PIPES AND PRICES

s sm lles |5 o= e o ez s _— The‘ system consists of 3 cwgles with one pump ga}ch. We chose t‘he
\ - DNID | 548 | 4116 DNIO | 2,00 | 15,08 DNIO | 2,88 | 2148 Danish company Grundfos which produces high efficiency pumps which
. ! vl T . .
- ; "l DN1Z f’d' 48,53 DN1Z | 1,86 Li,es DHNLZ 2,._5 zcz,sa are worldwide in use.
pDuis [7,52 [ 5640 DNiS [2,38 [17,85 DNLS | 3,73 | 27,28 .
e ol o DNZD | 10,34 | 77,55 DMZD | 3,05 | 22,88 DMZD | 476 | 35,70 Two Grundfos ALPHA2 15-40 130 supply the office area.
DHzs [12,2 [267S D25 [g02 [4s1s DM2s |20 [eE10
m | 1 | ‘1 | '1 DN32 | 1302 27,65 D32 | 12,72 25,40 DN32 15,22 | 112,40 2X1795DKK
h4 I :
The storage area is supplied with a Grundfos ALPHA2 15-60 130.
O DN DN1D DN12 DN1S DN2D DN2S DN32 1X2107DKK
lenzth[m] | 75,25 | 5L,2% 54375 14136 | 90,54 73,2
I prize [€) 418,61 | 33526 |351,05 1053,03 |83518 | 553,05
< prize [okk) | 3138,58] 252007 [2832.87 [7o7270 [7oze36 [ 714726 [ so43sse
— 0 -arc DN10 | DN1Z DN 15 DN 2D D25 DN2
D pisces 52 10 14 25 15 15
prize [€) 135,62 | 15,80 33,32 75,30 20,30 130,50
< prize [DKK} | 1040,1E| 138,50 248 50 584,75 677,25 143100 4132 58

T-part DN 10 DN 12 DN 15 DN 20 DNZ5 DN32

pisces a7 5 2 E o 2

priz= [€) 13442 [13.75 7,45 38,08 0,00 31,84

prize [DKK] | 1008,15] 103,13 55,95 285,60 0,00 238,80 1601,63

5. ELECTRICITY REQUIREMENTS | = g =

A T

After had taken in count at the light requirement and put a suitable system of

lightening in each rooms, the total requirement in electricity use for lightening is celected E|EE1II'iEit[.I' requirements
value at 22700 kW per year in the office. So, 28,2 kWh/m2 per year. And after do 6 I N I R( ;Y E ; O l | RC I E ;
the same in the storage the total requirement is value at 8900 kW per year. nghhng 28,2 .
S0,11,7 kWh/m2 per year. The total annual consumption is 31600kWh per year. Heating of rooms 0.0
The office part has an additional electric consumption because of the Heating of DHW 0.0
electric staff like 35 computers for the employer, 12 printers, 11 screens, all of the r
tools for using in a canteen etc... The calculation for this consumption is done for Heat pump Q.0
the average time of the tools utilization. Example one computer is use around 8 ; DISTRICT HEATING
hours by day at a power about P=144W only the fridge is used all time including Ventilators 0,0
the night with an average power of P=175W. Finally after add all of the electronic F'LII'I'IIIIE 0.0
tools consumption the annual energetic demand for this is 94823kWh. So, g " :-:‘l"
117,8kWh/m2 per year. The additional electricity in the storage part is negligible. Cnnling Q.0 Generates e ) o
So the global specific electric demand is about 126423 kWh per year for all of the Total el. consumption 146.0 Wy e oo o
building. The picture on the right come from the BE10 program and represents ! P r | © ngpanna o oaas |
the energetic requirement in the office part in kWh/m2. As it’s possible to see on | : 1 ﬂ’i::‘;“"if i
it this demand can increase depending about the energetic system which will find. l \
The CHP . —] L
System ' i st s
. PRICES

Price excl. Moms 25% VAT  Price incl. Moms

Heat after reading per second. - - :‘ :‘
o Kr 53000 13250 662.50

J Hot Water 2
. U Supply M\ ﬂ
- ¥
FOSSIL BOILER g

Meter Rent Kr 41000 10250 512.50
Fixed contribution 0115m2  Kr 17.50 438 2188 per m?

