hny

Heatmod 7.0
User Guide

Version 1.0



h'ﬁ Heatmod 7.0 User Guide
Building Energy Efficiency Calculation Program Version 1.0

Table of contents:

T (oo {1 T3 1T o RS 4
Main Structure & fEatUIES..........uuiiiii e 5
WOrKing With ProJECES.. ... 9
ENgIiNEering SYStemS ......oooiiiiieeee 12
BUilding CONSITUCLIONS.......ouiiiii e 14
I =T = (1= 27

Page 2 of 27



h'ﬁ Heatmod 7.0 User Guide
Building Energy Efficiency Calculation Program Version 1.0

Table of figures:

Figure 1 Heatmod 7.0: landing page fOr PUDIIC USET. ...........oiiiiiiiiiii ettt 4
Figure 2 Heatmod 7.0: landing page for registered and [0gged iN USET. ..........ccociiiiiiiiiiiiiiie e 4
Figure 3 Heatmod 7.0: project and groUp IEVELL ...........eiiiiiiii ittt e s e e et e e eeanneeas 6
Figure 4 Heatmod 7.0: CONSIIUCLION TEVEL. ........cocuiiiiiii ettt 6
Figure 5 Heatmod 7.0: U-value calculator at CONStruCtion 1EVEL.............c.ooiiiiiiiiiiii e 7
Figure 6 Heatmod 7.0: materials database. ............coiuuiiiiiiii i e e e et s e e e anneeas 7
Figure 7 Heatmod 7.0: Climatic data for different l0Cations. ...........c..ooiiiiii i 8
Figure 8 Heatmod 7.0: USer Profile data. ............c.ooiiiiiiiiii ettt 8
Figure 9 Heatmod 7.0 STIUCKUIE. .......coiiiiiiiii ettt e e et e e ettt e et bt e e e bb e e e e nbe e e e nb e e e e nb e e e anbeeeeannneas 8
Figure 10 Heatmod 7.0: Basic data of the BUIldiNg. ..........c..ooiiiiiiii e e 9
Figure 11 Heatmod 7.0: Geographic location of the BUilding............ccooiiiiiiii e 10
Figure 12 Heatmod 7.0: MEaSUIEd VAIUES. ..........ooii ittt et e e et e e e e e e et e e e e e e e e nbnneeeeeas 10
Figure 13 Heatmod 7.0: Calculated values — for heating and cooling amount (left) or power (right). .........cccccooeiiiiiiiinnnn. 10
Figure 14 Heatmod 7.0: Calculated values — Graphis. .........coiiiiiiiiiiiiiie ettt 11
Figure 15 Heatmod 7.0: Model ValiIdation. ...........cooiiiiiiiiiie e e et e e e e e e e e e e e e e ee s 11
Figure 16 Heatmod 7.0: Data for PriINTOUL. ........oc.uiiiiiiii ettt e e eeeees 12
Figure 17 Heatmod 7.0: System top-1@VElI MENU. .........coiiiiiiii et 13
Figure 18 Heatmod 7.0: Heating data (energy consumption, heating days and temperatures) input for one year. .............. 13
Figure 19 Heatmod 7.0: Definition of the heat pump for cooling with SCOP 0Of 3.........ccooiiiiiiiiii 14
Figure 20 Heatmod 7.0: Schematic drawing of energy flows in ON€ ZONe. ...........cooiiiiiiiiiiiiii e 14
Figure 21 Heatmod 7.0: Building tOp-1eVEl MENU. ..........eiiiiii e e 16
Figure 22 Heatmod 7.0: Basic data for the ZONE............oouiiiiiiiii e 16
Figure 23 Heatmod 7.0: Input of temperatures for power (left) and monthly (right) calculations. ............ccccccoiiiiiiiiicennnen. 16
Figure 24 Heatmod 7.0: Summary of transmission heat l0Sses for 0ne zone. ...........ccccoiiiiiiiiiiiiiiii e 17
Figure 25 Heatmod 7.0: Defining the air exchange rate for ventilation calculations. ..............cccccoiiiiii, 17
Figure 26 Heatmod 7.0: Defining the heat recovery for mechanical ventilation calculations...............ccccovviiiiiiiiiicennen. 18
Figure 27 Heatmod 7.0: Ventilation heat [0SSES fOr ONE ZONE. .........cooiiiiiiiiii e 18
Figure 28 Heatmod 7.0: Window and night ventilation calculations — list (left) and data form (right)..........cccccoociiniiinnnnen. 19
Figure 29 Heatmod 7.0: Defining of internal heat gains for one Zone. ............coooiiiiiiiiiiiii e 19
Figure 30 Heatmod 7.0: Summary of solar heat gains for 0N ZONE. ............cooiiiiiiiiiii e 20
Figure 31 Heatmod 7.0: Calculation results for monthly calculations (heating — left, cooling - right). ..........ccccoociiiiiinnnnn. 20
Figure 32 Heatmod 7.0: Calculation results in case of one room calculations. ............ccocuiiiiiiiiiiici e 20
Figure 33 Heatmod 7.0: Heating or cooling breaks (or interruptions) and “holidays” — heating (left) and cooling (right)....... 21
Figure 34 Heatmod 7.0: data entry for one building €lement. ... 22
Figure 35 Heatmod 7.0: Transmission heat losses thought one building element. ..., 22
Figure 36 Heatmod 7.0: Calculation of U value for adjoining rOOMS. ..........cuiiiiiiiiiiiii et 23
Figure 37 Heatmod 7.0: Calculation of U value for floor.............oooiiiii e 23
Figure 38 Heatmod 7.0: Calculation of U value for CeiliNg...........cccoiiiiiiiiiiii e 24
Figure 39 Heatmod 7.0: Setting different outside temperature for element. ..o 24
Figure 40 Heatmod 7.0: Parameters for solar heat gains thought one building element..................cccooiii. 25
Figure 41 Heatmod 7.0: Elements solar shading liSt. .............oooiiiiiii e 25
Figure 42 Heatmod 7.0: Solar shading options for solar heat gain calculations. ...............ccooooiiiiiiiii e 25
Figure 43 Heatmod 7.0: Summary of solar heat gains for one building element................ccooiii 26

