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Intr oduction

Simulations of compbebuildings demand considerable computing resources and, more importantly
siderable stéfresources. Increases in the number of zones aratesrbr patterns of use (controls & occu-
pang) are costly in terms of QA. Sometimes it is useful answer a question about annual performance with-
out having to run a simulation at a ten minute timestegr @ whole year Sometimes it is useful not to &

to represent all the intermediate floors of ficefblock.

Astute practitioners & dten created abstract simulation models which represent a design with limited
geometric compbaty. Reducing simulation assessment resources by scaling short period simulations to
seasonal performance has also been possible. In both approaches, practitienarsrheonfronted by the

need to scale portions of the model or apply multipliers to results.

New facilities associated with the creation of greted Performancei&vs (IPV) in the climate module
and the project manager should @adlpractitioners greater fkébility to scale their models and performance
results. Here is a summary of what iswewvailable:

clm module
The climate module hastended &cilities for defining seasons (3 or 5) and then searching for "best fit"
weeks in each season (based on-gapplied criteria) and reporting on multipliers for heating and
cooling demands as well as time-based demands.

project manager
The project manger moscans the current climate database as well as the ‘climatelist’ file (using the
same method as the climate module) and use this to set up sets of simulation parameters (which are
used to automate simulation assessments).
The facilities for defining an IPV h& been reised to allev more fleibility on how assessments are
undertalen, the performance metrics included anev hinformation can be transformed into annual
whole-huilding performance predictions.

Integreated Performanceéws
The definition of an IPV has beenviged to allev different assessment approaches: an annual simula-
tion, three assessments (winter/transition/summer) oe fesessments (winter/spring/sum-
mer/autumn/winter).
The definition of an IPV ne includes user definable performance metrics (currently zone resultant
temperature, zone dryulb temperature, zone rebai humidity, zone infiltration loads, zone casual
gans, solar entering and solar absorbed in a zone). Each metric is associated with a list of zones and has
an associated scalingdtor For example - demands found in one actual zone could be scaled to the
demands of a lger portion of the tilding.
The «isting concept of engy demand sets (i.e. a list of zones which are treated ingatgjrbas been
expanded to allw up to ten diferent enegy demand sets, each with an associated list of zones and a
scaling fctor
The reported performance metrics include the seasonal multipliers as well as the zone scaling. That
saves lots of calculator and/or spreadsheat time.

Seasons

Seasons can represent either olegpatterns in the climate (foxample Spring tends to be rather short in
Ottawa) or be st to represent seasonal usage patterns inuifding (which might hege little to do with
what is happening outside).



Information on seasons and best fit weeks 8 held in the ‘climatelist’ file (ot at this point a te editor
is required to update this file for eaclwngimate file).

In the northern hemisphere thedfiggasons are: winter starting in Januapring, summerautumn and
winter ending in Decembefor three seasons the multipliers combine thewmwters and combine spring
and autumn.

Best weeks

The concept of a best-week is based on a determination of the heating and copéegldgs in each sea-
son as well as thevalable solar radiation. Each week is scanned in turn to find one with the Idast dif
ence in these parameters.

Tests indicate that seasonal demands predicted by this approach can be withipeecént of that pre-

dicted by simulating each day of the season -dfele days correlate well with the performance of a partic-

ular design.

Although the automated process assumes weekly assessments, the user is free to user other periods and sup-
ply other multipliers (for @ample, to ensure that capacity issues are addressed).

The descriptive process

The etension of a model description required to support zonal scaling and seasonal multipliers requires
several steps.

planning
Begin with a clear idea of what types of model scaling and seasonal multipliers saatridethe cur
rent model. 6u might, for instance wa aeated a model with a pair of zones which are typical of cor
ner ofices on fie floors, an dice which is typical of westaicing mid-Bcade conditions, a typical eor
ridor and a number of onefafooms. Yu hae the option to create a number of sets of performance
metrics (e.g. comfort in cornerfifes vs comfort in one-bfooms) as well as the option to defing-se
eral enegy demand sets in order to agia whole-huilding predictions.

setting contet
In the project manger choose Model Definition -> model carte primary enggy corversions. This
facility defines the relationship between demands (heating/cooling/liglaiveggimall paver/hot water)
and primary engly supplies. These figures can includeaetdr for seasonal fefiency should such
information be aailable.
The facility also allavs you to define the emissions (g/kwh) for each kWh of primaryggnghis sup-
ports the testing desigrasiants for laver emissions.

setting distrilnted demands
Within the ‘Site information’ menu is an entry for dispersmusflifts/DHW demands. If the normalised
performance of auilding is dependant on casualigs which are not directly attritable to a thermal
zone, this is the place to supply such schedules (either absatitern a per m"2 basis).

