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Renewable Energy
Solar collector lab

The instantaneous efficiency of the solar collector is the
ratio of the useful energy to the energy of solar radiation. The
instantaneous efficiency of the solar collector can be
determined at a given moment from the ratio of the useful
power Q, to the solar radiation power:

n= Q .100%:M.100%
- A I-A
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Renewable Energy
Solar collector lab

BUT . .
Time [min]
Tetmperature [°C] 28.8
0 5 10 15 28.7 —
Renewable Tout 1(ST-1) 51 51.5 51.9 522 28.6 ——
energy Ty 1(ST-2) 28 282 | 285 | 287 F 285 /-l/
':Tin+ToutV2 ?v':" 284 /.——
-l
AC dec T, (ST-5) 23 23 23 23 5 28.3 /_,,
esign 2 282
(Tiul=+Tout1=):2'Ta 18.1 .-______.-i""'"
p [ke/m’] 28 T/
UNIF] Qr [Vh]-(SC-1) 40 40 40 40 27.9 -
m [kg/s]-(SC-1) 0 2 4 6 8 10 12 14 16
cp [Tkg/K] Time [min]
Qu [W]
uco A [m2] s
E [W/m2] _ 41 E——
1 [%] N o
VTDK 2 402 —
o - +« 40
Tin2(ST-6) 25 252 254 25.7 E 205 4‘-‘/"
Towt 2(ST-7) 39.3 40.2 40.7 412 3‘9 qf"'
RTA T eottect ((ST-4) 47.1 47.4 47.8 48.1 0 2 8 10 12 14 16
Qu [V'min] -(SC-2) Time [min]
| Average efficiency: _ I
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Renewable Energy

Setting
BUT N v Vawg n Navg P Pavg
Yo m/s m/s rpm rpm W wW
40 5 4.9 108 105 0.001 0.001
4.8 102 0.001
Renewable 50 6 6.3 350 355 0.01 0.015
energy ® il 6.6 360 0.02
(|« % 60 7.2 76 469 483 5 0.03 0.04
i 8 498 0.05
70 7 7.75 570 580 0.05 0.06
HVAC design - 8.5 590 0.07
80 8.5 8.05 681 697 0.07 0.085
9.4 713 0.1
20 9.9 9.95 777 783.5 0.1 0.115
UNIFI 10 790 0.13
100 98 10 857 876 012 0.125
10.2 895 013
Uco 1000 0.14
900 $
0.12
800 /
VTDK 700 0.1
_ a0 7&
£ = 0.08
g 500 2 /-
r o 0.06
RTA = 400
300 0.04
200
100 / 0.02 o
0 0 /
0 2 4 6 3 10 12 0 2 4 6 8 10 12
v [m/s] v [m/s]
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HVAC design

info on the material d A )l R
| Name of proj.: Design of floor heating system m | Wim-K) | kg/m®|m?-K/w|
Gz Floor covering: Linoleum 0.015 m-KwW 0,015
Address: Via Celestino Bianchi, 10 Cement screed. 0,0700 1,300( 2200| 0,054
B City: Firenze KAN-therm Tacker foamed polystyrene board EPS100 038 (PS20) 0,0200| 0,038 20| 0,526
= Designer: Andrea Menei Profil2 foamed polystyrene board EPS100 038 (PS20) whit PS f 0,0900 0,038 20| 2,368
BUT & Date of calo:|Monday 4 July 2022 16:54 PE foil for laying under thermal insulation D = 0,15 mm 00002 0,200| 1300| 0,001
S Concrete base under the floor. 0,1500 1,400| 2200| 0,107
(@
= |Info on pipes type:
fh Type A: ¢ KAN BLUEFLOOR Type B:
Renewable energy [ p——— Type D a A a a a a
# Type E: Type F:
Type G: Type H:
Type I1: Type J:
HVAC design Type K: wel: -
Type M: Type N: > Lo
Type O: Type E:
UNIFI Symbol of the heat source: HANGING BOILER
Parameters of the heating agent: 10 0
6, [°CI: 50,00 8, [°C]: 40,00 : :2(JC Jool R 1 . ESRRRY ey
uco 8y . [°CI: 33,67
Type of agent: Water Concentration, [%]: 100,00 oo e te
e A=18.02 W T=Cal.m W
Info on the heating system: 3l o ’45:0'0‘7(;“00’.3;_63'700:""
VTDK The total water flow in the installation M;, ;. [ka/s]: 0,066 . o [
Total installation capacity Vi, ... [1]: 32
Calculation thermal power of the installation q’HL..inatf [W]: 2863
Power lost ‘I’loat.inatr [W]: 897
RTA Total power transferred by the installation q’t‘.ot’..inatf [W]: 3760
Parameters of the heat source: HANGING BOILER u : . ]
Apgs, [Pal: 1000 Vas, [11: 5.0 il — S (o SEIEEEE
Required disposable pressure in the source APgyi.,. [Pal: 8084 |l H — Sl | | I : Rt
Additional power reserve for charging the bufferd®y) ,egerver [W] . 1| Batmoomge\&v.lzﬁc?aw.lndow._ T . o l: - dh Gal (AfE= ___.Knchen w;g;%ndowaasj_
'he total design power of the heat source in winter ‘I’HL.,wint—.ezr [1: 2863 10 : =5 fh;’z,“drnj__fsa,_m | - fé“o— i : A=3_f"':2mggj_isa,_m :
culated thermal power of the source in the summer @y _npe,, [W: :A’:O'Oof;":;é;'foo:m A’zo'oi;":;;;jmo:m
design power of the heat sonrce in transition period q’HL..part' [1:
Number of concnrrently working flat stations.NFslsim, [pes.]:
1.1 a
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Design of a school in Bialystok