Page 3 of 27



hrﬂ Heatmod 7.0 User Guide
Building Energy Efficiency Calculation Program Version 1.0

Introduction

Online calculation tool Heatmod 7.0 (htto://www.heatmod.lv) use the same
mathematical algorithms as for monthly and annual energy consumption, also for the
determination of heating/cooling power, replacing the average temperatures with the
minimum (in case of heating) un maximum (in case of cooling) values, thus, simulating
regime at highest possible temperature difference. Therefore, a power needed to provide
the set indoor temperature in extreme outdoor conditions is calculated.

Calculation tool landing page (Figure 1) has a small description, ability to log in for
registered users, change languages (currently 2 languages are supported — English and
Latvian), create new project, read the terms and conditions and register for the usage.

For public users (Figure 1), one can use all the features of the tool to make calculation
only for one project and its related data within the session. After leaving the web page
session and all its data will be lost.

For registered users (Figure 2), one can save and use unlimited number of projects,
constructions, materials and climate data cities, in addition to group and tag all the data for
more convenient usage.

ding Brg e 5 ation Progra Email CLLITITL] 01

Homepage Welcome, Guest!

What Is HeatMod 7.0?

It's a building energy efficiency calculation and certification program designed in
accordance with Cabinet Regulation No. 222 of 2021 "Methods for Calculating Building
Energy Efficiency and Building Energy Certification" and related series of LVS EN ISO
standards 52000. Heat balance calculations for heating and cooling are performed
using the monthly method and provide the generation of the new format energy

effidency certificate.

£ Registered User

Register and empower yourself - manage your projects, construction, and material database, save your data and access it anytime
and anywhere, use your default values for faster data entry, add more images to your project, and receive regular extras. Join us -

stay updated and participate in the program’s development.
I Terms and Conditions

n Follow updates, program improvements, and short tutorials in the Facebook group

Figure 1 Heatmod 7.0: landing page for public user.

Homepage Welcome, John Smith!

‘What Is HeatMod 7.0?

