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A study on the heat and mass transfer characteristics of helical
coiled absorber in absorption chiller

Yong-Won Lee, Jeong-Ok Han
R&D Center, Korea Gas Corporation
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Fig.1€ @A A2Fe g+ 15RTF 238 44 Wdirle 9P xoln Fig2
= 2489 A E ¥geE 2YY FU19 J¥E ot AEH AL Table ]
# Zol WA 12mm, 97 14dmme F#o2 AZE Py zIdFAHL
210mm, A FEF ZHolt 8615mmeol™ wj#+A 30mm, 3 ALE 5 GFE
13922 AA =AY

Inner dia. of tube 12.0mm
Outer dia. of tube 14.0mm
Tube length 8,615mm
Dia. of coiled tube 210.0mm
Tube pitch 3.0mm
Number of tube layers 13

Table 1. The specification of absorber.

Condenser —

Absorber

Evaporator

Low-temp. Generator

High-temp. Generator

Fig.l. Schematic draWing of Fig.2. Schematic drawing
the absorption of the helical
chiller/heater structure. coiled absorber.
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Table 2& & A4 AH8E 45353 21d& Yegdth

Abosrbent LiBr/H;0
Additive 2-ethyl-1-hexanol
Absorber pressure (torr) 75~85

Inlet solution flow rate (kg/m - sec) 0.0025 ~ 0.015
Inlet solution concentration (wt %) 60 ~ 59

Inlet solution Temp. (TC) 45 ~ 50

Flow rate of cooling water ( £ /min) 60 ~ 10

Inlet cooling water temp. (TC) 32~ 34

Table 2. Experimental conditions.
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Fig.4. Temperature and

_ S concentration profile in
Fig.3. Simplified flow sheet of film absorption process

experimental equipment.
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Nomenclature : Subscript

M : mass flow rate (kg/s) ‘ in : inlet

C : solution concentration. (wt%) out : outlet

C, : heat capacity (KJ/kg - K) abs : water vapor absorbed
D : diameter of coiled tube (m) w : water »

d : diameter of tube (m) s : solution

L : length of tube(m) cw : cooling water

Pr : Prandtl number i: inner side

Re : Reynolds number o : outer side

T : temperature (C) e : quilibrium condition

U : overall heat transfer coeff. (W/m?® - K)
AC,, : log mean concentration difference (wt%)
4T, : log mean temperature difference (K)

h,, : mass transfer coeff. (m?/sec.) |

h : heat transfer coeff. (W/m? - K)

I’ : mass flow rate per unit length (kg/m-s)
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