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HEAT TRANSFER METHODS

Conduction
Convection
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Thermal conduction through layered wall
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The Engineering ToolBox

engineeringtoolbox.com
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Moisture Migration Priorities

Significantly more water vapor travels
through a wall by air leakage than by
diffusicn

Vapor diffusion-
/3 pint of water per
heating season

.

Air leakage (13 inch hole)-
50 pints of water per
heating season
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COLD

CLIMATES

Exterior

Interior
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Ventilated Wall System
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Vapour
Mortar Brick barrier Interior finish

Heat

Outdoor side
Indoor side

Wall with vapour barrier

Mortar Brick Interior finish

Heat

Outdoor side
Indoor side

—

Moisture

Wall without vapour barrier
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(Sun angle @ midday)

SUMMER SOLSTICE =
Equinox + 23.5°

EQUINOX =
90°- Latitude

WINTER SOLSTICE =
Equinox - 23.5°
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6% scattered from
atmosphere

19% absorbed by
\ / atmosphere and clouds
20% scattered and-

reflected by clouds
4% reflected by surface

51% absorbed by earth

©The COMET Program
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heat flow

outside

air

convection
takes place
in the air gap

insulated spacer

insulation in
frame
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conduction takes place
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across still air
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Overhangs
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Summer

Winter

Shade to block out high summer
sun, allow in low winter sun

I S pbals 5 slapsb o5y sle,S,S ooy
Flog cplaws Lo slaslalale o 5aes
5w e bl 1) ad e 6550 I sy
B R R U
Sloa sleo Jolidl cel slailale sezg.0008
J5s 4 2y JUsi) 5 05 e 03,4 5 A o
Flag ol 5l canjo colatulars o als |,
S wZPF R b |; 39y b Wl

a2 yals | 655l Brae g oo ,S

29



° b.L">|.} LsLmoL)d,glw LsLmL’_’A,g.)gm

Owtana Tech System

mp | = =) =) | =) Conducted

Incident solar radiation

Infiltration
Reflected Transmitted
o—Ahsorbed
Re-emitted Re-emitted

Convection N ~
/

m==) Conducted

cely Aol pbasln booop basils jailsg,
et 3 Sl Ly g5 sld &y 0y 995 o
Sis;y S0 4 a1 olids) jeue.09 5
SalS plosd e xeS A3l glwslals
Sgazme |y Las vk oLy, CoaS ()98 joue
slp i b bale cplploass

VR

30



@B

Owtana Tech System

|

o )T 3,55 g (59,0 sojlblule Elgl

Applied Film

i

Cellular Shade

Drapes & Curtains

Interior Panel

=

Interior Roller Shade

Interior Solar Screen

Interior Louvered Shutter

]
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Louvered Blind

Pleated Shade

Roman Shade

Sheer Shade

Window Quilt
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SPECIAL WEBINAR

WITH

PROF. DAVIDE PAPURELLO

ASSOCIATE PROFESSOR, POLITECNICO DI TORINO

Hydrogen Energy

Organized by :
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DC side isolation switch d‘*‘*‘“")'&"‘ D A 9> 9 J’M

Inverter

AC side isolation switch

S 95z Jobo p Gulato

PV Generation Power to
Meter Equipment
—

AC mains supply ﬁ ,

main fusebox
meter

www.inverter.com
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Monocrystalline Solar Panels

Polycrystalline Solar Panels

Thin Film Solar Panels

S 95 i Elgl

s 6L¢QL¢J§‘) 6‘)‘“5

46



: Sllggs Vg o, 5Mee asy )b

Owtana Tech System

Photons Photons

Metal contact ——w» Negative contact

N-type semiconductor

Depletion region S I

Voltage U

P-tyvpe semiconductor Current I

NN - Positive contact

Metal contact wass
Recombination

© Hole = positive charge
© Electron = negative charge
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%L Organic Luminescent Solar Concentrators
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Representative
—* optical path of
emitted photons

quantum dots

Photovoltaic
cell
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Downshifted
photons

Luminescent Solar Concentrator
(LSC)
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Bifacial

Semi-transparent
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Perovskite Solar Cells

organic-inorganic hybrid
compounds
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Quantum Dot Solar Cells (QDSCs)

quantum dots

dots ,xw ple
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