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INTRODUCTION
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* Precise building energy simulation allows correct evaluation of ener%y savings and calculation of
payback time. Currently widely used steady state energy calculation tools in Latvia don't
consider air-tightness, occupant schedule, wind specifics, massivity of building constructions,
Floating COP values of heating/cooling equipment etc. For large office buildings and buildings
with large windows area and mechanical cooling systems the dynamic energy simulation tools
are the most appropriate approach to make precise energy consumption estimation especially
for summer time.

 This module is focused on building energy analysis using such dynamic energy simulation
software as IDA-ICE, RIUSKA etc. %n scope of this moduFe the participants will learn on 3D
building model import using IFC format, creation of building 30 model, definition of materials
properties and climatic conditions. Each participant will receive IDA-ICE three-months
educational license.

e During the lectures the comparison of energy calculation using steady tool and dynamic energy
calculation for MORE-CONENCT case building will be analyzed.

e After completing this module individuals will be able to create own building model, to define
boundary conditions and to make simplified building dynamic energy simulation.



OVERVIEW
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https://www.buildingenergysoftwaretools.com/

https://www.buildingenergysoftwaretools.com/software-

listing?keywords=&field_catagory_tid%SB%SD=201&field_platform_ti

d=All&field_price_tid=All&field_last updated value%SBvalue%50%5
Byear%5D=2010&field_language_tid=All&keys=&sort_by=field_rating

rating&sort_order=DESC&items_per_page=40

Borodinecs.A., Rodriguez-Gabriel A., Tatarchenko O.,
and etc. Handbook on Buildings Renovation in Central
Baltic Region — ISBN - 978-9934-507-39-7 — Riga: Riga
Technical University

L . . Load Retrofit Freely
Tool Applications Experéine requirement Calculation | Analysis available
BV2 Annual energy use, durational diagram HVAC systems yes yes
Energy performance, thermal comfort, indoor air
IDA-ICE quality HVAC systems yes
Building design optimization to evaluate energy
IDA-ESBO | consumption and comfort HVAC systems yes
Energy calculation, heat loss calculation, system
RIUSKA comparison, dimensioning, 3D modeling Engineering background ves yes
VIP-Energy E::r:ﬁill]f l:r?:?;?:ﬁ;;ﬁ;t:?ﬂﬂﬁﬂ;?un> Basic energy flows and
YL -Lnergy building construction
Encr.g)-' d.cma_nd and pcak_ loads for huf'llmg / solar radiation, solar shading,
ParaSol cooling for different glazing and shading . i . ) )
. windows, energy performance | yes yes
devices.
indicators
DEROR- Influence of solar insolation and shading devices influcace of different design
LTH the enerey balance in the building parameters on the thermal
on fhe energy batance in fie buiiding behavior of a buildings
EnergyPlus models heating, cooling, lighting,
EnergyPlus ventilation, other energy flows, and water use. Engineering background yes yes yes
Evaluates energy consumption and heat loss
DOF-Energy | distribution of the buildings HVAC and building design
Calculates the heat loss to the ground from a
rectangular building with a foundation of the
cellar type with constant insulation thickness at
- the floor and the wall. Engineering background
LIILAR Both the heat loss variation during the year, helpful for analysis
including the peak effect and the accumulated
heat loss during the heating season, are
calculated.
HEATS3 can be used for analyses of thermal
HEAT3 bridges, heat transfer through corners of a Engineerine backeround
window, heat loss from a house to the ground ngineerng backgro
UNorm calculates U-values, temperatures, heat
flows, and ¥- or X-values in 2- and 3- knowledge of thermal transfer,
Unorm dimensional thermal bridges. The program thermal conductivities, and Yes
divides the thermal bridge into small cells. boundary conditions
ISOVER Cf_alculalcs: U-\-'alllfx, for constructions with and Building constructions and
e without thermal bridges; total heat loss for L = . . )
Energi S N e installations, and of building yes
buildings; and energy demand for buildings. . N
regulations are necessary.
Building design and how
BSIM Building simulation, energy, daylight, thermal buildings behave thermally in ves

and moisture analysis, indoor climate

order create the building
model



https://www.buildingenergysoftwaretools.com/software-listing?keywords=&field_catagory_tid[]=201&field_platform_tid=All&field_price_tid=All&field_last_updated_value[value][year]=2010&field_language_tid=All&keys=&sort_by=field_rating_rating&sort_order=DESC&items_per_page=40