IPV definitions

Within the ‘Site information’ menu is an entry for Igtated Performancei&vs. Select this and fill in the
title, version and synopsis (which will help clarify reports if there averakvariants).

IPV metrics
Below the general information is an entry ‘performance metri&lecting this will open a memenu
where you can add memetrics or delete>asting metrics. ® edit an &isting metric select it and you
will be presented with:

a) alist of available metrics,

b) alist of zones to associate with this metric. Remember you can select this me#rad 8mes, each
with a different set of zones,

c) youwill be asled to confirm the total floor area of zones included in the list,



d) youwill be asled which casualan to associate with occupan(.e. comfort might only need to be
tested during occupied periods),

e) checkhe metrics by requesting a listing.

demand sets
Demand sets are defined via the ‘demand set' option. A demand set is a list of zones for which a stan-
dard set of performance metrics (statistics/timestep data/fregbiers} are createdYou may create up
to 10 demand setsoM will be askd:

a) alogical name for the demand set,
b) alist of zones associated with the demand set,
c) thefloor area of the zones associated with the demand set,

d) amultiplier to be applied to predictions - e.g. tavddhe performance of this set of zones represent the
performance of a lger portion of the bilding. This multiplier should hee teen defined in the plan-
ning stage abe.

e) Thereis a toggle ‘timestep agggae ON/OFF* which will include orxclude timestep reporting of the
aggregae (normalised) predictions for all the defined ggatemand sets.

The ‘IPV simulations' section tas a user direste for the number of assessments to be carried out and
revises the integfce to report on the seasons associated with the current climate database (assuming that the
‘climatelist’ file has been updated to hold this information).

A single assessmentould typically be a literal yeahoweve a shorter period could be defined if, say only
cooling was an issue in the design. The choice of three erafisessments depends omigmilar spring
and autumn are and whether the winter in, sayehber - December is rather f@ifent than winter in Jan-
uary - February

Assuming the user toggles todigmulations each of the simulation periods will be displayed along with a

logical name (which should not be edited).

display days
The entry display days defines a list (up to 10 separate days) on which detailed (timestep) data will be
produced for each of the demand sets and performance metrics. Check that these days actually fit within
the assessment periods.

ratios
One section of the IPV intexe relates to the ratios between the period assessed and the whole season
for heating, cooling, lighting, small per, fans and DHWAt the bottom of this section is a option ‘res-
can‘'. Recan wrk in two phases, the first scans the climate list for seasons and the secosasl luet-
ing degree day ratios, cooling deee day ratios and time ratioowwill be askd:

a) toconfirm the base temperature for heating and cooling,
b) thedegree days and radiation will be reported for each of the seasons

c) net confirm the weightings for heating gtee days, cooling deee days and solar radiation. Initially
these are all set to unity (each has the same importamcigndre solar radiation its weightingowid
be set to zero.

d) for each season the best fit week will be presented. This is a shortraimh wf the report in the cli-
mate module.lf you want to knev more about other weeks that were not selected then use the climate
module.

At this point the main IPV menu will be presented, updated for the ratios. This concludes the definition of
an IPV when you &it this a compatible set of simulation parameter sets wi iiaen defined.

Simulation and recovery

In the Actions section of the project manager ‘Model definition' menu, both the simulation and results anal-
ysis facilities will nov be ale to tale into account the information held in the IPV and the divestietup



in the simulation parameter sets.

simulation
selecting the simulation option will present a menu that already inclu@esnfivlation presets (based
on the earlier IPV definitions).

integrated performance wvie
The option at the bottom of the ‘simulation controller' menu namedgiiated performance vié
allows you to iwoke dl of the required simulations as well astract the report for the metrics and
enegy demand sets defined in the IPNpically, smulations will be run in ‘silent running mode'
rather than ‘run interactly".

extract results
After assessments are run, re-select the IPV menu and chgtraet‘eesults’. Agin you will typically
want to do this in ‘silent running mode‘.od will then be astd if you want to &tract intermediate
results, gtract an annual summary from the intermediate results or doyplcally you can do all at
one time. Note: only one report file is generategartBess of the number of assessments that were run.
You will be asled one question about the output format - select the ‘comma separated* option.

The report that is generated is a compromise betweagin bechine-readable and human-readable. There
is a java dsplay tool which is under gelopment which should ta&kihe report file as its input.