It's a building energy efficiency calculation and certification program designed in
accordance with Cabinet Regulation Mo. 222 of 2021 "Methods for Calculating Building
Energy Efficiency and Building Energy Certification” and related series of LVS EN ISO
standards 52000. Heat balance calculations for heating and cooling are performed
using the monthly method and provide the generation of the new format energy

efficdiency certificate.
© My Projects m

n Follow updates, program improvements, and short tutorials in the Facebook group

Figure 2 Heatmod 7.0: landing page for registered and logged in user.
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Main structure & features

The program structure consists of such main choices:

o Projects (Figure 3), where all user-generated calculations are created, copied or
deleted. Typically, one project corresponds to one building with defined set of
parameters, every change of them (e.g., replacing the windows or insulation of
walls) should be stored as a new project with following grouping feature. One project
contains data and results for both - heating and cooling seasons. In addition, user
can join multiple projects for comparison reason, also add tags, tag projects to them,
archive or export projects.

o Constructions (Figure 4) with user-set thermal transmittance values (U-values)
and more complex composite building structures, whose U-values are calculated
(Figure 5) based on material parameters (thickness and thermal conductivity).
Constructions may be connected to a specific project, or they may not be related to
them - in that case, the created construction can be used for calculation in any
project.

¢ Materials Database (Figure 6), in which the data from the Latvian Building Code
LBN 002-19 are collected in a grouped form. The user also has the possibility to
create his own materials and group them in a free form by specifying the name and
the value of the thermal conductivity.

o Common Data (Figure 7) is for different cities in Latvia containing information about
monthly average outdoor temperatures, solar irradiation for different orientations.
There is also Latvian statistics on average consumption of different type of buildings.
In addition, user can add its own custom cities and related climate data for it.

e My Profile (Figure 8) is for saving user profile data, change password and manage
some default values for projects.

The interface of the calculation tool is divided into some parts (Figure 9). At the top
there are described main menu with following short path. In the left part there are 3 top-
level items — the project level, engineering systems level and the building construction level.
The right part displays all the information about selected top-level item, allowing enter and
view the content.
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Figure 3 Heatmod 7.0: project and group level.
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Figure 4 Heatmod 7.0: construction level.
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Interior
Surface Thermal Loss Resistance [m2R/W)
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(2] Layer Thicknesses, d {mm) a
ri Layer 2 Layer 3 r4
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Level T w Level 0w Level 0w Level T w

- Mzterizl: |gipskartons Mzterial: |izel3cjz Matzrizl: |gipshkartons Material: [izolZcija
g Section 1 )
i HH ki 025 Az |0.04 A 025 hi 004 @
b
gé Air Interlayer: O Air Interlayer: O Air Interzyer: O Air Interlayer: O
<
Material: |wiendabigs kol | Material: [viendabigs kok | Materizl: fizolacja Material: |viendabigs kol
Section 2 i
ss0 At 0.1 A: (0.1 At |0.04 Ao @
Air Interlayer: [ Air Interlayer: [ Air Interayer: [ Air Intedlayer: [0
1+ @ @ @ @

E Construction Schematic Drawing [with temperature curve)

0.25
i}

B Thermal Transmittance Coefficient Corrections &5

* Resulting Construction Parameters

Thickness d (mm) [z22

Area A [m? or %) |00

Thermal Resistance Ry ([m? K)'W) 3.9 B

Thermazl Transmittance Coeffident U (W/(m= K]) |o.2584

Material Database Welcome, John Smith!

-4 Metali (12)

-4 Koks un materiali uz t3 bazes (18)
4 Gipsis (3)

%4 Java (1)

< Betoni (7)

-4, Akmeni (5)

-, Augsnes (2)

-, Udens, ledus, sniegs (6)

-, Apmetumi (7)

-, stikli (3)

-4 Gazes (5)

- Plastmasas, vietas (bez poram) (18)
4, Silikoni (7)

-, Gumnija (4)

<, Stiklojuma distanceri (4)

. BlivEianas materisli {61 hd

Figure 6 Heatmod 7.0: materials database.
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@ Projects ¥ Constructions [ Material Database |$i Common Data &, My Profile | £f Logout

Calculation Parametars Welcome, John Smith!