CLASSIFICATION OF COMPUTATIONAL PROGRAMS
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Computational Programs

Dynamic Calculation/

. . Calculation Programs
Simulation Programs d

Availability Platform

Open-source Web-absed

Emphasizes on

v v v
Audit Audit

Borodinecs.A., Rodriguez-Gabriel A., Tatarchenko O., and etc. Handbook on Buildings Renovation in
Central Baltic Region — ISBN - 978-9934-507-39-7 — Riga: Riga Technical University

User Specific Relative Scaling of

Behavior/ Energy Energy Efficiency
Consump- Efficiency Indicators
tion Measure




PARAMETERS CONSIDERED IN SIMULATION PROGRAM
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Heat and
cooling

Fuels

-
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Electricity

Local
energy
conversion

Electric
system

Appliances and
devices

Central Baltic Region — ISBN - 978-9934-507-39-7 — Riga: Riga Technical University




CALCULATION PROGRAMS
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EXCELL based

» Passive House Planning Package, PHPP;

* Latvian energy calculation tool «EFA» ;

WEB-tool

 Heatmod - http://www.heatmod.lv

All tools are based on EN IS0 13790:2009.

- @ @-_|
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PHPP requires some
extra  adaptation to
prepare final document
in accordance to Latvian

legislations.
|

«EFA» is no longer supported
by Ministry of Economy.

However calculation
procedure  fulfils  major

requirements.
|



http://www.heatmod.lv/

CLIMATE DATA
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MONTHLY AVERAGE TEMPERATURES

2011)

] 1 AV} V VI VII VIl IX X Xl Xll

PHPP V9.3 -2.1 -2.7 0.7 7.0 12.3 15.4 19.0 17.8 12.9 7.4 2.8 -0.6
LBNOO3-15 -4,7 -4,3 -0,6 51 11,4 15,4 16,9 16,2 11,9 7,2 2,1 -2,3

CHwnl1 2.01.01-82 -4,5 -4,2 -1,1 5,2 11,5 15,4 18 16,5 12,2 6,7 1,6 -2,3
CHwull 1I-A.6-72 -5.0 -4.8 -2 4.6 10.7 14.3 17.1 15.7 11.7 6.2 1.5 -2.6
IDA-ICE (ASHAREIWEC2 | 5 1 50 | 15 | 65 | 123 | 156 | 74 | 78 | 122 | 77 | 18 | -8



http://www.polyset.ru/nb/%D0%A1%D0%9D%D0%B8%D0%9F 2.01.01-82.php

CLIMATE DATA
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HOURLY DATA
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1100+

1000

Fyom 2016-01-01 to 20168-12-31

-

, Jan  Feb = Mar Apr May  Jun  Jul L Aug L Sep AL Oct A Nov A Dec Jan ,}
I I 1 1 I I I I
0 1000 2000 3000 4000 5000 7000 8000

' selected locgtion.

—=— Rel humidity of air, %

—« Direct normal rad, W/m2

—&— Diffuse rad on hor surf, W/im2
Wind speed, x-component, m/s

—— Wind speed, y-component, m/s

—4— Cloudness, %

The data is shifted to compensate

(1) the differznce in longitude between location of
building anc weather station and

(2) the differ=nce between instanteous measurements
and averagses during the previous hour




INTERNAL HEAT GAINS

MORE—CONNECT

CONSTANT

TABLE F.3 Approximate Summer Heat Gains from Occupants, Equipment, Lighting, and Envelope

