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AIR CROSS-MIXING

I am trying to add cross-mixing of air between zones into a building. The limitations of cross-mixing (not
being able to link multiple zones) prevent me from using it where I have a hallway with two bedrooms along
with an adjacent living space. Because of this, I have to use the standard mixing function, which does not
affect energy balances of the source zones. Doesn’t this generate "false energy" within a simulation? If
another mixing function is added in reverse, in order to link the two zones, would the flow rates then have to
be identical to keep the energy balances accurate?

Answer

You are correct in that improper use of MIXING objects can violate conservation of energy. The original
intent of the MIXING objects was to model flow from one space to another to another, with the assumption
that infiltration, or an HVAC system imbalance, was driving the flow to go through the zones and out the
final zone as exfiltration. You should be able to use opposing MIXING objects to accomplish what you want.

CHILLER STATUS

Is it possible to turn a chiller off for less than an hour in EnergyPlus simulations? I ran into problems after
defining the relevant schedules on a 24-hour basis.

Answer

You can create sub-hourly schedules using DAYSCHEDULE:INTERVAL and DAYSCHEDULE:LIST.
Then use these schedules in your PLANT OPERATION SCHEMES object. Note that all schedules are
resolved to the zone time step. For example, if you set TIMESTEP IN HOUR = 4, the zone time step will be
15 minutes. If you describe a sub-hourly schedule with 10-minute intervals, the schedule values will be
interpolated to determine the value every 15 minutes to match the zone time step.

PEOPLE SENSIBLE VS. LATENT LOAD

I have two conditioned zones that are maintained at roughly the same comfort conditions. The latent
percentage of the human-emitted heat in one of the zones seems fine, roughly varying between 20 to 30
percent. Yet my other zone reports the latent percentage at zero most of the time and at the maximum 1
percent. Ilooked at the engineering document to verify this but the equation does not show how such low
latent percentages could appear. The heat given off in the first zone is 96W while the second zone is 64W. If
someone could clear this up I would appreciate it.

Answer

The equation on p. 169 of the Engineering Reference (v1.1.1.012) determines the sensible heat gain from
people as a function of metabolic rate and air temperature (dry bulb). The latent gain is the difference of total
gain less the sensible gain.

Figure 72 on p.169 (pdf-p.189) shows plots of sensible gain vs. metabolic rate (total gain) at various air
temperatures. Whenever the curves show a value of sensible gain > the total gain, there will be no latent gain
from the people. This occurs at low metabolic rates and low air temperatures. For example, at 21.1C (70F,
the magenta line) shows sensible > total at metabolic rates below approximately 80W. Those sensible gains
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that are greater than the total are artifacts of the curve-fitting process and are set in the algorithm to equal the
total; this results in 100 percent sensible gains from people at those conditions.

TIME STEP REDUCTION

I am interested in the comparison and relative assessment of heating concepts. One special focus is the
"stochastic use" of individual rooms and the possibility of energy savings if very fast ("almost massless")
heating devices are used. I can, of course, limit the periods of occupation to single hours that are distributed
adequately over the various days of some example year, but I did not want to:

1. either define a starting time of the heating equipment relative to the onset of the room use with very
short precursing time (like some minutes), or

2. tell EnergyPlus to report comfort and temperature readings in minute ranges after the heating sets in,
which might be an alternative approach in assessing those interesting values.

In my understanding the smallest time step is 1/6th of an hour, which would not be adequate for this kind of
investigation.

Answer:
If all you need to do is change the number of time steps in an hour, you can do this (advanced feature) by
changing the line in the EnergyPlus.idd:

TIMESTEP IN HOUR,
\unique-object
N1 ; \field Time Step in Hour
\required-field
\note Number in hour: validity 1 to 6: 4 suggested
\note Should be evenly divisible into 60
\note Specifying 6 as maximum as higher values may cause
instability.
\default 4
\type integer
\minimum 1
—-———> \maximum 6

to \maximum 60

This would allow you to specify a time step in an hour of 60 (1 minute time steps). The value still needs to be
evenly divisible into 60, so 30 (2 minute time steps) will also work.

ZONE GEOMETRY

I have a 5-story building with an exterior wall that is adjacent to 11 zones (two on each floor plus the atrium).
I am modeling this wall as adibatic since I am only modeling a certain section of the building. My question
is: can I enter it as one wall or must it be broken up into 11 smaller walls (one with each zone)? if it can be
entered as one wall, then what should my input for "InsideFaceEnvironment" be (since EnergyPlus allows
only one option)? OutsideFaceEnvironment is ExteriorEnvironment, which shouldn't matter as it is adibatic.




