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Abstract

It is well known that the absorber is the key component in energy conversion systems that are based on absorption cycles. This papel
describes an experimental investigation into the absorption process of organic fluid mixtures in an absorption system which has a spray anc
a plate heat exchanger. The absorber consists of an adiabatic mixing chamber with a spray, where the solution that is weak in refrigeran
is sprayed into the refrigerant vapour. A two-phase mixture is formed and enters a plate heat exchanger, where the solution is cooled to
complete the absorption process.

We carried out experiments with different types of spray nozzles using the organic fluid mixtures methanol-tetraethyleneglycol
dimethylether (TEGDME) and trifluoroethanol (TFE)-TEGDME. We analyse how the solution mass flow rate, absorber pressure and cooling
water temperature affected the absorber performance and we discuss the results in terms of the absorber load, absorbed mass flux, degree
subcooling of the solution at the absorber outlet, solution film heat and mass transfer coefficients.

The results indicate that the absorption system proposed is suitable for relatively low pressures. For water temperatu@earaf 30
absorber pressures between 2 and 6 kPa, the absorption rates for TFE-TEGDME werg g,-stT)12m*2. The corresponding values for
methanol-TEGDME with absorber pressures between 10 and 15 kPa were @4y +.m—2.
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1. Introduction no crystallisation problems, which means that the range of
the operating conditions can be extended. The temperature

Nowadays energy conversion systems based on absorplift between the evaporator and the absorber can be about

tion cycles use two inorganic fluid mixtures. The water— 50 K, so a dry cooling tower may be used to cool the ab-

LiBr mixture is principally used for air-conditioning, chillers  sorber and condenser instead of a wet tower.

and heat transformers, and the ammonia—water mixture for The drawbacks of organic fluids are that their transport

refrigeration systems. These classical mixtures have someproperties are poor, which hampers the absorption process.

drawbacks. The operating range for water—LiBr is lim- Organic fluid mixtures have been tested basically in heat

ited by the freezing point of water and crystallisation. The transformers [11] where the operating conditions make the

ammonia—water mixture needs rectification and is not suit- use of inorganic fluid mixtures unsuitable.

able for double-effect cycles because of the high operation  The operating conditions of the absorbers in air condi-

pressures required. Some of these problems can be avoidegloning or refrigerating machines are very different from

if such organic fluid mixtures as TFE-TEGDME [1-6] and ' those of heat transformers since temperatures and pressures

methanol-TEGDME are used [7-10]. These organic fluid gre |ow and viscosities are high.

mixtures are suitable for double effect cycles, and the re- Although there is very little published data on absorption

frigerant can evaporate below Q. Thus, efficiencies canbe  fqr the organic fluid mixtures, Ishikawa et al. [6] show that

high and the fluid mixtures can be used in both cooling and {he ghsorption in falling film on horizontal tubes with TFE—

heating modes. Moreover, these organic fluid mixtures have e pME is lower than that with water—LiBr. They also

reported the heat and mass transfer processes are improved
* Correspondence and reprints. if TFE—QMI is used in combination with advanced surface
E-mail addresscrever@crever.urv.es (A. Coronas). type laminated plates CCS (Constant Curvature Surface).
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Nomenclature
A surface area of the plate heat exchanger.. 2. m Greek symbols
b channelpitch ........... ... ... ..., m 4 film heat transfer coefficient . . . .. Wi—2.K-1
cp specificheat................... kg—tKk1 ATy logarithmic-mean temperature difference ... K
g p
h specific enthalpy .................... kd?t ACiv logarithmic-mean concentration ,
j absorption rate ... ............... kgl-m—2 d|fferen.ce .......................... kg~
- 8 plate thickness ........................... m
K overall mass transfer coefficient........ smt o ; Ul
o 11 " dynamic viscosity ............... kgp~s
k conductivity................n K . 0 density.......coviii e kg3
m mass flowrate ................... ... kg v kinematic viscosity ................. mMst
P PreSSUre . ..ot e e kPa Subscripts
— . . -1

Pr Prandlt numbers=cp- u - k u absorber
0 heattransferrate........................ KW oW cooling water
Re Reynolds numbek: V - 2b - vt eq equilibrium
T temperature ... °C i inlet
U overall heat transfer coefficient... W2K-1 o outlet
1% VElOCItY . ..o wrt ref refrigerant .