= B &, Basic Information utdoor Temperature : Solar Irradiation || 4= Solar Shadin adings
LBN 002 Climate Data = - -, Basic Inft ti 4 Outd Temperat 2 Solar Irradiati __‘S lar Shading _jSh ding -
AinaZi
Aldksne
Bauska MNormative heating days
Daugavpils Heating day 1 (°C)
Dobele Heating day 2 (°C)
Gulbene )
e crr
Jelgava
Kolka Cooling day 2 (°C)
Liepaja Average of the coldest five days (°C) |—22_1 ‘
Mé&rsrags Heating season (°C) |c|_7 ‘
Pavilosta
Priekuli per year (°C) [6.7 |
Rézekne January (°C) 2.6
Riga February (°C) |-3.3
Rajiena
1 March (°C) |-g.3
Saldus
Skriveri April (°C) 5.2
Skulte May (°C) |10.5
Stende June (°C) |14.5 ‘
Ventspils
Zilani e |17'7 ‘
Zoséni August (°C) |17 ‘
[ add a new city September (°C) |12.4 ‘
el - M ! ] -

Figure 7 Heatmod 7.0: Climatic data for different locations.

My Profile Welcome, John Smith!

User Profile Data

Password Change @&

Bl User Data as an Independent Expert &

Name Surname [jghn Smith

Contact Information |, 987654321

Registration Number |EEC_12345| I

User Data as an Independent Expert's Represented Company @

Managing User Default values @

s | ®

Send Message (Question, Suggestion, Error Report, efc.)

Figure 8 Heatmod 7.0: User profile data.

Short path

% Constructions | [ Material Database | #& Common Data Zf Logout

@ Projects & My Profile

Welcome, John Smith!

|| Daudzdzivoklu gkas sagatave 2021 P Basic Data b Initial Settings

B Daudzdzivoklu Gkas sagatave 2021 [a:cEMDEEY | (7 Projected Consumption Calculated Consumption e Model validation [=| Printouts

Initial Settings | Building Data | Building Owner | Energoaudit Client | Independent Expert

- Engineering Systems

@ Project Basic Data

L&l Building Construction

Project’s top- Input area

level menu

Figure 9 Heatmod 7.0: structure.
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Working with projects

The project top-level menu project (Figure 9) contains all the information (input and
output data) about the building that is being calculated:

| = = = = = = = = 3
Daudzdzivoklu ekas sagatave 2021
C L L L L L b L N

Engineering Systems

L2l Building Construction @ Building Type
Object Type |Entire Building A * ]
Building Category |Residential Building v @
Building Use | Other v @
Building Type |Multi-Apartment Buildings v| &
@ Building Data

Basic data of the project, incl. initial data (name, calculation date, calculation type,
building condition and life cycle, energy efficiency assessment type), building data
(building type/category/usage, address, year of construction volume, number of
floors, area and volume etc. (Figure 10), as well as geographic location, which is
needed for reading the climatic data from the database (Figure 11). In addition,
there can be added building owner, client and expert data.

Measured (or projected) consumptions (Figure 12) are the consolidation of the
consumption data entered by the user on engineering systems top-level (Figure
9). For data required for the consumption data, see section Engineering systems.

Calculated consumptions (Figure 13), displaying calculated values for the cooling
and heating by data entered by user on building construction top level (Figure 9).
For data required for the calculation, see section Building constructions. Here it
is also possible to visualize the calculated data using different views — by months,
energy types (losses, sources), building constructions etc. (Figure 14).

Model validation (Figure 15), showing differences between measured and
calculated values. As heat balance model includes only heating and cooling
balance, all other consumptions are to be entered manually (ventilation, DHW,
lighting and other). Model is valid, if difference between measured and calculated
values is less than 10% and not exceeding 10 kWh/m?.

