensible heat gains from
infiltration are all equal to cooling load instantaneously

Main difference in various methods

How to convert space radiative heat gains into space
cooling loads




Different methods have different ways to convert space
radiative heat gains into space cooling loads

Heat Convection Cooling , -
gan ? load extraction
Radiation
Heat storage Convection |
(structure, (delayed)
furniture)
Tempsmng

Conversion of heat gain into cooling load

(Source: ASHRAE Handbook Fundamentals 2005)




Thermal Heat Gains/Losses
Load

Conduction (roof, walls, glazing)

L.oad —=f= Conduction (ground)

(heat supplied Space Air exchange, sens. + latent
or removed to be Solar radiation
h}f HVAC conditioned People, sens. + latent
equipment)

Equipment, sens. + latent
Lights

Heat capacity, sens. + latent

Heat storage

(Source: ASHRAE Handbook Fundamentals 2005)




i, = convective flux into the wall, W/m?

q,; = convective flux through the wall, W/m?
/\/ T,, = wall surface temperature outside, °C

-
T T,; = wall surface temperature outside, °C
Outside Wall Inside
i ———
qkﬂ qki , ,
Possible ways to model this
| | process:
HE T
S0 Sl

1. Numerical finite difference

\/\ 2. Numerical finite element
3. Transform methods

4. Time series methods

Wall conduction process

(Source: ASHRAE Handbook Fundamentals 2005)




Calculation Methodology

Common methods:
Transfer function method (TFM)

Cooling load temperature difference/cooling load
factor (CLTD/CLF) method

Total equivalent temp. differential/time averaging
(TETD/TA) method

Other existing methods:
Finite difference method (FDM)
CIBSE method (based on admittance)




Calculation Methodology

Transfer Function Method (TFM)

Laplace transform and z-transform of time series

CLTD/CLF method
A one-step simplification of TFM

TETD/TA method

Heat gains calculated from Fourier series solution
of 1-dimensional transient heat conduction

Average heat gains to current and successive hours
according to thermal mass & experience




Basic concepts of TFM, CLTD/CLF and TETD/TA methods

el —

CLTD AND CLF METHOD

I SPACE AIR
TETD HETHGD| TIME AVERAGING PROCESS - TRANSFER L

FUNCTION
TEM* ROOM TRANSFER FUNCTION
HEAT __CONVECTION COOLING HEAT | _
g GAIN | | LOAD irl EXTRACTION
| RADIATION |
CONVECTION |
FURNISHINGS, (WITH TIME DELAY) |
STRUCTURE,
= VARIABLE > |
* CONDUCTION HEAT STORAGE l
TRANSFER ¥ . I
FUNCTION L + SWING B

(Source: ASHRAE Handbook Fundamentals 2005)
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Fig. 5 TFM versus CLTD/SCF/CLF Versus TETIVTA
Methods of Calculating Sensible Heat Gain and Cooling Load

(Source: ASHRAE Handbook Fundamentals 2005)




Calculation Methodology

Sol-air temperature (z,)

A fictitious outdoor air temperature that gives the
rate of heat entering the outer surface of walls and
roofs due to the combined effect of incident solar
radiation, radiative heat exchange with the sky
vault and surroundings, and convective heat
exchange with the outdoor air

p hﬂ.\ hﬂ'\

Outdoor air temp  Surface absorptance  Surface emittance




Heat balance at a sunlit surface, heat flux 1s equal to:
q _
= = OoE +h(t,—1)—-€AR

where

o, = absorptance of surface for solar radiation
E, = total solar radiation incident on surface, W/m?

h, = coeflicient of heat transfer by long-wave radiation and
- .
convection at outer surface, W/(m='K)

f, = outdoor air temperature, °C
t, = surface temperature, °C
€ = hemispherical emittance of surface

AR = difference between long-wave radiation incident on surface from
sky and surroundings and radiation emitted by blackbody at
. PN
outdoor air temperature, W/m-

Assume the heat flux can be expressed in terms of sol-air temp. (z,)

q
i hﬂ(fe - f.a'}

4 OE;, ¢AR

Thus, sol-air temperature is given by: 7, = [, + —— — 7
0 0




Calculation Methodology

Other methods:
Heat balance (HB) method

The rigorous approach (mainly for research use)