. . . s strong solution leaving the plate heat exchanger
X concentration of refrigerant in v vapour

solution. ...t % by Welght w weak solution entering the mixing chamber

These considerations led us to select an absorption systenof 50 mm. Therefore, we chose spray nozzles with a small
for the above-mentioned organic fluid mixtures composed of angle of aspersion. We also only selected sprays with a
a standard plate heat exchanger. We tested several differeninean drop diameter greater than 0.2 mm, to limit the
spray nozzles to distribute the solution into the channels of capillary pressure. These restrictions led to the sprays listed
the plate heat exchanger. We analysed the performance of thén Table 1. The values given in the table were facilitated by
system for each spray nozzle type under different operationthe manufacturer for water at 2C.
parameters.

2.2. Plate heat exchanger
2. Description of the absorption system
The plate heat exchanger (model CB7513 a standard

The absorber was integrated into a double effect absorp-welded exchanger and consists of 60 type L plates, partic-
tion—compression heat pump, in which a compressor is ularly suitable for low-pressure drop applications and with
placed between the evaporator and the absorber to boosh total surface area of 5.5%mTable 2 shows the plate heat
the absorber pressure. The cycle configuration has beerexchanger specifications.
described by Boer et al. [12].

In order to combine the advantages of both falling film 2.3. Instrumentation
and spray, the absorber has two parts (Fig. 1(a)). The
absorption process takes place first in an adiabatic mixing The parameters measured were:
chamber (Fig. 1(b)), where the weak solution is sprayed into
the refrigerant vapour. Then, the two-phase mixture enters e Temperature of the vapour at the compressor outlet;

a plate heat exchanger, where the solution is cooled and the e Temperature of the weak solution before spraying;
absorption process is completed. Finally, the solution thatis e Temperature of the strong solution at the outlet of the
strong in refrigerant is stored in the tank before it is pumped absorber;

to the generator. e Inlet and outlet cooling water temperatures;
e Density, temperature and mass flow rate of the strong
2.1. Spray nozzle type and weak solutions;
e \olume flow rate of the cooling water;
Our choice of spray nozzletook into account the e Absolute pressures at the entrance of the absorber and

geometry of a plate heat exchanger with a port diameter in the solution tank.

1 Manufactured by Spraying Systems Co. 2 Manufactured by Alfa Laval.
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Fig. 1. Schematic diagram of the absorber unit: (a) absorber unit; (b) detail of adiabatic absorption chamber.

Table 3 shows the instrumentation and the accuracy The parameters measured were collected by a data acqui-
of the measurements. The absorber pressure is set to thaition system. The variables cooling water inlet temperature,
desired value by varying the compressor speed. In thestrong solution mass flow rate and inlet absorber pressure
experiments, the solution mass flow rate ranged between 20Gvere monitored with PID controllers.
and 400 kegh~! and the cooling water temperature between
30 and 40C at a mass flow rate of 3000 kgL. In these 2.4. Data validation
conditions, the cooling water side heat transfer coefficient
is about 1750 Wn—2.K~1: thus the dominant resistance to The operation data are affected by random and systematic
heat transfer is located on the solution side. The temperatureerrors, caused by perturbations in the process, deviations
of the weak solution entering the absorber was kept 5 K from steady state, problems with instrumentation, etc. As a
above that of the strong solution leaving the absorber. consequence, there are some discrepancies in the mass and
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Table 1
Characteristics of the spray nozzles
Spray nozzle Spray type Spray shape Degree of aspersion Capacity Mean droplet
(I-min—1) diameter (um)
3/8 HHSJ-6007 Spiral Full cone BQat 0.7 bar) % (at 3.0 bar) 200 (at 2.5 bar)
1/4 BSJ-5007 Spiral Hollow cone 3Qat 0.7 bar) % (at 3.0 bar) 170 (at 2.5 bar)
3/8 B-5 Whirljet Hollow cone 73 (at 1.4 bar) 2 (at 2.74 bar) 420 (at 2.74 bar)
1/4 G-3030 HC Hollowjet Hollow cone 28at 0.7 bar) D (at 2.74 bar) 1100 (at 2.74 bar)
1/4 G-6.50 Fulljet Full cone 50(at 1.4 bar) 4 (at 2.74 bar) 1780 (at 2.74 bar)
1/8 G-1514 Fulljet Full cone T5(at 2.74 bar) 3 (at 2.74 bar) 1115 (at 3 bar)
3/8 G-3014 Fulljet Full cone 30(at 2.74 bar) 3 (at 2.74 bar) 1780 (at 2.74 bar)

