
Research Conference Proceedings - IGSHPA Conference & Expo 201736

10
5

Q̇cond

DOI: http://dx.doi.org/10.22488/okstate.17.000522



Research Conference Proceedings - IGSHPA Conference & Expo 2017 37

Ppump

Q̇cond

Q̇cond

T̄b Q̇cond Tcond,out
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Tcond,in = 21.11
◦C

Teva,in ṁ

Tcond,in = 21.11
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ṁ Teva,in Teva,out
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Teva,in Tcond,out Tcond,in

ṁ

Tcond,in = 21.11
◦C Teva,in ṁ

Tm =
Teva,out+Teva,in

2

Tm

Tm = Teva,in−
Q̇eva

2cpṁ
cp

ṁ Tcond,in

Pcomp Q̇eva

Tm =
Teva,in +Teva,out

2

Q̇cond = α +βTm, Pcomp = γ +ψTm ⇒ Q̇eva = Q̇cond−Pcomp = α− γ +(β −ψ)Tm := η + εTm
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Q̇eva Teva,in Tm ṁ

R∗b :=
Rb

Ltot

:=
R′b +Rconv

Ltot

Q̇evaR∗b = T̄b−Teva,in

Q̇eva = ṁcp (Teva,in−Teva,out)

⇔ Tm = T̄b−

(

R∗b +
1

2ṁcp

)

Q̇eva

cp Ltot R′b
Rconv Rb

R′b Rconv

Rconv =
1

πλ f

{

= 0.023
0.8 0.35

= 3.66+4.36

2

λ f =
v f dp,in

ν f
= ν

α
v f

dp,in ν f α Rconv

ṁ
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θeva,max := Teva,in−Teva,out ≃ 5

θeva,max = 4

ηpump

ηpump

ηpump

V̇0 Ppump

ap =
∆p +∆p

ηpumpV̇ 2

0

Ppump = ap

(

ṁ

ρ

)3

∆p ∆p

2

1

COP2

=
P +P

Q̇

Tm

ṁ

Tm = T̄b−

(

R∗b +
1

2ṁcp

)

(η + εTm)

⇔ Tm =
ṁ
(

T̄b−R∗bη
)

−
η

2cp

ṁ
(

R∗bε +1
)

+ ε
2cp

:=
ṁκ−λ

ṁξ +ν

ξ := R∗bε +1 ν := ε
2cp

κ := T̄b−R∗bη λ := η
2cp

1

COP2

=

ap

ρ3
ṁ3 + γ +ψTm

α +βTm

=
apξ ṁ4 +apνṁ3 +

(

γρ3ξ +κψρ3
)

ṁ+ γνρ3
−λψρ3

ρ3 ((αξ +βκ) ṁ+αν−βλ )

=
a1ṁ4 +a2ṁ3 +a3ṁ+a4

a5ṁ+a6

a1 = apξ a2 = apν a3 = γρ3ξ +κψρ3 a4 = γνρ3
−λψρ3 a5 = ρ3 (αξ +βκ) a6 = ρ3 (αν−βλ )
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0 =
∂ 1

COP2

∂ ṁ

⇔ 0 = 3a1a5ṁ4 +(4a1a6 +2a2a5) ṁ3 +3a2a6ṁ2 +a3a6−a4a5

0 =12apc2

p

[

R∗2b αε2
−R∗2b βεη +R∗bT̄bβε +2R∗bαε−R∗bβη + T̄bβ +α

]

m4+

4apcp

[

3R∗bαε2
−3R∗bβεη + T̄bβε +3αε−2βη

]

m3+

3ap

[

αε2
−βεη

]

m2+

2ρ3

f cp [T̄bαεψ− T̄bβεγ +αηψ−βηγ ]

x1,2,3,4

p(x) = ax4 +bx3 + cx2 + e

∆ = 256a3e3
−128a2c2e2 +144ab2ce2 +16ac4e−27b4e2

−4b2c3e

p =
8ac−3b2

8a2
, q =

b3
−4abc

8a3
, ∆1 = 2c3 +27b2e−72ace , ∆0 = c2 +12ae

Q = , S =
1

2

√

−
2

3
p+

1

3a

(
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∆0

Q

)

x1,2 =
−b

4a
−S±

1

2

√

−4S2−2p+
q

S
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−b

4a
+S±
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2

√
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