
Radiation incoming Photovoltaic Types of Pr

· Earth receives energy from the Sun

(340 W/m2 at the top of the atm)
· About 30 % is reflected (Albedd

·1161 W/m2 are absorbed by Earth's

surface and warm it

· All bodies emit radiation :

Sun - short-wave

Earth- long-wave (infrared)
· GHGs absorb outgoing infrared

radiation and re-emit it

(greenhouse effect)
· Earth currently absorbs slightly

more energy than it emits

↳
energy imbalance

ComponentsAlpine DV

· Over the year ,
the amount of import and

export equals out in Switzerland

· During winter ,
Switzerland imports a lot

of electricity and exports in summer

↳ This imbalance, is expected to increase

due to increase of PV installation

· It's important to give subsidies for
winter electricity production and to

not subsidize overproduction .

Solar thermal
3 types of heat transfer

1) Conduction & xXT4
· Energy transfer through vibration and moveable

Solar collector efficiencycharge carriers - free electon movement
heat output transferred to the solar fluid

· In a solid or stationary fluid ·Nk =

radiation incident to the collector2) Convection
·Short-wave radiation Fe· From a surface to moving fluid

-> a portion is reflected on the glass -> Loss· Heat transfer through free or forced flow
-> the rest falls on the absorber as3) RadiationT4 transmitted portion EeX[

· Heat transfer without a material medium
-> portion X is absorbed

,
the rest reflected

(photontransfer)
Optical efficiency noGoal of S.Th .

70 =FeaAbsorber with :

Fe· High absorpion coefficient < in the frequency of

the Sun-ray (low reflectivity , low trasmittivity- < + f + T = 1)
where : Qu = Useful collector power [W/m2]

Fe = incident irradiation [W/m2]· Low emission coefficient E in the infrared region
Thermal losses
· If XT O , a part of absorbed energy is

released back to the environment through losses
due to heat conduction , convection ,

and radiation

Qu = Keff. AT

where : Qu = specific thermal losses [W/m2]
Keff = heat transfer coeff . [W/m2]

Useful collector powerConcentrated Solar power (CSP)
PN = QN(XT= 0) - Qu = Ee L -- Keff .TY system

= Noptical: receiver Theat-to-el (Ystorage 7 transpl
receiver-absorption ; Theat-to-elcarnot

= 1- T Solar collector efficiencyr

==Fe

Y =
Ee . x . T-9g4T- a24T2 -- EdT a

te

where : an = 1st order loss coeff . [W/m2K]
to its i

az-2st order loss coeff . [W/m21]
Pnet = A . E . o . (Tody-Tsurrounding

where :

Specific radiation power-distance,
C = concentration ratio

r =

Ustar
=> es=[Wm]

d'star-planet = Moptical :AcollectoreAverage radiation power on aBlack body
· Absorbs all irradiation (x= 1) planet surface

< PsolY = sol [W/m2]· No surface can emit more energy
for a givenTandX(E = 1)

· Not existing in nature



SW5 : Residential Building Energy System Rebound effect

Energy bill

Cheating [CHF] = Eneating [rWhheat] ·

Yneating
· Cheating[CF/nWh]

-
Cel = Putility [KW] · tusage [hJ@[*/nwh] 10

,30 Cawh

Return on investment

= ROT
For a heat pump

yearly expense -

thermal energy. cost of electricityCOP
ROI =

investment

Payback time-t
Buildings inertia

CTES : pumped thermal ES

· GES : gravity ES

FlywheelPumped hydro
· Water stored in an upper

ES as rotational Kinetic energy
· Ell accelerates a rotating mass

reservoir
· Max rotation speed

· High demand : water is
· Pros : high energy density,

released through turbine
low maintenance , lifespan↳ electricity generation · Cons : high specific strength

· Low demand : water is required
pumped back to the upper
reservoir Erin=w ; m = k()
· Pros : reliable ,

low lifetime cost
,

K = 1 for constant - stress disc
grid stabilization

=> 0
, 606 for constant thickness

· Cons : env . impact , ecosystem
disruption

Xh = hi+ ha
- ho


