L Himatic nalysis

Lampedusa Office Building is surrounding by many transportation lines

Lampedusa Office Building is located in Milan,
(Tram, Bus and Metro)and alot of facilities that help in making this area

“at latitude 45°26'04.42" N and longitude 9°11'26.49" E” PSYCHROMETRIC Chart for the Building
like Porta nuova district in the future like (Restaurants, Hotels, Green Showing the Building Climate during
Areas, Supermarkets, Post office, School) And it is the extended Line Axis for: “Summer Season”

“Duomo Cathedral”
“Porta Nuova BusinessDistrict”
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Under Ground Floor Plan
Scale (1/200mm)

Double Degree Masters Project
Achieving Thermal Comfort in Existing Buildings using Passive
Cooling Techniques
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First Floor Plan
(First Level :Seventh Level)
Scale (1/200mm)
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AMPEDUSA FFICE UILDING “

Scale (1/200 mm) , (1/500mm)

everal hols

“Key Plans”

View (3) View (2)

Several 3D Shots for the Existing Office Building , showing the Facades with its
materials cladding and showing also, the service stairs

Ground Level

Under Ground Level

Section (A-A)

Scale (1/200mm)
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Under Ground Floor f

Empty Floor
Offices(Work Spaces)
Vertical Circulation
Toilets
M Entrance
Corridor
Parking
“Key Section (A-A)”
N
T~
1RIP;
[l 1 ]&
0 . Rl 4
-_--i.l.-..:;\_f.'--_-_-,'.:_--_-__f-_--_-'.j--__-_;f.--_--_: .........
- e Y o i e i e e i e 2 = -'——-”--'-—';“-_-—————————————é-———-——-——————4_-'.—————— —————————



.r_(_j _________________________________________________________ 1
= s
e S :
IR |
T |
: Direct Gain Heat Pump Thermal |
i Insulation 1
5 R
| Z |
p= |
e, :
{® , :
L) Sun Protection Natural Thermal |
i (Sun Shade) Ventilation Transmittance i
' o l
e % i
= :
I |
O :
| ... LEDlightng _ Skylight i

vertical Ssunshades”sun Protecticn”
£ [South West & South East]j
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Use louvers in stade of solid
overhang for more diffuse light
while still shading

Skyl.ignt
iNouth Eastj

Credit Agricole Headquartes
(Parma, Italy)

IGuzzini Headquartes
(Recanati, Italy)
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Heat Pump System Decreasing Encrgy Consumplion”

Heat Pump " 4

Heat PumP""-.l-,]\

Summer

Winter ._.‘J'

Heat Pump will be connected to the solar
chimney in the building, as in Winter convert
the cold air to warm air and in the Summer
convert warm air to cold air, and this system
decrease the Energy Consumption

gperable Windows “Cross ventilation”

i “Inlet openings(South West & South East)”

i “Outlet openings(North West & North East)”
L |
Fixed Window ;'

To make air movement inside the building as
“Cross Ventilation” to enhance the Natural
ventilation

HOK’s LLondon Office
(London, UK)

i Federal Center South
Building
(Seattle, USA)

Filtrating the air inside the building, Making a

the working hours
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natural atmosphere to enhance the the inspiration
of the employees and Feeling Comfortable during

PCM “Phase Change Material’ “Thermal Comfort”
(in Ceiling
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PCMs can be used in several ways, such as
Thermal energy storage whereby heats, or
Coolness, that can be stored from one process
or period and used later, also very useful in
providing Thermal barriers or insulation

The Ceiling

Postive pressure pushes air out of windows,
seams and cracks on the upper levels as

ILED Lignting Sysicm
“Reduce Encrgy consumpticn”

CFL
compact fluorescent
lamp

standard incandescent

watts >>
lumens >>
life (years) >>

estimated annual
energy cost* >>

initial cost
perbulb >>

\ Using the LED lighting system as this system
\ has life spa
n more than any other system, it is the lowest

the Building

- AMPE o B Milan, ltaly

Environmental
Studeis

Negative pressure on lowels levels encourages
infiltration of cold outdoor air through openings

cost and decrease the Energy Consumption for

Thermal Insulaticn

Normal Wall

Thermal

Insulation

Reduce the heat transfer between objects
in thermal contact or in range of radiative
influence, it can be achieved with specially
7engineered methods or processes, as well
as with suitable materials

Dousle Glass
"Reduction Heal Loss’
1All Facadesj

Using Double glass as it’s”U-value”
is lower than Single glass
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Site Plan
Scale (1/500mm)

Ground Floor Plan
Scale (1/200mm)

Second Floor Plan
(First Level:Seventh Level)
Scale (1/200mm)
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Atrium

