i'rI.BDeBoolgg

E-BOOK

$ www.BDeBooks.com
© FB.com/BDeBooksCom
© BDeBooks.Com@gmail.com



el cﬁavmmf'@r—«: et vrcéra m&zﬁ’mﬂ oG ww e Sl g{gﬁg

' (Subject Code : 67@

FBAT

I EEEREELICRC e
i 25189 @ Aetim a4y

o= Sre TEtR, sfnfk afima g, R

SRR, TR AP qared, TR

HAQUE PUBLICATIONS (i

. \Ob JIETRTES (-:o:ﬂ wn) GIF-ddoo




20

cir

ad4

A3

re

L0 S

¥ A ay 1T
Tl AR Ty

b AR (IW BA), TT-3 300

(F¥ & derovqo

[e3r% F¢ s 1y afire]

(TYE G FINIT TTNE AT W% WrR T gempe
QI I s AT T0w wonter wely oy

YW P 3 WTWE 1008
& e 3 3¢ oA 200
T 4™ ¢ 3¢ TR A5
€ T 3y wFTE 034

¥ vy
Cs ST B2 e
e
CI T g

foarees
oS

o=
fér, am wfooreBry

et
for. mawm e corx

(T"IT 8 dYo.00 WWU




- cewseges

TZA AT AR TEAR AT TRAS 9 FAR A miﬁﬁ'ﬂﬁlquq:{)“
<2 eiers T | 4 T TwETTT R et IS T AT 8 TR Y et v
Preprarc i Aol S e SR @ ed @ M HeRme e W s |
61 1 TR | @ T2 WA T8 TS WO T AR T A B
| wzaf Rra-ae-futi @0t e de Serelien R vaed ¢ Ry ol o i
wﬁﬁaﬂaﬁm%mw,mﬁmwmnﬁﬁamwﬂ-mmmam N -
mwweﬂmﬁmﬂm@wmw,mmemﬁm_

wﬁﬁﬁwwmmwmmwmcﬁﬁaaﬂeﬂmmmﬁ! '

¥ T STRTEDA e e, mﬁﬁwﬁwsﬁfﬁaﬂwﬁﬁ wmsmw
memlﬁﬁﬁﬁﬁsﬁmﬂm Weﬁ@wﬁmﬁmm@aﬁ'ﬂ

me@ﬁvﬁfﬁmﬁww-mww m&mﬁﬁmﬁﬁ

WWWWW@WWWGW@&WWWM| :
¥ ewaTe s apt AR | AR s w1 Aoz, Siow e S B
TR W @ W T I e wE .




HWER THen W
[mmmqﬁﬁwmﬁmml




SyHéBUs

Subject
code

Name of the subject

6772 | Electrical Engineering project

| To provide the student with an opportunity to acquire knowiedge, skill and attitude in the
0l aroa of efectrical project with special emphasis on :

e Design and construction of electrical appliances, equipment and machineries.
3 @ Developing innovative ideas of the students and put them in action.

Improve operation of electrical equipment through original thinking.
SHORT DESCRIPTION
4 Electrical projects based on the availability of materials and facilities in the Institutes and
N market. Possible projects may be the improvement of design and construction of
3 electromagnetic fan regulator, electronic fan regulator, choke coil, electronic ballast, power
8 supply unit, solar power system, inverter, small transformer, small motor starter, water level
controller, rewinding of single phase motor and three phase induction motor. New ideas
8 (eading to actual construction will be given due importance.
DETAIL DESCRIPTION

Design and construct fan regulator (Electromagnetic type).

1.1 Study the ditferent manufacturer’s literature, catalogue or manuals.

1.2 Sketch the working drawing and circuit diagram.

1.3 Selecl the materials and size of the core.

1.4 Select the wire size.

15 Collect the materials required for construction of a fan regulator.

1.6 Collect the tools and equipment for construction of a fan regulator.

1.7 Construct core, base slider and covers of the fan regulator.

1.8  Construct former for winding.

1.9  Wind the wire on the former to manufacture coil.

1.10 Insert core in the wound former,

1.11, Test the winding.