H H H H H

Bialystok N

Irraggiamento gl
! Radiazione

20
151

101

54
0+
S
-10
-151

femperatura [°C]

ale

4

-20 T
Gen Feb

M

Informazioni sui risultati

Incertezza di valori annual
Trend di Gh / decennio: -
Luoghi per l'interpolazion:
Luoghi usati per I'interpol:

1
Kitzhan
7 me

h=2.438 m

Erasmus+

s
r..J?: L‘!#

18 m*
438 m h=2.438 m

)

5
Local

I

Canteen

115

i

Clase
84 m*
h=2.438m

£
Class
B6 m°

m
h=2.438 m

2
Class
84 m*

m
h=2.438 m
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Tabella dati
& Soleggiamento

.

JQit Nov Dic

le [kWh/m?]

di dati satellitari: 1(
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Pianibel
Clearlite
6 mm

Design of a school in Bialystok  EBleasmus+ adoonskins

Acoustic

PVB clear

0.76 mm

Pianibel Energy Argon S0% Planibel
Clearlite 65/42S 15 mm Clearlite
6 mm 6 mm

Themally

toughened

o

Argon S0%
15mm

Performance summary
55 35 28
r SF LR
Planibel Acoustic Planibel
Clearlite PVB clear Clearlite
6 mm 0.76 mm 6 mm

Thermally
toughened

26 0.40
LRint SC

1) Type of building elements 2) Scegliere il periodo delle variazioni termiche (<= 24 ore)
Periodo delle variazioni termiche T [sec] 86400
Chl usura Vertlcale Resistenza fermica sup interna Rsi [M2KAN] 013
Resistenza termica sup esterna Rse [m2KAN] 0.04
Thickness| Thermal Thermal Calore Density | Air thermal Thermal
Layer descripton (s) |conductivity resistance| specifico (p) resistance Resistance
[m] (A) [W/mK] | [mqk/w] | (€) [/kgK] | [ka/m3] [M2KANV] [m2k/w]

Plasterboard panel

Alr Cavity

Rock wool

0SB panel

Water and windproof sheet

Insulation layer

0SB panel

External insulation

#DIV/0! #DIV/0!

1111111115

(=) [ N a0 =N TV (OGN E

External plaster

Total thickness of the stratigraphy [cm]  36.40

http./iwww.mygreenbuildings.org
Regime periodico stabilizzato

RESULTS

#DIV/01 #DIV/0!

Total thermal resistance [m2KAW]

5.607

2011 @ Ing. Andrea Ursini Casalena

Decremen factor fd
Time shift P
Periodic thermal transmittance IYiel

[
(N
W/m2K1

#RIF!

#RIF!

#RIF!

Surface mass Ms [kg/m2]
Resistenza termica totale Rt [mM2KMW]
Thermal transmittance U NWimzKl

59
5.607
0.178

0.8
Ug
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Green Roof

In Poland temperatures range from -22°C to +30°C. Part of the roof is shaded all day.

We therefore choose to use an EXTENSIVE GREEN ROOF, which needs little water, little maintenance and the
plants can survive even without the sun.

This kind of roof is less expensive than intensive green roof.