Answer

Y ou should break up that wall into separate surfaces that each conform to the different zones. If you set the
outside face to ExteriorEnvironment, then your wall is not going to be "adiabatic." The closest you can come
to adiabatic (with boundary conditions) is to set the outside face to "otherzonesurface" and then use the name
of the surface itself as the "Outside Face Environment Object." Note that this surface is still modeled with
thermal mass and is not really "adiabatic" since it will store and release heat if the interior temperature
changes as with setup/setback. You could also set an interior layer of the wall to an unrealistic, extremely low
conductance if you really want to emulate "adiabatic."

SHADING CONTROL

I would like the shading control "AlwaysOn" at night instead of during the day, and I need to have a control
on the angle of the blind slat. It’s an exterior blind and the angle I want is 105° respective to the horizontal. I
need this control to maximize the solar gain in winter. Can you help me?

Answer:
Here’s how to set the angle you require: Note that "AlwaysOn" means that the blind will be in place day and
night.

1. In MATERIAL:WINDOWBLIND set
Slat angle = 105
2. In WINDOWSHADINGCONTROL set
Shading Control Type = AlwaysOn
Type of Slat Angle Control for Blinds = FixedSlatAngle

BLINDS' EFFECT ON TEMPERATURE

I simulated interior window blinds in a naturally-ventilated space. The blinds were modeled following the
EnergyPlus package example "PurchAirWindowBlind.idf": blinds controlled by incident solar on blinds. If
the windows of the space face south, then indoor temperature (Tin) with blinds is noticeably higher than
without blinds in the morning until 2:00 pm. Then in the afternoon, the space without interior blinds is
warmer. Similarly, if the window faces west, with blinds is warmer 1-3F than without between 12:00 pm to
16:00 pm. I'm just wondering whether such result is valid and how to check?

Answer

Look at Report Variables "Window Blind Slat Angle" and "Fraction of Time Shading Device Is On" to
determine whether the blinds are deployed during the morning hours. Depending on the control setpoint there
may be enough incident diffuse solar to deploy the blinds in the morning. Blinds will affect both the solar and
thermal performance of the window. Blinds reflect solar back outside, but they also convert transmitted solar
into a rapid convective gain instead of allowing solar to be absorbed by building surfaces. With all of these
interactions to consider, it is certainly possible that blinds might cause the space to be warmer in the morning.




ZONES WARNINGS

I am simulating a radiant slab cooling system (hydrolic low temperature radiant slab system) in a 40m*40m
plan building. If I use DOE-2 to simulate a conventional HVAC system, this building could be considered as
five different zones (one central zone and four perimeter zones) with no internal wall between zones. Now, if
I use EnergyPlus to simulate the radiant slab system, do I need to zone the building to five zones? And if the
building is taken as five zones, with no internal walls between zones, will the simulation result issue a
warning for zones that do not have six surfaces. Could I omit this warning or should I add a internal wall
between zones?

Answer

The presence of interior walls will affect both the radiant exchange and the thermal mass of the zones. If
these walls do not exist in the building, then it is appropriate to model your zones without them. You might
consider adding internal mass objects to each zone to account for the mass of furniture and cubicle partitions,
if present. Warnings from EnergyPlus are intended to point out something unusual so the user does not omit
something by mistake. Severe errors indicate that there may be a problem with the results. In this case, if you
get warnings you can simply ignore them.

ZONE TEMPERATURES

How does EnergyPlus determine the initial temperatures of zones ?

Answer

EnergyPlus starts off initial conditions with a fairly high temperature and then iterates until convergence is
reached using the actual weather conditions. You will see "# warmup days" in the .eio file as an indicator or,
if things did not converge, you will see "Loads initialization did not converge" in the .err file. You can affect
the convergence tolerances by setting values in the "Building" object; this is also discussed a bit in FAQ
Reference and should be in the Building Object itself.

INLET VENTS (COMIS)

I am attempting to model "self regulating inlet vents" as part of the natural ventilation strategy in a five story
office building. Even though these inlet vents will be on different floors, they are designed to provide a
relatively constant flow rate over a range of air pressure differences due to stack effect and external wind
conditions. How can I model this using EnergyPlus? Also, is there a specific air-flow component that I could
use or will I have to trick an opening/crack to achieve this?

