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RETScreen® Energy Model - Solar Water Heating Project

| Training & Support

Site Conditions Estimate Notes/Range
Project name Dom See Online Manual
Project location Katowice, Polska
Nearest location for weather data Katowice ==) Complete SR&HL sheet
Annual solar radiation (tilted surface) MWh/m? 1,13
Annual average temperature °C 7,7 -20.0 t0 30.0
Annual average wind speed m/s 4.6
Desired load temperature °C 55
Hot water use L/d 360
Number of months analysed month 11,20
Energy demand for months analysed MWh 6,25

System Characteristics Estimate Notes/Range
Application type Service hot water (with storage)

Base Case Water Heating System
Heating fuel type - Electricity
Heating system seasonal efficiency % 97% 55% to 350%
Solar Collector
Collector type - Glazed See Technical Note 1
Solar water heating collector manufacturer Viessmann See Product Database
Solar water heating collector model VitoSol 100
Area per collector m? 2,50 1.00 to 5.00
Fr (tau alpha) coefficient - 0,85 0.50 to 0.90
Fr UL coefficient (W/m2)/°C 4,07 3.50t0 6.00
Suggested number of collectors 3
Number of collectors ( 3 |
Total collector area m? 7,5
Storage
Ratio of storage capacity to coll. area L/m? [ 40,0 [ 37.5t0 100.0
Storage capacity L 300
Balance of System
Heat exchanger/antifreeze protection yes/no Yes
Heat exchanger effectiveness % 100% 50% to 85%
Suggested pipe diameter mm 10 8 to 25 or PVC 35 to 50
Pipe diameter mm 16 8 to 25 or PVC 35 to 50
Pumping power per collector area W/m? 15 3t022,0r0
Piping and solar tank losses % 2% 1% to 10%
Losses due to snow and/or dirt % 5% 2% to 10%
Horz. dist. from mech. room to collector m 10 510 20
# of floors from mech. room to collector - 2 0to 20

Estimate

Annual Energy Production (11,20 months analysed)

Pumping energy (electricity) MWh 0,17
Specific yield kWh/m? 389
System efficiency % 38%
Solar fraction % 47%
Renewable energy delivered MWh 2,92

10,50

Notes/Range

Complete Cost Analysis sheet

Version 3.0
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RETScreen® Solar Resource and Heating Load Calculation - Solar Water Heating Project

Site Latitude and Collector Orientation
Nearest location for weather data
Latitude of project location
Slope of solar collector
Azimuth of solar collector

Estimate
Katowice

51,1

45,0

0,0

Notes/Range
See Weather Database

-90.0 to 90.0
0.0 to 90.0
0.0 to 180.0

or method for calculating cold water temperature).

Monthly Inputs

(Note: 1. Cells in grey are not used for energy calculations; 2. Revisit this table to check that all required inputs are filled if you change system type or solar collector type or pool type]

Fraction of Monthly average Monthly Monthly Monthly Monthly average
month daily radiation average average average daily radiation
used on horizontal temperature relative wind speed in plane of
surface humidity solar collector
Month (0-1) (kWh/m?/d) (°C) (%) (m/s) (kWh/m?/d)
January 1,00 0,79 -2,8 89,0 54 1,63
February 1,00 1,45 -1,5 88,0 5,2 2,41
March 1,00 2,37 2,1 82,0 5,2 3,01
April 1,00 3,51 7,5 77,0 4,5 3,69
May 1,00 4,64 12,5 75,0 41 4,34
June 1,00 4,72 16,2 71,0 3,9 4,18
July 0,60 4,94 17,4 65,0 3,9 4,48
August 0,60 4,17 16,8 64,0 3,9 4,19
September 1,00 2,75 13,1 71,0 4,3 3,22
October 1,00 1,93 8,4 80,0 4,5 3,07
November 1,00 0,89 3,6 86,0 4,9 1,64
December 1,00 0,61 -0,5 89,0 5,4 1,28
Annual Season of Use
Solar radiation (horizontal) MWh/m? 1,00 0,89
Solar radiation (tilted surface) MWh/m? 1,13 1,02
Average temperature °C 7,7 71
Average wind speed m/s 4,6 4,7
Water Heating Load Calculation Estimate Notes/Range
Application type - Service hot water
System configuration - With storage
Building or load type - House
Number of units Occupant 6
Rate of occupancy % 100% 50% to 100%
Estimated hot water use (at ~60 °C) L/d 360
Hot water use L/d 360
Desired water temperature °C 55
Days per week system is used d 7 1to7
Cold water temperature - User-defined
Minimum °C 8,0 1.0to 10.0
Maximum °C 15,0 5.0t0 15.0
Months SWH system in use month 11,20
Energy demand for months analysed MWh 6,25
22,48

