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ABSTRACT
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Purpose: Since most simulation programs take the interface that lists up all the input variables representing all the @izl Jpo| = a0l

functionalities, users must know where design variables of an Energy Conservation Measure (ECM) are located and
also know what values are appropriate. This is why practitioner designers feel frustrated when they attempt to use
simulation. The final objective of this study is to provide a building energy modeling guideline for practitioners in

various fields such as architectural design and MEP.

AL oL x| HZ x|
EEHPOTES

Building Energy Simulation
Modeling Guideline

Method: As the first step of the modeling guideline, this study provides the Level of Detail (LOD) for simulation ~ Energy Conservation Measure

modeling of primary ECMs considering the design information available in each design phase. It is prepared by
literature review, simulation functionality investigation, and field experts’ survey.

Level of Detail
LOD

Result: The proposed simulation LOD offers a milestone at each design phases concerning what design variableand A ¢ cEPTAN CE IN FO

attributes need to be developed with how much of details in order to meet the project goal. Also each design team can
set up a simulation usecase considering organizational characteristics based on the proposed LOD.
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Energy Conservation Measures (ECVE)

To reduce
heating load

For energy
efficient
operation

To reduce To flatten
cooling load load

To reduce
lighting load

Site planning considering wind path
- To reduce urban heat island effect
- To increase ventilation via Venturi effect

Shading and daylighting optimized by surroundings
- To ensure enough separation distance between buildings
- To ensure enough shading area and duration for each orientation

Landscaping per orientation considering seasonal solar gain and
shading

- Deciduous on eastern and western facade

- Conifers on north facade

uerd s pue snofe |

Building orientation considering microclimate and seasonal solar
gain and shading

- To maximize solar gain on primary facade during heating season
- To minimize shading on primary facade during cooling season

Building mass minimizing envelope area and taking advantage of
solar gain and heat loss

- The lower S/V (Surface area/Volume) ratio, the lower thermal
load

- The longer East-West axis, the lower thermal load

UOPELJUILIO
pue ssewr guipymg
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Table 1

ECMs applied in building (continued)

Energy Conservation Measures (ECMs)

To reduce
heating load

To reduce
cooling load

To flatten
load

To reduce
lighting load

For energy
efficient
operation

Envelope finish considering solar absorption and reflectance
- To increase solar reflectance by using bright and reflective materials

v

Cool Roof

\Y

Window Wall Ratio (WWR) considering solar gain and shading
- South and South-East: Less than 60% of WWR
- Others: Less than 40% of WWR

Glazing considering solar gain and shading

- South: low e & double glazing, or low reflective & low e glazing
- East, South-East: double glazing, or low e glazing

- West: low reflective low e glazing

- North: double or triple low e, high SHGC, high Tvis glazing

Electrochromic Glazing

Mixed mode ventilation by centrally controlled operable windows

adopAud Suipjmg

Shade and louver

- South, South-East: horizontal grid shade or louve
- North: no shade or louver

- West: vertical grid shade or louver

<

Air-tight envelope to reduce infiltration

Envelope with improved insulation, water-proof and thermal break

Double skin fagade/air flow window

Green roof

Green wall

<l<i<|<|<

Sky light, light shelf, light duct, fiber optic light, solar spot, solar mirror

<|<i<i<i<|<

Manual/automatic interior blind and roll screen

EVB (Exterior Venetian Blinds)

Door with improved insulation

J00(]