Answer
If these inlet vents are expected to provide a constant flow rate, the simple Ventilation command may be
appropriate. Using the polynomial coefficients you can define the flow relationship versus wind speed and
temperature difference, or you can set the coefficients to provide a constant flow with no dependence on
outdoor conditions.
or
If the self-regulation of the inlet vents is due totally to natural forces then you could model them as COMIS
Openings. However, all COMIS Surfaces must be associated with a Heat Transfer Surface or Subsurface, so
you would have to define a fictitious window of the appropriate dimensions and set its heat transfer and solar
properties to zero. Also, make sure its location, especially its height (Z) relative to the zone that it serves, are
input correctly.

7
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NIGHT PURGE

I am modeling a naturally ventilated building using the COMIS link. I want to investigate the effect a night
purge has on daytime temperatures. The night purge would involve some sort of mechanical ventilation
system that would run throughout the night or when the temperature inside reaches a certain point and the
exterior temperature drops to a certain point. Does anyone know the best way to model this using Energy
Plus.

Answer

We worked out some techniques for night purge that involve using schedules and multiple runs of
EnergyPlus. We used results from an initial run to compute a schedule for when it makes sense to do night
purge. Then we assigned the schedule to the minimum outdoor air in an outdoor air mixer (note this was
broken in version 1.0.3). We then created a full, 8760-value schedule using external code and a decision
making algorithm (e.g., cool OA, no warm-up heating, etc.). This isn't easy, but it is something useful, made
possible by the versatile scheduling capabilities of EnergyPlus.

Alternatively, you could use a simplistic approach and use the VENTILATION object in each zone.

PUMP FATAL ERROR

I'm simulating a building with three thermal zones and a central "simple boiler"; I received this message:
" Fatal ** The following pump is not the first component on its loop: HW CIRC PUMP"

I have controlled the branch list and the inlet and outlet node and the pump is the first component of the
supply side. Why the fatal error.

Answer
The first branch must be the supply side inlet branch and the first component on this branch must be the

pump.




COMPACT SCHEDULES

The staff at the EnergyPlus Users Office often receives questions about schedules. Here's a tip about the new
(and much easier) schedule:compact feature. Usually you would start a schedule by creating one or more
dayschedules, then a weekschedule, then a schedule. With compact schedules, you can do it all in one

command. Here is a relatively simple schedule:

DAYSCHEDULE, DAYSCHEDULE,
OC-1, !- Name OC-2, !- Name
Fraction, !- ScheduleType Fraction, !- ScheduleType
0.0, !-Hour 1 0.0, !-Hour 1
0.0, !- Hour 2 0.0, !- Hour 2
0.0, !-Hour 3 0.0, !'-Hour 3
0.0, !-Hour 4 0.0, !-Hour 4
0.0, !-Hour 5 0.0, !'-Hour 5
0.0, !'-Hour 6 0.0, !-Hour 6
0.0, !'-Hour 7 0.0, !'-Hour 7
0.0, !'-Hour 8 0.0, !'-Hour 8
1.0, !'-Hour 9 0.0, !'-Hour9
1.0, !'-Hour 10 0.0, !'-Hour 10
1.0, !~ Hour 11 0.0, !~Hour 11
0.8, !-Hour 12 0.0, !~ Hour 12
0.4, !-Hour 13 0.0, !-Hour 13
0.8, !-Hour 14 0.0, !'-Hour 14
1.0, !~ Hour 15 0.0, !~ Hour 15
1.0, !'-Hour 16 0.0, !'-Hour 16
1.0, !'-Hour 17 0.0, !'-Hour 17
1.0, !'-Hour 18 0.0, !'-Hour 18
0.5, !'-Hour 19 0.0, !'-Hour 19
0.1, !'-Hour 20 0.0, !'-Hour 20
0.1, !-Hour 21 0.0, !'-Hour 21
0.0, !- Hour 22 0.0, !- Hour 22
0.0, !- Hour 23 0.0, !- Hour 23
0.0; !- Hour 24 0.0; !- Hour 24

