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Training Course for Experts & Professionals

Agenda - Training Course 2

Lay-out, dimensioning and simulation of pumped solar thermal systems
10 - 12 August 2010

Venue:

Centre for Renewable and Sustainable Energy Studies (CRSES), Department of
Mechanical Engineering, Room M203, Stellenbosch University, South Africa

Background Information:

In order to be accepted to take part in this second training course participation either in training
course 1, which took place on 21 and 22 January 2010 in Stellenbosch or the participation at one
of the dissemination workshops is a prerequisite.



The main content of the 2" technical training course will be:

Analyses of the performance of South African thermosyphon and pumped systems based on
monitoring results.

Design, calculation and lay-out of medium sized pumped solar thermal systems by means of
tables, nomograms, calculation tools as well as simulation program T-Sol. Main focus: system
concepts (high and low flow), collector hydraulics, lay out of pumps and expansion vessels,
stagnation behaviour, frost protection, performance criteria and solar yields

Responsibility: “"AEE - Institute for Sustainable Technologies” from Austria in cooperation with
Centre for Renewable and Sustainable Energy Studies (CRSES), Stellenbosch University.

Aim: to increase the knowledge on solar thermal systems and applications of professionals
already working in the field.

Tuesday, 10 August | 08:30-16:00

08:30h | Welcome
Prof. Wikus van Niekerk and Duncan Palmer, CRSES

08:40 h | Repetition of the content of the 1% training course
Werner Weiss, AEE INTEC

10:00 h|Break

10:20 h|Analyses of the performance of South African thermosyphon
systems and of pumped systems
R. Moschik

12:30 h|Lunch

13:30 h | Lay out of pumped solar thermal systems

e General hydraulic schemes

e Mode of operation (High and low flow systems)

e Presentation and discussion of the general principles
Werner Weiss

15:00 h | Break

15:15 h| Medium sized pumped systems (30 — 100 m2 collector area)
e Design principles (hot water systems and combi systems)
e Backup heating
e Distribution: 2 and 4 pipe networks

Werner Weiss

16:00 h|End
Wednesday, 8:30-17:00 h
11 August
8:30 - 12:00 h Whole group - general introduction: Simulation program T-Sol
12:00 h Lunch
13:00 - 17:00 h Split of the group:

Group A: T- Sol Simulations
Group B: Design of solar thermal systems using homgrams, tables
and calculation methods
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Thursday, 12 August |8:30 — 16:00 h
8:30 - 12:30 h Group A: T- Sol Simulations
Group B: Design of solar thermal systems using nomgrams, tables

and calculation methods

12:30 h Lunch

13:30 - 16:00 h Demonstration systems and conclusions

Wednesday, 11 August and Thursday 12 August

Design of medium sized pumped systems (30 - 100 m2)
The aim of this part of the training is to provide professional guidelines for the design of
medium sized pumped systems.

The following topics are going to be in the main focus: system concepts, collector
hydraulics, calculation of the pumps and expansion vessel, stagnation behaviour,
performance criteria and solar yields.

3 options of design tools are presented

1. Design based on tables and nomograms - quick estimation for feasibility studies

2. Calculation tools (detailed calculations - the participants are going to do all design
steps needed for dimensioning of a medium sized system)

3. Simulation with the program T-Sol and short presentation of the freeware RETScreen.
Based on an introductory lecture on the T-Sol program the simulation program is used to
do the simulation of the same system, which was calculated the day before.

4. Finally a comparison will be made of the three design options.



2N\ o/  STELLENBOSCH

N1 Paarl
fe%\ b
%

§é

X $

%\

S\ =

: R4

R304) \ \
4\ CLOETESVILLE

\
Cape Town - Stellenbosch: 45km'
KAYAMANDI |
ERAY
fo/d \
: (00T C/o Banghoek Road & Joubert Street
\ & STELLENBOSCH 7600
w & \ Fo
133 Private Bag X1
V ;' v MATIELAND 7602
o} 3 %o
| W“S\AN‘D 4 g HELSHOOGTE R310)
LEGEND [ AN UNIVERSITEITSOORD ¢ :
A‘(’ \’
g ‘o /«' ’ sp\\,\CELLIERS ENGINEERING j Q\’? SIMONSWYK Fr anschhoek
H Information Office / “0', Wtlef T o ‘“‘,,v. f §§
/ “\0\:«‘ gorcherd  z Kareo g .,,..m.i A
Q Parking I % Andringa i 3 : @ % %&\
eo : (@) e
Trafic lights | | 'n NERRIAN = 41(5,0 UNIEPARK
{R44) Main through routes y/ MERR‘MAN SiSTaTe u . § 2
Other roads / o5 VANDERSTEL }:mﬂ“ - ctorll‘g §
& spom'commsx(? 3 g Victo! ofmeyr 2 7]
besx B y [ .- g g %-éi%, 2 E o 3 JONKERSHOEK s
L S = 5 g INKERS|
| o £ Z T & Murr2y MOSTERTSDRIFT HOEK
5 2 \EBEECK
éé‘/g N-EXA%?;?; /%a’oi; PILE‘N Z z " N%R NGE (665 %y
&$ & e £ FS _\*—K“" =l , & %"M/"“—a ©orduay gos KARINDAL
/ 2 2
z 2 er i
/‘- g 'Eé ;;: % El %gmced .
Yy '!sl @, DORP§ % \q% 2 coemzeeurs
Cape Town Py &2 ?-e_é. g %
5 V
B -
k/. g

DIE BOORD

¥\ pND b 4
e Y S UNIVERSITEITSOORDE

ENGINEERING

o N
D : o > N
| 4 T _x @ S Q)
Olienhout < oo ‘8 R
e 3
Karee : § ®
5 goetewel® =o 2
G e
o o a 1
AR
i 5 8 =
-
MERR O
n
2. Applied Mathematics 4. Mechanical Engineering 6. Electrical & Electronic Engineering 8. Information Technology
Tel: 021 808 4215 Tel: 021 808 4376 Tel: 021 808 4478 Tel: 021 808 4367
Fax: 021 808 3778 Fax: 021 808 4958 Fax: 021 808 4981 Fax: 021 808 4102
1. Dean 3. Industrial Engineering 5. Civil Engineering 7. Process Engineering 9. Library 10. Reitz Hall
Tel: 021808 4204 Tel: 021 808 4241 Tel: 021 808 4369 Tel: 021 808 4485 Tel: 021 808 4301
Fax: 021 808 4206 Fax: 021 808 4245 Fax: 021 808 4440

Fax: 021 808 2059 Fax: 021 808 2211

International dialling code: Replace 021 with +27 21

Please park in Banghoek Street between the Engineering
Faculty and Spar as parking is a problem