Air tight door

Manual operation of automatic door in shifting seasons

<|<i<

Stack ventilation

Cross ventilation

Venturi effect

uoneHuUIA

Wing walls

<<l gli<igI<i<iki<

Trombe wall, Attached greenhouse

sseua
oy RmmeN

PCM (Phase Change Material) applied in exterior, interior wall and
ceiling

<

Table 2

ECMs applied in MEP systems

To

Energy Conservation Measures reduce
(ECMs) heating

load

To
reduce
cooling

load

Hybrid
heating
systems

Hybrid
cooling
systems

To
reduce

lighting
load

Waste
heat
reuse

High
system
efficiency

Natural
resource
reuse

Alternative
and
renewable

energy

Reduced

& power
equalization

peak power

For
energy
efficient
operation

High efficiency plant and refrigerator

High efficiency pump

High efficiency cooling tower

Variable speed compressor, condenser,
pump, fan

\
\
\
\Y

Air source heat pump

Absorption chiller/chiller-heater

Large At operation

Jueld

Ice storage, chilled water storage

District heating and cooling

SUIASAS APIS-PICA\

Water side economizer

Sequence control for plants and pumps|

Optimal on/off for plants

On-demand operation for plants

Air fuel ratio control for boilers

Outside air and load reset for CHW,
CW, HW

< |<i<i<]<

Optimized HVAC zoning

High efficiency AHU

High efficiency fan

Variable speed fan

<|<|<

Heat Recovery Ventilation

SWIA)SAS IPIS-ITY

Enthalpy Recovery Ventilation

<|<|<
<|<|<

Geothermal cool tube

©Copyright Korea Institute of Ecological Architecture and Environment
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Table 2 ECMs applied in MEP systems (continued)

Energy Conservation Measures
(ECMs)

To
reduce
heating

load

To
reduce

cooling
load

Hybrid
heating

systems

Hybrid
cooling

systems

To
reduce

lighting
load

High
system
efficiency

Natural
resource
reuse

Alternative
and
renewable
energy

Reduced
peak power
& power
equalization

For
energy
efficient
operation

SWIA)SAS IPIS-ITY

Radiant heating and cooling (Chilled
beam, Radiant panel)

v

Dedicated Outdoor Air System (DOAS)

\%

Desiccant and evaporative cooling

Under Floor Air Distribution (UFAD)

<|<l< <

Displacement Ventilation

Air-side economizer

Night purge

<|<

Demand Controlled Ventilation (DCV)

<|<|<

Variable Air Volume (VAV)

Night cycling

Scheduled ventilation

Operation for intermediate seasons

<|I<|<

<|<|<

Optimal on/off for AHU

Duty cycle control

Outside air temperature and load reset

Released setpoint temperature and
humidity upon space and schedule

Reduced reheat and recooling

Garage Carbon Monoxide control

<< <<

<< <<

<< < I<i<i<igigfIk=<

BJeAp JOH dpsawo(
29 Apddns s

Optimized DHW zoning

High efficiency water heater

High efficiency pump

Variable speed pump

Insulated pipe

Water saving closet and tab

Direct water supply

< <l <I<i<I<|<

Rainwater, greywater reuse

Minimum hot water temperature and
circulation volume

Higher authority of control valve

wiIYsAs upysry

Optimized light zoning

High efficiency luminaries

Ambient and task lighting

High efficiency shade and ballast

Daylight sensor

Occupant sensor

Deeming and on/off control

Lighting schedule per space

<<l <i<i<i<I<gl<

< <<=

Automatic on/off for exterior lighting

Photovoltaic exterior light

<l <l << <<<

[Qux
%llglnba
)
oo

High efficiency equipment

.| Parasitic load control

suonw)sqns MO

High efficiency transformer

Static capacitor

Low loss capacitor

< i <|I<i<I<

Sequence control for transformer

Power demand control

Automatic power factor control

Energy Storage System (ESS)

<|<i<i<

SI0JE[BISD
29 J10)eAd[

Sequence control, group and schedule
management

Occupant sensor for escalator

Variable speed elevator

UonRPUIG0d
pue WI)sAs
AZIRUD J[qeMIuY

Solar water and space heating

Solar air heater

Photovoltaic

Geothermal heat pump

Water source heat pump

M Combined Heat and Power (CHP)

<l <i<i<i<I<
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Table 3 Simulation Level

of Details (LOD) for primary ECMs

Object

Sub-object

Design variable or attribute

Value (example)

Standard
Design
Condition

Pre-schem
atic

Schematic

Design
[Development

Construction
Document

(Construction/
Occupancy

Suipyng

Zone

Internal
heat gain

Number of occupants per unit area,
Occupancy schedule
(Occupied/Unoccupied), Occupant heat
gain (Sensible/Latent/Radiation),

