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In electronics and electrical engineering, a fuse is a type of low
resistance resistor that acts as a sacrificial device to provide
overcurrentprotection, of either the load or source circuit. Its
essential component is a metal wire or strip that melts when too
much current flows through it, interrupting the circuit that it connects.
Short circuits, overloading, mismatched loads, or device failure are
the prime reasons for excessive current. Fuses can be used as
alternatives to circuit breakers
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A shaded-pole motor is the original type of AC single-phase induction
motor. A shaded-pole motor is a small squirrel-cage motor in which
the auxiliary winding is composed of a copper ring or bar surrounding
a portion of each pole.This auxiliary single-turn winding is called
a shading coil. Currents induced in this coil by the magnetic field
create a second electrical phase by delaying the phase ofmagnetic
flux change for that pole (a shaded pole) enough to provide a phase
rotating magnetic field. The direction of rotation is from the unshaded
side to the shaded (ring) side of the pole.
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Water Cooler, Cooler is the water evaporates, cools the air. Water
Coolers work with evaporative cooling process.Evaporative cooling
process in which the natural phenomenon of evaporation is used
as a heat absorber. In this process the air sensible heat and latent
heat needed to evaporate the water. The amount of sensible heat
absorbed depends on the amount of water that evaporates.

el OIS

b laows aigS cpl ool Jlosal, S0l oz o ‘TJI S U .-‘);:Sﬂag,fl;,b;):
Olﬂﬁ‘w‘)’l{w‘Lgb_go&_‘uédsﬁ)yajﬁju\_:JSOQL&_w‘é_‘{Lcui_&S:}‘)lS‘bm

slodo glsil (aaloyw 5 (—ale)S (BaS Gimy (Heiol glao ) Lus 508 g
Oize 5 Sliges Glol 5l 8l Ojlaspe 45 0l sp g (wdipe 5 (555t
5 OhBSlen 60l izen 5 Sl () Sl g cmai e o sl L
S50 i Ay (2555 ly 5 dgins 9o (516 Billae 4S5 e U oLt a0y Lol

oo |8 by oo aillla je by 5

<4 I

Sl © e
G e 29% 93 y9igeg Sl @
Q_é. Jta.»‘ d=> 0
yobs @ Sl ol 5@
B 9 L sl JUS e O3 cu po Pl 5l @
HBLL e s, ¥ e
wlgyp dows ®

ATJ]GQ‘)M.



Sl JsS El milio Dbl St (lsm 5 ST b (iblis 53 Gl els Sz (ol Lo JS -
sloslaiwl gy el sl auled o S s J5be J210 (slan cdllal 4y iolo puo sl 1 0gdle ¢ ]
Sgmls 03 Aoy 0L 1555 g 5 (Jlad bl o (T sl sS

Jobes G5 asgie (35 sl yJsS )0 a8 (50 40wl Dly £e e sgam 0 (ol Lo lsS (s lasgie
SylsS B yan VD sga> (55 b Js L anslin )3 (ool (slo o550 (30 Brae el S VE -
b e sl Jone b otz talo s sl 2T sl 58 3l ool 055 on ol |, (55
S5A S mae SLls (o g 5315 Lo J55) gorlae dsed sloolSiws Lo Joe ;500 4y Comd 5 5015
O Cemilgr joe jebate a5 sla o)LiS L (Sl L (58 ST (o S 28y 0 Y
2P O A ded 5 (S0 S 550 by Cwloans S A ol IS SIS 0 48 (5 gak sl
203y 5 o0 2l S S e cS o g g anlie

Gl S g,y dalol jglaie 4y polae & jgody ol JoS Alados (0 00l a il Ol ay ;0 B, b
Slao,lS 50 35250 Sladijg) 35k 5l (B Alwgts 192 .99,5 oo JsS sla iy 09,5 w9l ye g
laJlisy s, 5l @l et czse s Sl 5 9S00 s5e sy laligy ol 5l 5 olSiws
3,550 HsS azpas> 3 Ol g 1 1sS sla gy jo 95250 Cygby Ly oo adgi (sloys 00,5 o
3099,5 (oo Jiie BT (slad 4y o Ly g Rl )0 dm ;0 S 3k 5T Le JUIS daulgay 9 05 oo
el go S|y laome slop ol jsed sk Sl (ol sla S 28

oy 9 55550 O8) ol )3 (Sl Al g0 Lk S5y Jdoay (ol ;55 (6, K B, I -Y
@ Sl by Sl dyjo b wlakd ol il el a5l O 50 50 s Loy sl a2 o5 (&
el yrasi g gas B Sl

