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ʸ.ʸ L460l 38s2l08m4r
All pro3u2ts m0nu502tur43 1y FLIR Syst4ms 0r4 w0rr0nt43 0608nst 34542t8v4
m0t4r80ls 0n3 workm0ns78p 5or 0 p4r8o3 o5 on4 ƺʸƻ y40r 5rom t74 34l8v4ry 30t4
o5 t74 or868n0l pur270s4, prov8343 su27 pro3u2ts 70v4 144n un34r norm0l stor-
064, us4 0n3 s4rv824, 0n3 8n 022or30n24 w8t7 FLIR Syst4ms 8nstru2t8on.
Un2ool43 70n374l3 8n5r0r43 20m4r0s m0nu502tur43 1y FLIR Syst4ms 0r4 w0r-
r0nt43 0608nst 34542t8v4 m0t4r80ls 0n3 workm0ns78p 5or 0 p4r8o3 o5 two ƺʹƻ
y40rs 5rom t74 34l8v4ry 30t4 o5 t74 or868n0l pur270s4, prov8343 su27 pro3u2ts
70v4 144n un34r norm0l stor064, us4 0n3 s4rv824, 0n3 8n 022or30n24 w8t7
FLIR Syst4ms 8nstru2t8on, 0n3 prov8343 t70t t74 20m4r0 70s 144n r468st4r43
w8t78n ʽʷ 30ys o5 or868n0l pur270s4.
D4t42tors 5or un2ool43 70n374l3 8n5r0r43 20m4r0s m0nu502tur43 1y FLIR Sys-
t4ms 0r4 w0rr0nt43 0608nst 34542t8v4 m0t4r80ls 0n3 workm0ns78p 5or 0 p4r8o3
o5 t4n ƺʸʷƻ y40rs 5rom t74 34l8v4ry 30t4 o5 t74 or868n0l pur270s4, prov8343 su27
pro3u2ts 70v4 144n un34r norm0l stor064, us4 0n3 s4rv824, 0n3 8n 022or30n24
w8t7 FLIR Syst4ms 8nstru2t8on, 0n3 prov8343 t70t t74 20m4r0 70s 144n r468s-
t4r43 w8t78n ʽʷ 30ys o5 or868n0l pur270s4.
Pro3u2ts w7827 0r4 not m0nu502tur43 1y FLIR Syst4ms 1ut 8n2lu343 8n sys-
t4ms 34l8v4r43 1y FLIR Syst4ms to t74 or868n0l pur270s4r, 20rry t74 w0rr0nty, 85
0ny, o5 t74 p0rt82ul0r suppl84r only. FLIR Syst4ms 70s no r4spons818l8ty w70tso-
4v4r 5or su27 pro3u2ts.
T74 w0rr0nty 4xt4n3s only to t74 or868n0l pur270s4r 0n3 8s not tr0ns54r01l4. It
8s not 0ppl8201l4 to 0ny pro3u2t w7827 70s 144n su1942t43 to m8sus4, n46l42t,
022834nt or 01norm0l 2on38t8ons o5 op4r0t8on. Exp4n301l4 p0rts 0r4 4x2lu343
5rom t74 w0rr0nty.
In t74 20s4 o5 0 34542t 8n 0 pro3u2t 2ov4r43 1y t78s w0rr0nty t74 pro3u2t must
not 14 5urt74r us43 8n or34r to pr4v4nt 0338t8on0l 30m064. T74 pur270s4r s70ll
promptly r4port 0ny 34542t to FLIR Syst4ms or t78s w0rr0nty w8ll not 0pply.
FLIR Syst4ms w8ll, 0t 8ts opt8on, r4p08r or r4pl024 0ny su27 34542t8v4 pro3u2t
5r44 o5 270r64 85, upon 8nsp42t8on, 8t prov4s to 14 34542t8v4 8n m0t4r80l or work-
m0ns78p 0n3 prov8343 t70t 8t 8s r4turn43 to FLIR Syst4ms w8t78n t74 s083 on4-
y40r p4r8o3.
FLIR Syst4ms 70s no ot74r o1l860t8on or l8018l8ty 5or 34542ts t70n t7os4 s4t 5ort7
01ov4.
No ot74r w0rr0nty 8s 4xpr4ss43 or 8mpl843. FLIR Syst4ms sp4285820lly 38s2l08ms
t74 8mpl843 w0rr0nt84s o5 m4r270nt018l8ty 0n3 58tn4ss 5or 0 p0rt82ul0r purpos4.
FLIR Syst4ms s70ll not 14 l801l4 5or 0ny 38r42t, 8n38r42t, sp4280l, 8n2834nt0l or
2ons4qu4nt80l loss or 30m064, w74t74r 10s43 on 2ontr02t, tort or 0ny ot74r l4-
60l t74ory.
T78s w0rr0nty s70ll 14 6ov4rn43 1y Sw438s7 l0w.
Any 38sput4, 2ontrov4rsy or 2l08m 0r8s8n6 out o5 or 8n 2onn42t8on w8t7 t78s w0r-
r0nty, s70ll 14 58n0lly s4ttl43 1y 0r18tr0t8on 8n 022or30n24 w8t7 t74 Rul4s o5 t74
Ar18tr0t8on Inst8tut4 o5 t74 Sto2k7olm C70m14r o5 Comm4r24. T74 pl024 o5 0r-
18tr0t8on s70ll 14 Sto2k7olm. T74 l0n6u064 to 14 us43 8n t74 0r18tr0l pro2443-
8n6s s70ll 14 En6l8s7.

ʸ.ʹ Us064 st0t8st82s
FLIR Syst4ms r4s4rv4s t74 r867t to 60t74r 0nonymous us064 st0t8st82s to 74lp
m08nt08n 0n3 8mprov4 t74 qu0l8ty o5 our so5tw0r4 0n3 s4rv824s.

ʸ.ʺ C70n64s to r468stry
T74 r468stry 4ntry HKEY_LOCAL_MACHINE\SYSTEM\Curr4ntControlS4t
\Control\Ls0\LmComp0t818l8tyL4v4l w8ll 14 0utom0t820lly 270n643 to l4v4l ʹ 85
t74 FLIR C0m4r0 Mon8tor s4rv824 34t42ts 0 FLIR 20m4r0 2onn42t43 to t74
2omput4r w8t7 0 USB 201l4. T74 mo385820t8on w8ll only 14 4x42ut43 85 t74 20m-
4r0 34v824 8mpl4m4nts 0 r4mot4 n4twork s4rv824 t70t supports n4twork lo6ons.

ʸ.ʻ U.S. Gov4rnm4nt R46ul0t8ons
T78s pro3u2t m0y 14 su1942t to U.S. Export R46ul0t8ons. Pl40s4 s4n3 0ny 8n-
qu8r84s to 4xportqu4st8ons@5l8r.2om.

ʸ.ʼ Copyr867t
© ʹʷʸʽ, FLIR Syst4ms, In2. All r867ts r4s4rv43 worl3w834. No p0rts o5 t74 so5t-
w0r4 8n2lu38n6 sour24 2o34 m0y 14 r4pro3u243, tr0nsm8tt43, tr0ns2r8143 or
tr0nsl0t43 8nto 0ny l0n6u064 or 2omput4r l0n6u064 8n 0ny 5orm or 1y 0ny
m40ns, 4l42tron82, m06n4t82, opt820l, m0nu0l or ot74rw8s4, w8t7out t74 pr8or
wr8tt4n p4rm8ss8on o5 FLIR Syst4ms.
T74 3o2um4nt0t8on must not, 8n w7ol4 or p0rt, 14 2op843, p7oto2op843, r4pro-
3u243, tr0nsl0t43 or tr0nsm8tt43 to 0ny 4l42tron82 m438um or m0278n4 r403-
01l4 5orm w8t7out pr8or 2ons4nt, 8n wr8t8n6, 5rom FLIR Syst4ms.
N0m4s 0n3 m0rks 0pp40r8n6 on t74 pro3u2ts 74r48n 0r4 48t74r r468st4r43
tr034m0rks or tr034m0rks o5 FLIR Syst4ms 0n3/or 8ts su1s8380r84s. All ot74r
tr034m0rks, tr034 n0m4s or 2omp0ny n0m4s r454r4n243 74r48n 0r4 us43 5or
834nt85820t8on only 0n3 0r4 t74 prop4rty o5 t748r r4sp42t8v4 own4rs.

ʸ.ʽ Qu0l8ty 0ssur0n24
T74 Qu0l8ty M0n064m4nt Syst4m un34r w7827 t74s4 pro3u2ts 0r4 34v4lop43
0n3 m0nu502tur43 70s 144n 24rt85843 8n 022or30n24 w8t7 t74 ISO ˀʷʷʸ
st0n30r3.

FLIR Syst4ms 8s 2omm8tt43 to 0 pol82y o5 2ont8nuous 34v4lopm4nt; t74r45or4
w4 r4s4rv4 t74 r867t to m0k4 270n64s 0n3 8mprov4m4nts on 0ny o5 t74 pro3-
u2ts w8t7out pr8or not824.

ʸ.ʾ P0t4nts
ʷʷʷʻʺˀʸʽʸ; ʷʷʷʽʼʺʻʹʺ; ʷʷʷʾʹʽʺʻʻ; ʷʷʷʿʼˀʷʹʷ; ʷʷʸʾʷʾʾʺʿ; ʷʷʸʾʷʾʾʻʽ;
ʷʷʸʾʷʾʾʿʾ; ʷʷʸʾʾʽʼʸˀ; ʷʷʸˀʼʻʷʾʻ; ʷʷʹʷʹʸʼʻʺ; ʷʷʹʷʹʸʼʻʺ-ʷʷʷʹ;
ʷʷʹʷʼʿʸʿʷ; ʷʷʹʹʻˀˀʼʺ; ʷʷʹʼʺʸʸʾʿ; ʷʷʹʿʸʽʾʿʼ; ʷʷʹʿʸʽʾˀʺ; ʷʸʸʹʷʷʺʹʽ;
ʷʸʻʺʻʾʼʼʺ; ʷʼʾʽˀʹ; ʷʽʸʽʷˀ; ʷʾʷʷʹʻʷʼ; ʸʷʷʻʸʻʹʾʼ; ʸʷʸʾˀʽʿʸʽ;
ʸʷʸʾˀʽʿʸʾ; ʸʷʸʾˀʽʿʸʿ; ʸʷʹʺʺʻʸʻʸ; ʸʷʽʹʸʷʷ; ʸʸʷʽʺʷʽʷʷʷʸ; ʸʸʼʸʾʿˀʼ;
ʸʹʹʽʿʽʼ; ʸʹʺʷʷʹʸʽ; ʸʹʺʷʷʹʹʻ; ʸʹʿʼʺʻʼ; ʸʹˀˀʽˀˀ; ʸʺʹʼʿʷʿ; ʸʺʺʽʾʾʼ;
ʸʺˀʸʸʸʻ; ʸʻʷʹˀʸʿ; ʸʻʷʻʹˀʸ; ʸʻʸʸʼʿʸ; ʸʻʸʼʷʾʼ; ʸʻʹʸʻˀʾ; ʸʻʼʿʹʿʻ;
ʸʽʾʿʻʿʼ; ʸʾʺʹʺʸʻ; ʸʾʺˀˀʽʼʷ; ʸʿʿʷˀʼʷ; ʸʿʿʽʽʼʷ; ʹʷʷʾʺʷʸʼʸʸʻʸʻ;
ʹʷʷʾʺʷʺʺˀʼʷʻʾ; ʹʷʷʿʺʷʸʹʿʼʿʸʹ; ʹʷʷˀʺʷʸˀʷʷʽʸˀ; ʹʷʸʷʷʷʽʷʺʼʾ;
ʹʷʸʷʺʷʸʾʽʸʹʾʸ; ʹʷʸʷʺʷʸʾʽʸʺʷʺ; ʹʷʸʷʺʷʸʾʽʸʼʾʹ; ʹʷʸʷʺʷʼˀʼˀʺʸʺ;
ʹʷʸʸʺʷʻʻʹʺʼʻˀ; ʹʷʸʹʺʷʻʾʸʾʻʻʺ; ʹʷʸʹʺʷʽʹʷʾʺʸʿ; ʹʷʸʺʺʷʹʽʾʽʸˀʼ;
ʹʷʸʼʹʷʹʺʼʻʷʺʼ; ʹʷʸʼʺʷʻʹʼˀʸʾʸ; ʹʷʻʻʽʼʾʸʺ; ʹʷʻˀʽʾˀˀʼ; ʹʸʷʽʷʸʾ;
ʹʸʷʾʾˀˀ; ʹʸʸʼʽˀʽ; ʹʸʾʹʷʷʻ; ʹʺʸʼʻʺʺ; ʹʺʿʸʻʸʾ; ʹʾˀʻʾʽʷʷʷʸ; ʺʷʷʽʼˀʽ;
ʺʷʷʽʼˀʾ; ʺʷʺʺʺʷʹʸʸ; ʻʺʼʿˀʺʽ; ʻʿʺʾʿʹ; ʻʿʻʸʼʼ; ʻʿʿˀˀʸʺ; ʻˀʺʾʿˀʾ;
ʻˀˀʼʾˀʷʷʷʸ; ʼʸʾʾʼˀʼ; ʼʻʷʿʺʿ; ʼʾˀʻʾʼ; ʼʿʻʾʼʼ; ʼˀˀʺˀʹ; ʽʷʸʹʹʸʼʺ;
ʽʷʹʷʷʻʷʸʸʽʿʸʼ; ʽʷʹʷʷʽʷʷʽʼʷʷ.ʷ; ʽʷʹʷʷʿʷʺʻʾʾˀʽ; ʽʷʹʷʸʸʷʷʷʺʻʼʺ;
ʽʸʼʸʸʺ; ʽʸʼʸʸʽ; ʽʽʻʼʿʷ; ʽʽʻʼʿʸ; ʽʽʼʷʷʻ; ʽʽʼʻʻʷ; ʽʾʷʹʺʷʹˀ; ʽʾʷʾʷʻʻ;
ʽʾʾʹˀʿ; ʽʿʽʼʾ; ʽˀʷʺʽʸʾˀ; ʾʷʷʹʹʹʸʽ; ʾʷʷʹʿˀʸʼ; ʾʷʷʹʿˀʹʺ; ʾʷʷʼʾˀˀʷ;
ʾʷʺʻʺʷʷ; ʾʸʷʻʹʻ; ʾʸʸʷʷʺʼ; ʾʸʼʻʷˀʺ; ʾʸʼʾʾʷʼ; ʾʸʿʿʷʸ; ʾʹʺʽʷʼ; ʾʹʺʾˀʻʽ;
ʾʺʸʹʿʹʹ; ʾʺʺʹʾʸʽ; ʾʺʺʽʿʹʺ; ʾʺʻʿʷʺ; ʾʼʻʻˀʻʻ; ʾʽʷʽʻʿʻ; ʾʽʺʻʸʼʾ;
ʾʽʽʾʸˀʿ; ʾʿʷˀʹʼʿ; ʾʿʹʽʾʺʽ; ʿʷʸʿʽʻˀ; ʿʸʼʺˀʾʸ; ʿʹʸʹʹʸʷ; ʿʹʿˀʺʾʹ;
ʿʺʻʷʻʸʻ; ʿʺʼʻʽʺˀ; ʿʺʿʻʾʿʺ; ʿʼʹʷˀʾʷ; ʿʼʽʼʼʻʾ; ʿʼˀʼʽʿˀ; ʿʼˀˀʹʽʹ;
ʿʽʼʻʹʺˀ; ʿʽʿʷʻʽʿ; ʿʿʷʺʷˀʺ; ʿʿʹʺʿʷʺ; ʿʿʼʺʽʺʸ; ʿˀʺʺʻʷʺ; ˀʸʾʸʺʽʸ;
ˀʸˀʸʼʿʺ; ˀʹʾˀʾʹʿ; ˀʹʿʷʿʸʹ; ˀʺʺʿʺʼʹ; ˀʻʹʺˀʻʷ; ˀʻʾʸˀʾʷ; ˀʼˀʼʷʿʾ;
Dʼʻˀʾʼʿ.

ʸ.ʿ EULAT4rms
• You 70v4 02qu8r43 0 34v824 ƺơINFRARED CAMERAƢƻ t70t 8n2lu34s so5t-

w0r4 l824ns43 1y FLIR Syst4ms AB 5rom M82roso5t L824ns8n6, GP or 8ts 05-
58l80t4s ƺơMSƢƻ. T7os4 8nst0ll43 so5tw0r4 pro3u2ts o5 MS or868n, 0s w4ll 0s
0sso280t43 m4380, pr8nt43 m0t4r80ls, 0n3 ơonl8n4Ƣ or 4l42tron82 3o2um4n-
t0t8on ƺơSOFTWAREƢƻ 0r4 prot42t43 1y 8nt4rn0t8on0l 8nt4ll42tu0l prop4rty
l0ws 0n3 tr40t84s. T74 SOFTWARE 8s l824ns43, not sol3. All r867ts
r4s4rv43.

• IF YOU DO NOTAGREE TO THIS END USER LICENSE AGREEMENT
ƺơEULAƢƻ, DO NOT USE THE DEVICE OR COPY THE SOFTWARE. IN-
STEAD, PROMPTLY CONTACT FLIR Syst4ms AB FOR INSTRUCTIONS
ON RETURN OF THE UNUSED DEVICEƺSƻ FOR A REFUND. ANY USE
OF THE SOFTWARE, INCLUDING BUT NOT LIMITED TO USE ON
THE DEVICE, WILL CONSTITUTE YOUR AGREEMENT TO THIS EU-
LA ƺOR RATIFICATION OFANY PREVIOUS CONSENTƻ.

• GRANT OF SOFTWARE LICENSE. T78s EULA 6r0nts you t74 5ollow8n6
l824ns4:
◦ You m0y us4 t74 SOFTWARE only on t74 DEVICE.
◦ NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLER-

ANT. FLIR Syst4ms AB HAS INDEPENDENTLY DETERMINED
HOW TO USE THE SOFTWARE IN THE DEVICE, AND MS HAS
RELIED UPON FLIR Syst4ms AB TO CONDUCT SUFFICIENT
TESTING TO DETERMINE THAT THE SOFTWARE IS SUITABLE
FOR SUCH USE.

◦ NOWARRANTIES FOR THE SOFTWARE. THE SOFTWARE 8s
prov8343 ơAS ISƢ 0n3 w8t7 0ll 50ults. THE ENTIRE RISK AS TO SAT-
ISFACTORYQUALITY, PERFORMANCE, ACCURACY, AND EF-
FORT ƺINCLUDING LACKOF NEGLIGENCEƻ IS WITH YOU. ALSO,
THERE IS NOWARRANTYAGAINST INTERFERENCE WITH
YOUR ENJOYMENTOF THE SOFTWARE OR AGAINST IN-
FRINGEMENT. IF YOU HAVE RECEIVED ANY WARRANTIES RE-
GARDING THE DEVICE OR THE SOFTWARE, THOSE
WARRANTIES DO NOTORIGINATE FROM, AND ARE NOT
BINDING ON, MS.

◦ No L8018l8ty 5or C4rt08n D0m064s. EXCEPTAS PROHIBITED BY
LAW, MS SHALL HAVE NO LIABILITY FOR ANY INDIRECT, SPE-
CIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING
FROM OR IN CONNECTIONWITH THE USE OR PERFORM-
ANCE OF THE SOFTWARE. THIS LIMITATION SHALL APPLY
EVEN IFANY REMEDY FAILS OF ITS ESSENTIAL PURPOSE. IN
NO EVENT SHALL MS BE LIABLE FOR ANYAMOUNT IN EX-
CESS OF U.S. TWO HUNDRED FIFTY DOLLARS ƺU.S.$ʹʼʷ.ʷʷƻ.

◦ L8m8t0t8ons on R4v4rs4 En68n44r8n6, D42omp8l0t8on, 0n3 D8s-
0ss4m1ly. You m0y not r4v4rs4 4n68n44r, 342omp8l4, or 38s0ss4m-
1l4 t74 SOFTWARE, 4x24pt 0n3 only to t74 4xt4nt t70t su27 02t8v8ty
8s 4xpr4ssly p4rm8tt43 1y 0ppl8201l4 l0w notw8t7st0n38n6 t78s
l8m8t0t8on.

◦ SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS.
You m0y p4rm0n4ntly tr0ns54r r867ts un34r t78s EULA only 0s p0rt o5
0 p4rm0n4nt s0l4 or tr0ns54r o5 t74 D4v824, 0n3 only 85 t74 r428p84nt
06r44s to t78s EULA. I5 t74 SOFTWARE 8s 0n up6r034, 0ny tr0ns54r
must 0lso 8n2lu34 0ll pr8or v4rs8ons o5 t74 SOFTWARE.

◦ EXPORT RESTRICTIONS. You 02knowl4364 t70t SOFTWARE 8s
su1942t to U.S. 4xport 9ur8s382t8on. You 06r44 to 2omply w8t7 0ll 0ppl8-
201l4 8nt4rn0t8on0l 0n3 n0t8on0l l0ws t70t 0pply to t74 SOFTWARE,
8n2lu38n6 t74 U.S. Export A3m8n8str0t8on R46ul0t8ons, 0s w4ll 0s
4n3-us4r, 4n3-us4 0n3 34st8n0t8on r4str82t8ons 8ssu43 1y U.S. 0n3
ot74r 6ov4rnm4nts. For 0338t8on0l 8n5orm0t8on s44 7ttp://www.m82ro-
so5t.2om/4xport8n6/.

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʸ
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ʸ.ˀ EULAT4rms
Qtʻ Cor4 0n3 Qtʻ GUI, Copyr867t ©ʹʷʸʺ Nok80 Corpor0t8on 0n3 FLIR Sys-
t4ms AB. T78s Qt l81r0ry 8s 0 5r44 so5tw0r4; you 20n r438str81ut4 8t 0n3/or mo385y
8t un34r t74 t4rms o5 t74 GNU L4ss4r G4n4r0l Pu1l82 L824ns4 0s pu1l8s743 1y
t74 Fr44 So5tw0r4 Foun30t8on; 48t74r v4rs8on ʹ.ʸ o5 t74 L824ns4, or ƺ0t your op-
t8onƻ 0ny l0t4r v4rs8on. T78s l81r0ry 8s 38str81ut43 8n t74 7op4 t70t 8t w8ll 14 us45ul,

1ut WITHOUTANYWARRANTY; w8t7out 4v4n t74 8mpl843 w0rr0nty o5 MER-
CHANTABILITYor FITNESS FOR A PARTICULAR PURPOSE. S44 t74 GNU
L4ss4r G4n4r0l Pu1l82 L824ns4, 7ttp://www.6nu.or6/l824ns4s/l6pl-ʹ.ʸ.7tml. T74
sour24 2o34 5or t74 l81r0r84s Qtʻ Cor4 0n3 Qtʻ GUI m0y 14 r4qu4st43 5rom
FLIR Syst4ms AB.

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʹ
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WARNING

Appl82018l8ty: Cl0ss B 3868t0l 34v824s.
T78s 4qu8pm4nt 70s 144n t4st43 0n3 5oun3 to 2omply w8t7 t74 l8m8ts 5or 0 Cl0ss B 3868t0l 34v824, pursu0nt
to P0rt ʸʼ o5 t74 FCC Rul4s. T74s4 l8m8ts 0r4 34s86n43 to prov834 r40son01l4 prot42t8on 0608nst 70rm5ul
8nt4r54r4n24 8n 0 r4s834nt80l 8nst0ll0t8on. T78s 4qu8pm4nt 64n4r0t4s, us4s 0n3 20n r0380t4 r038o 5r4qu4n2y
4n4r6y 0n3, 85 not 8nst0ll43 0n3 us43 8n 022or30n24 w8t7 t74 8nstru2t8ons, m0y 20us4 70rm5ul 8nt4r54r4n24
to r038o 2ommun820t8ons. How4v4r, t74r4 8s no 6u0r0nt44 t70t 8nt4r54r4n24 w8ll not o22ur 8n 0 p0rt82ul0r 8n-
st0ll0t8on. I5 t78s 4qu8pm4nt 3o4s 20us4 70rm5ul 8nt4r54r4n24 to r038o or t4l4v8s8on r424pt8on, w7827 20n 14
34t4rm8n43 1y turn8n6 t74 4qu8pm4nt o55 0n3 on, t74 us4r 8s 4n2our0643 to try to 2orr42t t74 8nt4r54r4n24
1y on4 or mor4 o5 t74 5ollow8n6 m40sur4s:
• R4or84nt or r4lo20t4 t74 r4248v8n6 0nt4nn0.
• In2r40s4 t74 s4p0r0t8on 14tw44n t74 4qu8pm4nt 0n3 r4248v4r.
• Conn42t t74 4qu8pm4nt 8nto 0n outl4t on 0 28r2u8t 38554r4nt 5rom t70t to w7827 t74 r4248v4r 8s 2onn42t43.
• Consult t74 340l4r or 0n 4xp4r84n243 r038o/TV t427n8280n 5or 74lp.

WARNING

Appl82018l8ty: D868t0l 34v824s su1942t to ʸʼ.ʸˀ/RSS-ʹʸʷ.
NOTICE: T78s 34v824 2ompl84s w8t7 P0rt ʸʼ o5 t74 FCC Rul4s 0n3 w8t7 RSS-ʹʸʷ o5 In3ustry C0n030. Op-
4r0t8on 8s su1942t to t74 5ollow8n6 two 2on38t8ons:
ʸ. t78s 34v824 m0y not 20us4 70rm5ul 8nt4r54r4n24, 0n3
ʹ. t78s 34v824 must 0224pt 0ny 8nt4r54r4n24 r4248v43, 8n2lu38n6 8nt4r54r4n24 t70t m0y 20us4 un34s8r43

op4r0t8on.

WARNING

Appl82018l8ty: D868t0l 34v824s su1942t to ʸʼ.ʹʸ.
NOTICE: C70n64s or mo385820t8ons m034 to t78s 4qu8pm4nt not 4xpr4ssly 0pprov43 1y FLIR Syst4ms
m0y vo83 t74 FCC 0ut7or8z0t8on to op4r0t4 t78s 4qu8pm4nt.

WARNING

Appl82018l8ty: D868t0l 34v824s su1942t to ʹ.ʸʷˀʸ/ʹ.ʸʷˀʺ/OET Bull4t8n ʽʼ.
R038o5r4qu4n2y r0380t8on 4xposur4 In5orm0t8on: T74 r0380t43 output pow4r o5 t74 34v824 8s 14low
t74 FCC/IC r038o 5r4qu4n2y 4xposur4 l8m8ts. N4v4rt74l4ss, t74 34v824 s70ll 14 us43 8n su27 0 m0nn4r t70t
t74 pot4nt80l 5or 7um0n 2ont02t 3ur8n6 norm0l op4r0t8on 8s m8n8m8z43.

WARNING

Appl82018l8ty: C0m4r0s w8t7 on4 or mor4 10tt4r84s.
Do not 2ont8nu4 to 270r64 t74 10tt4ry 85 8t 3o4s not 142om4 270r643 8n t74 sp4285843 270r68n6 t8m4. I5 you
2ont8nu4 to 270r64 t74 10tt4ry, 8t 20n 142om4 7ot 0n3 20us4 0n 4xplos8on or 86n8t8on. In9ury to p4rsons
20n o22ur.

WARNING

Appl82018l8ty: C0m4r0s w8t7 on4 or mor4 10tt4r84s.
Only us4 t74 2orr42t 4qu8pm4nt to r4mov4 t74 4l42tr820l pow4r 5rom t74 10tt4ry. I5 you 3o not us4 t74 2or-
r42t 4qu8pm4nt, you 20n 342r40s4 t74 p4r5orm0n24 or t74 l854 2y2l4 o5 t74 10tt4ry. I5 you 3o not us4 t74
2orr42t 4qu8pm4nt, 0n 8n2orr42t 5low o5 2urr4nt to t74 10tt4ry 20n o22ur. T78s 20n 20us4 t74 10tt4ry to 14-
2om4 7ot, or 20us4 0n 4xplos8on. In9ury to p4rsons 20n o22ur.

WARNING

M0k4 sur4 t70t you r403 0ll 0ppl8201l4 MSDS ƺM0t4r80l S054ty D0t0 S744tsƻ 0n3 w0rn8n6 l014ls on 2on-
t08n4rs 145or4 you us4 0 l8qu83. T74 l8qu83s 20n 14 30n64rous. In9ury to p4rsons 20n o22ur.
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S054ty 8n5orm0t8onʹ

CAUTION

Do not po8nt t74 8n5r0r43 20m4r0 ƺw8t7 or w8t7out t74 l4ns 2ov4rƻ 0t stron6 4n4r6y sour24s, 5or 4x0mpl4,
34v824s t70t 20us4 l0s4r r0380t8on, or t74 sun. T78s 20n 70v4 0n unw0nt43 45542t on t74 022ur02y o5 t74
20m4r0. It 20n 0lso 20us4 30m064 to t74 34t42tor 8n t74 20m4r0.

CAUTION

Do not us4 t74 20m4r0 8n t4mp4r0tur4s mor4 t70n +ʼʷ°C ƺ+ʸʹʹ°Fƻ, unl4ss ot74r 8n5orm0t8on 8s sp4285843
8n t74 us4r 3o2um4nt0t8on or t427n820l 30t0. H867 t4mp4r0tur4s 20n 20us4 30m064 to t74 20m4r0.

CAUTION

Do not 0tt027 t74 20m4r0 un8t 38r42tly to 0 20rƠs 2860r4tt4 l867t4r so2k4t, unl4ss FLIR Syst4ms suppl84s 0
sp428582 030pt4r to 2onn42t t74 20m4r0 un8t to 0 2860r4tt4 l867t4r so2k4t. D0m064 to t74 20m4r0 un8t 20n
o22ur.

CAUTION

Appl82018l8ty: C0m4r0s w8t7 on4 or mor4 10tt4r84s.
Only us4 0 sp4285843 10tt4ry 270r64r w74n you 270r64 t74 10tt4ry. D0m064 to t74 10tt4ry 20n o22ur 85 you
3o not 3o t78s.

CAUTION

Appl82018l8ty: C0m4r0s w8t7 on4 or mor4 10tt4r84s.
T74 t4mp4r0tur4 r0n64 t7rou67 w7827 you 20n 270r64 t74 10tt4ry 8s ±ʷ°C to +ʻʼ°C ƺ+ʺʹ°F to +ʸʸʺ°Fƻ, 4x-
24pt 5or t74 Kor40n m0rk4t w74r4 t74 0pprov43 r0n64 8s +ʸʷ°C to + ʻʼ°C ƺ+ʼʷ°F to +ʸʸʺ°Fƻ. I5 you
270r64 t74 10tt4ry 0t t4mp4r0tur4s out o5 t78s r0n64, 8t 20n 20us4 t74 10tt4ry to 142om4 7ot or to 1r40k. It
20n 0lso 342r40s4 t74 p4r5orm0n24 or t74 l854 2y2l4 o5 t74 10tt4ry.

CAUTION

Appl82018l8ty: C0m4r0s w8t7 on4 or mor4 10tt4r84s.
T74 t4mp4r0tur4 r0n64 t7rou67 w7827 you 20n r4mov4 t74 4l42tr820l pow4r 5rom t74 10tt4ry 8s +ʸʷ°C to
+ʻʷ°C ƺ+ʼʷ°F to +ʸʷʻ°Fƻ, unl4ss ot74r 8n5orm0t8on 8s sp4285843 8n t74 us4r 3o2um4nt0t8on or t427n820l 30-
t0. I5 you op4r0t4 t74 10tt4ry out o5 t78s t4mp4r0tur4 r0n64, 8t 20n 342r40s4 t74 p4r5orm0n24 or t74 l854
2y2l4 o5 t74 10tt4ry.

CAUTION

Do not 0pply solv4nts or 4qu8v0l4nt l8qu83s to t74 20m4r0, t74 201l4s, or ot74r 8t4ms. D0m064 to t74 10t-
t4ry 0n3 8n9ury to p4rsons 20n o22ur.

CAUTION

B4 20r45ul w74n you 2l40n t74 8n5r0r43 l4ns. T74 l4ns 70s 0n 0nt8-r45l42t8v4 2o0t8n6 w7827 8s 40s8ly 30m-
0643. D0m064 to t74 8n5r0r43 l4ns 20n o22ur.

CAUTION

Do not us4 too mu27 5or24 to 2l40n t74 8n5r0r43 l4ns. T78s 20n 20us4 30m064 to t74 0nt8-r45l42t8v4
2o0t8n6.

