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1 Programme Information

1.1 Why T*SOL®?
T*SOL® is a programme for the design and simulation of solar thermal systems including hot
water preparation, the support of space heating and swimming pool heating.

The programme allows the planner to investigate the influence of individual system components
on the operating behaviour of a solar thermal system. All system parameters can be quickly
changed via the user-friendly interface.

Simulation results can be evaluated in graph or table format, making T*SOL® an excellent tool
for planning a solar thermal system.

1.2 System Features

1.2.1 Overview

e Simulation of solar thermal systems supporting domestic hot water and space heating over
any period of time up to one year

e Design (optimisation of collector array area and storage tank volume) of the system to reach
specific targets

¢ Influence of partial shading by the horizon and other objects (buildings, trees etc)
e Graphic and tabular entry of shade values

e Design Assistant with automatic system optimisation

e Comprehensive component database

e Working on a number of system variants at any one time within a project is possible, making
it easy to compare systems

e Domestic hot water consumption profiles included in the calculations
e Both radiator and under-floor heating can be included
¢ Investigation of energy use, pollutant emissions and costs

e Calculation of standard evaluation values for solar thermal systems such as system
efficiency, solar fraction etc

e Detailed presentation of results in reports and graphics
e Economic efficiency calculation following simulation over a period of one year

e Online Help facility
1.2.2 System Configuration

With the standard version you can select a system from the most common system
configurations.
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With the swimming pool module, which is offered as an extra module to the standard
programme, you can add an indoor or outdoor swimming pool to the solar cycle.

SysCat, the other extra module that is available, enables you to select from a number of large-
scale solar systems (as tested during the Solarthermie 2000 programme).

The system components (collectors, boiler, storage tank, and also consumption profiles) are
loaded as units from the database.

The Design Assistant helps you to quickly produce a system variant, carrying out automatic
optimisation of the system.

With T*SOL® both shade from the horizon and from objects close to the system is calculated.
For the objects, you can take account of seasonal variations in shading (e.g. trees with and
without leaves).

1.2.3 Simulation and Results

The calculation is based on the investigation of energy flows and provides yield prognoses
according to the hourly meteorological data provided.

T*SOL® calculates the energy produced by the solar system in the production of hot water and
space heating and the corresponding solar fraction.

The results are saved and can be presented in graph format or in a results overview (Summary
Report). The graph maps the course of energy and other values, over any given period, and can
be saved as a table in text format, so that the results can be copied into other programmes for
further evaluation.

By varying individual system parameters, the optimal system configuration can be found.
1.2.4 Economic Efficiency Calculation

After running a simulation over a period of one year, you are able to carry out an economic
efficiency calculation for that variant.

Taking into account the system costs and any financial support (e.g. government grant), the
economic efficiency parameters, e.g. capital value, annuities and cost of heating, are calculated
and detailed in a report.

1.2.5 Comprehensive Database of Components

The programme comes with a comprehensive database of the following components:
e Collectors

e Boilers

e Storage tanks

If you want to stay up to date, we would recommend a T*SOL® Service Agreement. You will
then be sent regular programme updates and revised component database units.
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2 Installation

2.1 Hardware and Software Requirements

T*SOL® is a WINDOWS™ application. One of the following operating systems needs to be
installed on your computer before you can run the programme: Windows 98, Windows ME,
Windows NT, Windows 2000 or Windows XP.

T*SOL® requires a minimum of 256 MB RAM. With less memory there is no guarantee that the
programme will run.

Recommended system configuration:
500 MHz Pentium PC
256 MB RAM
400 MB hard disk drive
VGA colour monitor
CD drive

The fully installed programme uses approximately 120 MB of hard disk space. Each additional
weather data file requires 5 MB. You will require approximately 220 MB of free hard disk space
in order to run T*SOL® comfortably, complete with all available weather data. Please ensure
that you have enough space free on the hard disk before you install the programme.

In order to run T*SOL® you must have the full licence rights (full access) to the T*SOL®
installation folder.

The formats for currency, numbering, time and date that are defined within the country settings
of Windows* system control on your computer are automatically reproduced within T*SOL®.
These formats also appear in any T*SOL® documents that you print out. In order to run the
programme, it is important that the symbols separating thousands and decimals are different.

You should set your monitor display to Small Fonts via the Windows system control.

2.2 Programme Installation

Please close all programmes before commencing the installation procedure.

To install the programme put the programme CD into your computer’s CD drive. The installation
programme will start automatically and you will be taken through the installation procedure step
by step (unless the CD drive autorun function has been deactivated on your computer).

If the autorun function has been deactivated, you will need to start the “Setup.exe” file which is
on the CD. To do this you can start File Manager or Explorer and double click on the
“Setup.exe” file in the CD drive.

If you install T*SOL onto a computer with WinNT, WIN2000 or WinXP, you will need to have
administrator access to the operating system.

To run the programme, you will need to have full rights (read and write) to the T*SOL
programme directory (e.g. C:\Programme\TSOL).
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2.3 Programme Activation

After installing and opening the programme, a small window appears asking whether you wish
to start the programme as a Demo Version or register the Full Programme. This dialogue
appears until you have activated the programme successfully.

i/ Registration x|
Welcome!
Welcome - you can now activate your programme.
This involves the following steps:
1. Enter serial number
2. Programme ID is allocated Ciee]
3. Request key code
4. Enter key code

Programme Activation is carried out by entering a Key Code. The Key Code is provided by the
programme manufacturer on request.

First you will need to make sure that:
e You have a Serial Number
e The programme has already been installed
¢ When you start the programme, you click on the “License Full Version” button.
Programme Activation is carried out in four steps: Activation
e Enter Serial Number
¢ Notify allocated programme ID by e-mail, fax or telephone

e Receive Key Code

e Enter Key Code

2.3.1 Enter the Serial Number

If you purchased the programme from us, you will already have a Serial Number. You will find
this on the CD case, on the invoice or we have sent it to you by e-mail. The Serial Number has
the following format:

30138-012P-250-CHWD-1-EHB8-PH-CEPR-AGU

It needs to be entered exactly as it appears, without any spaces. After the Serial Number has
been entered, the programme allocates a Programme ID, which is based on the Serial Number
and a code for your PC.
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# Registration

Enter Serial Number

1. ? Serial Number IBOHS-OIZP—ZSU-CHWD—:.-EHBB-PH-CEPR-AGU| oK. |
2. ? Programme ID [EX1-RD ]

You Still Don’t Have a Serial Number?

This could be the case if, for example, you have installed the programme from the Demo CD or
you have downloaded it from the internet. You will need to purchase a full version of the
programme before you can receive a Serial Number.

Send us the Order Form which you can print within the programme under “Info/Registration”,
or you can purchase the programme direct from our website.

You've Purchased the Programme and Can’t Find Your Serial Number?

No problem. Send us the invoice for the programme with your contact details and we will send
you the Serial Number again.

2.3.2 Request a Key Code

After entering the Serial Number and automatic allocation of the Programme ID, you will need to
provide us with this information, so that we can send you your Key Code. You will see the
following window on your screen:
I

Enter Serial Number
1. 7?7  Serial Mumber [PO138-012P-250-CHWD-1-EMBB-PH-CEPR-AGU] oK

2. ? mopemmem
Request Key Code
Ragheinty:
3. 7 | ode | | EMa | | Fmx | | Cke
Enter Key Code
Key Code

4. ? [ ] (= $z— (S0

You can request the Key Code in three different ways.

2.3.3 Request a Key Code Online
This method requires that your computer has internet access.

Click on the “Online” button underneath “Programme ID” in the Registration window. A form
opens in which you enter the data required to obtain a Key Code. The fields marked: * have to
be completed to continue.