Light schedule (Occupied/Unoccupied),
Task light schedule
(Occupied/Unoccupied), Equipment
schedule (Occupied/Unoccupied),
Equipment heat gain, Equipment duty
cycle, Light heat gain, Task light heat
gain, Exterior light heat gain

Setpoint
tem. &
humidity

Heating setpoint temperature and
humidity (Occupied/Unoccupied),
Cooling setpoint temperature and
humidity (Occupied/Unoccupied)

Infiltration

Interior infiltration rate, Envelope
infiltration rate

Ventilation

Minimum ventilation rate, Minimum OA
rate, Heating supply air temperature
(Occupied/Unoccupied),

Cooling supply air temperature
(Occupied/Unoccupied), Ventilation
schedule (Occupied/Unoccupied)

JVAH

CHW inlet temperature, CW inlet/outlet
temperature, HW inlet/outlet temperature,
CW coil entering air temperature,

HW coil entering air temperature,

Steam coil entering air temperature,
Steam coil entering air vapor pressure,
OA ratio

Boiler

Supply hot water temperature, Hot water
delta t

Water
heater

Supply DHW temperature, DHW delta
t,Water use per capita, Water use per
appliance

Chiller

CHW inlet temperature, CHW outlet
temperature, CW inlet temperature, CW
outlet temperature, HW inlet temperature,
HW outlet temperature

10)eR3LYRY | 10jesLyy | AAHA LmzH

Cooling
tower

CW inlet temperature, CW outlet
temperature, Wet bulb temperature

Jueld

Heat
exchang
er for
district
heating

Primary supply water temperature
(heating/DHW), Primary return water
temperature (heating/DHW), Secondary
supply water temperature (heating/DHW),
Secondary return water temperature

(heating/DHW)

s

‘Weather|

Dry air temperature, Relative humidity,
Absolute humidity, Dew point
temperature,

Pressure, Direct solar radiation,
Horizontal solar radiation, Cloud cover,
Snow cover, Rainfall, Wind direction,
Wind speed

Microcli
mate

Shade by surroundings, Reflection by
surroundings, Solar radiation modulated
by surroundings, Wind direction/speed
modulated by surroudings, Ground
reflectance modulated by surroundings,
Air temperature elevation by urban heat
island effect

Ground

Soil  conductivity, Soil type, Ground
temperature profile, Ground water
distribution, Ground water discharge

Supmg

Mass

Geometry
&Topology|
(G&T)