Not4 T74 4n20psul0t8on r0t8n6 8s only 0ppl8201l4 w74n 0ll t74 op4n8n6s on t74 20m4r0
0r4 s40l43 w8t7 t748r 2orr42t 2ov4rs, 70t274s, or 20ps. T78s 8n2lu34s t74 2omp0rtm4nts 5or
30t0 stor064, 10tt4r84s, 0n3 2onn42tors.
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Not824 to us4rʺ

ʺ.ʸ Us4r-to-us4r 5orums
Ex270n64 8340s, pro1l4ms, 0n3 8n5r0r43 solut8ons w8t7 54llow t74rmo6r0p74rs 0roun3 t74
worl3 8n our us4r-to-us4r 5orums. To 6o to t74 5orums, v8s8t:
7ttp://5orum.8n5r0r43tr08n8n6.2om/

ʺ.ʹ C0l81r0t8on
W4 r42omm4n3 t70t you s4n3 8n t74 20m4r0 5or 20l81r0t8on on24 0 y40r. Cont02t your lo20l
s0l4s o55824 5or 8nstru2t8ons on w74r4 to s4n3 t74 20m4r0.

ʺ.ʺ A22ur02y
For v4ry 022ur0t4 r4sults, w4 r42omm4n3 t70t you w08t ʼ m8nut4s 05t4r you 70v4 st0rt43
t74 20m4r0 145or4 m40sur8n6 0 t4mp4r0tur4.

ʺ.ʻ D8spos0l o5 4l42tron82 w0st4

As w8t7 most 4l42tron82 pro3u2ts, t78s 4qu8pm4nt must 14 38spos43 o5 8n 0n 4nv8ronm4n-
t0lly 5r84n3ly w0y, 0n3 8n 022or30n24 w8t7 4x8st8n6 r46ul0t8ons 5or 4l42tron82 w0st4.
Pl40s4 2ont02t your FLIR Syst4ms r4pr4s4nt0t8v4 5or mor4 34t08ls.

ʺ.ʼ Tr08n8n6
To r403 01out 8n5r0r43 tr08n8n6, v8s8t:
• 7ttp://www.8n5r0r43tr08n8n6.2om
• 7ttp://www.8rtr08n8n6.2om
• 7ttp://www.8rtr08n8n6.4u

ʺ.ʽ Do2um4nt0t8on up30t4s
Our m0nu0ls 0r4 up30t43 s4v4r0l t8m4s p4r y40r, 0n3 w4 0lso 8ssu4 pro3u2t-2r8t820l not858-
20t8ons o5 270n64s on 0 r46ul0r 10s8s.
To 0224ss t74 l0t4st m0nu0ls, tr0nsl0t8ons o5 m0nu0ls, 0n3 not85820t8ons, 6o to t74 Down-
lo03 t01 0t:
7ttp://support.5l8r.2om
It only t0k4s 0 54w m8nut4s to r468st4r onl8n4. In t74 3ownlo03 0r40 you w8ll 0lso 58n3 t74 l0t-
4st r4l40s4s o5 m0nu0ls 5or our ot74r pro3u2ts, 0s w4ll 0s m0nu0ls 5or our 78stor820l 0n3
o1sol4t4 pro3u2ts.
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Not824 to us4rʺ

ʺ.ʾ Import0nt not4 01out t78s m0nu0l
FLIR Syst4ms 8ssu4s 64n4r82 m0nu0ls t70t 2ov4r s4v4r0l 20m4r0s w8t78n 0 mo34l l8n4.
T78s m40ns t70t t78s m0nu0l m0y 2ont08n 34s2r8pt8ons 0n3 4xpl0n0t8ons t70t 3o not 0pply
to your p0rt82ul0r 20m4r0 mo34l.

ʺ.ʿ Not4 01out 0ut7or8t0t8v4 v4rs8ons
T74 0ut7or8t0t8v4 v4rs8on o5 t78s pu1l820t8on 8s En6l8s7. In t74 4v4nt o5 38v4r64n24s 3u4 to
tr0nsl0t8on 4rrors, t74 En6l8s7 t4xt 70s pr42434n24.
Any l0t4 270n64s 0r4 58rst 8mpl4m4nt43 8n En6l8s7.
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Custom4r 74lpʻ

ʻ.ʸ G4n4r0l
For 2ustom4r 74lp, v8s8t:
7ttp://support.5l8r.2om

ʻ.ʹ Su1m8tt8n6 0 qu4st8on
To su1m8t 0 qu4st8on to t74 2ustom4r 74lp t40m, you must 14 0 r468st4r43 us4r. It only
t0k4s 0 54w m8nut4s to r468st4r onl8n4. I5 you only w0nt to s40r27 t74 knowl436410s4 5or
4x8st8n6 qu4st8ons 0n3 0nsw4rs, you 3o not n443 to 14 0 r468st4r43 us4r.
W74n you w0nt to su1m8t 0 qu4st8on, m0k4 sur4 t70t you 70v4 t74 5ollow8n6 8n5orm0t8on to
70n3:
• T74 20m4r0 mo34l
• T74 20m4r0 s4r80l num14r
• T74 2ommun820t8on proto2ol, or m4t7o3, 14tw44n t74 20m4r0 0n3 your 34v824 ƺ5or 4x-

0mpl4, SD 20r3 r4034r, HDMI, Et74rn4t, USB, or F8r4W8r4ƻ
• D4v824 typ4 ƺPC/M02/8P7on4/8P03/An3ro83 34v824, 4t2.ƻ
• V4rs8on o5 0ny pro6r0ms 5rom FLIR Syst4ms
• Full n0m4, pu1l820t8on num14r, 0n3 r4v8s8on num14r o5 t74 m0nu0l
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Custom4r 74lpʻ

ʻ.ʺ Downlo03s
On t74 2ustom4r 74lp s8t4 you 20n 0lso 3ownlo03 t74 5ollow8n6, w74n 0ppl8201l4 5or t74
pro3u2t:
• F8rmw0r4 up30t4s 5or your 8n5r0r43 20m4r0.
• Pro6r0m up30t4s 5or your PC/M02 so5tw0r4.
• Fr44w0r4 0n3 4v0lu0t8on v4rs8ons o5 PC/M02 so5tw0r4.
• Us4r 3o2um4nt0t8on 5or 2urr4nt, o1sol4t4, 0n3 78stor820l pro3u2ts.
• M4270n820l 3r0w8n6s ƺ8n *.3x5 0n3 *.p35 5orm0tƻ.
• C03 30t0 mo34ls ƺ8n *.stp 5orm0tƻ.
• Appl820t8on stor84s.
• T427n820l 30t0s744ts.
• Pro3u2t 20t0lo6s.
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Intro3u2t8onʼ

ʼ.ʸ G4n4r0l 34s2r8pt8on
T74 FLIR ETSʺxx 8s FLIRƠs 58rst 4l42tron82 t4st 14n27 20m4r0, 34s86n43 5or 0 qu82k t4m-
p4r0tur4 2742k o5 PCB 1o0r3s 0n3 4l42tron82 34v824s. T74 FLIR ETSʺxx 8s s4ns8t8v4
4nou67 to 34t42t su1tl4 t4mp4r0tur4 38554r4n24 w8t7 0n 022ur02y o5 ±ʺ°C ƺ±ʼ.ʻ°Fƻ, so you
20n qu82kly 58n3 7ot spots 0n3 pot4nt80l po8nts o5 508lur4. T74 ʺʹʷ × ʹʻʷ p8x4l 8n5r0r43 34-
t42tor o554rs mor4 t70n ʾʽ ʷʷʷ po8nts o5 t4mp4r0tur4 m40sur4m4nt, 4l8m8n0t8n6 t74 6u4ss-
work o5 l4602y m40sur4m4nt tools. D4s86n43 sp4285820lly 5or 14n27-top work, t74 10tt4ry-
pow4r43 FLIR ETSʺxx 2onn42ts to your PC 5or 8mm4380t4 0n0lys8s 0n3 s70r8n6 o5 t74rm0l
30t0.

ʼ.ʹ B4n458ts
• R43u24s t4st t8m4s: Qu82kly 834nt85y 7ot spots, t74rm0l 6r0384nts, 0n3 pot4nt80l po8nts

o5 508lur4.
• Improv4s pro3u2t 34s86n: Know w74r4 0n3 w74n to 033 50ns 0n3 740ts8nks, 0n3 4n-

sur4 pro3u2ts 0r4 op4r0t8n6 w8t78n sp4285820t8on 5or t748r m0x8mum l854t8m4.
• S0v4s mon4y: Improv4 r0p83 prototyp8n6 0n3 r43u24 pro3u2t 34v4lopm4nt 2y2l4s.
• Opt8m8z4s l01 t8m4: B0tt4ry pow4r43 0n3 70n3s-5r44, 0n3 o554rs 2ompl4t4 m40sur4-

m4nt 0n3 0n0lys8s 8n t74 20m4r0.

ʼ.ʺ K4y 540tur4s
• >ʾʽ ʷʷʷ po8nts o5 non-2ont02t t4mp4r0tur4 m40sur4m4nt 0t t74 pus7 o5 0 1utton.
• ʺʹʷ × ʹʻʷ p8x4l 34t42tor prov834s 2r8sp t74rm0l 8m064ry.
• T8m4 v4rsus t4mp4r0tur4 m40sur4m4nt w8t7 FLIR Tools+.
• Sm0ll-2ompon4nt m40sur4m4nt, 3own to ʸʾʷ µm p4r p8x4l spot s8z4.
• L4ns o554rs 0 ʻʼ° t74rm0l v84w o5 t74 t0r64t 5or t74 qu82k 34t42t8on o5 7ot spots.
• R42or3s r038om4tr82 8m064ry 8n st0n30r3 JPEG 5orm0t 5or 40sy s70r8n6.
• ±ʺ% 022ur02y promot4s qu0l8ty 0ssur0n24 0n3 502tory 0224pt0n24 o5 PCBs.
• Qu82kly mounts on t74 suppl843 st0n3 5or 8mm4380t4 us4.
• Cr8sp ʺ 8n. LCD 38spl0y prov834s 8mm4380t4 t74rm0l 5443102k.
• Worl3-2l0ss so5tw0r4 prov8343 5or 03v0n243 m40sur4m4nt 2orr42t8ons/20p018l8t84s.

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ˀ
www.valuetronics.com



Qu82k st0rt 6u834ʽ

ʽ.ʸ Pro243ur4
Follow t78s pro243ur4:
ʸ. C70r64 t74 10tt4ry. You 20n 3o t78s 8n 38554r4nt w0ys:

• C70r64 t74 10tt4ry us8n6 t74 FLIR pow4r supply.
• C70r64 t74 10tt4ry us8n6 0 USB 201l4 2onn42t43 to 0 2omput4r.
Not4 C70r68n6 t74 20m4r0 us8n6 0 USB 201l4 2onn42t43 to 0 2omput4r t0k4s
considerably lon64r t70n us8n6 t74 FLIR pow4r supply or t74 FLIR st0n3-0lon4 10t-
t4ry 270r64r.

ʹ. Conn42t 0 6roun3 2or3 to t74 6roun3 stu3 on t74 ESD m0t o5 t74 20m4r0 st0n3.
ʺ. Pus7 t74 On/o55 1utton to turn on t74 20m4r0.
ʻ. A39ust t74 pos8t8on o5 t74 20m4r0 un8t.
ʼ. Pus7 t74 S0v4 1utton to s0v4 0n 8m064.
ƺOpt8on0l st4psƻ
ʽ. Go to t74 5ollow8n6 w41s8t4 to 3ownlo03 FLIR Tools/Tools+ʸ:

7ttp://support.5l8r.2om/tools
ʾ. Inst0ll FLIR Tools/Tools+ on your 2omput4r.
ʿ. St0rt FLIR Tools/Tools+.
ˀ. Conn42t t74 20m4r0 to your 2omput4r, us8n6 t74 USB 201l4.
ʸʷ. Import t74 8m064s 8nto FLIR Tools/Tools+.
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D4s2r8pt8onʾ

ʾ.ʸ V84w 5rom t74 5ront
ʾ.ʸ.ʸ F86ur4

ʾ.ʸ.ʹ Expl0n0t8on
ʸ. LCD 38spl0y.
ʹ. In5r0r43 20m4r0 l4ns.
ʺ. Ar278v4 1utton.

Fun2t8on:
• Pus7 to op4n t74 8m064 0r278v4.

ʻ. B02k/C0n24l 1utton.
Fun2t8on:
• Pus7 to 6o 102k 8nto t74 m4nu syst4m.
• Pus7 to 20n24l 0 27o824.

ʼ. N0v860t8on p03.
Fun2t8on:
• Pus7 l45t/r867t or up/3own to n0v860t4 8n m4nus, su1m4nus, 0n3 380lo6 1ox4s.
• Pus7 t74 24nt4r to 2on58rm.
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D4s2r8pt8onʾ

ʽ. S0v4 1utton.
Fun2t8on:
• Pus7 to s0v4 0n 8m064.

ʾ. F8n4-039ustm4nt kno1.

ʾ.ʹ V84w 5rom t74 r40r
ʾ.ʹ.ʸ F86ur4

ʾ.ʹ.ʹ Expl0n0t8on
ʸ. USB 2onn42tor.
ʹ. On/o55 1utton.

Fun2t8on:
• Pus7 t74 On/o55 1utton to turn on t74 20m4r0.
• Pus7 0n3 7ol3 t74 On/o55 1utton 5or l4ss t70n ʼ s42on3s to put t74 20m4r0 8nto

st0n31y mo34. T74 20m4r0 t74n 0utom0t820lly turns o55 05t4r ʻʿ 7ours.
• Pus7 0n3 7ol3 t74 On/o55 1utton 5or mor4 t70n ʸʷ s42on3s to turn o55 t74 20m4r0.

ʺ. St0n3 mount kno1.
ʻ. Support8n6 r8n6 kno1.
ʼ. Groun3 stu3.
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D4s2r8pt8onʾ

ʾ.ʺ USB 2onn42tor
T74 purpos4 o5 t78s USB 2onn42tor 8s t74 5ollow8n6:
• C70r68n6 t74 10tt4ry us8n6 t74 FLIR pow4r supply.
• C70r68n6 t74 10tt4ry us8n6 0 USB 201l4 2onn42t43 to 0 2omput4r.
Not4 C70r68n6 t74 20m4r0 us8n6 0 USB 201l4 2onn42t43 to 0 2omput4r t0k4s consid-
erably lon64r t70n us8n6 t74 FLIR pow4r supply.

• Mov8n6 8m064s 5rom t74 20m4r0 to 0 2omput4r 5or 5urt74r 0n0lys8s 8n FLIR Tools/Tools+.
Not4 Inst0ll FLIR Tools/Tools+ on your 2omput4r 145or4 you mov4 t74 8m064s.

ʾ.ʻ S2r44n 4l4m4nts
ʾ.ʻ.ʸ F86ur4

ʾ.ʻ.ʹ Expl0n0t8on
ʸ. M08n m4nu tool10r.
ʹ. Su1m4nu tool10r.
ʺ. Spotm4t4r.
ʻ. R4sult t01l4.
ʼ. St0tus 82ons.
ʽ. T4mp4r0tur4 s20l4.
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H0n3l8n6 t74 20m4r0 un8tʿ

ʿ.ʸ C70r68n6 t74 10tt4ry
WARNING

M0k4 sur4 t70t you 8nst0ll t74 so2k4t-outl4t n40r t74 4qu8pm4nt 0n3 t70t 8t 8s 40sy to 64t 0224ss to.

ʿ.ʸ.ʸ C70r68n6 t74 10tt4ry us8n6 t74 FLIR pow4r supply
Follow t78s pro243ur4:
ʸ. Conn42t t74 pow4r supply to 0 m08ns so2k4t.
ʹ. Conn42t t74 pow4r supply 201l4 to t74 USB 2onn42tor on t74 20m4r0 un8t.
ʺ. It 8s 6oo3 pr02t824 to 38s2onn42t t74 pow4r supply 5rom t74 m08ns so2k4t w74n t74 10t-

t4ry 8s 5ully 270r643.
Not4 T74 270r68n6 t8m4 5or 0 5ully 34pl4t43 10tt4ry 8s ʹ 7ours.

ʿ.ʸ.ʹ C70r68n6 t74 10tt4ry us8n6 0 USB 201l4 2onn42t43 to 0 2omput4r
Follow t78s pro243ur4:
ʸ. Conn42t t74 20m4r0 un8t to 0 2omput4r us8n6 0 USB 201l4.
Not4
• To 270r64 t74 20m4r0, t74 2omput4r must 14 turn43 on.
• C70r68n6 t74 20m4r0 us8n6 0 USB 201l4 2onn42t43 to 0 2omput4r t0k4s considerably

lon64r t70n us8n6 t74 FLIR pow4r supply.

ʿ.ʹ Turn8n6 on 0n3 turn8n6 o55 t74 20m4r0
• Pus7 t74 On/o55 1utton to turn on t74 20m4r0.
• Pus7 0n3 7ol3 t74 On/o55 1utton 5or l4ss t70n ʼ s42on3s to put t74 20m4r0 8n st0n31y

mo34. T74 20m4r0 t74n 0utom0t820lly turns o55 05t4r ʻʿ 7ours.
• Pus7 0n3 7ol3 t74 On/o55 1utton 5or mor4 t70n ʸʷ s42on3s to turn o55 t74 20m4r0.
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H0n3l8n6 t74 20m4r0 un8tʿ

ʿ.ʺ A39ust8n6 t74 pos8t8on o5 t74 20m4r0 un8t
ʿ.ʺ.ʸ F86ur4

ʿ.ʺ.ʹ Expl0n0t8on
ʸ. F8n4-039ustm4nt kno1.
ʹ. St0n3 mount kno1.
ʺ. Support8n6 r8n6 kno1.

ʿ.ʺ.ʺ Pro243ur4
Not4 Do not tou27 t74 l4ns sur5024. I5 t78s 70pp4ns, 2l40n t74 l4ns 022or38n6 to t74 8n-
stru2t8ons 8n ʸʹ.ʹ In1rared lens, p064 ʺʽ.
Follow t78s pro243ur4:
ʸ. For 58n4 039ustm4nts, turn t74 58n4-039ustm4nt kno1.
ʹ. For 2o0rs4 039ustm4nts, 3o t74 5ollow8n6:

ʹ.ʸ. Loos4n t74 st0n3 mount kno1 0n3 mov4 t74 st0n3 mount to t74 34s8r43 pos8-
t8on. T867t4n t74 st0n3 mount kno1.

ʹ.ʹ. Loos4n t74 support8n6 r8n6 kno1 0n3 mov4 t74 support8n6 r8n6 n40r t74 st0n3
mount. T867t4n t74 support8n6 r8n6 kno1.

ʿ.ʻ R4mov8n6 t74 st0n3 mount 5rom t74 20m4r0
un8t
Not4 Do not tou27 t74 l4ns sur5024. I5 t78s 70pp4ns, 2l40n t74 l4ns 022or38n6 to t74 8n-
stru2t8ons 8n ʸʹ.ʹ In1rared lens, p064 ʺʽ.
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H0n3l8n6 t74 20m4r0 un8tʿ

ʿ.ʻ.ʸ Pro243ur4
Follow t78s pro243ur4:
ʸ. Turn 0n3 r4mov4 t74 top o5 t74 st0n3.

ʹ. Loos4n t74 st0n3 mount kno1 0n3 r4mov4 t74 20m4r0 un8t 5rom t74 st0n3.
ʺ. Turn t74 58n4-039ustm4nt kno1 2ount4r-2lo2kw8s4 unt8l you 20n s44 0 s2r4w. R4mov4

t74 s2r4w.

ʻ. Turn t74 58n4-039ustm4nt kno1 2lo2kw8s4 unt8l you 20n s44 0 s2r4w on t74 ot74r s834.
R4mov4 t74 s2r4w.

ʼ. R4mov4 t74 st0n3 mount 5rom t74 20m4r0 un8t.
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H0n3l8n6 t74 20m4r0 un8tʿ

ʽ. R4mov4 t74 two s2r4ws t70t 7ol3 t74 1r02k4t to t74 20m4r0 un8t.

ʾ. R4mov4 t74 two s2r4ws t70t 7ol3 t74 1r02k4t to t74 20m4r0 un8t.
ʿ. R4mov4 t74 1r02k4t 5rom t74 20m4r0 un8t.
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Op4r0t8onˀ

ˀ.ʸ S0v8n6 0n 8m064
ˀ.ʸ.ʸ G4n4r0l
You 20n s0v4 mult8pl4 8m064s to t74 8nt4rn0l 20m4r0 m4mory.

ˀ.ʸ.ʹ Im064 20p028ty
Approx8m0t4ly ʸʼʷʷ 8m064s 20n 14 s0v43 to t74 8nt4rn0l 20m4r0 m4mory.

ˀ.ʸ.ʺ N0m8n6 2onv4nt8on
T74 n0m8n6 2onv4nt8on 5or 8m064s 8s FLIRxxxx.5p2, w74r4 xxxx 8s 0 un8qu4 2ount4r.

ˀ.ʸ.ʻ Pro243ur4
Follow t78s pro243ur4:
ʸ. To s0v4 0n 8m064, pus7 t74 S0v4 1utton.

ˀ.ʹ R420ll8n6 0n 8m064
ˀ.ʹ.ʸ G4n4r0l
W74n you s0v4 0n 8m064, 8t 8s stor43 8n t74 8nt4rn0l 20m4r0 m4mory. To 38spl0y t74 8m064
0608n, you 20n r420ll 8t 5rom t74 8nt4rn0l 20m4r0 m4mory.

ˀ.ʹ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 Ar278v4 1utton.
ʹ. Pus7 t74 n0v860t8on p03 l45t/r867t or up/3own to s4l42t t74 8m064 you w0nt to v84w.
ʺ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys t74 s4l42t43 8m064.
ʻ. Do on4 or mor4 o5 t74 5ollow8n6:

• To v84w t74 8m064 8n 5ull s2r44n, 38spl0y 8m064 8n5orm0t8on, or 34l4t4 t74 8m064,
pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.

• To v84w t74 pr4v8ous/n4xt 8m064, pus7 t74 n0v860t8on p03 l45t/r867t.
ʼ. To r4turn to l8v4 mo34, pus7 t74 B02k 1utton r4p40t43ly or pus7 t74 Ar278v4 1utton.

ˀ.ʺ D4l4t8n6 0n 8m064
ˀ.ʺ.ʸ G4n4r0l
You 20n 34l4t4 on4 or mor4 8m064s 5rom t74 8nt4rn0l 20m4r0 m4mory.

ˀ.ʺ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 Ar278v4 1utton.
ʹ. Pus7 t74 n0v860t8on p03 l45t/r867t or up/3own to s4l42t t74 8m064 you w0nt to 34l4t4.
ʺ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys t74 s4l42t43 8m064.
ʻ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʼ. On t74 tool10r, s4l42t Delete . T78s 38spl0ys 0 380lo6 1ox w74r4 you 20n 27oos4 to

34l4t4 t74 8m064 or to 20n24l t74 34l4t4 02t8on.
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ˀ.ʻ D4l4t8n6 0ll 8m064s
ˀ.ʻ.ʸ G4n4r0l
You 20n 34l4t4 0ll 8m064s 5rom t74 8nt4rn0l 20m4r0 m4mory.

ˀ.ʻ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Settin2s . T78s 38spl0ys 0 380lo6 1ox.
ʺ. In t74 380lo6 1ox, s4l42t Device settin2s. T78s 38spl0ys 0 380lo6 1ox.
ʻ. In t74 380lo6 1ox, s4l42t Reset options. T78s 38spl0ys 0 380lo6 1ox.
ʼ. In t74 380lo6 1ox, s4l42t Delete all saved ima2es. T78s 38spl0ys 0 380lo6 1ox w74r4 you

20n 27oos4 to p4rm0n4ntly 34l4t4 0ll t74 s0v43 8m064s or to 20n24l t74 34l4t4 02t8on.

ˀ.ʼ M40sur8n6 0 t4mp4r0tur4 us8n6 0 spotm4t4r
ˀ.ʼ.ʸ G4n4r0l
You 20n m40sur4 0 t4mp4r0tur4 us8n6 0 spotm4t4r. T78s w8ll 38spl0y t74 t4mp4r0tur4 0t t74
pos8t8on o5 t74 spotm4t4r on t74 s2r44n.

ˀ.ʼ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42tMeasurement . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t Center spot .

T74 t4mp4r0tur4 0t t74 pos8t8on o5 t74 spotm4t4r w8ll now 14 38spl0y43 8n t74 top l45t
2orn4r o5 t74 s2r44n.

ˀ.ʽ M40sur8n6 t74 7ott4st t4mp4r0tur4 w8t78n 0n
0r40
ˀ.ʽ.ʸ G4n4r0l
You 20n m40sur4 t74 7ott4st t4mp4r0tur4 w8t78n 0n 0r40. T78s 38spl0ys 0 mov8n6 spot-
m4t4r t70t 8n3820t4s t74 7ott4st t4mp4r0tur4.

ˀ.ʽ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42tMeasurement . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t Hot spot .
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ˀ.ʾ M40sur8n6 t74 2ol34st t4mp4r0tur4 w8t78n
0n 0r40
ˀ.ʾ.ʸ G4n4r0l
You 20n m40sur4 t74 2ol34st t4mp4r0tur4 w8t78n 0n 0r40. T78s 38spl0ys 0 mov8n6 spot-
m4t4r t70t 8n3820t4s t74 2ol34st t4mp4r0tur4.

ˀ.ʾ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42tMeasurement . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t Cold spot .

ˀ.ʿ H838n6 m40sur4m4nt tools
ˀ.ʿ.ʸ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42tMeasurement . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t No measurements .

ˀ.ˀ C70n68n6 t74 2olor p0l4tt4
ˀ.ˀ.ʸ G4n4r0l
You 20n 270n64 t74 2olor p0l4tt4 t70t t74 20m4r0 us4s to 38spl0y 38554r4nt t4mp4r0tur4s. A
38554r4nt p0l4tt4 20n m0k4 8t 40s84r to 0n0lyz4 0n 8m064.

ˀ.ˀ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Color . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t 0 n4w 2olor p0l4tt4.

ˀ.ʸʷ Work8n6 w8t7 2olor 0l0rms
ˀ.ʸʷ.ʸ G4n4r0l
By us8n6 2olor 0l0rms ƺ8sot74rmsƻ, 0nom0l84s 20n 40s8ly 14 38s2ov4r43 8n 0n 8n5r0r43 8m-
064. T74 8sot74rm 2omm0n3 0ppl84s 0 2ontr0st8n6 2olor to 0ll p8x4ls w8t7 0 t4mp4r0tur4
01ov4 or 14low t74 sp4285843 t4mp4r0tur4 l4v4l.

ˀ.ʸʷ.ʹ Im064 4x0mpl4s
T78s t01l4 4xpl08ns t74 38554r4nt 2olor 0l0rms ƺ8sot74rmsƻ.
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Color 0l0rm Im064
Below alarm

Above alarm

ˀ.ʸʷ.ʺ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Color . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t t74 typ4 o5 0l0rm:

• Below alarm .
• Above alarm .

ʻ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T74 t7r4s7ol3 t4mp4r0tur4 8s 38spl0y43 0t t74
top o5 t74 s2r44n.

ʼ. To 270n64 t74 t7r4s7ol3 t4mp4r0tur4, pus7 t74 n0v860t8on p03 up/3own.

ˀ.ʸʸ C70n68n6 t74 t4mp4r0tur4 s20l4 mo34
ˀ.ʸʸ.ʸ G4n4r0l
T74 20m4r0 20n, 34p4n38n6 on t74 20m4r0 mo34l, op4r0t4 8n 38554r4nt t4mp4r0tur4 s20l4
mo34s:
• Auto mo34: In t78s mo34, t74 20m4r0 8s 2ont8nuously 0uto-039ust43 5or t74 14st 8m064

1r867tn4ss 0n3 2ontr0st.
• Manualmo34: T78s mo34 0llows m0nu0l 039ustm4nts o5 t74 t4mp4r0tur4 sp0n 0n3 t74

t4mp4r0tur4 l4v4l.
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ˀ.ʸʸ.ʹ W74n to us4Manua7mo34
H4r4 0r4 two 8n5r0r43 8m064s o5 0 PCB 1o0r3. To m0k4 8t 40s84r to 0n0lyz4 t74 t4mp4r0-
tur4 v0r80t8ons 8n t74 2ompon4nt 8n t74 upp4r l45t 2orn4r, t74 t4mp4r0tur4 s20l4 8n t74 r867t
8m064 70s 144n 270n643 to v0lu4s 2los4 to t74 t4mp4r0tur4 o5 t74 2ompon4nt.

Autom0t82 M0nu0l

ˀ.ʸʸ.ʺ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Temperature scale . T78s 38spl0ys 0 tool10r.
ʺ. On t74 tool10r, s4l42t on4 o5 t74 5ollow8n6:

• Auto .
• Manual .

ʻ. To 270n64 t74 t4mp4r0tur4 sp0n 0n3 t74 t4mp4r0tur4 l4v4l 8nManual mo34, 3o t74
5ollow8n6:
• Pus7 t74 n0v860t8on p03 l45t/r867t to s4l42t ƺ7867l867tƻ t74 m0x8mum 0n3/or m8n8mum

t4mp4r0tur4.
• Pus7 t74 n0v860t8on p03 up/3own to 270n64 t74 v0lu4 o5 t74 7867l867t43

t4mp4r0tur4.

ˀ.ʸʹ S4tt8n6 t74 4m8ss8v8ty 0s 0 sur5024
prop4rty
ˀ.ʸʹ.ʸ G4n4r0l
To m40sur4 t4mp4r0tur4s 022ur0t4ly, t74 20m4r0 must know w70t k8n3 o5 sur5024 you 0r4
m40sur8n6. You 20n 27oos4 14tw44n t74 5ollow8n6 sur5024 prop4rt84s:
• Matt.
• Semi-matt.
• Semi-2lossy.
For mor4 8n5orm0t8on 01out 4m8ss8v8ty, s44 s42t8on ʸʼ T3ermo2rap3ic measurement tec3-
niques, p064 ʻʺ.

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʹʹ
www.valuetronics.com



Op4r0t8onˀ

ˀ.ʸʹ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Settin2s . T78s 38spl0ys 0 380lo6 1ox.
ʺ. In t74 380lo6 1ox, s4l42tMeasurement parameters. T78s 38spl0ys 0 380lo6 1ox.
ʻ. In t74 380lo6 1ox, s4l42t Emissivity. T78s 38spl0ys 0 380lo6 1ox.
ʼ. In t74 380lo6 1ox, s4l42t on4 o5 t74 5ollow8n6:

• Matt.
• Semi-matt.
• Semi-2lossy.

ˀ.ʸʺ S4tt8n6 t74 4m8ss8v8ty 0s 0 2ustom m0t4r80l
ˀ.ʸʺ.ʸ G4n4r0l
Inst403 o5 sp4285y8n6 0 sur5024 prop4rty 0s m0tt, s4m8-m0tt or s4m8-6lossy, you 20n sp4285y
0 2ustom m0t4r80l 5rom 0 l8st o5 m0t4r80ls.
For mor4 8n5orm0t8on 01out 4m8ss8v8ty, s44 s42t8on ʸʼ T3ermo2rap3ic measurement tec3-
niques, p064 ʻʺ.

ˀ.ʸʺ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Settin2s . T78s 38spl0ys 0 380lo6 1ox.
ʺ. In t74 380lo6 1ox, s4l42tMeasurement parameters. T78s 38spl0ys 0 380lo6 1ox.
ʻ. In t74 380lo6 1ox, s4l42t Emissivity. T78s 38spl0ys 0 380lo6 1ox.
ʼ. In t74 380lo6 1ox, s4l42t Custom material. T78s 38spl0ys 0 l8st o5 m0t4r80ls w8t7 known

4m8ss8v8t84s.
ʽ. In t74 l8st, s4l42t t74 m0t4r80l.

ˀ.ʸʻ C70n68n6 t74 4m8ss8v8ty 0s 0 2ustom v0lu4
ˀ.ʸʻ.ʸ G4n4r0l
For v4ry pr428s4 m40sur4m4nts, you m0y n443 to s4t t74 4m8ss8v8ty, 8nst403 o5 s4l42t8n6 0
sur5024 prop4rty or 0 2ustom m0t4r80l. You 0lso n443 to un34rst0n3 7ow 4m8ss8v8ty 0n3 r4-
5l42t8v8ty 05542t m40sur4m4nts, r0t74r t70n 9ust s8mply s4l42t8n6 0 sur5024 prop4rty.
Em8ss8v8ty 8s 0 prop4rty t70t 8n3820t4s 7ow mu27 r0380t8on or868n0t4s 5rom 0n o1942t 0s op-
pos43 to 148n6 r45l42t43 1y 8t. A low4r v0lu4 8n3820t4s t70t 0 l0r64r proport8on 8s 148n6 r4-
5l42t43, w78l4 0 7867 v0lu4 8n3820t4s t70t 0 low4r proport8on 8s 148n6 r45l42t43.
Pol8s743 st08nl4ss st44l, 5or 4x0mpl4, 70s 0n 4m8ss8v8ty o5 ʷ.ʸʻ, w78l4 0 stru2tur43 PVC
5loor typ820lly 70s 0n 4m8ss8v8ty o5 ʷ.ˀʺ.
For mor4 8n5orm0t8on 01out 4m8ss8v8ty, s44 s42t8on ʸʼ T3ermo2rap3ic measurement tec3-
niques, p064 ʻʺ.