I .
L
LIl

Day

Time

Living room
and kitchen

Other room

Part A. Internal Heat Sources—People and Equipment

Area per Sensible Heat Gain Sensible Heat Gain
Person’® (Btu/h € of Floor Area) (W/m? of Floor Area)
Function ft2 m? People® Equipment® Total People® Equipment®  Total
Office, U.S 180-100 16.7-9.3 1.3-2.3 0.4-1.1 1.7-3.4 4.1-7.3 1.2-34 5.3-10.7
Office, Europe® 1-1.6 2.2-4.2 3.2-58 3-5 7-13.1 10-18.1
School: elementary, U.S. 100-20 9.3-1.9 2.3-11.5 0-0.6 2.3-12.1 7.3-36.3 0-2.0 7.3-38.3
Schools, Europe® 3.8-8.0 0-0.6 3.8-86 12-252 0-2.0 12.0-27.2
School: secondary, college  150-100 13.9-9.3 1.7-2.6 0-0.6 1.7-3.2 5.4-8.2 0-2.0 5.4-10.2
Health care
Sleeping (hospital) 240 22.3 09 0.6° 1.5 2.8 2.0¢ 4.8
In-patient (clinic) 120 1.1 1.9 Varies 1.9+ 6.0 Varies 6.0+
Assembly: fixed seats 15 14 14.0 — 14.0 44.2 — 44.2
standing space, 15-7 1.4-0.7 21.0-450 0-05 21.0-455 66.3-142.0 0-1.6 66.3-143.6
concentrated use
Restaurant:’
Fast food: dining area 15 1.4 17 34 20.4 53.6 10.7 64.3
Kitchen, refrigeration 171 17.1 54.0 54.0
Sit-down: dining area 25 2.3 10.2 5 15.3 322 16.1 48.3
Kitchen, refrigeration 7.2 72 227 22.7
Mercantile: street floor 50-30 4.7-2.8 6.3-10.5 3.4 9.7-13.9 19.9-33.1 10.7 30.6-43.8
Other sales floors 60-50 5.6-4.7 5.3-6.3 3.4 8.7-9.7 16.7-19.9 10.7 27.4-30.6
Shopping center, Europe® 3.2 03-13 3545 10 1.0-40 11.0-14.0
Warehouse 1000-300 92.9-279 0.4-1.2 — 0.4-1.2 1.3-3.8 — 1.3-3.8
Hotels, nursing homes 300-200 27.9-186 0.8-1.2 34 4.2-4.6 2.5-3.8 10.7 13.2-14.5
Apartments? 300-200 27.9-186 0.8-1.2 Seenoteg Seenoteg 2.5-3.8 Seenoteg See note g

Monday - Friday

Saturday - Sunday

average

07.00 -17.00

8.0

1.0

17.00 - 23.00

20.0

1.0

23.00 - 07.00

2.0

6

average

07.00 -17.00

2.67

17.00 - 23.00

20.0

4.0

23.00 - 07.00

2.0

6.0

average

3.83




INTERNAL HEAT GAINS
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VARIABLE

8 Schedule X 2 Schedule X
Name House living + Nl L Name © House lighting (example) L
Monday-Friday 01[8-19], 1 otherwise Monday-Friday 1[6-8, 15-23], 0 otherwise

1.0 - 1.0
05 0.5
0.0 0.0
0 3 6 9 12 15 18 21 24 0 3 6 9 12 158 18 21 24
Saturday : ﬂO [11-20:30], 1 otherwise Saturday 1[6-8, 15-23], 0 otherwise
U 10
0s 05
[]same as Mon-Fri o [ 8ame as Mon-Fri
"o 3 6 9 12 15 18 A 24 ) 3 3 9 12 15 18 21 24
Sunday & holidays . 00 [11-20:30}, 1 otherwise Sunday & holidays 1[6-8, 15-23], 0 otherwise
E 10
05 05
[] Same as Saturday 00 [ Same as Saturday
"o 2 6 9 12 = i e 2 0.9 3 6 9 12 15 18 21
ol SN Help Advanced... Save as... Cancel Help Advanced...

e - 42 Equipment 1:aset of in RIGA LT(2) Living room 2.4.1 =5 |

r{ 7 Occupant 1: a group of occupants in RIGA LT(2) Living room 2.4.1 =N Ech = b Open Floor Plan x+ | x|y+ [y 24| z-

y Number of units [1

K1 Number of people in group D Schedule [House Ining + ) y

il s [* Schedule smoothing apphed

7| Schedule [House fing + M Emitted heat per unit 5w Change n System parameters)

* Schedule thi pplied. Only this consumes energy

ol Activity level MET Ehanw : ssﬁmjm g:r';mr; Energy carmier [ |

g |  Clothing . oy metar [Defaut] Equipment, tenant ~

el| | @ Constant + cLo .