Layer of extensitive green roof:
1- Sloping floor (with insulation layer);
2- Rootproof waterproof covering (mechanical protection
layer) —4 mm
3- Draining and storage element in EPS (storage capacity
51/m2) — 47 mm
4- Protective filter element (geotextile sheet) — 2 mm
5- Soil layer consisting of volcanic aggregates — 80 mm
6- Vegetal layer composed of sedum
Total weight = 93,00 km/m2

6 5 4 3 2 1
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2_ELECTRC LOADS

Design of Photovoltaic panels

1. WORKING CONDITIONS
) o Corrected
BUT Daily Solar Radiation Sun peak hour .
in collector (Kwh/m?) (HSP) Electric Load
January 0.61
Renewable energy Mach 261
May 5,23
HVAC design j::;'e 232
August 4,55
September 3,00
UNIFI October 1,61
November 0.67
December 0,55
Annual Percentage of
uco I occupance
January 50
Februa 100
VDK 3. DETERMINATIONN OF THE FACTOR Y= L/HSP e 00
April 80
RTA May 100
July 10
August 80
September 100
October 100
November 100
December 10
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4. CHARACTERISTICS OF THE PV PANELS

9. DESIGN OF THE INVERTER

Power of the selected inverter (W):

1200,00
NUMBER OF INVERTERS OF THE PROJECT: -

8. DESING OF CHARGE CONTROLLER SYSTEM

Intensity of the selected Charge Controller (A):

NUMBER OF CHARGE CONTROLLER OF
THE PROYECT:

5. DESIGN OF THE PV SYSTEM ﬁ

Number or PY Panel in Serie 1.00 7. DESIGN OF THE BATTERY BANK

Number of PV Panel in Parallel 103.00 Number of autonomy days:
Capacity of the Battery Bank (Ah):

TOTAL NUMBER OF PV PANELS _ Number of Batteries in Serie in the Proyect:

Total Power of the PV system (W) _ Number of Batteries in Parallel in the Proyect:

6. CHARACTERISTIC OF THE BATTERIES
Volatage of the Batteries (V):

:: Battery Capacity (Ah):
Depth of discharge {%]):

Wire losses (%): 100,00%

Panel Power (W)
Panel Voltage (V)

Working Voltage (V)
Intensity in the Maximun power point (A)
Voltage in the Maximum Power Point (V)

Short Circuit Intensity (A)
Open Circuit Voltage (V)
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1. WORKING CONDITIONS

Daily Solar
Radiation in Ambient Temperature of
collector temperature network water
(Kwh/m?) (C) (sC
January -3.30 6,33
February 5,51
Mach 6,07
April 7.91
May 10,57
June 13,31
July 15,40
August 16,28
September 16,70
October 13,82
November 11,15
December 8,42
Annual

2. WATER DEMAND AND HEATING LOAD

Occupance: (N° Persons)

75,00

Percentage of Occupance (%)

100,00

Water Demand/person{60°C)

3,00

Storage temperature (2C)

60,00

Monthly water | Heating Load
demand (MJ/month)

Heating
Load (Kwh)

A

Monthly Solar Erasmus+ add-on-skills

Radiation in

collector
Number of Days by month (Kwhfmz)
31 19,00
28 35,00 ®
; s Design Solar
30 117,00
31 162,00
30 159 68 I I t
31 166,00 CO ec Ors
31 141,00
30 90,00
31 50,00
30 20,00
31 17,00

3. COLLECTOR SPECIFICATIONS

Collector Area {mzj

Optical efficiency Fr{ta)
Heat Loss Coefficient Fr U

—

Height (m)

Inclination

Orientation
Absorbed Thermal Useful E im?
tamargy',"m2 losses/m’ SEL:( :fer?ym Collector efficiecy (%)
(Kwh/m?) (Kwh/m?) (Kwhim?’)

Annual
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4.  DESIGN OF INSTALLATION {f-chart method) Erasmus+ add-on-skills

Proposed total collector area (m2)

Proposed number of Collectors

Proposed volume of tank (I):

BUT 50 000,00

45 000,00
40 000,00

35000,00 / \

Renewable energy

-§ 30 000,00 / \
f_ 25 000,00

g’ 20 000,00 / \ Heating Load
HVAC design S 15 000,00 / \

Useful Energy

10 000,00

/ \
5000,00 / \\

UNIFI 0,00

-5 000,00

uco I
1 400,00

1 200,00

VTDK 1 000,00

A
[\

RTA 600,00

400,00 // \\
200,00 / \
0,00

N < X

-200,00

Solar Contribution
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= 2 Trimble Connect AddOnskills - Team 3 ~ Q a2 @