JUIS s a1, Sl 510 (glom 48 518 (ol a2y 95) St 553l (53
S b S5 () A0 S0 )b 5l g 5B se oaal (50l L (58 eded o0
Js> ol dnsly s JSb b aS o (solass ) g8 00,5 (o0 Joate HoTge ASUS A des

| 00 J.oS—w.' s».\i)‘.) )‘)j 4”‘9"'—”"‘ AS_’

3 o sl 55 Sk il ot ol LRSS (5 v S o st S
ol el Gl JsS o as gl ol Lacul Jlis ol sla JoS Joe pmunndlSe aslin Lado

23,5 o oolaiul Jligy sle au sl
S Gl sy s3lslns 3y o (59,5 S 3 5ty Ul (s sr ol st 55

ot F95 0,5 Sio> [N

Sl LT

s T Jos I



P 55t o S cole | ) pleoyy

O 3 e sl ol Jsl bl 5 cslsr 5 T Gloo ol sl oled plass (il eSSy
Sl oo slad |2l o

4l 0gy9 5l 5 iz 055 s sla Sogll 5l (g 5ladio Lo jol8 g3lslus ol sl JsS (izean
S 5 S5l JUIS

Olesily b bt )0 650 Giale o dlaly (loa L s lslw (T slo JsS )0 3ok oy
el Gz )l ge 5 plaie S5 b 485 51 gk vy 525 o B esliinl 5550 YU (6 S
A8 g ay o0 Jilde 10 (glalaw 0y il 00 )53 Wign w4 g ool Al b g mdcughb, cols L
Ol S g e LSS 50,5 Slep g 9580 0 b e 09 A Sl QA L sl
Slgo azs 10 g Sl a9 Ladls Ol JLsu 505,515 J b5 g ba L5 aes ool ops
les adgi |y gadas 5 S

395 il (09— g Caghy cyidils o ay oS ‘_,’J Gl IS 10 ool ai gla Jliigy S 5
oola ol 0)9.06).]51_»»5\4‘&&;‘50 db‘my‘bbd‘)—;lajc)u JLM‘ wsaouui
U510 oy Ui 55T 5 )8 JLil aibe 5 il oz s Crols (530alns ool (gl oS o

aops Fr (I g Jlisgy ol sl oS 5 395 20,08 o Aigad d o (s3l5k (T sLa S
RS BN K

s s sl ol (glo JsS 130 i o oges |, il o,Slae T sl s 45 (g gl oy 5l oolicl
sl 5 A 455 99 (NS Glisisspl Bran  Hgene Jdgy (ol Lo dsS 4

s sl ol 487 gl oyl b e o 587 0o b il o) IS5, 1
2090 Iy o S syl (49,0 4y ol (09,5 (6
Sg-dise b 135 4 Lol s loay pis Lasgt Ol oy 25
232 (0S5 Sl bl el SV Sy pl lapins plenl
ol ey 05 (o e oo 5 T (sl JsSge (s (oS50
D e B0 oY1) Ol Lad a sl T L YV oga >

T g gy Loy S35 cclog oo laslas o by S5 sloytlg ol 1

Dy n odliiwl cixio la Ko 10 s g 0l Coiaw 5,4 5 st (s goa b a8 5 Ul x5 g
s aS ol ool e alg ol aloee 5108 ,5 oolai ol ()] 5l e g dviiad Ol ol ol g0 SO Bjlas 4o

