SCHOOL OF ENGINEERING :
MECHANICAL ENGINEERING I

LRESE-Laboratory of Renewable Energy Sciences and Engineering

Solar Energy Conversion Devices and Plants: Examples lecture 1

1. Determine the DHI and DNI today in Lausanne, assuming the transmittance of the atmosphere
is 60%.

Note: Pp(f=0°)=GHI, D(=0°)=DHI

Tqsolar
GHI = DHI + DNI -cos() (eq. 1)
GHI

K,=— (eq. 2
! qxolar COS(G) ( q )
o DHI
Assuming: 0.35<K7<0.75 eﬁ:1.557—1.841<r (eq. 3)
. GHI
Include (eq. 2) into (eq. 3) — DHI =|1.557—-1.84———— |GHI (eq. 4)
qsolar COS
. . GHI
Include (eq. 4) into (eq. 1) — GHI —74,,,, -cos(0) = [1.557—1.84_—]GH1 (eq. 5)
qmlar COS
Rearranging (eq. 5):
. 0=7q,, -cos(B)+|1.557 —1—1.84— T
A qxolar COS(G)
1.84 2 .
—0=———GHI" —0.557GHI — 14, -cos(0)
qxolar COS(Q)
Resolving this second order polynomial:
0.557 + \/0.5572 +drg, - cos(e)_l'84(0)
GHI = = Tt T2~ (015140023 4 0.5437 )4, cos(6)
qsolar COS(H)

Assuming: ¢, =1360W/m*, 7=0.6, 7=0.6, reading altitude from slide 26: « =35°,
therefore zenith: § =90 —a =55°

GHI =579W/m?

Tlsolar

—
DHI = GHI — DNI - cos(§) = 111W/m*

Fraction of diffuse: DI _ 0.19
GHI

GHI

qsolar COS(Q)

Note, if alternative the third band of Kris used (%:0.177 ):

Check if our assumption on Kr was correct: K, = —0.74

0.177GHI  Tdsplar Tq' .COS(Q)
GHI = DHI + DNI -cos(0) — GHI = lmm()—177

=567W/m’