116 t0 230 m2 Kr 16.00 400 2000 per. m2

23110400 m2 Kr 14.50 363 18.13 per. m?

4014000m2  Kr 13.00 325 1625 per. m?

DOMESTIC HOT WATER PRODUCTION nanasen
First of all | decided to produce the domestic hot water independent of the heating boiler. Energy demand | Day om) | T 22 | Yearlia | et | price
The reason for this decision is that in offices the consumption of domestic hot water is not very 38.993 [ 389.930 | 8.578.460 | 102941.520
h|gh 0,039 0,39 8,6 102,94 kr. 663 | kr. 68.199
This could cause hygienic problems with legionella. A way to avoid hygienic problems would be to
have a long circle with a circulation pump to provide the hot water quickly and keeps the water
flowing. The chosen solution includes a continuous hot water heater for the canteen and a PHOTOVOLTAIC PANELS
continuous hot water heater with 30 liter storage for the showers and toilets. The heater — storage ) ]
combination can be mounted outside of the office area in the storage wall RN obing Hernin _F:u?_t.nrq Aarhus Performance of Grid-connected PV
. . jlebing 2 . ;
and supply ground and first floor with short ways. v sndition Radiation database: Climate-SAF PVGIS [+ | [What is this?]
The chosen models are: L g P
inverter PV technology: Crystalline silicon
Vaillant miniVED H3/IN  2,0/min  3,5kW 95€/ 712,50DKK - t ) 2L =]
Vaillant VEN/H 30/2 30 liter 2kw 453,50€/ 3401,25DKK Installed peak PV power |134426 5 kwp
] N Estimated system losses [0;100] 14 %
dic I:] g '8 - Fixed mounting options:
( troller) . Iiutlllf; mel'(er} n Mounting position: | Free-standing |Z|
controller
A A Slope [0;90] 35 ° ["] optimize slope
0y y Azimuth [-180;180] 0 ° imi i
GAS CONDENSING BOILER I Ii-ﬂ, zimuth [ 1 ["] Also optimize azimuth
vEtare [Azimuth angle from - 180 te 180, East=-30, South=0)

(photovoltaic enerqy storage

To provide the office area and storage with the necessary energy we could also use a gas

Tracking options:
: . . . . - ) : ) modules i electric utility
condensing boiler. Condensing boilers have an increased efficiency in comparison with non- ) (batteries) SIELL e UL

[] vertical axis  Slope [0;90] 0 ° Optimize
condensing boilers because they also extract the heat which is stored in the water which is [ Inclined axis _ Slope [0:90] 0 o Optimize
gaseous after the burning process and condense it. For this process low system temperatures are ) . '
necessary which we have with 55/45. - # | 2-axis tracking
The head loss of the building is 38.993W. The chosen boiler would be by the manufacturer S 'L'“ . ] Horizon file No se ha seleccionado ningtin archivo
BUDERUS. |- ey il Output options
The chosen model would be the Logamax plus GB162 45kW. ! ovles FilShov s Show horizon
Boiler size GB162-45 Haaion o Y @ Web page O Text file O pDF
Power (kW) 916'44;9 ;—l{h—|— Constructhon | |