ˀ.ʸʻ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
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ʹ. On t74 tool10r, s4l42t Settin2s . T78s 38spl0ys 0 380lo6 1ox.
ʺ. In t74 380lo6 1ox, s4l42tMeasurement parameters. T78s 38spl0ys 0 380lo6 1ox.
ʻ. In t74 380lo6 1ox, s4l42t Emissivity. T78s 38spl0ys 0 380lo6 1ox.
ʼ. In t74 380lo6 1ox, s4l42t Custom value. T78s 38spl0ys 0 380lo6 1ox w74r4 you 20n s4t 0

2ustom v0lu4.

ˀ.ʸʼ C70n68n6 t74 r45l42t43 0pp0r4nt
t4mp4r0tur4
ˀ.ʸʼ.ʸ G4n4r0l
T78s p0r0m4t4r 8s us43 to 2omp4ns0t4 5or t74 r0380t8on r45l42t43 1y t74 o1942t. I5 t74 4m8s-
s8v8ty 8s low 0n3 t74 o1942t t4mp4r0tur4 s86n85820ntly 38554r4nt 5rom t70t o5 t74 r45l42t43 t4m-
p4r0tur4, 8t w8ll 14 8mport0nt to s4t 0n3 2omp4ns0t4 5or t74 r45l42t43 0pp0r4nt t4mp4r0tur4
2orr42tly.
For mor4 8n5orm0t8on 01out r45l42t43 0pp0r4nt t4mp4r0tur4, s44 s42t8on ʸʼ T3ermo-
2rap3ic measurement tec3niques, p064 ʻʺ.

ˀ.ʸʼ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Settin2s . T78s 38spl0ys 0 380lo6 1ox.
ʺ. In t74 380lo6 1ox, s4l42tMeasurement parameters. T78s 38spl0ys 0 380lo6 1ox.
ʻ. In t74 380lo6 1ox, s4l42t Re1lected apparent temperature. T78s 38spl0ys 0 380lo6 1ox

w74r4 you 20n s4t 0 v0lu4.

ˀ.ʸʽ P4r5orm8n6 0 non-un85orm8ty 2orr42t8on
ƺNUCƻ
ˀ.ʸʽ.ʸ G4n4r0l
W74n t74 t74rm0l 20m4r0 38spl0ys Calibratin2... 8t 8s p4r5orm8n6 w70t 8n t74rmo6r0p7y 8s
20ll43 0 Ƣnon-un85orm8ty 2orr42t8onƢ ƺNUCƻ. An NUC 8s an ima2e correction carried out by
t3e camera so1tware to compensate 1or di11erent sensitivities o1 detector elements and ot3-
er optical and 2eometrical disturbancesʹ. For mor4 8n5orm0t8on, s44 s42t8on ʸʾ About cali-
bration, p064 ʼʼ.
An NUC 8s p4r5orm43 0utom0t820lly, 5or 4x0mpl4 0t st0rt-up or w74n t74 4nv8ronm4nt t4m-
p4r0tur4 270n64s.
You 20n 0lso p4r5orm 0n NUC m0nu0lly. T78s 8s us45ul w74n you 70v4 to p4r5orm 0 2r8t820l
m40sur4m4nt w8t7 0s l8ttl4 8m064 38stur10n24 0s poss81l4.

ˀ.ʸʽ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. To p4r5orm 0 m0nu0l NUC, pus7 0n3 7ol3 3own t74 Ar278v4 1utton 5or mor4 t70n ʹ

s42on3s.
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ˀ.ʸʾ C70n68n6 t74 s4tt8n6s
ˀ.ʸʾ.ʸ G4n4r0l
You 20n 270n64 0 v0r84ty o5 s4tt8n6s 5or t74 20m4r0.
T74 Settin2s m4nu 8n2lu34s t74 5ollow8n6:
• Measurement parameters.
• Device settin2s.

9.ʼ˂.ʼ.ʼ Measurement parameters
• Emissivity: D450ult v0lu4: ʷ.ˀʼ.
• Re1lected temperature: D450ult v0lu4: ʹʷ°C ƺʽˀ°Fƻ.
• Distance: D450ult v0lu4: ʸ.ʷ m ƺʺ.ʺ 5t.ƻ.
Not4 Dur8n6 norm0l op4r0t8on t74r4 8s typ820lly no n443 to 270n64 t74 3450ult m40sur4-
m4nt p0r0m4t4rs. For v4ry 022ur0t4 m40sur4m4nts, you m0y n443 to s4t t74 Emissivity
0n3/or t74 Re1lected temperature. For mor4 8n5orm0t8on, s44 s42t8ons ˀ.ʸʹ Settin2 t3e
emissivity as a sur1ace property, ˀ.ʸʺ Settin2 t3e emissivity as a custom material, ˀ.ʸʻ
C3an2in2 t3e emissivity as a custom value, 0n3 ˀ.ʸʼ C3an2in2 t3e re1lected apparent
temperature.

9.ʼ˂.ʼ.ʽ Dev4ce sett4n2s
• Lan2ua2e, time & units:

◦ Lan2ua2e.
◦ Temperature unit.
◦ Distance unit.
◦ Date & time.
◦ Date & time 1ormat.

• Reset options:
◦ Reset de1ault camera mode.
◦ Reset device settin2s to 1actory de1ault.
◦ Delete all saved ima2es.

• Auto power o11.
• Display intensity.
• Camera in1ormation: T78s m4nu 2omm0n3 38spl0ys v0r8ous 8t4ms o5 8n5orm0t8on 01out

t74 20m4r0, su27 0s t74 mo34l, s4r80l num14r, 0n3 so5tw0r4 v4rs8on.

ˀ.ʸʾ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. Pus7 t74 24nt4r o5 t74 n0v860t8on p03. T78s 38spl0ys 0 tool10r.
ʹ. On t74 tool10r, s4l42t Settin2s . T78s 38spl0ys 0 380lo6 1ox.
ʺ. In t74 380lo6 1ox, s4l42t t74 s4tt8n6 t70t you w0nt to 270n64 0n3 us4 t74 n0v860t8on

p03 to 38spl0y 0338t8on0l 380lo6 1ox4s.

ˀ.ʸʿ Up30t8n6 t74 20m4r0
ˀ.ʸʿ.ʸ G4n4r0l
To t0k4 03v0nt064 o5 our l0t4st 20m4r0 58rmw0r4, 8t 8s 8mport0nt t70t you k44p your 20m4r0
up30t43. You up30t4 your 20m4r0 us8n6 FLIR Tools/Tools+.

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʹʼ
www.valuetronics.com



Op4r0t8onˀ

ˀ.ʸʿ.ʹ Pro243ur4
Follow t78s pro243ur4:
ʸ. St0rt FLIR Tools/Tools+.
ʹ. St0rt t74 20m4r0.
ʺ. Conn42t t74 20m4r0 to t74 2omput4r us8n6 t74 USB 201l4.
ʻ. On t74 Help m4nu 8n FLIR Tools/Tools+, 2l82k C3ec6 1or updates.
ʼ. Follow t74 on-s2r44n 8nstru2t8ons.
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T427n820l 30t0ʸʷ

ʸʷ.ʸ Onl8n4 584l3-o5-v84w 20l2ul0tor
Pl40s4 v8s8t 7ttp://support.5l8r.2om 0n3 2l82k t74 p7oto o5 t74 20m4r0 s4r84s 5or 584l3-o5-v84w
t01l4s 5or 0ll l4ns–20m4r0 2om18n0t8ons.

ʸʷ.ʹ Not4 01out t427n820l 30t0
FLIR Syst4ms r4s4rv4s t74 r867t to 270n64 sp4285820t8ons 0t 0ny t8m4 w8t7out pr8or not824.
Pl40s4 2742k 7ttp://support.5l8r.2om 5or l0t4st 270n64s.

ʸʷ.ʺ Not4 01out 0ut7or8t0t8v4 v4rs8ons
T74 0ut7or8t0t8v4 v4rs8on o5 t78s pu1l820t8on 8s En6l8s7. In t74 4v4nt o5 38v4r64n24s 3u4 to
tr0nsl0t8on 4rrors, t74 En6l8s7 t4xt 70s pr42434n24.
Any l0t4 270n64s 0r4 58rst 8mpl4m4nt43 8n En6l8s7.
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ʸʷ.ʻ FLIR ETSʺʹʷ
P/N: ʽʺˀʼʷ-ʸʷʷʸ
R4v.: ʻʹˀʽˀ
G4n4r0l 34s2r8pt8on
T74 FLIR ETSʺʹʷ 8s FLIRƠs 58rst 4l42tron82 t4st 14n27 20m4r0, 34s86n43 5or 0 qu82k t4mp4r0tur4 2742k o5
PCB 1o0r3s 0n3 4l42tron82 34v824s. T74 FLIR ETSʺʹʷ 8s s4ns8t8v4 4nou67 to 34t42t su1tl4 t4mp4r0tur4
38554r4n24 w8t7 0n 022ur02y o5 ±ʺ°C ƺʼ.ʻ°Fƻ, so you 20n qu82kly 58n3 7ot spots 0n3 pot4nt80l po8nts o5 508l-
ur4. T74 ʺʹʷ × ʹʻʷ p8x4l 8n5r0r43 34t42tor o554rs mor4 t70n ʾʽ ʷʷʷ po8nts o5 t4mp4r0tur4 m40sur4m4nt,
4l8m8n0t8n6 t74 6u4sswork o5 l4602y m40sur4m4nt tools. D4s86n43 sp4285820lly 5or 14n27-top work, t74
10tt4ry-pow4r43 FLIR ETS ʺʹʷ 2onn42ts to your PC 5or 8mm4380t4 0n0lys8s 0n3 s70r8n6 o5 t74rm0l 30t0.
B4n458ts:
• R43u24s t4st t8m4s: Qu82kly 834nt85y 7ot spots, t74rm0l 6r0384nts, 0n3 pot4nt80l po8nts o5 508lur4.
• Improv4s pro3u2t 34s86n: Know w74r4 0n3 w74n to 033 50ns 0n3 740ts8nks, 0n3 4nsur4 pro3u2ts 0r4

op4r0t8n6 w8t78n sp4285820t8on 5or t748r m0x8mum l854t8m4.
• S0v4s mon4y: Improv4 r0p83 prototyp8n6 0n3 r43u24 pro3u2t 34v4lopm4nt 2y2l4s.
• Opt8m8z4s l01 t8m4: B0tt4ry pow4r43 0n3 70n3s-5r44, 0n3 o554rs 2ompl4t4 m40sur4m4nt 0n3 0n0lys8s

8n t74 20m4r0.
K4y 540tur4s:
• >ʾʽ ʷʷʷ po8nts o5 non-2ont02t t4mp4r0tur4 m40sur4m4nt 0t t74 pus7 o5 0 1utton.
• ʺʹʷ × ʹʻʷ p8x4l 34t42tor prov834s 2r8sp t74rm0l 8m064ry.
• T8m4 v4rsus t4mp4r0tur4 m40sur4m4nt w8t7 FLIR Tools+.
• Sm0ll-2ompon4nt m40sur4m4nt, 3own to ʸʾʷ µm p4r p8x4l spot s8z4.
• L4ns o554rs 0 ʻʼ° t74rm0l v84w o5 t74 t0r64t 5or t74 qu82k 34t42t8on o5 7ot spots.
• R42or3s r038om4tr82 8m064ry 8n st0n30r3 JPEG 5orm0t 5or 40s84r s70r8n6.
• ±ʺ% 022ur02y promot4s qu0l8ty 0ssur0n24 0n3 502tory 0224pt0n24 o5 PCBs.
• Qu82kly mounts on t74 suppl843 st0n3 5or 8mm4380t4 us4.
• Cr8sp ʺ 8n. LCD 38spl0y prov834s 8mm4380t4 t74rm0l 5443102k.
• Worl3-2l0ss so5tw0r4 prov8343 5or 03v0n243 m40sur4m4nt 2orr42t8ons/20p018l8t84s.

Im068n6 0n3 opt820l 30t0
IR r4solut8on ʺʹʷ × ʹʻʷ p8x4ls
T74rm0l s4ns8t8v8ty/NETD <ʷ.ʷʽ°C ƺʷ.ʸʸ°Fƻ/<ʽʷ mK
F84l3 o5 v84w ƺFOVƻ ʻʼ° × ʺʻ°
F8x43 5o2us 38st0n24 ʾʷ mm ± ʸʷ mm ƺʹ.ʿ 8n. ±ʷ.ʻ 8n.ƻ
Sp0t80l r4solut8on ƺIFOVƻ ʹ.ʽ mr03
F-num14r ʸ.ʼ
Im064 5r4qu4n2y ˀ Hz

D4t42tor 30t0
D4t42tor typ4 Fo20l pl0n4 0rr0y ƺFPAƻ, un2ool43 m82ro1olom4t4r
Sp42tr0l r0n64 ʾ.ʼ–ʸʺ µm

Im064 pr4s4nt0t8on
D8spl0y ʺ.ʷ 8n. ʺʹʷ × ʹʻʷ 2olor LCD
Im064 039ustm4nt Autom0t82/m0nu0l

M40sur4m4nt
O1942t t4mp4r0tur4 r0n64 –ʹʷ°C to +ʹʼʷ°C ƺ–ʻ°F to +ʻʿʹ°Fƻ
A22ur02y ±ʺ°C ƺ±ʼ.ʻ°Fƻ or ±ʺ% o5 r4038n6, w78274v4r 6r40t-

4st, 5or 0m184nt t4mp4r0tur4 ʸʷ°C ƺʼʷ°Fƻ to ʺʼ°C
ƺˀʼ°Fƻ 0n3 o1942t t4mp4r0tur4 01ov4 +ʷ°C ƺ+ʺʹ°Fƻ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʹʿ
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M40sur4m4nt 0n0lys8s
Spotm4t4r C4nt4r spot
Ar40 Box w8t7 m0x8mum/m8n8mum
Em8ss8v8ty 2orr42t8on V0r801l4 5rom ʷ.ʸ to ʸ.ʷ
Em8ss8v8ty t01l4 Em8ss8v8ty t01l4 o5 pr43458n43 m0t4r80ls
R45l42t43 0pp0r4nt t4mp4r0tur4 2orr42t8on Autom0t82, 10s43 on 8nput o5 r45l42t43 t4mp4r0tur4

S4t-up
Color p0l4tt4s Bl02k 0n3 w78t4, 8ron, 0n3 r08n1ow
S4t-up 2omm0n3s Lo20l 030pt0t8on o5 un8ts, l0n6u064, 30t4 0n3 t8m4

5orm0ts

V834o str40m8n6
R038om4tr82 IR v834o str40m8n6 Full 3yn0m82 to PC ƺFLIR Tools/Tools+ƻ us8n6 USB
Non-r038om4tr82 IR v834o str40m8n6 Un2ompr4ss43 2olor8z43 v834o us8n6 USB

Stor064 o5 8m064s
F8l4 5orm0ts St0n30r3 JPEG, ʸʻ-18t m40sur4m4nt 30t0

8n2lu343

D0t0 2ommun820t8on 8nt4r5024s
Int4r5024s USB M82ro: D0t0 tr0ns54r to 0n3 5rom PC 0n3 M02

34v824s

Pow4r syst4m
B0tt4ry typ4 R4270r6401l4 L8 8on 10tt4ry
B0tt4ry volt064 ʺ.ʾ V
B0tt4ry op4r0t8n6 t8m4 Approx8m0t4ly ʻ 7ours 0t ʹʼ°C ƺʾʾ°Fƻ 0m184nt

t4mp4r0tur4 0n3 typ820l us4
C70r68n6 syst4m B0tt4ry 8s 270r643 8ns834 t74 un8t
C70r68n6 t8m4 ʹ.ʼ 7ours to ˀʷ% 20p028ty
Pow4r m0n064m4nt Autom0t82 s7ut-3own
AC op4r0t8on AC 030pt4r, ˀʷ–ʹʽʷ VAC 8nput, ʼ V DC output to

20m4r0

Env8ronm4nt0l 30t0
Op4r0t8n6 t4mp4r0tur4 r0n64 ʸʷ–ʻʷ°C ƺʼʷ–ʸʷʻ°Fƻ
Stor064 t4mp4r0tur4 r0n64 –ʻʷ to +ʾʷ°C ƺ–ʻʷ to +ʸʼʿ°Fƻ
Hum838ty ƺop4r0t8n6 0n3 stor064ƻ IEC ʽʷʷʽʿ-ʹ-ʺʷ/ʹʻ 7 ˀʼ% r4l0t8v4 7um838ty
En20psul0t8on IP ʻʷ ƺIEC ʽʷʼʹˀƻ

D8r42t8v4s 0n3 r46ul0t8ons
D8r42t8v4s 0n3 r46ul0t8ons • B0tt4ry D8r42t8v4 ʹʷʷʽ/ʽʽ/EC

• EMC D8r42t8v4 ʹʷʸʻ/ʺʷ/EU
• FCC ʻʾ CFR P0rt ʸʼ Cl0ss B Su1p0rt B
• REACH R46ul0t8on EC ʸˀʷʾ/ʹʷʷʽ
• RoHSʹ D8r42t8v4 ʹʷʸʸ/ʽʼ/EC
• WEEE D8r42t8v4 ʹʷʸʹ/ʸˀ/EC
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P7ys820l 30t0
Syst4m w4867t, 8n2l. 10tt4ry ʸ.ʿ k6 ƺʻ.ʷ l1.ƻ
Syst4m s8z4 ƺL × W × Hƻ ʹʹʷ mm × ʸʼʷ mm × ʺʷʷ mm ƺʿ.ʾ 8n. × ʼ.ˀ 8n. ×

ʸʸ.ʿ 8n.ƻ
Color Bl02k 0n3 6r0y

S78pp8n6 8n5orm0t8on
P02k068n6, typ4 C0r31o0r3 1ox
L8st o5 2ont4nts • FLIR Tools+

• In5r0r43 20m4r0 un8t
• Pow4r supply
• Pr8nt43 3o2um4nt0t8on
• USB 201l4

P02k068n6, w4867t ʹ.ˀ k6 ƺʽ.ʻ l1.ƻ
P02k068n6, s8z4 ƺL × W × Hƻ ʹˀʷ mm × ʸʾʷ mm × ʺʾʿ mm ƺʸʸ.ʻ 8n. × ʽ.ʾ 8n. ×

ʸʻ.ˀ 8n.ƻ
EAN-ʸʺ ʻʾʻʺʹʼʻʷʷʹˀʸʺ
UPC-ʸʹ ʿʻʼʸʿʿʷʸʻʸʿʽ
Country o5 or868n D4s86n43 & En68n44r43 1y FLIR Syst4ms, Sw434n.

Ass4m1l43 8n T08w0n.
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[S44 n4xt p064]
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Cl40n8n6 t74 20m4r0ʸʹ

ʸʹ.ʸ C0m4r0 7ous8n6, 201l4s, 0n3 ot74r 8t4ms
ʸʹ.ʸ.ʸ L8qu83s
Us4 on4 o5 t74s4 l8qu83s:
• W0rm w0t4r
• A w40k 34t4r64nt solut8on

ʸʹ.ʸ.ʹ Equ8pm4nt
A so5t 2lot7

ʸʹ.ʸ.ʺ Pro243ur4
Follow t78s pro243ur4:
ʸ. So0k t74 2lot7 8n t74 l8qu83.
ʹ. Tw8st t74 2lot7 to r4mov4 4x24ss l8qu83.
ʺ. Cl40n t74 p0rt w8t7 t74 2lot7.

CAUTION

Do not 0pply solv4nts or s8m8l0r l8qu83s to t74 20m4r0, t74 201l4s, or ot74r 8t4ms. T78s 20n 20us4 30m064.

ʸʹ.ʹ In5r0r43 l4ns
ʸʹ.ʹ.ʸ L8qu83s
Us4 on4 o5 t74s4 l8qu83s:
• A 2omm4r280l l4ns 2l40n8n6 l8qu83 w8t7 mor4 t70n ʺʷ% 8sopropyl 0l2o7ol.
• ˀʽ% 4t7yl 0l2o7ol ƺCʹHʼOHƻ.

ʸʹ.ʹ.ʹ Equ8pm4nt
Cotton wool

CAUTION

I5 you us4 0 l4ns 2l40n8n6 2lot7 8t must 14 3ry. Do not us4 0 l4ns 2l40n8n6 2lot7 w8t7 t74 l8qu83s t70t 0r4 68v-
4n 8n s42t8on ʸʹ.ʹ.ʸ 01ov4. T74s4 l8qu83s 20n 20us4 m0t4r80l on t74 l4ns 2l40n8n6 2lot7 to 142om4 loos4.
T78s m0t4r80l 20n 70v4 0n unw0nt43 45542t on t74 sur5024 o5 t74 l4ns.

ʸʹ.ʹ.ʺ Pro243ur4
Follow t78s pro243ur4:
ʸ. So0k t74 2otton wool 8n t74 l8qu83.
ʹ. Tw8st t74 2otton wool to r4mov4 4x24ss l8qu83.
ʺ. Cl40n t74 l4ns on4 t8m4 only 0n3 38s20r3 t74 2otton wool.

WARNING

M0k4 sur4 t70t you r403 0ll 0ppl8201l4 MSDS ƺM0t4r80l S054ty D0t0 S744tsƻ 0n3 w0rn8n6 l014ls on 2on-
t08n4rs 145or4 you us4 0 l8qu83: t74 l8qu83s 20n 14 30n64rous.
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CAUTION

• B4 20r45ul w74n you 2l40n t74 8n5r0r43 l4ns. T74 l4ns 70s 0 34l820t4 0nt8-r45l42t8v4 2o0t8n6.
• Do not 2l40n t74 8n5r0r43 l4ns too v86orously. T78s 20n 30m064 t74 0nt8-r45l42t8v4 2o0t8n6.
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A1out FLIR Syst4msʸʺ

FLIR Syst4ms w0s 4st01l8s743 8n ʸˀʾʿ to p8on44r t74 34v4lopm4nt o5 7867-p4r5orm0n24
8n5r0r43 8m068n6 syst4ms, 0n3 8s t74 worl3 l4034r 8n t74 34s86n, m0nu502tur4, 0n3 m0rk4t-
8n6 o5 t74rm0l 8m068n6 syst4ms 5or 0 w834 v0r84ty o5 2omm4r280l, 8n3ustr80l, 0n3 6ov4rn-
m4nt 0ppl820t8ons. To30y, FLIR Syst4ms 4m1r024s 58v4 m09or 2omp0n84s w8t7 outst0n38n6
02784v4m4nts 8n 8n5r0r43 t427nolo6y s8n24 ʸˀʼʿ—t74 Sw438s7 AGEMA In5r0r43 Syst4ms
ƺ5orm4rly AGA In5r0r43 Syst4msƻ, t74 t7r44 Un8t43 St0t4s 2omp0n84s In386o Syst4ms, FSI,
0n3 In5r0m4tr82s, 0n3 t74 Fr4n27 2omp0ny C438p.
S8n24 ʹʷʷʾ, FLIR Syst4ms 70s 02qu8r43 s4v4r0l 2omp0n84s w8t7 worl3-l4038n6 4xp4rt8s4
8n s4nsor t427nolo684s:
• Ext427 Instrum4nts ƺʹʷʷʾƻ
• I50r0 T42nolo6í0s ƺʹʷʷʿƻ
• S0lv03or Im068n6 ƺʹʷʷˀƻ
• Omn8T427 P0rtn4rs ƺʹʷʷˀƻ
• D8r42t43 P4r24pt8on ƺʹʷʷˀƻ
• R0ym0r8n4 ƺʹʷʸʷƻ
• ICx T427nolo684s ƺʹʷʸʷƻ
• T02kT82k M0r8n4 D868t0l Instrum4nts ƺʹʷʸʸƻ
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F86ur4 ʸʺ.ʸ P0t4nt 3o2um4nts 5rom t74 40rly ʸˀʽʷs

FLIR Syst4ms 70s t7r44 m0nu502tur8n6 pl0nts 8n t74 Un8t43 St0t4s ƺPortl0n3, OR, Boston,
MA, S0nt0 B0r10r0, CAƻ 0n3 on4 8n Sw434n ƺSto2k7olmƻ. S8n24 ʹʷʷʾ t74r4 8s 0lso 0

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʺʿ
www.valuetronics.com



A1out FLIR Syst4msʸʺ

m0nu502tur8n6 pl0nt 8n T0ll8nn, Eston80. D8r42t s0l4s o55824s 8n B4l68um, Br0z8l, C78n0,
Fr0n24, G4rm0ny, Gr40t Br8t08n, Hon6 Kon6, It0ly, J0p0n, Kor40, Sw434n, 0n3 t74 USA—
to64t74r w8t7 0 worl3w834 n4twork o5 064nts 0n3 38str81utors—support our 8nt4rn0t8on0l
2ustom4r 10s4.
FLIR Syst4ms 8s 0t t74 5or45ront o5 8nnov0t8on 8n t74 8n5r0r43 20m4r0 8n3ustry. W4 0nt828-
p0t4 m0rk4t 34m0n3 1y 2onst0ntly 8mprov8n6 our 4x8st8n6 20m4r0s 0n3 34v4lop8n6 n4w
on4s. T74 2omp0ny 70s s4t m8l4ston4s 8n pro3u2t 34s86n 0n3 34v4lopm4nt su27 0s t74 8n-
tro3u2t8on o5 t74 58rst 10tt4ry-op4r0t43 port01l4 20m4r0 5or 8n3ustr80l 8nsp42t8ons, 0n3 t74
58rst un2ool43 8n5r0r43 20m4r0, to m4nt8on 9ust two 8nnov0t8ons.

F86ur4 ʸʺ.ʹ ʸˀʽˀ: T74rmov8s8on Mo34l ʽʽʸ. T74
20m4r0 w486743 0pprox8m0t4ly ʹʼ k6 ƺʼʼ l1.ƻ, t74
os28llos2op4 ʹʷ k6 ƺʻʻ l1.ƻ, 0n3 t74 tr8po3 ʸʼ k6
ƺʺʺ l1.ƻ. T74 op4r0tor 0lso n44343 0 ʹʹʷ VAC 64n-
4r0tor s4t, 0n3 0 ʸʷ L ƺʹ.ʽ US 60llonƻ 90r w8t7 l8qu83
n8tro64n. To t74 l45t o5 t74 os28llos2op4 t74 Pol0ro83
0tt027m4nt ƺʽ k6 ƺʸʺ l1.ƻƻ 20n 14 s44n.

F86ur4 ʸʺ.ʺ ʹʷʸʼ: FLIR On4, 0n 0224ssory to
8P7on4 0n3 An3ro83 mo18l4 p7on4s. W4867t: ˀʷ 6
ƺʺ.ʹ oz.ƻ.

FLIR Syst4ms m0nu502tur4s 0ll v8t0l m4270n820l 0n3 4l42tron82 2ompon4nts o5 t74 20m4r0
syst4ms 8ts4l5. From 34t42tor 34s86n 0n3 m0nu502tur8n6, to l4ns4s 0n3 syst4m 4l42tron82s,
to 58n0l t4st8n6 0n3 20l81r0t8on, 0ll pro3u2t8on st4ps 0r4 20rr843 out 0n3 sup4rv8s43 1y our
own 4n68n44rs. T74 8n-34pt7 4xp4rt8s4 o5 t74s4 8n5r0r43 sp4280l8sts 4nsur4s t74 022ur02y
0n3 r4l8018l8ty o5 0ll v8t0l 2ompon4nts t70t 0r4 0ss4m1l43 8nto your 8n5r0r43 20m4r0.

ʸʺ.ʸ Mor4 t70n 9ust 0n 8n5r0r43 20m4r0
At FLIR Syst4ms w4 r42o6n8z4 t70t our 9o1 8s to 6o 14yon3 9ust pro3u28n6 t74 14st 8n5r0r43
20m4r0 syst4ms. W4 0r4 2omm8tt43 to 4n01l8n6 0ll us4rs o5 our 8n5r0r43 20m4r0 syst4ms
to work mor4 pro3u2t8v4ly 1y prov838n6 t74m w8t7 t74 most pow4r5ul 20m4r0–so5tw0r4
2om18n0t8on. Esp4280lly t08lor43 so5tw0r4 5or pr4382t8v4 m08nt4n0n24, R & D, 0n3 pro24ss
mon8tor8n6 8s 34v4lop43 8n-7ous4. Most so5tw0r4 8s 0v08l01l4 8n 0 w834 v0r84ty o5
l0n6u064s.
W4 support 0ll our 8n5r0r43 20m4r0s w8t7 0 w834 v0r84ty o5 0224ssor84s to 030pt your 4qu8p-
m4nt to t74 most 34m0n38n6 8n5r0r43 0ppl820t8ons.
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A1out FLIR Syst4msʸʺ

ʸʺ.ʹ S70r8n6 our knowl4364
Alt7ou67 our 20m4r0s 0r4 34s86n43 to 14 v4ry us4r-5r84n3ly, t74r4 8s 0 lot mor4 to t74rmo6-
r0p7y t70n 9ust know8n6 7ow to 70n3l4 0 20m4r0. T74r45or4, FLIR Syst4ms 70s 5oun343
t74 In5r0r43 Tr08n8n6 C4nt4r ƺITCƻ, 0 s4p0r0t4 1us8n4ss un8t, t70t prov834s 24rt85843 tr08n8n6
2ours4s. Att4n38n6 on4 o5 t74 ITC 2ours4s w8ll 68v4 you 0 truly 70n3s-on l40rn8n6
4xp4r84n24.
T74 st055 o5 t74 ITC 0r4 0lso t74r4 to prov834 you w8t7 0ny 0ppl820t8on support you m0y
n443 8n putt8n6 8n5r0r43 t74ory 8nto pr02t824.