Vertical Circulation
Toilets
Corridor
Directors Offices
Open Offices
Open Terrace
M Services
Security
- Secretary
I Manager Office
Meeting Room
Computers Lab
" Technician Office
" Conference Room Under Ground Level A
W Storage
B Archive Offices
Parking

; The Terrace(Open space) for employees to have
more Natural Atmosphere inside the building

“Key Section (A-A)” “Key Section (B-B)”

Under Ground Floor Plan First Floor Plan % .
S | \ | N i Scale (1/200mm) Scale (1/200mm) | '
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° The Atrium inside the building as it will be the Rest Ground Level o F— ﬂ—_ — .
" il Area for employees (for coffee and taking a Under Graund Level r s T T T™ 0T
- & break), and also for Direct Light
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Press-formed flashing of aluminum, th. 15 mm, filled with polyurethane -
foam

Grate made of aluminum with zinc coating, th. 8 mm

L shaped galvanized steel profile to support the grate, fixed with self-
drilling screws to the cement board, th. 1,5 mm

The Skylight Detail
Scale (1/10mm)

The Green Roof Detail
Scale (1/10mm)

Retaining cement board, th. 8 mm

Layer of topsoil 100 mm
Layer of drainage of homogeneous grained
gravel th. 40 mm
Layer of filter made of non-woven geotaxis in
polyethylene th. 25 mm

Layer of drainage made of recycled
thermoformed

Basis of design : Velux VCS solar venting curb

Basis of design : Velux VCS solar venting curb = mounted skylight

mounted skylight
Fasten to curb with screws furnished with skylight -
Velux ECL step flashing .

Fasten to curb with screws furnished with skylight

‘Velux ECL step flashing

Underlayment — Underlayment

Layer of drainage made of recycled

thermoformed

Double layer of water tightness of flexible polyolefin's
with internal reinforcement in glass tissue ,th. 1,5 mm

Layer of drainage made of recycled .
thermoformed

Double layer of water tightness of flexible

Double layer of water tightness of flexible

phesteimentibiopied chan 24085968 iehbimm

Prestifeupethilaghingnmade of polyolefin's with internal reinforcement in
aluminum,th.15 mm, filled with polyurethane glass tissue ,th. 1,5 mm = Fiber-cement board dim 2400x900x12,5 mm
foam) — Green wall panels, dim. 300*300*80 mm Fiber-cement board dim 2400x900x12,5 mm '

Double layer of thermal insulation of expanded
polystyrene dim. 200*1000*100 mm

Double layer of thermal insulation of

Double layer of thermal insulation of SR
expanded polystyrene dim. 2001000100 mm

Layer of separation of polypropylene,th. 0.55
expanded polystyrene dim. 2001000100 mm

mm

~ Stainless Steel bracket, of L (154*130*80)
profile Layer of separation of polypropylene,th. 0.55
mm

Vapor barrier, th 0,28 mm

Vapor barrier, th 0,28 mm
Load-bearing layer of reinforced concrete

Layer of separation of polypropylene,th. 0.55 mm

~ Board of lightened concrete, with expanded

polystyrene, th. 12.5 mm Vapor barrier, th 0,28 mm

Load-bearing layer of reinforced concrete — Load-bearing layer of reinforced concrete

— Layer of thermal insulation of rigid rockwool
80 mm

~ Board of lightened concrete, with expanded
polystyrene, th. 12.5 mm

— Ventilated cavity, th 50 mm

| — Layer of thermal insulation of semi-rigid
i rockwool 95mm

Stainless Steel frame, made of L (punctual) + T
I— (continuous) profiles, supporting horizontal

Layer of thermal insulation

The Horizontal Sunshades in the (South East &
South West) Facades

made of rigid glasswool

PCM (Phase Change Material) above ceiling
plane "absorbing heat"

Layer of acoustic insulation of cross-linked
polyethylene, th.30 mm

Lowered ceiling with a double overlapped
metallic substructure of C Plus profiles dim.
50*27*0.6 mm

Finishing of gypsum sheets coated with
cardboard , with fibre-glass reinforcement dim.
1250%900*12,5 mm

—
T =

transoms supporting cladding

——] — Gypsum board with increased density

| th.12.5mm

— Expanded foam

The Green Roof and the Skylight on the Roof of the

Building

PCM (Phase Change Material) above ceiling
plane "absorbing heat"

Layer of acoustic insulation of cross-linked
polyethylene, th.30 mm

Lowered ceiling with a double overlapped
metallic substructure of C Plus profiles dim.

PCM (Phase Change Material) above ceiling
plane "absorbing heat"

Layer of acoustic insulation of cross-linked
polyethylene, th.30 mm

Lowered ceiling with a double overlapped
metallic substructure of C Plus profiles dim.