° . hase ' i
Hot water temperatur (°C) Up to 85 8 [ i I | S e (- Calculate Thelp]
Efficiency with 40/30°C (%) Hs/Hi Up to 99,5/ up to 110,5 L[ Supponing !
Efficiency with 75/60°C (%) Hs/Hi Up to 96,4/ up to 107 '
Height (mm) 695
Width (mm) 520 i Operational "
Depth (mm) 465+6 |~ | e ] Production:
Electrical consumption max/ average (W)76/ 53 {
ecrea) e | 134426.,5 khh
Prize 4025€ //30.187,50DKK PO e e s b e concponting GG et P 1 e et || e
F "“““""“ﬂww
34% use in the ]
building 1318 selﬂl _t{m_ ‘Lljus: grid
45705 kWh BE721.5 1Mk
HEAT PUMP USED FOR WATER FOR DOMESTIC ¥
HEAT PUMP USE AND HEATING . B{The money obtain by the
i The cost for | weare: R TR
Descrpton Heatump for ot water syien [ 126423-45705) #2, 2=177580F° °° T
CALCULATION i e | +308565/20-19928, 25 .o
‘ Heat PUmp NE Increasing the pressure '[-f;q_ Share of flocr e, - 4 E HJ'III ]-;.ITUEI" . :-.t ]]KK LE:JI?S]:;Ii [:I H K
oo enegy 00 egerae . ::Ji::;i::l Coniribution to energy requiremsnt Net requrement Dilnr| 1 Yelame 204 whes S R AT el ittt ortuie e PR
in the heat pump heating water —
\ \‘, ’ o | Compressor A4 Heat ErE Room "‘Eﬁ'-i'"ﬂ 6,5 b i
£, for aperation of buidng 285 Domestc hot wader 54 0,4 baminal effect, kKiY
: . y Excessive in rooms 173 Coaing oo o 3 Nominal COP, -, Indl. of pumps, ventiators and automatcs
- : HEAT PUMP USED JUST FOR HEATING
Setected slacinioty requrements Heat lnss from instalatons b Rel, 02 2t 50% boad, -
Test temperatmes, °C
Llﬁ"tl'!g 2,1 Rioom Nﬂl"ﬂ 0,0 Descripion Heat pump for heating by ventilation
Heating of rooms 0,0 Demeshic hot water 0.8 ’ d Cold scle Heat pump Hot-uatar tark
e s vt Heating of DHW 04 55 —— Type i*_mﬂ’ Foociaren, - T
or underfloor heating Haat 14 Output I Fonriss - |Room heatin. > | ¥ res
i Yentiators i Solar heat 0,0 Ethbom 7|  [Vening  w|  Cokdside: Earth Pose, Vent, Quldoor ar or Other source Room heating DHW
The refrigerant expands Pumps a0 Heat pump 54 Roomar v Warm sid: Rioom ar, Ar supnly of Heabng plant 5,8 1 Nominal effect, kW
causing it to cool B —
’ Cocsng a0 Soker cels 00 34 0 Nominal COP, <, Ind. of pumps, ventilators and automatics
; = ik 0 ] Special susdiary tosl, W, not indudad in nominal COP
Total o, consumphion 43,7 i mils 00 1,2 0 Rel. COP at 50% load, -
o 0 Autoeatics, stand-by, W, (constant service) Test tenperatures, °C
0 0 Cold side
0 0 Warm side
BlOMASS BOlLER '-'enmu -, Eamhw |  Coldside: Earth hose, Vent, Outdoor ar or Other source
Hir supply v \Warm side: Room air, Ar supply or Heating plant
] 1] Special aundiary tool, W, not induded in nominal COP
CALCULATION BIOMASS BOILERP USED JUST FOR HEATING = & Alonatcs, and by W, fiondtant aeich)
BIOMASS MATERIALS AND PRICES Heat pumps connected with ventiation
Description  Boder for hot w ton 3 3 3 3 3 : 0,82 a Temp. Effidency for HRY before heat -
chllersin Desoription  Bader for heating only Now we are going to see the prices of a Spanish company, Biomasol during season prices 2011/2012. emp Y eLheat punp
Fued Bomass v Dd, Gas or Beomass fuel - % . . . . . 20 Dim, air supply temperature, °C
_ —_— Fuel [Bomass | O, Gas or Biomass fuel - Olive pit, heating 1°, bulk driven, silo more transport 0.15 c€/kg 0,14 0 A o, m¥fs
"_‘:"rf',”w I R st i FervaAE - Olive pit, heating 1° paper bag of 15 kg 0.13 c€/kg
—— ' 3 Lisdyfaifiikid ' No.ofbolers  Mominal effect, kW Share of nom, &ff, b DHW production, - - Pine pellets 100% without bark, bulk driven, silo more transport 0.19 c€/kg
: %2 1 1 a2 o - Pine pellets 100% without bark, paper bag of 15 kg 0.17 c€/kg
Nominal efficendes
Load, - Efficency, - Bodar temp., °C  Comrection, - [C Homingl efficences i i i ials:
- Y ” o " P T SS e | Coecn Materials to improve the reception of the materials: PARISON BETWEEN VENTINAL SYSTEM
