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Tcal



Mean ∗



Mean load/K = Trec+ Tload



Tload



Trec



Mean atm/K = Trec+ Temi



TB



Mean source/K = Trec+ Temi +Bs ∗ e−τ ∗ TB



BS



τ



TB = Tcal ∗ (Mean source−Mean atm)

(Mean load−Mean atm)



Tcal = (Tload − Temi)
eτ

Bs



Tsys =
Tcal ∗Mean atm

Mean load−Mean atm



Temi



Temi =
(Tload + Trec) ∗Mean atm

Mean load
− Trec



Tsky =
Temi − (1.− Feff ) ∗ Tcab

Feff



Feff



Tcab



Tsky



Tsky =
Tsky s + Tsky i ∗Gain i

(1.+Gain i)



Pamb



Tamb



Tcal =
(Tload ∗ (1.+Gain i)− Temi s −Gain i ∗ Temi i)

Bs ∗ e−Tau s∗Air mass



Tau s



\



Trec



Gain i



Air mass



Pamb, Tamb



Humidity



Tau



Water



Trec =
Tload ∗Mean atm− Temi ∗Mean load

Mean load−Mean atm



Trec =
Tload ∗Mean cold− Tcold ∗Mean load

Mean load−Mean cold



Tatm s



Tatm i



Tau i



Tsky s = Tatm s ∗ (1.− e−Tau s∗Air mass)



Tsky i = Tatm i ∗ (1.− e−Tau i∗Air mass)



Tsys



Bs



Beff



T ∗
A



1

1 +Gain i ∗ e(Tau s−Tau i)∗Air mass



e(Tau i−Tau s)∗Air mass/Gain i



Ceff



Mean load/K = Trec+ Ceff ∗ Tload + (1− Ceff ) ∗ Temi



Tcal = Ceff ∗ (Tload − Temi) ∗ (1.+Gain i)

Bs ∗ e−Tau s∗Air mass



Temi =
(Tload + Trec) ∗Mean atm ∗ Ceff

Mean load− (1− Ceff ) ∗Mean atm
− Trec



Trec =
Ceff ∗Mean atm ∗ Tload − (Mean load− (1− Ceff ) ∗Mean atm) ∗ T emi

Mean load−Mean atm



η



Mean load/K = η ∗ (Trec+ Tload)



Temi =
η ∗ (Trec+ Tload) ∗Mean atm

Mean load
− Trec



Trec =
Mean cold ∗ Tload −Mean load ∗ Tcold

Mean load− η ∗Mean cold



TB = eτ
η

Bs
(Tload + Trec)

Mean sou−Mean atm

Mean load



Tsky = τ ∗ Tatm



Tatm



Temi = Feff ∗ τ ∗ Tatm + (1− Feff ) ∗ Tcab



τ = (Temi − (1− Feff ) ∗ Tcab)/(Feff ∗ Tatm)



Tcal = Ceff ∗ (Tload − Temi)(1 +Gain i)/((1− τ) ∗Bs)



Tcal = Ceff
(Tload − Temi) ∗ (1 +Gain i) ∗ Tatm ∗ Feff

Bs ∗ (Feff ∗ (Tatm − Tcab) + Tcab − Temi)



Tcal = Ceff
Feff ∗ (1 +Gain i) ∗ Tatm

Bs ∗ (1− Feff ∗ Tcab−Tatm

Tcab−Temi
)



Tcab = 290K



Tatm = 240K



Temi = 50K



Ceff = 1



Tcal =
240 ∗ (1 +Gain i) ∗ Feff

Bs ∗ (1− 0.2 ∗ Feff )



Temi = (1.− Feff ) ∗ Tcab + Feff ∗ Cte ∗Water ∗Air mass



∂Tcal

∂Trec
=

∂Tcal

∂Temi

∂Temi

∂Trec
+

∂Tcal

∂Tau

∂Tau

∂Trec



∂Tcal

∂Temi
=

Tcal

Temi − Tload



∂Temi

∂Trec
= −1 +

Temi + Trec

Tload + Trec



∂Tcal

∂Temi

∂Temi

∂Trec
=

Tcal

Tload + Trec



∂Tcal

∂Tau
= Air mass ∗ Tcal



∂Tau

∂Trec
=

∂Tau

∂Temi

∂Temi

∂Trec



∂Tau

∂Trec
=

1

Air mass ∗ Tatm ∗ Feff

∂Temi

∂Trec



∂Tcal

∂Tau

∂Tau

∂Trec
=

Tcal

Tatm ∗ Feff

Temi − Tload

Tload + Trec



1

Tcal

∂Tcal

∂Trec
=

Tatm ∗ Feff − Tload + Temi

Feff ∗ Tatm ∗ (Tload + Trec)



Tload = Tcab



1

Tcal

∂Tcal

∂Trec
=

Feff − 1

Feff

1

Tload + Trec



3



10−4



Tcab



1

Tcal

∂Tcal

∂Tcab
=

(Tatm − Temi

(Tcab − Temi) ∗ (Tcab − Temi − Feff ∗ (Tcab − Tatm)



3.6



10−3



1

Tcal

∂Tcal

∂Feff
=

1

Feff
+

1
Tcab−Temi
Tcab−Tatm

− Feff



∂Tcal

∂Ceff
=

Tcal

Ceff
− Tcal

Tload − Temi

∂Temi

∂Ceff



∂Temi

∂Ceff
=

(Temi + Trec)2

Tload + Trec



1

Tcal

∂Tcal

∂Ceff
=

1

Ceff
− (Temi + Trec)2

C2
eff ∗ (Tload + Trec) ∗ (Tload − Temi)



∂Tcal

∂η
=

Tcal

η
+

∂Tau

∂η

∂Tcal

∂Tau
+

∂Trec

∂η

∂Tcal

∂Trec



∂Tau

∂η
=

1

Tatm ∗ Feff

∂Temi

∂η



∂Temi

∂η
= −Temi + Trec

η2
+

∂Trec

∂η

Temi − Tload

Tload + Trec



1

Tcal

∂Tcal

∂η
=

η ∗ Tatm ∗ Feff − Temi − Trec

η2



∂Trec

∂η
= Trec

Trec− Tcold

Tload − η ∗ Tcold + (1− η) ∗ Trec



Tcold



II