WEEKSCHEDULE,
OC-WEEK, !- Name
OC-2, !- Sunday DAYSCHEDULE Name
OC-1, !- Monday DAYSCHEDULE Name
OC-1, !- Tuesday DAYSCHEDULE Name
OC-1, !- Wednesday DAYSCHEDULE Name
OC-1, !- Thursday DAYSCHEDULE Name
OC-1, !- Friday DAYSCHEDULE Name
0OC-2, !- Saturday DAYSCHEDULE Name
OC-2, !- Holiday DAYSCHEDULE Name
OC-1, !- SummerDesignDay DAYSCHEDULE Name
0C-2, !- WinterDesignDay DAYSCHEDULE Name
OC-1, !- CustomDayl DAYSCHEDULE Name
OC-1; !- CustomDay2 DAYSCHEDULE Name

SCHEDULE,
OCCUPY-1, !- Name
Fraction, !- ScheduleType
OC-WEEK, !- Name of WEEKSCHEDULE 1

19
19
12,
31;

1- Start Month 1
I- Start Day 1
!- End Month 1
- End Day 1

This whole process can be simplified by using a compact schedule (example below):

! Schedule Occupancy
SCHEDULE:COMPACT,
OCCUPY-1,

Fraction,
For: Weekdays SummerDesignDay,
Through: 12/31,

A set of schedules in the new compact format for
commercial and residential building types is included
with EnergyPlus v1.1.1. Look for schedules.idf under
datasets. Compact schedules are described in the
Input/Output Reference beginning on page 49.

Until:
Until:
Until:
Until:
Until:
Until:
Until:
Until:
Until:

08:00, 0.0,
11:00, 1.0,
12:00, 0.8,
13:00, 0.4,
14:00, 0.8,
18:00, 1.0,
19:00, 0.5,
21:00, 0.1,
24:00, 0.0,

For: Sunday Saturday Holiday WinterDesignDay,
Through: 12/31,

Until:

24:00, 0.0;
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ROOFTOP UNIT

I need to model a rooftop unit. The air of the system passes through an evaporator. However, I also need to
model the compressor and the two condenser fans in order to know the real consumption of the system. I
reviewed the IndEvapCoolerRTUOffice.idf, but don't understand why
COIL:DX:CoolingBypassFactorEmpirical is used? Any suggestions? Is there an IDF example?

Answer

The Coil:DX:CoolingBypassFactorEmpirical is used to cool system air; it represents the evaporator,
condenser and condenser fan. DX stands for direct expansion, meaning the coil is directly served by
refrigerant rather than chilled water. If you know the performance of the unit then you'll have to convert this
knowledge into five performance curves -- see the Input/Output Reference entry for
Coil:DX:CoolingBypassFactorEmpirical (look in the Coils group). Also, look at FurnaceWithDXSystem.idf
for another example of using a unitary system (e.g., rooftop package) to meet the cooling and heating loads
for several zones. In IndEvapCoolerRTUOffice.idf, the HVAC system uses indirect evaporative coolers in
combination with rooftop packaged units. This example file uses the object DXSystem: AirLoop to model the
rooftop packaged units. The packaged units are comprised of DX cooling coils and gas heaters (see the top of
the idf file for a description of the system).

As described in the documentation, COIL:DX:CoolingBypassFactorEmpirical models the direct expansion
cooling coil (sensible and latent capacity delivered to the supply air stream) and the compressor plus
condenser fan energy use (DX Cooling Coil Electric Consumption). The energy use of
COIL:DX:CoolingBypassFactorEmpirical plus the energy use for the supply air fan describe the total
electrical energy use for the rooftop packaged units.

EPMACRO - DOE-2 TO ENERGYPLUS

I am trying to convert my DOE-2 file to an EnergyPlus file. I used the DOE2Translator and got an .imf file.
As I read from the readme file of DOE2Translater, EPMacro is needed for an .imf file. But I can’t find
EPMacro. Can anyone help me?

Answer

EPMacro is automatically installed when you install EnergyPlus. The program is located in the "root"
directory (C:\energyplus) by default but you don't need to run it separately. Use the EP-Launch program or
the RunEnergyPlus batch file -- they both already call EPMacro when an .imf file is used.

EPMACRO -- PARAMETRIC RUNS

Is there a fast and efficient way of doing parametric runs in EnergyPlus?

Answer

Please refer to the list of EnergyPlus Support Tools at http://simulationresearch.Ibl.gov/ep tools.html. The
Deringer Group offers EzPlus-Parm, a stand-alone Windows tool intended primarily for EnergyPlus
parametric analysis. It was designed to simplify the running of multiple parametric EnergyPlus simulations
and helps a user organize and edit files.
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Another option is to use EpMacro. EpMacro is distributed with EnergyPlus to generate the input files. This is
the same macro processing "language" contained in DOE-2 and it works by substituting variables or blocks of
code. You can use a single *.imf file to produce a number of variations in the *.idf.

