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Site Section

The Refuge within its Context.
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Existing Floor Plans

Dining Room

Ground Floor First Floor
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Existing Elevations
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Renew the systems.

Expand the refuge from 25 to at
least 50 beds.

Expand the dining area.

Provide an independent winter

bivouac.

Enhance the experience of an

alpine hut.




“What would be the vision for a future Rifugio Carducci?.”



«Perché iscriversi al Cai? La risposta piu semplice é: “"per condividere I’amore per la montagna,
per la sua cultura e i valori che tramanda, con attenzione alle persone e rispetto per I'ambiente e,
ancora e se lo si desidera, per esprimere, attraverso un impegno serio, un volontariato

ricco di significati, quale che sia il ruolo prescelto"

sistema rifugio:
ambiente - utente - gestore

il rifugio vive in singergia con 'ambiente montano...
azioni ed effetti si contaminano vicendevolmente...
contribuisci alla conservazione dell’'ambiente montano
limitando il tuo uso di risorse nel rifugio
/DAI UN(? SG/UARDO AL CIELO
In caso di maltempo,
IL SOLE, LA NOSTRA FORZA aggiorna i tuoi obigttfv/
Il sole é vita per il rifugio alle condizioni in divenire!
la sua energia ne alimenta
il funzionamento,
non sprecaria!

PRENDITI CURA DELLA MONTAGNA
L'acqua é fonte di vita, bene insostituibile.
Rispettala!

Acqua, aria, suolo sono risorse vulnerabili!

Impara a tutelarie: Leggi il bidecalogo,

puoi farlo con 20 semplici regole!
ILENZIO E RISPETTO \\\

VIENI IN RIFUGIO

Il Rifugio e meta di tanti escursionisti e alpinisti. Un buon riposo é il segreto| —_—
Il Gestore e una persona esperta e disponibile. di ogni grande salita!,
A tua disposizione ci sono guide e libri di montagna! Non fare rumore, le persone|

che condividono la stanza

con te hanno bisogno difl "™ /
Tt dormire! v
N— :
EWVIVA LA BORRACCIA '_| /
LIBERI DALLA PLASTICA
Usa la borraccia, evita la plastica.
Riduci i rifiuti il pit possibile.
Gli irriducibili portali a valle!
Differenziali! j
SENTIERI PER CONOSCERE |
Osserva il Paesaggio.
Accarezzalo. j
Godi dei linguaggi
dell’'ambiente! (
& VIVI IL RIFUGIO
Lascia le tue attrezzature

negli appositi spazi. -
ATTENTO Ricorda bene: nelle camere P —
Portare cibi e materiali non sono ammessi gli scarponi!
in rifugio e oneroso, "
non rigchiedere pit di PREVENZIONE E SICUREZZA

Porta con Te carta dei sentieri e bussola,
indispensabili compagni di escursione.
E ricorda, controlla le previsioni meteo!
Comunica sempre al gestore la tua
destinazione!

quello che il rifugio
puo offrire!

Commissione Centrale Rifugi e Opere Alpine Commissione Centrale Tutela Ambiente Montano
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Rifugio Carducci, Lago Nero, trails 101-103-

Study sketch
109.
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Current Systems Integration
Existing Infrastructure of systems
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Rather than seeing the built environment as a series of “earth-ships”

Why not looking “at the built element and the built environment as a connected system of systems?

Refuse self sufficiency to maximise the positive impact of the built in the
environment

21
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Project diagram
Project’s fundamentals.
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Project diagram
Project’s fundamentals.
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Main question

How can we maximise the
positive impact of a high-
altitude alpine refuge
towards its (eco)system?



What is an alpine refuge?
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Shelters and bivouacs
Early examples of shelters and current
bivouacs basic structure.
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“Water, food, heat, space: High altitude teaches us to rediscover the use-value of the most
precious things.”

Roberto Dini, Luca Gibello, Stefano Girodo
-Andare per rifugi-
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Why are they there?



Rifugio Carducci
As built in 1908.
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187.3 m® of Dolomia stone walls

187.3 m? at 2.6 ton per m3 = 486.980 Kg
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= 3b0+ helicopter flights
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Current Systems Integration
Existing Infrastructure
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Energy Consumption and Generation
Extract from a normal operation day of the
current refuge.
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Cast Shadow Study
The Refuge within its natural Context.
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Morning
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meteoblue
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30 days

25 days
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Dry days
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@® 10-20mm ® 5-10mm 2-5mm
— Snow days
meteoblue

Highly efficient solar panels and
abundant rain fall led me to
consider hydrogen as energy carrier.
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What is the best way to use the
rainwater and to store energy?



Hydrogen
Energy storage through available resources.

Solar Power

Rainwater

Hydrogen
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kWh comparison
Amount of fuel necessary to cover the daily
needs of the refuge.

12 kWh per Kg of Diesel

50 to 60 kWh per day

|

33 kWh per Kg of Hydrogen

|

5.7 Kg per day

1.7 Kg per day
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Required resources
kWh and water necessary to extract the
necessary Hydrogen.