1.12 Warp winding with cotton tape and insert ampere tubes in the terminals.
1.13 Connect the terminals in tapings.

1.14  Apply varnish to fill the core and winding.

1.15 Bake the winding and core

1.16  Analyze the construction cost.

1.17 Compare the design & construction of fan regulator with that of manutactured.




Design and construct fan regulator (Electronlc type). - |

2.1
2.2
23
24
25
2.6
27
28

Study different manutacturers literature / fnanuais or catalogues.
Select the speed regulating circuits for construction of fan regulator.
List materials & accessories required.

Construct circuit with proper connection.

Test the constructed circuit.

Set the base and cover.

Anaiyze the construction cost.

Prepare a report.-

Design and construct choke coil.

3.1
3.2
3.3
34
3.5
3.6
3.7
3.8
3.9
3.10
3.1
-3.12

3.13 -

3.14
3.15
3.16
3.17
3.18
3.19
3.20
321

Study different manufacturer’s literature / catalogue or manuals.
Skelch the detail working drawing and circuit diagram.
Select the core materials. .

Select the wire size for 20 watt tube light.”

Select the thickness, size and shape of the core.

Select tools and equipments required for the project work.
Construct core, base and cover for the project work.

Make a former for winding.

WwWind the wire on the former.

insert the core in the wound former.

Test the winding. .
warp the winding with the ampere cloth.

Insert terminals into the ampere tube. ,
Connect the terminals in the terminal screw & solder them.
Apply varnish on the wound coil. .

Fix up the wound former on the metal case.

Connect the choke with the tube light and observe its performance.
Analyze the harmonic components of current.

Measure the power factor.

Analyze the cost of making the choke.

Prepare a detail report on the project.

Design and construct electronic ballast.

4.1
4.2
4.3
4.4
45
48

47

Study the different manufacturer’s literature / catalogue or manuals.
Select ballast power for 40W / 20W tube light.

Draw the circuit diagram of the ballast. '

Fix up the components necessary for the ballast. L
Connect the ballast with the tube light and observe its performance.
Compare the energy cost of electronic ballast with electromagnetic one.
Prepare a detail report on the project. i

Design and construct a power supply unit.

5.1
5.2
5.3
54
5.5

Study different manufacturer’s literature / catalogue or manual,

Draw the circuit diagram and working diagram.

List the materials required for manufacturing power supply unit.
Calculate the INPUT / OUTPUT voltage rating of a power supply unit.
Prepare a PCB regarding the circuit




56

57
5.8
5.9
- 510

Insert 1he components on the PCB as per 0|rcu1t diagram and soider them,
Fix up the PCB and other components. .

Test the PSU.

Analyze the design and construction.

Prepare a complete report on the project.

Design and construct a emergency light.

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Study ditferent manufacturer's [iterature / catalogue or manuals.
Caleulate the input and output rating and develop the detail specification.
Draw the circuit diagram and working diagram.

Select the materials required for manufacturing the emergency light.

Fix up the components. _

Connect power and observe the performance.

Analyze the cost of construction.

Prepare a report on the project.

Design and construct a battery charger.

7.3
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Study different manufacturer’s literature / catalogue or manuals.
Draw the circuit diagram and working diagram.

Select the materials required for manufacturing the battery charger.
Calculate the input / output related data for battery charger.

Fix up all components,

Connect power and observe the performance.

Analyze the cost of construction.

Prepare a report on the project.

Construct a solar power system.

8.1
8.2
8.3
8.4
85"
8.6
8.7
8.8
8.9

Study different manufacturer's hterature / catalogue or manuals.
Select the output power of the plant.

Draw the layout diagram of the solar plant.

Select the materials required for manufacturing the solar plant. -
Develop the circuit, :

Fix up all the components accordingly.

Analyze the cost-of the plant.

Compare per unit production cost with conventional energy plants.
Prepare a report on the project.

Construct an inverter.

9.1
9.2
9.3
9.4
9.5

96

9.7
9.8
9.9
9.10

~ Study the related catalogue or manuals

Select the rating of the inverter.