Requires solving of partial differential equations and
often involves iteration

Radiant time series (RTS) method
A simplified method derived from HB procedure

Finite difference/element method (FDM or FEM)

Solve transient simultaneous heat & moisture transfer




Calculation Methodology

Heat Balance (HB) Method

Use heat balance equations to calculate:

Surface-by-surface conductive, convective & radiative
heat balance for each room surface

Convective heat balance for the room air

Calculation process

Find the 1nside surface temperatures of building
structures due to heat balance

Calculate the sum of heat transfer from these surfaces
and from internal loads




BACK WALL AND WINDOW

Front Wall/Window
and Thermal Mass
are not shown

Fig. 7 Schematic View of General Heat Balance Zone
(Source: ASHRAE Handbook Fundamentals 2005)
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(Source: ASHRAE Handbook Fundamentals 2005)




Basic concepts of heat balance and radiant time series methods

(Source: ASHRAE Handbook Fundamentals 2005)

HEAT BALANCE METHOD o
RTS ABSORPTION AND
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Calculation Methodology

Radiant time series (RTS) method

A simplified method directly related to and
derived from the HB calculation procedure

Does not require iterative calculations

Can quantify each component contribution to the
total cooling load

Suitable for peak design load calculations, but not
for annual energy simulations




Main ideas of radiant time series (RTS) method

Solar

Conduction Internal Infiltration
Gains Gains Gains Gains

4

Split all heat gains into radiant and convective portions

A 4
Sum
HOURLY / Convective
COOLING oams
LOAD

The current heat transfer to/from the interior 1s equal to:

- part of the current convective heat transfer to the outside of the enclosure

- current solar heat gain through fenestration

- part of the earlier convective and radiative heat transfer to the outside of the
enclosure (radiative portion of each heat gain by applying a radiant time series)




Split of heat gains into radiative and convective portions

Heat Gain % radiative | % convective
Wall, window conduction 63 37
Roof conduction 84 16
People 70 30
Lighting 67 33
Equipment 20 80
Transmitted solar heat gain 100 0
Absorbed solar heat gain 63 37
Infiltration 0 100




Calculate solar
intensities for
ezch hour for
each exterior
surface

Calculate transmitted
solar heat gain for
each hour, each window

Calculate diffuse
solar heat gain for
each hour, each window

|

Calculate sol-alr
temperaturas for
each hour for
gach exlarior
surface

Using wall/roof conduction
limea seres, calculala
conductive heat gain for
each hour for each
exterior surface

|

Caleulate conductiva
heat gain for each
hour, each window

l

Determine lighting /

heat gains

Determing ooccupant
heat gains

heat gains

Determine equipment /

Split all heat gains into radiant and convective portions

Determine infiltration
heat gains

Sum all convective
portions for
aach hour

Convedtive heat

Hourly
cooling
lpads

Cooling lpad due to
radiant

at gains

Pracess all tha radiant
heat gains as radiant
times senes: either solar
ar nonsalar {conduction,
lighting, people
equipment). The rasull
s hourly coaling loads
due to the radiant

heat gains.

Fie. 8 Overview of Radiant Time Series Method
(Source: ASHRAE Handbook Fundamentals 2005)




Energy Calculation Methods

Two categories
Steady-state methods

Degree-day method
Variable base degree-day method
Bin and modified bin methods

Dynamic methods

Using computer-based building energy simulation
Try to capture dynamic response of the building

Can be developed based on transfer function, heat
balance or other methods




Energy Calculation Methods @

Degree-day method

A degree-day 1s the sum of the number of degrees
that the average daily temperature (technically the
average of the dally maximum and minimum) 1s
above (for cooling) or below (for heating) a base
temperature times the duration in days

Heating degree-days (HDD)

Cooling degree-days (CDD)
Summed over a period or a year for indicating

climate severity (effect of outdoor air on a
building)




Heating degree-day:
+
DDFI(T.!’JG{) = (1 day) z (rfmf_ r{;r)

days

" Only take the positive values

Cooling degree-day: /

DD(.‘(I[?G.") = (1 day) Z (r{;- _rbm’)-l_

days

t,, = base temperature (or balance point temperature)

(e.g. 18.3 °C or 65 °F); Q, .4 = anin + Qloss = 0
t = outdoor temperature (e.g. average daily max./min.)