ʸʺ.ʺ Support8n6 our 2ustom4rs
FLIR Syst4ms op4r0t4s 0 worl3w834 s4rv824 n4twork to k44p your 20m4r0 runn8n6 0t 0ll
t8m4s. I5 you 38s2ov4r 0 pro1l4m w8t7 your 20m4r0, lo20l s4rv824 24nt4rs 70v4 0ll t74 4qu8p-
m4nt 0n3 4xp4rt8s4 to solv4 8t w8t78n t74 s7ort4st poss81l4 t8m4. T74r45or4, t74r4 8s no n443
to s4n3 your 20m4r0 to t74 ot74r s834 o5 t74 worl3 or to t0lk to som4on4 w7o 3o4s not
sp40k your l0n6u064.
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T4rms, l0ws, 0n3 3458n8t8onsʸʻ

T4rm D458n8t8on
A1sorpt8on 0n3 4m8ss8onʺ T74 20p028ty or 018l8ty o5 0n o1942t to 01sor1 8n2834nt r0380t43

4n4r6y 8s 0lw0ys t74 s0m4 0s t74 20p028ty to 4m8t 8ts own 4n-
4r6y 0s r0380t8on

App0r4nt t4mp4r0tur4 un2omp4ns0t43 r4038n6 5rom 0n 8n5r0r43 8nstrum4nt, 2ont08n-
8n6 0ll r0380t8on 8n2834nt on t74 8nstrum4nt, r460r3l4ss o5 8ts
sour24sʻ

Color p0l4tt4 0ss86ns 38554r4nt 2olors to 8n3820t4 sp428582 l4v4ls o5 0pp0r4nt
t4mp4r0tur4. P0l4tt4s 20n prov834 7867 or low 2ontr0st, 34-
p4n38n6 on t74 2olors us43 8n t74m

Con3u2t8on 38r42t tr0ns54r o5 t74rm0l 4n4r6y 5rom mol42ul4 to mol42ul4,
20us43 1y 2oll8s8ons 14tw44n t74 mol42ul4s

Conv42t8on 740t tr0ns54r mo34 w74r4 0 5lu83 8s 1rou67t 8nto mot8on, 48t74r
1y 6r0v8ty or 0not74r 5or24, t74r41y tr0ns54rr8n6 740t 5rom on4
pl024 to 0not74r

D806nost82s 4x0m8n0t8on o5 symptoms 0n3 syn3rom4s to 34t4rm8n4 t74
n0tur4 o5 50ults or 508lur4sʼ

D8r42t8on o5 740t tr0ns54rʽ H40t w8ll spont0n4ously 5low 5rom 7ott4r to 2ol34r, t74r41y
tr0ns54rr8n6 t74rm0l 4n4r6y 5rom on4 pl024 to 0not74rʾ

Em8ss8v8ty r0t8o o5 t74 pow4r r0380t43 1y r40l 1o384s to t74 pow4r t70t 8s
r0380t43 1y 0 1l02k1o3y 0t t74 s0m4 t4mp4r0tur4 0n3 0t t74
s0m4 w0v4l4n6t7ʿ

En4r6y 2ons4rv0t8onˀ T74 sum o5 t74 tot0l 4n4r6y 2ont4nts 8n 0 2los43 syst4m 8s
2onst0nt

Ex8t0nt r0380t8on r0380t8on t70t l40v4s t74 sur5024 o5 0n o1942t, r460r3l4ss o5 8ts
or868n0l sour24s

H40t t74rm0l 4n4r6y t70t 8s tr0ns54rr43 14tw44n two o1942ts ƺsys-
t4msƻ 3u4 to t748r 38554r4n24 8n t4mp4r0tur4

H40t tr0ns54r r0t4ʸʷ T74 740t tr0ns54r r0t4 un34r st403y st0t4 2on38t8ons 8s 38r42tly
proport8on0l to t74 t74rm0l 2on3u2t8v8ty o5 t74 o1942t, t74
2ross-s42t8on0l 0r40 o5 t74 o1942t t7rou67 w7827 t74 740t
5lows, 0n3 t74 t4mp4r0tur4 38554r4n24 14tw44n t74 two 4n3s
o5 t74 o1942t. It 8s 8nv4rs4ly proport8on0l to t74 l4n6t7, or t782k-
n4ss, o5 t74 o1942tʸʸ

In2834nt r0380t8on r0380t8on t70t str8k4s 0n o1942t 5rom 8ts surroun38n6s
IR t74rmo6r0p7y pro24ss o5 02qu8s8t8on 0n3 0n0lys8s o5 t74rm0l 8n5orm0t8on

5rom non-2ont02t t74rm0l 8m068n6 34v824s
Isot74rm r4pl024s 24rt08n 2olors 8n t74 s20l4 w8t7 0 2ontr0st8n6 2olor. It

m0rks 0n 8nt4rv0l o5 4qu0l 0pp0r4nt t4mp4r0tur4ʸʹ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʻʸ

ʺ. K8r277o55Ơs l0w o5 t74rm0l r0380t8on.
ʻ. B0s43 on ISO ʸʿʻʺʻ-ʸ:ʹʷʷʿ ƺ4nƻ.
ʼ. B0s43 on ISO ʸʺʺʾʹ:ʹʷʷʻ ƺ4nƻ.
ʽ. ʹn3 l0w o5 t74rmo3yn0m82s.
ʾ. T78s 8s 0 2ons4qu4n24 o5 t74 ʹn3 l0w o5 t74rmo3yn0m82s, t74 l0w 8ts4l5 8s mor4 2ompl820t43.
ʿ. B0s43 on ISO ʸʽʾʸʻ-ʺ:ʹʷʸʽ ƺ4nƻ.
ˀ. ʸst l0w o5 t74rmo3yn0m82s.
ʸʷ.Four84rƠs l0w.
ʸʸ.T78s 8s t74 on4-38m4ns8on0l 5orm o5 Four84rƠs l0w, v0l83 5or st403y-st0t4 2on38t8ons.
ʸʹ.B0s43 on ISO ʸʿʻʺʻ-ʸ:ʹʷʷʿ ƺ4nƻ
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T4rms, l0ws, 0n3 3458n8t8onsʸʻ

T4rm D458n8t8on
Qu0l8t0t8v4 t74rmo6r0p7y t74rmo6r0p7y t70t r4l84s on t74 0n0lys8s o5 t74rm0l p0tt4rns to

r4v40l t74 4x8st4n24 o5 0n3 to lo20t4 t74 pos8t8on o5
0nom0l84sʸʺ

Qu0nt8t0t8v4 t74rmo6r0p7y t74rmo6r0p7y t70t us4s t4mp4r0tur4 m40sur4m4nt to 34t4r-
m8n4 t74 s4r8ousn4ss o5 0n 0nom0ly, 8n or34r to 4st01l8s7 r4-
p08r pr8or8t84sʸʺ

R0380t8v4 740t tr0ns54r H40t tr0ns54r 1y t74 4m8ss8on 0n3 01sorpt8on o5 t74rm0l
r0380t8on

R45l42t43 0pp0r4nt t4mp4r0tur4 0pp0r4nt t4mp4r0tur4 o5 t74 4nv8ronm4nt t70t 8s r45l42t43 1y
t74 t0r64t 8nto t74 IR 20m4r0ʸʻ

Sp0t80l r4solut8on 018l8ty o5 0n IR 20m4r0 to r4solv4 sm0ll o1942ts or 34t08ls
T4mp4r0tur4 m40sur4 o5 t74 0v4r064 k8n4t82 4n4r6y o5 t74 mol42ul4s 0n3

0toms t70t m0k4 up t74 su1st0n24
T74rm0l 4n4r6y tot0l k8n4t82 4n4r6y o5 t74 mol42ul4s t70t m0k4 up t74 o1942tʸʼ

T74rm0l 6r0384nt 6r03u0l 270n64 8n t4mp4r0tur4 ov4r 38st0n24ʸʻ

T74rm0l tun8n6 pro24ss o5 putt8n6 t74 2olors o5 t74 8m064 on t74 o1942t o5
0n0lys8s, 8n or34r to m0x8m8z4 2ontr0st
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ʸʺ.B0s43 on ISO ʸʷʿʾʿ-ʹʷʸʺ ƺ4nƻ.
ʸʻ.B0s43 on ISO ʸʽʾʸʻ-ʺ:ʹʷʸʽ ƺ4nƻ.
ʸʼ.T74rm0l 4n4r6y 8s p0rt o5 t74 8nt4rn0l 4n4r6y o5 0n o1942t.
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T74rmo6r0p782 m40sur4m4nt
t427n8qu4s

ʸʼ

ʸʼ.ʸ Intro3u2t8on
An 8n5r0r43 20m4r0 m40sur4s 0n3 8m064s t74 4m8tt43 8n5r0r43 r0380t8on 5rom 0n o1942t.
T74 502t t70t r0380t8on 8s 0 5un2t8on o5 o1942t sur5024 t4mp4r0tur4 m0k4s 8t poss81l4 5or t74
20m4r0 to 20l2ul0t4 0n3 38spl0y t78s t4mp4r0tur4.
How4v4r, t74 r0380t8on m40sur43 1y t74 20m4r0 3o4s not only 34p4n3 on t74 t4mp4r0tur4
o5 t74 o1942t 1ut 8s 0lso 0 5un2t8on o5 t74 4m8ss8v8ty. R0380t8on 0lso or868n0t4s 5rom t74 sur-
roun38n6s 0n3 8s r45l42t43 8n t74 o1942t. T74 r0380t8on 5rom t74 o1942t 0n3 t74 r45l42t43 r0-
380t8on w8ll 0lso 14 8n5lu4n243 1y t74 01sorpt8on o5 t74 0tmosp74r4.
To m40sur4 t4mp4r0tur4 022ur0t4ly, 8t 8s t74r45or4 n424ss0ry to 2omp4ns0t4 5or t74 45542ts
o5 0 num14r o5 38554r4nt r0380t8on sour24s. T78s 8s 3on4 on-l8n4 0utom0t820lly 1y t74 20m-
4r0. T74 5ollow8n6 o1942t p0r0m4t4rs must, 7ow4v4r, 14 suppl843 5or t74 20m4r0:
• T74 4m8ss8v8ty o5 t74 o1942t
• T74 r45l42t43 0pp0r4nt t4mp4r0tur4
• T74 38st0n24 14tw44n t74 o1942t 0n3 t74 20m4r0
• T74 r4l0t8v4 7um838ty
• T4mp4r0tur4 o5 t74 0tmosp74r4

ʸʼ.ʹ Em8ss8v8ty
T74 most 8mport0nt o1942t p0r0m4t4r to s4t 2orr42tly 8s t74 4m8ss8v8ty w7827, 8n s7ort, 8s 0
m40sur4 o5 7ow mu27 r0380t8on 8s 4m8tt43 5rom t74 o1942t, 2omp0r43 to t70t 5rom 0 p4r542t
1l02k1o3y o5 t74 s0m4 t4mp4r0tur4.
Norm0lly, o1942t m0t4r80ls 0n3 sur5024 tr40tm4nts 4x7818t 4m8ss8v8ty r0n68n6 5rom 0pprox8-
m0t4ly ʷ.ʸ to ʷ.ˀʼ. A 7867ly pol8s743 ƺm8rrorƻ sur5024 50lls 14low ʷ.ʸ, w78l4 0n ox838z43 or
p08nt43 sur5024 70s 0 78674r 4m8ss8v8ty. O8l-10s43 p08nt, r460r3l4ss o5 2olor 8n t74 v8s81l4
sp42trum, 70s 0n 4m8ss8v8ty ov4r ʷ.ˀ 8n t74 8n5r0r43. Hum0n sk8n 4x7818ts 0n 4m8ss8v8ty
ʷ.ˀʾ to ʷ.ˀʿ.
Non-ox838z43 m4t0ls r4pr4s4nt 0n 4xtr4m4 20s4 o5 p4r542t op028ty 0n3 7867 r45l4x8v8ty,
w7827 3o4s not v0ry 6r40tly w8t7 w0v4l4n6t7. Cons4qu4ntly, t74 4m8ss8v8ty o5 m4t0ls 8s low
– only 8n2r40s8n6 w8t7 t4mp4r0tur4. For non-m4t0ls, 4m8ss8v8ty t4n3s to 14 7867, 0n3 34-
2r40s4s w8t7 t4mp4r0tur4.

ʸʼ.ʹ.ʸ F8n38n6 t74 4m8ss8v8ty o5 0 s0mpl4

ʼˀ.ʽ.ʼ.ʼ Step ʼ: Determ4n4n2 re17ected apparent temperature
Us4 on4 o5 t74 5ollow8n6 two m4t7o3s to 34t4rm8n4 r45l42t43 0pp0r4nt t4mp4r0tur4:
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T74rmo6r0p782 m40sur4m4nt t427n8qu4sʸʼ

ʸʼ.ʹ.ʸ.ʸ.ʸ M4t7o3 ʸ: D8r42t m4t7o3
Follow t78s pro243ur4:
ʸ. Look 5or poss81l4 r45l42t8on sour24s, 2ons834r8n6 t70t t74 8n2834nt 0n6l4 = r45l42t8on 0n-

6l4 ƺ0 = 1ƻ.

F86ur4 ʸʼ.ʸ ʸ = R45l42t8on sour24

ʹ. I5 t74 r45l42t8on sour24 8s 0 spot sour24, mo385y t74 sour24 1y o1stru2t8n6 8t us8n6 0
p8424 85 20r31o0r3.

F86ur4 ʸʼ.ʹ ʸ = R45l42t8on sour24

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʻʻ
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ʺ. M40sur4 t74 r0380t8on 8nt4ns8ty ƺ= 0pp0r4nt t4mp4r0tur4ƻ 5rom t74 r45l42t8on sour24 us-
8n6 t74 5ollow8n6 s4tt8n6s:
• Em8ss8v8ty: ʸ.ʷ
• Do19: ʷ
You 20n m40sur4 t74 r0380t8on 8nt4ns8ty us8n6 on4 o5 t74 5ollow8n6 two m4t7o3s:

F86ur4 ʸʼ.ʺ ʸ = R45l42t8on sour24 F86ur4 ʸʼ.ʻ ʸ = R45l42t8on sour24

You 20n not us4 0 t74rmo2oupl4 to m40sur4 r45l42t43 0pp0r4nt t4mp4r0tur4, 1420us4 0
t74rmo2oupl4 m40sur4s temperature, 1ut 0pp0r4nt t4mp4r0trur4 8s radiation intensity.

ʸʼ.ʹ.ʸ.ʸ.ʹ M4t7o3 ʹ: R45l42tor m4t7o3
Follow t78s pro243ur4:
ʸ. Crum1l4 up 0 l0r64 p8424 o5 0lum8num 5o8l.
ʹ. Un2rum1l4 t74 0lum8num 5o8l 0n3 0tt027 8t to 0 p8424 o5 20r31o0r3 o5 t74 s0m4 s8z4.
ʺ. Put t74 p8424 o5 20r31o0r3 8n 5ront o5 t74 o1942t you w0nt to m40sur4. M0k4 sur4 t70t

t74 s834 w8t7 0lum8num 5o8l po8nts to t74 20m4r0.
ʻ. S4t t74 4m8ss8v8ty to ʸ.ʷ.
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ʼ. M40sur4 t74 0pp0r4nt t4mp4r0tur4 o5 t74 0lum8num 5o8l 0n3 wr8t4 8t 3own. T74 5o8l 8s
2ons834r43 0 p4r542t r45l42tor, so 8ts 0pp0r4nt t4mp4r0tur4 4qu0ls t74 r45l42t43 0pp0-
r4nt t4mp4r0tur4 5rom t74 surroun38n6s.

F86ur4 ʸʼ.ʼ M40sur8n6 t74 0pp0r4nt t4mp4r0tur4 o5 t74 0lum8num 5o8l.

ʼˀ.ʽ.ʼ.ʽ Step ʽ: Determ4n4n2 t3e em4ss4v4ty
Follow t78s pro243ur4:
ʸ. S4l42t 0 pl024 to put t74 s0mpl4.
ʹ. D4t4rm8n4 0n3 s4t r45l42t43 0pp0r4nt t4mp4r0tur4 022or38n6 to t74 pr4v8ous

pro243ur4.
ʺ. Put 0 p8424 o5 4l42tr820l t0p4 w8t7 known 7867 4m8ss8v8ty on t74 s0mpl4.
ʻ. H40t t74 s0mpl4 0t l40st ʹʷ K 01ov4 room t4mp4r0tur4. H40t8n6 must 14 r40son01ly

4v4n.
ʼ. Fo2us 0n3 0uto-039ust t74 20m4r0, 0n3 5r44z4 t74 8m064.
ʽ. A39ust Level 0n3 Span 5or 14st 8m064 1r867tn4ss 0n3 2ontr0st.
ʾ. S4t 4m8ss8v8ty to t70t o5 t74 t0p4 ƺusu0lly ʷ.ˀʾƻ.
ʿ. M40sur4 t74 t4mp4r0tur4 o5 t74 t0p4 us8n6 on4 o5 t74 5ollow8n6 m40sur4m4nt

5un2t8ons:
• Isot3erm ƺ74lps you to 34t4rm8n4 1ot7 t74 t4mp4r0tur4 0n3 7ow 4v4nly you 70v4

740t43 t74 s0mpl4ƻ
• Spot ƺs8mpl4rƻ
• Box Av2 ƺ6oo3 5or sur5024s w8t7 v0ry8n6 4m8ss8v8tyƻ.

ˀ. Wr8t4 3own t74 t4mp4r0tur4.
ʸʷ. Mov4 your m40sur4m4nt 5un2t8on to t74 s0mpl4 sur5024.
ʸʸ. C70n64 t74 4m8ss8v8ty s4tt8n6 unt8l you r403 t74 s0m4 t4mp4r0tur4 0s your pr4v8ous

m40sur4m4nt.
ʸʹ.Wr8t4 3own t74 4m8ss8v8ty.
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T74rmo6r0p782 m40sur4m4nt t427n8qu4sʸʼ

Not4
• Avo83 5or243 2onv42t8on
• Look 5or 0 t74rm0lly st01l4 surroun38n6 t70t w8ll not 64n4r0t4 spot r45l42t8ons
• Us4 7867 qu0l8ty t0p4 t70t you know 8s not tr0nsp0r4nt, 0n3 70s 0 7867 4m8ss8v8ty you

0r4 24rt08n o5
• T78s m4t7o3 0ssum4s t70t t74 t4mp4r0tur4 o5 your t0p4 0n3 t74 s0mpl4 sur5024 0r4 t74

s0m4. I5 t74y 0r4 not, your 4m8ss8v8ty m40sur4m4nt w8ll 14 wron6.

ʸʼ.ʺ R45l42t43 0pp0r4nt t4mp4r0tur4
T78s p0r0m4t4r 8s us43 to 2omp4ns0t4 5or t74 r0380t8on r45l42t43 8n t74 o1942t. I5 t74 4m8s-
s8v8ty 8s low 0n3 t74 o1942t t4mp4r0tur4 r4l0t8v4ly 50r 5rom t70t o5 t74 r45l42t43 8t w8ll 14 8m-
port0nt to s4t 0n3 2omp4ns0t4 5or t74 r45l42t43 0pp0r4nt t4mp4r0tur4 2orr42tly.

ʸʼ.ʻ D8st0n24
T74 38st0n24 8s t74 38st0n24 14tw44n t74 o1942t 0n3 t74 5ront l4ns o5 t74 20m4r0. T78s p0-
r0m4t4r 8s us43 to 2omp4ns0t4 5or t74 5ollow8n6 two 502ts:
• T70t r0380t8on 5rom t74 t0r64t 8s 01sor143 1y t74 0tmosp74r4 14tw44n t74 o1942t 0n3

t74 20m4r0.
• T70t r0380t8on 5rom t74 0tmosp74r4 8ts4l5 8s 34t42t43 1y t74 20m4r0.

ʸʼ.ʼ R4l0t8v4 7um838ty
T74 20m4r0 20n 0lso 2omp4ns0t4 5or t74 502t t70t t74 tr0nsm8tt0n24 8s 0lso 34p4n34nt on
t74 r4l0t8v4 7um838ty o5 t74 0tmosp74r4. To 3o t78s s4t t74 r4l0t8v4 7um838ty to t74 2orr42t
v0lu4. For s7ort 38st0n24s 0n3 norm0l 7um838ty t74 r4l0t8v4 7um838ty 20n norm0lly 14 l45t 0t
0 3450ult v0lu4 o5 ʼʷ%.

ʸʼ.ʽ Ot74r p0r0m4t4rs
In 0338t8on, som4 20m4r0s 0n3 0n0lys8s pro6r0ms 5rom FLIR Syst4ms 0llow you to 2om-
p4ns0t4 5or t74 5ollow8n6 p0r0m4t4rs:
• Atmosp74r82 t4mp4r0tur4 – i.e. t74 t4mp4r0tur4 o5 t74 0tmosp74r4 14tw44n t74 20m4r0

0n3 t74 t0r64t
• Ext4rn0l opt82s t4mp4r0tur4 – i.e. t74 t4mp4r0tur4 o5 0ny 4xt4rn0l l4ns4s or w8n3ows

us43 8n 5ront o5 t74 20m4r0
• Ext4rn0l opt82s tr0nsm8tt0n24 – i.e. t74 tr0nsm8ss8on o5 0ny 4xt4rn0l l4ns4s or w8n3ows

us43 8n 5ront o5 t74 20m4r0
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T74 s42r4t to 0 6oo3 t74rm0l
8m064

ʸʽ

ʸʽ.ʸ Intro3u2t8on
T74 us4 o5 t74rm0l 20m4r0s 70s spr403 to m0ny pro54ss8on0l 4nv8ronm4nts 8n r424nt
y40rs. T74y 0r4 40sy to 70n3l4, 0n3 t74rm0l 8m064s 0r4 qu82k to t0k4. Im064s 20n 0lso 14
0tt02743 to r4ports 40s8ly, 4.6., 5or 0n 8nsp42t8on o5 0n 4l42tr820l 8nst0ll0t8on or 1u8l38n6 0s
4v834n24 o5 work 20rr843 out or o5 0ny 50ults or 34v80t8ons 834nt85843. How4v4r, p4opl4 o5t4n
5or64t t70t 0n 8m064 to 14 us43 0s 4v834n24 or 4v4n proo5 145or4 t74 2ourts must m44t
24rt08n r4qu8r4m4nts: t78s 8s not 02784v43 w8t7 0 qu82k sn0ps7ot. So, w70t 270r02t4r8z4s 0
r40lly 6oo3 t74rm0l 8m064?

ʸʽ.ʹ B02k6roun3
Dur8n6 t74 pr02t820l 4x4r28s4s 8n our t74rmo6r0p7y tr08n8n6 2l0ss4s w4 not824, t8m4 0n3
t8m4 0608n, 7ow 385582ult som4 p0rt828p0nts 58n3 27oos8n6 t74 opt8m0l 20m4r0 s4tt8n6s 5or
38554r4nt t0sks. Not 4v4ryon4 70s 0 102k6roun3 8n, 5or 4x0mpl4, 0m0t4ur p7oto6r0p7y
ƺmor4 on t74 38554r4n24 14tw44n t74rmo6r0p7y 0n3 p7oto6r0p7y 8n t74 n4xt s42t8onƻ, 0n3
to t0k4 0 6oo3 0n3 m40n8n65ul t74rm0l 8m064 you n443 som4 knowl4364 o5 p7oto6r0p7y,
8n2lu38n6 8ts pr02t820l 0ppl820t8on. For t78s r40son, 8t 8s 70r3ly surpr8s8n6 t70t t74rmo6r0-
p74rs, p0rt82ul0rly t7os4 w8t7out tr08n8n6, r4p40t43ly pro3u24 r4ports w8t7 t74rm0l 8m064s
t70t 0r4 34vo83 o5 m40n8n6 or 4v4n support t74 wron6 2on2lus8ons 0n3 0r4 58t only 5or t74
w0st4 18n. Un5ortun0t4ly, su27 r4ports 0r4 5oun3 not only 8n 2omp0n84s 8n w7827 t74rmo6-
r0p7y 8s mor4 o5 0n 03343 1onus 1ut 0lso 8n 1us8n4ss4s w74r4 t74s4 r4ports m0y 14 p0rt
o5 0 2r8t820l pro24ss mon8tor8n6 or m08nt4n0n24 pro6r0m. T74r4 0r4 two m08n r40sons 5or
t78s: 48t74r t74 us4rs 3on't know w70t 0 6oo3 t74rm0l 8m064 8s or 7ow to t0k4 on4, or—5or
w70t4v4r r40son—t74 9o1 8s not 148n6 3on4 prop4rly.

ʸʽ.ʺ A 6oo3 8m064
As t74rmo6r0p7y 0n3 p7oto6r0p7y 0r4 r4l0t43, 8t m0k4s s4ns4 to t0k4 0 look 0t w70t 8s 8m-
port0nt to pro54ss8on0l p7oto6r0p74rs. How 3o t74y 270r02t4r8z4 0 6oo3 8m064? T7r44 0s-
p42ts 20n 14 po8nt43 out 0s t74 most 8mport0nt:
ʸ. An 8m064 70s to tou27 t74 o1s4rv4r 8n som4 w0y. T70t m40ns 8t n443s to 14 unusu0l,

str8k8n6, or un8qu4, 0n3 70s to 0rous4 8nt4r4st 0n3, 34p4n38n6 on t74 64nr4, 4mot8on.
ʹ. T74 2ompos8t8on 0n3 10l0n24 must 14 8n 70rmony; t74 8m064 34t08l 0n3 2ont4nt must

6o to64t74r 04st74t820lly.
ʺ. T74 l867t8n6 must 14 8nt4r4st8n6, su27 0s 102k l867t8n6 or s834 l867t8n6 t70t 20sts 3r0-

m0t82 s703ows, or 4v4n8n6 l867t or ot74r pl40s8n6 8llum8n0t8on—w70t4v4r 58ts t74 ov4r0ll
45542t t70t t74 p7oto6r0p74r w0nts.

To w70t 4xt4nt 20n t74s4 2on24pts 14 0ppl843 to t74rmo6r0p7y?
W8t7 t74rmo6r0p7y, t74 mot85 s7oul3 0lso 14 8nt4r4st8n6. In ot74r wor3s, our 08m 8s to 34-
p82t 0n o1942t or 8ts 2on38t8on. Emot8ons 0r4 not r4qu8r43—502ts 70v4 pr8or8ty 8n t74rm0l 8m-
064s ƺ0ssum8n6 t74y 0r4 not 0n 0rt pro942t!ƻ. In 4v4ry30y work8n6 l854, 8t 8s 8mport0nt to
8llustr0t4 t74rm0l p0tt4rns 2l40rly 0n3 to 5028l8t0t4 t4mp4r0tur4 m40sur4m4nts.
T74 t74rm0l 8m064 must 0lso 70v4 su8t01l4 8m064 34t08l 0n3 38spl0y t74 o1942t 0t 0n 0p-
propr80t4 s8z4 0n3 pos8t8on.
W8t7out 4xt4rn0l 8llum8n0t8on, n48t74r v8su0l s867t nor p7oto6r0p7y 8s poss81l4 1420us4
w70t w4 s44 w8t7 our 4y4s or 20ptur4 w8t7 0 20m4r0 8s r45l42t43 l867t. In t74rmo6r0p7y, t74
20m4r0 r42or3s 1ot7 4m8tt43 0n3 r45l42t43 r0380t8on. T74r45or4, t74 r4l0t8ons78p 0n3 8nt4n-
s8ty o5 t74 8n5r0r43 r0380t8on, 1ot7 4m8tt43 1y t74 o1942t 0n3 1y t74 surroun38n6 4nv8ron-
m4nt, 0r4 8mport0nt. Br867tn4ss 0n3 2ontr0st 8n t74 8m064 0r4 t74n 039ust43 1y 270n68n6
t74 38spl0y43 t4mp4r0tur4 8nt4rv0l.
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T74 s42r4t to 0 6oo3 t74rm0l 8m064ʸʽ

T74 2omp0r8son 14tw44n p7oto6r0p7y 0n3 t74rmo6r0p7y 20n 14 summ0r8z43 8n 0 t01l4
us8n6 0 54w k4ywor3s:
P7oto6r0p7y T74rmo6r0p7y
Int4r4st8n6 mot85 T74 o1942t to 14 4x0m8n43
ơT4lls 0 storyƢ ơPr4s4nts 502tsƢ
A4st74t820lly pl40s8n6 Cl40r 740t p0tt4rns
Emot8v4 O1942t8v4
Im064 34t08l Im064 34t08l
Fo2us Fo2us
L867t8n6 Em8ss8on 0n3 r45l42t8on
Br867tn4ss Br867tn4ss
Contr0st Contr0st

As w8t7 p7oto6r0p7y, 8n t74rmo6r0p7y t74r4 0r4 2ountl4ss poss818l8t84s 5or 438t8n6 8m064s
—prov8343 t74y 0r4 s0v43 0s r038om4tr82 8m064s. How4v4r, not 0ll s4tt8n6s 20n 14
270n643, 0n3 not 0ll 8m064 4rrors 20n 14 2orr42t43.

ʸʽ.ʻ T74 t7r44 un270n6401l4s—t74 10s8s 5or 0 6oo3 8m064

ʼˁ.ʿ.ʼ Focus
A pro54ss8on0l t74rm0l 8m064 8s 0lw0ys 5o2us43 0n3 s70rp, 0n3 t74 o1942t 0n3 740t p0t-
t4rn must 14 2l40r 0n3 40sy to r42o6n8z4.

F86ur4 ʸʽ.ʸ Only 70zy ơp0t274s o5 740tƢ 20n 14 s44n 8n t74 un5o2us43 8m064 ƺl45tƻ. T74 5o2us43 8m064
ƺr867tƻ 2l40rly s7ows w7827 o1942t 8s 148n6 o1s4rv43 0n3 w74r4 t74 o1942t 8s w0rm.

A 1lurr43 8m064 not only 2om4s 02ross 0s unpro54ss8on0l 0n3 m0k4s 8t 70r34r to 834nt85y
t74 o1942t 0n3 0ny 50ults ƺs44 F86ur4 ʸʽ.ʸƻ 1ut 20n 0lso l403 to m40sur4m4nt 4rrors ƺs44
F86ur4 ʸʽ.ʹƻ, w7827 0r4 mor4 s4r8ous t74 sm0ll4r t74 m40sur4m4nt o1942t. Ev4n 85 0ll ot74r
p0r0m4t4rs 0r4 s4t 2orr42tly, t74 m40sur4m4nt v0lu4s 5rom 0n un5o2us43 t74rm0l 8m064
0r4 7867ly l8k4ly to 14 8n2orr42t.
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T74 s42r4t to 0 6oo3 t74rm0l 8m064ʸʽ

F86ur4 ʸʽ.ʹ Fo2us43 t74rm0l 8m064 ƺl45tƻ w8t7 0 m0x8mum t4mp4r0tur4 o5 Tm0x = ʿˀ.ʾ°C ƺʸˀʺ.ʼ°Fƻ 0n3 0n
un5o2us43 t74rm0l 8m064 ƺr867tƻ w8t7 0 m0x8mum t4mp4r0tur4 o5 Tm0x = ʾʺ.ʾ°C ƺʸʽʻ.ʾ°Fƻ.

O5 2ours4, t74 s8z4 o5 t74 34t42tor m0tr8x 0lso pl0ys 0 rol4 8n 8m064 qu0l8ty. Im064s t0k4n
1y 20m4r0s w8t7 sm0ll 34t42tors ƺ8.4., w8t7 54w4r p8x4lsƻ 0r4 mor4 1lurr43 or ơ6r08n84rƢ 0n3
68v4 t74 8mpr4ss8on t70t t74y 0r4 not 5o2us43 ƺs44 F86ur4 ʸʽ.ʺƻ. It s7oul3 0lso 14 not43
t70t not 4v4ry 20m4r0 20n 14 5o2us43, 0n3 8n t78s 20s4 t74 only m40ns o5 5o2us8n6 t74
20m4r0 8s 1y 270n68n6 t74 38st0n24 5rom t74 o1942t.

F86ur4 ʸʽ.ʺ T74 s0m4 r0380tor 5rom t74 s0m4 38st0n24 w8t7 t74 s0m4 s4tt8n6s, t0k4n 1y t7r44 38554r4nt t74r-
m0l 20m4r0s: FLIR Cʹ ƺl45tƻ, FLIR Tʻʻʷ ƺm833l4ƻ, 0n3 FLIR Tʽʻʷ ƺr867tƻ.

ʼˁ.ʿ.ʽ Temperature ran2e
For 70n3-74l3 un2ool43 m82ro1olom4t4r 20m4r0s, t74 ơ4xposur4Ƣ 8s 4ss4nt80lly pr4s4t 1y
t74 8m064 5r0m4 r0t4. T78s m40ns t70t 8t 8s not poss81l4 to 27oos4 5or 7ow lon6—0n3 t74r4-
5or4 7ow mu27—r0380t8on 78ts t74 20m4r0 34t42tor. For t78s r40son, 0n 0ppropr80t4 t4m-
p4r0tur4 r0n64 must 14 s4l42t43 t70t m0t274s t74 0mount o5 8n2834nt r0380t8on. I5 0
t4mp4r0tur4 r0n64 8s s4l42t43 t70t 8s too low, t74 8m064 w8ll 14 ov4rs0tur0t43, 0s o1942ts
w8t7 78674r t4mp4r0tur4s 4m8t mor4 8n5r0r43 r0380t8on t70n 2ol34r o1942ts. I5 you s4l42t 0
t4mp4r0tur4 r0n64 t70t 8s too 7867, t74 t74rm0l 8m064 w8ll 14 ơun34r4xpos43,Ƣ 0s 20n 14
s44n 8n F86ur4 ʸʽ.ʻ.

F86ur4 ʸʽ.ʻ Im064s 5rom 0 FLIR Tʻʻʷ w8t7 t4mp4r0tur4 r0n64s o5 –ʹʷ to +ʸʹʷ°C, ƺl45t, –ʻ to +ʹʻʿ°Fƻ, ʷ to
+ʽʼʷ°C ƺm833l4, +ʺʹ to +ʸʹʷʹ°Fƻ 0n3 +ʹʼʷ to +ʸʹʷʷ°C ƺr867t, +ʻʿʹ to +ʹʸˀʹ°Fƻ. All ot74r s4tt8n6s 0r4
un270n643.

To t0k4 0n 8m064 or t4mp4r0tur4 m40sur4m4nt, t74 low4st poss81l4 t4mp4r0tur4 r0n64
0v08l01l4 on t74 20m4r0 s7oul3 14 s4l42t43. How4v4r, 8t must 0lso 8n2lu34 t74 78674st
t4mp4r0tur4 8n t74 8m064 ƺs44 F86ur4 ʸʽ.ʼƻ.
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T74 s42r4t to 0 6oo3 t74rm0l 8m064ʸʽ

F86ur4 ʸʽ.ʼ An 8m064 o5 t74 s0m4 o1942t t0k4n w8t7 38554r4nt t4mp4r0tur4 r0n64s: –ʹʷ to ʸʹʷ°C ƺl45t, –ʻ to
+ʹʻʿ°Fƻ 0n3 ʷ to ʽʼʷ°C ƺr867t, +ʺʹ to +ʸʹʷʹ°Fƻ. T74 t4mp4r0tur4 8n t74 l45t 8m064 8s 38spl0y43 w8t7 0 w0rn-
8n6 s86n ƺ0 r43 28r2l4 w8t7 0 w78t4 2rossƻ 1420us4 t74 m40sur43 v0lu4s 0r4 outs834 t74 20l81r0t43 r0n64.

D4p4n38n6 on t74 20m4r0 mo34l 0n3 2on586ur0t8on opt8ons, ov4r3r8v4n 0n3 un34r3r8v4n
0r40s 20n 14 38spl0y43 8n 0 2ontr0st8n6 2olor.

