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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0401ASM - Asymmetric for Residential & Industrial Light

TECHNICAL DEPT.
Lenses Test Report
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90 30

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**

*  Full angle at 50% from maximum: ~ 135°x100°

*  Full angle at 10% from maximum: ~ 170°x165°

*  The light spots here represented refer to tests carried out with
LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KH ATOD TECHNICAL DEPT.

Lenses Test Report
OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0403ASM - IESNA TYPE I

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 105°x145°

*  Full angle at 10% from maximum: ~ 160°x155°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0404ASM - IESNA TYPE: VS Short - 120° SYMM

TECHNICAL DEPT.
Lenses Test Report

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 130°x130°

*  Full angle at 10% from maximum: ~ 152°x152°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0405ASM - IESNA TYPE: Type I

TECHNICAL DEPT.

Lenses Test Report

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**

*  Full angle at 50% from maximum: ~ 150°x110°
*  Full angle at 10% from maximum: ~ 185°x170°

*  The light spots here represented refer to tests carried out with
LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD TECHNICAL DEPT,

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0406ASM - IESNA TYPE : II Medium / EN13201: ME3a

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 160°x110°

*  Full angle at 10% from maximum: ~ 170°x155°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD TECHNICAL DEPT,

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0407ASM - IESNATYPE : V
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It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 90°

*  Full angle at 10% from maximum: ~ 160°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0412ASM - IESNA TYPE : 111

TECHNICAL DEPT.
Lenses Test Report

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**

*  Full angle at 50% from maximum: ~ 160°x130°
*  Full angle at 10% from maximum: ~ 175°x180°

*  The light spots here represented refer to tests carried out with
LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0413ASM - IESNATYPE : IV

TECHNICAL DEPT.
Lenses Test Report

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 160°x120°

*  Full angle at 10% from maximum: ~ 180°x185°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED

1 2 3 ‘ 5 s 7 ® 9 10
—~ PN
® ~~ o~ o)
a -~ — © ) _ 0 o~ L)
I a3 & i@ xS
o . i o o : ‘
a o s 2 ) s a
s S S s ° IS
_ Sn n Z28a T nS |
n o o . L o0
RN H NodwN o o
ledul
s 25 (0.984) __ B
23.7 (0.933) _1
22.5 (0.886) Tl
12.7 (0.5) @ ﬁ} @
¢ 2.5(0.098) _| <
e —|
0(0) _§
2.5(0.098) Y —
12.7 (0.5) @
Kiurop
D 22.5 (0.886) a °
23.7(0.933) _¥ aEe
25 (0.984)
— @ 2(0.08) —
=
o
@ -
= | ® x
S| 2
~H
Rl e
L N i
r H
|
— 5 -
1 (0.039) 8 (0.315) =
)
0.1 (0.004) ~
o -
e «
R 2 NOTE: R
— _ a - Dimensions in inches into brackets
sl - For missing dimensions see 3D file
] G-G 2 _ ! "Frogetto e dissgno di proprietd della KAMOD OPTORLACTRONIC s.7.1. Le soluzieni tecniche
=Y adottate in questo dimegno somo di noatza esclusiva propriti e quindi, a noma delle vigenti leggl,
B me 4 viatata Ia riprodusions o La velcolasions a tarei sante nostra sutoriszasions sceltra-:®
3| @ | ?
B m| © <1 ; PROGETTO
T o oA ~ Lens Module 4 Array M 527 T
S|l o . " " " "
i, SE I~ copice : KNAC 0413 ASM vIsI0 5 coNTR: DATA
3 IM/SB | GV/SB 23/09/2014
— Q@ W 2.5 (0.098) KHATOD Totte le dimeneiont in ma. |
SIS I ia Monfalcone, 41 To11. Gen. +/- 0.20 mm
4(0.157) 50 (1.969 TmRMICI: | MATRRIATE:
( ) Cinisello Balsano o One optical Fom
I TTALIA SCaLA ¢ FOGLIO : 7
WWW . KHATOD . COM 1:1 1of1
Y T T T 177
: I : ; . I . . I ; : I . =

www.khatod.com

technical@khatod.com

October 2018



KHATOD TECHNICAL DEPT.