Draw the circuit diagram. :

Prepare the required PCB. ’

Insert the components on the PCB and soider them,

Construct a metai case and place the PCB into the case.

Identify the input / output terminals.

Test the inverter (Harmonic components of current and power factor.)
Analyze the cost of the inverter.

Prepare a report on the project.




Design and construct a small tran sformer.

10.1  Study the manufacturer’s catalogue / manuals and other relevant literatures.
10.2  Sefect the rating of a small transformer.

10.3 Select the materials and size of the core.

10.4 Calculate the wire size and number of turns for both sides of winding.
105 List the materials required for construction of the transformer.

10.6 Draw the working drawing for the core.

10.7 Construct the core and former for windings.

10.8 Wind wire on the former.

10.9 Insert core in the former.

10.10 Test the windings.

10.11 Warp winding with cotton tape.

10.12 Apply vamish to the winding and bake.

10.13 Fix the transformer into the metal case.

10.14 Fix up the terminals on the case.

10.15 Test the transformer on no-load and on-load.

10.16 Analyze the cost for manufacturing the transformer.

10.17 Analyze the cost of the transfarmer.

Perform design and construction of a small motor starter (electronic).
11.1  Study the related catatogue / manuals and literatures.
112 Select the size, rating & type of motor starter.

14.3 Draw circuit diagram and working drawing.

11.4 Select the materials required for manufacture the starter. -
11.5 Prepare required PCB :

11.6 Insert the components on the PCB and solder them.

11.7 Construct a metai case and place the PCB into the case.
11.8 . Fix up bush nut for connecting terminals and power line.
11.9 Connect the starter with motor.

11.10 Connect power supply and observe the performance.
11.41 Analyze the cost of construction of motor starter.

11.12 Analyze the design and construction of the motor starter.

. Design and construct water level controlier. :
12.1  Study the catalogue / manuals and other related books / publications.
12.2  Design the water level controiler circuit.
12.3 Draw the circuit diagram. ' _
12.4 List the materials required for the construction,
125 Sketch the layout plan for the construction of water level controller.
126 Construct the water |ével controller. : B
12.7 Connect the controller with motor and float in water tank.
12.8 Test the performance of controller.
12,8  Analyze the cost of construction.
12.10 Analyze the design and construction.

. Design and construct instant power supply (IPS)
13.1  Study different manufacture’s litorature/catalogue or manuals.
132 Calculate the input/output voliage rating of an instant power supply.
43.3 Draw the CKT. Diagram. : - :
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13.4 List the materials required for rnanufactunng IPS.

13.5 Prepare the PCB according to the circuit diagram.

13.6 insert the Components on the PCB as Per circuit diagram and solder them,
13.7 Fix up the PCB and other components.

Re-wind a singie phase motor.

14.1  Study the winding rules and diagram.

14, Disassemble a single phase motor.

14.3  Select the winding materials.

14.4 Select the toois & equipment for winding of motor.

14.5 Draw the winding diagram of motor.

14.6 Remove the existing damaged winding.

14.7  Count the number of turns and weight the removed coil.

14, fsan and wash the siots by petrol.

149 Make a former for windinj of coil.

14,10 WMake winding on formar

14.11 inser the leatheroid paper inta the slot of stator of the motor.

14.12 Place the coil in the siots of the core.

14.13 Joint the coil as per winding diagram.

14.14 Put ampere tube in terminais.

14.1% Test the winding for contnuty, insulation resistance, short circuit, open circuit
and arin or body.

14.16 Warp ihe coil with cotton tape.

14.17 Apply varnish and bake the coiis.

14,18 Assemble the motor.

14.19 Connect power and test the pérformance of the motor:
14.20 Anralyze the cost of rewinding of motor.

Rewind 3-phase ir:duction motor,

15. Stuay the winding diagrarn of & 3-phase induction motar.
15.2 Disassembte the stator of ihe motor.

15.3 Take out the coit from the stator of the motor.

15.4 Count the number cf turns of one of the damaged coil.

15.5 Measure the size of wire of the damaged coil,

15.6  Selsct the materials required for winding.

15.7 Select tools and equipment for winding.

15.8 Construct former for making coils.

15.9 Wound the coils on iorme

15.10 Clean and wash the siots

15.11 Insert the insulating paper into the slots of stator of the motor.
1512 Insert the coils in the slots.

15.13 Make group econnection.

15.14 Test the winding of each group for open circuit, short circuit & body on earth.
15.15 - Warp the ends of coils with cotton tape

15.16 Connect the terminals of the group to the terminal posts of the terminal box.
15.17 Apply varnish on winding and bake.