Printouts (Figure 16), where it is possible to upload images, certificates and
additional data files to be saved within active project. Here is possible also to print
out all the project’s input data and calculation results as temporary certificate. In
addition, there can be planned building improvements and compared to other linked
projects data.

e el [ Projected Consumption || ] Calculated Consumption = Model Validation || 1= Printouts

Initial Settings | Building Data | Building Owner | Energeoaudit Client | Independent Expert

Cadastral Designation of the Building or Its Part |123456789

Address |Brivibas 10, Karsava o

@ Building Characteristics
Year of Initial Acceptance for Use |1g7g
Last Reconstruction/Refurbishment Year |2p11
Number of Above-Ground Floors |5
Number of Underground Floors |1
Mansard @ no O yes

Roof Floor @ no (O yes

Figure 10 Heatmod 7.0: Basic data of the building.
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Mumber of Underground Floors |1 | *
Mansard @ no O yes
Roof Floor @ no (O yes
Total Area

Reference Area Ainazi
Aluksne
Reference Volume Bauska
Average Height of Heated Spaces Daugavpils
Dobele
Gulbene
@ Building Inspection and Results Jelgava
Indicators are based on actual construction results K_olka
Liepaja
Air Exchange Test Index for the Building qgq, m3,l'(m2h} Mé&rsrags
P3vilosta
Method of Building Preparation for Testing Priekuli

ekne

Riga

ROjiena

Saldus

Skriveri

Skulte

Stende 2

Nearly Zero-Energy Building Properties

@ Location

Mearest Inhabited Place

R&zekne v @ @

5ge

Latitude 56° 57°

Figure 11 Heatmod 7.0: Geographic location of the building.

3 Daudzdzivoklu ekas sagatave 2021

> Engineering Systems

B Building Construction

ected Consumption

Data Summary Data

g Calculated Consumption

:EEEieR) [ Projected Consumption

Calculated Consumption

= Model Validation 35 Printouts
S

Period

Yearly Data | Average Data

-, 2019 (508 352 909 Wh)

4, 2020 (399 423 923 Wh)

Send a Message (question, suggestion, error report, etc.)

Figure 12 Heatmod 7.0: Measured values.

[RLEESLEN | (, Transmission || o, Ventilation || 4z Internal gains || 4 Solar gains | [f=ReNRERERS

Model Validation

Total Room Volume (m3) |6 750
Total Heated Floor Area (m2) [ 500

Heating Maximum Predicted Power Npazy (KW) _ ™)

® Power

© Calculation Results

Average Calculation Results

© Heat Loss Coefficients

With Distribution Hy

With Air Flow He

TeTotal Heat Loss with Distribution

“ZTotal Heat Loss with Ventilation

For Heating Qheat vent

For Cooling Qco),vent 166 103 654 |[66.44 hd

» Calculation Results

Average Calculation Results [ heating day 1 ¥

© parameters

© Total heat flow
per year v~

=

w/m2
Heat loss flow ®jo55 |19 196 7.678
W/K w/mzK Heat gain flow ©g., |54 007 1.6
Total heat flow ®; |34 811 13.92

lwh/mz2

Wh
For Heating Qpeat,dist (385 444 542 |[154.2
For Cooling Qeool,dist 468 764 409 |[187.5

Wh kwh/m?2

Figure 13 Heatmod 7.0: Calculated values — for heating and cooling amount (left) or power (right).
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Bl Daudzdzivoklu Ekas sagatave 2021

- Engineering Systems

=i Building Construction

B Printouts

g Calculated Consumption

= Model Validation

[ Basic Data || [F Projected Consumption

Data Summary | Data Visualization

[=|Energy Distribution

= Heating - Energy distribution by months (kWh)

B4l Daudzdzivoklu Ekas sagatave 2021

- Engineering Systems

=1 Building Construction

[ Basic Data || [F Projected Consumption | | [ Calculated Consumption | I Qi EREILE ]

@ Difference between Projected and Calculation Results

KWh/mz %

o Results by Purpose/Consumption
Projection Calculation
Total Energy Consumption (kWh/mz2) =
For Heating (adjusted) (kWh/m2) [157.7 @

For Cooling (and air drying) (kWh/m2) |10.68

For ventilation (and air humidification) (kWh/m2) ‘

For Hot Water Supply (kwh/mz2) ‘7_272

For Lighting (kWh/m2) \29.73

Additional (kWh/mz) ‘2.56

Figure 15 Heatmod 7.0: Model validation.
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Daudzdzivok]u akas sagatave 2021 [ Basic Data || [F Projected Consumption || [g] Calculated Consumption z Model Validation | l=Eaiyciis]

Images | Attachments | Improvements | Temporary Certificate | Saved Certificates

Engineering Systems
[zl Building Construction @ Allowed file extensions: gif, png, jpg, jpeg, bmp, tiff. Maximum size: 4 MB.