Location, Area, Volume, Height,
Orientation

Suipyng

Zone

G&T

Location, Area, Volume, Floor height,
Floor location

Thermal
zoning

Classification

Whole building, Each
floor, Perimeter/Interior,
Individual

Suipyng

Floor

G&T

Location, Area, Void or Atrium

Construction

R-value, Heat capacity

Insulation

R-value

Oojg

Interior
finish

R-value

d
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Table 3 Simulation Level of Details (LOD) for primary ECMs (continued)
Standard q . .
q a a q 5 q Pre-schem q Design  |Construction (Construction/
Object | Sub-object Design variable or attribute Value (example) CIO)::(sili%iI;n atic | Schematic et | Twemrnd || Geere sy
E G&T | Location, Area O ]
E; Sgl]?ol:'n(:g' Construction| R-value, Heat capacity O ||
R Insulation | R-value O |
G&T | Location, Area ] [ ]
g FExterior Construction| R-value, Heat capacity, Air tightness O ||
E’ wall | Insulation | R-value O ]
"= -
h%firslﬁr Color, Reflectance O [ |
G&T | Location, Area ] [ ]
E Ground Construction| R-value, Heat capacity O ||
E wall | Insulation | R-value 0O ™
e Interior
finish Color, Reflectance [l [ ]
g Tnterior . Gﬁcl;l" . Location, Area O ]
- onstructio| .
& wall 0 R-value, Heat capacity O ||
g G&T | Height
£ | Ceiling __{ Heigh . = =
R Construction| Color, Heat capacity | |
G&T | Location, Area ] [ ]
E Construction| R-value O |
Z | Roof
E’ 0 Insulation | R-value O [ |
Ef)_:;eg}? T | Color, Reflectance O |
G&T | Location, Area O ]
Glazing | U-value, SHGC, VT ] [ ]
=7}
% )VC] ndqvl:' 15[?111111112; U-value, Glass-Frame ratio, Air tightness O |
i wall Exterior horizontal shade,
= Shade Exterior vertical shade O u
Blind/ .
Curtain Indoor blind, EVB (] [ |
E G&T | Location, Area O [ |
E; l?gkl)llt Glazing | U-value, SHGC, VT O | ]
L Frame | U-value, Glass-Frame ratio, Air tightness O ]
Location, Area ] [ ]
G&T Manual, Automatic,
Type Revolving n u
E Vestibule | Location, Volume O ]
E Door | Construction| R-value O [ ]
o Insulation | R-value [l ]
Glazing | U-value, SHGC, VT ] [ |
Frame | U-value, Glass-Frame ratio, Air tightness ] [ ]
Location, Area, Azimuth, Altitude, 0 m
P Seasonal shade
g Solar Mat flat panel,
- panel | Type Reflective flat panel, O ||
& Evacuated tube
® | Solar Capacity,Efficiency,Absorptivity O [
E W;‘:j’" Hot Locatic')n, Volume, Heat capacity O ||
o space water tank| [nsulation 0 ]
a heating Location, Power ] |
-~ Primary | Efficiency, Performance curve 0 [
% pump | (Flow rate, Head)
g Flow control Constant, Variable O [ |
exc}}{g:ger Location, Capacity, Efficiency O |
Location, Area, Azimuth, Altitude, 0 m
Seasonal shade
Solar Mat flat panel,
1| Type Reflective flat panel, O ]
ﬁ pane Evacuated tube
Solar - - —
2 air Capacity, Efficiency, Absorptivity, 0 m
2 | heater Flow .Volume
=] Location, Power O [ |
Supply | Revolving type Centrifugal, Axial | [ ]
fan Efficiency, Performance curve 0 m
(Flow rate, Pressure)
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Table 3 Simulation Level of Details (LOD) for primary ECMs (continued)