MLM)LSA oli._wbébdl.;ls&:_my |) a)lS 6‘9.@ ‘).a) .A_...JL;)L’ 6L@$l.’s"ol.su_‘..u69))_m‘3f‘w

ol
shuste S )

ity




loJldg (595 2 e 3 990 Zulad laJLdgy YL yo slaglogh 4 Seis 3l cooyg xS oy O
4 0S oo yeme wgbye slalis 59, 3l Iy 8 558Ul IS Lo o 0 a5 S 1) Ll 9 05500
o i g wbye oL, 55, 31 lsd 9t 335 e cshan il L5 Ly JUIS 5, b
Odd S e a0 g aiS e oz g sle S (o o gl Ol s os b e Ly
shloas bla ;o ;IS uloo, 5 ol o)ly a0 q sgas Cosb, L ST glep 050 0 lgn

505 a5 Lo S g g e b5 45 Lal cdsS o IS g 0051 L ol St glya 5 ol

aalllas CBo 4 |y Al gy slosal, o 80 04 B o dogi 10T 09 B 0 g0 ol 008
cowsles

IRCEVES. JPP ROV N - v VR [ P5{ ISR IO | GV TN E) - U U U Y3 K+ IR J D= WS X
el a8 10 CaSh Ogd TO e IS eolss 8 b as il pl aeas TO e IS O Le

S35 (S s (15> (ylonily 53 e SUSG ©

DS o 55 03l Lo sl Jgere lo mwles a5 sles (TSl sos @

Casby U oS 5 ] omims sl gl el a1, Lid e slya ,51:(TWD) 5 gLoo @
| eimslos e baiions 5 @iS |y sty (5o 5T JLo i ol Iy sloo 05 70+
oS o= €5 gloo» QTQ{AJA-ZS@JM&O}J‘SACA_}U 6luﬁ)a@_wuoﬁjl;sid'lplo
5z 95 les TTS)og oo oy doyd a5 Sl (5505 (5L o 5 (6 e el N
_ Tdb-Ts (oBSwo

Tdb-Twb

ol oo 5 sles an |, Slas slos ansb AV e Gledily 5 0SS G (6t pianas 1S
21 A5 Hledily e 3Sle g0 algs ey ol Ko el 09 iG55 sles an SLis sles ax
el 8 oy syl 5 5 ZAD (3ol 2 ;158 5 ZAe Jliy,

¥V LY s slod 00,5 el ol 8l sl b ol of 5 colw ax 0 YA LYY s Les coul o3
Cash rsiman el Jozxd Jt yu slos 4z 0 ¥ 51 iy sles 5 Jmood Jotlh glood iz 0
5 ol el crge doyn Fr 5l i sles ol ao o Fe B ol 8l 6l e B oo
ol Ssllgn iole S 09 oo (i blswe (and Sis g iy (g cozrge a3 Ve 5l S
(st Gl Ll b s 215 1y Las 0l g 591 Cssboy az 5) 355 n (o s,

%n

NEIFIF ST

At I



P 5550 o Js5 ol |V plasyy

ELA Il 10 09290 (S5 Ui o euanS (92 10 S9290 e S e S 1 i b y @
L) g 5 9 Sl (ool Ll B o g digi o0 (N el 8 LBy o laelis b b
&S Jaie celw G ol lan CcaSe e Fee e Bo)lo a8 8 S Fee e b.ﬂ,l;)l_uoowu’.ouos_c

A s sleysy I

29 99 Lo ygise S oo dngd 1) e lgo 5 0l iz oo | 58 L aly S 5S H90 99 sl sise

JB 10 (536 b 50 99 ygi g0 — A

T e A ¥ gl aado jo ja0 Ve 9 V00 dga> ol i ay jaige ) 08 50 sle g0
Ll o)ls 3l Sa g (5SS el mee S 590 il Slryge Sl S e sl
@ bgrye 315 5 (oS ol Loy o 99 12 )3 0,5 (oo )l 6 y5b o (SeS T e
58 so )8 ol 35 b sl gige Lel ans g0l 5o ls 5158 Jlae ;0 0lsam 550 ()]

295 Ll (5L gy o

L (3 Ghgrso 6ol Sue (3 (691,950 VY 55
S oL e pw

Lo g g =¥
ISRl B Sig s =F  dnsw i BB Y o gy s0 dusleass o BWB L by )

A=Y
RCPIRVE SN [ Tpv
2970 & Joy
e sigry0=\F
Su-F
e BB L Ghg 50 =10 Sy pilg =Y
Sy s —A

Satly &ws Y 7 - L
- | 29 bwl g =N SWo o 9 g =) LI i 5959,
1P g lhw,()é s&,'d{i.