IFCTOIDF ERRORS

When I use IFCtoIDF software, I get an error message of "Type Doesn't Match" from the EnergyPlus
BSclient. I cannot convert any IFC file to an IDF file within WIN9S8 or XP for use in EnergyPlus. I have
installed the BSpro server correctly.

Answer

You may have a mismatched IFCtoIDF client and BSPro COM Server. If you have previous versions of
EnergyPlus installed on your computer, you should uninstall BSPro (using Windows Add/Remove Programs)
and then install the version of BSPro that came with the version of EnergyPlus that you are currently running.
The installation program for BSPro for EnergyPlus is named BSPro e+.EXE and is located in the
PreProcess/IFCtolDF subdirectory where you installed EnergyPlus.

FLOOR TILT

I got this message even though the view factor to the ground is 1:

Program Version,EnergyPlus 1.1.1.012, 26.02.2004 10:51
** Warning **

Floor Tilt=0.0, much less than expected tilt of 180,
for Surface=7ZN001:FLOOR001, in Zone=ZONE ONE

Answer

This means that your floor is upside down, because your coordinates have been entered in reverse order. To
fix this, reverse the order of your four sets of vertices. To check surface tilt, azimuth, area and other
specifications for all of your surfaces, add "Report, Surfaces, Details;" to your idf file. The report appears is
the eio output file, and is comma-separated for easy viewing in a spreadsheet program.

WALL TILT

I want to consider different wall tilt angles. Is it enough to modify the ViewFactorToGround or do I have to
alter the Surfaces and SubSurfaces of the relevant walls?

Answer
Surface tilt and azimuth are controlled by the surface coordinates. ViewFactorToGround is only used to
specify the amount of diffuse solar reflected from the ground that is incident on the surface.
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WATER TANK AS AN ENERGY STORAGE DEVICE

I am modeling a school and want to use a 200-liter water tank as an energy storage device. Can you give me
some guidance as to how I should input it into EnergyPlus? Should I enter it as an internal mass? And if so,
what would the "construction" be?

Answer

If this is a passive tank that has no flow in or out, then yes, internal mass would be a good way to model it.
For a construction, you can use the same materials that the tank is made of, and then use water as the last
layer. The area of the internal mass should equal the surface area of the tank. the thickness of the water layer
should be calculated to provide the correct total volume of water when multiplied by the surface area. so, in

tank vol 3
H,0 thickness = ank volume (m-)

2
yourcase —> —> — —> > o> —> — tank surface area (m")

COMIS QUESTIONS AND ANSWERS

Which EnergyPlus report shows if the sum of inflows is equal to the sum of outflows in a naturally ventilated
building section? Also if the section has vents at different levels how do I know if these are experiencing
inflow or outflow?

Answer
Look at the report variables "Air Flow from FromZone to ToZone through COMIS Link [m*/s]" and "Air
Flow from ToZone to FromZone through COMIS Link [m?/s]."

If you look at the InputOutput Reference section on EnergyPlus/COMIS Output Variables you will see that
the first variable is defined as: The air flow through a COMIS link (a crack or window/door opening) from the
link’s FromZone to the link’s ToZone. The following input will cause reporting of the FromZone to ToZone
air flow through heat transfer surface Window1, which is an openable exterior window in 3zvent.idf:

Report Variable, Window1,Air Flow from FromZone to ToZone through COMIS Link,timestep.
The second variable is the flow from the ToZone to the FromZone.

The definition of FromZone and ToZone is: In COMIS, air flows through a link between two zones, one of
which is the "FromZone" and the other is the "ToZone." The FromZone and the ToZone may both be thermal
zones or one of them may be an exterior air node and the other a thermal zone. The FromZone and ToZone
for a link can be determined by looking at the eplusout.eio file in the <COMIS Air-Flow Link Data> section.

The following shows an excerpt from the eplusout.eio file that gives the FromZone’s and ToZone’s for the
links in the 3zvent.idf example input. (This input has three thermal zones, WEST ZONE, EAST ZONE and
NORTH_ZONE.) For example, the FromZone for SURFACE 4 is EAST ZONE and the ToZone is

WEST ZONE. Note that a FromZoneName or ToZoneName of the form "-EXN" means that the “zone” is
actually exterior air node number N. For example, the FromZone for WINDOWI1 is exterior air node number
3 and the ToZone is WEST ZONE.

