PCT/1B2022/052011

WO 2022/189944

| 24nbI

Jjosuls  § B e .
Hisied

mm\\

Jefjonuc)

sy

. .\\x\\\x
e
L

o BT
rieesssier T

s
\
%
[ ¢
L)
Ping,. rnArtors: o
7 SRR e

Fads JPRRRCE Y
Gl

3
%
.\
7
7
%

1/23



PCT/1B2022/052011

WO 2022/189944

LIAOHID -

S

e, m
e

A enresy oo AT

2/23



PCT/1B2022/052011

WO 2022/189944

230

Figure 3

3/23



PCT/1B2022/052011

WO 2022/189944

Figure 3A

4/23



PCT/1B2022/052011

WO 2022/189944

3

{
‘}' M s g

\

%

A

; .
oraenoonei L]
? e
ceossor !x\alﬁ#ﬁu,\\\ g ~

o

Qn
e FE0

4

igure

F

5/23



WO 2022/189944 PCT/1B2022/052011

6/23



WO 2022/189944 PCT/1B2022/052011




WO 2022/189944 PCT/1B2022/052011

Figure 7

8/23



WO 2022/189944 PCT/1B2022/052011

E Affemaiive Supply E

4002 e FORT

G803 / s
'\«\ R 4
]
é

S

N
R Y e E E SO e E R
S R \\§.

Valve Modide s

0 3

N\

QRmmmamannnmmmmn =

Te Blower

2,

\.

§

§

§

§

§
A S ——
] Oxvaan 1 Sir i
e Kot §
S

Figure 8

9/23



WO 2022/189944

PCT/1B2022/052011

Determine variable indicative of
conductance of the flow path

/9EO

Determine predicted maximum and/or
minimum flow rate for the flow path

911
/

y

Compare predicted maximum and/or
minimum flow rate for the flow path
to flow rate set point

Deteremine whether flow rate
set pointis able to be reached

913
/

Figure 9

10/23



WO 2022/189944 PCT/1B2022/052011

Flow generator output
{motor speed RPM}

0 RPM 2000 LPM 100C00RPM

L(%W@z;?m? ' Upper motor
speed limit I speed fimit
|
1 %)
| r%o !
| |
1 1 1
1
Predicted : Predicted
minimum T maximum
flow rate : flow rate
1 1 1
| 1 1
1 1 1
1 1 |
i 1 I
O LPM 8 LPM 30 LPM

Flow rate (LPM)

Figure 10

11/23



WO 2022/189944 PCT/1B2022/052011

Predicted
minimum

Flow rate set point flow rate

' 906

o

A
901 |

0LPM 8 LPM 10 LPM

Flow rate (LPM)

Figure 11A

902 Predicted

Flow rate set point

< >
1
1
1
1
1

901 /?
|
|
|
I
I
|
3 LPM

minimum
flow rate
I . 1
L9951 a0
I
I
I
I
I
I
I
]

10 LPM
9.2 LPM
Flow rate (LPMj

O LPM

Figure 11B1

12/23



WO 2022/189944

ogp  Predicted

PCT/1B2022/052011

minimum
905 flow rate
1 i : )
| | | 906
1
Flow rate set point R
301 1 l
! ]
i |
i : |
I \ I
1 | |
S
1
O LPM 8 LPM 1 10 LPM
9.2 LPM
Flow rate {LPM)

Figure 11B2

Determine variable indicative of
conductance of the flow path

'/ 950

Determine a predicted
minimum fow rate for the flow path

951
/

Compare predicted minimum
flow rate for the flow path to flow rate
set point and the alarm threshold

/ 952

A

Deteremnine whether flow rate
set point is able to be reached

953
/‘

Figure 11C

13/23



WO 2022/189944 PCT/1B2022/052011

Predicted
maximum
flow rate Flow rate set point
? |
I 947 |
I
B |
ol
) 901 /T
I
I
! I
! I
! I
! I
30 LPM 50 LPM
Flow rate (LPM)
903
Predicted
maximum
flow rate . Flow rate set point
| | !
g7 908 | |
1 1
(_\I 1 I
|
i g =
) l‘ g 901 /?
! I
|
1 l :
1 | :
1 : |
| | i
30 LPM ; 50 LEM
35LPM
Flow rate (LPM)

Figure 12B

14/23



WO 2022/189944

Predicted 904
maximum
flow rate

909

A
A
A 4

PCT/1B2022/052011

Flow rate set point

i
i
]
I
901 )