After completing the form, you can send it straight off — the recipient’s address is entered
automatically. After sending, you will receive the Key Code by return (allow up to 20 minutes for
this). It will be sent to the e-mail address entered on the form.
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2.3.4 Request a Key Code by Fax

If you click on the “Fax” button underneath “Programme ID” in the Registration window, a form
opens for you to complete and print off. Send the completed form by fax to: +49 30 588 439 11.

You will then receive the Key Code by fax within one working day. You can also enter an e-mail
address to which the Key Code should be sent.

2.3.5 Request a Key Code by Telephone

If you do not have a fax or an e-mail address, you can request a Key Code by telephone. In this
case, you will need to give your Programme ID over the phone.

2.3.6 Enter the Key Code

Once you receive the Key Code, you will need to enter it by hand or copy and paste it into the
field under “Enter Key Code” in the Registration window and then click on the “OK” button. This
completes the programme registration and activation procedure.

An information window appears with a message that registration has been completed and the
programme is now fully functional.

Information x|

@ Your programme is now ackivated.

_i: The logo illustrated here will be used as the programme icon. After installation it will
appear in the Windows Start menu.

The single licence version of T*SOL® can only be installed locally. However, since the database
and project files can be saved to any file paths required and these can then be set in the
programme as the standard file paths, it is therefore possible to move parts of the programme to
other hard drives.

If you wish to install the whole programme onto a network, you will require the network version
of T*SOL®.
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3 Brief Instructions

The aim of this section is to introduce the user to the scope of the T*SOL® programme, drawing
on the most important and most frequent questions raised by users. The planning and design of
a solar thermal system using T*SOL® will be illustrated using the menus and following the
various steps that need to be carried out, in their recommended order. The corresponding
speed button symbols for direct access to the dialogues will be shown.

3.1 General Information on Design

There is no simple method of calculation which can be used to exactly determine the yields for a
solar system. The number of parameters required to determine the operating behaviour of a
system is too large. This is not only affected by the changeable, non-linear behaviour of the
weather, but also by the dynamic nature of the system itself.

Of course there are rules of thumb such as 1-2 m? collector surface per person and 50 litre
storage tank capacity per m? of collector surface, but these are only valid, if at all, for small
systems serving one or two households. Only calculation-based simulation makes it possible to
investigate larger systems in respect of the influence of the surrounding conditions,
consumption variations and different components on the operating conditions of the solar
system.

Solar systems can be used for heating purposes, above all, in areas where heating is also
required in summer. These systems will then, even during the transitional period, make a
considerable contribution to heating the building. However, something that should be avoided at
all costs is the design of a solar system for heating without the possibility of seasonal storage,
even in winter. This would lead to extremely large collector surfaces and at the same time
excess energy in summer, i.e. to systems with very poor efficiency and therefore very high
heating costs!

In order to design and optimise a solar system with T*SOL®, the following steps should be
followed:

3.2 Set Up a New Project (File menu)

To set up a new project you will need to open the General Project Data dialogue and enter at
least the reference or name of the project. This will also serve as the name of the project folder,
into which the project ‘variants’ worked on in the course of the project should be saved. All
other details can be entered at a later date, as and when required.
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General Project Data
¢ Pioiect | Buiding | Flanner | Projsct Principal |

Froject Name |Prmec13

Project Falder IPTO\EDB

[Pre-Set Data for Weather Data Recard for "New Variant"
WWeather Data Record Berlin.wby Select |

Location: |Berlin

Notes

0K

[ o« ]
e Figure 3.2.1:

Data entry dialogue for setting up a
new project

Exit the dialogue with OK to set up the project. You can then define and work on as many
project variants as you wish.

3.3 Design Assistant (Calculations menu)

Eﬂ If you do not have a firm idea of the design of your solar system, you should use the
Design Assistant to size your system, rather than manually entering every time.

#-T-50L 4.0 Design Assistant

Design Assistant

Design Assistant will help you to design a system
Please enter a variant name

Variant Reference: [Type AZ

You can navigate through the Assistant both by clicking on the * Continue” and
" Back" arrows, and by clicking on the icons in the |eft-hand navigation bar.

RO R EE

Location
ﬁ‘ Selected WWeather Data:  BERLIM
Location: IEerIm
L <> Figure 3.3.1:

Design Assistant

The Design Assistant leads you through all the necessary stages, including the selection of a
suitable collector and storage tank. These components are determined, after entry of the target
solar fraction (i.e. the annual solar contribution percentage), by the calculation results of a mini
simulation.

By clicking on the Accept button, the parameters entered and determined in the Design
Assistant are transferred into the system.

3.4 Select a System (Systems menu)

If you already know which system components you want to use, you can select these
directly from the System | Select menu. This gives you an overview of all of the

8 Dr. Valentin EnergieSoftware GmbH
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component combinations available with your version of the programme.

Figure 3.4.1:
Standard Systems
=] —== 1| Selection Dialogue

Select the system you want to use by double clicking on the image or on the list entry. The
system will take on the parameters of the currently active project variant. You can view the
selection as icons or in a list.

3.5 Enter System Parameters (Parameters menu)

This menu allows you to enter or change your solar system’s component parameters.

Collector Ariay [X]

Farameters I \nchnalionl Piping I

Number of Callectors: |3 Gross Surface Area: § mé

Active Solar Surtace: 5 mf

i Collector
Manufacturer.  T=SOL Database
Type: Standard Flat-Plate

FReference: Flat-Flate Collector Parameters

PR

[ Shade

Select
Parameters Ok

fo— Figure 3.5.1:

=i Data entry dialogue for system components —
e.g. collector array

Shade

A number of parameter dialogues are displayed, onto which all the necessary data is entered.
Use the red arrow buttons in the bottom corner to move between each component’s dialogue
window.

-, Another possibility for entering the parameters is via the Main Dialogue. In the Main
K. Dialogue you can also use the red arrow buttons to move between the component
dialogue windows. You should also note that there may be a number of tabs for each

Dr. Valentin EnergieSoftware GmbH 9
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component.

A quick way of reaching the individual parameters for the individual components is via the
system schematic. Just position the mouse arrow over one of the components and double click
or click with the right mouse key to get to the corresponding dialogue (characteristics).

f A The Basic Data in respect of the climatic conditions and the hot water and
il | heating requirements for the actual variant can be modified via the
corresponding buttons allocated.

s
k k]
=

3.6 Set Up a New Variant (File menu)

|__h| Within each named project you have the possibility of setting up as many variants as you

wish, each containing different systems and components. You can open and work on up
to six variants at any one time. The variants allow easy comparison of parameter choices while
keeping the filing simple.

There are a number of options for setting up a new variant.

Variant Reference [ x]

Wariant Reference

|Vamant2

‘You have a number of options ta design a new Yariant

Cancel
€ Always use default spstem

€ Duplicate Existing Yariant
* Selection of Mew System Hydraulics

" Selection of Hew System Hydraulics with Curent Values

£ Open T*50L Design Assistant Figure 3.6.1:
Data entry dialogue for setting up a new variant

3.7 Simulation (Calculations menu)

The size of the simulation interval sample varies between one and six minutes. What is
decisive here is the system inertia resulting from the capacities and energy flows.

For the evaluation of the simulation results, it is often enough to work with values resulting from
larger simulation intervals (hourly or daily).

Use the speed button at the top of the screen or the pull down menu to carry out a
simulation for the project variant that is currently active.

If you go to the simulation dialogue via the pull down Calculations menu, you are able to select
the simulation period and the recording interval. Depending on the selected simulation period, a
number of different recording intervals are offered.
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Simulation Period
[~ Simulation Period

& [whale year -

(o Start |11 End: |31.12

Recording Interval: |1 Day hd

Presun: [3 Days 3|
Figure 3.7.1:
[ | Data entry dialogue for simulation parameters

Clicking on the View button allows temperature conditions to be observed graphically
during the simulation. The exact time of each simulation step is shown in the status bar
for the variant in the bottom left corner.