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0420ASM - IESNATYPE : V

It works also with 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 50°

*  Full angle at 10% from maximum: ~ 115°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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KHATOD TECHNICAL DEPT.

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0424ASM - IESNA Type II / Type III

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~150°x160°

*  Full angle at 10% from maximum: ~160°x110°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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— Dimensions in inches into brackets <] (SR s 2 =]
— For missing dimensions see 3D file S S~ o8a B ~
] - WHITE surfaces mirror polished Q 4 Joa o Q [
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S — 8
m @ § —
X @ 2(0.079)
=
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~
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]
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@
a
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o
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N
N e ‘
N
N s
B Hi 9 ! I~ B
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] N © = s
] N = = "1 Project and design owned by Khatod OPIOELECTRONIC s. z. 1.'!
\ Z ‘ - The technical solutions adopted in thie design are Khatod intellectual properity, they cannot
% g ‘ 3 be seproduced end tsemitted to third pertiss without our prior written pesmiselon.
N\ 3 hnauthorizad o oy incos wi Erosecuced vy lax.
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KHATOD TECHNICAL DEPT.

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0425ASM - Type II

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 145°x55°

*  Full angle at 10% from maximum: ~ 150°x120°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED

* D A @ ® o~ @ a
o 5 a2 & b o
. & & 7 i
s s = T o S
Note: : : e_ e : :
— - Dimensions in inches into brackets - § 9Swm g m' [
- For missing dimensions see 3D file N W ~NoaoN o ~
- WHITE surfaces mirror polished | dul
® - BLUE surfaces embossed 27/28 VDI ®
(© = Quality Control Dimensions (QCD) 23.7 (0.933)
- Gate removed by plotter laser.Sink mark =] — 22.5 (0.886)
] injection will be present o —
@ ﬁ} 12.7 (0.5)
S
€ c
| 2.5(0.098)

P @ H—T oo
_ b d——1 2.5(0.098)

@ O 12.7 (0.5)
» Kitgron

o o
z 22.5 (0.886)
A HHH I 23.7(0.933)
3
— I @ 2 (0.079) —
© i
~
® - N
-
m| = 0
|
e = .
1
ai
=
_ - L
. sl ala 1(0.039) 8¢0.315) .
R 0.1 (0.004) B
333 2. o B
| LINEIR] L
8 @ <
N 1
. g ‘ S "
S I in
o5 9
B 3| IS
— - B=-B © - ~| "1 Project and design owned by Khatod OPTOELECTRONIC s. r. 1.'' [
b © = < Tho Sachalcal soetions adopted ia Trls desion are Knaiod intellectusl propority, they cansot
o T | be reproduced and trasmitted to third parties without our prior written permission.
~ | 3 of will be by law.
°
@ : TeSTaER ¢ FROTECTS
' ) Q | Q S Lens module 4 array KR/LS W 04 | .
| = copz - KNAC 0425 ASM CEECKED ;| cowTROLLED: | DATA
; 2 KHATOD 11 Dinenstons 1o rm M M/18 18/06/2016
‘ B e Kiassandeion, 25 fomern siemces /020 B srpe maamapers —
2.5 (0.098) © Penam No One PMMA Clear
[ -0.05
: 4(0.157) 50 (1.969) ~6:20 A o = .
WWW.KHATOD.COM :
1 I 2 I 3 B I s T I 7 o I B 10
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KHATOD TECHNICAL DEPT.

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0426ASM - IESNA Type I1I

100 9 80
110 70

&0

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 150°x110°

*  Full angle at 10% from maximum: ~ 155°x140°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED

VZ
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* a P a a
o ~ ® @ = o
a 5 & & 0o &
s 3 3 H »
Note: 53 S s o © <
] - Dimensions in inches into brackets N T 63w o = [
PR s ; s o SR L] =
- For missing dimensions see 3D file ~ H No«aN o ~
- WHITE surfaces mirror polished [
® - BLUE surfaces embossed 27/28 VDI ®
©= Quality Control Dimensions (QCD) - 23.7 (0.933)
| - Gate removed by plotter laser.Sink mark = — 22.5 (0.886) [
injection will be present s
. O 10 e
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c c
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2 The technical solutions adopted in this design are Ehatod intellectual properity, they cannot
S be reproduced and trasmitted to third parties without our prior written permission.
2 3 of will be by law.
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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