! <COMIS Air-Flow Link Data>,Surface Name,Surface Class,Air-Flow Data
Name, FromZone Name, ToZone Name

COMIS Air-Flow Link, SURFACEil,WALL,CRfOOOOOOl, —EX3,WEST720NE

COMIS Air-Flow Link,WINDOWl,WINDOW,W17000371,—EX3,WEST720NE
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COMIS Air-Flow Link, SURFACE 2,WALL,CR 0000001,-EX4,WEST ZONE

COMIS Air-Flow Link, SURFACE 3,WALL,CR 0000002,NORTH_ZONE,WEST ZONE
COMIS Air-Flow Link, DOORINSURFACE 3,DOOR,WI 0004 1,NORTH ZONE,WEST ZONE
COMIS Air-Flow Link, SURFACE 4,WALL,CR 0000002,EAST ZONE,WEST ZONE
COMIS Air-Flow Link, SURFACE 8,WALL,CR 0000001,-EX3,EAST ZONE

COMIS Air-Flow Link, SURFACE 9,WALL,CR 0000001,-EX2,EAST ZONE

COMIS Air-Flow Link, SURFACE 11,WALL,CR 0000002, NORTH ZONE,EAST ZONE
COMIS Air-Flow Link, SURFACE 14,WALL,CR 0000001, -EX4,NORTH ZONE
COMIS Air-Flow Link, SURFACE 15,WALL,CR 0000001, -EX1,NORTH ZONE
COMIS Air-Flow Link, WINDOWZ,WINDOW,WI 0003 2,-EX1,NORTH_ ZONE

COMIS Air-Flow Link, SURFACE 16,WALL,CR 0000001, -EX2,NORTH_ ZONE

The sum of the "FromZone to ToZone" and "To Zone to FromZone" flows should be zero if you are careful to
take into account the flow direction; this means you have to know what the FromZone and ToZone is for each
crack or opening, as explained above.

Note that, depending on wind conditions, stack effect, etc., an opening can simultaneously have a non-zero
value for both the "FromZone to ToZone" and "ToZone to FromZone" flow. This is because openings (like
open windows) can have bi-directional flows.

Question
How does EnergyPlus calculate and display the neutral pressure level for a tall stack?

Answer

The neutral pressure level is not displayed. The calculation is described on pp. 12-13 of H.E. Feustel,
"COMIS -- An International Multizone Air-Flow and Contaminant Transport Model," LBNL-42182 (pdf
file). COMIS download, user manual and more reports are at http://epb1.Ibl.gov/comis/users.html .

Question

EnergyPlus does an "automatic calculation of COMIS wind pressure coefficients for rectangular buildings"
but the user is asked to input COMIS CP ARRAY and CP VALUES by wind direction. Is this redundant or
does the program use the user-defined values over calculated ones? Is it better if I enter zero for all CP
values?

Answer

If you specify automatic calculation of wind pressure coefficients, then COMIS CP ARRAY, COMIS CP
VALUES and COMIS EXTERNAL NODE are not used and do not have to be entered. See description of
"Wind Pressure Coefficients" in the COMIS Simulation object.

RADIATION DATA IN THE EPW WEATHER FORMAT

I need to know how the radiation data is handled on an hourly basis for the EPW format weather file; i.e.,
does the data for hour 11:00 am to 12:00 noon get integrated from 11:00 am to noon; or from 11:30 am to
12:00 pm and then get assigned to 12:00 noon.

Answer

In an EPW file, hour 12 represents 11:00 am to 12:00 noon. The solar radiation values for a given hour are the
integrated total radiation over the hour in Wh/m’. For hour 12, the value in the EPW file should be the total
from 11:00 am to 12:00 noon. For hourly weather files, EnergyPlus uses this value as the average radiation
rate for the hour in W/m®. The average rate is assumed to occur on the half-hour, at 11:30 am in this example.
Rates for the other time steps in the hour are determined by interpolation between the half-hour values of the
previous and next time step.
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LOADS BREAKDOWN

I ran a simulation and wanted the heating and cooling loads for two design days; however, I need to break
down those loads into conduction through walls, through roof, and windows (conduction and radiation). For
the zones with roof I asked for Zone Opaque Surface Inside Face Conduction Gain/Loss(W) and, since |
thought that it would include loads due to walls and roof, I also asked for Opaque Surface Inside Face
Conduction Gain/Loss(W) for the roof surface. But I found that there was a gain through the opaque surfaces
of a zone of 670 W and the gain due to the roof in that particular zone was 870 W. Do the opaques surfaces in
a zone include the roof when there is one? Since it happens during the first hour of the summer design day,
could it be that there is a gain through the roof and some walls that is causing loss so that the total amount due
to opaque surfaces is lower than the roof gain? I am sure I am missing something or maybe not asking for the
right output variables.