At the end of the simulation a selection dialogue opens so that you can view the results (report
or graphics) or carry out an economic efficiency calculation.

3.8 Economic Efficiency Calculation (Calculations menu)

In order to carry out an economic efficiency calculation, the results of a simulation carried out
over a period of one year must be available.

E Click on the button, or access the dialogue via the Calculations | Economic Efficiency

menu. The parameters required to carry out an economic efficiency calculation are
initially taken from the Default Data (Options menu), which can be changed as required for the
design of special systems. The simulation results are combined with the Default Data to carry
out the calculations.

Economic Efficiency Calculation Entry Parameters [x]

Farameters | Investment | Running Costs | Savings | Loan |

Life Span: [20 Years
Interest on Capital:

2

0 %
Prics Incisase Fate

Eneray. [ %

Running Costs: [0 %

Load Standard Values |

Net Present Value: -3.578 € Cost of Solar Energy: 0.20 €/kwWh Figure 38 1:
Data entry dialogue for economic efficiency
&Y E conomis  fficiency Caloulation

—ted | Calculation

You are able to enter different values for each respective variant. If the changed values are to
be used in the simulation results, a warning will appear before saving.

The following values are entered onto the Parameters worksheet (each worksheet is indicated
by a dialogue tab):

The Lifespan is the period given by the manufacturer as being the estimated operating life of a
system. For the majority of solar systems this is between 10 to 20 years.
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The Interest on Capital is the interest rate at which the capital for the investment is borrowed
from a bank, or the interest that might be charged on the capital used.

The Price Increase Rates of the Running Costs and Energy (fuel costs) are important in
calculating the Net Present Value.

Changes can be made to the Investment worksheet as follows:

The Investment can be entered as an absolute amount and as a specific investment cost in
€/m? of collector surface area.

The Subsidy can be entered as an absolute amount, as a percentage of the investment and as
a specific subsidy in €/m? of collector surface area. (Note: the currency used for the calculations
in the programme is dependent on the currency setting on your computer.)

The Running Costs worksheet includes the following parameters:

The Fixed Running Costs of the system can be entered as an annual amount or as a
percentage of the investment in percent per annum.

The Pump Running Costs are the product of the running time produced by the simulation, the
pump performance and the specific electricity costs.

From the Savings worksheet it is possible to change the Specific Fuel Price adopted from the
Options | Default Data menu, if you want to design a special system.

By changing the values produced by the simulation for the Solar Yield and the Fuel Savings (the
programme will warn you before the changes are saved), you can for example determine at
which values the system would be economically viable.

On the Loan worksheet up to three loans can be defined:
The Loan Capital is the amount of credit that is taken out.
The Term is the amount of years in which the loan has to be repaid.

In addition, either the Annual Installment or the Loan Interest Rate has to be entered. In each
case the other field is blocked and calculated by the programme.

The annual installment is the fixed annual amount with which the loan and interest are repaid
over the agreed term.

The loan interest rate is the percentage of interest that has to be paid on the loan. If the loan
interest rate if less than the capital interest rate, the loan takes on the function of a subsidy; if it
is more, the total costs increase. With identical interest rates they remain the same.

Finally, one all the data has been entered, the Economic Efficiency Calculation provides figures
for the Net Present Value of the system and the Cost of Solar Energy.

3.9 Evaluate Results (Results menu)

T*SOL® offers you a two ways of evaluating the simulation results: graphical display and the
Summary Report.

The graphical display allows you to select up to eight curves. A graphics window appears
T: with its own menu, so that you can format the graphs as you wish. You can change the
break-down of the values, the display interval (from 1 day up to 1 year), font type and
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style, colour and presentation (line graph or bar chart) of the curves and the guide lines.

Vo]

TT

p d Feb o Ma g Mey be i kg Sep fxt Nov Dec
Tiea Packsat 1, 1 17

= | — | rtursi Gas Saved 24 P [ = 002 Emissions Avaded 530 by
[Colectos Ay [ Dt 5ol Frac_ 57 % &

2.0, [zam |

Figure 3.9.1:
Simulation results graph

The axes can be redefined and the graphic can be given a title. The values can be copied and
pasted into other programmes for further evaluation.

a The Summary Report consists of a three-page overview including the system schematic,
the entry data and the simulation results. The summary report can be printed via the page
preview.
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omo Solar Local District Heating Systems
(only available in T*SOL Expert)

This programme module was developed with the support of the German Federal Ministry for the
Environment within the framework of the Solarthermie 2000plus (Solar Thermal 2000plus)
programme in partnership with the company ZfS-Rationelle Energietechnik GmbH.

The module contains the following features:

Up to six collector arrays can be defined in one Solar Loop that is connected to the power house
via a freely-definable Solar Network.

The Power House consists of a buffer tank and the boiler system.

The programme includes three power house types:

- Bivalent Buffer Tank with Integrated Auxiliary Heating as a Boiler Buffer
- Monovalent Buffer Tank with Serial Boiler Connection

- Monovalenter Buffer Tank with Secondary Boiler Buffer Tank.

Via a freely-definable Local District Heating Netowork, it is possible to connect the power house
with up to six heat transfer stations.

The types of Heat Transfer Stations are available:

- Heat Transfer Station System for DHW Stations

- Tank Loading System

- Tank Loading System with Recooling and Thermal Disinfection
All three transfer stations include central space heating supply.

In addition, the Ground Temperatures and the Indoor Reference Temperature are defined in the
system dialogue.

For the progression of the Ground Temperature, a sine curve is used, with its minimum in February
and maximum in August.

& a & a =

m

L L
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000002 Solar loop
Variant menu System Definition > Solar Loop

In this window, you can define and edit up to six differently aligned collector loops.
Click on the Add button to add a new collector loop.

Click on the Remove button to delete the selected collector loop.

Click on the £ditbutton to access the dialog for the selected collector loop.

From this window, you can also access the input window for the so/ar network.



amd.2 Power station
Variant menu System Definition » Power Station

In this dialog, you can access the separate components of the power station, consisting of a boiler
system and the buffer tank.

By selecting Own Building, you can set a temperature change from February to August yourself.

In the Contro/window, you can enter the switch-on and switch-off temperatures of the buffer tank
bypass.

In the Network Flow Temperature window, you can define the heating curve of the local district
heating network based on the outside temperature.

You can also set the Storage Tank Installation here, with a choice of /nstallation Outside, Central
Boiler, and Own Building.

If you select Central Boiler, the reference temperature for the internal rooms from the system
dialog is used to calculate tank losses.



amo.s Solar or Heating Network
Variant menu System Definition » Solar Network

This is where you define the network connection to the power station.

On the Pipes » Armatures page, use Materialto define whether the pipes of local district heating
network are made of copper or steel.

You can also define the number of armatures in the network and the loss per armature in W/K.

On the Solar Network or Heating Network page, you define the piping of the local district heating
network.

If you deactivate the Return /dentical to Flow checkbox, you can then define the return of the local
district heating network yourself. Otherwise, the program assumes that the return is identical to
the flow.

Click on the Add Pipe Section button to add a new pipe section to the local district heating
network. Then define its pipe length, wall thickness, the insulation thickness and the thermal
conductivity (Lambda) of the insulation as well as installation in ground, in building, or outside.

Click on the Delete Pipe Sectionbutton to remove the selected pipe section from the list.



