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Cycle simulation of a triple effect LiBr/water absorption chiller
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Abstract

Basic design of a 50USRT(175kW) triple effect absorption chiller driven by hot gas has
been carried out for both parallel and series flow cycles. Parallel flow cycle showed higher

COP, however, the temperature in the generator was also higher than that in series flow

cycle. Dynamic operation behavior of a parallel flow system at off-design conditions, such as

the change in heat transfer medium temperature or the construction change of the system

components, has been investigated in detail. It was found that the cooling capacity was seri-

ously decreased by reducing hot gas flow rate and UA-value in the high temperature genera-

tor. However, the system COP was improved, because thermal load in the system com-

ponents was reduced. The COP and the cooling capacity was found to be improved as cool-

ing water temperature decreased or chilled water temperature increased. The optimum ratio

of solution distribution could be suggested by considering the COP, the cooling capacity and

the highest temperature in the system, which is critical for corrosion.
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Fig.1 Schematic diagram of a series flow triple
effect absorption chiller
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Fig.2 Schematic diagram of a parallel flow
triple effect absorption chiller

Fig.3 Series flow triple effect cycle on DUhring
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Table 1 Heat and mass balance equations
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Component Series flow type

Parallel flow type

E Qe=D(h1' —h,)

Q.=D(h/ —h,)

QazDh|, +Gzh;3_th4

A
G, =G;+D, Gix,=Gx,+D

Q;=Dh1, +G:hys—Gih,
G] =G2+D, G|X| =G2X2+D

Q:=Dyy(hs’ —hy) + (Dpg+ D) (hs—hy)

C
D=Dhg+Dmg+D(g

Qc:‘Dlg(hQ, _hz) + (Dmg+Dhg)(h3_ h2)
D=Dhg+Dmg+ Dlg

@e=Drhsy +Gihy—Gihis
HG G3: Gl - Dhg
G3X3 = G(XI - Dhg

th= Dhgh7h’ +Gshj— (1—a—b)Ghys
G5= (1 _a-b)Gl —Dhg
Gxs=(1—a—b)Gix, "Drgy (Gs+G%iene=Gsxs+Gixy

MG |Gy=G;3- Dy,
G4X4 = G3X3 - Dmg

ng:Dmg 7 +G4h7_G3hl5:Dhg(h7h/ —~han)

Qm,=Dm,h7' +Gih;—bGihyz=Dye(hs —hay)
G4=bGI_Dmgy G16m|x=G5+G4
G‘Xq,sz)X] _Dmg

LG G2:G4_D|g
G2X2=G4X4_Dlg

Q|g= Dh;l'ls' + Gzh9“ Ghi= Dmg( hy —h;)+ Dhg( ha—hy) ng= Dths, +G3hs_aG|hn = Dnu(h{ —h))+ Drg(hah— hs)

G3=aG|—D|g, G2=G3+G16mix
G3X3=3.G|X1—D1g, X2G2=G3x3+Gl6mlxXI6m|x

SHXH Qshxh=G3(h7h“h|s)=G1(h|5_h|z) Qshxh=G5(h7h_hls)=(1—a*b)Gl(hls“hu)
SHXM Qshxm=G4(h7‘h14):Gl(hlz"hn) Qshxm=G16m|x(hls.nix_hu):(l_a)Gl(hlz"‘hu)
SHXL Qshx1=G2(h9-hl3):G)(hJJ_hl) Qshxl=G2(hI4mix_h13)=Gl(hll_h4)
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Design Condition
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Table 2 Reference design conditions of a
parallel flow triple effect LiBr/Water
absorption chiller

Cooling capacity Q.:50RT(175kW)
COP 1.73

ﬁ-

Calculate Pa

f—

Assume DXmg

v

Assume DXhg

v

Mass Balance

Y

Calculate LG

v

Calculate MC

v

Calculate MG

v

Calculate HC

v

Calculate HG

v

Calculate SHX

Calculate COP

2

Calculate LMTD, UA

Fig.5 Calculation procedure of a

absorption cycle

triple effect

component] T['C]{P[kPa]] x |UA[kW/TC]
HG 220 434 10.633 0.28
MG 144 | 64.3 {0,613 37.1
LG 86 6.99 | 0.608 31.2
C 39 6.99 24.2
A 38 | 0.87 |0.568 60.1
E 5 0.87 44.1
SHXH 1.75
SHXM 3.60
SHXL 5.50
Fleat Transter) 0| o e |grew | mfke/s)
Medium in
HG 1,200 | 300 101 | 0.094
C 35.9 37 60.8 13.3
A 32 35.9 217 13.3
E 12 7 175 8.4
refrigerant 0.075
solution 0.926
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Table 3 Reference design conditions of a series

flow triple effect LiBr/Water
absorption chiller

Cooling capacity

Q.:50RT(175kW)

COP 1.62
component] TL'C]|{P[kPall x {UA[KkW/TC]
HG 205 430 | 0.586 0.28
MG 144 | 704 | 0.602 33.3
LG 88 6.99 | 0.617 31.3
C 39 6.99 26.3
A 378 | 0.87 |0.568 60.8
E 5 0.87 44.1
SHXH 6.69
SHXM 6.06
SHXL 5.50
Heat 'll'ran-sfer TirC]| T[] Q[kW] lke/s]

Medium in

HG 1,200 | 300 108 0.1

C 35.8 37 66.8 13.6

A 32 35.9 217 13.6

E 12 7 175 8.4
refrigerant 0.075
solution 0.926
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Fig.6 Variation of heat transfer rate due to a
sudden decrease(90% ) in mass flow rate
of hot gas
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Fig.11 Effect of solution circulation rate on

COP and cooling capacity
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exchangers on cooling capacity
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