Answer

Opaque Surface Inside Face Conduction is intended for detailed examination of the heat balance on a
particular inside surface, primarly to support comparisons with measured data. It is not meaningful as a
component of the current heating or cooling load. Surfaces interact with the zone air heat balance by
convection. So, the value of most interest is

(SurfacelnsideTemperature - ZoneAir Temperature) * SurfaceArea * SurfacelnsideConvectionCoefficient
The best way to calculate the contribution from the envelope is to take the total load and subtract off the gains
from windows, internal loads, infiltration, and ventilation. The remainder will be the impact of the envelope.
An explanation of this output variable may be found in the Input Qutput Reference. Search the document
for the variable name of interest.

SCHEDULES AND TEMPERATURE SETTINGS

I want to calculate cooling and heating loads in a commercial building that needs control temperatures on
during the day but not at night. In the example files, the temperature is set for 24 hours; does this mean that
cooling loads or heating loads will be consumed all the time? How do I set the schedules differently?

Answer

Many of the examples use the DUAL SETPOINT WITH DEADBAND control type with setback/setup
during unoccupied hours. With this type of control, the space temperature is allowed to float until conditions
reach the setback/setup temperature, then there will be loads to maintain that temperature. If you want to
completely shut off the HVAC system during unoccupied hours, then use the system availability manager to
do so. If you want to run the fans, but not actively control the space temperature, then you can schedule off
individual components (such as the cooling or heating coils) or you can set the thermostat control type to zero
during those hours.

The Building Energy Simulation User News (Vol. 25, No. 1, January/February 2004) had an article
about using compact schedules on p. 11. See also the Input Output Reference for a complete explanation of
Schedules.
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GROUND CALCULATION

I am using the Auxiliary Ground Temperature program to calculate the outside face temperatures of my walls
and floor of the basement for my house. I understand that this program was meant for slab-on-grade but saw
that I could use the core temperatures for my basement floor and perimeter temperatures for my basement
walls. I know that this will be a lot better than using the ground temperatures in the weather file but I am
curious about the applicability of this program to modeling basement heat transfer.

Answer

Just for your information, a basement ground heat transfer program is being readied for inclusion with
EnergyPlus. This will use the same "dividing plane" concept, but will enable the users to have temperatures
that apply to basement walls and floors. This will be in the September 2004 release.

Question

Okay, so what is the correct way to specify an unconditioned basement? Here is what I've been doing so far:
instead of entering my setpoints for the conditioned zones as the monthly averages, I use the monthly
averaged temperatures of the unconditioned basement from a previous EnergyPlus run. As a result, this
significantly decreased the calculated monthly ground temperatures.

Answer

The first question has to be: How did you model the unconditioned basements? The results you get would be
heavily influenced by the assumptions made. For example, you should probably use an interzone partition for
the ceiling/floor above the basement to include the gains from above. Include other incidental gains as well.
In addition, I would suggest using the core slab ground temperature for the floor, and making a run with
insulated walls. From those results, see what monthly average unconditioned basement temperatures are.
Then, with those results, try using the perimeter slab temperatures on the basement walls and see what the
effect is.

Question
What about using the daily sine wave variation amplitude, since my basement zone experiences larger daily
fluctuations then my conditioned zones.

Answer
The daily variations get damped out so they have little effect on the results.

Question
Should I specify my slab and soil material properties differently than those recommended for the slab on
grade?

Answer
If you can come up with some information that is more local, definitely use it. One problem always is that
basement excavations are filled with material, like sand, that is nothing like the earth in the vicinity.

Question
Should I specify my insulation configuration vertical or under the slab? And how thick should I specify my
slab?

Anwer
We suggest under the slab. It probably won't have a huge effect in this case, but 4 inches or 100mm is
common.
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MANIPULATING WEATHER FILES

I need to modify weather files (change solar radiation and dry bulb temperature) in order to test some glazing
options for a commercial building. How do I change the files?