80mm, water-repellent Board of lightened concrete, with expanded polystyrene, th. 12.5 mm I {I} 0 50%2770.6 mm 50*27*0.6 mm
Board of lightened concrete, with expanded polystyrene, Layer of thermal insulation of semi-rigid rockwool, th.95mm ~— Finishing of gypsum sheets coated with Finishing of gypsum sheets coated with
th. 12.5 mm SypsnBusnivihomeeddamaleBe®Bmm 00 R e A1 | ——— PR R, 1 cardboard , with fibre-glass reinforcement dim. cardboard , with fibre-glass reinforcement dim.

Ventilated cavity, th. 50mm

Layer of thermal insulation of semi-rigid rockwool, th.70mm

Stainless Steel frame, made of L (punctual) + T (continuous)

profiles, supporting horizontal transoms supporting cladding
Wooden panels various dimensions, th. 20mm

Gypsum board with increased density, th.12.5mm
Gypsum board,non visible face covered withaluminium layer asvapor barrie, th. 12.5mm

Layer of raised finishing of fiber reinforced gypsum
panels dim. 600*600*25 mm
Boxed transoms dim.50*25*550 mm

Adjustable supports of galvanized steel h. 100mm
interaxis distance 600mm

Vertical sleeve of the curtain wall unit

Insulated glass unit made by one external pane
of toughened glass (th. 8 mm), a cavity filled
with Argon 90% and a internal pane made by
laminated glass (float glass, th 8 mm. with a
low-e coating

Insulation layer of epoxy, 2mm

Layer of raised finishing of fiber reinforced gypsum
panels dim. 600*600*25 mm

Boxed transoms dim.50%*25*550 mm

Adjustable supports of galvanized steel h. 100mm

—1 — External toughened glass th. 8 mm

— Bracket of the curtain wall unit

12507900%12,5 mm

1250%900%12,5 mm

Aluminum mullion profile of the operable
window unit, th. 2 mm

~ Layer of conversion and systems installation of air interaxis distance 600mm A
th. 100mm Layer of conversion and systems installation of air Gasket made by EPDM
Stainless Steel bracket, made of L (154*130%80) Load bearing layer of reinforced concrete th. 100mm L . . ;
profile Load bearing layer of reinforced concrete L Irt:ermal break made with polyamide with glass
iber

Stainless Steel bracket, made of L (80*130%80)
profile

Insulated glass unit made by one external pane

= Insulation layer of epoxy, 2mm

Vertical sleeve of the curtain wall unit

L profile by aluminum, fixed to spandrel and to
the beam with self-drilling screws, th. 1.5mm

PCM (Phase Change Material) above ceiling
plane "absorbing heat"
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 Layer of fire protection by plasterboard
th. 12.5 mm

Spandrel for fire protection by two

—aluminum profiles fixed to the transoms,
th. 2 mm, filled with high and medium rock
wool

~ Middle transom of the curtain wall unit

| N A

Insulated glass unit made by one external pane

The Curtain Wall Facade and the View of the Atrium

11
1

+2855

+2465

+2075

NANAY

1

+515

Flowers basin dim.

Spacer og the IGU. made by aluminum filled
with silica gel, separated from the glass with
butyl rubber

Operable aluminum window with stepped
insulating glazing

External toughened glass th.8mm

Layer of fire protection by plasterboard

of toughened glass (th. 8 mm), a cavity filled Vertical sleeve of the curtain wall unit of toughened glass (th. 8 mm), a cavity filled ) . e e 600*250*160mm

with Argon 90% and a internal pane made by with Argon 90% and a internal pane made by th at lnSId e the Bu | ld in g . it 2 S
laminated glass (float glass, th 8 mm. with a laminated glass (float glass, th 8 mm. with a

low-e coating low-e coating Bottom rail -

PCM (Phase Change Material) above ceiling system by aluminum ; "
plane "absorbing heat" ‘ " break i | e 6.6 with . - Handrail (& 50.8*1.2 mm) —
- ; : Layer of acoustic insulation of cross-linked . e —LennE SteakInpelamice R uwiCraRss Top rail o
Layer of acoustic insulation of cross-linked polyethylene, th.30 mm : 1} fibers 25% . Vertical t
= » th. ertical pos =
Horizontal shading device made in anodized 2 : palysiiplens; thead ms L d ceili ith a doubl 1 d - Spacer of the IGU by silica bulk gel and — :
- = Lowered ceiling with a double overlapped owered cetling with a doub'e overiappec ! aluminum =\ Tempered clear glass o Alumi file of th ble wind it
IL | uminum profile of the operable window uni
aluminum I iieEllic SubstructIfe BT CPIUS profiles dif. mitali:(c substructure of C Plus profiles dim. I . +1295 th.12mm system, th.2mm
I S !f:}i:;i::o:n;psum sheets coated with : .' Vertical sleeve of thecurtainwall unik
f Finishing of gypsum sheets coated with = i
i e z i | — Aluminum profile, th.2mm
Expanded foam 'é[} I cardboard , with fibre-glass reinforcement dim. cardgoarg , with fibre-glass reinforcement dim. | — P
1 1250%900%12,5 mm 12507900%12,5 mm . EE : I . +905 Spandrel for fire protection by two aluminium
10 . ° i - 3 i profiles fixed to transoms, th.2mm filled with
__________________________ T T T e e e e o o B DR ! rock wool