@ Set as Certificate Image

Image Mo.2 S Delete

' Set as Certificate Image

Izvélieties bildi:

Choose File | No file chosen

@ Add Selected Image

@ Save

Figure 16 Heatmod 7.0: Data for printout.

After entering the basic project data, the information should be entered in the following
two top-menu items: engineering systems and building constructions (Figure 9):

Systems (or engineering systems) - a list of the main engineering systems used
in the building, the measured (or designed) consumptions for them are to be entered
here. The results of this section are further summarized in the "Measured values"
section of the project (Figure 12).

Building (or building constructions) — a main data of the whole building (or their
zones) and the list of the boundary structures with following heat balance modelling
and the heating/cooling demand and power. Includes heat losses and sources. The
results of this section are further summarized in the "Calculated values" section of
the project (Figure 13).

Notes:

Depending on the project data (condition, like life cycle etc.) its input area (Figure
9) menu is adjusted, by showing only appropriate items.

Depending on weather user needs to calculate heating and cooling consumption or
maximal powers, input area (Figure 9) field are adjusted.

Engineering systems

The project’s top-level menu engineering systems (Figure 17) is being created from

the user entered information about following engineering systems presented is the building:
heating, cooling, domestic hot water (DWH), mechanical ventilation and lighting. Additional
non-specified energy also can be added to ensure the work of other systems (e.g.,
circulation pumps for the heating system or DHW).

Each of the engineering systems has the possibility to enter energy into and out of it.

For incoming energies, it is possible to indicate the measured data (energy consumption,
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length of heating season an indoor/outdoor temperatures) for different years (Figure 18),
while for outgoing energies the consumption amounts are automatically calculated
depending on the efficiency of the engineering system. In case of the heating boiler, the
typical efficiency is within the range 85...95%. In case of heat pump, the seasonal coefficient
of performance (SCOP) should be used, which it greater than 1 — in this case all the energy
difference is assumed to be produced from renewable energy resources (Figure 19).
Schematic drawing of energy flows is shown near the input form for better understanding of

the process (Figure 20).

A list of all entered engineering systems is displayed on the left side in a tree structure,
each of the items can be collapsed or expanded by clicking on a plus/minus button on the
right. The results of this section are summarized in the "Measured values" section of the

project (Figure 12).
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=
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s Add Mew Energy
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& with Cogeneration (70%
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i Add New Energy
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1399 423 923 |

Send a Message (question, suggestion, error report, etc.)

Figure 17 Heatmod 7.0: System top-level menu.
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Figure 18 Heatmod 7.0: Heating data (energy consumption, heating days and temperatures) input

for one year.
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Figure 19 Heatmod 7.0: Definition of the heat pump for cooling with SCOP of 3.
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Figure 20 Heatmod 7.0: Schematic drawing of energy flows in one zone.

Building constructions

The project’s top-level menu building constructions (Figure 21) is the frame for
heat balance model of the selected building. It contains at least one building zone (number
of zones is unlimited), for which heat losses and gains are defined and needed energy
amount and power is calculated according [2]. Each zone consists of set of general
parameters (for ventilation and internal heat sources) and boundary structures with their
own parameters describing transmittance and solar heat gains (number of structures is
unlimited).
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A list of all entered zones with corresponding boundary structures is displayed on the

left side in a tree structure, each of the items can be collapsed or expanded by clicking on
a plus/minus button on the right. The results of this section are summarized in the
"Calculated values " section of the project (Figure 13, Figure 14). Any zone or boundary
structure can be copied and deleted. Boundary structures can be copied to another zone

as well.