Return to Energy Model sheet

Version 3.0

© Minister of Natural Resources Canada 1997-2005.
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RETScreen® Cost Analysis - Solar Water Heating Project

Type of project:| Pre-feasibilit

Currency:

Cost references:

Initial Costs (Credits)
Feasibility Study

Quantity Unit Cost

Amount

Relative Costs

Quantity Range Unit Cost Range

[Other - Feasibility study [ Cost 0 [ PLN - | PLN - - -
Sub-total : PLN - 0,0%
Development
[Other - Development [ Cost 0 [PLN - | PLN - - -
Sub-total : PLN - 0,0%
Engineering
[Other - Engineering [ Cost 0 [ PLN - | PLN - - -
Sub-total : PLN - 0,0%
Energy Equipment
Solar collector m? 7,5 PLN 1617 | PLN 12128 - -
Solar storage tank L 300 PLN 9,50 | PLN 2850 - -
Solar loop piping materials m 39 PLN 26,00 | PLN 1005 - -
Circulating pump(s) w 113 PLN 5,00 | PLN 563 - -
Heat exchanger kW 4.5 PLN - | PLN - - -
Transportation project 1 PLN - | PLN - - -
[Other - Energy equipment [ Cost 1 PLN 3350 | PLN 3350 - -
Sub-total : PLN 19 895 100,0%
Balance of System
Collector support structure m? 7.5 PLN - | PLN - - -
Plumbing and control project 1 PLN - | PLN - - -
Collector installation m? 75 PLN - | PLN - - -
Solar loop installation m 39 PLN - | PLN - - -
Auxiliary equipment installation project 1 PLN - | PLN - - -
Transportation project 1 PLN - | PLN - - -
[Other - Balance of system [ Cost 0 PLN - | PLN - - -
Sub-total : PLN - 0,0%
Miscellaneous
Training p-h 4 PLN -] PLN - - -
Contingencies % 0% PLN 19895 PLN - - -
Sub-total : PLN - 0,0%
Initial Costs - Total PLN 19 895 100,0%
Annual Costs (Credits) Quantity Relative Costs Quantity Range Unit Cost Range
O&M
Property taxes/Insurance project 0 PLN - | PLN - - -
O&M labour project 0 PLN - | PLN - - -
[other - 0&M [ Cost 0 PLN - | PLN - - -
Contingencies % 10% PLN - PLN - - -
Sub-total : PLN - 0,0%
Electricity kWh 166 PLN - | PLN - 0,0% - -
Annual Costs - Total PLN - 0,0%

Unit Cost

Periodic Costs (Credits)

Valves and fittings Cost 10 yr PLN - | PLN
PLN
PLN
End of project life - PLN

Interval Range

Unit Cost Range

Go to GHG Analysis sheet

Version 3.0

© Minister of Natural Resources Canada 1997-2005.
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Solar Water Heating Project

Use GHG analysis sheet?