40 LPM

Flow rate (LPM}

Figure 12C

Predicted
maximum Flow rate
flowrate  set point

; 909

907 |

——

< < B
91—,
I
i

! i

! 1

! i

! I

50 LPM

30LPM a0 pm

45 LPM

Flow rate (LPM)}

Figure 12D

15/23



WO 2022/189944

PCT/1B2022/052011

Determine variable indicative of
conductance of the flow path

/1101

A

Determine a predicted
maximum flow rate for the flow path

/— 1102

Y

v

1103

Compare predicted maximum
flow rate for the flow path to flow rate
set point and the alarm threshold

Compare predicted maximum
flow rate for the flow path to flow rate
set point and the blockage threshold

/1105

11 ()4\

Deteremine whether flow rate
set point is able to be reached

Deteremine whether blockage
is present

1106
/

Figure 12E

16/23



WO 2022/189944

Predicted
minimum
flow rate
905 I
|
|
|
1 I
| | 906
1
]

PCT/1B2022/052011
Predicted 509
maximum
flow rate
1< >
I
I 908
I
I

Lo

flow set pointr——

]
e [
e Caninot reach mm—y
]
|
|
|
|

T\
Alarm limit 902

Flow rate {LPM)

7 ===
I
|
. ca !
Alarm limit I 904

Blockage limit

903

Figure 13

17/23



WO 2022/189944

PCT/1IB2022/052011

Determine variable indicative of
conductance of the flow path

Determing a predicted flow rate
for the flow path based on
variable indicative of conductance
of the flow path

A

Determine at least one
flow rate threshold

/1122

Compare current
flow rate to flow rate thresholds

1123
/

Figure 14

18/23



WO 2022/189944 PCT/1B2022/052011

Predicted Current
flow rate flow rate
| |
| i
| i
i i
| |
i i
Percentage threshold : :
| i
i |
| ]
| i
Leak flow Limit threshold : :
rate thresholds | i
| i
] |
| i
Variability threshold ; :
| |
i i
oLPM 20 LPM 30 LPM
Flow rate (LPM)
Figure 15A
Predicted
flow rate
I Current
| flow rate
Loy
oy
! i
Percentage threshold : :
oy
! |
1 1
1 1
Leak flow Limit threshold : :
rate thresholds | |
1 1
1 1
1 1
Variability threshold : :
1
1
O LPM 20 LPM 30LPM

Flow rate (LPM)

Figure 15B

19/23



WO 2022/189944 PCT/1B2022/052011

Current Predicted
flow rate flow rate
| i
I I
I I
I I
I I
! I
Percentage threshold : :
I I
I I
I I
I I
Blockage flow Limit threshold ! :
rate thresholds : |
I I
I I
i I
Variability threshold : :
I I
I I
0 LPM 20 LPM 30 LPM
Flow rate {LPM)}

Figure 15C

Current  Predicted
flowrate flowrate

Percentage threshold

Blockage flow Limit threshold
rate thresholds

. i
I I
1 i
| |
1 ]
! i
| |
I ]
I I
I ]
I |
| i
I I
I |
I |
I |
| |
| |
1
Variability threshold 1 :
I |
I ]

O LPM 20 LPM 30 LPM

Flow rate (LPM)

Figure 15D

20/23



WO 2022/189944 PCT/1B2022/052011

1300

1130a

Predicted
Flow rate
{LPM)

Time {(seconds)

/HJQ

Motor speed
{RPM)

Time {seconds)

Figure 16

21/23



WO 2022/189944

Fiow rate

PCT/1B2022/052011

Current flow vare (1131}

[—1142

{LPM) LR LT

(LPM) 1 SYmmsmmasessssmsoamsomssosmsmomEEe e N~ Limit threshold
1 1131
i Percentage
i X ~ threstiold 1152

Predicied flow rate 1143 .
| Variability
i threshold 1153
I Tirne (seconds)
I
I
I
I
|
|
|
Motor speed
{RPM)

Time {seconds)

Figure 17

22/23



{RPM)

WO 2022/189944 PCT/1B2022/052011

; it4i
r Predicted flow rate 1143
!
! Variability theeshold 1153
|
| e "y
! eshold \/_. Percentage (142

Flow rate Wb threshold 1§52 [; A

(LPM)
Cumreny flow rate (1131}

|
|
! Time {seconds)
!
[
I
|
|
|
|

Motor speed |
|
!

Time {seconds)

Figure 18

23/23