Operations within zone includes:

Basic data (Figure 22): name, description, type (residential, office, etc.), main
construction material and classification, heated floor area, average height and total
volume, as well as monthly indoor temperature for heating and cooling in of annual
calculation method or one temperature for power calculations (Figure 23).

Transmission — contains a summary of heat transmission losses in the selected
zone, which is calculated from data on building elements of the zone (Figure 24). It
includes area of all defined boundary structures (m?), heat transfer coefficient Hr
(W/K), power and energy as absolute (W, Wh) or normalized (W/m?, kWh/m?) value.

Ventilation — provides an opportunity to define the ventilation parameters in the
selected zone (Figure 25) for both — natural and mechanical ventilation cases. For
the natural ventilation it is possible to define an air exchange rate (h™') or an air flow
(m3/h), in case or mechanical ventilation — also heat recovery coefficient (%), which
affects the inlet air temperature (Figure 26). Calculation of the related heat transfer
coefficient Hr (W/K), power and energy as absolute (W, Wh) or normalized (W/m?,
kWh/m?) value are shown as the results on this page (Figure 27). In addition, there
is a possibility to add multiple windows and night ventilation calculations for further
use in ventilation (Figure 28).

Internal sources (heat gains) — provides an opportunity to define all internal heat
gains (Figure 29) inside the zone. The minimum needed input data consists of
parameters characterizing residents, appliances and lighting. Additionally, the data
about domestic hot water system incl. heat release from the circulation may be
defined. Another specific internal heat gains form processes and objects may be
defined here too.

Solar heat gains — contains a summary of solar heat gains through transparent and
opaque building elements according to EN ISO 52016-1 standard [2] as power
distribution over the cardinal directions, and total energy as absolute (W, Wh) or
normalized (W/m?, kWh/m?) values for selected zone (Figure 30).

Calculation — summarizes all the results of heat balance calculations for one zone
according to EN ISO 52016-1 standard [2] both — heating and cooling seasons. The
main data includes set indoor temperature, transmittance and ventilation power and
energy, indoor and solar heat gains, as well the overall results — heating and cooling
energy demand for the whole year in kWh and kWh//m? (Figure 31). In case of only
one room modelling, the power for pre-set 4 days are displayed (Figure 32)

Heating interruptions (or breaks) — provides a way to define interruptions and

"holidays" in the zone, thereby correcting the total required energy for heating and/or
cooling (Figure 33).
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Figure 21 Heatmod 7.0: Building top-level menu.
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Figure 22 Heatmod 7.0: Basic data for the zone.
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Figure 24 Heatmod 7.0: Summary of transmission heat losses for one zone.
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Figure 25 Heatmod 7.0: Defining the air exchange rate for ventilation calculations.
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Figure 26 Heatmod 7.0: Defining the heat recovery for mechanical ventilation calculations.
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Figure 27 Heatmod 7.0: Ventilation heat losses for one zone.
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Figure 28 Heatmod 7.0: Window and night ventilation calculations — list (left) and data form (right).

Basic Data E'Transmission 22, Ventilation | RUSIERERELE *+ Solar gains Calculations

Daudzdzivoklu ekas sagatave 2021 ‘

= Engineering Systems ‘

B Building Construction =] @ Heat Flows from Inhabitants and Devices

Time Fraction Inhabitants Are Present f.. (-) |1

Heat OQutput from Inhabitants per Area q,.. (W/m2) |g @

EAPVC logi

Devices @jne gy (W) 15 000 =]

9 Arsiena
Time Fraction Devices Are Operating fye, (-) |2

P Teejas durvis

i vecie koka logi Heat Qutput from Devices per Area gg,, (W/mz2) |3 @

Lighting @int jighe (W) ‘5 063 E| =

Installed Lighting Power (W)

8 PVC logi Heat Energy Coefficient (-) (0.9 (]

East facade Operating Hours during the Day (h) |s
@ Arsiena = 2

@ Heat Flows from Hot Water Systems

) pagraba parsegums

ey v [[EREd oNEEE o (EYENEEE] o ([EE] o

Hot Water System @iyt hot,other (W) ‘7 544 Ll @
3 BEninu parsegums
4 Add New Building Element Hot Water Liters Used during the Day (I} |4 s00 E
1=k Add New Zane =~ Hot Water Temperature (°C) |55 -

Figure 29 Heatmod 7.0: Defining of internal heat gains for one zone.