00004 Heat distribution
Variant menu System Definition » Heat Distribution
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The consumption of the local district heating network is managed in this window. This is where
you define the type and number of heat transfer stations. This heat transfer station consists of up
to ten DHW stations and a central heating supply system.

You can add a maximum of six heat transfer stations.
There are three different types of heat transfer stations:
e Tank loading system

e DHW station

e Tank loading system with return cooling

Click on the Addbutton to add further heat transfer stations.

Click on the Delete button to remove the selected station from the list of DHW stations.

00000g4.2 Heat distribution network
Variant menu System Definition » Heat Distribution » Heat Distribution Network

Click the Define Heating Network button to specify the heating network in detail.

This is where you also define the maximum volume flow rate occuring in the distribution network.
If you click on the Calculate Volumetric Flow Rate button, the maximum volume flow rate is defined
from the individual heat transfer stations instead and entered in the input field.



00000g4.2 Heat Transfer Station with Tank Loading System

0i004.3 Space heating requirement and loops
In the Space Heating Requirement and Loops section, you can access the input dialogs for
defining the central heating supply system via the symbol buttons.

The space heating requirements can be defined by clicking on the button with the |® n
symbol.

The heating loops are specified via the button with the radiator symbol,

and the heat exchanger symbol is used to define the heat exchanger which couples the space
heating loops to the local district heating network.

In the DHW Transfer window, you can access the input dialogs for the DHW Standby Tank, the
Heat Exchanger which couples the tank to the local district heating network, and last but not
least the input window for defining the DHW Requirement..



1.1.4.4 Heat transfer station with DHW stations
Variant menu System Definition » Heat Distribution » Heat Transfer Station X » Edit
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A heat transfer station consists of up to ten DHW stations and a central heating supply system.
Click on the Addbutton to add a new DHW station.

The DHW stations are automatically numbered consecutively.

You can change the name of the DHW station.

Click on the £ditbutton to access the input dialog for defining the DHW station.

1.1.4.5 Space heating requirement and loops

In the Space Heating Requirement and Loops section, you can define the central heating supply
system.

Click on the house symbol to set the heating requirement.

Click on the radiator symbol to set the space heating loops.

Click on the heat exchanger symbol M to define the heat exchanger which couples the
space heating loops to the local district heating network.



1.1.4.6  Heat transfer station: Tank loading system (with return cooling)
Variant menu System Definition » Heat Distribution » Tank Loading System » DHW Transfer

Click on the DHW Transfertab to access three further input dialogs:
o  DHW Requirement,
e Heat Exchanger, which couples the tank to the local district heating network, and
o DHW Standby Tank.
Select the With Thermal Disinfection checkbox to activate the 7hermal Disinfection tab.
There, you can define the ftemperature, time, and period of thermal disinfection.
1.1.4.7 Space heating requirement and loops

In the Space Heating Requirement and Loops section, you can access the input dialogs for
defining the central heating supply system via the symbol buttons.

Click on the house symbol to set the heating requirement.

Click on the radiator symbol to set the space heating loops.

Click on the heat exchanger symbol ﬂ

space heating loops to the local district heating network.

to define the heat exchanger which couples the

10
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4 Calculation Examples

Read the following two project examples and at the same time carry out the individual steps in
the T*SOL® programme.

=| You will find further project examples in the project folder, which is reached via the menu
=1 File | Open Project or by clicking on the button.

4.1 Use of the Design Assistant

The Design Assistant is there to help you establish the dimensions of a solar system. It should
therefore be used if you are not sure of the size of the collector array and/or the size of the
storage tank to be installed. The Design Assistant is an independent part of T*SOL®
Professional and the results it produces can be accepted into the main part of T*SOL® - the
system screen.

Project Example:

A renovated block of 6 flats in Augsburg, Germany requires a solar system for hot water
supply and the support of space heating. The building has a pitched roof with a 35
degree inclination facing south east and an area of 40 mz.

Is this area large enough to provide the target 20% solar fraction of the total energy
consumption?

This question is most easily answered by using the Design Assistant.

You are able to use the Design Assistant at any time when working on an existing project
4 — either use the Calculations | Assistant menu, or (the faster option) click on the button
in the upper button bar. You can then select to replace the dimensions of the currently active
project variant with one of the sets of values calculated by the Design Assistant. If you want to
design a new variant, use the File | New variant menu and click on the command Open T*SOL
Design Assistant.

For our calculation example, however, we want to design a new project, as the questions
regarding collector area and size of storage tank need to be answered right at the beginning of
a project.

4.1.1 Set up a New Project

When you start T*SOL®, the first dialogue window will prompt you to select the project you want
to start with.

14 Dr. Valentin EnergieSoftware GmbH
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Open Projeck : ﬂ

"Project1"

= MHew Project

E Open Exsting Project )
S Figure 4.1.1:

Project selection dialogue.

Click on the New Project button in the dialogue. If, however, you have already started T*SOL®,
you can reach the same stage via the File | New Project menu or by clicking on the button in
the upper button bar:

General Project Data x|

Praoject |

Project NamelExampIe

Project Folder IExampIe

—Set Data for weather Data Record for "MNew Y ariant”
Weather Data Record: Augsburg. whey Gelect |

Locatian: IAugsburg

Motes

oK

ok |
Cancel
4' Figure 4.1.2:

General Project Data entry
dialogue.

The project name that you enter in the first field is saved as the file name for the project, so you
won’t have any trouble finding it later on. On this Project Data dialogue worksheet, you are
already able to define a weather data record by clicking on Select. The selected weather data
record will then be automatically loaded within this project for each new variant selected.

After confirming the project data with OK, a standard system is loaded and the system screen
for Variant 1 appears with a diagram of the system.

From here you can start the Design Assistant by clicking on the button in the upper button
bar. The system schematic diagram is now of secondary importance.

Dr. Valentin EnergieSoftware GmbH 15
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#- T=50L 4.0 Design Assistant

Design Assistant

Design Assistant will help you to design a system.
Please enter a variant narme.

Variant Reference: IAssistahl

‘fou can navigate through the Assistant both by clicking on the " Continue” and
* Back" arrows, and by clicking on the icons in the left-hand navigation bar.

Location
{Weather | Selected Weather Data;  AUGSBURG
Location: IMUnchner Straite 14
% @ Continue Figure 4.1.3:

Design Assistant first sheet.

On the first sheet of the Design Assistant, you start by giving the planned solar system a name.
The word Variant is used, as it is possible to calculate a number of different system variants
within a project.

The weather data record for Augsburg has already been entered, as this was selected in the
General Project Data dialogue. However, this can be changed by clicking on the button
Weather. Independent of the weather data record, the location of the building can also be
entered, e.g. the street address where the solar system will be installed.

In order to reach a result, we now have to go through the individual worksheets of the Design
Assistant, entering the information required. Use the buttons Continue, Back and Cancel at the
bottom of the dialogue to do this. You can also click on the icons on the left of the dialogue to
access the individual sheets direct.

4.1.2 System Selection

The next two sheets contain details on system selection. This depends on the planned use of
the system. You will have to select whether the system is to be used to supply hot water and/or
space heating. For the Project Example above, therefore, you should click on the circle to
select Space Heating. Depending on the selections made on this worksheet, the following
sheet offers a selection of system configurations and types. The selection of the various
systems is divided into small-scale, combination tank and buffer tank systems. Click on the tabs
to view the systems available under each category.

To define the amount of collector area required, the Design Assistant makes use of a shortened
simulation procedure on an hourly basis. This procedure is restricted to the use of simple
system configurations. Design Assistant does not therefore contain all of the system
configurations that you can access from the system screen via the System | Select menu.

