Activitats i linies de recerca

Albert Castell
SEMB research group, Universitat de Lleida

SEm

SUSTAINABLE EMERGY MACHINERY & BUILDINGS

www.semb.udl.cat

| 4 Sustainable Energy, Machinery and Buildings (SEMB) group.

<+
\U/ Universitat de Lleida



Equip investigador SEB,

SUSTAINABLE ENERGY MACHINERY & BUILDINGS

Professors Investigadors i col-laboradors
* Dr. Marc Medrano

Sergi Vall
e Dr. Cristian Solé Ariadna Carrobé

* Dra. Ingrid Martorell * Giovana Godinho
e Dr. Albert Castell Xavier Terribas
 Dra. Lidia Rincdn

* Dr.Joan Roca

* Dr. Miguel Nogués
* Dr. Marti Comellas
e Javier Bradineras

» 5 Enginyers Industrials > 1 Enginyer Agronom
» 2 Enginyers Quimics > 1 Arquitecta

Setmana de la Construccio Sostenible, Novembre 2018



-

/Machin




Linies d’investigacio - Edificis S&EM>

SUSTAINABLE ENERGY MACHINERY & BUILDINGS

Sistemes constructius de baix impacte ambiental

e Construccio amb sistema Earthbag

.......
- —

Emsimision Training Medical Center, Taller Campus de Cappont, Lleida, Spain
Ouagadougou,, Burkina Faso
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Arquitectura bioclimatica

ASHRAESS5 Adaptive Comfort Model
80% Acceptability Limits
Occupied Hours

Discomfort time (hr)
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Confort termic

Ouagadougou, Burkina Faso.

B £ b »
Traditional Burkinabe dwelling Innovative earthbag building
Adobe brick facade (15 cm) Rammed earth envelope (32 cm)
& metal sheet roof
Net floor area of 15.90 m?
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Confort termic

Traditional Burkinabe dwelling

System Material Vlgzl:h W/’;K J/ig K kg7m3
Facade Adobe brick 15 0.95 920 | 1600
I Roof Metal sheet 0.3 50 450 | 7800
Exterior Coating Earthen coating (chalk) 3 1 1000 | 1600 : _
Timetable People activity
Interior Coatings Earthen coating (clay) 1 0.8 1000 | 1600 6AM-8AM 100 Wi/pers
8AM -6PM | -
6PM - 10PM | 100 W/pers
Innovative earthbag building 10PM - 6AM | 80 Wipers
System Material Wég:h W/an J/’C‘Z K kg7m3
Facade Earthbag 32164 | 11 1000 [ 2190
Roof Earthbag 32 11 1000 | 2190
Exterior coating Earthen coating (chalk) 3 1 1000 | 1600
Interior coating Interior coating (clay) 1 0,8 1000 | 1600

ASHRAE Standard 55 Adaptive Comfort model
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TUB VENTILACIO | SUPORT

Confort termic

e Estrategies de disseny ; 1
bioclimatic:

3,63
3,63

1. Us de materials amb gran
inercia termica a la fagana i | |
sostre. '

2. Efecte d‘ombres sobre
I‘edifici (doble coberta
ventilada).

3. Us de ventilacid creuada
nocturna (11 P.M. a 8 A.M.)
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Confort termic Validacié experimental

Contrafuerte 64 cm
Fachada 32 cm

- Cubierta 32 cm

- Elementos de sombra

Temperatures:

Interior air: at 1.50 m high.

North wall inside: at 1.50 m high.
South wall inside: at 2.20 m high.
North wall outside: at 1.50 m high.
Exterior air: at 1.50 m high.

uhwWNRE
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Confort termic Adaptive Comfort, ASHRAE Standard 55
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Confort termic

1 0tol 3vs2 0to 2_3, hores anuals de desconfort
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Confort termic

* Proposta d’un nou parametre: graus dia de
desconfort (DDD).

e S’inspira en la definicio classica de graus dia, pero en
base als limits de confort adaptatiu.

* Intenta capturar el major grau de desconfort si la
temperatura operativa esta més allunyada dels limits
de confort.