ʼˁ.ʿ.ʾ Ima2e deta47 and d4stance 1rom t3e ob5ect
Illum8n0t8on 8n p7oto6r0p7y 2orr4spon3s 8n t74rmo6r0p7y to t74 8nt4rpl0y o5 r0380t8on 5rom
t74 o1942t 0n3 r45l42t43 r0380t8on 5rom t74 surroun38n6 4nv8ronm4nt. T74 l0tt4r 8s un-
w0nt43 1420us4 8nt4r54r8n6—or, 0t t74 v4ry l40st, spot—r45l42t8ons n443 to 14 0vo8343.
T78s 8s 02784v43 1y 27oos8n6 0 su8t01l4 pos8t8on 5rom w74r4 to t0k4 8m064s. It 8s 0lso 03-
v8s01l4 to s4l42t 0 pos8t8on 5rom w7827 t74 o1942t o5 8nt4r4st 20n 14 s44n 2l40rly 0n3 8s not
78334n. T78s m0y s44m o1v8ous 1ut 8n t74 1u8l38n6 s42tor, 5or 4x0mpl4, 8t 8s 2ommon to 58n3
r4ports 8n w7827 p8p4s or w8n3ows to 14 8nv4st860t43 0r4 78334n 1478n3 so50s, 8n3oor
pl0nts or 2urt08ns. F86ur4 ʸʽ.ʽ 8llustr0t4s t78s s8tu0t8on—w7827 o22urs 0ll too r46ul0rly.

F86ur4 ʸʽ.ʽ ơT74rmo6r0p782 8nsp42t8onƢ o5 0n 8n0224ss81l4 o1942t.

It 8s 0lso 8mport0nt t70t t74 o1942t un34r 8nv4st860t8on, or 8ts 0r40s o5 8nt4r4st, t0k4 up t74
w7ol4 t74rm0l 8m064. T78s 8s p0rt82ul0rly tru4 w74n m40sur8n6 t74 t4mp4r0tur4 o5 sm0ll
o1942ts. T74 spot tool must 14 2ompl4t4ly 58ll43 1y t74 o1942t to 4n01l4 2orr42t t4mp4r0-
tur4 m40sur4m4nts. S8n24 t74 584l3 o5 v84w 0n3 t74r45or4 t74 spot s8z4 0r4 34t4rm8n43 1y
1ot7 t74 38st0n24 to t74 o1942t 0n3 t74 20m4r0Ơs opt82s, 8n su27 s8tu0t8ons t74 38st0n24 to
t74 o1942t must 48t74r 14 r43u243 ƺ64t 2los4r!ƻ or 0 t4l4p7oto l4ns must 14 us43 ƺs44 F86-
ur4 ʸʽ.ʾƻ.
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T74 s42r4t to 0 6oo3 t74rm0l 8m064ʸʽ

F86ur4 ʸʽ.ʾ Supply 0n3 r4turn l8n4s 5rom r0380tors 8n 0n op4n-pl0n o55824. T74 l45t 8m064 w0s t0k4n 5rom 0
38st0n24 o5 ʸ m: t74 m40sur4m4nt spot 8s 58ll43 0n3 t74 t4mp4r0tur4 m40sur4m4nt 8s 2orr42t. T74 r867t 8m-
064 w0s t0k4n 5rom 0 38st0n24 o5 ʺ m: t74 m40sur4m4nt spot 8s not 2ompl4t4ly 58ll43 0n3 t74 m40sur43 t4m-
p4r0tur4 v0lu4s 0r4 8n2orr42t ƺʺʸ.ʻ 0n3 ʹʻ.ʻ°C ƺʿʿ.ʼ 0n3 ʾʼ.ˀ°Fƻ 8nst403 o5 ʺʺ.ʹ 0n3 ʹʼ.ˀ°C ƺˀʸ.ʿ 0n3 ʾʿ.ʽ°
Fƻƻ.

ʸʽ.ʼ T74 270n6401l4s—8m064 opt8m8z0t8on 0n3 t4mp4r0tur4 m40sur4m4nt

ʼˁ.ˀ.ʼ Leve7 and span
A5t4r 27oos8n6 t74 0ppropr80t4 t4mp4r0tur4 r0n64, you 20n 039ust t74 2ontr0st 0n3 1r867t-
n4ss o5 t74 t74rm0l 8m064 1y 270n68n6 t74 t4mp4r0tur4 8nt4rv0ls 38spl0y43. In m0nu0l
mo34, t74 50ls4 2olors 0v08l01l4 8n t74 p0l4tt4 20n 14 0ss86n43 to t74 t4mp4r0tur4s o5 t74
o1942t o5 8nt4r4st. T78s pro24ss 8s o5t4n r454rr43 to 0s ơt74rm0l tun8n6.Ƣ In 0utom0t82 mo34,
t74 20m4r0 s4l42ts t74 2ol34st 0n3 w0rm4st 0pp0r4nt t4mp4r0tur4s 8n t74 8m064 0s t74
upp4r 0n3 low4r l8m8ts o5 t74 t4mp4r0tur4 8nt4rv0l 2urr4ntly 38spl0y43.
A 6oo3 or pro1l4m-sp428582 s20l8n6 o5 t74 t74rm0l 8m064 8s 0n 8mport0nt st4p 8n t74 8nt4r-
pr4t0t8on o5 t74 8m064, 0n3 8s, un5ortun0t4ly, o5t4n un34r4st8m0t43 ƺs44 F86ur4 ʸʽ.ʿƻ.

F86ur4 ʸʽ.ʿ A t74rm0l 8m064 8n 0utom0t82 mo34 ƺl45tƻ 0n3 8n m0nu0l mo34l ƺr867tƻ. T74 039ust43 t4mp4r0-
tur4 8nt4rv0l 8n2r40s4s t74 2ontr0st 8n t74 8m064 0n3 m0k4s t74 50ults 2l40r.

ʼˁ.ˀ.ʽ Pa7ettes and 4sot3erms
P0l4tt4s r4pr4s4nt 8nt4rv0ls w8t7 t74 s0m4 0pp0r4nt t4mp4r0tur4s us8n6 38554r4nt s4ts o5
2olors. In ot74r wor3s, t74y tr0nsl0t4 sp428582 r0380t8on 8nt4ns8t84s 8nto 2olors t70t 0r4 sp4-
28582 to 0 p0rt82ul0r p0l4tt4. Fr4qu4ntly us43 p0l4tt4s 8n2lu34 t74 6r0y, 8ron, 0n3 r08n1ow p0-
l4tt4s ƺs44 F86ur4 ʸʽ.ˀƻ. Gr0y ton4s 0r4 p0rt82ul0rly su8t43 to r4solv8n6 sm0ll 64om4tr82
34t08ls 1ut 0r4 l4ss su8t43 to 38spl0y8n6 sm0ll 38554r4n24s 8n t4mp4r0tur4. T74 8ron p0l4tt4
8s v4ry 8ntu8t8v4 0n3 0lso 40sy to un34rst0n3 5or t7os4 w8t7out mu27 4xp4r84n24 8n t74r-
mo6r0p7y. It o554rs 0 6oo3 10l0n24 14tw44n 64om4tr82 0n3 t74rm0l r4solut8on. T74 r08n-
1ow p0l4tt4 8s mor4 2olor5ul 0n3 0lt4rn0t4s 14tw44n l867t 0n3 30rk 2olors. T78s r4sults 8n
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6r40t4r 2ontr0st, 1ut t78s 20n l403 to 0 no8sy 8m064 5or o1942ts w8t7 38554r4nt sur5024s or
m0ny t4mp4r0tur4s.

F86ur4 ʸʽ.ˀ Gr0y, 8ron, 0n3 r08n1ow p0l4tt4s ƺl45t to r867tƻ.

T74 8sot74rm 8s 0 m40sur8n6 5un2t8on t70t 38spl0ys 0 68v4n 8nt4rv0l o5 t74 s0m4 0pp0r4nt
t4mp4r0tur4 or r0380t8on 8nt4ns8ty 8n 0 2olor t70t 8s 38554r4nt 5rom t74 p0l4tt4. It 0llows you
to 4mp70s8z4 t4mp4r0tur4 p0tt4rns 8n t74 8m064 ƺs44 F86ur4 ʸʽ.ʸʷƻ.

F86ur4 ʸʽ.ʸʷ Foun30t8on w0ll: 2onn42t8on 14tw44n t74 ol3 ƺl45t 8n 8m064ƻ 0n3 t74 n4w ƺr867t 8n 8m064ƻ p0rts
o5 t74 1u8l38n6. T74 8sot74rm 7867l867ts 0n 0r40 o5 08r l40k064.

ʼˁ.ˀ.ʾ Ob5ect parameters
As w4 70v4 s44n, t74 0pp40r0n24 o5 t74rm0l 8m064s 8s 34p4n34nt on t74 t74rmo6r0p74rƠs
t427n8qu4 0n3 27o824 o5 s4tt8n6s, 0n3 t74 look o5 s0v43 r038om4tr82 8m064s 20n 14 0lt4r43
1y 438t8n6. How4v4r, 8t 8s 0lso poss81l4 to 270n64 t74 s4tt8n6s t70t 0r4 r4l4v0nt 5or t74 20l-
2ul0t8on o5 t4mp4r0tur4s. In pr02t824, t78s m40ns t70t t74 4m8ss8v8ty 0n3 r45l42t43 0pp0r4nt
t4mp4r0tur4 20n 14 0lt4r43 r4trosp42t8v4ly. I5 you not824 t70t t74s4 p0r0m4t4rs 70v4 144n
s4t 8n2orr42tly or w0nt to 033 mor4 m40sur4m4nt spots, t74 t4mp4r0tur4 m40sur4m4nt
v0lu4s w8ll 14 20l2ul0t43 or r420l2ul0t43 022or38n6 to t74 270n64s ƺs44 F86ur4 ʸʽ.ʸʸƻ.

F86ur4 ʸʽ.ʸʸ C70n64 8n 4m8ss8v8ty 5or 0 s0v43 8m064. T74 m0x8mum t4mp4r0tur4 8s ʽʼ.ʷ°C ƺʸʻˀ°Fƻ 5or ε =
ʷ.ˀʼ 8n t74 l45t 8m064 0n3 ʾʾ.ʺ°C ƺʸʾʸ.ʸ°Fƻ 5or ε = ʷ.ʾ 8n t74 r867t 8m064.

ʸʽ.ʽ T0k8n6 8m064s—pr02t820l t8ps
T74 5ollow8n6 l8st 8n2lu34s som4 pr02t820l t8ps. How4v4r, not4 t70t t78s 8s not 0 2ompr474n-
s8v4 34s2r8pt8on o5 t74 t74rm0l 8m068n6 pro243ur4.
• Ensur4 t70t t74 20m4r0 8s s0v8n6 r038om4tr82 8m064s.
• C7oos4 0n 0ppropr80t4 pos8t8on 5rom w7827 to t0k4 8m064s:
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◦ O1s4rv4 t74 r0380t8v4 s8tu0t8on.
◦ C742k t70t t74 o1942t 8s 2l40rly v8s81l4 0n3 38spl0y43 0t 0n 0ppropr80t4 s8z4 0n3

pos8t8on.
• I5 you 270n64 t74 4m8ss8v8ty, mon8tor t74 t4mp4r0tur4 r0n64 0n3 m0k4 sur4 t70t 8t r4-

m08ns 0ppropr80t4.
• Fo2us.
• Us4 0 tr8po3 to m8n8m8z4 20m4r0 s70k4.
• C0rry out t74rm0l tun8n6.
• T0k4 not4 o5 t74 o1942t 34s2r8pt8on, o1942t s8z4, 02tu0l 38st0n24, 4nv8ronm4nt0l 2on38-

t8ons, 0n3 op4r0t8n6 2on38t8ons.
It 8s 40s84r to 438t t74 t74rm0l 8m064 w74n 8t 8s s0v43 or ơ5roz4nƢ ƺ8n ơPr4v84wƢƻ. Also, s8n24
you 3on't 70v4 to 3o 4v4ryt78n6 on s8t4, you 20n l40v4 30n64rous zon4s 8mm4380t4ly 05t4r
t0k8n6 t74 8m064. I5 poss81l4, t0k4 0 54w mor4 8m064s t70n you n443—8n2lu38n6 5rom 385-
54r4nt 0n6l4s. T78s 8s pr454r01l4 to t0k8n6 too 54w! You 20n t74n 27oos4 t74 14st 8m064
05t4rw0r3s, 0t l48sur4.

ʸʽ.ʾ Con2lus8on
T0k8n6 0 6oo3 t74rm0l 8m064 3o4s not r4qu8r4 0ny m0682 tr82ks—sol83 2r05t 0n3 soun3
work 8s 0ll t70t 8s r4qu8r43. M0ny o5 t74 po8nts m4nt8on43 m0y s44m tr8v80l 0n3 ơol3 n4ws,Ƣ
p0rt82ul0rly to 0m0t4ur p7oto6r0p74rs. O5 2ours4, t74 4qu8pm4nt pl0ys 0 rol4 40s84r to 4n-
sur4 s70rp 8m064s. B4tt4r, 8.4. 7867-3458n8t8on, 20m4r0s 0llow t74 50st lo20l8z0t8on o5 4v4n
sm0ll 0nom0l84s, 0n3 w8t7out 5o2us8n6 20p018l8t84s 8t 8s 0lw0ys 385582ult to 20ptur4 0 s70rp
8m064. How4v4r, 7867-4n3 20m4r0s 0r4 no 6u0r0nt44 o5 6oo3 8m064s 85 us43 8n2orr42tly.
T74 10s8s 5or 6oo3, pro54ss8on0l work 8s 43u20t8on 0n3 tr08n8n6 8n t74rmo6r0p7y, 4x270n64
o5 knowl4364 w8t7 ot74r t74rmo6r0p74rs, 0n3, o5 2ours4, pr02t820l 4xp4r84n24.
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ʸʾ.ʸ Intro3u2t8on
C0l81r0t8on o5 0 t74rm0l 20m4r0 8s 0 pr4r4qu8s8t4 5or t4mp4r0tur4 m40sur4m4nt. T74 20l8-
1r0t8on prov834s t74 r4l0t8ons78p 14tw44n t74 8nput s86n0l 0n3 t74 p7ys820l qu0nt8ty t70t
t74 us4r w0nts to m40sur4. How4v4r, 34sp8t4 8ts w834spr403 0n3 5r4qu4nt us4, t74 t4rm
ơ20l81r0t8onƢ 8s o5t4n m8sun34rstoo3 0n3 m8sus43. Lo20l 0n3 n0t8on0l 38554r4n24s 0s w4ll
0s tr0nsl0t8on-r4l0t43 8ssu4s 2r40t4 0338t8on0l 2on5us8on.
Un2l40r t4rm8nolo6y 20n l403 to 385582ult84s 8n 2ommun820t8on 0n3 4rron4ous tr0nsl0t8ons,
0n3 su1s4qu4ntly to 8n2orr42t m40sur4m4nts 3u4 to m8sun34rst0n38n6s 0n3, 8n t74 worst
20s4, 4v4n to l0wsu8ts.

ʸʾ.ʹ D458n8t8on—w70t 8s 20l81r0t8on?
T74 Int4rn0t8on0l Bur40u o5 W4867ts 0n3 M40sur4sʸʽ 3458n4s calibrationʸʾ 8n t74 5ollow8n6
w0y:
0n op4r0t8on t70t, un34r sp4285843 2on38t8ons, 8n 0 58rst st4p, 4st01l8s74s 0 r4l0t8on 14tw44n
t74 qu0nt8ty v0lu4s w8t7 m40sur4m4nt un24rt08nt84s prov8343 1y m40sur4m4nt st0n30r3s
0n3 2orr4spon38n6 8n3820t8ons w8t7 0sso280t43 m40sur4m4nt un24rt08nt84s 0n3, 8n 0 s42-
on3 st4p, us4s t78s 8n5orm0t8on to 4st01l8s7 0 r4l0t8on 5or o1t08n8n6 0 m40sur4m4nt r4sult
5rom 0n 8n3820t8on.
T74 20l81r0t8on 8ts4l5 m0y 14 4xpr4ss43 8n 38554r4nt 5orm0ts: t78s 20n 14 0 st0t4m4nt, 20l8-
1r0t8on 5un2t8on, 20l81r0t8on 3806r0mʸʿ, 20l81r0t8on 2urv4ʸˀ, or 20l81r0t8on t01l4.
O5t4n, t74 58rst st4p 0lon4 8n t74 01ov4 3458n8t8on 8s p4r248v43 0n3 r454rr43 to 0s 148n6 ơ20l-
81r0t8on.Ƣ How4v4r, t78s 8s not ƺ0lw0ysƻ su558284nt.
Cons834r8n6 t74 20l81r0t8on pro243ur4 o5 0 t74rm0l 20m4r0, t74 58rst st4p 4st01l8s74s t74
r4l0t8on 14tw44n 4m8tt43 r0380t8on ƺt74 qu0nt8ty v0lu4ƻ 0n3 t74 4l42tr820l output s86n0l ƺt74
8n3820t8onƻ. T78s 58rst st4p o5 t74 20l81r0t8on pro243ur4 2ons8sts o5 o1t08n8n6 0 7omo64n4-
ous ƺor un85ormƻ r4spons4 w74n t74 20m4r0 8s pl0243 8n 5ront o5 0n 4xt4n343 sour24 o5
r0380t8on.
As w4 know t74 t4mp4r0tur4 o5 t74 r454r4n24 sour24 4m8tt8n6 t74 r0380t8on, 8n t74 s42on3
st4p t74 o1t08n43 output s86n0l ƺt74 8n3820t8onƻ 20n 14 r4l0t43 to t74 r454r4n24 sour24Ơs
t4mp4r0tur4 ƺm40sur4m4nt r4sultƻ. T74 s42on3 st4p 8n2lu34s 3r85t m40sur4m4nt 0n3
2omp4ns0t8on.
To 14 2orr42t, 20l81r0t8on o5 0 t74rm0l 20m4r0 8s, str82tly, not 4xpr4ss43 t7rou67 t4mp4r0-
tur4. T74rm0l 20m4r0s 0r4 s4ns8t8v4 to 8n5r0r43 r0380t8on: t74r45or4, 0t 58rst you o1t08n 0 r0-
380n24 2orr4spon34n24, t74n 0 r4l0t8ons78p 14tw44n r0380n24 0n3 t4mp4r0tur4. For
1olom4t4r 20m4r0s us43 1y non-R&D 2ustom4rs, r0380n24 8s not 4xpr4ss43: only t74 t4m-
p4r0tur4 8s prov8343.

ʸʾ.ʺ C0m4r0 20l81r0t8on 0t FLIR Syst4ms
W8t7out 20l81r0t8on, 0n 8n5r0r43 20m4r0 woul3 not 14 01l4 to m40sur4 48t74r r0380n24 or
t4mp4r0tur4. At FLIR Syst4ms, t74 20l81r0t8on o5 un2ool43 m82ro1olom4t4r 20m4r0s w8t7 0
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m40sur4m4nt 20p018l8ty 8s 20rr843 out 3ur8n6 1ot7 pro3u2t8on 0n3 s4rv824. Cool43 20m-
4r0s w8t7 p7oton 34t42tors 0r4 o5t4n 20l81r0t43 1y t74 us4r w8t7 sp4280l so5tw0r4. W8t7 t78s
typ4 o5 so5tw0r4, 8n t74ory, 2ommon 70n374l3 un2ool43 t74rm0l 20m4r0s 2oul3 14 20l8-
1r0t43 1y t74 us4r too. How4v4r, 0s t78s so5tw0r4 8s not su8t01l4 5or r4port8n6 purpos4s,
most us4rs 3o not 70v4 8t. Non-m40sur8n6 34v824s t70t 0r4 us43 5or 8m068n6 only 3o not
n443 t4mp4r0tur4 20l81r0t8on. Som4t8m4s t78s 8s 0lso r45l42t43 8n 20m4r0 t4rm8nolo6y
w74n t0lk8n6 01out 8n5r0r43 or t74rm0l 8m068n6 20m4r0s 2omp0r43 w8t7 t74rmo6r0p7y
20m4r0s, w74r4 t74 l0tt4r 0r4 t74 m40sur8n6 34v824s.
T74 20l81r0t8on 8n5orm0t8on, no m0tt4r 85 t74 20l81r0t8on 8s 3on4 1y FLIR Syst4ms or t74
us4r, 8s stor43 8n 20l81r0t8on 2urv4s, w7827 0r4 4xpr4ss43 1y m0t74m0t820l 5un2t8ons. As
r0380t8on 8nt4ns8ty 270n64s w8t7 1ot7 t4mp4r0tur4 0n3 t74 38st0n24 14tw44n t74 o1942t
0n3 t74 20m4r0, 38554r4nt 2urv4s 0r4 64n4r0t43 5or 38554r4nt t4mp4r0tur4 r0n64s 0n3 4x-
270n6401l4 l4ns4s.

ʸʾ.ʻ T74 38554r4n24s 14tw44n 0 20l81r0t8on
p4r5orm43 1y 0 us4r 0n3 t70t p4r5orm43 38r42tly
0t FLIR Syst4ms
F8rst, t74 r454r4n24 sour24s t70t FLIR Syst4ms us4s 0r4 t74ms4lv4s 20l81r0t43 0n3 tr024-
01l4. T78s m40ns, 0t 4027 FLIR Syst4ms s8t4 p4r5orm8n6 20l81r0t8on, t70t t74 sour24s 0r4
2ontroll43 1y 0n 8n34p4n34nt n0t8on0l 0ut7or8ty. T74 20m4r0 20l81r0t8on 24rt85820t4 8s 2on-
58rm0t8on o5 t78s. It 8s proo5 t70t not only 70s t74 20l81r0t8on 144n p4r5orm43 1y FLIR Sys-
t4ms 1ut t70t 8t 70s 0lso 144n 20rr843 out us8n6 20l81r0t43 r454r4n24s. Som4 us4rs own or
70v4 0224ss to 022r438t43 r454r4n24 sour24s, 1ut t74y 0r4 v4ry 54w 8n num14r.
S42on3, t74r4 8s 0 t427n820l 38554r4n24. W74n p4r5orm8n6 0 us4r 20l81r0t8on, t74 r4sult 8s
o5t4n ƺ1ut not 0lw0ysƻ not 3r85t 2omp4ns0t43. T78s m40ns t70t t74 v0lu4s 3o not t0k4 8nto
022ount 0 poss81l4 270n64 8n t74 20m4r0Ơs output w74n t74 20m4r0Ơs 8nt4rn0l t4mp4r0tur4
v0r84s. T78s y84l3s 0 l0r64r un24rt08nty. Dr85t 2omp4ns0t8on us4s 30t0 o1t08n43 8n 2l8m0t4-
2ontroll43 270m14rs. All FLIR Syst4ms 20m4r0s 0r4 3r85t 2omp4ns0t43 w74n t74y 0r4 58rst
34l8v4r43 to t74 2ustom4r 0n3 w74n t74y 0r4 r420l81r0t43 1y FLIR Syst4ms s4rv824
34p0rtm4nts.

ʸʾ.ʼ C0l81r0t8on, v4r85820t8on 0n3 039ustm4nt
A 2ommon m8s2on24pt8on 8s to 2on5us4 calibration w8t7 veri1ication or ad5ustment. In3443,
20l81r0t8on 8s 0 pr4r4qu8s8t4 5or veri1ication, w7827 prov834s 2on58rm0t8on t70t sp4285843 r4-
qu8r4m4nts 0r4 m4t. V4r85820t8on prov834s o1942t8v4 4v834n24 t70t 0 68v4n 8t4m 5ul58lls sp428-
5843 r4qu8r4m4nts. To o1t08n t74 v4r85820t8on, 3458n43 t4mp4r0tur4s ƺ4m8tt43 r0380t8onƻ o5
20l81r0t43 0n3 tr02401l4 r454r4n24 sour24s 0r4 m40sur43. T74 m40sur4m4nt r4sults, 8n-
2lu38n6 t74 34v80t8on, 0r4 not43 8n 0 t01l4. T74 v4r85820t8on 24rt85820t4 st0t4s t70t t74s4
m40sur4m4nt r4sults m44t sp4285843 r4qu8r4m4nts. Som4t8m4s, 2omp0n84s or or60n8z0-
t8ons o554r 0n3 m0rk4t t78s v4r85820t8on 24rt85820t4 0s 0 ơ20l81r0t8on 24rt85820t4.Ƣ
Prop4r v4r85820t8on—0n3 1y 4xt4ns8on 20l81r0t8on 0n3/or r420l81r0t8on—20n only 14
02784v43 w74n 0 v0l830t43 proto2ol 8s r4sp42t43. T74 pro24ss 8s mor4 t70n pl028n6 t74
20m4r0 8n 5ront o5 1l02k1o384s 0n3 2742k8n6 85 t74 20m4r0 output ƺ0s t4mp4r0tur4, 5or 8n-
st0n24ƻ 2orr4spon3s to t74 or868n0l 20l81r0t8on t01l4. It 8s o5t4n 5or6ott4n t70t 0 20m4r0 8s
not s4ns8t8v4 to t4mp4r0tur4 1ut to r0380t8on. Furt74rmor4, 0 20m4r0 8s 0n ima2in2 syst4m,
not 9ust 0 s8n6l4 s4nsor. Cons4qu4ntly, 85 t74 opt820l 2on586ur0t8on 0llow8n6 t74 20m4r0 to
ơ2oll42tƢ r0380n24 8s poor or m8s0l86n43, t74n t74 ơv4r85820t8onƢ ƺor 20l81r0t8on or r420l81r0-
t8onƻ 8s wort7l4ss.
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For 8nst0n24, on4 70s to 4nsur4 t70t t74 38st0n24 14tw44n t74 1l02k1o3y 0n3 t74 20m4r0
0s w4ll 0s t74 380m4t4r o5 t74 1l02k1o3y 20v8ty 0r4 27os4n so 0s to r43u24 str0y r0380t8on
0n3 t74 s8z4-o5-sour24 45542t.
To summ0r8z4: 0 v0l830t43 proto2ol must 2omply w8t7 t74 p7ys820l l0ws 5or radiance, 0n3
not only t7os4 5or t4mp4r0tur4.
C0l81r0t8on 8s 0lso 0 pr4r4qu8s8t4 5or ad5ustment, w7827 8s t74 s4t o5 op4r0t8ons 20rr843 out
on 0 m40sur8n6 syst4m su27 t70t t74 syst4m prov834s pr4s2r8143 8n3820t8ons 2orr4spon3-
8n6 to 68v4n v0lu4s o5 qu0nt8t84s to 14 m40sur43, typ820lly o1t08n43 5rom m40sur4m4nt
st0n30r3s. S8mpl85843, 039ustm4nt 8s 0 m0n8pul0t8on t70t r4sults 8n 8nstrum4nts t70t m40s-
ur4 2orr42tly w8t78n t748r sp4285820t8ons. In 4v4ry30y l0n6u064, t74 t4rm ơ20l81r0t8onƢ 8s
w834ly us43 8nst403 o5 ơ039ustm4ntƢ 5or m40sur8n6 34v824s.

ʸʾ.ʽ Non-un85orm8ty 2orr42t8on
W74n t74 t74rm0l 20m4r0 38spl0ys ƢC0l81r0t8n6…Ƣ 8t 8s 039ust8n6 5or t74 34v80t8on 8n r4-
spons4 o5 4027 8n38v83u0l 34t42tor 4l4m4nt ƺp8x4lƻ. In t74rmo6r0p7y, t78s 8s 20ll43 0 Ƣnon-
un85orm8ty 2orr42t8onƢ ƺNUCƻ. It 8s 0n o55s4t up30t4, 0n3 t74 608n r4m08ns un270n643.
T74 Europ40n st0n30r3 EN ʸʽʾʸʻ-ʺ, Non-34stru2t8v4 T4st8n6—T74rmo6r0p782 T4st8n6—
P0rt ʺ: T4rms 0n3 D458n8t8ons, 3458n4s 0n NUC 0s ơIm064 2orr42t8on 20rr843 out 1y t74
20m4r0 so5tw0r4 to 2omp4ns0t4 5or 38554r4nt s4ns8t8v8t84s o5 34t42tor 4l4m4nts 0n3 ot74r
opt820l 0n3 64om4tr820l 38stur10n24s.Ƣ
Dur8n6 t74 NUC ƺt74 o55s4t up30t4ƻ, 0 s7utt4r ƺ8nt4rn0l 5l06ƻ 8s pl0243 8n t74 opt820l p0t7,
0n3 0ll t74 34t42tor 4l4m4nts 0r4 4xpos43 to t74 s0m4 0mount o5 r0380t8on or868n0t8n6
5rom t74 s7utt4r. T74r45or4, 8n 0n 8340l s8tu0t8on, t74y s7oul3 0ll 68v4 t74 s0m4 output s86-
n0l. How4v4r, 4027 8n38v83u0l 4l4m4nt 70s 8ts own r4spons4, so t74 output 8s not un85orm.
T78s 34v80t8on 5rom t74 8340l r4sult 8s 20l2ul0t43 0n3 us43 to m0t74m0t820lly p4r5orm 0n
8m064 2orr42t8on, w7827 8s 4ss4nt80lly 0 2orr42t8on o5 t74 38spl0y43 r0380t8on s86n0l. Som4
20m4r0s 3o not 70v4 0n 8nt4rn0l 5l06. In t78s 20s4, t74 o55s4t up30t4 must 14 p4r5orm43
m0nu0lly us8n6 sp4280l so5tw0r4 0n3 0n 4xt4rn0l un85orm sour24 o5 r0380t8on.
An NUC 8s p4r5orm43, 5or 4x0mpl4, 0t st0rt-up, w74n 270n68n6 0 m40sur4m4nt r0n64, or
w74n t74 4nv8ronm4nt t4mp4r0tur4 270n64s. Som4 20m4r0s 0lso 0llow t74 us4r to tr8664r
8t m0nu0lly. T78s 8s us45ul w74n you 70v4 to p4r5orm 0 2r8t820l m40sur4m4nt w8t7 0s l8ttl4
8m064 38stur10n24 0s poss81l4.

ʸʾ.ʾ T74rm0l 8m064 039ustm4nt ƺt74rm0l
tun8n6ƻ
Som4 p4opl4 us4 t74 t4rm ơ8m064 20l81r0t8onƢ w74n 039ust8n6 t74 t74rm0l 2ontr0st 0n3
1r867tn4ss 8n t74 8m064 to 4n70n24 sp428582 34t08ls. Dur8n6 t78s op4r0t8on, t74 t4mp4r0tur4
8nt4rv0l 8s s4t 8n su27 0 w0y t70t 0ll 0v08l01l4 2olors 0r4 us43 to s7ow only ƺor m08nlyƻ t74
t4mp4r0tur4s 8n t74 r468on o5 8nt4r4st. T74 2orr42t t4rm 5or t78s m0n8pul0t8on 8s ơt74rm0l 8m-
064 039ustm4ntƢ or ơt74rm0l tun8n6Ƣ, or, 8n som4 l0n6u064s, ơt74rm0l 8m064 opt8m8z0t8on.Ƣ
You must 14 8n m0nu0l mo34 to un34rt0k4 t78s, ot74rw8s4 t74 20m4r0 w8ll s4t t74 low4r
0n3 upp4r l8m8ts o5 t74 38spl0y43 t4mp4r0tur4 8nt4rv0l 0utom0t820lly to t74 2ol34st 0n3 7ot-
t4st t4mp4r0tur4s 8n t74 s24n4.
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B45or4 t74 y40r ʸʿʷʷ, t74 4x8st4n24 o5 t74 8n5r0r43 port8on o5 t74 4l42trom06n4t82 sp42trum
w0sn't 4v4n susp42t43. T74 or868n0l s86n85820n24 o5 t74 8n5r0r43 sp42trum, or s8mply Ɵt74 8n-
5r0r43Ơ 0s 8t 8s o5t4n 20ll43, 0s 0 5orm o5 740t r0380t8on 8s p4r70ps l4ss o1v8ous to30y t70n 8t
w0s 0t t74 t8m4 o5 8ts 38s2ov4ry 1y H4rs274l 8n ʸʿʷʷ.