TECHNICAL DEPT.
Lenses Test Report

KNAC0428ASM - Type II Medium Cut off, for SxSmm LEDs

For 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**

*  Full angle C0-C180 at 50% from maximum: ~ 80°x145°
*  Full angle C0-C180 at 10% from maximum: ~ 110°x145°
»  The light spots here represented refer to tests carried out with

5x5mm LEDs, and ~510lm@LED

= -~ = o
@ ~ @ @ -~ o
a 5 & & o &
. . s & = .
s s 2 . o s
— g - 2 S g -
= T wSw O =
I o E o
B 4 ~oa o &
s [y s
23.7 (0.933) S 7
] 22.5 (0.886) RN © [
0IVHY
c 12.7 (0.5) _| c
2.5 (0.098)
L
| 0 | — B
2.5(0.098) | ————
» 12.7 (0.5) _Y @ °
N 22.5 (0.886) {} L
23.7 (0.933) _{ <
2 2(0.08)
e =
L NN 4
[mi . I
hy
©q A4
- ol o
a S| €
1 R K -
2|
] _1(0.039) =
R «
¢ "n.: o| = ® 3| Note: ¢
elel e E:\ 2 - Dimensions in inches into brackets
| o n| N N é - For missing dimensions see 3D file [
Q| of = EE ~ WHITE surfaces mirror polished
8| ® N £ - GREY surfaces embossed 25/27 VDI
. EE K% ~ RED surface available area for gate material .
— N a (©= Quality Control DImension (QCD)
] & a-a g o
| N - "' Project and dasign owned by Khatod OPTORLECTRONIC . r. 1.'' L
N < The technioal solutions adopted in this design are Khatod intsllectusl properity, they cannot
N o be reproduced and tramitted to third parties without our prior written 5
% ] of will be by law.
T CEST@aR ¢ FROTCTS
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4 (0.157) 8 (0.315) e None
B « o 1 A s
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KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

TECHNICAL DEPT.
Lenses Test Report

KNAC0429ASM - IESNA Type 11/ 11T

Material = PMMA Clear, Non-yellowing, 10-year guarantee**
Full angle at 50% from maximum: ~ 125°x60°

Full angle at 10% from maximum: ~ 150°x125°

The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED

1 2 3 . 5 | L 1 L] 9 10
I
a® s @~ a
~ @D M o =3 M D~
> 10 e
S8ce s e cc 8
Sarn Rk e —
n w0 e LB
N NN No N N NN
|l |edal (|
25 (0.984) _ *
24.9(0.98) _§
23.7 (0.933) _1 —
22.5 (0.886) _1 2 2 (0.08
ooy
12.7 (0.5) ¢
2.61 (0.103) _|
0 (0) 0 (0) —
2.61(0.103) § ——
{} @ 12.7 (0.5) »
22.5(0.886) _)
23.7 (0.933) _} —
24.9(0.98) _|
25 (0.984) _}
s & @ .
£ = = 8.69(0.35) o2 ©
| o o 7.67 (0.302) 10.125 (©) i
& bl - 3 (0.118)
g E 2 § 0.75 (0.03)
8542 N 0.65 (0.026) .
ceil8e [ui i 0 0(0)
mNOoOon T
16° —
L3 L
Note:
N = Dimensions in inches into brackets
5!" - For missing dimensions see 3D file
EE - WHITE surfaces mirror polished I
EE no - GREY surfaces finished by sandpaper 800
N = (©)= quality Control Dimension (QCD)
i:\ w - Gate removed by laser plotter. Sink mark "
P o injection will be t
© 2 CB jection presen
s o 1 project and design by Knatod PR |
§ - ° The technical solutions in this design are Khatod properity, they casmot
§ . n be trasmitted to third parties without our prior written permiasion.
% g 'DRSCRIPTION 'DEBIGMER — “m o lex.
0 T
< & 3 N = Lens Module 4 array| /1S Nac 04 | ;
8 3?1 §“ : cooe & KNAC 0429 ASM (CaRCXED 1 | comTROLLED: [DATA +
sl gl e A N /LS s 18/12/2017
S oS a-a s 0 (0.315) B 3 B KHATOD AL Dimnions fo e I
s o - ol o Via Messandrina;25 eneral Tolerances +/-0.20 Ml oy e ooy " ax
None Poma
S| ® 50 (1.969) §:38 :I =
- sCALE : =X 3
© ~ 1:1 lofl
1 | 2 s “ | s 6 | 1 ) | ] 10
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KHATOD TECHNICAL DEPT,