Back to our Project Example: the requirement is for a solar system to provide hot water and
support of space heating for a block of flats. We decide on the DHW System (2 tanks) with
Space Heating Buffer Tank (Small-Scale Systems — A4, three tank system) and click on the
corresponding diagram. This highlights the system and we click on Continue.
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4.1.3 Define Consumption

Two worksheets need to be completed here: hot water and heating consumption.

You have a choice of two ways of entering the hot water consumption. If you know what the
average daily consumption will be, you can click on the circle and then enter the amount direct.
If you do not know, then you can enter the estimated or actual number of people that will be
using the system. A figure for the absolute consumption will then be calculated based on the
number of people via a pre-set specific consumption figure. The specific consumption per
person can be entered and changed from the system screen via the menu Options | Default
Data | Design Assistant.

®-T-50L 4.0 Design Assistant

@ Design Assistant

Define Requirement

Hot Water | Space Heating |
Is hot water requirernent known? .
Mo. of people to be supplied? E| meuelk
Is circulation available? .

Howe high is the desired hot water l_ N
temperature? 50 ©

What is the cold water temperature cycle?

February I8 G
[z - Figure 4.1.4:
August 12 B
Definition of hot water
& @ m Cortinue requirement in the Design
Assistant.

Our building contains 6 flats. If the calculation is based on 2.5 occupants per flat, this gives a
total figure of 15 occupants for the block (enter 15 in answer to the question No. of people to be
supplied?). As hot water secondary circulation is usual in many blocks of flats we should click
on the corresponding circle, so that circulation losses depending on total consumption will be
included in the calculation. The desired hot water temperature and the cold water temperature
should be entered here and can also be pre-set under Options.

Click on the tab labelled Space Heating to get to the worksheet for the space heating
requirements.

Our building has a floor space of 480 m?, which we enter as the area to be heated in the first
entry field. We also have the possibility here to enter the heating energy requirement (e.g.
according to DIN 4701) or, as this value is often not known, to let the programme calculate it via
internal codes, after entering the building heating standard (this calculated value can then be
seen from the system screen). In our case we need to remove the tick (by clicking on it) for Is
the space heating energy requirement known? and then make the selections illustrated below.
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0L 4.0 Design Assistant

E Design Assistant

Domestic: Hok W ater

known?

building comply to?

Define Requirement

Howe large is the area to be heated?

Is the space heating energy reguirement

What type of building is to be heated?

Which thermal insulation standard does the

Use which type of heating?

Space Heating |

480

e

[

IThermaI Insulation Regulation ‘.j

ILarger Building

Radiators

Figure 4.1.5:

@]
a
=it

Definition of the space
heating requirement in

Continue

the Design Assistant.

To provide a figure for the annual space heating requirement, which T*SOL® calculates for
every hour of the year, you will need to enter the standard external temperature.

4.1.4 Define Collector Array

To start with, the Design Assistant uses the standard flat-plate collector from the T*SOL

®

database. This corresponds to a simple collector with an area of 1 m?. You can, however, select
any collector of your choice from the database by clicking on the collector button or, from the
system screen, select your preferred standard collector under Options | Default Data.

18
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®-T=50L 4.0 Design Assistant

=
N

=] IS 3]

Design Assistant

Set Collector Array

Collector

Use which type of collectar?

Set collectors at which tilt angle?

Caollectar orientation - which direction?
Piping

Simple Length of Internal Piping

Simple Length of External Piping

Standard Flat-Plate i‘

=i

Continue

Figure 4.1.6:
Definition of the collector array
in the Design Assistant.

The tilt angle and orientation of the collector array need to be entered next. The values for the
piping are based exclusively on the collector loop. The single length of piping should be
entered. The heating losses and hydraulic resistance of the piping are calculated from these

values.

After clicking on the Continue button, the Design Target needs to be entered. In our Project
Example a solar fraction of 20% of the total energy consumption (hot water and space heating)
is required. We have selected natural gas as our fuel for auxiliary heating.

By clicking on Continue, we are provided with a selection of storage tanks that the Design
Assistant recommends for our system. Each of the recommended tanks can be changed by
opening the database and making a new selection. For each of the three buffer tanks
recommended, we can carry out a variation calculation by clicking on Variation.

ults

®- Variation Res

[ Results of Yariation Calculati

20 30 40 50 60 T0

Humber of Collectors

4B Buffer Tank (1000 [) - Buffer Tank (2000 |1 & Buffer Tank (5000 ) I

Assistant.

Figure 4.1.7:
Graph of simulation results in the Design

This takes you to a graph of the simulation results, showing the number of collectors required
for the three different buffer tank sizes. The collector number with which the target of a 20%
solar fraction is reached is shown by a white symbol.

Dr. Valentin EnergieSoftware GmbH
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It can clearly be seen that with a 1000 litre tank the target of a 20% total solar fraction will not be
reached. On the other hand, the difference between a 2000 litre and a 5000 litre tank is minimal.

The result is clearer still after clicking on Continue and the results are then shown in three bar
charts.

#- T=50L 4.0 Design Assistant

@ Design Assistant

Design Results
| & Tatal Solar Fraction [ System Efficiency Il Mumber of Collectors '

20 % 20 %

127
17 %
15 %
57 &
5 %

Buffer Tank (1000 1) Buffer Tank (2000 1) Buffer Tank (5000 1)

Acceptinto Accept into Acceptinto
Project Project Project

Figure 4.1.8:
<> Graphical display of simulation

results in the Design Assistant.

Included in these charts, in addition to the solar fraction, is a further important evaluation figure,
the system efficiency. With an increase in the tank volume, the system efficiency increases and
the collector area reduces, with the solar fraction remaining constant.

Since in our Project Example a maximum roof area of 40 m? is available, the collector area even
with a large tank volume is too large to fit onto the roof. What can be done?

Let us try again with better quality collectors — evacuated tube collectors.

We therefore click on the collector icon on the left hand side of the Design Assistant screen and
this takes us back to the collector selection sheet (Set Collector Array). There we click on
Collector and select the Standard Evacuated Tube collector from the T*SOL database, and
otherwise change nothing, and then click on the icon with the steps on the bottom left of the
screen. The results are now completely different.
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#$-T-50L 4.0 Design Assistant

Tz’ Design Assistant

Design Results
|I:I Total Solar Fraction [ System Efficiency Il Number of Collectors I

29 % 29 % 29 %

ﬂ

Buffer Tank (1000 1) Buffer Tank (2000 1 Buffer Tank (5000 1)

Accept into Accept into Accept into
Project Prl:l]e[:l Pru]ecl
Figure 4.1.9:
Graphical display of simulation results
<= in the Design Assistant after selecting

a different type of collector.

With a much improved figure of 29% system efficiency, less than 30 collectors are required. We
decide on the variant with the 2000 litre tank and click on Accept into Project to return to the
system schematic screen. The data that has been entered in the Design Assistant has been
transferred into the system on the system screen.

=501 Pre 4,00 Beispinde:
- u-—n--—;m-—-n-urmmw-:m

Figure 4.1.10:

Diagram of the system
configuration designed with the
help of the Design Assistant.

% Back in the system screen it is now possible to carry out an immediate simulation (click
on the Start Simulation button), or to enter new or change existing parameters.

4.2 Configure a Solar System via the Main Menus

Project Example:

A solar system for the supply of hot water is required for a newly built bungalow in Aachen. The
bungalow is to be home to a family of five.

e \What size should the collector area be?

e At which tilt angle should the collectors be installed on the flat roof?
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e How often does the temperature drop below 35 degrees centigrade in the storage tank?
e How much heating oil can we expect to save?

¢ Which other measures should be taken into account when building the house?

The following additional details are provided with the house plans:

e The bungalow’s longitudinal axis is oriented from the south east to the north west.

e 240 m? floor space.