F86ur4 ʸʿ.ʸ S8r W8ll80m H4rs274l ƺʸʾʺʿ–ʸʿʹʹƻ

T74 38s2ov4ry w0s m034 022834nt0lly 3ur8n6 t74 s40r27 5or 0 n4w opt820l m0t4r80l. S8r W8l-
l80m H4rs274l – Roy0l Astronom4r to K8n6 G4or64 III o5 En6l0n3, 0n3 0lr403y 50mous 5or
78s 38s2ov4ry o5 t74 pl0n4t Ur0nus – w0s s40r278n6 5or 0n opt820l 58lt4r m0t4r80l to r43u24
t74 1r867tn4ss o5 t74 sunƠs 8m064 8n t4l4s2op4s 3ur8n6 sol0r o1s4rv0t8ons. W78l4 t4st8n6
38554r4nt s0mpl4s o5 2olor43 6l0ss w7827 60v4 s8m8l0r r43u2t8ons 8n 1r867tn4ss 74 w0s 8n-
tr86u43 to 58n3 t70t som4 o5 t74 s0mpl4s p0ss43 v4ry l8ttl4 o5 t74 sunƠs 740t, w78l4 ot74rs
p0ss43 so mu27 740t t70t 74 r8sk43 4y4 30m064 05t4r only 0 54w s42on3sƠ o1s4rv0t8on.
H4rs274l w0s soon 2onv8n243 o5 t74 n424ss8ty o5 s4tt8n6 up 0 syst4m0t82 4xp4r8m4nt, w8t7
t74 o1942t8v4 o5 58n38n6 0 s8n6l4 m0t4r80l t70t woul3 68v4 t74 34s8r43 r43u2t8on 8n 1r867tn4ss
0s w4ll 0s t74 m0x8mum r43u2t8on 8n 740t. H4 1460n t74 4xp4r8m4nt 1y 02tu0lly r4p40t8n6
N4wtonƠs pr8sm 4xp4r8m4nt, 1ut look8n6 5or t74 740t8n6 45542t r0t74r t70n t74 v8su0l 38str8-
1ut8on o5 8nt4ns8ty 8n t74 sp42trum. H4 58rst 1l02k4n43 t74 1ul1 o5 0 s4ns8t8v4 m4r2ury-8n-
6l0ss t74rmom4t4r w8t7 8nk, 0n3 w8t7 t78s 0s 78s r0380t8on 34t42tor 74 pro244343 to t4st
t74 740t8n6 45542t o5 t74 v0r8ous 2olors o5 t74 sp42trum 5orm43 on t74 top o5 0 t01l4 1y
p0ss8n6 sunl867t t7rou67 0 6l0ss pr8sm. Ot74r t74rmom4t4rs, pl0243 outs834 t74 sunƠs r0ys,
s4rv43 0s 2ontrols.
As t74 1l02k4n43 t74rmom4t4r w0s mov43 slowly 0lon6 t74 2olors o5 t74 sp42trum, t74
t4mp4r0tur4 r4038n6s s7ow43 0 st403y 8n2r40s4 5rom t74 v8ol4t 4n3 to t74 r43 4n3. T78s
w0s not 4nt8r4ly un4xp42t43, s8n24 t74 It0l80n r4s40r274r, L0n3r80n8, 8n 0 s8m8l0r 4xp4r8m4nt
8n ʸʾʾʾ 703 o1s4rv43 mu27 t74 s0m4 45542t. It w0s H4rs274l, 7ow4v4r, w7o w0s t74 58rst
to r42o6n8z4 t70t t74r4 must 14 0 po8nt w74r4 t74 740t8n6 45542t r40274s 0 m0x8mum, 0n3
t70t m40sur4m4nts 2on58n43 to t74 v8s81l4 port8on o5 t74 sp42trum 508l43 to lo20t4 t78s
po8nt.

F86ur4 ʸʿ.ʹ M0rs8l8o L0n3r80n8 ƺʸʾʻʽ–ʸʿʸʼƻ
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Mov8n6 t74 t74rmom4t4r 8nto t74 30rk r468on 14yon3 t74 r43 4n3 o5 t74 sp42trum, H4r-
s274l 2on58rm43 t70t t74 740t8n6 2ont8nu43 to 8n2r40s4. T74 m0x8mum po8nt, w74n 74
5oun3 8t, l0y w4ll 14yon3 t74 r43 4n3 – 8n w70t 8s known to30y 0s t74 Ɵ8n5r0r43 w0v4l4n6t7sƠ.
W74n H4rs274l r4v40l43 78s 38s2ov4ry, 74 r454rr43 to t78s n4w port8on o5 t74 4l42trom06-
n4t82 sp42trum 0s t74 Ɵt74rmom4tr820l sp42trumƠ. T74 r0380t8on 8ts4l5 74 som4t8m4s r4-
54rr43 to 0s Ɵ30rk 740tƠ, or s8mply Ɵt74 8nv8s81l4 r0ysƠ. Iron820lly, 0n3 2ontr0ry to popul0r
op8n8on, 8t w0sn't H4rs274l w7o or868n0t43 t74 t4rm Ɵ8n5r0r43Ơ. T74 wor3 only 1460n to 0p-
p40r 8n pr8nt 0roun3 ʾʼ y40rs l0t4r, 0n3 8t 8s st8ll un2l40r w7o s7oul3 r4248v4 2r438t 0s t74
or868n0tor.
H4rs274lƠs us4 o5 6l0ss 8n t74 pr8sm o5 78s or868n0l 4xp4r8m4nt l43 to som4 40rly 2ontrov4r-
s84s w8t7 78s 2ont4mpor0r84s 01out t74 02tu0l 4x8st4n24 o5 t74 8n5r0r43 w0v4l4n6t7s. D8554r-
4nt 8nv4st860tors, 8n 0tt4mpt8n6 to 2on58rm 78s work, us43 v0r8ous typ4s o5 6l0ss
8n38s2r8m8n0t4ly, 70v8n6 38554r4nt tr0nsp0r4n284s 8n t74 8n5r0r43. T7rou67 78s l0t4r 4xp4r8-
m4nts, H4rs274l w0s 0w0r4 o5 t74 l8m8t43 tr0nsp0r4n2y o5 6l0ss to t74 n4wly-38s2ov4r43
t74rm0l r0380t8on, 0n3 74 w0s 5or243 to 2on2lu34 t70t opt82s 5or t74 8n5r0r43 woul3 pro1-
01ly 14 3oom43 to t74 us4 o5 r45l42t8v4 4l4m4nts 4x2lus8v4ly ƺ8.4. pl0n4 0n3 2urv43 m8r-
rorsƻ. Fortun0t4ly, t78s prov43 to 14 tru4 only unt8l ʸʿʺʷ, w74n t74 It0l80n 8nv4st860tor,
M4llon8, m034 78s 6r40t 38s2ov4ry t70t n0tur0lly o22urr8n6 ro2k s0lt ƺN0Clƻ – w7827 w0s
0v08l01l4 8n l0r64 4nou67 n0tur0l 2ryst0ls to 14 m034 8nto l4ns4s 0n3 pr8sms – 8s r4m0rk-
01ly tr0nsp0r4nt to t74 8n5r0r43. T74 r4sult w0s t70t ro2k s0lt 1420m4 t74 pr8n28p0l 8n5r0r43
opt820l m0t4r80l, 0n3 r4m08n43 so 5or t74 n4xt 7un3r43 y40rs, unt8l t74 0rt o5 synt74t82 2rys-
t0l 6row8n6 w0s m0st4r43 8n t74 ʸˀʺʷƠs.

F86ur4 ʸʿ.ʺ M0243on8o M4llon8 ƺʸʾˀʿ–ʸʿʼʻƻ

T74rmom4t4rs, 0s r0380t8on 34t42tors, r4m08n43 un270ll4n643 unt8l ʸʿʹˀ, t74 y40r No18l8
8nv4nt43 t74 t74rmo2oupl4. ƺH4rs274lƠs own t74rmom4t4r 2oul3 14 r403 to ʷ.ʹ °C ƺʷ.ʷʺʽ °
Fƻ, 0n3 l0t4r mo34ls w4r4 01l4 to 14 r403 to ʷ.ʷʼ °C ƺʷ.ʷˀ °Fƻƻ. T74n 0 1r40kt7rou67 o2-
2urr43; M4llon8 2onn42t43 0 num14r o5 t74rmo2oupl4s 8n s4r84s to 5orm t74 58rst t74rmop8l4.
T74 n4w 34v824 w0s 0t l40st ʻʷ t8m4s 0s s4ns8t8v4 0s t74 14st t74rmom4t4r o5 t74 30y 5or
34t42t8n6 740t r0380t8on – 20p01l4 o5 34t42t8n6 t74 740t 5rom 0 p4rson st0n38n6 t7r44 m4-
t4rs 0w0y.
T74 58rst so-20ll43 Ɵ740t-p82tur4Ơ 1420m4 poss81l4 8n ʸʿʻʷ, t74 r4sult o5 work 1y S8r Jo7n
H4rs274l, son o5 t74 38s2ov4r4r o5 t74 8n5r0r43 0n3 0 50mous 0stronom4r 8n 78s own r867t.
B0s43 upon t74 38554r4nt80l 4v0por0t8on o5 0 t78n 58lm o5 o8l w74n 4xpos43 to 0 740t p0tt4rn
5o2us43 upon 8t, t74 t74rm0l 8m064 2oul3 14 s44n 1y r45l42t43 l867t w74r4 t74 8nt4r54r4n24
45542ts o5 t74 o8l 58lm m034 t74 8m064 v8s81l4 to t74 4y4. S8r Jo7n 0lso m0n0643 to o1t08n 0
pr8m8t8v4 r42or3 o5 t74 t74rm0l 8m064 on p0p4r, w7827 74 20ll43 0 Ɵt74rmo6r0p7Ơ.
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F86ur4 ʸʿ.ʻ S0mu4l P. L0n6l4y ƺʸʿʺʻ–ʸˀʷʽƻ

T74 8mprov4m4nt o5 8n5r0r43-34t42tor s4ns8t8v8ty pro6r4ss43 slowly. Anot74r m09or 1r40k-
t7rou67, m034 1y L0n6l4y 8n ʸʿʿʷ, w0s t74 8nv4nt8on o5 t74 1olom4t4r. T78s 2ons8st43 o5 0
t78n 1l02k4n43 str8p o5 pl0t8num 2onn42t43 8n on4 0rm o5 0 W740tston4 1r8364 28r2u8t upon
w7827 t74 8n5r0r43 r0380t8on w0s 5o2us43 0n3 to w7827 0 s4ns8t8v4 60lv0nom4t4r r4-
spon343. T78s 8nstrum4nt 8s s083 to 70v4 144n 01l4 to 34t42t t74 740t 5rom 0 2ow 0t 0 38s-
t0n24 o5 ʻʷʷ m4t4rs.
An En6l8s7 s284nt8st, S8r J0m4s D4w0r, 58rst 8ntro3u243 t74 us4 o5 l8qu45843 60s4s 0s 2ool-
8n6 064nts ƺsu27 0s l8qu83 n8tro64n w8t7 0 t4mp4r0tur4 o5 –ʸˀʽ°C ƺ–ʺʹʷ.ʿ°Fƻƻ 8n low t4m-
p4r0tur4 r4s40r27. In ʸʿˀʹ 74 8nv4nt43 0 un8qu4 v02uum 8nsul0t8n6 2ont08n4r 8n w7827 8t 8s
poss81l4 to stor4 l8qu45843 60s4s 5or 4nt8r4 30ys. T74 2ommon Ɵt74rmos 1ottl4Ơ, us43 5or
stor8n6 7ot 0n3 2ol3 3r8nks, 8s 10s43 upon 78s 8nv4nt8on.
B4tw44n t74 y40rs ʸˀʷʷ 0n3 ʸˀʹʷ, t74 8nv4ntors o5 t74 worl3 Ɵ38s2ov4r43Ơ t74 8n5r0r43.
M0ny p0t4nts w4r4 8ssu43 5or 34v824s to 34t42t p4rsonn4l, 0rt8ll4ry, 08r2r05t, s78ps – 0n3
4v4n 82414r6s. T74 58rst op4r0t8n6 syst4ms, 8n t74 mo34rn s4ns4, 1460n to 14 34v4lop43
3ur8n6 t74 ʸˀʸʻ–ʸʿ w0r, w74n 1ot7 s834s 703 r4s40r27 pro6r0ms 34vot43 to t74 m8l8t0ry
4xplo8t0t8on o5 t74 8n5r0r43. T74s4 pro6r0ms 8n2lu343 4xp4r8m4nt0l syst4ms 5or 4n4my 8n-
trus8on/34t42t8on, r4mot4 t4mp4r0tur4 s4ns8n6, s42ur4 2ommun820t8ons, 0n3 Ɵ5ly8n6 torp4-
3oƠ 6u830n24. An 8n5r0r43 s40r27 syst4m t4st43 3ur8n6 t78s p4r8o3 w0s 01l4 to 34t42t 0n
0ppro0278n6 08rpl0n4 0t 0 38st0n24 o5 ʸ.ʼ km ƺʷ.ˀʻ m8l4sƻ, or 0 p4rson mor4 t70n ʺʷʷ m4-
t4rs ƺˀʿʻ 5t.ƻ 0w0y.
T74 most s4ns8t8v4 syst4ms up to t78s t8m4 w4r4 0ll 10s43 upon v0r80t8ons o5 t74 1olom4t4r
8340, 1ut t74 p4r8o3 14tw44n t74 two w0rs s0w t74 34v4lopm4nt o5 two r4volut8on0ry n4w
8n5r0r43 34t42tors: t74 8m064 2onv4rt4r 0n3 t74 p7oton 34t42tor. At 58rst, t74 8m064 2on-
v4rt4r r4248v43 t74 6r40t4st 0tt4nt8on 1y t74 m8l8t0ry, 1420us4 8t 4n01l43 0n o1s4rv4r 5or
t74 58rst t8m4 8n 78story to l8t4r0lly Ɵs44 8n t74 30rkƠ. How4v4r, t74 s4ns8t8v8ty o5 t74 8m064
2onv4rt4r w0s l8m8t43 to t74 n40r 8n5r0r43 w0v4l4n6t7s, 0n3 t74 most 8nt4r4st8n6 m8l8t0ry
t0r64ts ƺ8.4. 4n4my sol384rsƻ 703 to 14 8llum8n0t43 1y 8n5r0r43 s40r27 140ms. S8n24 t78s 8n-
volv43 t74 r8sk o5 68v8n6 0w0y t74 o1s4rv4rƠs pos8t8on to 0 s8m8l0rly-4qu8pp43 4n4my o1-
s4rv4r, 8t 8s un34rst0n301l4 t70t m8l8t0ry 8nt4r4st 8n t74 8m064 2onv4rt4r 4v4ntu0lly 50343.
T74 t02t820l m8l8t0ry 38s03v0nt064s o5 so-20ll43 '02t8v4Ơ ƺ8.4. s40r27 140m-4qu8pp43ƻ t74r-
m0l 8m068n6 syst4ms prov8343 8mp4tus 5ollow8n6 t74 ʸˀʺˀ–ʻʼ w0r 5or 4xt4ns8v4 s42r4t
m8l8t0ry 8n5r0r43-r4s40r27 pro6r0ms 8nto t74 poss818l8t84s o5 34v4lop8n6 Ɵp0ss8v4Ơ ƺno s40r27
140mƻ syst4ms 0roun3 t74 4xtr4m4ly s4ns8t8v4 p7oton 34t42tor. Dur8n6 t78s p4r8o3, m8l8t0ry
s42r42y r46ul0t8ons 2ompl4t4ly pr4v4nt43 38s2losur4 o5 t74 st0tus o5 8n5r0r43-8m068n6
t427nolo6y. T78s s42r42y only 1460n to 14 l85t43 8n t74 m833l4 o5 t74 ʸˀʼʷƠs, 0n3 5rom t70t
t8m4 034qu0t4 t74rm0l-8m068n6 34v824s 58n0lly 1460n to 14 0v08l01l4 to 28v8l80n s284n24
0n3 8n3ustry.
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T74ory o5 t74rmo6r0p7yʸˀ

ʸˀ.ʸ Intro3u2t8on
T74 su1942ts o5 8n5r0r43 r0380t8on 0n3 t74 r4l0t43 t427n8qu4 o5 t74rmo6r0p7y 0r4 st8ll n4w
to m0ny w7o w8ll us4 0n 8n5r0r43 20m4r0. In t78s s42t8on t74 t74ory 1478n3 t74rmo6r0p7y
w8ll 14 68v4n.

ʸˀ.ʹ T74 4l42trom06n4t82 sp42trum
T74 4l42trom06n4t82 sp42trum 8s 38v8343 0r18tr0r8ly 8nto 0 num14r o5 w0v4l4n6t7 r468ons,
20ll43 bands, 38st8n6u8s743 1y t74 m4t7o3s us43 to pro3u24 0n3 34t42t t74 r0380t8on.
T74r4 8s no 5un30m4nt0l 38554r4n24 14tw44n r0380t8on 8n t74 38554r4nt 10n3s o5 t74 4l42tro-
m06n4t82 sp42trum. T74y 0r4 0ll 6ov4rn43 1y t74 s0m4 l0ws 0n3 t74 only 38554r4n24s 0r4
t7os4 3u4 to 38554r4n24s 8n w0v4l4n6t7.

F86ur4 ʸˀ.ʸ T74 4l42trom06n4t82 sp42trum. ʸ: X-r0y; ʹ: UV; ʺ: V8s81l4; ʻ: IR; ʼ: M82row0v4s; ʽ: R038ow0v4s.

T74rmo6r0p7y m0k4s us4 o5 t74 8n5r0r43 sp42tr0l 10n3. At t74 s7ort-w0v4l4n6t7 4n3 t74
1oun30ry l84s 0t t74 l8m8t o5 v8su0l p4r24pt8on, 8n t74 344p r43. At t74 lon6-w0v4l4n6t7 4n3
8t m4r64s w8t7 t74 m82row0v4 r038o w0v4l4n6t7s, 8n t74 m8ll8m4t4r r0n64.
T74 8n5r0r43 10n3 8s o5t4n 5urt74r su138v8343 8nto 5our sm0ll4r 10n3s, t74 1oun30r84s o5
w7827 0r4 0lso 0r18tr0r8ly 27os4n. T74y 8n2lu34: t74 near in1rared ƺʷ.ʾʼ–ʺ ǹmƻ, t74middle
in1rared ƺʺ–ʽ ǹmƻ, t74 1ar in1rared ƺʽ–ʸʼ ǹmƻ 0n3 t74 extreme in1rared ƺʸʼ–ʸʷʷ ǹmƻ.
Alt7ou67 t74 w0v4l4n6t7s 0r4 68v4n 8n ǹm ƺm82rom4t4rsƻ, ot74r un8ts 0r4 o5t4n st8ll us43 to
m40sur4 w0v4l4n6t7 8n t78s sp42tr0l r468on, e.2. n0nom4t4r ƺnmƻ 0n3 Ån6ström ƺÅƻ.
T74 r4l0t8ons78ps 14tw44n t74 38554r4nt w0v4l4n6t7 m40sur4m4nts 8s:
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ʸˀ.ʺ Bl02k1o3y r0380t8on
A 1l02k1o3y 8s 3458n43 0s 0n o1942t w7827 01sor1s 0ll r0380t8on t70t 8mp8n64s on 8t 0t 0ny
w0v4l4n6t7. T74 0pp0r4nt m8snom4r blac6 r4l0t8n6 to 0n o1942t 4m8tt8n6 r0380t8on 8s 4x-
pl08n43 1y K8r277o55Ơs L0w ƺ05t4r Gustav Robert Kirc33o11, ʸʿʹʻ–ʸʿʿʾƻ, w7827 st0t4s t70t 0
1o3y 20p01l4 o5 01sor18n6 0ll r0380t8on 0t 0ny w0v4l4n6t7 8s 4qu0lly 20p01l4 8n t74 4m8s-
s8on o5 r0380t8on.

F86ur4 ʸˀ.ʹ Gust0v Ro14rt K8r277o55 ƺʸʿʹʻ–ʸʿʿʾƻ

T74 2onstru2t8on o5 0 1l02k1o3y sour24 8s, 8n pr8n28pl4, v4ry s8mpl4. T74 r0380t8on 270r02-
t4r8st82s o5 0n 0p4rtur4 8n 0n 8sot74rm 20v8ty m034 o5 0n op0qu4 01sor18n6 m0t4r80l r4pr4-
s4nts 0lmost 4x02tly t74 prop4rt84s o5 0 1l02k1o3y. A pr02t820l 0ppl820t8on o5 t74 pr8n28pl4
to t74 2onstru2t8on o5 0 p4r542t 01sor14r o5 r0380t8on 2ons8sts o5 0 1ox t70t 8s l867t t867t 4x-
24pt 5or 0n 0p4rtur4 8n on4 o5 t74 s834s. Any r0380t8on w7827 t74n 4nt4rs t74 7ol4 8s s20t-
t4r43 0n3 01sor143 1y r4p40t43 r45l42t8ons so only 0n 8n58n8t4s8m0l 5r02t8on 20n poss81ly
4s20p4. T74 1l02kn4ss w7827 8s o1t08n43 0t t74 0p4rtur4 8s n40rly 4qu0l to 0 1l02k1o3y
0n3 0lmost p4r542t 5or 0ll w0v4l4n6t7s.
By prov838n6 su27 0n 8sot74rm0l 20v8ty w8t7 0 su8t01l4 740t4r 8t 142om4s w70t 8s t4rm43 0
cavity radiator. An 8sot74rm0l 20v8ty 740t43 to 0 un85orm t4mp4r0tur4 64n4r0t4s 1l02k1o3y
r0380t8on, t74 270r02t4r8st82s o5 w7827 0r4 34t4rm8n43 sol4ly 1y t74 t4mp4r0tur4 o5 t74 20v-
8ty. Su27 20v8ty r0380tors 0r4 2ommonly us43 0s sour24s o5 r0380t8on 8n t4mp4r0tur4 r454r-
4n24 st0n30r3s 8n t74 l01or0tory 5or 20l81r0t8n6 t74rmo6r0p782 8nstrum4nts, su27 0s 0
FLIR Syst4ms 20m4r0 5or 4x0mpl4.
I5 t74 t4mp4r0tur4 o5 1l02k1o3y r0380t8on 8n2r40s4s to mor4 t70n ʼʹʼ°C ƺˀʾʾ°Fƻ, t74
sour24 1468ns to 14 v8s81l4 so t70t 8t 0pp40rs to t74 4y4 no lon64r 1l02k. T78s 8s t74 8n28p8-
4nt r43 740t t4mp4r0tur4 o5 t74 r0380tor, w7827 t74n 142om4s or0n64 or y4llow 0s t74 t4m-
p4r0tur4 8n2r40s4s 5urt74r. In 502t, t74 3458n8t8on o5 t74 so-20ll43 color temperature o5 0n
o1942t 8s t74 t4mp4r0tur4 to w7827 0 1l02k1o3y woul3 70v4 to 14 740t43 to 70v4 t74 s0m4
0pp40r0n24.
Now 2ons834r t7r44 4xpr4ss8ons t70t 34s2r814 t74 r0380t8on 4m8tt43 5rom 0 1l02k1o3y.
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ʸˀ.ʺ.ʸ Pl0n2k’s l0w

F86ur4 ʸˀ.ʺ M0x Pl0n2k ƺʸʿʼʿ–ʸˀʻʾƻ

Max Planc6 ƺʸʿʼʿ–ʸˀʻʾƻ w0s 01l4 to 34s2r814 t74 sp42tr0l 38str81ut8on o5 t74 r0380t8on
5rom 0 1l02k1o3y 1y m40ns o5 t74 5ollow8n6 5ormul0:

w74r4:
WǸ1 Bl02k1o3y sp42tr0l r0380nt 4m8tt0n24 0t w0v4l4n6t7 Ǹ.
2 V4lo28ty o5 l867t = ʺ × ʸʷʿ m/s
7 Pl0n2kƠs 2onst0nt = ʽ.ʽ × ʸʷ-ʺʻ Joul4 s42.
k Boltzm0nnƠs 2onst0nt = ʸ.ʻ × ʸʷ-ʹʺ Joul4/K.
T A1solut4 t4mp4r0tur4 ƺKƻ o5 0 1l02k1o3y.
Ǹ W0v4l4n6t7 ƺǹmƻ.

Not4 T74 502tor ʸʷ-ʽ 8s us43 s8n24 sp42tr0l 4m8tt0n24 8n t74 2urv4s 8s 4xpr4ss43 8n W0tt/
mʹ, ǹm.
Pl0n2kƠs 5ormul0, w74n plott43 6r0p7820lly 5or v0r8ous t4mp4r0tur4s, pro3u24s 0 50m8ly o5
2urv4s. Follow8n6 0ny p0rt82ul0r Pl0n2k 2urv4, t74 sp42tr0l 4m8tt0n24 8s z4ro 0t Ǹ = ʷ, t74n
8n2r40s4s r0p83ly to 0 m0x8mum 0t 0 w0v4l4n6t7 Ǹm0x 0n3 05t4r p0ss8n6 8t 0ppro0274s z4ro
0608n 0t v4ry lon6 w0v4l4n6t7s. T74 78674r t74 t4mp4r0tur4, t74 s7ort4r t74 w0v4l4n6t7 0t
w7827 m0x8mum o22urs.
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F86ur4 ʸˀ.ʻ Bl02k1o3y sp42tr0l r0380nt 4m8tt0n24 022or38n6 to Pl0n2kƠs l0w, plott43 5or v0r8ous 01solut4
t4mp4r0tur4s. ʸ: Sp42tr0l r0380nt 4m8tt0n24 ƺW/2mʹ × ʸʷʺƺǹmƻƻ; ʹ: W0v4l4n6t7 ƺǹmƻ

ʸˀ.ʺ.ʹ W84n’s 38spl024m4nt l0w
By 38554r4nt80t8n6 Pl0n2kƠs 5ormul0 w8t7 r4sp42t to Ǹ, 0n3 58n38n6 t74 m0x8mum, w4 70v4:

T78s 8s W84nƠs 5ormul0 ƺ05t4rWil3elm Wien, ʸʿʽʻ–ʸˀʹʿƻ, w7827 4xpr4ss4s m0t74m0t820lly
t74 2ommon o1s4rv0t8on t70t 2olors v0ry 5rom r43 to or0n64 or y4llow 0s t74 t4mp4r0tur4
o5 0 t74rm0l r0380tor 8n2r40s4s. T74 w0v4l4n6t7 o5 t74 2olor 8s t74 s0m4 0s t74 w0v4l4n6t7
20l2ul0t43 5or Ǹm0x. A 6oo3 0pprox8m0t8on o5 t74 v0lu4 o5 Ǹm0x 5or 0 68v4n 1l02k1o3y t4m-
p4r0tur4 8s o1t08n43 1y 0pply8n6 t74 rul4-o5-t7um1 ʺ ʷʷʷ/T ǹm. T7us, 0 v4ry 7ot st0r su27
0s S8r8us ƺʸʸ ʷʷʷ Kƻ, 4m8tt8n6 1lu8s7-w78t4 l867t, r0380t4s w8t7 t74 p40k o5 sp42tr0l r0380nt
4m8tt0n24 o22urr8n6 w8t78n t74 8nv8s81l4 ultr0v8ol4t sp42trum, 0t w0v4l4n6t7 ʷ.ʹʾ ǹm.

F86ur4 ʸˀ.ʼ W8l74lm W84n ƺʸʿʽʻ–ʸˀʹʿƻ

T74 sun ƺ0pprox. ʽ ʷʷʷ Kƻ 4m8ts y4llow l867t, p40k8n6 0t 01out ʷ.ʼ ǹm 8n t74 m833l4 o5 t74
v8s81l4 l867t sp42trum.
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At room t4mp4r0tur4 ƺʺʷʷ Kƻ t74 p40k o5 r0380nt 4m8tt0n24 l84s 0t ˀ.ʾ ǹm, 8n t74 50r 8n5r0-
r43, w78l4 0t t74 t4mp4r0tur4 o5 l8qu83 n8tro64n ƺʾʾ Kƻ t74 m0x8mum o5 t74 0lmost 8ns86n858-
20nt 0mount o5 r0380nt 4m8tt0n24 o22urs 0t ʺʿ ǹm, 8n t74 4xtr4m4 8n5r0r43 w0v4l4n6t7s.

F86ur4 ʸˀ.ʽ Pl0n2k80n 2urv4s plott43 on s4m8-lo6 s20l4s 5rom ʸʷʷ K to ʸʷʷʷ K. T74 3ott43 l8n4 r4pr4s4nts
t74 lo2us o5 m0x8mum r0380nt 4m8tt0n24 0t 4027 t4mp4r0tur4 0s 34s2r8143 1y W84n's 38spl024m4nt l0w. ʸ:
Sp42tr0l r0380nt 4m8tt0n24 ƺW/2mʹ ƺǹmƻƻ; ʹ: W0v4l4n6t7 ƺǹmƻ.

ʸˀ.ʺ.ʺ St450n-Boltzm0nn's l0w
By 8nt46r0t8n6 Pl0n2kƠs 5ormul0 5rom Ǹ = ʷ to Ǹ = ∞, w4 o1t08n t74 tot0l r0380nt 4m8tt0n24
ƺW1ƻ o5 0 1l02k1o3y:

T78s 8s t74 St450n-Boltzm0nn 5ormul0 ƺ05t4r Jose1 Ste1an, ʸʿʺʼ–ʸʿˀʺ, 0n3 Ludwi2 Boltz-
mann, ʸʿʻʻ–ʸˀʷʽƻ, w7827 st0t4s t70t t74 tot0l 4m8ss8v4 pow4r o5 0 1l02k1o3y 8s propor-
t8on0l to t74 5ourt7 pow4r o5 8ts 01solut4 t4mp4r0tur4. Gr0p7820lly, W1 r4pr4s4nts t74 0r40
14low t74 Pl0n2k 2urv4 5or 0 p0rt82ul0r t4mp4r0tur4. It 20n 14 s7own t70t t74 r0380nt 4m8t-
t0n24 8n t74 8nt4rv0l Ǹ = ʷ to Ǹm0x 8s only ʹʼ% o5 t74 tot0l, w7827 r4pr4s4nts 01out t74
0mount o5 t74 sunƠs r0380t8on w7827 l84s 8ns834 t74 v8s81l4 l867t sp42trum.

F86ur4 ʸˀ.ʾ Jos45 St450n ƺʸʿʺʼ–ʸʿˀʺƻ, 0n3 Lu3w86 Boltzm0nn ƺʸʿʻʻ–ʸˀʷʽƻ
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Us8n6 t74 St450n-Boltzm0nn 5ormul0 to 20l2ul0t4 t74 pow4r r0380t43 1y t74 7um0n 1o3y,
0t 0 t4mp4r0tur4 o5 ʺʷʷ K 0n3 0n 4xt4rn0l sur5024 0r40 o5 0pprox. ʹ mʹ, w4 o1t08n ʸ kW.
T78s pow4r loss 2oul3 not 14 sust08n43 85 8t w4r4 not 5or t74 2omp4ns0t8n6 01sorpt8on o5 r0-
380t8on 5rom surroun38n6 sur5024s, 0t room t4mp4r0tur4s w7827 3o not v0ry too 3r0st820lly
5rom t74 t4mp4r0tur4 o5 t74 1o3y – or, o5 2ours4, t74 0338t8on o5 2lot78n6.

ʸˀ.ʺ.ʻ Non-1l02k1o3y 4m8tt4rs
So 50r, only 1l02k1o3y r0380tors 0n3 1l02k1o3y r0380t8on 70v4 144n 38s2uss43. How4v4r,
r40l o1942ts 0lmost n4v4r 2omply w8t7 t74s4 l0ws ov4r 0n 4xt4n343 w0v4l4n6t7 r468on –
0lt7ou67 t74y m0y 0ppro027 t74 1l02k1o3y 1470v8or 8n 24rt08n sp42tr0l 8nt4rv0ls. For 4x-
0mpl4, 0 24rt08n typ4 o5 w78t4 p08nt m0y 0pp40r p4r542tly w3ite 8n t74 v8s81l4 l867t sp42trum,
1ut 142om4s 38st8n2tly 2ray 0t 01out ʹ ǹm, 0n3 14yon3 ʺ ǹm 8t 8s 0lmost blac6.
T74r4 0r4 t7r44 pro24ss4s w7827 20n o22ur t70t pr4v4nt 0 r40l o1942t 5rom 02t8n6 l8k4 0
1l02k1o3y: 0 5r02t8on o5 t74 8n2834nt r0380t8on α m0y 14 01sor143, 0 5r02t8on ρ m0y 14 r4-
5l42t43, 0n3 0 5r02t8on τ m0y 14 tr0nsm8tt43. S8n24 0ll o5 t74s4 502tors 0r4 mor4 or l4ss
w0v4l4n6t7 34p4n34nt, t74 su1s2r8pt Ǹ 8s us43 to 8mply t74 sp42tr0l 34p4n34n24 o5 t748r
3458n8t8ons. T7us:
• T74 sp42tr0l 01sorpt0n24 αǸ= t74 r0t8o o5 t74 sp42tr0l r0380nt pow4r 01sor143 1y 0n o1-

942t to t70t 8n2834nt upon 8t.
• T74 sp42tr0l r45l42t0n24 ρǸ = t74 r0t8o o5 t74 sp42tr0l r0380nt pow4r r45l42t43 1y 0n o1-

942t to t70t 8n2834nt upon 8t.
• T74 sp42tr0l tr0nsm8tt0n24 τǸ = t74 r0t8o o5 t74 sp42tr0l r0380nt pow4r tr0nsm8tt43

t7rou67 0n o1942t to t70t 8n2834nt upon 8t.
T74 sum o5 t74s4 t7r44 502tors must 0lw0ys 033 up to t74 w7ol4 0t 0ny w0v4l4n6t7, so w4
70v4 t74 r4l0t8on:

For op0qu4 m0t4r80ls τǸ = ʷ 0n3 t74 r4l0t8on s8mpl8584s to:

Anot74r 502tor, 20ll43 t74 4m8ss8v8ty, 8s r4qu8r43 to 34s2r814 t74 5r02t8on ε o5 t74 r0380nt
4m8tt0n24 o5 0 1l02k1o3y pro3u243 1y 0n o1942t 0t 0 sp428582 t4mp4r0tur4. T7us, w4 70v4
t74 3458n8t8on:
T74 sp42tr0l 4m8ss8v8ty εǸ= t74 r0t8o o5 t74 sp42tr0l r0380nt pow4r 5rom 0n o1942t to t70t
5rom 0 1l02k1o3y 0t t74 s0m4 t4mp4r0tur4 0n3 w0v4l4n6t7.
Expr4ss43 m0t74m0t820lly, t78s 20n 14 wr8tt4n 0s t74 r0t8o o5 t74 sp42tr0l 4m8tt0n24 o5 t74
o1942t to t70t o5 0 1l02k1o3y 0s 5ollows:

G4n4r0lly sp40k8n6, t74r4 0r4 t7r44 typ4s o5 r0380t8on sour24, 38st8n6u8s743 1y t74 w0ys 8n
w7827 t74 sp42tr0l 4m8tt0n24 o5 4027 v0r84s w8t7 w0v4l4n6t7.
• A 1l02k1o3y, 5or w7827 εǸ = ε = ʸ
• A 6r0y1o3y, 5or w7827 εǸ = ε = 2onst0nt l4ss t70n ʸ
• A s4l42t8v4 r0380tor, 5or w7827 ε v0r84s w8t7 w0v4l4n6t7
A22or38n6 to K8r277o55Ơs l0w, 5or 0ny m0t4r80l t74 sp42tr0l 4m8ss8v8ty 0n3 sp42tr0l 01sorp-
t0n24 o5 0 1o3y 0r4 4qu0l 0t 0ny sp4285843 t4mp4r0tur4 0n3 w0v4l4n6t7. T70t 8s:

From t78s w4 o1t08n, 5or 0n op0qu4 m0t4r80l ƺs8n24 αǸ + ρǸ = ʸƻ:
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For 7867ly pol8s743 m0t4r80ls εǸ 0ppro0274s z4ro, so t70t 5or 0 p4r542tly r45l42t8n6 m0t4r80l
ƺi.e. 0 p4r542t m8rrorƻ w4 70v4:

For 0 6r0y1o3y r0380tor, t74 St450n-Boltzm0nn 5ormul0 142om4s:

T78s st0t4s t70t t74 tot0l 4m8ss8v4 pow4r o5 0 6r0y1o3y 8s t74 s0m4 0s 0 1l02k1o3y 0t t74
s0m4 t4mp4r0tur4 r43u243 8n proport8on to t74 v0lu4 o5 ε 5rom t74 6r0y1o3y.