55 kWh per kg of H,

90.75 kWh per day

33 kWh per Kg of Hydrogen

|

1 Kg of Hydrogen =9 liters of water

1.7 Kg per day

|

15.3 liters per day (1836 per season)
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Demand, resource, Necessary PV surface
Season’s required energy, peak solar
irradiation, necessary PV surface to cover
the needs.

11.000 kWh

1.080 kWh/m?

150 m2 of PV panles

47



How?

48



Project diagram
Project’s fundamentals.

) Intentionall
_____________ |______________ Intentional act of ! y

) reaching the hut ) ” entering the
space

User Building Environment

TT 11 TT
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By integrating technology and design.



Shelter & View



/| SitePlan \
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Expansion; New and Existing,

Strategy Diagram
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Shelter; New and Existing.

Strategy Diagram
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Strategy Diagram

Access; New and Existing.
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Supestructure
Sheltering the shelter.
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Superstructure
Truss dimensions and anchor point.

Truss dimensions: 400 x 180 | 200 x 180

Truss weight: 1.100 Kg

23
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Demolition and Excavation Diagrams
Internal and External Walls and Rock Excavation

_____________________________________________________________________________

60 m?




Comparison
Existing R-Values and Project R-Values.

R-Value: 3643 m?K/W

R-Value: 2.989 m?K/W -

0 Tm

"

ORISR

R-Value: 8.5692 m?K/W

R-Value: 8.345 m2K/W

61



62

el el ]
ENSAEERNENNNIRENERXNNXN N
- N

i
|
|
|
|
|
|
|
|
|
|
|
|
|

Gl

2
ko]

2

5
O
9
8
S
S
)
£~
[aW

Renovation, Superstructure, Boxes assembly.

Assembly

airlifted on site.

Existing limestonewall, - — — — — — — — — — — —— —— — _ _

probably late ‘90s.

Exisitng steel framewall, - - - — - — - ———— —— — — ——— __

2018 expansion.

1/10 plan detail of the Integration between
the different expansions.

existing refuge.

ed for the ex-

Prefabricated elements are us
pansion and insulation of the



Assembly

Renovation, Superstructure, Boxes assembly.

=

The superstructure is airlifted
on-site.

By,

%M

The superstructure is positioned above the Superstrucuture and exisitng structure are
exisitng walls and sealed with rubber gaskets. connected through rebars and throughbolted.



Assembly
Renovation, Superstructure, Boxes assembly.

The prefabricated boxes are airlifted
and anchored to the Superstructure

The boxes are pre-assembled and airlifted on site, including interior fittings.

The boxes are airlifted and anchored to the Superstructure.
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e —— 1 60mm raw cut larch battens cladding.
<
110 / :
East wall Detail.
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Expanded dining area

View




1:10
South facade detail.

3 3layers 50x800mm timber panel anchored to ver- — — — — — — -
tical louvers and new timber frame wall with. Metal
drip flushing.

4 Larch louveres with metal plates and screws con- — — — — — — —
nection.

5 Prefabricated timber frame wall: 30mm rear venti-- - — — — — —
lated level on larch battens; Breather membrane; 210
mm larch timber frame with wood fiber insulation
panels.

7 Triple glazing windows pre-isntalled on timber
frame wall.

8 Larch vertical battens facade cladding.

9 Concealed heat exchanger ventialtion system. - — — — — — —

10 Sheet metal flishing; 800x200mm natural stone - — — — — — —
wall from excavation resulting material as protection
from melting snow.

11 Exisitng limestone wall: 20mm cement plaster;
110mm XPS insulation; 295mm limestone wall; 20mm

cement plaster.

I
1
I
1
&
v
r
K
[

50cm

1 Tubular snow breakers on in-roof solar panels.

2 Renovate roof: 60mm In-roof solar panels; Rear ven-
tilated level with 40x60mm larch battens; Breather
membrane; 1220mm natural wool insulation with
60mm larch rafters; 200mm Lignatur geometry sur-
face elements between existing rafters.

6 Walco bolt system connection between vertical pre-
fabricated timber frame walls.
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I
o L_____ L. 4 In-roof intergated PV surface integrated with snow 70
1:20 I breakers.
Elevation Section Detail. | . . . .
I R 0 5 100cm Triple galzing. Corridor skylights.

6 100cm triple glazing. Dorm windows.

- — — = |

7 80x120cm Triple glazing windows on prefabricated
wall elements. Larch sliding shutter.

1 Metal drip flushing.

__________________ ° o — JHHHHHHHHA -~ — — — — — —

LA

f |
[ I
I I
| : ([T [
I
I

2 Vertical cladding of 5cm wide raw-cut
larch battens.

8 80x120cm Triple glazing existing windows. Added

3 720x80cm Triple glazing landscape Jarch sliding shutter.

window. 12x80cm glazing elements.
Behind the glazing the wall is supported
by 2 8x8cm timber columns with 80cm
spacing.