This type of solar system is frequently used for one and two family houses. As a rule, pre-
configured systems are used here, as offered by many collector manufacturers. The
configuration of number of collectors, storage tank and other components should then be
entered into T*SOL®. For frequently used systems, you can save these as a standard project
and then copy into a new project as required and simply change the pre-set data, such as
location, collector tilt angle and orientation.

In this case, the calculations using T*SOL® mainly serve to determine the expected primary
energy savings, as well as the system’s solar fraction. An important result is also the proof that
the system is not oversized. When a system is oversized this is shown by the maximum tank
temperature frequently being reached, thus leading to high collector temperatures.

4.2.1 Design a New Variant

We have already set up a project via the File | New Project menu (in this case it is the project
named “Examples”). For the above Project Example you will need to set up a new variant of
“Examples” via the File | New Variant menu. A dialogue appears into which you can enter a
Variant Reference and in which you can select the method for design. We name our variant
TYPE A1 and select ...New System Hydraulics.

Yariant Reference E
Wariant Feference:
IT wpe A1
“rou have a number of options to design a new Yariant
i Alwaps use default spstemn

i Duplicate Existing Yariant
i+ Selection of Mew Systemn Hydraulics
i Selection of New Spstem Hydraulics with Curent Yalues

i Open T*S0L D esign Assistant Figure 4.2.1:
Dialogue for setting up a new variant.

After confirming with OK, the Load System screen opens. The amount and types of systems
available for selection and simulation depends upon which of the T*SOL modules you have
installed on your computer (Standard, Swimming Pool, SysCat). You can change between icons
of the systems and a listing, in order to get an overview. We select the system labelled A1 and
load it into our variant with a double click, or a single click and a click on OK, and we are then
back in the system screen.

We now need to enter the specific parameters for the location, consumption and system
components into the system we have selected. There are a number of ways of doing this:

e individual components can be accessed via the menu commands of the Parameters menu;
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e click on one of the components in the system schematic, to select the system component,
and then double click with the left mouse key to get to the component dialogue (or click just
above or below the system to select the whole system, and then double click to get to the
system dialogue) or click to select the component/system and then click with the right
mouse key and select Characteristics from the mini-menu;

_-lfl e or click on the main dialogue button to access the main dialogue direct.
ﬂ\.

4.2.2 Define Parameters

For the complete definition of a system, as required in our example, it is best to go direct to the
Main System Dialogue, as this will automatically take you through all the necessary dialogues.
In the main dialogue you can use the red arrow buttons in the bottom right hand corner to move
between the various component dialogues.

Type Al [x]
Basic Data | Components' Savimgs'

Reference: IT.'r'De A1

—Weather File

@ “hachen'
e

Hot ‘\Water Requiterent and Circulation————————————————

r'y

Cancel
Central Boiler Plant Ambient TempIZD T %I F|gure 422

Main Dialogue

In the Reference entry field of the first worksheet in the main dialogue, you can enter a new
variant name, or amend an existing name. This reference, in this case Type A1, is the name
that is shown in T*SOL’s™ blue title bar and is the reference under which you will be able to find
the variant again, eg in the Load Variant dialogue. The weather data is also loaded here, the
hot water requirement is entered and the ambient temperature for the central boiler plant is
defined. This temperature is the reference temperature for the calculation of storage tank
losses and secondary circulation losses.

After loading the weather file for Aachen from the weather database for Germany (additional
weather data for other countries can be installed from the CD), we click on the red arrow to go
to the next dialogue: Hot Water Consumption.

On the Parameters worksheet you enter the average daily consumption for the operating period
given on the Operating Times worksheet - usually the average daily consumption over a year.
At the same time, the total consumption for the operating period and the resulting energy
consumption are shown. The total consumption figure is dependent on the values entered under
Temperatures on the Parameters worksheet.

For our example of a bungalow in Aachen, we know that hot water is required for a family of 5.
If we assume a high standard, say 35 litres per person per day, we get to a total of 175 litres per
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day at a temperature of 50 degrees centigrade. This daily consumption will not be spread out
equally over the day, but will be required at certain periods in differing volumes. This pattern of
use is illustrated in the Load Profiles. A number of different Load Profiles are available for
selection from the database and these can be loaded via the Select button.

Click on the Parameters button to check and make changes to the load profile.

Hot Water Consumption E

Parameters I Eirculaliunl Operating Timesl

¥ Eircuiation Avaiabls

—Consumption (inked to Operating Times}

* Average Daily Congumption 175 |

= Annual Consurmption 53,08 s

Resulting Annual Energy A equirement: 2953 .53 Kwh

[ Temperature:

Desired Temp of Hat Water: ISD T

Cold \water Temperature in February: IS ’C

Cold Water Temperature in August: I‘\ 2 T

[ Load Profile [C: ption Profile]

House [evening max.] Select |
Patameters | O] | )
- | - | Figure 4.2.3:

Hot Water Consumption dialogue

Our bungalow will have a hot water secondary circulation system. You can take account of this
by selecting Secondary Circulation Available at the top of the Parameters worksheet (Hot
Water Consumption dialogue). Once selected, a new worksheet will appear, labelled
Circulation.

Hot Water Consumption E

Parameters  Cireulation | Operating Timesl

Simple Length of Piping System: I‘\ 0 m

Temperature Difference - FIDW./‘F\etum:|3 K

Specific Losses: |05 Wl K]

Annual Circulation Losses: 1067.2 Kiwh
Resulting Yolumetric Flow Rate: 34,45 Ith

i Circulation Operating Time:
0 ¥ Al Daps the Same
21 2
18 E
15 |
12 Cancel | Figure 4.2.4:

- | - | Secondary Circulation worksheet from
the Hot Water Consumption dialogue

On this worksheet, the circulation heat losses are calculated, based on the single length of
piping and the specific losses. By changing the temperature difference you can adjust the
volumetric flow rate resulting from the circulation pump. Click on the individual hours of the
switching timer to adjust the daily running times for the pump. Deselect All Days the Same to
individually adjust the daily running times for each day of the week.
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On the final worksheet of this dialogue, Operating Times, you can enter (independently from
the Load Profile settings) breaks in the hot water supply, e.g. during holiday periods. During the
operating times that are deselected here, the consumption and circulation will be set at zero.

This completes the entries for hot water consumption and we click on the red arrow again to
take us forward to the Collector Loop Connection dialogue. From here you can change the
Volumetric Flow Rate in the collector loop, as well as the mix of the heat conducting medium, eg
in order to simulate a low flow system. In this case, the volumetric flow rate in the collector loop
would be between 10 and 20I/m?h. From the Control worksheet you can define the
parameters for the collector loop pump control, which is set according to specified temperature
differences.

By clicking again on the red arrow, or on the Parameters button, you come to the Collector
Array dialogue. In the Collector section of the Parameters worksheet, click on the Select
button to go to the collector database, from which you can make a selection from the list of
manufacturers and collector types. In the header bar, there are drop-down lists of
manufacturers and collector types, which assist you in finding the product of your choice quickly
and easily.

i Open File... M=l E3

Type

[wagner1,.C0 =] |/[ Display an =l
VAMA Euokima -

[ Toee [ Tupe [ Grosss.. [ Active... |
EURD C204R Flat-Plate Collsctor 261 2,37
EUROD C20HT Flat-Plate Collect 262 238
EURD C20HTF Flat-Plate C 281 237
EURO C20 FlatPlste Collsctor 262 230

"/ agner & CO LBS Flat-Plate Callectar 5,78 5,07

[\ agner & CO LBSHT Flat-Plate Collector 578 507

\wagner & C0 LB 5 it Antelenglas Flat-Plate Calector 570 507

"/ agner & CO LB B4HT Flat-Plate Collector .08 E.40

[\ agner & CO LB B4 mit Antireflerglas Flat-Plate Collector 7.08 £.40

\wagner & C0 LB 64 Flat-Plate Calector 700 640

"/ agner & CO LB 7EHT Flat-Plate Collector 843 TR0

[ agner & CO LB 76 mit Antireflexglas Flat-Plate Collector 8.43 .60

Wwagner & C0 LB 75 Flat Plate Calectar 8.49 760

'/ agner & CO WaC0 CP 7 Evacuated Tube Collector 1,30 110

ggg5&8g

g

Figure 4.2.5:
| Collector selection dialogue

oK Cancel

Click on the preferred collector, or select and click on OK, to incorporate the collector into your
project design. Entering the number of collectors automatically gives the collector area. We
decide to start with 7 collectors with a total active solar surface of 7 m2. This is the active area
that is available to convert the sun’s radiation and which forms the basis of test institute
calculations to determine the collector coefficient.