DE]
M em b ri d el p rogetto Invita le persone a proiettare
BUT Attivita
Da fare Gruppi Nuovogruppo Tutti i membri del progetto Ruolo ~  Stato ~ Q_ @
Squadra Tutti i membri del progetto Nome Datore di lavoro Ruolo Stato Ultimo accesso
6 Utenti
Renewable energy Impostazioni . ——
GRUPPI PERSONALIZZATI N ndrea mencil@stud.unifiic - amminis...  Attivo 11 luglio 2022, 01:36
Nessun gruppo trovato
; Ifn:';jf;\;vg;;?;imm - amminis...  Attivo 11 luglio 2022, 01:35
HVAC design
; E;Sg]i:swzidg:itol:s Kaspars Utente Attivo 11 luglio 2022, 01:05
kp18041@edu.rta.lv
[ Edita Sarkiene : ; .
UNIFI - projectaddes@gmail.com - Utente Attivo 11 luglio 2022, 01:05
; Anamatjia VALDERBAMA RUFASTO Anamaria Valderrama Utente Attivo 11 luglio 2022, 01:04
ana maria vr@hotmail.com
uco = 2 Trimble Connect AddOnskills - Team 3 ~ Q 2 @ =

]|
um
.

Dati
Esploratore :

VTD K B Esploratore

@ Visualizzazioni Nome Modificato da Modificato il Dimensione Tag
RTA - [ ] 01 BEP ANDREA MENCI 11 luglio 2022 oB
£0 Attivita
[ ] 02_IFC ANDREA MENCI 11 luglio 2022 1,82 MB
DEREIS
squadra [ ] 03_RVT ANDREA MENCI 11 luglio 2022 8.76 MB
L impostazioni [ 04_DOCUMENTI Kaspars Pigagkovs 11 luglio 2022 0B
- 05 ALTRO Kaspars Pigaskovs 11 luglio 2022 0B
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Type Properties X
Famiy: |System Famiy: Basic Wal v Load...
Type: [ 1 = I ] Duplcate. |
Type Parameters

Parameter I Value |=| A

Structure —_——
Wrapping at Inserts Do not wrap

Wrapping at Ends None

Width 514.0

Function Exterior

oa cale Fill Pattern

Coarse Scale Fill Color

Structural Material

i Concrete Masonry Units

|Heat Transfer Coefficient (%)} 0.1902 W/(m*.K)

Thermal Resistance (R)

5.2568 (m*K)/W

Roughness

Thermal Mass 48.81 kI/K
Absorptance 0.700000
3

What do these properties do?

<< Preview
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Instructions

@ Here's the solution to the previous puzzle. How many times should you repe

Blocks ‘ Workspace: 8 / 8 blocl

BUT

move by (52 pixels

repeat mes
° = .
turn by [EI®) degrees do | re| [10 Rily T

do | set color | ndom color
[ rgbeat times

Renewable energy

= do (" move by L9 pixels
- o

O Reset < set color | random color {iturn by E]8) degrees
_move by 1) pixels

v §Y @ degrees

HVAC design

Need help? see these videos and hints repeat times

UNIFI

sketch.ino @ diagram.json libraries.txt Library Manager ~ Simulation

1 #include "DHTesp.h” (©00:00799 (#)93%
: 000
const int DHT_PIN = 15;

3
UCO 4 DHTesp dhtSenser;
5
6  void setup() { W
7 Serial.begin(115200);
8 dhtSensor.setup(DHT_PIN, DHTesp::DHT22);
VTDK ;
10 }
11

12 void loop() {
13 TempAndHumidity data = dhtSensor.getTempAndHumidity();
14 serial.println("Temp: " + string(data.temperature, 2) + "°C");

15 serial.printin("Humidity: " + String(data.humidity, 1) + "%");
RTA 16 Serial.println("---");

17 delay(1eee);

18

19 }

20

Temp: 24.00°C
Humidity: 46.6%
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Temperature 6s®
60
BUT £5
40
30
Renewable energy ° — i — —
20
10
HVAC design 0 #a
00:55:30 00:56:00 00:56:30 00:57:00 00:57:30 00:58:0 -
UNIFI
Humidity 6s©
uco 100
20
Q
VTDK o 4
80
40
20
0
00:55:30  00:56:00  00:56:30  00:57:00  00:57:30  00:58:00




&

add-on-skills




Erasmus+

add-on-skills

This project has been funded with support from European Commission.
This publication [communication] reflects the views only of the author,
and the Commission cannot be held responsible for any use which may

be made of the information contained therein.



	Slajd 1
	Slajd 2
	Slajd 3
	Slajd 4
	Slajd 5
	Slajd 6
	Slajd 7
	Slajd 8
	Slajd 9
	Slajd 10
	Slajd 11
	Slajd 12
	Slajd 13
	Slajd 14
	Slajd 15
	Slajd 16
	Slajd 17
	Slajd 18
	Slajd 19
	Slajd 20
	Slajd 21
	Slajd 22
	Slajd 23