* Degree-hours 1f summing over 24-hourly intervals
Degree-day = X(degree-hours)™ / 24




To determine the heating degree-day:

Base temperature, Y,

difference betw een

base temperature and
mean daily temperature

Day 1 Day?2
Time

Figure 1.1 The basic definition of degree-days as the difference between the
base temperature and the mean daily outdoor temperature




To determine the heating degree-day (cont’d):

25
__ 20
O
— Base temperature
Q 15
=
o
a 10 Outside
5 temperature
-

5

Day 1
0 24 48 72 96
Hours

Figure 1 The shaded area is the degree-day value for the period




Outdoor Temperature (°C)

21
20
19
18
i d
16
18
14
13
12
11

Example of calculating the heating degree-day

Base Daily
Temperature Temperature
at 18°C Profile :
I--I--é--ﬂ--!;—-I--!-,-."I--:II-‘-I" lI : EEENERHEERNEER N Iil ] Illll.lllll.l
Shaded areas o
represent heating
requirement

| I A R TR U - e ey T SO CJRRRE (0 St ¢ S LA 0 151617181920:21‘222324
Hour of Day

)

Qutdoor Temperature ("C)

|12I12!12'13}13|15|17|18I19|19|20'21 121 |20|19l19!18‘18|17l16|15|14|13|13|

4

'6[6 6}5531!0'0 O'OlOOOOOlOlO’1‘2!3 5!5

Temperature Difference Below 18°C Base Temperature (Degree-Hours)
Degree Hours 52

Degree Days = = = 2.2 DeeDav
S 24 24 o

Total
52




Energy consumption (kWh)

2 500 000

y = 3798.2x + 862214

2 000 000

1 500 000

1 000 000

500 000

0 50 100 150 200 250 300
Degree days

Correlation between energy consumption and degree days

350




Energy Calculation Methods @

Variable base degree-day (VBDD) method

Degree-day with variable reference temperatures

To account for different building conditions and
variation between daytime and nighttime

First calculate the balance point temperature of a
building and then the heating and cooling degree hours
at that base temperature

Require tedious calculations and detailed processing of
hourly weather data at a complexity similar to hourly
simulations. Therefore, does not seem warranted
nowadays (why not just go for hourly stmulation)




Energy Calculation Methods @

Bin and modified bin methods
Evolve from VBDD method

Derive building annual heating/cooling loads by
calculating its loads for a set of temperature “bins”

Multiplying the calculated loads by nos. of hours
represented by each bin (e.g. 18-20, 20-22, 22-24 °C)

Totaling the sums to obtain the loads (cooling/heating

energy)
Original bin method: not account of solar/wind effects

Modified bin method: account for solar/wind effects




Energy Calculation Methods @

Dynamic simulation methods
Usually hour-by-hour, for 8,760 hours (24 x 365)

Energy calculation sequence:
Space or building load [LOAD]
Secondary equipment load (airside system) [SYSTEMS]

Primary equipment energy requirement (e.g. chiller)
[PLANT]

Computer software

Building energy simulation programs, e.g. Energy-10,
DOE-2, TRACE 700, Carrier HAP




Building Simulation tool Simulation

description (computer program) outputs
- physical data - energy consumption (MWh)
- design parameters - energy demands (kW)

- environmental conditions




®)’
Building Energy Simulation &)

Building energy simulation

Analysis of energy performance of building using
computer modelling and simulation techniques

Many issues can be studied, such as:
Thermal performance (e.g. bldg. fabric, glazing)
Comfort and indoor environment
Ventilation and infiltration

Daylighting and overshadowing

Energy consumption of building systems




P
Building Energy Simulation &)
Video presentation:
What 1s Energy Modeling? (2:05),

LD
http://youtu.be/vlibckgBzdY ==

Understanding the Energy Modeling Process:
Simulation Literacy 101 [BuildingGreen.com]

http://www .buildinggreen.com/features/mr/sim lit
101.cfm




®)’
Building Energy Simulation &)

Four major elements
Building model
HVAC system model
HVAC plant model
Control system model

An economic model may be added for life
cycle costing




Climatic
influence

R T

Building
cdesign
parameters

Building moclel

HVAC system
model

Control system

HVAC plant
model

moclel

Simulation System

Incoor
environmental
conditions

—— i
—

Energy
performance

Major elements of building energy simulation




WEATHER LIBRARY

BUILDING DESCRIPTION

Location

Design data
Caonstruction data
Thermal zones
Internal loads
Usage profiles
Infiltration

Dry-bulb temperature
Wet-bulb temperature
Cloud factor
Wind speed

Pressure
l .