Answer

The simplest way to modify a weather file (epw) is to use the WeatherConverter program (optionally installed
by default when you install EnergyPlus) and save the incoming epw file as a "csv" file. You can then import
this file into Excel or other spreadsheet software. Once successfully imported, the weather data will be in
columns with the "header columns" near the top of the file. Change the data and resave as a "csv" format file.
Then, run the weather converter program again to input the csv file and save as an epw file. Documentation
on the EnergyPlus weather format and the csv is in AuxiliaryPrograms.pdf beginning on p. 2 (or 11 of 139
in the pdf).

Question

I can get the following six parameters' data by measurement: outside dry bulb temperature (C), outside
relative humidity (%), wind direction (deg), wind speed (m/s), solar beam intensity (W/m?), solar normal flux
(W/m?®). However, other than dew point temperature, what other parameters in the weather file can be
calculated based on the six parameters mentioned above? And for the parameters that cannot be calculated,
how should I treat them? Can I just keep their original value in the weather file?

Answer

From your measurements, it is possible to calculate/model all the needed radiation data. But it can be quite
involved and more suited to research rather than practice. Since we don’t know exactly what solar data you
have, the Perez All Weather Sky model is useful for getting to Direct Normal Radiation and Diffuse
Horizontal Radiation. (There exists Fortran code from an ASHRAE research project that implements this
model.) Methods for getting to Horizontal IR Intensity (or Sky Cover if you prefer) are more obscure; one
simple method is by Auer and implemented in TRNSYS Type69. If you did manage the above, then
Atmospheric Station Pressure is likely the only data you would have to leave as-is; as long as the elevations
are similar there wouldn’t be much error.

DISCREPANCY OF WEATHER DATA

I notice that the same weather data (such as the Outdoor Dry Bulb and Outdoor Relative Humidity) are
slightly different in the epw weather file and csv report file. Does it matter ?

Answer

No, it does not matter. To explain in more detail. The standard EnergyPlus weather files (epw) contain hourly
data. For state variables such as temperature and humidity, the values in the epw file are the instantaneous
measurements at 1:00 am, 2:00 am, and so on. Because EnergyPlus uses zone timesteps of less than one
hour, these values are linearly interpolated for each time step. Weather data values reported from EnergyPlus
at the Timestep frequency will match the weather file one timestep per hour on the hour. Values reported at
the hourly frequency represent the average value over the hour, so they will not match the instantaneous value
in the weather file. The solar radiation values in the weather file are integrated total values for the hour, so
the interpolation must be done differently. The total radiation in [Wh/m’] is used as an average rate for the
hour in [W/m?], and this average rate is assumed to be the value at the midpoint of the hour. Again, linear
interpolation is used to determine the value for each timestep. The reported solar values in the output will
match the value in the weather file on the half hour.
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WINDOW GEOMETRY

I am simulating a two story office building with 40 windows of the same size and material. Is it possible to
combine windows in the same zone and surface/wall?

Answer
Yes - there are two easy methods to model groups of windows:
You may combine all the windows of the same type on the same wall to one of equivalent area.
Studies have shown the results to be very similar and fewer surfaces take less computation time.
There is a Window Multiplier in the Surface:HeatTransfer:Sub object.
N2 , \field Multiplier
\note Used only for Surface Type = WINDOW or GLASSDOOR
\note Non-integer values will be truncated to integer
\default 1.0
\minimum 1.0

You can use this field to easily "multiply" the number of windows on a wall. However, do not use multiplier
on windows in zones with daylighting or if SolarDistribution=FulllnteriorAndExterior in the Building object.

MOISTURE TRANSFER FUNCTION (MTF)

MTF requires four material properties; however, | have only limited information on specific building
materials. Are there datasets of material properties for MTF that can be used in EnergyPlus? I also need
possible ranges of each property value.

Answer
The DataSets Folder includes the file, MoistureMaterials.idf, which contains the MTF moisture properties as
well as EMPD moisture properties for several materials.

In the Engineering Reference (numbered page 24 -- actual page 51) the section entitled "Moisture Transfer
Material Properties" gives background and references for information on these for other materials.

Also see the caution about the MTF model on p. 16 (pdf p. 44) in the Input Output Reference.

THE “PEOPLE” OBJECT

I want to calculate "pre