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0430ASM - IESNA Type 11/ 11T

.
P "

4"/
-

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 150°x80°

*  Full angle at 10% from maximum: ~ 155°x125°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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12.7 (0.5)

» 22.5 (0.886) v »
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0.75 (0.03) T
0.65 (0.026)
L o '

24.9 (0.98) _
Note:

— 25 (0.984)

- Dimensions in inches into brackets
- For missing dimensions see 3D file |
- WHITE surfaces mirror polished
- GREY surfaces finished by sandpaper 800
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0.75 (0.03)
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g

8
-
- o
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=
o0
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|
@
50 (1.969) §:83
@
@v@
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©- Quality Control Dimension (QCD)
* - Gate removed by laser plotter. Sink mark .
injection will be present
1 7 project and design owned by Khatod OPTOELECTRONIC s. r. 1.°'° |
'S The technical solutions adopted in this design are Khatod intallectual proparity, they casmot
o | be reproduced and trasmitted to third parties without our prior written permission.
ﬂ @ of will be prosecuted by lew.
el 'DRSCRIPTION 'DEBIGMER  PROJECTS
1 - Lens Module 4 array ' s | Nac o4 |
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KHATOD TECHNICAL DEPT.

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0431ASM - for CROSSWALKS

For 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 100°x110°

*  Full angle at 10% from maximum: ~ 135°x130°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED

"
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-
-
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~® a4 a @~
a ~ o m o =3 ™ © ~ a
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adse e g $ed
_ o 585 cag -
n e o M w0
N NN NOo ™ N NN
25(0.984) __ |_| [ [
. 24.9 (0.98) _} % *
23.7 (0.933) |
] 22.5 (0.886) = 2 2(0.08) |
12.7 (0.5)
< c
2.57 (0,10 | ‘
0 (0) I () 0 (0)
— 2.57(0.101) .y _——n : —
q\ 12.7 (0.5)
D o
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n 23.7 (0.933) _| B
24.9 (0.98) _|
25 (0.984) _| - - -
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S ~ ©
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- Dimensions in inches into brackets
- For missing dimensions see 3D file
WHITE surfaces mirror poilshed
GREY surfaces sand paper 800
(©= Quality COntrol Dimensio (QCD)
- Gate removed by laser plotter.

Sink mark injection will be present
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@
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| S N 7 Project and design owned by Khatod OPICELACTRONIS s, £, 1.1 -
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\ . be reproduced and trasmitted to third parties without our prior written
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KH ATOD TECHNICAL DEPT.,

Lenses Test Report
OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0432ASM - IESNA Type I - for Central Lane

For 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 115°x155°

*  Full angle at 10% from maximum: ~ 140°x160°

*  The light spots here represented refer to tests carried out with

LEDs with 3mm dome and 2mm? LES, ~250lm@LED
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* 24.9 (0.98) s
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€ c
2.57 (0.101) _|
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- Dimensions in inches into brackets

- For missing dimensions see 3D file

WHITE surfaces mirror poilshed —

GREY surfaces sand paper 800

(©= Quality Control Dimensio (QCD)

- Gate removed by laser plotter. L3
Sink mark injection will be present

21.7 (0.854)
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1 project and design owned by Khatod OPTOELACTRONIC 8. r. 1.'%
The technical solutions adopted in this design are Khatod intellectual properity, they cammot
be reproduced and trasmitted to third parties without our prior written persission.