On the Inclination worksheet you will find the parameters for the orientation and tilt angle of the
collector array. The Azimuth Angle is the horizontal deviation between the collector surface
vertical and the geographical south in the northern hemisphere (or the north in the southern
hemisphere). It is 0° when the surface is facing toward the sun’s highest point (zenith). In our
case the building is in the northern hemisphere and the building’s longitudinal axis runs from
south east towards the north west. If the collectors are also installed parallel to this axis, the
collector vertical (perpendicular to the active surface) points towards the south west. The
azimuth is, therefore, in our case the angle between the south and south west, that is +45
degrees.
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As our example deals purely with hot water supply, we can install the collectors at a tilt angle to
gain the maximum possible irradiation. The absolute values for irradiation are given at the
bottom of the dialogue. For a south west orientation, a tilt angle of 30 to 35 degrees results in
maximum irradiation values. For the time being, it is however more effective to select the
steeper angle. Thus you can answer the architects question regarding the tilt angle — 35
degrees from the horizontal. At a later stage, we will be able to optimise this angle by carrying
out a number of simulations with different angles and then comparing the results.

In the case that you already have information regarding the length of piping from the water
heating system to the roof, the single length should be entered on the Piping worksheet. If this
value is not known, the pre-set values can be adopted.

Click on the red arrow to go to the next dialogue, the Bivalent Domestic Hot Water Tank. As
our calculation will be based on hot water consumption of 175 litres, we select a storage tank of
double size, i.e. 350 litres, which you can load from the database by clicking on the Select
button. If you want to use a storage tank that is not included in the database, you are able to
change the tank volume after loading. The tank will then be saved in the project with the data as
amended.

We do not need to make any further entries for the storage tank, and the Control settings also
remain unchanged. The pre-set value for the Desired Temperature of Tank of 0 K (Kelvin) on
the Control worksheet, means that the upper-tank temperature corresponds to the desired
temperature of hot water, which, in this case, we set at 50 °C.

A further click on the red arrow brings us to the Boiler dialogue. The architect’s plans show a
floor space of 240 m?. As we need to define a heating boiler, but a calculation of the heating
requirement is not available, we can estimate the required power at 240 m? * 50 W/m? = 12 kW
and load a correspondingly sized heating oil boiler from the database (via the Select button).
We leave the pre-set value for the boiler's Nominal Output unchanged.

0il Boiler =
Parameters I Eff\c\eﬂc}ll
= Fized

Manufacturer I T*50L Databass

Type: [0 Boder (12 ki)

Maminal Output: (12 (3%

£ —Specific

Reference: |D\| Boiler

Maminal Output iz dependent on the Hot % ater and 5 pace Heating Requirement,

Fuet
’7 Fuel Qil <z ‘
Operating Time:

Jan |Feb [Mar |Apr |[May [Jun [Jul  [Aug [Sep |Oct |Mov [Dec Caneel |

Operating Days: 273 Days Figure 426
-
LI —I Dialogue for the definition of the boiler.

As we want the solar system to provide hot water in summer without the use of a boiler, we click
on the months of June, July and August under Operating Times, (they change from green to
white), so that boiler operation is halted during these months.

We have now reached the end of the dialogue chain and can exit the main dialogue by clicking
on OK.
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4.2.3 Simulation

After entering the parameters for your solar system, you are now in a position to calculate the
system operating conditions over a period of a year by running a simulation. The simulation can
be started in two ways: either click on the Start Simulation button in the button bar (calculator
symbol) or via the main menu Calculations | Simulation (which will open the Simulation
Period dialogue prior to simulation).

On the Simulation Period dialogue, the Simulation Period is pre-set at 1 whole year, and the
results Recording Interval at 1 day. Both settings will suffice for our first simulation. The Pre-
run of 3 days means that the simulation runs for 3 days before the first data is recorded (on 1
January).

Simulation, with the pre-set values, can be started direct by clicking on the Start
Simulation button in the button bar.

From the Simulation Period dialogue, the simulation is started by clicking on OK. Once the
simulation has started you are able to click on the View button and observe the system’s
temperature fluctuations. Click on the button again to return to fast mode and once the
simulation has been successfully completed, the following dialogue will appear:

Simulation Complete

Create a S Report?
reate a Summary Repol ﬁ @Emjedﬁepoﬁ |

Is a Graphical Evaluation of the
Results required? = I& Graphics |

Carry out an Economic Efficiency

Calculation? lIﬁ_-'-T"i

+ Econamic Efficiency

Return to Programme Screen. ﬁ @ Close |

Simulation Results can also be evaluated via the menus 'Results\Graphics' and
'ResultsiFroject Report'.

Figure 4.2.7:

Simulation Time: 00:00:09 N . .
e Selection dialogue at end of simulation.

4.2.4 Evaluation

An initial evaluation of the system is always possible via the Project Report. If you create this
report, the first page will show a summary of the most important dimensions, the solar fraction
and the system efficiency. On this page we are also given the answer to the question of heating
oil savings: the solar system makes annual savings of approx. 400 litres of heating oil.

On the second page, the values for the basic parameters are given and on the third page there
are two graphics to assist in evaluation of the system.

The first graphic shows the course of the solar contribution over a period of 1 year in weekly
intervals. The second graphic shows the maximum temperatures that the collectors reach on
every day of the year. If you experience difficulties in printing these graphics with your printer,
you can produce the report in PDF format using Acrobat Reader® via the Options | Default
Data | Project Report menu. Once a report has been created it can be accessed via the
Results | Project Report menu.
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In order to answer the question regarding daily storage tank temperature, click on the
™ Create Graph button or go to the Results | Graphics menu.

et el P by Promct Trew | Lt ol ot on et |

o000

oog

Figure 4.2.8:
Selection dialogue to produce a
results graph

e =

First of all, you are able to make a selection from the results that are available for each
component listed in the project tree in the left-hand section. With the Bivalent DHW Tank,
information on the upper-tank temperature is given if Sensor: Auxiliary Heating On is selected.
On clicking OK, a graph is produced plotting the mean monthly temperatures. Daily
temperature values can be set by double-clicking on the x-axis or, via the Axes | X-AXis menu.

Scale of X-Axis |

Dizplay Interal |'| I b arith j

Colurnn 4#idth |'| I Days j

Diizplay from I 1.4
Cancel | Figure 4.2.9:

Sizing the x-axis for a daily temperatures graph

You can select the Display Interval and the value for the Column Width here. With a setting of
Month, Days and Display from: 1.6, as illustrated above, the daily tank temperature is shown
from 1% June. You can change the display interval with the red arrow button and jump to the
next month.
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Figure 4.2.10:
Daily temperature
graph

The graph therefore gives the answer to the question of the number of days that the tank
reaches a temperature of 35 degrees. The evaluation is even simpler if you convert the graph
into a table via the Table menu.