VY youad



Sl pSals

29 = sl 99,08 )13 553509 2SIl die (g )0 (59, 9lS (-
Ol am 5l it by (S o 30 g sl ol 05590 0l
Prae pw So 0l (e b () Seend jo 0l JLa]
399 oo g oo o HI Cladle Uy b 4y a S cewl ol 590
Lotda St g LOC e Lias L ada, oS
Ly oo Jae il COM cadle

95 23 45 (5 e baagt 35 50 51 53 F 0 S (ola CSLS Vg ane
Sl 0 48 (6y5b 09t (oo a9 5L 010 )15 954, e
dmog Lo cSlus oS o)ls 1,8 s (59, 5)5-b S e s0Le
o CSLLS (ol e yw) 990 8,5 ae o g Bga 40 g Sid
ol S oo @ a8 ) (gslaslely e e a2 9 S92 (e 5L
D510 y5Tge 490 a9 (g3laloly Jo (gl edos il e

MLAJ R |) 03— 4..\_..0‘3} 0)‘9.A r) )‘..\A)b

AS cllooly 1) plas’ s Glas be Torwl ool oolaiwl (455 g0 51 > 55 jlae jo -

Com

. : ..05 :. &
00,10 2508 po ol 3L a5l by gige ol LT -
S g0 4)1..b| o|) Q)L‘> 9 )lS rgj‘é E))L> l.: ‘) Sr =Y usl_ﬁ =

LYY YL

Hi
&
14 f
Y
LOW
€2
~o—ij|
9 f

Sl T




P 55t o S cole | ) pleoyy

3stoly g o b 930 93 H9ige . &

5l &l le a5 o,ls 54> T o Ad A sladl ol T e U oS slo ygige 4o

a8 )3 )93 WO+ ¢ (oo B S pg B oz Gy b oS 90 sl bl g pen @

A0 50 590 Vet (o) Sy g abad id (o pe LSS 90 sl (ol g e @

b ez gonpe LIl ol gy e @

B Ssls ssb a0 590 (ol g e L jlasilol) o oo (S5 9,0 50 Lo y5ige 55 0l o
T e sl o]y g e ey OF (ol 0o )3 YO Sga> dy 955, 590 4 (alSin 5 0515 (o0
Sz e |y 5559y 2l an a5 598 (ol e S (1] 50 090 o

5l 59l ol gas s 5 05 530 (o] ey s 10l 395 s (5 el 9iS 130 Ly 08 4 elSizn
A y3ge SIS 53 48 (GalS Laogs ol 530 V0 ay 55550 198y 5| e 9 Wigbige S
359y 995 (o0 e )l 1y 0S99 (ol o e 9 998 g0 ) el e 90 o Clon
WSy o0 S e b

Pl Io ke 45T Wed oo e wlws 93 4 ISl ol g e b S sl s

saely 3l b JsS slo 590 Y seglie Sladloly b JJsS™ (sl o590 -

VY pgas

e 78 ) slailely 3 b e slaygige o slailel) g e oo 235 (S5e8x -
$5e5 (0 518 e o 368 o508 e pb Dol (515 g slail el (51 -

Yoo VO« sl S (gl Ju ol D508 L sl gigas Sl
Fooe g¥0e e lo)dss sl b w‘% Sy L sl gigeg isdl @
Brer g F0e e lasS gl L ol 03 L (gl giges 2Sl @
Voo sloJss slp )b ool i\cﬁ‘ﬁé L sloysiges xSl @
33,5 o 5998 o o0liunl  jgig0 ol 10 Jadd sladlel) gla il 5I)

(32 (AU 5304 5 &0 yon 555045

1ol 25 T3 4 95 (5595 gog iSIl & yud ©




T ‘sa.h‘ C,gojLD.;o )‘ )L\_:‘o‘) T o Ls.o..d)‘ MSLM ‘(éb_miu )l_9 l_’) LF:AQLQ.A )‘A_" o‘) )3_35.0 B
sladlely jege oyl an o et do el s cil cdad Jle 9590 mly0 a8 ol cdad o ;L"