: = i 0.0 f 0,001 Fullload - Adaptation mouths to the impulsion of the tank to work silos 15 €/unit co SO co SYS S
o = e parkel End 03 0.82 &0 0.003 Partial load - Metallic silos with storage bag and filling openings since 1to 5 Tn  variable cost 5
e " i ' Gasto acumulado en 5 anos
Load, - Loss factor, - Share for room, - Temp. dif, *C Ide loss The fuel price list includes: 1645000
8,01 0,5 inlE lomfctr:  Swelrron: Tepdl, i - Transport until 50 km of beginning, to 0.7 km just compute outward Gas Natural
0 0.01 0.5 - Pneumatics impulsion service to silo 140.000 - Gasblee
Operating - Weighbridge during downloading — w— Biomasa
) Operating . . . g 2 0L OO
&0 Boder temp., fin, °C [ Temp, factor, b for setup reom - . - To transport of bag in pallet of 750 kg consult the prices (are variable) — i
100 Fanete, W B B for aulomatics. W 5 Bk tenp, iy 1C % Tempnfoctor, b for setr iwom This prices are going to be the same during the next 5 years and they are not include the IVA (18%) 2 100000 1
100 Fanetc., W 5 E for automatics, W '_:Il!
INSTALLATION PRICE E Toaan
" 60.000 -
HEAT POWER OF BIOMASS MATERIALS INVESTMENT OF BIOMASS BOILERS WITH DIFFERENCE POWER & :
BIOMASS BOILER USED FOR WATER FOR e T T 3 0000
_ _ _ DOMESTIC USE AND HEATING BIOMASS BOILERS 4500 | 6000 | 16.210 T,
Materials (KI/KG) KWh/Kg) b.h. (%) FUNCTIONAL AUTOMATION e
Peliets 17.000 - 19.000 4,7-5,3 <15 Description  Boller combined tansportador equipment fuel from storage o , + ; . .
Chips_. 10.000 - 16.000 28-44 <40 Fond F —_ 04, Gas o Biomass fuel silo hopper hast lung, bench for combustion S0 2950 2550 Imicio AR 1 Afo 2 Ano 3 ARD 4 Ano g
— system, combustion air supply sitema,
Olive nut 18.000 - 19.000 5,0-5,3 7-12 Heat performance et -
T Nominal effect. kW Share of nom, eff, to DHW production, - automatic ignition and ash collection system
Nut shell 16.000 - 19.000 4,4-53 1-8 A e = automatic CALCULATION
wood 14.400 - 16.200 4,0-4,5 <20 : ' CHIMENEY AND AUXILIAR PROBE 758 947 3.600
T Nominal effidences
Briquethes 17.000 - 19.000 4,7-5,3 <30 lead. = Efficiency, - Boler tamp., °C Correction, - /°C EXPANSION AND .P;SSEMBL\" HYDRAULIC Gasto acumulado en 15 anos
= supply and installation of: networks of pipes, e
08 < o0 Fullload cold water rush, filling, emptying and BS6 870 3.305 §00.000
0,3 0,80 60 0,003 Partialload expansions, expansion tank, pressure gauges, 450,000 1 E:;ﬁ”:l‘-”'
e presostratos, valves, meters and other meters T
= Ao
SOLAR COLLECTOR Losd, - lossfockr, -  Shareforroom, - Tenp, df, o CIRCULATION PUMPS FOR HEATING 353 a1 | 1676 400.000 1
: o - . ELECTRICAL INSTALATIONS 1000 | 1251 | 472 @ 350.000 |
. VENTILATIONS 384 492 1871 :
it FIRE SYSTEM 151 | 188 | 715 ¢ B ot
e—— 50 Boler temp., min, . 0 Temp.factor, b for setup room CONTROL AND REGULATION SYSTEM 722 503 3431 _Eip——
100 Fan etc., W 5 B for automatics, W INSOLATION AND LAGGING 260 325 1.235 3 :
TOTAL BUDGETS (without IVA) 10634 | 13.667 | 45345 R
TOTAL B ith IVA =
UDGETS (wi 1] 12.335 15.854 52.600 & 150.000 4
100000 4
SOLAR COLLECTORS USED FOR WATER
s SOLAR COLLECTORS USED JUST FOR DOMESTIC USE AND HEATING o
FOR HEATING o
= = 1 Description  Use solar panels for all of the hot water consmuption Description  Use solar panels in combined system. E LECTRl CAL H EATI N G |I'I Ici 1 & 3 5 5 1 ;I' B 'EI 10 11 1= .':3 tq ]5
S Type DHW v: Domestic hot water, Room heating or Combined Type ._chmbnned | Domestic hot water, Room heating or Combined Ahos
Solar collectoe Solar collector There are different possibilities to use electeating:
