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Fig. 1(b)
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Fig. 2
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Fig. 3(a)
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Fig. 3(c)
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Fig. 5(a)
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PLAN VIEW

FRONT VIEW

Tray Lifter cum pusher
(Tray Down)

Tray Lifter cum pusher
(Tray Up)

Multi Level Rack

(with energy efficient and intelligent LED lighting 

control system. LED light can be sliding type for 

ease of replacement)

Fan (Air in)Fan (Air 
Out)

An additional figure to the vertical farming system 200

200

Fig. 5(b)
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PLAN VIEW

FRONT VIEW

Tray 
Lifter 
cum 
pusher

Tray 
Lifter 
cum 
pusher

Multi Level Rack 
(Motorised / Non-Motorised)

Dipping/Water change 
Irrigation & Fertigation 

System

Hydroponic 
System

Hydroponic 
System

An additional figure to the vertical farming system 200

200

Fig. 5(f)
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PLAN VIEW

FRONT VIEW

Tray 
Lifter 
cum 
pusher

Tray 
Lifter 
cum 
pusher

Multi Level Rack 
(Motorised / Non-Motorised)

Aquaponic 
System

An additional figure to the vertical farming system 200

200

Fig. 5(g)
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PLAN VIEW

FRONT VIEW

Tray 
Lifter 
cum 
pusher

Tray 
Lifter 
cum 
pusher

Misting Irrigation & 
Fertigation System

Aeroponic 
System

Aeroponic 
System

An additional figure to the vertical farming system 200

200

Fig. 5(h)
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Full vs Slat Tray to reduce size of the vertical lifter at both ends

Fig. 5(l)
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Rollers-On-Track & Rollers-On-Tray Designs

Rollers on Track Design (Less rollers used but tight maintenance )

Rollers on Tray Design (More rollers but easier maintenance)

Fig. 5(m)
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Mobile environment measurement and monitoring device

A single or multi mobile battery operated (with optional auto charging) trays mounted with advance 
environment measuring, monitoring and recording system can be deployed and travelling along the path 
into every layers of the racking to measure, collect, analyse and monitoring the lighting intensive (also 
correct wavelength), humidity, temperature, CO2, irrigation uniformity, including A.I. vision camera, etc. 
to monitor the growth health of every plot of vegetable without the needs for human intervention. Data 
can also be wirelessly transmitted or harvest at the loading station. Beside growth health it can also 
predict and check for any possible diseases in the plant or lack of nutrients in any of the plant such that 
immediate remedies action can be taken.

Fig. 5(n)
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The vertical lifter beside moving plots of vegetable 
trays around the system, it is able to service and 
move the trays of LED lights via programming for 
the lifter to travel to and align with the height of 
the LED tray level. In this manner, defective LED 
lights can be replaced easily. 

+ -

Tray to lifter electrical 
connection. Can be easily 
unplug during replacement

+ -

+ -

Tray to Tray 
Plug & Connect 
electrical 
source

+ -

LED Level

Veg. Level

Fig. 5(o)
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Similar to an additional LED level. An automatic misting 
or irrigation level maybe added to the racking system. It 
can be designed either to spray directly to the roots 
above or directly to the plant below. It is a self-
propelled batter operated module.

Fig. 5(p)

0218P00641C 22/43



P
LA

N
 V

IE
W

FR
O

N
T 

V
IE

W

Tr
ay

 L
if

te
r 

cu
m

 p
u

sh
er

Tr
ay

 
Li

ft
er

 
cu

m
 

p
u

sh
er

M
u

lt
i L

ev
el

 R
ac

k

O
n

e 
co

m
m

o
n

 lo
ad

in
g

/u
n

lo
ad

in
g 

p
o

in
t 

in
 t

h
e 

en
ti

re
 r

ac
k

al
lo

w
s 

fo
r 

si
n

gl
e 

p
o

in
t 

au
to

m
at

io
n

:
1

)V
is

io
n

 im
ag

e 
in

sp
ec

ti
o

n
 a

n
d

 c
o

lle
ct

io
n

 o
f 

d
at

a
2

)R
o

b
o

ti
c 

H
ar

ve
st

in
g 

p
o

in
t

3
)R

o
b

o
ti

c 
ge

m
in

at
io

n
 lo

ad
in

g 
/ 

re
p

le
n

is
h

in
g

4
)I

rr
ig

at
io

n
 /

 F
er

ti
ga

ti
o

n
5

)W
at

er
/n

u
tr

ie
n

ts
 c

h
an

gi
n

g
/t

es
ti

n
g

6
) 