A more precise measure of the temperature course can be gained if the temperature break-
down is shown in hourly intervals. However, in order to do this it is necessary to record the
values in hourly intervals during simulation. Go back to the Calculations | Simulation menu
and set the Recording Interval at 1 hour. Carry out a new simulation and then you will be able to
study temperature changes by the hour! To do this, select a Display Interval of 1 day for the x-
axis.

Continue with this example and consider how the number of days can be reduced in which the
temperature falls below 35°C. Change individual parameters, such as storage tank size, tilt
angle and collector area! Run another simulation and evaluate the results.

Finally, the architect is asking you about additional building requirements. Recommend that hot
water connections for a washing machine and dishwasher be built into the system. With these
machines the hot water consumption is increased by 20-40 litres daily, which can be supplied
by the solar system, and therefore save valuable energy.
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5 MeteoSyn

(Not available with all programme versions.)

With the MeteoSyn (meteorological synthesis) climate generator you can produce the hourly
data required to simulate a solar system in T*SOL from monthly mean values for radiation and
temperature.

You can open the four dialogue windows in succession using the Continue and Back buttons,
or you can click on the corresponding icon in the navigation bar.

Start

Location Data

Monthly Values

Hourly Values
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5.1 Welcome

(MeteoSyn is not available with all programme versions.)

@ With keteaSyn you can use monthly values for radiation and temperature to
generate the hourly wvalues required to run & T*S0L simulation.
The Meteo3yn database contains monthly mean values for approx. 2,000
locations worldwide. By simply entering the monthly mean values for amy new
@ location, you can extend the database. If you do not know the monthhy values for
a particular location, yvou can go to the NASA website to obtain monthly values
for radiation and temperature for additional locations. Select "Average
Insolation" and "Air Temperature At 10 m".

Welcome

Laocation Duata

ﬁl After loading data for a location from the database or entering the maonthly mean
values, the hourly walues for T*S0L are created and saved in the Meteo folder of
the programme directory. [fyou then go back into T*30L, wou can load the
Monthly values weather file for the new location direct fram the T*S0L load weather file dialogue
windoy,'

Hourly Y alues

Back | | Continue || Cancel

A detailed description of MeteoSyn and how it is used with T*SOL is given in the dialogue
window, which also contains a link to a website where you can obtain additional weather data.
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5.2 Location Data

(MeteoSyn is not available with all programme versions.)

" MeteoSyn

@ & Define New Location Location from Database

welcame Country I j

County / State |
ol

Location Mame I

Location Data )
Postal / Zip Code I
l:ﬁll Height ID m
Lowest Qutside li

b onthly W alues Ternperature 1200 °C [ calculate

Temperature Range IIZI.iJIZi G calculate

=3 Longitude (East=-180 Show Decimal Place in
S
West=+150) s @ Degrees (00°00'-00°59"

Howrly Y alues

LatitudeiSouth Pole=-90
Morth Pole= +90)

Time Zone |UJU m i |

o°lo’ Cecimals {0,00-0,99)

| Cancel | . Help |

This is where you select the location you want to generate weather data for. You can:
e |oad a location from the database delivered with the programme
e Oryou can create a new location.

You are only able to save a location in hourly format for use in the MeteoSyn database if you
select Define New Location. If you select Location from Database, you will need to select the
country and location from the lists provided. The weather data record generated for T*SOL is
then created in either case in the Hourly Values dialogue. The database delivered with the
programme contains monthly values for approximately 2,000 locations worldwide.

Location names that appear in green are user-defined locations, which can be amended and
deleted.

You should always enter the county/state and postal/zip code, as these will be helpful when you
want to use the sort facility in T*SOL’s load weather data file dialogue.
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You will also need to enter the Lowest Outside Temperature. This value is required to
calculate the annual heating energy requirement. In Germany the DIN 4701 standard ambient
temperature should be entered. Otherwise the lowest daily average temperature, e.g. as used in
sizing the heating system.

The Temperature Range is the Difference between the highest monthly average value for the
highest hourly daily temperature and the lowest monthly average value for the lowest hourly
daily temperature. The monthly mean values for the highest hourly daily temperature - or the
monthly mean values for the lowest hourly daily temperature - is calculated from the hourly
temperature values, where the lowest or highest hourly temperature is determined for each day
and the average for each month is then calculated.

Temperature Range =
Monthly max( Z; (Daily max (Ti;x)) / (Days per month) )
Monthly min( %; (Daily min (T;;))/ (Days per month) )
with i as the hourly, j as the daily and k as the monthly running index.

A Time Zone is an area in the world where the same time is valid. Ideally, they run along the
degrees of longitude from the North/South Poles. For political reasons, however, the time zones
for many countries deviate from the ideal time zone. The actual time zone for the location needs
to be entered.

In MeteoSyn, time zones are counted from 0 westwards up to 23.
Greenwich Mean Time (GMT) = time zone 0
Central European Time (CET) = time zone 23

Click on i (next to the Time Zone field) for a map showing the world’s time zones.
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5.3 Monthly Values

(MeteoSyn is not available with all programme versions.)

@ Deta |S|mu|atlon5y5tem INSEL |
Source
S, Feasured Period {Years)
T known Measured Period
422
g
Month Global Radiation [W/m=z] |Mean external Temperature
Location Data Jan 526,0 4286 BT
Feb 296,0 27,8 HUBTRALI
ﬂ Mar 274,0 247 CountryhState:
Apr 245,0 19,7
Ma 195,0 15,3 =
Manthly Values 2 ! — Lacation Mame:
Jun 182,0 12,2 ALICE SPRINGS
- Jul 192,0 [11,7
= Aug 217,0 14,4
Se 259,0 18,3
Hourly ¥ alues P L il ‘ Save Data Record ‘
Oct 299,0 72,8
Mov 305,0 25,8 ‘ Save Data Reczard ‘
Dec 309,0 27,8
R 258,5 |2l],3 | ‘ Datensate ldschen ‘

Back | | Continue || Cancel |

The monthly values are shown here, if the locations come from a database.

If you want to define a New Weather Data Record you should enter the values here and then
save the location.

Only user-defined locations can be deleted or overwritten.

If you have selected Define New Location in the previous dialogue window, you can enter the
Data Source in the input field provided. This entry then appears in the project report.

If known, you can enter the Measured Period (Years), which should be input in whole years.
This period is also shown in T*SOL'’s load weather data file dialogue and appears in the project
report.

Monthly mean values should be entered in W/m? under Global Radiation.

Continue to the Hourly Values dialogue to create a T*"SOL weather data record.

34 Dr. Valentin EnergieSoftware GmbH



T*SOL Manual 5 MeteoSyn

5.4 Hourly Values

(MeteoSyn is not available with all programme versions.)

}'Hsi'-MeteoSyn

Welcome 284 500
24
229
A7) [ 250
Z ‘ 2D B
o 200
. 16 &
Laocation Duata [ERFE -
o2 150 =
104
a ] Elili
B B
Manthly Walues 4 =0
2_
0 et [
= 2 4 6 8 10 12
| [ External Tempersture [[] Global Radiation l
Hourly Y alues

Back | | Continue || Cloze

In this dialogue you will need to save the weather location that you have created. When you
confirm by clicking on Save, hourly weather data is generated in file format with the ending
.wbv, and this is saved into T*SOL’s standard weather directory.

If you then go back into T*SOL, you can load the newly created weather file directly from
T*SOL’s load weather data file dialogue.

This file, containing the hourly values required to carry out a simulation with T*SOL or PV*SOL,
remains permanently in the Meteo directory. The file appears in the Select Weather File
dialogue, automatically under the country name that is selected in the MeteoSyn Location Data
(5.2) dialogue.
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