] Gokd wittir fo0e 23,5 Total cobector area, m? Tark volume, lires 31,3 Total collector area, m2 1000 Tank volume, litres One would be to have a heater spiral in a watetating radiator. The water can store the thermal
i 0.55 Solar col, start eff,, - (From domestic hat water) 0,85 Solar col. start eff., - {From domestic hot water) energy for some tir’r_1e. Possible as Wel! is to haxdeufloor heating by electricity. )
s s = a it oS Wi Another possibility is to have heat storing plafEsese plates are made of a material that can store
el Loemss coprcent ctizat o a1 ARt ' e e e thermal energy for a long time. This offers thegiioiity to heat up the material during night when
g 2 order coefficient of heat loss 22, W/(m2K3) i 2. order coefficient of heat loss a2, W/(m*K?) the electricity prices are lower and give the heahe room during the day. Depending on the
0,98 Angle Facter, - 0,38 Angle factor, - heating demand a fan can blow room air through#s emitting material. SEASONAL STO RAGE
Selercofector e Solar collector pipe Advantages: H Times New Romalb0|i0|cO|p16; Another interesting solution for the building would
Met requirement = Lol e Lartu - No storage room for fuels be a seasonal storage system.
0.2 Heat luss, W/m K) 0,2 Heatloss, W/(m K) - Low investment costs The German company isocal invented a system in collaboration with the
) . company Viessmann which is not spread so far but has from my point of view
Room heaﬁng grg 0.8 Heat exchanger effigecy, - 0,8 Heat exchanger effidecy, - o —d LO¥V or even no maintenance costs a high potential in the future.
. Isadvantages: The system bases on the phase change of water to ice, a heat pump and a
- El-consumplion, pump and regulaton El-consumption, pump and regulation . . € s
DDmFStIE hot water 54 = i e = S Elgthesgre;\?vt';(::ecgﬁgsw » f'slr?gti;:-lr absorber.
Cocling 0,0 5 Automatics, stand-by, W 5 Automatics, stand-by, W - Cool storage in the evening (especially problentatic _ During the heating phase the heat pump extracts energy from the water in
oo mr ey s Oreriaton a5 s under floor heating) the storage which is located outside of the building underground. By the time
Heat lozs from installations s OriantaBon, S) SE. E .., 0F dag, ;S 180 - D ton SRR B ey o . S598 - The efficiency depends in the end on the way www.aeg—haustechnik.de the ice starts to freeze (this process gives extra 332kJ/Kg). The extracted
- Slone, © vertical =80 e . s the electricity was produced (which is often natyvefficient) heat can then be used to heat the building. During the summer/ cooling
Room heating 0,0 . Dpe G = Shoper S yerle phase the created ice can be used to cool the building. In the chosen case of
. 0 R L Horteon autof For the reason that we wanted to choose an enveotatty friendly and efficient system that offers ventilation a cooling coil could just be integrated in the air handling unit. In
Domestic hot water 0,8 0 Shadow,® Left 0 Shadow, ® Right 0 Shadow,°Left o Shadow, ® Right a good indoor climate we don't choose a form ofleal heating. Main reasons are the high addition to that a solar collector and air collector can be used to heat up the
operation costs and that it is hard to get a g@utification for a building with electric heating. stciragz °9°'”ihThe solar collector can also fulfill the demand of hot domestic
It was also not possible to find a system baseelectrical heating which is suitable for the st@rag water curing thé summer.
area.
Alumno: Juan Francisco Gémez Reverte Pais: Dinamarca VIA UPV ETSIE :
UNIVERSITAT ESCUELA TECNICA SUPERIOR
\
Tutor Destino: Soren Alro Skovbo Ciudad: Horsens I POLITECNICA INGENIERIA

DE VALENCIA EDIFICACION

Tutor Destino: Maria Isabel Giner Garcia Universidad: VIA University College UNIVERSITY COLLEGE

-