energy balances. Filtering the measurements using the data As aresult of data validation, we obtain the adjusted value
validation should reduce these problems. This methodologyof each of the parameters measured and the value of the
consists of two steps: systematic errors detection and datarefrigerant flow rat&mef), which has not been measured.
reconciliation. The data reconciliation problem is formulated

as a constrained least squares estimation problem, in which

the weighted least square differences between the measured. Datareduction

and reconciled values are minimised subject to mass and

energy balance restrictions. The concentrations of the weak and strong solutions were
The balances used are: calculated by measuring the density and temperature with
Global mass balance two Coriolis flow meters. The properties of the solution were

calculated using the correlations reported by Medrano [13].
The absorber load is defined as the heat transfer &tg
Refrigerant mass balance from the solution to the cooling water and calculated from

the energy balance at the solution side of the absorber:

Qa = myethref| Tref, Pal +myhyw[Ty, xyw] — mshs [T, x4]
(4)

The refrigerant mass absorbed was determined from the

Mg — Mref — My =0 1)

MsXg — MypXy — Mref=0 (2)

Energy balance

mcwcpcw(TCW,o - Tcw,i) + mghg[Ty, x4]

— mirethret| Tret, Pa] —mwhy[Tw, xw] =0 3) overall mass balance in the absorber:
= — 5
Table 2 Mref = My — My (5)
Characteristics of the plate heat exchanger type CB76L used as absorber The degree of subcooling of the solution leaving the ab-
Manufacturer Alfa-laval sorber is defined as _the temperature deviation of the actual
Unit type CB76L strong solution from its saturation state at the absorber pres-
Number of plates 60 sure.
Plate pattern L ATerin= Tor« — T 6
Channel pitch (mm) 25 sub €as § ( )
Plate thickness (mm) 0.4 The overall heat transfer coefficient was calculated from
Plate material AISI 316 the absorber load and the logarithmic—-mean—temperature—
Channel volume (1) 0.26 difference as follows.
Width (mm) 192
Height (mm) 617 U= Qa (7)
Length (mm) 179 AATLm
Weight (kg) 34 where
Connection diameter (mm) 54
Connection type Threaded ATim = (Tw — Tewo) = (Is — Tew.i) (8)
Ln[(Tw — Tew,0)/(Ts — Tew,i)]

Table 3
Specifications of the instrumentation used in the experimental set-up

Instrumentation Variable measured Accuracy Range
1 Coriolis flow meter Solution flow rate 0.1% 0—1200H>(g1

Density 0.5 kgm—3 0-5000 kgm—3
Temperature +0.15°C 0-200°C

2 Float flow meter Water flow rate +2.5% 1200-3000 kp~1
3 Pressure gauge Inlet absorber pressure +0.5% 0-0.5 bar

4 Thermocouple Temperature +0.2°C —10to 100°C




M. Vallés et al. / International Journal of Thermal Sciences 42 (2003) 85-94 89

The overall heat transfer coefficient is the inverse of the 4.1. Selection of the spray nozzle
resultant of three resistances: the convective resistances on
the coolant and solution sides, and the conductive resistancet.1.1. Test with the methanol-TEGDME mixture

of the plate wall. Thus, we have To make a preliminary selection, an experiment was
1 s 1\! carried out for each spray nozzle in the same operation

U= (a— + % + a—) 9) conditions (absorber pressure of 15 kPa, strong solution flow
cw s

) . L rate of 250 keh~1, cooling water temperature of 3C and
whereacy, the cooling water side heat transfer coefficient, weak solution concentration of 2% by weight).

is obtained by applying the following correlation determined g 5 shows the parameters that characterise the absorber
experimentally for this plate heat exchanger: operation, that is to say the thermal load of the absorber, the

o = EO.ZR%SBP%\{V?’ (10) degree of subcool_in_g of the strong solution and the overall
kew heat transfer coefficient. It can be seen that the type of spray

By combining Egs. (4) and (6), the heat transfer coefficient nozzle significantly affects the operation of the absorber.

in the absorption sidey,, is given by the following expres- The results suggest that the solution needs to be well

sion: distributed between the heat exchanger channels. Spray
AATLy 6 1 11 nozzles such as G 1514, which has a small aspersion angle

oy = [ 0. &~ a} (11) of only 15, should enable the solution to enter the heat

exchanger. This is particularly important because the port

diameter of the heat exchanger is relatively small. In order

mref = KAACLM (12) to verify this supposition, experiments were carried out

gWith the two full cone spray nozzles that have the smallest
aspersion angles (G 1514 and G 3014 witk Aphd 30,
respectively) and a greater solution flow rate.

