CHAPTER 6

SENSITIVITY ANALYSIS

6.1 Identification of significant factors for the model

significant effect on the rapid
[he estimated effects, inlet

Case Inlet pressure
(bar)
A 60, 70, 80, 90
OB T 1007 [ 300, 3405380, | 60, 70, 80,90
""""" C | T 60,70,80,90

In the identification of the signifigant factors, the model parameters for

o HREANBIINE N
T A B VAR VB Gt o

significant factors

Simulation conditions
Number of grid points in the y,zdirections 24 x 521
Grid size (Ay,Az) T 1x10°,4x10°m
Interval time 77T 70000 T
Integration step size(At) T 1.0x10™Psec. T
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Table 6.2 Simulation conditions used in the simulations to find out the

significant factors (continue)

Simulation conditions

Specific gas constant of CO, 8.314*1000/44.01

The effect of the significan ors at different value of inlet velocity,

‘investigated in this section. The

Case ﬂ | E‘legj I %W%eﬁtﬁﬁi Inlet(gz;sure

Inlet 00 ¢ 300 . 80
renpbrage | BI N T loa 61 &8 V171 3ol 218 B 50
Effect 0.0 380 80
10.0 300 80

10.0 340 80

10.0 380 80

100.0 300 80

100.0 340 80

100.0 380 80




Table 6.3 The simulation conditions for all cases (continue)
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Inlet velocity Inlet temperature Inlet pressure

Case (m/s) (K) (bar)
Inlet velocity 0.0 300 80
Effect 10.0 300 80
100.0 300 80
0.0 340 80
80
80
80
80
80
Inlet pressure 60
Effect 70
80
90
P 0
.05 = ' 70
067241 5 80
‘3 90
0.0 380 70
‘q Sl A e 80
AU INENINE NG

U

100 ¢ 300 A, 60
QRIRIN@EU YR 80128 ) 70
9 10.0 300 80
10.0 300 90
10.0 340 60
10.0 340 70
10.0 340 80
10.0 340 90
10.0 380 60




Table 6.3 The simulation conditions for all cases (continue)
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Inlet velocity Inlet temperature Inlet pressure

Case (m/s) (K) (bar)
Inlet pressure 10.0 380 70
Hiert 10.0 380 80
10.0 380 90
100.0 300 60
100@‘ V/// 00 70
% | ,/‘Adg, 80
. 4 q 90
\g\ 60
- 70
80
90
60
70
80
90

6.2.1 Effectmrf Inlet temperature

‘o W
The et%tu ﬂe:lmmgj t“e;foli;lmt;perature of fluid is
significant at inlet pressure 80 bér and inlet welocities of 0.0,/10.0 and 100.0

. i, 61508 525 hd Lok chpefiute rose ot e

flowing fluid. At the inlet temperature of 300 K, the temperature of fluid

passing through the nozzle decreases slightly into the environmental

temperature. For inlet temperature of 340 and 380 K, the temperature of fluid

passed through the nozzle to the distance 1 D from the nozzle, decreases

extremely, but from the distant 2 D from the nozzle, the temperature of fluid

increase slightly into the bed temperature.
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6.2.2 Effects of Inlet velocity
From figure 6.4-6.6, the inlet velocities exhibited the significant effect on

the predicted temperature of fluid under condition of inlet pressure of 80 bar and
inlet temperature of 300, 340 and 380 K.

which the temperature decge?

and for the distance 2 D' from thenozzle; the temperature of flowing fluid increase

slightly into the environfment tc ‘
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6.2.3 Effects of Inlet pressure

Consider figure 6.8—6.16, it could be clearly seen the effects of inlet
pressure on the predicted temperature of flowing fluid undergone rapid expansion

of supercritical carbon dioxide under condition of inlet temperatures of 300, 340

and 380 K and inlet velocities of 0. 100.0 m/s.
From the results, th inle )ves significant effect on the
temperature profile alon@aﬁg domaifi, The temperature of flowing fluid

rapid decreasing along the

passing through the no

distance of 1 D from 2 D from the nozzle, the

temperature of flowi inérease sssligh ly and" becomes lead aft at the
environment temperature.
Thompson effect. Mor

the temperature of fluid I¢, when ire increases, the temperature of

fluid in nozzle will decre

could be described by PT dia_g%___ /o
(A

. P - ‘o W
(varied) (fixed)

AULANENTNYINS
R ]

=

2

\h = constant line

Figure 6.7 PT diagram of the throttling process
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