Standard . . .
Object Sub-object Design variable or attribute Value (example) Design l)mjm?:‘e"lSchematic i Desion CI‘;“S'“‘m"" C(‘I“s“"“““’“/
Condition b sy
2 Solar Suon Flow volume control gf"l\\/i gﬁ\}/ — O | |
2 . upply tlet damper,
g E h:::e " fan | Variable flow control Inlet damper, Inlet vane, O |
Variable pitch
Location, Area, Azimuth, Angle, Seasonal 0 m
shade
E Module type Mono-Si,Polycrystalline-Si O | |
Solar . Fixed, Fixed-variable,
« |Photovol panel Tracking mode Tracking g u
§ taic Generation capacity, Generation efficiency O | |
g Nominal operation cell temperature, 0 m
Temperature coefficient, Loss coefficient
Location, Capacity O | |
Tverter Efficiency ] | |
Location O | |
Heat | Cooling capacity, Heating capacity, Cooling 0 -
pump | COP, Heating COP
Compressor_control Constant, Variable O | |
Location, Land area, Length, Number, Pipe
EE Geother G;(;l;?d diameter, Distance between pipes i i n u
- mal | exchang| Type Vertical, Horizontal-open, 0 m
< heat or i _ _ Horizontal
g Capacity, Grouting conductivity O | |
g pump Primary | Location, Power O [ |
and | Efficiency, Performance curve 0 m
Seconda| (Flow rate, Head)
ry pump| Flow control Constant, Variable O | |
(ElXp ?;ljll( Location, Volume, Heat capacity O ||
Location [l | |
Type, Fule consumption rate 93:1 egfﬁineéa?ﬁlljgégme, O ||
E Fuel type ]ANS, lKe_ﬁosene, Diesel, 0 m
. el oi
*3 l\éi}clrl')o ?ﬂfgﬁé Type of gengrated hee}t _ Hot water, Steam O | |
z Heat generation capacity, Electricity
g generation capacity, Transmission capacity O |
to grid
Heat recovery rate, Generation efficiency, 0 m
Total efficiency
= Location, Capacity, COP 4 | |
'5"3 Vapor Compression refrigeration type Water cooled,Air cooled ] | |
L co;gl'es Compressor_type Reciprocating,Screw, Turbo O | |
g chiller IPLV, Performance curve ] | |
= Compressor _control Constant, Variable ] | |
Location O | |
Heat source connection Direct fire, External ] | |
g Absorpti Fuel for direct fire Electricity, Gas, Fuel oil O | |
g on External heat source District heating, Waste O |
g chiller hot water, Waste steam
g Location, Cooling capacity, Hot water 0 -
capacity, Cooling COP, Heating COP
IPLV, Performance curve O | |
Location, Cooling capacity | | |
Cooling type Evaporative, Dry [l | |
Evaporative cooling type Open, Closed ] | |
g Cooling water flow rate O | |
"é Ctz::g:,g Ecc;r;(r)ml Efficiency, Heat exchanger LMTD O ||
§ Revolving type Centrifugal, Axial O [ |
Fan Power, Efficiency, Performance curve 0 m
(Flow rate, Pressure)
Flow volume control VAV, CAV O [ ]
Location, Heat capacity, Volume O | |
7 Ice Ice making type Capsule, Ice coil, Slurry | | |
EE storage Insulation O | |
g Refrigerant _type Brine, R-22, R-143a O | |
g CHW Location, Heat capacity, Volume | | |
storage Insulation | | |
Location, Heating capacity ] | |
~ | Water/ Fuel type Gas, Oil, Electricity O | |
E | Steam Overhead fire tube,
5’ boiler Tube type Through flow O u
Efficiency | | |
g | Heat Location, Capacity, Efficiency i O | |
U%' g exchanger] Heat source type E/t[za(‘llin’mn}ltlgrhn ' t(;r]l;.te\r)vater, O |
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Table 3 Simulation Level of Details (LOD) for primary ECMs (continued)