&b i oS JLai! il —F

pomodll (x5l 959y G- o,y sais s glae o)
By TR PO

3P g0 by =0 299y

S9y oig b yeig,)=F

ol S5 soguiuoll Shgy p0 -1 2950 s9me=V

Ldlxo g puF's )5 S VY
69y o 3l Giigs b (2 et

Cdw Ol 3l ounligy Heiliowl —A

) 199y S il oligs Jlasl dil> A
Al 4 9990 500 IugSS (538 Coma—IA

e o5l ol ol po b 3y )
Sgd g0 S5 plnil s 9 5O

353031 3055 S S pzmite Cannnd N4

S0y Sy Y.

gLl FUIW-Y sad g Y
o Gle ,Ksuss 3l 45
G970 GLEN g Y

s 3590 2505 (6l Hgi bl Bay GLE g =N
35 909l Al 210

259 M55 sl 599y
S amio i VY
Yo Poad

o 9 3= sanlins |y sl o8 1S 50 04>90 sl 530 P RN P -
B b yleyl s
les pasuioe Lol (satpannds ;0 1) 55390 g5

AT [

)9.15.0Oj_utso,al.‘x.,‘).'gs“_o.::\la_wjda‘uium‘sb‘)d_md.sjl;u]k(” "'T}‘g‘.:T:i . l.l_,)L,_,o_,
T e g LT ey o cal ST i b 1515 S 51 a8 158 ey S5




P sSs5Se  Ho8 cobo | ) ooy

Wgd oo pundl ) (S Ao 90 4 SleiBle sl JoS slacey
9 39 Ll b O ceny — I

295 buwl g
397 bl &
SISl Cdad SISl Cdad
299 90 oIS ST Qa'lsx =)
(SiSly Ldlxo g S Y P w0 4 O caoy Su5,lag S Y

S8 #0lg 9.0 500 VY S8 polg 3 000 —F

Ailg y Cooms g 9 =0
o L o =Y T

of w9 y9ilwl 5

o Jhgs 50 pblg 900 g g =V
L g1 0 yilg 9 0 50 9 @y =V

J g0 4 LY PR NP RV VRN 1 5
2550 4 Greg iy 800 )l SS gy Ol s 9 5555y =A

3 78l g ene =l S Hil 9 0 0=t

ey Al 1Y
Al Comw (g9 50 =0
ol Juass! ailg y =VA

of KLy Jlail Joo =)
(e L L)




i<

Sl 00519455 G

S8 yilg 9 oy gy —1° O Geny Lyl s =Y 9390 SV S92 o2 =)
ui ooy, 0410455 Sy JB Y

ONEAARY

2990 59y QB -F

Ol g &gy Y . .
TR TR 2590 YL hgy 0 =0

oy (Sl (A5 VY
00310455 1y g Lo y40 9 my =F

3590 il enyd Gip-t Blanloginy-A (Sl ikl Y
ol Jexe g ouiis s P90



P s T o5 el | ) plosyy




st skt S pity

IS Aoz 5

Cooling water pumps to help pump water from the tank and from
there transferred to the three-way water is driven studs.
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Normally the synchronous motor is similar in construction to an
induction motor but has no short-circuited rotor — which may be of
the DC or AC-excited, permanent-magnet or reluctance type.
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A thyristor is a solid-state semiconductor device with four layers of
alternating N and P-type material. It acts exclusively as a bistable
switch, conducting when the gate receives a current trigger, and
continuing to conduct while the voltage across the device is not
reversed (forward-biased).
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TRIAC, from triode for alternating current, is a generic trademark for
a three terminal electronic component that conducts current in ei-
ther direction when triggered. Its formal name is bidirectional triode
thyristor or bilateral triode thyristor.
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Most heating elements use Nichrome 80/20 (80% nickel, 20% chro-
mium) wire, ribbon, or strip. Nichrome 80/20 is an ideal material, be-
cause it has relatively high resistance and forms an adherent layer
of chromium oxide when it is heated for the first time.
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A thermostat is often the main control unit for a heating or cooling
system, through setting the target temperature. Thermostats can