Background Information

Project Information
Project name
Project location

Yes

Dom
Katowice, Polska

Type of analysis: Standard

Global Warming Potential of GHG
1 tonne CH4 = 21 tonnes CO2
1 tonne N20 = 310 tonnes CO2

(IPCC 1996)
(IPCC 1996)

Base Case Electricity System (Baseline)

. CO, emission CH, emission N,O emission Fuel conversion T&D GHG emission
Fuel type Fuel mix .
factor factor factor efficiency losses factor
(%) (kg/GJ) (kg/GJ) (kg/GJ) (%) (%) (tcoo/MWh)

Coal 90,4% 94,6 0,0020 0,0030 35,0% 10,0% 1,092
Large hydro 1,6% 0,0 0,0000 0,0000 100,0% 0,000
Diesel (#2 oil) 0,7% 741 0,0020 0,0020 30,0% 0,897
Biomass 3,7% 0,0 0,0320 0,0040 25,0% 0,028
Natural gas 3,6% 56,1 0,0030 0,0010 45,0% 0,452
Electricity mix 100% 277,7 0,0108 0,0093 9,0% 1,011

CO, emission CH, emission N,O emission

Base Case Heating System (Baseline)

Fuel conversion

GHG emission

Fuel type Fuel mix factor factor factor efficiency factor
(%) (kg/GJ) (kg/GJ) (kg/GJ) (%) (tcor/MWh)
Heating system
Electricity 100,0% 277,7 0,0108 0,0093 97,0% 1,042

Proposed Case Heating System (Solar Water Heating Project)

CO, emission CH, emission N,O emission Fuel conversion GHG emission

Fuel mix

Fuel type factor factor factor efficiency factor
(%) (kg/GJ) (kg/GJ) (kg/GJ) (%) (tco2/MWh)
Heating system
Electricity 5,4% 277,7 0,0108 0,0093 100,0% 1,011
Solar 94,6% 0,0 0,0000 0,0000 100,0% 0,000
Heating energy mix 100,0% 15,8 0,0006 0,0005 0,058

GHG Emission Reduction Summary

Base case GHG Proposed case GHG End-use annual Annual GHG
emission factor emission factor energy delivered emission reduction
(tcoo/MWh) (tcoo/MWh) (MWh) (tcor)
Heating system 1,042 0,058 2,92 2,87
Net GHG emission reduction  {coo/yr 2,87

Complete Financial Summary sheet

Version 3.0 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2005. UNEP/DTIE and NRCan/CETC - Varennes

13-12-2006; kolektory_domjednorodzinny



SauualeA - 9130/uedyN

Auuizpoioups(wop™Aiopie|oy ‘900Z-ZL-€ L

‘G00Z-2661 EPEUBD S92IN0SaY [BINiEN JO JSISIUIN ©

0°C UOISIOA

6v9 91 vi61 V161 o4
Gl9 L GE6 L GE6 | 74
oLzl 1681 168 1 €z
£¥8 0l 098 L 098 1 44
786 8 vze L 74 (4
651 2 88/ 1 88/ 1 0z
LIES €6/ 1 €5 1 6l
8L9¢ 8Ll 8Ll 1 gl
006 | G89 L G89 | 1L
61z 2591 259 1 9l

(Lev 1) 6191 6191 Gl

(950 €) 886G | 885 | vl

(779 ¥) 9GS | 9GS | €l

(00z 9) 925 | 9zs | 4"