Standard Design q q
q q 9 q g g Pre-sche q Construction| Construction/
Object | Sub-object Design variable or attribute Value (example) Clgx‘:;ligir(lm matic | Schematic Deveerllct)pm DT Re—
Location, Hot water capacity 4 | |
DHW ‘Water Fuel type Gas, Oil, Electricity ] | |
heater Efficiency O | |
Water storage Instant, Tank ] | |
Location, Heating capacity, Cooling capacity,
Heating COP, Cooling COP, Medium pipe O |
max. length
Fuel Oil, LNG, LPG, Electricity| [l | |
Compression refrigeration type Water cooled, Air cooled O | |
Heat Configuration Unitary, Splited, Multple O | |
pump/ . on/off, Mult-stage,
Variable| Indoor unit control P-control PI—corgltrol O u
HVA( Refriger| Compres Speed control Constant, Variable | | ]
ant sor | Medium pipe manifold Dual, Triple | | |
Flow Revolving type Centrifugal, Axial | | |
(VRF) Power, Efficiency, Performance curve 0 -
(Flow rate, Pressure)
Fan | Flow volume control VAV, CAV O | |
RPM, Outlet damper,
Flow control Inlet damper, Inlet vane, O |
Variable pitch
Location O | |
Compression refrigeration type Air cooled, Water cooled [l | |
Air discharge direction Upward, Downward O | |
Cooling capacity, Reheating capacity, 0 m
Humidifying capacity, Efficiency
HVAQ Climate Indoor unit control gr-](/:(())gt,r;\l/lufl’tl-sct?)ﬁzol O [ |
control - - -
chamber’ Revolving type Centrifugal, Axial ] | |
Power, Efficiency, Performance curve 0 m
Supply (Flow rate, Pressure)
£m | Flow volume control VAV, CAV O | |
RPM, Outlet damper,
Flow control Inlet damper, Inlet vane, ] [ |
Variable pitch
Location, Volume, Cooling capacity, 0 -
Heating_capacity
VAV, CAV, Active
Configuration chilled beam, UFAD, O |
Displacement ventilation
. . Vertical, Horizontal,
Dimension Composite ] [ ]
Heat source Hot water, Steam O | |
Flow rate O | |
Revolving type Centrifugal, Axial O [ |
Power, Efficiency, Performance curve 0 [
Supply/| (Flow rate, Pressure)
Exhaust| Flow volume control VAV, CAV | | |
fan RPM, Outlet damper,
HVAQ AHU Flow control Inlet damper, Inlelt) vane, (] [ |
Variable pitch
Dry bulb tem., Enthalpy,
Economi| OA control Dual dry bulb tem., Dual O ||
zer enthalpy
OA damper airtightness O | |
Capacity ] | |
Humidif] Vapor, Steam injection,
ier Type Electricity . u
Attachment In-house, Seperated ] | |
Reheater] Capacity O | |
Heat/ent| Type Plate, Rotary, Heat pipe O | |
halpy | Flow rate, Heating heat recovery rate, 0 m
recovery| Cooling heat recovery rate
Location, Volume, Air flow rate, 0 m
Cooling capacity, Heating capacity
Dehumi | Type Refrigeration, Desiccant ] | |
difier | Capacity, Efficiency O | |
Revolving  type Centrifugal, Axial ] | |
Dedicate Power, Efficiency, Performance curve 0 m
d Supply/| (Flow rate, Pressure)
HVAQ Outdoor| Exhaust| Flow volume control CAV.VAV [l | |
Air fan RPM, Outlet damper,
System Flow control Inlet damper, Inlet vane, O |
(DOAS) Variable pitch
Reheater] Capacity | | |
Dry bulb tem., Enthalpy,
Economi| OA control Dual dry bulb tem., Dual O ||
zer enthalpy
OA damper airtightness 1 | |
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Table 3 Simulation Level of Details (LOD) for primary ECMs (continued)