The overall mass transfer coefficient can be found from

where the logarithmic mean concentration difference is use
for the driving potential:

ACLy = _FeauPequ = Xuwpu) — (Xegseqs — XsPs) Table 4 show variations in the strong solution flow rate
Ln[(xequwLequ — XwPw)/(XeqsLeqs — XsPs)] while the pressure of the absorber is maintained at 15 kPa
(13) and the temperature of the cooling water at @0For all the

The absorbed mass flux is defined as the mass flow rate ofP@rameters, except the overall heat transfer coefficient, the
the refrigerant absorbed per unit of surface area of the plateSPray nozzle G 1514 gave better results. This effect is more

heat exchanger. pronounced if the solution flow rate is increased.
. Mref 14
== (14)  4.1.2. Testwith the TFE-TEGDME mixture

The relative average errors in the estimation of the absorber 10 carry out this study, we selected the spray nozzles that
load, absorbed mass flux, heat transfer coefficient andPresented the best results for methanol-TEGDME, G 1514,

mass transfer coefficient are around 3%, 3%, 5% and 8%, 3014 and G 6.5, and the spray nozzle HHSJ 6007, which
respectively. was among the worst. We made this selection to verify if the
results followed the trend observed for methanol-TEGDME.
Fig. 3 presents the results for these spray nozzles for TFE—
4. Experimental results TEGDME with a strong solution flow rate of 250 kg1,
a weak solution concentration of 25% by weight, an absorber
Experiments were carried out with both mixtures so that pressure of 5 kPa and a cooling water temperature of
the most suitable spray nozzle could be selected. With this 31.5°C.
spray nozzle, more experiments were carried out so that the Again the spray nozzle HHSJ 6007 gave results far below
absorption system could be characterised. those for the other three full cone spray nozzles, which were

O Q. (kW)
@ Subcooling (K)
| B U*10E-1 (Wm?K™")

BSJ 5007  HHSJ 6007 G 3014 BS G6.5 G 1514 G 3030 HC

Fig. 2. Comparison of the results obtained with different spray nozzles for the mixture methanol-TEGDME.
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Table 4
Comparison of the spray nozzle G 1514 and G 3014 for the mixture methanol-TEGDME
Mixture Methanol-TEGDME
Spray nozzle G 1514 G 3014
my (kg-h™1) 250 300 350 250 300 350
Qa (KW) 6.4 7.0 7.7 6.2 6.3 6.9
Subcooling (K) 4.6 4.8 4.6 5.7 8.0 7.8
U (W-m-2K-1 153 162 178 157 176 188

O Q. (kW)
@ Subcooling (K)
B U*10E-1 (Wm>K")

HHSJ 6007 G 6.5 G 3014 G 1514
Fig. 3. Comparison of the results obtained with 4 spray nozzles with the mixture TFE-TEGDME.

18
16 +
141
12+

4.2. Characterisation of the absorber operation

After the spray nozzle G 1514 had been selected, the ab-
0 Qu (kW) sorption system was characterised. The following parame-
B Subcooling (K) ters were studied: solution flow rate and absorber pressure
B U*10E-1 (Wm”K) for different cooling water temperatures.

The effect of the solution mass flow rate on the absorber
behaviour was analysed at three cooling water tempera-
tures and at an absorber pressure of 15 kPa for methanol—

G 3014 G 1514 TEGDME and 5 kPa for TFE-TEGDME. These pressures
Fig. 4. Comparison of the results obtained with the two narrow angle spray were |_dent|f|ed as belng optimum f‘_)r a th_e_rm_Odynam_lc
nozzles with the mixture TEE_TEGDME. analysis of the absorption cycle for air conditioning appli-
cations [12]. Furthermore, the influence of the inlet absorber

imil dv th ¢ higher fi pressure on the absorber performance was investigated in the
very similar. To study the performance at a higher flow rate range 10 to 15 kPa for methanol and 2 to 6 kPa for TFE.