Tr
ay

 c
an

 b
e 

R
FI

D
/b

ar
co

d
ed

/Q
R

 fo
r 

tr
ac

ka
b

ili
ty

, m
o

n
it

o
ri

n
g,

 d
at

a 
co

lle
ct

io
n

7
) 

A
ll 

cl
im

at
e 

co
n

tr
o

l:
 T

em
p

er
at

u
re

, p
H

, N
u

tr
ie

n
ts

, h
u

m
id

if
y,

 a
rt

if
ic

ia
l f

an
, C

O
2

/O
2

 c
o

n
tr

o
l, 

lig
h

ti
n

g,
 e

tc
.

8
) 

W
at

er
 t

re
at

m
en

t 
/ 

O
zo

n
at

in
g 

o
f 

w
at

er
 /

 H
yd

ro
ge

n
at

ed
 w

at
er

 /
 n

an
o

 w
at

er
 p

ro
d

u
ct

io
n

 /
 

In
sp

e
ct

io
n

 c
o

n
so

le
 

ca
n

 e
it

h
er

 m
o

ve
 in

 o
r 

th
e

 t
ra

y 
m

o
ve

 o
u

t 
to

 
st

at
io

n

A
lt

er
n

at
iv

e 
2

n
d

St
at

io
n

 
(F

o
r 

la
rg

er
 

sy
st

em
)

*
In

cl
u

d
e 

Pe
st

 /
 B

ac
te

ri
a 

/ 
Pa

th
o

ge
n

 /
 M

o
sq

u
it

o
 

C
o

n
tr

o
l a

n
d

 c
o

n
ce

al
ed

 
Sy

st
em

An additional figure to the vertical farming system 200

200

Fig. 5(q)

0218P00641C 23/43



Fr
o

n
t-

To
-B

ac
k 

R
ac

k 
Sy

st
em

s 
al

lo
w

 m
ax

im
u

m
 

u
se

s 
o

f 
sp

ac
e 

in
si

d
e 

th
e 

co
n

ta
in

er
s.

 G
ro

w
in

g 
o

f 
cr

o
p

s 
w

it
h

o
u

t 
th

e 
n

ee
d

s 
to

 p
la

n
 f

o
r 

ac
ce

ss
ib

ili
ty

 
co

rr
id

o
r 

in
si

d
e 

th
e 

co
n

ta
in

er
 t

h
u

s 
in

cr
ea

se
 

yi
el

d
/m

2 /
co

st

C
an

 b
e 

in
se

rt
ed

 d
ir

ec
tl

y 
in

si
d

e 
a 

2
0

ft
 /

 4
0

ft
 /

 
h

ig
h

-r
o

o
f 

co
n

ta
in

er

An additional figure to the vertical farming system 200

200

Fig. 5(r)

0218P00641C 24/43



V
en

d
in

g 
C

o
n

ta
in

er
iz

ed
(B

u
y 

in
 T

ra
y 

/ 
Sl

at
)

-
A

llo
w

 A
p

p
s 

se
le

ct
io

n
, O

rd
er

in
g 

Pa
ym

en
t 

an
d

 D
el

iv
er

y 
R

id
e

r 
p

ic
ku

p
 /

 s
el

f-
h

ar
ve

st
in

g

An additional figure to the vertical farming system 200

200

Fig. 5(s)