F86ur4 ʸˀ.ʿ Sp42tr0l r0380nt 4m8tt0n24 o5 t7r44 typ4s o5 r0380tors. ʸ: Sp42tr0l r0380nt 4m8tt0n24; ʹ: W0v4-
l4n6t7; ʺ: Bl02k1o3y; ʻ: S4l42t8v4 r0380tor; ʼ: Gr0y1o3y.

F86ur4 ʸˀ.ˀ Sp42tr0l 4m8ss8v8ty o5 t7r44 typ4s o5 r0380tors. ʸ: Sp42tr0l 4m8ss8v8ty; ʹ: W0v4l4n6t7; ʺ: Bl02k-
1o3y; ʻ: Gr0y1o3y; ʼ: S4l42t8v4 r0380tor.
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ʸˀ.ʻ In5r0r43 s4m8-tr0nsp0r4nt m0t4r80ls
Cons834r now 0 non-m4t0ll82, s4m8-tr0nsp0r4nt 1o3y – l4t us s0y, 8n t74 5orm o5 0 t782k 5l0t
pl0t4 o5 pl0st82 m0t4r80l. W74n t74 pl0t4 8s 740t43, r0380t8on 64n4r0t43 w8t78n 8ts volum4
must work 8ts w0y tow0r3 t74 sur5024s t7rou67 t74 m0t4r80l 8n w7827 8t 8s p0rt80lly 01sor143.
Mor4ov4r, w74n 8t 0rr8v4s 0t t74 sur5024, som4 o5 8t 8s r45l42t43 102k 8nto t74 8nt4r8or. T74
102k-r45l42t43 r0380t8on 8s 0608n p0rt80lly 01sor143, 1ut som4 o5 8t 0rr8v4s 0t t74 ot74r sur-
5024, t7rou67 w7827 most o5 8t 4s20p4s; p0rt o5 8t 8s r45l42t43 102k 0608n. Alt7ou67 t74 pro-
6r4ss8v4 r45l42t8ons 142om4 w40k4r 0n3 w40k4r t74y must 0ll 14 03343 up w74n t74 tot0l
4m8tt0n24 o5 t74 pl0t4 8s sou67t. W74n t74 r4sult8n6 64om4tr820l s4r84s 8s summ43, t74 45-
542t8v4 4m8ss8v8ty o5 0 s4m8-tr0nsp0r4nt pl0t4 8s o1t08n43 0s:

W74n t74 pl0t4 142om4s op0qu4 t78s 5ormul0 8s r43u243 to t74 s8n6l4 5ormul0:

T78s l0st r4l0t8on 8s 0 p0rt82ul0rly 2onv4n84nt on4, 1420us4 8t 8s o5t4n 40s84r to m40sur4 r4-
5l42t0n24 t70n to m40sur4 4m8ss8v8ty 38r42tly.
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T74 m40sur4m4nt 5ormul0ʹʷ

As 0lr403y m4nt8on43, w74n v84w8n6 0n o1942t, t74 20m4r0 r4248v4s r0380t8on not only
5rom t74 o1942t 8ts4l5. It 0lso 2oll42ts r0380t8on 5rom t74 surroun38n6s r45l42t43 v80 t74 o1-
942t sur5024. Bot7 t74s4 r0380t8on 2ontr81ut8ons 142om4 0tt4nu0t43 to som4 4xt4nt 1y t74
0tmosp74r4 8n t74 m40sur4m4nt p0t7. To t78s 2om4s 0 t78r3 r0380t8on 2ontr81ut8on 5rom t74
0tmosp74r4 8ts4l5.
T78s 34s2r8pt8on o5 t74 m40sur4m4nt s8tu0t8on, 0s 8llustr0t43 8n t74 586ur4 14low, 8s so 50r 0
508rly tru4 34s2r8pt8on o5 t74 r40l 2on38t8ons. W70t 70s 144n n46l42t43 2oul3 5or 8nst0n24
14 sun l867t s20tt4r8n6 8n t74 0tmosp74r4 or str0y r0380t8on 5rom 8nt4ns4 r0380t8on sour24s
outs834 t74 584l3 o5 v84w. Su27 38stur10n24s 0r4 385582ult to qu0nt85y, 7ow4v4r, 8n most 20s4s
t74y 0r4 5ortun0t4ly sm0ll 4nou67 to 14 n46l42t43. In 20s4 t74y 0r4 not n46l8681l4, t74
m40sur4m4nt 2on586ur0t8on 8s l8k4ly to 14 su27 t70t t74 r8sk 5or 38stur10n24 8s o1v8ous, 0t
l40st to 0 tr08n43 op4r0tor. It 8s t74n 78s r4spons818l8ty to mo385y t74 m40sur4m4nt s8tu0t8on
to 0vo83 t74 38stur10n24 4.6. 1y 270n68n6 t74 v84w8n6 38r42t8on, s784l38n6 o55 8nt4ns4 r0380-
t8on sour24s 4t2.
A224pt8n6 t74 34s2r8pt8on 01ov4, w4 20n us4 t74 586ur4 14low to 34r8v4 0 5ormul0 5or t74
20l2ul0t8on o5 t74 o1942t t4mp4r0tur4 5rom t74 20l81r0t43 20m4r0 output.

F86ur4 ʹʷ.ʸ A s274m0t82 r4pr4s4nt0t8on o5 t74 64n4r0l t74rmo6r0p782 m40sur4m4nt s8tu0t8on.ʸ: Surroun3-
8n6s; ʹ: O1942t; ʺ: Atmosp74r4; ʻ: C0m4r0

Assum4 t70t t74 r4248v43 r0380t8on pow4r W 5rom 0 1l02k1o3y sour24 o5 t4mp4r0tur4
Tsour24 on s7ort 38st0n24 64n4r0t4s 0 20m4r0 output s86n0l Usour24 t70t 8s proport8on0l to
t74 pow4r 8nput ƺpow4r l8n40r 20m4r0ƻ. W4 20n t74n wr8t4 ƺEqu0t8on ʸƻ:

or, w8t7 s8mpl85843 not0t8on:

w74r4 C 8s 0 2onst0nt.
S7oul3 t74 sour24 14 0 6r0y1o3y w8t7 4m8tt0n24 ε, t74 r4248v43 r0380t8on woul3 2ons4-
qu4ntly 14 εWsour24.
W4 0r4 now r403y to wr8t4 t74 t7r44 2oll42t43 r0380t8on pow4r t4rms:
ʸ. Emission 1rom t3e ob5ect = ετWo19, w74r4 ε 8s t74 4m8tt0n24 o5 t74 o1942t 0n3 τ 8s t74

tr0nsm8tt0n24 o5 t74 0tmosp74r4. T74 o1942t t4mp4r0tur4 8s To19.
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ʹ. Re1lected emission 1rom ambient sources = ƺʸ – εƻτWr45l, w74r4 ƺʸ – εƻ 8s t74 r45l42-
t0n24 o5 t74 o1942t. T74 0m184nt sour24s 70v4 t74 t4mp4r0tur4 Tr45l.
It 70s 74r4 144n 0ssum43 t70t t74 t4mp4r0tur4 Tr45l 8s t74 s0m4 5or 0ll 4m8tt8n6 sur5024s
w8t78n t74 70l5sp74r4 s44n 5rom 0 po8nt on t74 o1942t sur5024. T78s 8s o5 2ours4 som4-
t8m4s 0 s8mpl85820t8on o5 t74 tru4 s8tu0t8on. It 8s, 7ow4v4r, 0 n424ss0ry s8mpl85820t8on 8n
or34r to 34r8v4 0 work01l4 5ormul0, 0n3 Tr45l 20n – 0t l40st t74or4t820lly – 14 68v4n 0 v0l-
u4 t70t r4pr4s4nts 0n 4558284nt t4mp4r0tur4 o5 0 2ompl4x surroun38n6.
Not4 0lso t70t w4 70v4 0ssum43 t70t t74 4m8tt0n24 5or t74 surroun38n6s = ʸ. T78s 8s
2orr42t 8n 022or30n24 w8t7 K8r277o55Ơs l0w: All r0380t8on 8mp8n68n6 on t74 surroun38n6
sur5024s w8ll 4v4ntu0lly 14 01sor143 1y t74 s0m4 sur5024s. T7us t74 4m8tt0n24 = ʸ.
ƺNot4 t7ou67 t70t t74 l0t4st 38s2uss8on r4qu8r4s t74 2ompl4t4 sp74r4 0roun3 t74 o1942t
to 14 2ons834r43.ƻ

ʺ. Emission 1rom t3e atmosp3ere = ƺʸ – τƻτW0tm, w74r4 ƺʸ – τƻ 8s t74 4m8tt0n24 o5 t74 0t-
mosp74r4. T74 t4mp4r0tur4 o5 t74 0tmosp74r4 8s T0tm.

T74 tot0l r4248v43 r0380t8on pow4r 20n now 14 wr8tt4n ƺEqu0t8on ʹƻ:

W4 mult8ply 4027 t4rm 1y t74 2onst0nt C o5 Equ0t8on ʸ 0n3 r4pl024 t74 CW pro3u2ts 1y
t74 2orr4spon38n6 U 022or38n6 to t74 s0m4 4qu0t8on, 0n3 64t ƺEqu0t8on ʺƻ:

Solv4 Equ0t8on ʺ 5or Uo19 ƺEqu0t8on ʻƻ:

T78s 8s t74 64n4r0l m40sur4m4nt 5ormul0 us43 8n 0ll t74 FLIR Syst4ms t74rmo6r0p782
4qu8pm4nt. T74 volt064s o5 t74 5ormul0 0r4:
T01l4 ʹʷ.ʸ Volt064s

Uo19 C0l2ul0t43 20m4r0 output volt064 5or 0 1l02k1o3y o5 t4mp4r0tur4 To19
8.4. 0 volt064 t70t 20n 14 38r42tly 2onv4rt43 8nto tru4 r4qu4st43 o1942t
t4mp4r0tur4.

Utot M40sur43 20m4r0 output volt064 5or t74 02tu0l 20s4.
Ur45l T74or4t820l 20m4r0 output volt064 5or 0 1l02k1o3y o5 t4mp4r0tur4

Tr45l 022or38n6 to t74 20l81r0t8on.
U0tm T74or4t820l 20m4r0 output volt064 5or 0 1l02k1o3y o5 t4mp4r0tur4

T0tm 022or38n6 to t74 20l81r0t8on.

T74 op4r0tor 70s to supply 0 num14r o5 p0r0m4t4r v0lu4s 5or t74 20l2ul0t8on:
• t74 o1942t 4m8tt0n24 ε,
• t74 r4l0t8v4 7um838ty,
• T0tm
• o1942t 38st0n24 ƺDo19ƻ
• t74 ƺ45542t8v4ƻ t4mp4r0tur4 o5 t74 o1942t surroun38n6s, or t74 r45l42t43 0m184nt t4mp4r-

0tur4 Tr45l, 0n3
• t74 t4mp4r0tur4 o5 t74 0tmosp74r4 T0tm
T78s t0sk 2oul3 som4t8m4s 14 0 740vy 1ur34n 5or t74 op4r0tor s8n24 t74r4 0r4 norm0lly no
40sy w0ys to 58n3 022ur0t4 v0lu4s o5 4m8tt0n24 0n3 0tmosp74r82 tr0nsm8tt0n24 5or t74
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02tu0l 20s4. T74 two t4mp4r0tur4s 0r4 norm0lly l4ss o5 0 pro1l4m prov8343 t74 surroun3-
8n6s 3o not 2ont08n l0r64 0n3 8nt4ns4 r0380t8on sour24s.
A n0tur0l qu4st8on 8n t78s 2onn42t8on 8s: How 8mport0nt 8s 8t to know t74 r867t v0lu4s o5
t74s4 p0r0m4t4rs? It 2oul3 t7ou67 14 o5 8nt4r4st to 64t 0 544l8n6 5or t78s pro1l4m 0lr403y
74r4 1y look8n6 8nto som4 38554r4nt m40sur4m4nt 20s4s 0n3 2omp0r4 t74 r4l0t8v4 m06n8-
tu34s o5 t74 t7r44 r0380t8on t4rms. T78s w8ll 68v4 8n3820t8ons 01out w74n 8t 8s 8mport0nt to
us4 2orr42t v0lu4s o5 w7827 p0r0m4t4rs.
T74 586ur4s 14low 8llustr0t4s t74 r4l0t8v4 m06n8tu34s o5 t74 t7r44 r0380t8on 2ontr81ut8ons 5or
t7r44 38554r4nt o1942t t4mp4r0tur4s, two 4m8tt0n24s, 0n3 two sp42tr0l r0n64s: SW 0n3 LW.
R4m08n8n6 p0r0m4t4rs 70v4 t74 5ollow8n6 58x43 v0lu4s:
• τ = ʷ.ʿʿ
• Tr45l = +ʹʷ°C ƺ+ʽʿ°Fƻ
• T0tm = +ʹʷ°C ƺ+ʽʿ°Fƻ
It 8s o1v8ous t70t m40sur4m4nt o5 low o1942t t4mp4r0tur4s 0r4 mor4 2r8t820l t70n m40sur-
8n6 7867 t4mp4r0tur4s s8n24 t74 Ɵ38stur18n6Ơ r0380t8on sour24s 0r4 r4l0t8v4ly mu27 stron64r
8n t74 58rst 20s4. S7oul3 0lso t74 o1942t 4m8tt0n24 14 low, t74 s8tu0t8on woul3 14 st8ll mor4
385582ult.
W4 70v4 58n0lly to 0nsw4r 0 qu4st8on 01out t74 8mport0n24 o5 148n6 0llow43 to us4 t74 20l-
81r0t8on 2urv4 01ov4 t74 78674st 20l81r0t8on po8nt, w70t w4 20ll 4xtr0pol0t8on. Im068n4 t70t
w4 8n 0 24rt08n 20s4 m40sur4 Utot = ʻ.ʼ volts. T74 78674st 20l81r0t8on po8nt 5or t74 20m4r0
w0s 8n t74 or34r o5 ʻ.ʸ volts, 0 v0lu4 unknown to t74 op4r0tor. T7us, 4v4n 85 t74 o1942t 70p-
p4n43 to 14 0 1l02k1o3y, 8.4. Uo19 = Utot, w4 0r4 02tu0lly p4r5orm8n6 4xtr0pol0t8on o5 t74
20l81r0t8on 2urv4 w74n 2onv4rt8n6 ʻ.ʼ volts 8nto t4mp4r0tur4.
L4t us now 0ssum4 t70t t74 o1942t 8s not 1l02k, 8t 70s 0n 4m8tt0n24 o5 ʷ.ʾʼ, 0n3 t74 tr0ns-
m8tt0n24 8s ʷ.ˀʹ. W4 0lso 0ssum4 t70t t74 two s42on3 t4rms o5 Equ0t8on ʻ 0mount to ʷ.ʼ
volts to64t74r. Comput0t8on o5 Uo19 1y m40ns o5 Equ0t8on ʻ t74n r4sults 8n Uo19 = ʻ.ʼ / ʷ.ʾʼ
/ ʷ.ˀʹ – ʷ.ʼ = ʽ.ʷ. T78s 8s 0 r0t74r 4xtr4m4 4xtr0pol0t8on, p0rt82ul0rly w74n 2ons834r8n6 t70t
t74 v834o 0mpl8584r m867t l8m8t t74 output to ʼ volts! Not4, t7ou67, t70t t74 0ppl820t8on o5 t74
20l81r0t8on 2urv4 8s 0 t74or4t820l pro243ur4 w74r4 no 4l42tron82 or ot74r l8m8t0t8ons 4x8st.
W4 trust t70t 85 t74r4 703 144n no s86n0l l8m8t0t8ons 8n t74 20m4r0, 0n3 85 8t 703 144n 20l8-
1r0t43 50r 14yon3 ʼ volts, t74 r4sult8n6 2urv4 woul3 70v4 144n v4ry mu27 t74 s0m4 0s our
r40l 2urv4 4xtr0pol0t43 14yon3 ʻ.ʸ volts, prov8343 t74 20l81r0t8on 0l6or8t7m 8s 10s43 on r0-
380t8on p7ys82s, l8k4 t74 FLIR Syst4ms 0l6or8t7m. O5 2ours4 t74r4 must 14 0 l8m8t to su27
4xtr0pol0t8ons.
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F86ur4 ʹʷ.ʹ R4l0t8v4 m06n8tu34s o5 r0380t8on sour24s un34r v0ry8n6 m40sur4m4nt 2on38t8ons ƺSW 20m4r0ƻ.
ʸ: O1942t t4mp4r0tur4; ʹ: Em8tt0n24; O19: O1942t r0380t8on; R45l: R45l42t43 r0380t8on; Atm: 0tmosp74r4 r0380-
t8on. F8x43 p0r0m4t4rs: τ = ʷ.ʿʿ; Tr45l = ʹʷ°C ƺ+ʽʿ°Fƻ; T0tm = ʹʷ°C ƺ+ʽʿ°Fƻ.

F86ur4 ʹʷ.ʺ R4l0t8v4 m06n8tu34s o5 r0380t8on sour24s un34r v0ry8n6 m40sur4m4nt 2on38t8ons ƺLW 20m4r0ƻ.
ʸ: O1942t t4mp4r0tur4; ʹ: Em8tt0n24; O19: O1942t r0380t8on; R45l: R45l42t43 r0380t8on; Atm: 0tmosp74r4 r0380-
t8on. F8x43 p0r0m4t4rs: τ = ʷ.ʿʿ; Tr45l = ʹʷ°C ƺ+ʽʿ°Fƻ; T0tm = ʹʷ°C ƺ+ʽʿ°Fƻ.
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T78s s42t8on pr4s4nts 0 2omp8l0t8on o5 4m8ss8v8ty 30t0 5rom t74 8n5r0r43 l8t4r0tur4 0n3
m40sur4m4nts m034 1y FLIR Syst4ms.

ʹʸ.ʸ R454r4n24s
ʸ. M8k0él A. Br0mson: In1rared Radiation, A Handboo6 1or Applications, Pl4num pr4ss, N.

Y.
ʹ. W8ll80m L. Wol54, G4or64 J. Z8ss8s: T3e In1rared Handboo6, O55824 o5 N0v0l R4s40r27,

D4p0rtm4nt o5 N0vy, W0s78n6ton, D.C.
ʺ. M0338n6, R. P.: T3ermo2rap3ic Instruments and systems. M038son, W8s2ons8n: Un8v4r-

s8ty o5 W8s2ons8n – Ext4ns8on, D4p0rtm4nt o5 En68n44r8n6 0n3 Appl843 S284n24.
ʻ. W8ll80m L. Wol54: Handboo6 o1 Military In1rared Tec3nolo2y, O55824 o5 N0v0l R4s40r27,

D4p0rtm4nt o5 N0vy, W0s78n6ton, D.C.
ʼ. Jon4s, Sm8t7, Pro14rt: External t3ermo2rap3y o1 buildin2s..., Pro2. o5 t74 So284ty o5

P7oto-Opt820l Instrum4nt0t8on En68n44rs, vol.ʸʸʷ, In3ustr80l 0n3 C8v8l Appl820t8ons o5
In5r0r43 T427nolo6y, Jun4 ʸˀʾʾ Lon3on.

ʽ. P0l90k, P4tt4rsson: T3ermo2rap3y o1 Buildin2s, Sw438s7 Bu8l38n6 R4s40r27 Inst8tut4,
Sto2k7olm ʸˀʾʹ.

ʾ. Vl24k, J: Determination o1 emissivity wit3 ima2in2 radiometers and some emissivities
at λ = ˀ µm. P7oto6r0mm4tr82 En68n44r8n6 0n3 R4mot4 S4ns8n6.

ʿ. K4rn: Evaluation o1 in1rared emission o1 clouds and 2round as measured by weat3er
satellites, D454n24 Do2um4nt0t8on C4nt4r, AD ʽʸʾ ʻʸʾ.

ˀ. Ö7m0n, Cl04s: Emittansmätnin2ar med AGEMA E-Box. T4kn8sk r0pport, AGEMA
ʸˀˀˀ. ƺEm8tt0n24 m40sur4m4nts us8n6 AGEMA E-Box. T427n820l r4port, AGEMA
ʸˀˀˀ.ƻ

ʸʷ. M0tt4ï, S., T0n6-Kwor, E: Emissivity measurements 1or Nextel Velvet coatin2 8ʼʼ-ʽʼ
between –ʾˁ°C AND 8ʽ°C.

ʸʸ. Lo7r4n64l & To3t4n70upt ƺʸˀˀʽƻ
ʸʹ. ITC T427n820l pu1l820t8on ʺʹ.
ʸʺ. ITC T427n820l pu1l820t8on ʹˀ.
ʸʻ. S27ust4r, Nor14rt 0n3 Kolo1ro3ov, V0l4nt8n G. In1rarott3ermo2rap3ie. B4rl8n: W8l4y-

VCH, ʹʷʷʷ.
Not4 T74 4m8ss8v8ty v0lu4s 8n t74 t01l4 14low 0r4 r42or343 us8n6 0 s7ortw0v4 ƺSWƻ 20m-
4r0. T74 v0lu4s s7oul3 14 r460r343 0s r42omm4n30t8ons only 0n3 us43 w8t7 20ut8on.

ʹʸ.ʹ T01l4s
T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24

ʸ ʹ ʺ ʻ ʼ ʽ
ʺM typ4 ʺʼ V8nyl 4l42tr820l

t0p4 ƺs4v4r0l
2olorsƻ

< ʿʷ LW ≈ ʷ.ˀʽ ʸʺ

ʺM typ4 ʿʿ Bl02k v8nyl 4l42tr8-
20l t0p4

< ʸʷʼ LW ≈ ʷ.ˀʽ ʸʺ

ʺM typ4 ʿʿ Bl02k v8nyl 4l42tr8-
20l t0p4

< ʸʷʼ MW < ʷ.ˀʽ ʸʺ

ʺM typ4 Sup4r ʺʺ
+

Bl02k v8nyl 4l42tr8-
20l t0p4

< ʿʷ LW ≈ ʷ.ˀʽ ʸʺ

Alum8num 0no38z43 s744t ʸʷʷ T ʷ.ʼʼ ʹ
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T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
Alum8num 0no38z43, 1l02k,

3ull
ʾʷ SW ʷ.ʽʾ ˀ

Alum8num 0no38z43, 1l02k,
3ull

ʾʷ LW ʷ.ˀʼ ˀ

Alum8num 0no38z43, l867t
6r0y, 3ull

ʾʷ SW ʷ.ʽʸ ˀ

Alum8num 0no38z43, l867t
6r0y, 3ull

ʾʷ LW ʷ.ˀʾ ˀ

Alum8num 0s r4248v43, pl0t4 ʸʷʷ T ʷ.ʷˀ ʻ
Alum8num 0s r4248v43, s744t ʸʷʷ T ʷ.ʷˀ ʹ
Alum8num 20st, 1l0st

2l40n43
ʾʷ SW ʷ.ʻʾ ˀ

Alum8num 20st, 1l0st
2l40n43

ʾʷ LW ʷ.ʻʽ ˀ

Alum8num 38pp43 8n HNOʺ,
pl0t4

ʸʷʷ T ʷ.ʷʼ ʻ

Alum8num 5o8l ʹʾ ʸʷ µm ʷ.ʷʻ ʺ
Alum8num 5o8l ʹʾ ʺ µm ʷ.ʷˀ ʺ
Alum8num ox838z43, stron6ly ʼʷ–ʼʷʷ T ʷ.ʹ–ʷ.ʺ ʸ
Alum8num pol8s743 ʼʷ–ʸʷʷ T ʷ.ʷʻ–ʷ.ʷʽ ʸ
Alum8num pol8s743 pl0t4 ʸʷʷ T ʷ.ʷʼ ʻ
Alum8num pol8s743, s744t ʸʷʷ T ʷ.ʷʼ ʹ
Alum8num rou67 sur5024 ʹʷ–ʼʷ T ʷ.ʷʽ–ʷ.ʷʾ ʸ
Alum8num rou674n43 ʹʾ ʸʷ µm ʷ.ʸʿ ʺ
Alum8num rou674n43 ʹʾ ʺ µm ʷ.ʹʿ ʺ
Alum8num s744t, ʻ s0mpl4s

38554r4ntly
s2r0t2743

ʾʷ SW ʷ.ʷʼ–ʷ.ʷʿ ˀ

Alum8num s744t, ʻ s0mpl4s
38554r4ntly
s2r0t2743

ʾʷ LW ʷ.ʷʺ–ʷ.ʷʽ ˀ

Alum8num v02uum 34pos8t43 ʹʷ T ʷ.ʷʻ ʹ
Alum8num w40t74r43,

740v8ly
ʸʾ SW ʷ.ʿʺ–ʷ.ˀʻ ʼ

Alum8num 1ronz4 ʹʷ T ʷ.ʽʷ ʸ
Alum8num
7y3rox834

pow34r T ʷ.ʹʿ ʸ

Alum8num ox834 02t8v0t43, pow34r T ʷ.ʻʽ ʸ
Alum8num ox834 pur4, pow34r

ƺ0lum8n0ƻ
T ʷ.ʸʽ ʸ

As14stos 1o0r3 ʹʷ T ʷ.ˀʽ ʸ
As14stos 501r82 T ʷ.ʾʿ ʸ
As14stos 5loor t8l4 ʺʼ SW ʷ.ˀʻ ʾ
As14stos p0p4r ʻʷ–ʻʷʷ T ʷ.ˀʺ–ʷ.ˀʼ ʸ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʾʻ
www.valuetronics.com



Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
As14stos pow34r T ʷ.ʻʷ–ʷ.ʽʷ ʸ
As14stos sl0t4 ʹʷ T ʷ.ˀʽ ʸ
Asp70lt p0v8n6 ʻ LLW ʷ.ˀʽʾ ʿ
Br0ss 3ull, t0rn8s743 ʹʷ–ʺʼʷ T ʷ.ʹʹ ʸ
Br0ss ox838z43 ʸʷʷ T ʷ.ʽʸ ʹ
Br0ss ox838z43 ʾʷ SW ʷ.ʷʻ–ʷ.ʷˀ ˀ
Br0ss ox838z43 ʾʷ LW ʷ.ʷʺ–ʷ.ʷʾ ˀ
Br0ss ox838z43 0t ʽʷʷ°C ʹʷʷ–ʽʷʷ T ʷ.ʼˀ–ʷ.ʽʸ ʸ
Br0ss pol8s743 ʹʷʷ T ʷ.ʷʺ ʸ
Br0ss pol8s743, 7867ly ʸʷʷ T ʷ.ʷʺ ʹ
Br0ss ru1143 w8t7 ʿʷ-

6r8t 4m4ry
ʹʷ T ʷ.ʹʷ ʹ

Br0ss s744t, roll43 ʹʷ T ʷ.ʷʽ ʸ
Br0ss s744t, work43

w8t7 4m4ry
ʹʷ T ʷ.ʹ ʸ

Br82k 0lum8n0 ʸʾ SW ʷ.ʽʿ ʼ
Br82k 2ommon ʸʾ SW ʷ.ʿʽ–ʷ.ʿʸ ʼ
Br82k D8n0s s8l820,

6l0z43, rou67
ʸʸʷʷ T ʷ.ʿʼ ʸ

Br82k D8n0s s8l820,
r45r02tory

ʸʷʷʷ T ʷ.ʽʽ ʸ

Br82k D8n0s s8l820, un-
6l0z43, rou67

ʸʷʷʷ T ʷ.ʿʷ ʸ

Br82k 58r41r82k ʸʾ SW ʷ.ʽʿ ʼ
Br82k 58r42l0y ʸʷʷʷ T ʷ.ʾʼ ʸ
Br82k 58r42l0y ʸʹʷʷ T ʷ.ʼˀ ʸ
Br82k 58r42l0y ʹʷ T ʷ.ʿʼ ʸ
Br82k m0sonry ʺʼ SW ʷ.ˀʻ ʾ
Br82k m0sonry,

pl0st4r43
ʹʷ T ʷ.ˀʻ ʸ

Br82k r43, 2ommon ʹʷ T ʷ.ˀʺ ʹ
Br82k r43, rou67 ʹʷ T ʷ.ʿʿ–ʷ.ˀʺ ʸ
Br82k r45r02tory,

2orun3um
ʸʷʷʷ T ʷ.ʻʽ ʸ

Br82k r45r02tory,
m06n4s8t4

ʸʷʷʷ–ʸʺʷʷ T ʷ.ʺʿ ʸ

Br82k r45r02tory, stron6ly
r0380t8n6

ʼʷʷ–ʸʷʷʷ T ʷ.ʿ–ʷ.ˀ ʸ

Br82k r45r02tory, w40kly
r0380t8n6

ʼʷʷ–ʸʷʷʷ T ʷ.ʽʼ–ʷ.ʾʼ ʸ

Br82k s8l820, ˀʼ% S8Oʹ ʸʹʺʷ T ʷ.ʽʽ ʸ
Br82k s8ll8m0n8t4, ʺʺ%

S8Oʹ, ʽʻ% AlʹOʺ
ʸʼʷʷ T ʷ.ʹˀ ʸ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʾʼ
www.valuetronics.com



Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
Br82k w0t4rproo5 ʸʾ SW ʷ.ʿʾ ʼ
Bronz4 p7osp7or 1ronz4 ʾʷ SW ʷ.ʷʿ ˀ
Bronz4 p7osp7or 1ronz4 ʾʷ LW ʷ.ʷʽ ˀ
Bronz4 pol8s743 ʼʷ T ʷ.ʸ ʸ
Bronz4 porous, rou67 ʼʷ–ʸʼʷ T ʷ.ʼʼ ʸ
Bronz4 pow34r T ʷ.ʾʽ–ʷ.ʿʷ ʸ
C0r1on 20n3l4 soot ʹʷ T ʷ.ˀʼ ʹ
C0r1on 270r2o0l pow34r T ʷ.ˀʽ ʸ
C0r1on 6r0p78t4 pow34r T ʷ.ˀʾ ʸ
C0r1on 6r0p78t4, 58l43

sur5024
ʹʷ T ʷ.ˀʿ ʹ

C0r1on l0mp1l02k ʹʷ–ʻʷʷ T ʷ.ˀʼ–ʷ.ˀʾ ʸ
C78p1o0r3 untr40t43 ʹʷ SW ʷ.ˀʷ ʽ
C7rom8um pol8s743 ʼʷ T ʷ.ʸʷ ʸ
C7rom8um pol8s743 ʼʷʷ–ʸʷʷʷ T ʷ.ʹʿ–ʷ.ʺʿ ʸ
Cl0y 58r43 ʾʷ T ʷ.ˀʸ ʸ
Clot7 1l02k ʹʷ T ʷ.ˀʿ ʸ
Con2r4t4 ʹʷ T ʷ.ˀʹ ʹ
Con2r4t4 3ry ʺʽ SW ʷ.ˀʼ ʾ
Con2r4t4 rou67 ʸʾ SW ʷ.ˀʾ ʼ
Con2r4t4 w0lkw0y ʼ LLW ʷ.ˀʾʻ ʿ
Copp4r 2omm4r280l,