The Horizontal Sunshades Detail
Scale (1/10mm)

Section (A-A)
Scale (1/200mm)
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The Curtain Wall Detail

Scale (1/10mm)

Section (B-B)
Scale (1/200mm)
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Base bracket o

The Operable Window Detail
Scale (1/10mm)
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The North East Facade
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The North West Facade
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Proposal Design Building
“Facades” “Interior Shots”
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The Rest & Green area and its' coneti_wgth the Vé"
services

The Entrance of the Office Building with the Atrium and
The Green Area

The offices (Open Work Space) inside the Building with
The Natural light
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The Intervention of Adding Atrium with Skylight 9
in the North East Facade
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The 3D Section Plan for The Ground Floor

The Intervention of Renovate a Service Stairs to work as Solar Chimeny
in the South West Facade

% The Intervention of Renovate the Empty Terrace to be as Vegetation Terrace
& o that surrounded by North East & North West & South West Facades

\ _ 3 ----------------------------------------------------------- I

The Intervention of Renovate the Empty Corridor to be
as a Part of the Ground Floor in the North East Facade

a [ e e e e e R R R e
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Proposal Design Building
“Site Overview” “3D Shots”



by using “Simulstion Programcs Scfiwasres

nermal

nermal ransmittance

By using ASHRAE chart, the Dew Point Temperature is (9.5°C)

un hn&ding EGVICES

The Final Results of (U-value calculations) nermal

Vertical Section

The Used Materials lcrage PCM

Horizontal Section (Transparent Part)

Horizontal Section (Opaque Part)

Type nergy

Operable Window
ELEMENT MATERIAL THERMAL CONDUCTIVITY
“AWS 114” (W/mK) o = UglassAgIass+ UframeAframe - Zi"pi['i
from Schiico Frame Detail | Aluminium Anodized A= 160 W Ator (Sun Shading Device) (PCM product) “ANDOR-O-BP/58 ”
R - “Large Louvre Blades ALB - passive” from ebtextiles
Phecrsl Gl = * Uglass = 0,9 W/m2K (from data sheet) from Schuco , , , ,
r— =57 L W » Uframe = 1 W/im2K (from data sheet) Comparing between two cases during occupation period
olyswphide ) 415 .13' 14 41T 68 96° 123° 150° 117 L1 680 9.6° 123° 1300 17.7° C o = = — =T T T —7 . .
S| Sia Gel Bulk i E 1 * Yj = linear thermal transmittance. i | ke ! A I S as following:
a——; =160 . . . . . . « ATOT = total area of the window, obtained S ith shading SystemAngel 45
T —— T Infrared Diagram shows that the inner temperature is  Infrared Diagram shows that the inner temperature is as sum of the area of all the elem,ent of the window I e — : 2 ':g ys :""fm"geﬁ l _—_—_—_—— (Discomfort Time Percentage Index DTP, Weighted Discomfort
il : : : : [T Lo T [ : L
- v between green and red colors and its higher than the between green and red colors and its higher than the . . whad | wwe | wmk | wmk wihk | wek Wk | e Index I.D., Mean Indoor Air Temperature M.T., Deviation
(Fiting Polyusethane Foam A=0.05 : : * UW = total thermal transmittance of the window T e [ e R T (g Ol e : :
== 5 Dew point Dew point With Shading System(Angel 30°) ‘= | standard and Maximum Indoor Air Temperature MAX.T. )
(Izzarzal) Sion Soss A=0.17 o U factor sC SHGC RelHt Gan | Tis Kl Lawer 1 el ‘ GaplKall  Lami2Kell | Gap2Fefl | Lo 3Kl R Ci Ventilation S DTP (% D °C2 MTrCID SLTC | Max T F°C
SubFrame | PVC(igid) A=0.17 Frame + Glass Frame + Insulation Panel Frame + Glass Frame + Insulation Panel Ag W/U02K Ar W}J?ZK Lv W‘}‘VK L W‘;’HK Aror WI/J“;K : S;J@;Ku) e s T T T T O O I : 't_y N%"‘St' ation System - (%) 1'4§[ ] Ll [°C] 2%\’- [°C] 3183 -[°C]
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