9 8bcm Natural stone wall with metal coping for pro-
tection from melting snow.

0 100cm

50cm
L]




»
, ) vy
o A ) ‘-! v
y
I/ . a
South Elevation ‘ } y "
\ ‘ ¢
-
A » . i ' ot ‘,
«: \
v | W )
! “ y \ 't \ ]
o ) U : W ’
b . i
i g i ) X
' ! | - \ '
J ¢ ’
\ - ! ’
[ »
!
J 4 /5
< -
\
'

4 P"ﬂlﬁi”l

Jmml.m...ﬂ..ﬂnml !‘

it

m&'
=

300cm

0 100cm




Longitudinal Section
New and Existing
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First Floor Plan
New and Existing
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View
The corridor connecting the existing, the
new, and the landscape.
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1:50
Full Section Detail.
New and Existing

1 In-roof sonal panels
on renovated roof.
120mm natural wool
insulation; 200mm
Lignatur geometry
surface elements.

2 Existing natural
stone wall.

3 Prefabricated wall
elemetns with Triple
glazing windows and
larch battens clad-
ding.

4 Natural stone wall
with metal coping for
protection from melt-
ing snow.

AR

T
33

R

e

ST
&b

75

5 1000mm triple glazing
elements on circulation
spaces.

6 180mm GLT Truss Frame
Superstructure.

6 Insulated exterior wall
built with excavation result-
ing material.

B3 LR




1:5
Roof-Superstructure-Corridor Glazing-Interior
boxes Detail.

|
|
|
1 Standing seam metal roofing 500mm wide = - ---—-—-—— N | :
panels; waterproof membrane; 18mm paneling; N I | :
50x30mm larch battens (85mm) ventilated layer. \ : S 4 Snow braker rod. : |
N ! | I !
\ ' | | !
\ I | | :
— 7 e ® | T

r ———3 Automatic rolled blinds.

r———5 4bmm triple safety glazing,

r———06 118mm locally sourced

natural wool insulation.

r———7 118x60mm larch battens.

t
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
A1
|
|
|
1

8 200mm Lignatur Surface element. — — —

9 Superstructure:500x180mm — — —
Larch GLT Truss Frame.

0 50cm

10 20mm diameter larch dowel.
Locking airlifted boxes to GLT timber
frame.

11 Through bolted box structure.

950mm spacing.
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Second Floor Plan
New and Existing
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View

Winter Bivouac view
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Second Floor-Bivouac Axonometry.

Program

Circulation

9 People

Circulation

Dorm

Circulation

. Common-Room

and Winter Bivouac
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First Floor Axonometry.

Program

Circulation

Office

F—_——— e —— ==

4 People
Staff Room

6 People

F U gy o

Staff Room

Dorm

2 People
Staff Room

Drom
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Ground Floor Axonometry.
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Services
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Project Water System Integration

Proposed Cycle

Spring Water Tank

Rain Water Tank

Electrolyser

v

—

Mechanical Separator
(press)

v

Sludge

Drying

Kitchen
Degreaser
Toilets
Disposal
Tank
Airlif <

System/
Composting

|

Use on
Site

Wastewater

Hydrogen - (100L Tank -> 0.6 L of H/Day

e Recerculator

MEC (Microbia
Electrolysis Cell

AFMBR (Anaerobic Flu-
idized Bed Membrane
Bioreactor

Clean Water Discharge

|

To storage and new system
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Refuge System Integration

Sectional Diagram Air out-take
Heat Recovery

- Stack Effect

PV Panels Rain collection

Solar Collectors

PV Panels
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View

Approaching the hut from Auronzo.




46 helicopter flights

7 Main Structure Assembly

12 Boxes Assembly

3 Cladding Materials

14 Expansion and Renovation

10 General materials and construction machinery
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1 Reduces demolition waste
2 Valorizes the existing
3 Relies on the local resources



View

Approach from Forcella Giralba.
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Project Energy System Integration
Proposed System Infrastructure

PV

Rain Water Tank

Wind Generator

v

4= — = = = = = = = =

Electrolyzer

Priority 1

Priority 3

Existing Batteries Storage

Hydrogen
Storage

Fuel Cell

Inverter [= = = = = = = = = = = = = = m f m m m e m e e e e e e e e e e e e e e e e e m e m - - = = > U S E
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Systems Comparison Scree

Existing and Proposed P | Toilets e discharge
Current 5

Spring Water Tank egreaser
System ?
Kitch Disposal
» | Kitchen ol ——» | Airlifout
Spring Water Tank
Hydrogen - (100L Tank -> 0.6 L of H/Day

Proposed |—> Kitchen T

SyS tem . Wastewater : ;
Dedreaser p | Mechanical Separator | """~ MEC (Microbia
9 (press) Electrolysis Cell \
—p | Toilets ¢

AFMBR (Anaerobic Flu-
idized Bed Membrane

Disposal Bioreactor

Tank Drying

Rain Water Tank System /
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