Page 19 of 27



User Guide

Version 1.0

Heatmod 7.0

Building Energy Efficiency Calculation Program

Basic Data b Transmission | | £, Ventilation

Z Internal gains

-
Daudzdzivok|u ekas sagatave 2021 ‘

/- Engineering Systems ‘

[al Building Construction = @ Calculation Results
B Visa eka = Average Calculation Results ‘ per year v‘
Morth facade = — . .
E : @ Transparent Building Elements - Resulting Heat Flow from Solar Heat Gains
(5 Arsiena JEg]
Seove logi B North Facade @, (W) ‘800‘5 | @
South Facade Dol d (w) ‘1 003 | @
JEg] West Facade @y (W) ‘655‘1 | @
ol East Facade ®g 5 (W) ‘ | @
Vecie koka logi i) Horizontal Surf o w)
§ arizontal Surfaces @
1 pVC logi ) sl ‘ | @
@ Opaque Building Elements - Resulting Heat Flow from Solar Heat Gains
() Arsiena Ea] North Facade @, (W) ‘330‘7 | @
I PVC logi i)
South Facade @ 4 (W) |778.2 @
East facade =
_ West Facade o, w ©
Arsiena JER) sol,r (W) |401.5 =]
3 PVC logi Oy East Facade @y, , (W) |378.8 @
Horizontal Surfaces ®g, , (W) |0 @
) pagraba parsegums [Eig)
L _ @ Total Solar Heat Flow
) B&ninu parsegums IR
= — w W/mz
"4 Add New Building Element
Total Dgg ‘4 398 ||1.759
zh Add New Zone - -

Figure 30 Heatmod 7.0: Summary of solar heat gains for one zone.
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Figure 31 Heatmod 7.0: Calculation results for monthly calculations (heating — left, cooling - right).
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Figure 32 Heatmod 7.0: Calculation results in case of one room calculations.
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Figure 33 Heatmod 7.0: Heating or cooling breaks (or interruptions) and “holidays” — heating (left)
and cooling (right).

Without parameters describing one zone as one object (ventilation and internal heat
gains), there are parameters characterizing different boundary structures individually —
transmittance heat losses and solar heat gains. Generally, they depend on the
construction’s area and spatial orientation, therefore, should be defined separately.
Operations for each building element (boundary structure) includes:

o Basic data (Figure 34) — type (wall, ceiling, floor, window, door), orientation (north,
south, east, west or horizontal), name, optional description.

¢ Transmission heat losses (Figure 35) with

o main data — area (m?) with build-it calculator option, U-value (W/m?%K),
optional thermal bridges, and resulting heat transfer coefficient Hr (W/K);

o calculations of U-value for adjoining rooms (Figure 36) and floor (Figure
37) or ceiling (Figure 38) constructions;

o possibility to set different temperature outside (e.g., to other rooms - Figure
39).

e Solar heat gains (Figure 40) with
o main data — proportion of the frame and type of glazing for g-value selection;

o adding multiple shading to element (Figure 41), for each making calculations
of different types of shadings (Figure 42);

o summary of solar heat gains for one building element for heating and cooling
seasons (Figure 43).
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Figure 34 Heatmod 7.0: data entry for one building element.
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Figure 35 Heatmod 7.0: Transmission heat losses thought one building element.
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Figure 36 Heatmod 7.0: Calculation of U value for adjoining rooms.
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Figure 37 Heatmod 7.0: Calculation of U value for floor.
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Figure 38 Heatmod 7.0: Calculation of U value for ceiling.
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Figure 39 Heatmod 7.0: Setting different outside temperature for element.
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Figure 40 Heatmod 7.0: Parameters for solar heat gains thought one building element.
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Figure 41 Heatmod 7.0: Elements solar shading list.
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Figure 42 Heatmod 7.0: Solar shading options for solar heat gain calculations.
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Figure 43 Heatmod 7.0: Summary of solar heat gains for one building element.
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