i € Schedule [n a » Long wave radiation fraction [0.1 0-1

i [*clothing is automaticaly adapted | Liquid water emission per  [g7g | jgrg Emiedss waler dropiets, e the evaporaton heat s

between imis to obtain Wﬂ\'ﬂﬂl =l unt [00 Emitted as water vapor, Le. the evaporation heat is.
i Dry steam emission per unit |0.0 K9/S 1ot removed from the air
ea - Object CO2 per unit mg/s
Name Occupant 1 ]
| [l  Ukzsion fco [ Jo1  Streofhestan e amssons s
- Object
‘ Name Equipment 1
. o Description

operation: 125 W. Energy Saver mode: 20 W. Source ASHRAE *
RP-1055 b




USED IN LATVIA DYNAMIC ENERGY SIMULATIONS
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e ArchiCAD EcoDesigner STAR add Embedded tools
* MagiCAD Comfort & Energy
- |IDA-ICE;

« |ESVE;

Stand alone software

* RIUSKA
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ARCHICAD ECODESIGNER
STAR ADD

Energy Model Review - Thermal Blocks

(&) @)

B Thermal Blocks | £ Structures | I Openings

ﬂ Structures

[® Openings

- B 001 Living Rooms

- Doors

- Windows

----- R W0~ 7.1~ Sxiing
..... E WD - 1.10 - Existing
..... E WD - 1.11 - Existing
..... B wo - 1.2 - Existing
..... B wo - 1.2 - Existing
..... B wo - 2.1 - Existing
..... B WD - 2.12 - Existing
..... B WD - 2.11 - Existing
..... B WD - 2.10 - Existing
..... | wo - 2.2 - Existing
..... B wo - 2.5 - Existing
..... B wo - 2.6 - Existing
..... | Wb - 2.7 - Existing
..... B Wb - 2.8 - Existing
..... B Wb - 2.9 - Existing

..... B Wo - 2.4 - Existing

002 Basement Facil itiED Show uniform items as a single entry

E] Total area threshold: 0.00 m2
¥ Opening Properties
Type B window
Orientation SouthWest

Thermal Blodk
Opague Ares
Glazed Ares
Total Ares

§ 001 Living Rooms

0,50 m?
1.565 m?
208 m?

(=

Total Sclar Transmittance
Direct Sclar Transmittance
Solar Analysis

Perimeter

Opagque U-value

Glazing U-value

Cwerall U-value

Perimeter Psi-value

- B 001 Living Rooms Il
iz
E 1.2 Zone
Ly 12z .
E " z::: = . 001 Living Rooms
[y 15 20ne |_:_|ﬁ External Structures
w70
Ny % Straight Wall - Existing|
hzazone [P b Straight Wall - E
S 24Zone | Straight Wall - E
[y 2.5 Zone A
A R Straight Wall - E
[y 32Zone | BB Straight Wall - E
Eris (G Streight Wall - £
[y s5zone | b b Straight Wall - E
E 4.1 Zone H -
ezzes | 2o Straight Wall - E
[y 43zene | E e Straight Wall - E
[y edzone | b i Straight Wall - E
E 4.5 Zone
O L N S S Y Straight Wall - E
002 Basement Facilities Elﬁ Internal Structures
004 Staircase : .
; ﬁ Straight Wall - E
H ﬁ Straight Wall - E
- I 002 Attic
[
[ 004 Staircase
w* Thermal Blodk Properties w Structure PleEl'tiﬁ
n 001 Living Rooms m Rg
Supply Building Systems TFPE
System Type System Name Crientation
4 @) Hesting District hesting Category
] @\a‘éntilaﬁon Matural ventilstion Thermal Bloc
Name
Ares
Thidkness
U-value
Infiltraticn
Solar Absorptance

Infiltration

Shading Device

82,00 %
82,00 %

& Open Analysis

7532 mm
2,11 Wim?K
2,80 WimAK
3.29 Wim?K
0,18 Wimk
1,43 l'sm
None




AFC IMPORT FOR IDA-ICE
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PRACTICAL EXERCISE
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To choose renovation package which insure:
 60% thermal energy reduction;
* 80% thermal energy reduction;

o|nitial data:
*Building. IFC model;
U values:
*Wall - 0.9'W/(m2K);
*Roof - 0.75;
Floor - 0.8;

*Windows/door -19