N L R L D LIPS Pt
24

DDD =
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Confort termic

Més fora de limits
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Confort termic

1 0tol 3vs2 0to 2_3, graus dia anuals de desconfort

B Earthbag @ 1.2 =l Li | 22
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Edificis de consum d’energia gairebé nul (nZEB) veeew
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M. Medrano, J.M. Marti, L. Rincén, G. Mor, J. Cipriano, M. Farid. Assessing the nearly zero-energy building gap in
university campuses with a feature extraction methodology applied to a case study in Spain, International
Journal of Energy and Environmental Engineering 9 (3), (2018) 227-247. DOI: 10.1007/s40095-018-0264-x
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E5-FDE Climate Dependence

E =0.123+0.0177(T ~17.40)" +0.0059(17.40-T)" | beggroup
model 4P
4-parametres
Q ~ Refrigeracio
Forta dependencia
del clima en periodes
de refrigeracio
s Tee Iow s
. 17.40°C
e
DOI: 10.1007/s40095-018-0264-x 1 20 3

Outdoor Temperature [*C]
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E2-AnnexCCCT Climate Dependence

beegroup

Exemple de —
model 5P CE =0.132-0.015(T —20.93)" +0.020(16.00-T )’
5-parametres ol Forta dependencia

£ X3 del clima en periodes

SN de refrigeracio

%3- Y N\, Refrigeracio -

. 0.2-

N s h AR
16.0 °C " 0.9 °C
DOI: 10.1007/540095-018-0264-x 1 o 3'0

QOutdoor Temperature [°C]
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Edificis de consum d’energia gairebé nul (nZEB) veeew
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Edificis de consum d’energia gairebé nul (nZEB) beQZw
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Energies renovables — Refrigeracio radiant

* Energia solar * Refrigeracio radiant

Night sky radiation @
Convection ﬁ ﬁ ﬂ

™D
v '.‘,3.,
R N
Y ‘16‘;‘
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o
—_— )
ircuito Cerrado de Q
aptacion
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Conduction Qloa

v Tecnologia comercial = En desenvolupament

Radiative Collector and Emitter (RCE)

S. Vall, A. Castell. Radiative cooling as low grade energy source: A literature review. Renewable and Sustainable
Energy Reviews, 77 (2017) 803-820.
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Energies renovables — Refrigeracio radiant
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- A : iy
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Energies renovables — Refrigeracio radiant
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S. Vall, A. Castell, M. Medrano. Energy savings potential of a novel radiative cooling and solar thermal collection
concept in buildings for various world climates. Energy Technology 6 (2018), 2200-2209.
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Energies renovables — Refrigeracio radiant
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S. Vall, A. Castell, M. Medrano. Energy savings potential of a novel radiative cooling and solar thermal collection

concept in buildings for various world climates. Energy Technology 6 (2018), 2200-2209.
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S. Vall, K. Johannes, D. David, A. Castell. Flat-plate radiative cooling and solar thermal collector numerical model
evaluation. International Conference on Renewable Energies (ICREN) 2018, Barcelona (Spain).
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Energies renovables — Refrigeracio radiant
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S. Vall, K. Johannes, D. David, A. Castell. Flat-plate radiative cooling and solar thermal collector numerical model
evaluation. International Conference on Renewable Energies (ICREN) 2018, Barcelona (Spain).

AMB TEMP [K] QUTLET TEMP MODEL [K] SOL RAD [W/m"