of will be prosecuted by lew.
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TECHNICAL DEPT.
Lenses Test Report

KHATOD

OPTICAL SOLUTIONS FOR LED LIGHTING

KNAC0433ASM - Type for Tunnel Entrance

For 5050 LEDs

*  Material = PMMA Clear, Non-yellowing, 10-year guarantee**
*  Full angle at 50% from maximum: ~ 108°x120°

*  Full angle at 10% from maximum: ~ 130°x130°

*  The light spots here represented refer to tests carried out with

5x5mm LEDs, and ~510lm@LED
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KH ATOD TECHNICAL DEPT.,

Lenses Test Report
OPTICAL SOLUTIONS FOR LED LIGHTING
Packaging
Item Quantity Total Parts Size (L*W¥*H) G.W.
Cardboard 40 pcs per Cardboard 40 pcs 50*32 cm 0.52Kg
Outer Box 37 Cardboards per Outer Box 1480 pcs 50*32*38 cm 20Kg

37 Cardboards / 40 Modules each

37 Cardboards / Outer Box
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KHATOD TECHNICAL DEPT.

OPTICAL SOLUTIONS FOR LED LIGHTING

Materials
Material Top
PMMA 8N ** -40°...90°C

For further information please visit Evonik website

ke

KNACO04xxxSM is made of the same material used to produce PLEXIGLAS® Solar which guarantees it will show
no yellowing for 10 years.

Yellowness Index (Y1) according to the test standards for Arizona/Florida outdoor exposure testing:

- YI 6 under hot/dry conditions

- YI 8 under hot/wet conditions

Notes:

» Intensity (I) and illuminance (E) data are normalized by 1000 Im

» The optical values shown are the result of optical simulations carried out with LIGHTOOLS, ASAP and ZEMAX
software systems. The optical simulations are carried out on the basis of the typical values provided in the LED
manufacturers’ official datasheets. The photometric analysis has been carried out on physical samples.

On request, by supplying your PCB, we can provide the measurement photometric file.

Use and Maintenance

« DO NOT HANDLE OR INSTALL LENSES WITHOUT WEARING GLOVES, SKIN OILS MAY DAMAGE
LENS OR LIGHT TRANSMISSION;

« CLEAN LENSES WITH MILD SOAP AND WATER AND A SOFT CLOTH;

« DO NOT USE ANY COMMERCIAL CLEANING SOLVENTS ON LENSES.

Disclaimer

Please note that flow lines and weld lines on the external surfaces of the lenses are acceptable if the optical performance
of the lens is within the specifications.

Should you require further information, please contact Khatod for advice. All lens testing must be subject to identical
conditions as Khatod test condition. Khatod Optoelectronic, Milan, Italy, manufactures lenses for LEDs. Any other use
of the lens shall void our liability and warranty. The lenses are an inert component to be used in the manufacture of
various products. Our warranty and liability are limited only to the manufacture of the lens. You may not modify, copy,
distribute reproduce, license or alter the lens and related materials of Khatod. Khatod does not warrant against damages
or defects arising out of the use or misuse of the products; against defects or damage arising from improper installation,
or against defects in the product or in its components. No warranty of any kind, expressed or implied, is made regarding
the safety of the products. The entire risk as to the quality or performance of the product is with the buyer. In no event
shall Khatod be liable for any direct, indirect, punitive, incidental, special, consequential damages, or any damages
whatsoever arising out of or connected with the use or misuse of the product. Khatod shall not have any obligation with
respect to the product or any part thereof, whether based on contract, tort, strict liability or otherwise. Buyer assumes
all risks and liability from use of the product. The laws of Milan, Italy govern this product warranty and liability and
you hereby consent to the exclusive jurisdiction and venue of courts in Milan, Italy in all disputes arising out of or
relating to the use of this product. Production, marketing, distribution, sale of these products as well as their possible
modifications and variations are only exclusive right of Khatod Optoelectronic. No company can perform any of these
actions without written permission released by Khatod Optoelectronic. The information contained in this document is
proprietary of Khatod Optoelectronic and may change without notice.

REPRODUCTION PROHIBITED.
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