0218P00641C 25/43



A
ir

-T
o

-W
at

er
 G

en
er

at
o

r
H

u
m

id
if

ie
r

Ev
ap

o
ra

ti
ve

 C
o

o
le

r

H
o

t 
Ex

h
au

st
 A

ir

A
ir

 (
fi

lt
er

ed
) 

&
 S

an
it

iz
ed

W
at

er
 f

ro
m

 f
ilt

er
ed

 A
ir

 
w

it
h

 a
d

d
ed

 N
u

tr
ie

n
ts

Su
n

lig
h

t 
C

o
lle

ct
o

r 
Su

n
 

Tr
ac

ki
n

g

Su
n

lig
h

t 
Fi

b
er

 O
p

ti
c 

ca
b

le
 t

o
 t

ra
n

sp
o

rt
 s

u
n

ra
y 

in
to

 c
o

n
ta

in
er

.

Su
n

lig
h

t 
D

if
fu

se
r 

cu
t-

o
ff

 
u

n
w

an
te

d
 s

u
n

ra
y 

to
 

co
n

ce
n

tr
at

e 
o

n
 p

ro
p

er
 

w
av

el
e

n
gt

h
 fo

r 
gr

o
w

in
g 

o
f 

cr
o

p
s 

d
u

ri
n

g 
d

ay
ti

m
e

. L
ED

s 
to

 
en

h
an

ce
 d

u
ri

n
g 

n
ig

h
t-

o
ff

 o
r 

in
 

ca
se

 o
f 

re
d

u
ce

d
 s

u
n

lig
h

t 
in

te
n

si
ve

 

W
in

d
 

Tu
rb

in
e

So
la

r 
Po

w
er

 &
 

B
at

te
ry

 p
ac

k

G
eo

th
er

m
al

 (
Fo

r 
h

ea
ti

n
g 

/c
o

o
lin

g)

In
su

la
te

d
 c

o
n

ta
in

er
 fo

r 
se

as
o

n
al

 r
eg

io
n

s

C
a
rb

o
n

 d
io

x
id

e
 i
n
 t
h

e
 n

ig
h

t 

c
a

n
 b

e
 n

e
u

tr
a

lis
e
d

 t
h

ro
u

g
h

 

v
a

ri
o

u
s
 m

e
th

o
d
s
 

i.
e

.
s
e

q
u

e
s
tr

a
ti
o

n
 u

s
e

 o
f 

e
n

z
y
m

e
 o

r 
c
o

n
v
e

rt
in

g
 t
o

 
e

n
e

rg
y

En
cl

o
se

d
 M

u
si

c 
(a

d
ju

st
ab

le
 

fr
eq

u
en

cy
 t

h
at

 
re

so
n

at
e 

th
e 

cr
o

p
 

fo
r 

b
et

te
r 

gr
o

w
th

An additional figure to the vertical farming system 200

200

Fig. 6

0218P00641C 26/43



Fig. 7
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Fig. 8
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Fig. 9
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Fig. 10

300

+  -

Air In

Water Out

Filter & 
Nutrients 
addition

Solar Batt 
(LED-Eco)

LED ON 
(Enhance Growing)

LED OFF 
(Energy Saving mode)

Wind Power

Solar Panel
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Fig. 11(a)

400
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Fig. 11(b)

Purchased

Sterilized removing box to prevent contamination and any possible 
pest infusion into the vending machine/ Positive airflow , UV light, 
Ozone injection, pest control system can be inplace (in-situ)

Replenishment

To ensure hygienic & non-contamination loading with proper sterilized loading chamber 
and pest control especially preventing mosquito infusion.

Seeding plot to be properly cover.

Optionally, plot cover is properly seal and could biodegrade inside the vend machine via 
light/water/heat/etc
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Fig. 12

Perspective view of the veg-cafe

500
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Fig. 13

600
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An additional figure to the portable vertical farming system XXX

Fig. 17(b)

Capitalising on Solar Thermal Energy via molten salt storage system deploying in 
Vertical farming for it heat (winter or night-time)/cold (summer or daytime) and 
electrical demands
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