Setmana de la Construccio Sostenible, Novembre 2018



Linies d’investigacio - Energia S

SUSTAINABLE ENERGY MACHINERY & BUILDINGS

1000 I \ 320
| - - s
200 i I 4 I 1y - 315
] I\ /) ;o)
800 i } 1 7 i } t { 1 { 310
\ | J~ A I -7\ Iz 3
700 'I N ||r A\l ff \ A4 f‘ ~ j-/ (I e » KN 305
I N / W -~ / : : / 1S
\ ' i r / \ v\ : [ ' )
T 600 /?! A \'_'l\\: f— n\\ !-;f N N . L~ 30 E
- / -~ 7/ | : | | A\ . | A e
3 /1! \ /71 \ I \ \ N U \ o | \ E
= 500 /17 1 N - % 11t ,f/ | o 1 % - I 295 §
r% 'l‘;‘f?lj---- | ‘—“':L"::‘_:‘.-"/.” I.JJ ?\555-' "—'11"—:-;"}"' | '"x‘\ """" 1"L'—"-——'—' /"T IT S %_--- £
S PSR . 1 u E R
400 ) j'J Nl \_._.._____:‘ __./qjﬁ Yo, =-1 =2l |/‘,_ '-..,_. .._____,||-- l'"-.____ ||, FL B J{, l e, 290
o al b \ R I N ~= 4 | \ ~=---1 \ ~=---
F |
300 \ } f { f { ! 285
| [ |
, \ / | [ I \ !
200 f \ / | N f | f K | 280
/ ' I | \ | |
100 i | |\ / l l\ | \ I I\ { I / I 275
\ / ]
L), Faplik | Luuud latlly vy’ I il | ot | ... L 70
0 4 g8 12 16 20 24 38 32 36 40 44 48 52 56 60 64 68 0 4 ] 1z 16 20 24 28 32 36 40 44 48 52 56 60 64 68
Time [h]
. RCE Cooling Power [W/m?® = RCE Heating Power [W/m?® — —GHI[W/m® - - -Infrared Radiation [W/m*] — - -Ambient Temperature [K] —— Radiator Temperature [K] ----- Inlet Water Temperature (293 K)

Potencial en funcionament _mm

com a captador solar i com  Solar thermal [kWh/m?] 10.90 14.96
a refrigerador radiant Radiative cooling [kWh/m?] 1.60 0.88

S. Vall, K. Johannes, D. David, A. Castell. Flat-plate radiative cooling and solar thermal collector numerical model
evaluation. International Conference on Renewable Energies (ICREN) 2018, Barcelona (Spain).
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Vehicle off-road per a tasques forestals

Wheeled vehlcles Walkmg vehlcles

=+ Simplicity  + Efficiency

Compromise
A/
Technical solutions to improve off-road performance of vehicles with wheels:
Articulated chassis | Use of bogles B Vehicle levelling ‘Adaptive suspension
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Vehicle off-road per a tasques forestals

MOBULE2 Variable Value
MODULE 1 Length 3,600 mm
Width 1,500 mm
Height 1,800 mm

Wheel diameter |600 mm

Vehicle weight 1,200 kg
Load Capacity 800 kg

SWIVEL

BAR Maximum weight | 2,000 kg

ARTICULATION

Maximum speed |30 km/h

BOGIE



act_mu055_iso.mpg
act_mu055_iso.mpg
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M. Comellas, J. Pijuan, X. Potau, M. Nogués, J. Roca. Efficiency
sensitivity analysis of a hydrostatic transmission for an off-road
multiple axle vehicle, Int. J. of Automotive Tech. 14 (1), (2013)
151-161.

M. Comellas, J. Pijuan, X. Potau, M. Nogués, J. Roca. Analysis of a
hydrostatic transmission driveline for its use in off-road multiple
axle vehicles, J. of Terramechanics 49 (5), (2012) 245-254.

(Series Operation Mode) | P.O.M. (Parallel Operation Mode)

T T | Te

Hydrostatic transmission
Simple scheme

Setmana de la Construccio Sostenible, Novembre 2018



Linies d’investigacié - Maquinaria S&EI

SUSTAINABLE ENERGY MACHINERY & BUILDINGS

Vehicle off-road per a tasques forestals
If: Bin # B, — ‘le‘ i‘vjz‘
At least 1 Wheel slips
Ier.
ICR Method L8

Contact
Point

VFl 7 VF2 7 VRl > VRZ

Contact

L-

M. Comellas, J. Pijuan, M. Nogués, J. Roca, X. Potau. Active bogies and chassis levelling for a vehicle operating in rough terrain,

Journal of Terramechanics 49 (3-4), (2012) 161-171.
X. Potau, M. Comellas, M. Nogués, J. Roca. Comparison of different bogie configurations for a vehicle operating in rough terrain,

Journal of Terramechanics 48 (1), (2011) 75-84.
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