SYSTEM DESCRIPTION

System types and sizes
Supply and return fans
Control and schedules
Outside air requirements

LOADS
ANALYSIS

Hourly zone
heating and
cooling loads

Peak heating and
cooling loads

PLANT DESCRIPTION

Equipment types and sizes
Performance characteristics
Auxiliary equipment

Load assignment

Fuel types

SYSTEMS
ANALYSIS

Hourly equipment
loads by system

ECONOMIC DATA

Economic factors
FProject life

First cost
Maintenance cost

PLANT
ANALYSIS

Fuel demand and
consumption

L

ECONOMIC
ANALYSIS

i Life-cycle cost

Fig.1 Flow Chart for Building Energy Simulation Program

(Source: ASHRAE Handbook Fundamentals 2005)




“Seven
steps”

of
simulation
output

LOADS

(1) Instantaneous

Gain
SYSTEMS
Heat
(3) Extraction
1
PLANT f‘
(5) Primary
Energy/Demand

ECONOMICS ‘

Utility
(6) Rate

(7) Utility Costs




HVAC air systems

Building energy simulation process

Energy storage

_O_ l Sources of Cooling Load
s ~ \ 4

radiation \ Thermal Zone g 2
S

computer & 2 2 §

conductive | | equipment

heat gains
e |
h._ﬂﬂ
e

occupant

infiltration
hoﬁ air

HVAC water systems
A 4
Systems Plant
(air-side) (water-
side &
refrig.)
A A A A

Energy input  Energy input by HVAC
by appliance  gjrwater systems

Energy input
by HVAC plant




Building Energy Simulation

Examples of building energy simulation tools
Simplified
Energy-10, ENER-WIN, Solar-5, Energy Scheming

Detailed
DOE-2, BLAST, ESP-r, TRNSYS, EnergyPlus

Commercial (proprietary)

Carrier HAP, TRACE 700 — \\
| (@)




plast

EnergyPlus

DOE-2
Solar-5 ESP-r
= :""..-
1 ENER-WIN® BUiIding Energy ‘ﬂ‘..
Hourly Energy Simulation Prograrm for Buildings S i mu Iati on S oftwa re T RN SYS
i <
E-20-11 & HAP HOT2000
> TRANE Tas
TRACE 700

ﬁAogLng




Building Energy Simulation

Software examples:

 Energy-10
http://www.sbicouncil.org/energy-10-software

* VisualDOE (based on DOE-2.1¢)
http://www.archenergy.com/products/visualdoe/
http://gundog.Ibl.gov/dirsoft/d2whatis.html

 MIT Design Advisor (do online simulation)
http://designadvisor.mit.edu/design/




Building Energy Simulation

Energy software example:
Energy-10

A software tool that helps architects and engineers
quickly 1dentify the most cost-effective, energy-saving
measures to take in designing a low-energy building

Suitable for small commercial and residential buildings

that are characterized by one, or two thermal zones (less
than 10,000 ft? or 1,000 m?)

http://www.nrel.gov/buildings/energy10.html

http://www.energy-10.com/




Example: Energy-10

Phase

Develop Brief

== Jl Pre-design

(AN Schematic Design £ )

Design Development

Construction Documents

ENERGY-10 Design Tool

\
N

N

+«— ENERGY-10 focuses on the first phases (conceptual design)

Activity

Develop reference case Tool
Develop low-energy case
Rank order strategies
Initial strategy selection

Set performance goals

Review goals
Review strategies
Set criteria, priorities

Preliminary team
meetings

Develop schemes
Evaluate schemes

Select scheme

ENERGY-10

Confirm that
component performances
are as assumed

EnergyPlus
or other

HVAC simulation
and tools




Example: Energy-10

ENERGY-10 Design Tool

\
N

N

Creates two building descriptions based on five inputs and

user-defined defaults.