(922 2) 961 | 96v | [

(zzz 6) (662) (662) ol

(ezv 8) (8z8) (828) 6

(s66 2) (9g8) (9g8) 8

(8€29) (¥88) (788) L

(558 9) (L16) (116) 9

(€6 ¥) (8¢6) (8¢€6) S

(900 ¥) (¥96) (¥96) 14

(zv0 €) (686) (686) €

(50 2) (Lo 1) (P10 1) z

(6€0 1) (6€0 1) (6€0 1) !
- - - 0
Nd Nd Nd #
aAle|InNWNY Xej-Jouv Xej-aid Jeap

SMO|4 yse) Ajieap

el - onel (0-g) 1s0d-Hpeusg
G0 - abelanod 99IAI8s 1q9Q (RN N1d sBuineg 91940 a7 [enuuy
99z ¢ JAINTd sjuswAedigea L. N1d AdN - ®njeA Juasaid JoN
916 Gl N1d 1gop 109lold  @jelpawiwli IA MO} Ysed annisod-0j-1ea A
6.6 € NTd Aynba yoefoid  z'el IR yoeghed sjdwis
%G'8 % 10Y pue HY| Xej-1eyy
ON | ousseA £}S00 UOONPal OHO SJBINVIED  %G'8 % 10Y pue Hy| xe}-81d
Aypqiseay [eroueury
- Nd - aJ1] 109loud Jo pug
- N1d
- N1d
- N1d sbuny pue saajep
(sypauD) syso9 dipouad
£0Z | N1d lejo] - sbuiaeg [enuuy
6.6 € N1d sjueiy/seAlusOU|
€0Z | N1d awoouy/sbuines Abisus BunesH G568 61 NId %000} 1ejo] - s}so) |enu]
awodauj 1o mm:_>mw jenuuy - N1d o\ood sSnoaue||dsIN
- Nld %00 waysAs Jo soueleg
99z ¢ N1d lejo] - 399 pue sjso) |enuuy G683 6 N1d  %0°00} juswdinbs ABieug
99z ¢ NTd sik Q| - suswAed 1geg - Nid %00 Bunesuibug
- NTd Ayouyos|3 - N1ld %00 juswdojaneg
- NTd \k:le} - Nid %00 Apnys Ayjqises4
}qaQg pue s3so) |jenuuy S§)s0) |eniu]

sBulAeg pue s)so) joafoid

14 JA a4l J09fo1d

%S9 % a1e. 1Uno9sIg

%0°C % uoneju|

%0°C % ajel uone|esss 100 ABisug

- UMM/NTd Ajouyo9)9 Jo 9oud |ieley

ﬂ_ ou/sek ¢ sisheue xe) awoou| _H_ 200)NT1d JIPaIO UONONPaJ UOISSIWS HHO
0l IR wJsl 198Q
%0°L % ojel 1salolUl 199

%0°08 % onesigaa | 00¥°0 UMN/NTD ABiaus Buneay Jo 109 PapIOAY

siajaweled |eloueuly

2812 200y s1K Gz - uoidNpPal UOISSIWS OHSD 18N AHOLO9|T - paoe|dsip [ony buijesH
18°C K00 uononpal OHO 18N 26°C UMIN patanijep ABisus s|qemausy

B)S|0d ‘@0IMO}EeY uoleoo| 108fold
/10 UMIN palinbai Ayouoa|3  woQ awleu j08foid

aouejeg ABiaug [enuuy

yoaload BunesH Jejep Jejos - Alewwing [eldueuly (USBIISLIY




Auuizpoioups(wop™Aiopie|oy ‘900Z-ZL-€ L

sauualeA - 913D/uedDHN ‘G00Z-/66] Epeue) S82IN0sSay [ednjeN Jo JS)SIUIN © 0°€ UOISIBaN
vLLL N1d :onjepjussaid 9N djeIpawiwl :MOJ} Ysed aA1ISod-0)-1eds %S‘8 :10Y Pue Y|
[F1:E) N

(000 G1)

I (000 01)

(000 G)
¢4 4 €c (44 (¥4 0c 6l 8l Ll cl L ol 6 8 yA 9 ] 14 € @ mv
L L L L L L L L L L L L L L L L L L L O w
c
5
S
(]
()
Q
(7]
=
000§ -
=)
£
(]
)
r
£

000 0}

I 000 6G1L

000 0¢C

18°T :(1£/20%}) uononpais 9Ho dbeloe JoN G686L N1d  :SIsoD |enuj [ejoL 26°C :(A/UMIN) paJaAljap ABiaua ajqemauay

BYS|0d ‘@2Imoley] ‘woq
SMO|4 Yysed aAle|nwng 309foid HMS

ydeis smo|4 yseo aAie|nwng

108foud BunesH Jajep Jejog - Arewwing [elouBuly (USDIIS1TY



