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Prediction of Mass Absorption of Ammonia Vapor
into Ammonia Water Solution
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Mass absorption rate of ammonia vapor into ammonia water solution is investigated experimentally, by
feeding a superheated ammonia vapor into a test cell to be absorbed into stagnant pool of ammonia water
solution with an initial mass concentration of Ci = 0.0 to 0.63 kg/kg. The flowing of the ammonia vapor is
due to a pressure difference of AP = 50 to 300 kPa between the ammonia vapor cylinder and the pressure of
the test cell. The main objectives are, to investigate the effect of initial pressure difference on the absorption
rate of ammonia vapor and to develop an equation which predicts the total absorbed mass of ammonia with
initial pressure difference, initial concentration and time. The experiment shows that the total absorbed mass
of ammonia linearly increases with increasing initial pressure difference. A correlation can be proposed to
yield the total absorbed mass of ammonia measured in the experiment. In addition, the absorbed mass at no
pressure difference, namely free absorption, could be estimated from the absorbed mass at initial pressure
difference

Key Words: Absorption Phenomenon, Ammonia Vapor Absorption, Ammonia Water Solution,
Absorption mass rate, Absorption Refrigerator, Natural refrigerant
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Table 1 Experimental conditions

G AP, T,
[kgnus/kgroo] [kPa] [°C]
0.0, 0.27, 0.46, 50, 100, 150, 21~25

0.63 200,250,300
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Fig. 2 Temperature change of ammonia solution

during ammonia absorption for Ci = 0.27 kg/kg and AP
=100 kPa
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Fig. 3 Pressure change of ammonia vapor for C; = 0.27
kg/kg during absorption for AP =50 to 300 kPa
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Fig. 5 Change in absorbed mass at different initial
pressure for Ci = 0.0 kg/kg with time

kPa £ THMFTHZ L2k » T, JESED VI
ORI EEHETET D ENAREL 72D, & 2 AT,
JENEBIRMEZED I WG T TOWRIGEFRIE,
Frrp iy IS K> CTAET MBI G L 72 D L%
bbb,

400 - AP=200kPa

300

[g/m’]

= 200

m

1007/ C=0.46]

0 . 1 I 1 1 |Ci=0'63-
0 20 40 60 80 100 120
t [sec]

Fig. 6 Change in absorbed mass for different

concentrations at AP = 200 kPa with time

600_ T T T T T T
F (a) C=0.0 kg/kg A
500
400
E 300}
) r
g 200f
100 |
0': S 1 1 1 1 1
0 50 100 150 200 250 300
AP, [kPa]
300 [ T T T T T T ]
— P (b) C=0.27 kg/kg ]
£ 200F ]
e :
7100
0 555:;2% i S | | 1]
0 50 100 150 200 250 300
AP [kPa]

Fig. 7 Total absorbed mass vs. initial pressure

difference at different time
(a) C;=0.0kg/kg (b) C;=10.27 kg/kg
A 100 sec, o 50 sec, x 20 sec, m 5 sec

4.3 I K A RINEDOHEE

B8, M7ITRSNDEMMEFEZAP = 0 kPa
FCHER L& ZORINE, Thbba o
K DWINEDOEAL ZEEB LT fE R a2~ T.



X8 75, AP =0.0 kPa |28} B WINE DI b
JENZN S D & ORI EDO L & IFIX R 7o
M, 372 BRI E IR O RICIEIFE HF] L
THEMLTWDZ RS,

w
i
T

]

w
<
T

[ [3od
> V]
T

(]

=3
<
T

---e--- C=0.0 kg/kg
—A— C=0.27kg/kg |

0
T

Absorbed mass without
pressure difference [g/mz]
-

(9]

]

20 40 60 80 100
t [sec]

(]

Fig.8 Change of absorbed mass with time

5. P7UEZTRINEDFTRAXDERE

5.1 ENEEZZERLERORRE

L () OEHIZHT= > TiE, FEIIZEAP =50 kPa
DHDTFT—H ThoT-120I2, T DL N
L ENHRE N, 22T, RK) EBEBIC
L7l B Z DB OV THETT 5.

K5 —8IZRENDLIE, TUE=TERZD
W BT, WIHAE 707 v = T KRR ORI
BEORBLRIZITTNDEZ LD, LRI
JES 72 & AR E DR, T2RbbkAL kD,

m, = f(AR, C,, 1) ®)

AQOWIREDZ L, AB) L7285,

Q)L BE—EOFE T TIIRAE 725,

dmaz(émaJ dAE+(am”] @
C AP.C,

OAP, ot

i

7T ORERB O EERET 5L, A(3), @IFEIC
WADBIRICIR D LHEE SN D.

mg (AP,.,C[,t) o Cilk 5)

m (APist)
my, =a,(t)+a,(t)AP, ()

ZIZT, mpld CG=00kgkg \ZXTAWINET, aga
IR THD. L, REOILHEIR THLZ &,
KON DEEIE 2B RS % &3 (6) b RFHOH-ERE
TP 52 EiREE B X HILD.

m, :[Zaox_tmzj_’_[za“t:/zj API (7)
i=0 i=0

728, PR OUEIE, N=2 THThHDH T LM
WOTHE STV,

9, RT)DOFEEE C=0.0 kgkg OHEfE % H
WTHR/NAFRIETIRE LT E R 2 1R T,
RIZ, G = 0.0 kg/kg LASNDPEE THII7EAP = 50 ~ 300
kPa OFFAIIRE L CRNE S 7RI &2 R (S)IZHE- T
IR UTRER A K 91T

9D, WINEDLE mym, 1 ZET IR 2> T
DI b LT, YIMIREOATERINS Z &3
3%, 2T, RO E R/ NAFE TR S &
k =025 Lotz ZoRER, AGHIEHEANZER)
Linb.

N N
m, :{[Zaoitmlﬁ{zautm) AP}(@M,-
i=0 i=0

®)
RN K AW EDOHEERGEEIT, 1< 120 sec DA
WEFPHIZ B~ T, FxHEERZsIL G = 0.0 kgkg T
136=4.0 %, —J7 C =027 ~ 062 kgkg Tldo= 6.0 ~
135 %, EREL2-5TWA. UL, HIHIEEIE
705 LN E A F DI NS < b 7oz, Hl
TEDFEENEL 225720 Th 5.

Table2 Coefficients of Eq. (7)
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Table 3 Coefficients of Eq. (7)
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