‘Location For example:
*Building Use

*Floor area - m
‘Number of stories Reference Case

Low Energy Case

*‘HVAC system

R-8.9 walls (4" steel stud)
R-19 roof
No perimeter insulation

Gets you Conventional double windows

Conventional lighting

Sta rted Conventional HVAC

Conventional air-tightness

q u iCkIy. Uniform window orientation

Conventional HVAC controls
Conventional duct placement

R-19.6 Walls (6" steel stud with 2" foam)
R-38 roof

R-10 perimeter insulation

Best low-e double windows

Efficient lights with daylight dimming
High efficiency HVAC

Leakage reduced 75%

Passive solar orientation

Improved HVAC controls

Ducts located inside, tightened




ENERGY-10 Design Tool

\
N

Example: Energy-10 ¥

N

2,000 m? office building

ANNUAL ENERGY USE
100 96.5
- Reference Case

80 Low-Energy Case
€ 60
L 47.3
s
= 40 35.1

27.4
22.7
20 15.1

Heating Cooling Lights Other Total




Example: Energy-10

ENERGY-10 Design Tool

\
N

N

RANKING OF ENERGY-EFFICIENT STRATEGIES

Duct Leakage
Glazing

Insulation

Energy Efficient Lights
HVAC Controls

Air Leakage Control
Shading

Daylighting

High Efficiency HVAC
Economizer Cycle
Thermal Mass
Passive Solar Heating

-100

115.04

0 50 100 150
Net Present Value, 1000 $




ENERGY-10 Design Tool

\
N

N

Example: Energy-10

Sample - Lower-Energy Case

40

)
>
)

120

LA

(>
S

Energy, kWh
o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Average Hourly HVAC Energy Use by Month

B Heating M Cooling Inside T Outside T




Example: VisualDOE

¥izualDOE 4.0 - A sample building

I

] |oEne |m v

‘

Marth @

Refrezh 30 Image I Show 30 Wiew

ile Edit Alematives Simulation Organizers Toolz Help

Project I Blocks ! Rooms Facades | Systems |  Zones

Praject Mame {4 sample building Erergy Analyst |emgineed

Addresz I East Boston, Massachusetts

Description |Energy modeling to support design optimimization and LEED __':j

certification _I

Era Built Imgg bo present j Frant Azimuth !1 15 degrees
Clirnate Zone IEDStnmaE j Add I Site Elevation [1n ft
Haliday Set IEIffic:iaI LS j Dizcount Rate 11 0 4

Froject Life Cycle [2n years

i Energy Resources
# of Meters IItility R ates

Electricity |1 7| |mstaras TOU 2

Fuel I 2 - I Diefine Fuel Meters |

Building statistics [accurate after simulations are un. &rea in (8]

Grozs Floor Area; 133744 Conditioned Floar &rea; 132085
Window Area: 102888 Skylight &rea: 0
Window - all-F atio; 27.4% Skulight-Faoof-F atio: 0.0%

C:ATemphhG Midnze 4 w35, gph ; Fropogzed Dezign IH =-175 i‘f =133 IP Units |

318/03 .




Example: VisualDOE

HYAC Systems Editor

DOE-2

ST
=

Click on system equipment for specifications.
-System Features

bdin. Outzide i Feturn Air Path | ny et

Control Zone | 2 5 _new_coaomr

I~ Preheat Coil System |[THERNE -
I Hurnidifier T g :
vpe ™

W |S|ng|e Zone Vanable Temperature _]
[ Heat Becovery Oooupancy/Schedules |I:|:urri-:||:|r_ PG Med L]
[ Ewap. Precool =

v=tem Era o
W |'IEIEIEI to present _]
v S
L &=l

Drezcription

Set bz Default Spstem

Lpply System Defaults Cancel |

Ok




Example: VisualDOE TSRS

ﬂ Central Plant Editor

Cancel | (0] |
General ] Coaling Management | Heating kM anagement | Electrical M anagement
Chilled Y/ ater Plant /
Chilled "Water Temp.: M4 °F I

Electric Chiller Types
fo Mone i 14 2 ¢ 340 4

B of Abzarption Chiller Types r F@m
{~ Mone & 71 & 24 3

[ Erngine Driven Chiller TCI 1 e ——
. 1 &bsorp, #1 - |
Eoilers e
Fuel Boiler Types e

Electric Boiler Types
fo Mone 1 @ 2

Electric Generatars

v Diezel [T Gas Turbine
_ C—1

Click on plant equipment for zpecifications.