_1 . . .
(350 kgh™), experiments were carried out with the WO o yoqits will be discussed in terms of the absorber
narrow angle spray nozzles. Fig. 4 again confirms that the |, ahsorbed mass flux, degree of subcooling of the strong
spray nozzle G 1514 enables slightly higher quantities of gq) iion leaving the absorber, solution film heat transfer

vapour to be absorbed, although results of the spray nozzles. jafficient and overall mass transfer coefficient.
G 3014 and G 1514 are very similar.

o N B O @
1 ’ I '
1 t t 1

4.2.1. Effect of the solution mass flow rate
4.1.3. Conclusions for both fluid mixtures In general terms and for both mixtures, the results show
The experiments with the two mixtures indicate that, in that strong solution temperatures and absorber load increase
both cases, the spray nozzle G 1514 provides the best resultgs the solution mass flow rate increases.
of the seven spray nozzles tested in the pilot plant. The Figs. 5 and 6 show the variation of the absorber load
difference with respect to other spray nozzles increases asand the degree of subcooling for both mixtures at different
the solution flow rate increases. cooling water temperatures. The effect of the solution mass
This spray nozzle may perform better because the portflow rate is more pronounced for methanol at a cooling
diameter is small and a spray nozzle with an aspersion anglewater temperature of 3. In this case, the absorber load
of only 15°C is better adapted. varies from 4 to 8 kW for a change in the solution flow
Therefore, this spray nozzle was selected to evaluate therate from 200 to 350 k. Moreover, the load for TFE
efficiency of the absorption system with the two organicfluid only increases from 5 to 7 kW for the same conditions. This
mixtures. means that in terms of the absorbed mass flux, the values
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Fig. 5. Effect of the solution mass flow rate on the absorber load: (a) methanol-TEGDME; (b) TFE-TEGDME.
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Fig. 6. Effect of the solution mass flow rate on the degree of subcooling at the absorber exit: (a) methanol-TEGDME; (b) TFE-TEGDME.

measured at 30C for methanol changed from about 0.4 of 350 kgh™!, the measured absorber pressure drop was
to 1.2 gs~-m~2 and for TFE from 1.9 to 2 gs™t.-m~2, around 0.5 kPa.

Both parameters increase as the cooling water temperature The solution film heat transfer coefficient obtained for
decreases for the two mixtures. The absorbed mass fluxboth mixtures ranges between 100 and 225mn/f-K~*

for TFE-TEGDME is similar to that for the absorption of @nd increases slowly with the solution flow rate (Fig. 7).
water—LiBr in vertical falling film tubes [14]. For methanol, the lower the cooling water temperature, the

The degree of subcooling and the solution film heat higher the_ solution film heat tran;fer coefficient. However,

transfer coefficient observed were quite different for both this trend is reversed for TFE. This may be due to the poor
diransport properties of TFE.

Fig. 8 show the variation of the overall mass transfer co-
. . efficient for both mixtures at different cooling water tem-
Increasing the strong solution flow rate causes a drop . .
in the degree of subcooling of the strong solution for peratures. Although the transport properties of these organic
TFE (Fia. 6(b)). This is iustified by the i in th mixtures are poor compared with those of the inorganic mix-

(Fig. _( )). This is justified by the increase In the tures, the values of the overall mass transfer coefficient ob-

strong solu_t|on temperature at an almost constant refrlgeranttained in this absorber with the mixture methanol-TEGDME
concentration. In the case of methanol, the degree of 5re similar to those obtained in the vertical tube absorber
subcooling seems to have a minimum inflection point at ity the mixture water—LiBr [15].
around 300 kdh~! (Fig. 6(a)). The increase in the degree of
subcooling at higher solution flow rates may be explained 4.2.2. Effect of the absorber pressure
by an increase in the absorber pressure drop. Indeed, for As we have mentioned above, the absorber pressure was
strong solution flow rates over 300 kg?, the absorber  set at the optimum value obtained from the thermodynamic
pressure drop became significant. At a solution flow rate simulation of the cycle. However, the compressor provides

mixtures. The degree of subcooling ranges between 4 an
8°C for methanol and between 9 and °X2 for TFE.
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Fig. 7. Effect of the solution mass flow rate on the solution film heat transfer coefficient: (a) methanol-TEGDME; (b) TFE-TEGDME.
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Fig. 8. Effect of the solution mass flow rate on the overall mass transfer coefficient: (a) methanol-TEGDME; (b) TFE-TEGDME.

