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Changes in the urban environment
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Urban heat island - up to 6°C difference
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Evapotranspirative cooling and roof
shadding
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2.

VEGETATIVE ROOFS




Vegetative Roof Examples
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Vegetative Roof Assembly
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Vegetative Roof Classification

Extensive Intensive
Substrate thickness up to 200 mm from 200 mm
Weight 60 - 150 kg/m? 180 - 500 kg/m?
limited high
mosses :
- q perennials
Plants diversity Sl T
succulents
shrubs
herbs
trees
grasses
. usually structure usually reinforced
Construction structure . . . :
reinforcement not required structure is required
R Irrigation usually not required usually required
N Maintenance low high
S—FDC Accessibility usually inaccessible usually accessible
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Vegetative Roof walkable plants
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Vegetative Roof Impacts
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Uncertainty ...
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Environment conditions constraints

World map of Képpen-Geiger climate classification
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Additional water supply
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Questions ;

Are there numerical simulations tools
available to study irrigation scenarios?
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3.

EXPERIMENTAL VEGETATIVE
ROOF MONITORING
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General overview
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Roofs composition

e Grass and Substrate (0.045 m)

Sand (0.18 m)

. — Filter fleece
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\ W aterproofing membrane

Screed (0.015 m)

Concrete slab (0.25 m)
Gypsum plaster (0.015 m)

Vegetative
Roof

White concrete slabs(0.05 m)

| —— Air layer (0.01 m) i
—] Extruded polystyrene (xps) (0.04 m) Tr ad Itl O n al
Waterproofing membrane R O Of

CONSTRUCT
—— Screed (0.015 m)

m Concrete slab (0.16 m)
@ —— Gypsum plaster (0.015 m)

LFC

Buildings XIII Conference -27



7

I

-

G R
sprinkler irrigatio
system

AR AR LY




: Surface
~Temperature 1




FYTrerees

R

. & —
\’< Nt e

o

T L
B \ \\\ N\







4.

PERFORMANCE IN SUMMER
CONDITIONS




Impact of irrigation
on heat fluxes
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Impact of irrigation

on heat fluxes
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—— heat flux
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Impact of irrigation
on heat fluxes - different amounts
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Impact of irrigation on

surface/near surface temperatures

——surface temp. —at0.02m  ----- at 0.045m ——at0.135m
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Impact of irrigation on

surface/near surface temperatures

— irrigation e Air temp. —— surface temp. —at 0.02m
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Impact of irrigation
detailed analysis

R
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Water Content evolution
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Water Content

- absence of water supply
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Water Content
- which amount?
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Traditional vs Vegetative Roof

summer days

—vegetative roof surface —traditional roof surface
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Traditional vs Vegetative Roof

summer days
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5.
VEGETATIVE ROOF MODELING




Vegetative roof simplified energy balance
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Vegetative Roof Models

large number of parameters and
consequent assumptions and simplifications
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Major modeling limitations

Hydrological balance

Properties
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Modeling approach

detailed

simplified

2 wide range of
parameters

CONSTRUCT difficult to obtain

less accurate
results
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Measurements vs Simulations




Measured vs simulated

- surface temperatures

with irrigation
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Measured vs simulated

- surface temperatures

with rain events
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6.
CONCLUSIONS




CONCLUSIONS
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[ Vegetative roofs are designed to depend
H primarily on precipitation,
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CONCLUSIONS
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k Simulation tool validated to test different
I irrigation scenarios
irrigation
scenarios
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Irrigation impacts positively on heat fluxes
and surface temperatures
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