Example: VisualDOE

w. Print Preview

Crpat RTF | Export POF | | Lose
W4 3 v Q|- S
M
VisualDOE 4.0 - Results September 18, 2003
Energy Cost Summary ($/y)
Altemative Total Electric Total Fuel Total Utility  Incremental First PV Life Cycle Cost*
Cost
Total Enerqy Costs ($iy)
ASHRAE 90.1 Budget 4115 $a0,449 §264 564 F0 §2 252 383
Design Case
P raposed Design $203 404 $75,054 §281,485 $0 §2 396 466
Incremental Energy Savings (h/y)  Gmparedwit prukss atenatue, i @tie s2E kprseithoraes)
P ropozed Design 10,711 §-27 B35 F-16 924 0 $-144 054
* 20 vear life cycle wi 10% discount rate.
s
3 | 2




Example: VisualDOE

Ky

Electric End Uses

573682

B Lights

 Equipment
Cool

B Tower

B Pumps
Fans

B Exterior
Equipment

Graphs

Hourly D ata
Electricity End Uzez
Fuel End Uszez
AllEnd Uzez
kdanthly Electicity
tanthly Electic Demarn
kdanthly Fuel b

Deszign Alternatives

AS5HBEAE 30,7 Budget Des
Froposed Design

Ilpdate Graph |

Copy Graph | Edit Graph |

Esit |




Example: VisualDOE

k\Wh

200000

150000+

100000

Monthly Electricity

1]

Jan  Mar

I ] | 1 I ] 1 | | I 1 1
May Jul Sep MNow

Febh Apr Jun Aug Oct Dec

B Existing
Building

ASHRAE 901
Budget
Design Case

Froposed
Desian

konthly Electicity

kanthly Electic Demar
kanthly Fuel

kManthly Electricity and F
Energy Cozt

Awverage temperatures
Degree days by

Design Alternatives

E xizting Building
A5HRAE 901 Budget Des
Propozed Design

Ipdate Graph |

Copy Graph Edit Graph |

E i |




MIT Design Advisor, http://designadvisor.mit.edu/design/

Energy
Comfort

Matural
Ventilation

Davylighting:
Full Room

Daylighting:
Workplane

Life Cycle
Optimizer
Report

The MIT Design Advisor

UPDATE - Changes have been i
made to the MIT Design B =
Advisor!

Building energy simulation in minutes.

Heating, cooling, lighting, comfort, and more.

UPDATE - Version 1.1 now released

A new version of the MIT Design Advisor, Version 1.1, has recently been released (on 09/03/09) that includes the capability
of adding different types of roofs to your building. Explore the new Roof Description section under the Setup tab to use the
new featerure, and the Assumptions page under the F.A.Q. tab for more information.

Overview
Architects and Building Designers can use computer modeling to improve indoor comfort and energy performance of
conceptual building designs. But most simulation tools are too complicated for this purpose.

Quick, visual comparisons are needed for early-stage design. The MIT Design Advisor is a tool which allows you to describe
and simulate a building in less than five minutes. No technical experience or training is needed. An annual energy simulation
can be run in less than a mintute, and graphical results are immediately available for review. Give it a try.

Getting Started
1. Begin by clicking the SETUF tab to the left and follow the directions to create a building design.

2. To save and simulate your building scenario, click Save on one of the colored scenario boxes at the bottom panel.
3. View the simulation results by clicking on any of the tabs to the left (Comfort, Energy, etc.)

Look for the information buttons for extra help:

El

About Us
MIT Building Technology Program

Scenario Scenario Scenario Scenario
One WO Three Four




Further Reading 55/

Understanding the Energy Modeling Process: Simulation
Literacy 101 [BuildingGreen.com]
http://www.buildinggreen.com/features/mr/sim Iit 101.cfm

TRACE700 design reports [PDF]
TRACE700 analysis reports [PDF]