be constructed in many ways and may use a variety of sensors to
measure the temperature.
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Microcontrollers are used in automatically controlled products and
devices, such as automobile engine control systems, implantable medical
devices, remote controls, office machines, appliances, power tools, toys
and other embedded systems.
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Wireless operations permit services, such as long-range communications,
that are impossible or impractical to implement with the use of wires.
The term is commonly used in the telecommunications industry to refer

to telecommunications systems which use some form of to transfer
information.
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Sensing is enabled within 200 ms for the E2K. Design the system
so that the power for the Sensor is turned ON before the power for
the load.
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Ulfrasonik

Sigul Wl Sows =Ny o

Sound is a natural phenomenon that provides us with information e

about our environment without physical contact, and over a range
of distances. Ultrasonic sensors utilize the properties of sound.
Objects and distances are determined precisely and with excellent
background suppression and immunity to many types of foreign
objects in the environment. The output used — switching, analog, or
both — is determined on the basis of your application requirements.
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Stepper motors are DC motors that move in discrere steps. They
have multiple coils that are organized in groups called “phases”.
By energizing each phase in sequence,the motor will rotate one
step at time.

With a computer controlled stepping you can achieve very precise
positioning and/or speed control. For this reason, stepper motors
are the motor of choice for many precision motion control applica-
tions.
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\- Non renewable
Y- Renewable

Y- Petorleum

f- Natural Gas

o- Coal

#- Propane

Y- Uranium
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\- Solar

Y- Wind

Y- Geothermal

f- Biomass

0- Hydro power & Ocean energy
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BERVERVRES

Renewable energy is energy obtained from sources that can be i

renewed. Wind, sunshine and water power are the most common.
You can use renewable energy resources for ever, they never run
out! Just like solar energy because the earth will keep on having
sunlight from the sun. Nonrenewable energy resources like coal,
oil and gas (fossil fuels) if used too much they will run out which
is exactly what is happening today. We have 2 options- find a new
energy resource or use the fossil fuels slower than we are now.
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A photovoltaic system, also solar PV power system, or PV system,
is a power system designed to supply usable solar powerby means
of photovoltaics. It consists of an arrangement of several compo-
nents, including solar panels to absorb and convert sunlight into
electricity, a solar inverter to change the electric current from DC to
AC, as well as mounting, cabling and other electrical accessories to
set up a working system. It may also use a solar tracking system to
improve the system’s overall performance and include an integrat-
ed battery solution, as prices for storage devices are expected to
decline.
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Renewable energy is generally defined as energy that is collected
fromresources which are naturally replenished on a human timescale,
such as sunlight, wind, rain, tides, waves, and geothermal heat.
Solar thermal technology uses the sun’s energy, rather than fossil
fuels, to generate low-cost, environmentally friendly thermal energy.
This energy is used to heat water or other fluids, and can also power
solar cooling systems.
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Flat plate thermal system for water heating are the most common
type. They consist of (1) a dark flat-plate absorber, (2) a transparent
cover that reduces heat losses, (3) a heat-transport fluid (air,
antifreeze or water) to remove heat from the absorber, and (4) a
heat insulating backing.
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What is an Evacuated Tube?

Evacuated tubes absorb solar energy and convert it into heat for
use in water heating. There are several types of evacuated tubes
used in solar thermal collectors.

This type of tube is chosen for its reliability, performance and cost
effectiveness.

Each evacuated tube consists of two glass tubes made from
extremely strong borosilicate glass. The outer tube is transparent
and allows sunlight to pass through with minimal reflection. The

inner tube is coated with an aluminum nitride (AI-N/Al) coating.

This selective surface is excellent at absorbing solar radiation with
minimal reflection losses. During the manufacturing process, the air
contained in the space between the two layers of glass is pumped

out, while the top of the tubes are exposed to high temperatures.
This fuses the two tubes together into a single evacuated tube.

This “evacuation” of the gasses forms a vacuum, which is the most
important factor in achieving the high performance of the evacuated
tubes.
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