one degree of freedom more in the cycle, thus increasing thefrom 3 to 7 kW when the inlet pressure increases from 2.5 to
pressure of the absorber with respect to that of the evaporato kPa.
within the limits permitted by the compressor. The effect of the absorber pressure on the degree of
The driving potential for the coupled heat and mass subcooling of the strong solution is illustrated in Fig. 10. For
transfer in the absorber depends mainly on the differencemethanol, the degree of subcooling decreases as the absorber
between the absorber pressure and the vapour pressure of thgressure decreases. Therefore, higher pressures improve the
refrigerant in the solution. The higher the driving potential, absorber efficiency. In the case of TFE, however, the degree
the larger the absorption rate will be. of subcooling is not affected by the pressure and is at a value
To study the effect of the operation pressure on the ab-around 1FC.
sorber performance, we performed three sets of experiments For TFE, the solution film heat transfer coefficient is
for methanol at pressures in the range 10-15 kPa. For theonly slightly affected by the absorber pressure (Fig. 11).
refrigerant TFE, we performed experiments in the range Taking into account that the absorber load increases with
2—6 kPa. Figs. 9-12 show how the pressure affects the ab-pressure, this means that the logarithmic-mean temperature
sorber operation for both refrigerants. The results were ob- difference also increases (from 4 to A1). This reveals
tained in experiments performed at a cooling water temper- that the heat transfer process is clearly unsatisfactory for
ature of 30°C and a solution mass flow rate of 250 kg?. TFE. However, for methanol, pressure has a greater effect
Fig. 9 shows that increasing the absorber pressure causesn the solution film heat transfer coefficient, changing it
a nearly linear increase in the absorber load. The absorberfrom 100 to 170 Wm—2.K—1, while the logarithmic-mean
operating with methanol provides about 75% more load temperature difference remains constant at about 7 K.
when the pressure rises from 10 to 15 kPa. Moreover, when The overall mass transfer coefficient shows a similar
operating with TFE, the additional absorber load is even trend with the inlet absorber pressure (Fig. 12). The absorber
higher than that for methanol. The absorber load increasesglobal mass transfer coefficient practically does not vary for
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Fig. 9. Effect of the absorber pressure on the absorber load. Fig. 12. Effect of the absorber pressure on overall mass transfer coefficient.
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124 O OTFE 5. Conclusions
< o
< o
u]
g10+ : : . :
3 An absorber test rig for studying the adiabatic absorption
S sl process together with the combined absorption—cooling
5 process in a plate heat exchanger was designed and tested
» sl A in a pilot plant working with organic fluid mixtures.
A A The performance of the absorber depended heavily on the
4 ' N ' ' ' ' type of spray nozzle, which should be selected according
2 4 6 8 10 12 14 16 to the geometry of the absorption system. Despite the
poor transport properties of methanol-TEGDME and TFE—
Absorber pressure (kPa) TEGDME, the results show that the performance of this kind

Fig. 10. Effect of the absorber pressure on the degree of subcooling at theOf ab_sorber with these mixtures is promising.
absorber exit. With methanol-TEGDME, the absorbed mass flux, the

solution film heat transfer coefficient and the overall mass
transfer coefficient reach values of 0.4 t® Iyst-m—2,
TS 100 to 225 Wm=2.K~! and 1.0 to 2 x 107° ms?,
a TEE respectively. With TFE-TEGDME, the same parameters
o A reach values of 1 t0.8 g¢s 1-m~2, 100 to 170 Wm—2.K 1
150 + oo and 1.0 to 2 x 10™° m-s™1, respectively. Of this is
deduced that the results are always better with the mixture
A methanol-TEGDME. Furthermore, the results obtained with
100 + A this mixture have improved sensibly increasing the solution
flow rate and the absorber pressure.

The principal limitation of this absorption system is the
pressure drop in the plate heat exchanger. This limits the
cooling load that can be reached with these organic mix-
tures with a moderately low pressure in the absorber. For
Absorber pressure (kPa) strong solution flow rates over 300 kg!, the absorber
pressure drop became significant. At a solution flow rate
of 350 kgh~1, the measured absorber pressure drop was
around 0.5 kPa. This pressure drop in the plate heat ex-
changer is less important with those mixtures that have a
TFE and remains constant at aboud & 10~° m-s~1. With higher operation pressure in the absorber. For these mixtures
the refrigerant methanol shows a higher variation (1.2 to it would be possible to use standard plate heat exchangers to
22x 10 °ms™ 1. build compact machines with a high cooling load.

200

a (Wm?K")

50 } } } } } }
2 4 6 8 10 12 14 16

Fig. 11. Effect of the absorber pressure on the solution film heat transfer
coefficient.
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