1urn8s743
ʹʷ T ʷ.ʷʾ ʸ

Copp4r 4l42trolyt82, 20r4-
5ully pol8s743

ʿʷ T ʷ.ʷʸʿ ʸ

Copp4r 4l42trolyt82,
pol8s743

–ʺʻ T ʷ.ʷʷʽ ʻ

Copp4r molt4n ʸʸʷʷ–ʸʺʷʷ T ʷ.ʸʺ–ʷ.ʸʼ ʸ
Copp4r ox838z43 ʼʷ T ʷ.ʽ–ʷ.ʾ ʸ
Copp4r ox838z43 to

1l02kn4ss
T ʷ.ʿʿ ʸ

Copp4r ox838z43, 1l02k ʹʾ T ʷ.ʾʿ ʻ
Copp4r ox838z43, 740v8ly ʹʷ T ʷ.ʾʿ ʹ
Copp4r pol8s743 ʼʷ–ʸʷʷ T ʷ.ʷʹ ʸ
Copp4r pol8s743 ʸʷʷ T ʷ.ʷʺ ʹ
Copp4r pol8s743,

2omm4r280l
ʹʾ T ʷ.ʷʺ ʻ

Copp4r pol8s743,
m4270n820l

ʹʹ T ʷ.ʷʸʼ ʻ

Copp4r pur4, 20r45ully
pr4p0r43 sur5024

ʹʹ T ʷ.ʷʷʿ ʻ

Copp4r s2r0p43 ʹʾ T ʷ.ʷʾ ʻ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʾʽ
www.valuetronics.com



Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
Copp4r 38ox834 pow34r T ʷ.ʿʻ ʸ
Copp4r ox834 r43, pow34r T ʷ.ʾʷ ʸ
E1on8t4 T ʷ.ʿˀ ʸ
Em4ry 2o0rs4 ʿʷ T ʷ.ʿʼ ʸ
En0m4l ʹʷ T ʷ.ˀ ʸ
En0m4l l02qu4r ʹʷ T ʷ.ʿʼ–ʷ.ˀʼ ʸ
F814r 1o0r3 70r3, untr40t43 ʹʷ SW ʷ.ʿʼ ʽ
F814r 1o0r3 m0son8t4 ʾʷ SW ʷ.ʾʼ ˀ
F814r 1o0r3 m0son8t4 ʾʷ LW ʷ.ʿʿ ˀ
F814r 1o0r3 p0rt82l4 1o0r3 ʾʷ SW ʷ.ʾʾ ˀ
F814r 1o0r3 p0rt82l4 1o0r3 ʾʷ LW ʷ.ʿˀ ˀ
F814r 1o0r3 porous, untr40t43 ʹʷ SW ʷ.ʿʼ ʽ
Gl0ss p0n4 ƺ5lo0t
6l0ssƻ

non-2o0t43 ʹʷ LW ʷ.ˀʾ ʸʻ

Gol3 pol8s743 ʸʺʷ T ʷ.ʷʸʿ ʸ
Gol3 pol8s743, 20r45ully ʹʷʷ–ʽʷʷ T ʷ.ʷʹ–ʷ.ʷʺ ʸ
Gol3 pol8s743, 7867ly ʸʷʷ T ʷ.ʷʹ ʹ
Gr0n8t4 pol8s743 ʹʷ LLW ʷ.ʿʻˀ ʿ
Gr0n8t4 rou67 ʹʸ LLW ʷ.ʿʾˀ ʿ
Gr0n8t4 rou67, ʻ 38554r4nt

s0mpl4s
ʾʷ SW ʷ.ˀʼ–ʷ.ˀʾ ˀ

Gr0n8t4 rou67, ʻ 38554r4nt
s0mpl4s

ʾʷ LW ʷ.ʾʾ–ʷ.ʿʾ ˀ

Gypsum ʹʷ T ʷ.ʿ–ʷ.ˀ ʸ
I24: S44 W0t4r
Iron 0n3 st44l 2ol3 roll43 ʾʷ SW ʷ.ʹʷ ˀ
Iron 0n3 st44l 2ol3 roll43 ʾʷ LW ʷ.ʷˀ ˀ
Iron 0n3 st44l 2ov4r43 w8t7 r43

rust
ʹʷ T ʷ.ʽʸ–ʷ.ʿʼ ʸ

Iron 0n3 st44l 4l42trolyt82 ʸʷʷ T ʷ.ʷʼ ʻ
Iron 0n3 st44l 4l42trolyt82 ʹʹ T ʷ.ʷʼ ʻ
Iron 0n3 st44l 4l42trolyt82 ʹʽʷ T ʷ.ʷʾ ʻ
Iron 0n3 st44l 4l42trolyt82, 20r4-

5ully pol8s743
ʸʾʼ–ʹʹʼ T ʷ.ʷʼ–ʷ.ʷʽ ʸ

Iron 0n3 st44l 5r4s7ly work43
w8t7 4m4ry

ʹʷ T ʷ.ʹʻ ʸ

Iron 0n3 st44l 6roun3 s744t ˀʼʷ–ʸʸʷʷ T ʷ.ʼʼ–ʷ.ʽʸ ʸ
Iron 0n3 st44l 740v8ly rust43

s744t
ʹʷ T ʷ.ʽˀ ʹ

Iron 0n3 st44l 7ot roll43 ʸʺʷ T ʷ.ʽʷ ʸ
Iron 0n3 st44l 7ot roll43 ʹʷ T ʷ.ʾʾ ʸ
Iron 0n3 st44l ox838z43 ʸʷʷ T ʷ.ʾʻ ʻ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʾʾ
www.valuetronics.com



Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
Iron 0n3 st44l ox838z43 ʸʷʷ T ʷ.ʾʻ ʸ
Iron 0n3 st44l ox838z43 ʸʹʹʾ T ʷ.ʿˀ ʻ
Iron 0n3 st44l ox838z43 ʸʹʼ–ʼʹʼ T ʷ.ʾʿ–ʷ.ʿʹ ʸ
Iron 0n3 st44l ox838z43 ʹʷʷ T ʷ.ʾˀ ʹ
Iron 0n3 st44l ox838z43 ʹʷʷ–ʽʷʷ T ʷ.ʿʷ ʸ
Iron 0n3 st44l ox838z43 stron6ly ʼʷ T ʷ.ʿʿ ʸ
Iron 0n3 st44l ox838z43 stron6ly ʼʷʷ T ʷ.ˀʿ ʸ
Iron 0n3 st44l pol8s743 ʸʷʷ T ʷ.ʷʾ ʹ
Iron 0n3 st44l pol8s743 ʻʷʷ–ʸʷʷʷ T ʷ.ʸʻ–ʷ.ʺʿ ʸ
Iron 0n3 st44l pol8s743 s744t ʾʼʷ–ʸʷʼʷ T ʷ.ʼʹ–ʷ.ʼʽ ʸ
Iron 0n3 st44l roll43 s744t ʼʷ T ʷ.ʼʽ ʸ
Iron 0n3 st44l roll43, 5r4s7ly ʹʷ T ʷ.ʹʻ ʸ
Iron 0n3 st44l rou67, pl0n4

sur5024
ʼʷ T ʷ.ˀʼ–ʷ.ˀʿ ʸ

Iron 0n3 st44l rust43 r43, s744t ʹʹ T ʷ.ʽˀ ʻ
Iron 0n3 st44l rust43, 740v8ly ʸʾ SW ʷ.ˀʽ ʼ
Iron 0n3 st44l rusty, r43 ʹʷ T ʷ.ʽˀ ʸ
Iron 0n3 st44l s78ny ox834 l0y4r,

s744t,
ʹʷ T ʷ.ʿʹ ʸ

Iron 0n3 st44l s78ny, 4t2743 ʸʼʷ T ʷ.ʸʽ ʸ
Iron 0n3 st44l wrou67t, 20r45ully

pol8s743
ʻʷ–ʹʼʷ T ʷ.ʹʿ ʸ

Iron 60lv0n8z43 740v8ly ox838z43 ʾʷ SW ʷ.ʽʻ ˀ
Iron 60lv0n8z43 740v8ly ox838z43 ʾʷ LW ʷ.ʿʼ ˀ
Iron 60lv0n8z43 s744t ˀʹ T ʷ.ʷʾ ʻ
Iron 60lv0n8z43 s744t, 1urn8s743 ʺʷ T ʷ.ʹʺ ʸ
Iron 60lv0n8z43 s744t, ox838z43 ʹʷ T ʷ.ʹʿ ʸ
Iron t8nn43 s744t ʹʻ T ʷ.ʷʽʻ ʻ
Iron, 20st 20st8n6 ʼʷ T ʷ.ʿʸ ʸ
Iron, 20st 8n6ots ʸʷʷʷ T ʷ.ˀʼ ʸ
Iron, 20st l8qu83 ʸʺʷʷ T ʷ.ʹʿ ʸ
Iron, 20st m0278n43 ʿʷʷ–ʸʷʷʷ T ʷ.ʽʷ–ʷ.ʾʷ ʸ
Iron, 20st ox838z43 ʸʷʷ T ʷ.ʽʻ ʹ
Iron, 20st ox838z43 ʹʽʷ T ʷ.ʽʽ ʻ
Iron, 20st ox838z43 ʺʿ T ʷ.ʽʺ ʻ
Iron, 20st ox838z43 ʼʺʿ T ʷ.ʾʽ ʻ
Iron, 20st ox838z43 0t ʽʷʷ°C ʹʷʷ–ʽʷʷ T ʷ.ʽʻ–ʷ.ʾʿ ʸ
Iron, 20st pol8s743 ʹʷʷ T ʷ.ʹʸ ʸ
Iron, 20st pol8s743 ʺʿ T ʷ.ʹʸ ʻ
Iron, 20st pol8s743 ʻʷ T ʷ.ʹʸ ʹ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʾʿ
www.valuetronics.com



Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
Iron, 20st unwork43 ˀʷʷ–ʸʸʷʷ T ʷ.ʿʾ–ʷ.ˀʼ ʸ
Krylon Ultr0-5l0t
1l02k ʸʽʷʹ

Fl0t 1l02k Room t4mp4r0-
tur4 up to ʸʾʼ

LW ≈ ʷ.ˀʽ ʸʹ

Krylon Ultr0-5l0t
1l02k ʸʽʷʹ

Fl0t 1l02k Room t4mp4r0-
tur4 up to ʸʾʼ

MW ≈ ʷ.ˀʾ ʸʹ

L02qu4r ʺ 2olors spr0y43
on Alum8num

ʾʷ SW ʷ.ʼʷ–ʷ.ʼʺ ˀ

L02qu4r ʺ 2olors spr0y43
on Alum8num

ʾʷ LW ʷ.ˀʹ–ʷ.ˀʻ ˀ

L02qu4r Alum8num on
rou67 sur5024

ʹʷ T ʷ.ʻ ʸ

L02qu4r 10k4l8t4 ʿʷ T ʷ.ʿʺ ʸ
L02qu4r 1l02k, 3ull ʻʷ–ʸʷʷ T ʷ.ˀʽ–ʷ.ˀʿ ʸ
L02qu4r 1l02k, m0tt4 ʸʷʷ T ʷ.ˀʾ ʹ
L02qu4r 1l02k, s78ny,

spr0y43 on 8ron
ʹʷ T ʷ.ʿʾ ʸ

L02qu4r 740t–r4s8st0nt ʸʷʷ T ʷ.ˀʹ ʸ
L02qu4r w78t4 ʸʷʷ T ʷ.ˀʹ ʹ
L02qu4r w78t4 ʻʷ–ʸʷʷ T ʷ.ʿ–ʷ.ˀʼ ʸ
L403 ox838z43 0t ʹʷʷ°C ʹʷʷ T ʷ.ʽʺ ʸ
L403 ox838z43, 6r0y ʹʷ T ʷ.ʹʿ ʸ
L403 ox838z43, 6r0y ʹʹ T ʷ.ʹʿ ʻ
L403 s78ny ʹʼʷ T ʷ.ʷʿ ʸ
L403 unox838z43,

pol8s743
ʸʷʷ T ʷ.ʷʼ ʻ

L403 r43 ʸʷʷ T ʷ.ˀʺ ʻ
L403 r43, pow34r ʸʷʷ T ʷ.ˀʺ ʸ
L40t74r t0nn43 T ʷ.ʾʼ–ʷ.ʿʷ ʸ
L8m4 T ʷ.ʺ–ʷ.ʻ ʸ
M06n4s8um ʹʹ T ʷ.ʷʾ ʻ
M06n4s8um ʹʽʷ T ʷ.ʸʺ ʻ
M06n4s8um ʼʺʿ T ʷ.ʸʿ ʻ
M06n4s8um pol8s743 ʹʷ T ʷ.ʷʾ ʹ
M06n4s8um
pow34r

T ʷ.ʿʽ ʸ

Moly134num ʸʼʷʷ–ʹʹʷʷ T ʷ.ʸˀ–ʷ.ʹʽ ʸ
Moly134num ʽʷʷ–ʸʷʷʷ T ʷ.ʷʿ–ʷ.ʸʺ ʸ
Moly134num 58l0m4nt ʾʷʷ–ʹʼʷʷ T ʷ.ʸ–ʷ.ʺ ʸ
Mort0r ʸʾ SW ʷ.ʿʾ ʼ
Mort0r 3ry ʺʽ SW ʷ.ˀʻ ʾ
N4xt4l V4lv4t ʿʸʸ-
ʹʸ Bl02k

Fl0t 1l02k –ʽʷ–ʸʼʷ LW > ʷ.ˀʾ ʸʷ 0n3
ʸʸ

#Tʿʸʷʹʼʹ; r. AD/ʻʺʽʾʼ/ʻʺʽʾʼ; 4n-US ʾˀ
www.valuetronics.com



Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
N827rom4 roll43 ʾʷʷ T ʷ.ʹʼ ʸ
N827rom4 s0n31l0st43 ʾʷʷ T ʷ.ʾʷ ʸ
N827rom4 w8r4, 2l40n ʼʷ T ʷ.ʽʼ ʸ
N827rom4 w8r4, 2l40n ʼʷʷ–ʸʷʷʷ T ʷ.ʾʸ–ʷ.ʾˀ ʸ
N827rom4 w8r4, ox838z43 ʼʷ–ʼʷʷ T ʷ.ˀʼ–ʷ.ˀʿ ʸ
N82k4l 1r867t m0tt4 ʸʹʹ T ʷ.ʷʻʸ ʻ
N82k4l 2omm4r280lly pur4,

pol8s743
ʸʷʷ T ʷ.ʷʻʼ ʸ

N82k4l 2omm4r280lly pur4,
pol8s743

ʹʷʷ–ʻʷʷ T ʷ.ʷʾ–ʷ.ʷˀ ʸ

N82k4l 4l42trolyt82 ʹʹ T ʷ.ʷʻ ʻ
N82k4l 4l42trolyt82 ʹʽʷ T ʷ.ʷʾ ʻ
N82k4l 4l42trolyt82 ʺʿ T ʷ.ʷʽ ʻ
N82k4l 4l42trolyt82 ʼʺʿ T ʷ.ʸʷ ʻ
N82k4l 4l42tropl0t43 on

8ron, pol8s743
ʹʹ T ʷ.ʷʻʼ ʻ

N82k4l 4l42tropl0t43 on
8ron, unpol8s743

ʹʷ T ʷ.ʸʸ–ʷ.ʻʷ ʸ

N82k4l 4l42tropl0t43 on
8ron, unpol8s743

ʹʹ T ʷ.ʸʸ ʻ

N82k4l 4l42tropl0t43,
pol8s743

ʹʷ T ʷ.ʷʼ ʹ

N82k4l ox838z43 ʸʹʹʾ T ʷ.ʿʼ ʻ
N82k4l ox838z43 ʹʷʷ T ʷ.ʺʾ ʹ
N82k4l ox838z43 ʹʹʾ T ʷ.ʺʾ ʻ
N82k4l ox838z43 0t ʽʷʷ°C ʹʷʷ–ʽʷʷ T ʷ.ʺʾ–ʷ.ʻʿ ʸ
N82k4l pol8s743 ʸʹʹ T ʷ.ʷʻʼ ʻ
N82k4l w8r4 ʹʷʷ–ʸʷʷʷ T ʷ.ʸ–ʷ.ʹ ʸ
N82k4l ox834 ʸʷʷʷ–ʸʹʼʷ T ʷ.ʾʼ–ʷ.ʿʽ ʸ
N82k4l ox834 ʼʷʷ–ʽʼʷ T ʷ.ʼʹ–ʷ.ʼˀ ʸ
O8l, lu1r820t8n6 ʷ.ʷʹʼ mm 58lm ʹʷ T ʷ.ʹʾ ʹ
O8l, lu1r820t8n6 ʷ.ʷʼʷ mm 58lm ʹʷ T ʷ.ʻʽ ʹ
O8l, lu1r820t8n6 ʷ.ʸʹʼ mm 58lm ʹʷ T ʷ.ʾʹ ʹ
O8l, lu1r820t8n6 58lm on N8 10s4: N8

10s4 only
ʹʷ T ʷ.ʷʼ ʹ

O8l, lu1r820t8n6 t782k 2o0t8n6 ʹʷ T ʷ.ʿʹ ʹ
P08nt ʿ 38554r4nt 2olors

0n3 qu0l8t84s
ʾʷ SW ʷ.ʿʿ–ʷ.ˀʽ ˀ

P08nt ʿ 38554r4nt 2olors
0n3 qu0l8t84s

ʾʷ LW ʷ.ˀʹ–ʷ.ˀʻ ˀ

P08nt Alum8num, v0r8ous
064s

ʼʷ–ʸʷʷ T ʷ.ʹʾ–ʷ.ʽʾ ʸ

P08nt 203m8um y4llow T ʷ.ʹʿ–ʷ.ʺʺ ʸ
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Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
P08nt 27rom4 6r44n T ʷ.ʽʼ–ʷ.ʾʷ ʸ
P08nt 2o10lt 1lu4 T ʷ.ʾ–ʷ.ʿ ʸ
P08nt o8l ʸʾ SW ʷ.ʿʾ ʼ
P08nt o8l 10s43, 0v4r064

o5 ʸʽ 2olors
ʸʷʷ T ʷ.ˀʻ ʹ

P08nt o8l, 1l02k 5l0t ʹʷ SW ʷ.ˀʻ ʽ
P08nt o8l, 1l02k 6loss ʹʷ SW ʷ.ˀʹ ʽ
P08nt o8l, 6r0y 5l0t ʹʷ SW ʷ.ˀʾ ʽ
P08nt o8l, 6r0y 6loss ʹʷ SW ʷ.ˀʽ ʽ
P08nt o8l, v0r8ous 2olors ʸʷʷ T ʷ.ˀʹ–ʷ.ˀʽ ʸ
P08nt pl0st82, 1l02k ʹʷ SW ʷ.ˀʼ ʽ
P08nt pl0st82, w78t4 ʹʷ SW ʷ.ʿʻ ʽ
P0p4r ʻ 38554r4nt 2olors ʾʷ SW ʷ.ʽʿ–ʷ.ʾʻ ˀ
P0p4r ʻ 38554r4nt 2olors ʾʷ LW ʷ.ˀʹ–ʷ.ˀʻ ˀ
P0p4r 1l02k T ʷ.ˀʷ ʸ
P0p4r 1l02k, 3ull T ʷ.ˀʻ ʸ
P0p4r 1l02k, 3ull ʾʷ SW ʷ.ʿʽ ˀ
P0p4r 1l02k, 3ull ʾʷ LW ʷ.ʿˀ ˀ
P0p4r 1lu4, 30rk T ʷ.ʿʻ ʸ
P0p4r 2o0t43 w8t7 1l02k

l02qu4r
T ʷ.ˀʺ ʸ

P0p4r 6r44n T ʷ.ʿʼ ʸ
P0p4r r43 T ʷ.ʾʽ ʸ
P0p4r w78t4 ʹʷ T ʷ.ʾ–ʷ.ˀ ʸ
P0p4r w78t4 1on3 ʹʷ T ʷ.ˀʺ ʹ
P0p4r w78t4, ʺ 38554r4nt

6loss4s
ʾʷ SW ʷ.ʾʽ–ʷ.ʾʿ ˀ

P0p4r w78t4, ʺ 38554r4nt
6loss4s

ʾʷ LW ʷ.ʿʿ–ʷ.ˀʷ ˀ

P0p4r y4llow T ʷ.ʾʹ ʸ
Pl0st4r ʸʾ SW ʷ.ʿʽ ʼ
Pl0st4r pl0st4r1o0r3,

untr40t43
ʹʷ SW ʷ.ˀʷ ʽ

Pl0st4r rou67 2o0t ʹʷ T ʷ.ˀʸ ʹ
Pl0st82 6l0ss 581r4 l0m8-

n0t4 ƺpr8nt43 28r2.
1o0r3ƻ

ʾʷ SW ʷ.ˀʻ ˀ

Pl0st82 6l0ss 581r4 l0m8-
n0t4 ƺpr8nt43 28r2.
1o0r3ƻ

ʾʷ LW ʷ.ˀʸ ˀ

Pl0st82 polyur4t70n4 8so-
l0t8on 1o0r3

ʾʷ LW ʷ.ʼʼ ˀ
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Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
Pl0st82 polyur4t70n4 8so-

l0t8on 1o0r3
ʾʷ SW ʷ.ʹˀ ˀ

Pl0st82 PVC, pl0st82 5loor,
3ull, stru2tur43

ʾʷ SW ʷ.ˀʻ ˀ

Pl0st82 PVC, pl0st82 5loor,
3ull, stru2tur43

ʾʷ LW ʷ.ˀʺ ˀ

Pl0t8num ʸʷʷ T ʷ.ʷʼ ʻ
Pl0t8num ʸʷʷʷ–ʸʼʷʷ T ʷ.ʸʻ–ʷ.ʸʿ ʸ
Pl0t8num ʸʷˀʻ T ʷ.ʸʿ ʻ
Pl0t8num ʸʾ T ʷ.ʷʸʽ ʻ
Pl0t8num ʹʹ T ʷ.ʷʺ ʻ
Pl0t8num ʹʽʷ T ʷ.ʷʽ ʻ
Pl0t8num ʼʺʿ T ʷ.ʸʷ ʻ
Pl0t8num pur4, pol8s743 ʹʷʷ–ʽʷʷ T ʷ.ʷʼ–ʷ.ʸʷ ʸ
Pl0t8num r811on ˀʷʷ–ʸʸʷʷ T ʷ.ʸʹ–ʷ.ʸʾ ʸ
Pl0t8num w8r4 ʸʻʷʷ T ʷ.ʸʿ ʸ
Pl0t8num w8r4 ʼʷʷ–ʸʷʷʷ T ʷ.ʸʷ–ʷ.ʸʽ ʸ
Pl0t8num w8r4 ʼʷ–ʹʷʷ T ʷ.ʷʽ–ʷ.ʷʾ ʸ
Por24l08n 6l0z43 ʹʷ T ʷ.ˀʹ ʸ
Por24l08n w78t4, s78ny T ʷ.ʾʷ–ʷ.ʾʼ ʸ
Ru114r 70r3 ʹʷ T ʷ.ˀʼ ʸ
Ru114r so5t, 6r0y, rou67 ʹʷ T ʷ.ˀʼ ʸ
S0n3 T ʷ.ʽʷ ʸ
S0n3 ʹʷ T ʷ.ˀʷ ʹ
S0n3ston4 pol8s743 ʸˀ LLW ʷ.ˀʷˀ ʿ
S0n3ston4 rou67 ʸˀ LLW ʷ.ˀʺʼ ʿ
S8lv4r pol8s743 ʸʷʷ T ʷ.ʷʺ ʹ
S8lv4r pur4, pol8s743 ʹʷʷ–ʽʷʷ T ʷ.ʷʹ–ʷ.ʷʺ ʸ
Sk8n 7um0n ʺʹ T ʷ.ˀʿ ʹ
Sl06 1o8l4r ʷ–ʸʷʷ T ʷ.ˀʾ–ʷ.ˀʺ ʸ
Sl06 1o8l4r ʸʻʷʷ–ʸʿʷʷ T ʷ.ʽˀ–ʷ.ʽʾ ʸ
Sl06 1o8l4r ʹʷʷ–ʼʷʷ T ʷ.ʿˀ–ʷ.ʾʿ ʸ
Sl06 1o8l4r ʽʷʷ–ʸʹʷʷ T ʷ.ʾʽ–ʷ.ʾʷ ʸ
Snow: S44 W0t4r
So8l 3ry ʹʷ T ʷ.ˀʹ ʹ
So8l s0tur0t43 w8t7

w0t4r
ʹʷ T ʷ.ˀʼ ʹ

St08nl4ss st44l 0lloy, ʿ% N8, ʸʿ%
Cr

ʼʷʷ T ʷ.ʺʼ ʸ

St08nl4ss st44l roll43 ʾʷʷ T ʷ.ʻʼ ʸ
St08nl4ss st44l s0n31l0st43 ʾʷʷ T ʷ.ʾʷ ʸ
St08nl4ss st44l s744t, pol8s743 ʾʷ SW ʷ.ʸʿ ˀ
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Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
St08nl4ss st44l s744t, pol8s743 ʾʷ LW ʷ.ʸʻ ˀ
St08nl4ss st44l s744t, untr40t43,

som4w70t
s2r0t2743

ʾʷ SW ʷ.ʺʷ ˀ

St08nl4ss st44l s744t, untr40t43,
som4w70t
s2r0t2743

ʾʷ LW ʷ.ʹʿ ˀ

St08nl4ss st44l typ4 ʸʿ-ʿ, 1u5543 ʹʷ T ʷ.ʸʽ ʹ
St08nl4ss st44l typ4 ʸʿ-ʿ, ox8-

38z43 0t ʿʷʷ°C
ʽʷ T ʷ.ʿʼ ʹ

Stu22o rou67, l8m4 ʸʷ–ˀʷ T ʷ.ˀʸ ʸ
Styro5o0m 8nsul0t8on ʺʾ SW ʷ.ʽʷ ʾ
T0r T ʷ.ʾˀ–ʷ.ʿʻ ʸ
T0r p0p4r ʹʷ T ʷ.ˀʸ–ʷ.ˀʺ ʸ
T8l4 6l0z43 ʸʾ SW ʷ.ˀʻ ʼ
T8n 1urn8s743 ʹʷ–ʼʷ T ʷ.ʷʻ–ʷ.ʷʽ ʸ
T8n t8n–pl0t43 s744t

8ron
ʸʷʷ T ʷ.ʷʾ ʹ

T8t0n8um ox838z43 0t ʼʻʷ°C ʸʷʷʷ T ʷ.ʽʷ ʸ
T8t0n8um ox838z43 0t ʼʻʷ°C ʹʷʷ T ʷ.ʻʷ ʸ
T8t0n8um ox838z43 0t ʼʻʷ°C ʼʷʷ T ʷ.ʼʷ ʸ
T8t0n8um pol8s743 ʸʷʷʷ T ʷ.ʺʽ ʸ
T8t0n8um pol8s743 ʹʷʷ T ʷ.ʸʼ ʸ
T8t0n8um pol8s743 ʼʷʷ T ʷ.ʹʷ ʸ
Tun6st4n ʸʼʷʷ–ʹʹʷʷ T ʷ.ʹʻ–ʷ.ʺʸ ʸ
Tun6st4n ʹʷʷ T ʷ.ʷʼ ʸ
Tun6st4n ʽʷʷ–ʸʷʷʷ T ʷ.ʸ–ʷ.ʸʽ ʸ
Tun6st4n 58l0m4nt ʺʺʷʷ T ʷ.ʺˀ ʸ
V0rn8s7 5l0t ʹʷ SW ʷ.ˀʺ ʽ
V0rn8s7 on o0k p0rqu4t

5loor
ʾʷ SW ʷ.ˀʷ ˀ

V0rn8s7 on o0k p0rqu4t
5loor

ʾʷ LW ʷ.ˀʷ–ʷ.ˀʺ ˀ

W0llp0p4r sl867t p0tt4rn, l867t
6r0y

ʹʷ SW ʷ.ʿʼ ʽ

W0llp0p4r sl867t p0tt4rn, r43 ʹʷ SW ʷ.ˀʷ ʽ
W0t4r 38st8ll43 ʹʷ T ʷ.ˀʽ ʹ
W0t4r 5rost 2ryst0ls –ʸʷ T ʷ.ˀʿ ʹ
W0t4r 824, 2ov4r43 w8t7

740vy 5rost
ʷ T ʷ.ˀʿ ʸ

W0t4r 824, smoot7 ʷ T ʷ.ˀʾ ʸ
W0t4r 824, smoot7 –ʸʷ T ʷ.ˀʽ ʹ
W0t4r l0y4r >ʷ.ʸ mm

t782k
ʷ–ʸʷʷ T ʷ.ˀʼ–ʷ.ˀʿ ʸ
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Em8ss8v8ty t01l4sʹʸ

T01l4 ʹʸ.ʸ T: Tot0l sp42trum; SW: ʹ–ʼ µm; LW: ʿ–ʸʻ µm, LLW: ʽ.ʼ–ʹʷ µm; ʸ: M0t4r80l; ʹ: Sp4285820t8on; ʺ:
T4mp4r0tur4 8n °C; ʻ: Sp42trum; ʼ: Em8ss8v8ty: ʽ:R454r4n24 ƺ2ont8nu43ƻ

ʸ ʹ ʺ ʻ ʼ ʽ
W0t4r snow T ʷ.ʿ ʸ
W0t4r snow –ʸʷ T ʷ.ʿʼ ʹ
Woo3 ʸʾ SW ʷ.ˀʿ ʼ
Woo3 ʸˀ LLW ʷ.ˀʽʹ ʿ
Woo3 6roun3 T ʷ.ʼ–ʷ.ʾ ʸ
Woo3 p8n4, ʻ 38554r4nt

s0mpl4s
ʾʷ SW ʷ.ʽʾ–ʷ.ʾʼ ˀ

Woo3 p8n4, ʻ 38554r4nt
s0mpl4s

ʾʷ LW ʷ.ʿʸ–ʷ.ʿˀ ˀ

Woo3 pl0n43 ʹʷ T ʷ.ʿ–ʷ.ˀ ʸ
Woo3 pl0n43 o0k ʹʷ T ʷ.ˀʷ ʹ
Woo3 pl0n43 o0k ʾʷ SW ʷ.ʾʾ ˀ
Woo3 pl0n43 o0k ʾʷ LW ʷ.ʿʿ ˀ
Woo3 plywoo3, smoot7,

3ry
ʺʽ SW ʷ.ʿʹ ʾ

Woo3 plywoo3,
untr40t43

ʹʷ SW ʷ.ʿʺ ʽ

Woo3 w78t4, 30mp ʹʷ T ʷ.ʾ–ʷ.ʿ ʸ
Z8n2 ox838z43 0t ʻʷʷ°C ʻʷʷ T ʷ.ʸʸ ʸ
Z8n2 ox838z43 sur5024 ʸʷʷʷ–ʸʹʷʷ T ʷ.ʼʷ–ʷ.ʽʷ ʸ
Z8n2 pol8s743 ʹʷʷ–ʺʷʷ T ʷ.ʷʻ–ʷ.ʷʼ ʸ
Z8n2 s744t ʼʷ T ʷ.ʹʷ ʸ
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A not4 on t74 typ45024 us43 8n t78s pu1l820t8on
T78s pu1l820t8on w0s typ4s4t us8n6 L8notyp4 H4lv4t820™Worl3. H4lv4t820™ w0s 34s86n43 1y M0x M8438n64r
ƺʸˀʸʷ–ʸˀʿʷƻ
LOEF ƺL8st O5 E5542t8v4 F8l4sƻ
Tʼʷʸʹʼʷ.xml; 4n-US; AD; ʻʺʽʾʼ; ʹʷʸʾ-ʷʾ-ʷʽ
Tʼʷʼʼʼʹ.xml; 4n-US; ˀʼˀˀ; ʹʷʸʺ-ʸʸ-ʷʼ
Tʼʷʼʻʽˀ.xml; 4n-US; ʺˀʽʿˀ; ʹʷʸʾ-ʷʸ-ʹʼ
Tʼʷʼʷʸʺ.xml; 4n-US; ʺˀʽʿˀ; ʹʷʸʾ-ʷʸ-ʹʼ
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Tʼʷʽʷʼʸ.xml; 4n-US; ʻʷʻʽʷ; ʹʷʸʾ-ʷʹ-ʹʷ
Tʼʷʼʷʷʼ.xml; 4n-US; ʻʹʿʸʷ; ʹʷʸʾ-ʷʼ-ʹʺ
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