Standard Design q q
q q 9 q 5 g Pre-sche q Construction| Construction/
Object | Sub-object Design variable or attribute Value (example) Clgx‘:;ligir(lm matic | Schematic Deveerllct)pm DT Re—
Heat/ent| Type Plate, Rotary, Heat pipe 4 | |
halpy | Flow rate, Heating heat recovery rate, 0 m
recovery| Cooling heat recovery rate
Desicca
nt | Desiccant type Liquid, Solid O ||
Cooling
HVAQ DOAS Heat | Gas fired, Solar heating, District heating, 0 m
source | Hot water, Waste heat
type | Flow rate, Cooling performance curve | | |
Evaporat] Method Direct, Indirect, Semi O | |
Colc\)lﬁng Flow rate, Cooling performance curve O ||
Location, Cooling capacity, Heating
capacity, Air flow rate, HW flow rate, O |
CHW flow rate
. on/off, Multistage,
HVACQ FCU fndoor unit control P-control PI—co%trol O u
Power, Efficiency, Performance curve 0 m
Supply | (Flow rate, Pressure)
fan | Flow volume control CAV, VAV O | |
Variable flow control Multistage, RPM O | |
Location [l | |
Actuation _type Active, Passive O | |
. Induction  ratio, Cooling capacity, Heating
HVA(Q Cble“;fld Diffuser| capacity, Air flow rate O u
HW flow rate, CHW flow rate O | |
. on/off, Multistages,
Indoor unit control P-conirol. Pl-control O |
Underflo Location O | |
orAirDis| Diffuser| Actuation type Active, Passive ] | |
tribution| Return _air type Top, Bottom [l | |
Systems Revolving  type Centrifugal, Axial O | |
Power, Efficiency, Performance curve
HVAQ Displace| Supply | (Flow rate, Pressure) O u
ment fan | Flow volume control CAV, VAV O | |
ventilati RPM, Outlet damper,
on Flow control Inlet damper, Inlet vane, O [ |
systems Variable pitch
Floor construction Wet, Dry.Semiwet ] | ]
Floor Surface temperature, Floor pipe U-value, m
HVAQ heati Circulation HW delta t
eating -
Indoor unit control on/off, Multistages, O ||
P-control, PI-control
Panel Location, Cooling capacity, Heating capacity _ O | |
HVAQ radiator Indoor unit control gr_ﬁgrff{r(ﬂ/lugll_sﬁ,ﬁffg,l O ||
Convect l];ocation, Heating_capacity _ ] | |
uel type Hot water, Electricity ] | |
HVACQ o;/(giase Ind it trol on/off, Multistages, 0 m
oor unit contro P-control, PI-control
Hot Location, Volume, Heat capacity O ||
water Boiling method Direct, Indirect O | |
DHW storage .
tank Insulation O [ |
CHW, Location, Power O | |
Cw, Efficiency, Performance curve 0 m
Pump| HW, (Flow rate, Head)
l[?uﬂn‘lz Flow control Constant, Variable ] [ ]
Location, Diameter, Length ] | |
CHW, U-value, Inlet outlet water delta t, Pressure
CwW, drop per unit length, Pressure drop by
Pipe | HW, fitting, Pressure drop by plant, Pressure drop O ||
DHW by equipment/device, Pressure drop by
pipe control and balancing valve
Type Primary, Secondary, Distal O | |
Location, Volume, Length ] | |
Type Single, Dual O | |
Air flow rate, Air flow speed, Pressure drop
Duct per unit length, U-value, Inlet outlet air
delta t, Pressure drop by fitting, Pressure 0 m
drop by AHU, Pressure drop by terminal,
Pressure drop by control and balancing
valve
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Table 3 Simulation Level of Details (LOD) for primary ECMs (continued)
Standard Design q q
Object |Sub-object Design variable or attribute Value (example) Clglt;siii%r(nm h:;asﬁc?e Schematic Deveerllct)pm C]g';scmn‘:" C((;'c'znug:coy“/
Convert Location, Capacity 4 | |
er Efficiency, Power factor, Power meter ]
Type Direct, Two-stage O | |
s Static Location, Voltage ] | |
é capacitor Wattage, Current O
Auto
% If’;’cv::: Location, Capacity O [ |
§. control
g Ene Location, Capacity | | |
Sto rgz Battery type Lead, Litum-Ion | | |
S sltigm Charge/discharge efficiency, Outlet voltage, 0 m
Y Inlet voltage, Discharge rate
8 = Location [l | |
93 Number O | |
g@-g Control Constant, Variable O | |
. Occupant_sensor O | |
AI;I.]b;im G&T | Location, Area O |
Wattage O | |
E | Lamp ]SBE%(;Z Reflectance 4 [ |
% Efficiency Electrical, Magnatic O | |
=
2 "lll’asl: Location, Wattage — O |
P2 uminating,
§ lz‘meli'ge;l Type Phosphorescent O n
y ligh Location O | |
llf;lit Location, Wattage, On-site PV attached O ]
> Parasitic
%gﬁ. power | Location U |
*T R control
Sequence control, VSD control, Optimum
CHW temperature control, Optimal on/off | ||
Chiller | control, Seasonal CHW temperature control
On-Demand control (S)tnafléiérl;};ngchedule, O |
Cooling Sequence control, VSD control T ok O | |
: 8 t,
tower | Optimum CW temperature control telr)l(iaeraturae rl(j;s; O |
Ice
%)]r_?\g; Parallel operation with chiller Eaﬁi‘r]zltélrelc,m?}tlorage only, O ||
storage
Fixed, Load reset, OA
. HW reset temperature reset . u
Boiler
Stand-by, Schedule,
On-demand control On-demand O ||
Pump | Sequence control, VSD control ] []
VAV control, Economizer control, Demand
Controlled Ventilation, Optimal on/off
control, Duty cycle control, Night cycling, O |
g E Night purge, Minimum OA control, CO
§§ BEMS | AHU | control for garage
T Cooling reheat temperature reset boaé‘egasg.g’p;l;te hottest O |
Heating reheat temperature reset l? a/: e(ti)asse;it,p;li"gf coldest O |
E‘;ﬁggg{ Ventilation schedule, Terminal pressure 0 m
fan control
Light schedule, Daylight control, Occupancy
Ambient SE0SO control, LED deeming control, ] [ ]
light Exterior light automatic on/off i _
Grouping control grtglg;{lg, Individual, ] [ ]
. Operation schedule,
Blind Daylight/illuminance/radiation control O n
Window Mixed mode ventilation by operable 0 m
windows
Transfor| Sequence control, On demand control, 0 m
mer | Automation power factor control
%:zg{g{ Sequence control, Operation schedule, 0 m
or Group control
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