15.18 Connect the motor with power line.

15,19 Test the motor.

15.20 Analyze the cost of rawinding.
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W @EEDY (ST rriatbe Brw) foasa ax ofrewg

(Design and construct fan regulator (Electromagnetic type)

5.0 g (Introduction) 8

mmwlmmaﬁ@mawmmmmﬁswﬁ@mmm
Wmﬁmmwwh@%«mm@ﬁémwmﬁaﬁammmmﬁ
mmﬁfﬁawqmﬁmrwmm_ﬁ%%mmw|mwﬁ
TS mre S v fewi®fs AR of ot 2w et | erE AT gzl e fowids o
SEE m@mmﬁmhﬁﬁmﬁmqmmmwm%sﬁﬁwmmqﬁm
g @ fem wie et e : ' -

ﬁmzb.bwmmﬁa .
2 Tfey swsemzs FIOES o W o (Study different

manufacturers catalogue or manual) $ _

Waﬁiﬁwﬁmmﬁm?ﬁﬂm@mﬁammﬁﬁawwﬁam
PR IACS AN | SRR T SNy e WA, R aTe SR TRy Brs o) L)
2w, s, mﬁm,mﬂm,wﬁmﬁﬁaﬁmﬁrmﬁammﬂmmmmmmlm
WﬂWWaﬁmﬁ%qummqmﬁwmﬁlmwm@mmw‘
T HTY A R, ANKGA ST 49 T2 A |



R0 Srsliare 2faffi ated
3.3 oufk B g FRIT SENTGR T4 (Sketch the working drawing and

circuit diagram) 8

L i e

5 3 3.2 WMDY Eorebag fAfee wmem eurdfee s

3.9 TN G (FITAT ABW 459 (Select the materials and size of the core) §

awf® ReRGEEETATT BEn (o W SfiTe @3 1 WA U wipfe (IR €I T 1 TR
FTHe DR (LT (IR SEURTHA ORI, (TR s, ST IR, ST TRyl ' e et
Serfa fremer Ruasw +=2ts 71 @ W I iR owm euﬁﬁsmmmﬁw?nﬁ'w
3 | @ DR @3 TR MR (SITvY GF SREW 6T | .

a7 gy A o, ﬂﬁt@ﬁﬁﬁﬁﬂt@@i%ﬁm&ﬁamommaaﬁﬁwﬁw
AT TATS AR |

>.8 IR g A46H (Select the wire size) §

W IR, SEA-ameeeR eee G wem e 0 e SRR e Tide
QETMTT IR T T SR FEUTR BII HZW HYRMS 30 SWG 31 32 SWG Z08 o | TR Q7% 9
WA SRR A3 Fdea Sa0s <17

3¢ P WA @O 4FRTS ATARENN ANt AT (Collect the materials

required for construction of a [an regulator) 8

5 | (PR (Core)—~LTRGHTS XA RITPT SR (Supper gnamel wire)-HRIRFES
' ) PR T (Coil phorma)-2WE=TS 8 | FWRITS (MM (Litharide paper) 2RSS
¢ » A (Varnish)—STATGRTS & | I (5% 8 F1 (Cotton tape and cotton)—LCAEHTTS

q | R 5% (Ampere tube)-STHISHTS b | FS[X TA (Cover box)—2TAGSTS |



T (TG (RGNS 139 fanda @ tefreqa S}
3.8 9 TH et TofTe P U BIIATEE TR (Collect the tools and

equipment for construction of a fan regulator} s
S | sfaE (Multimeter)->f6
3 | (AR SmEw {Soldering tmn)—bﬁ
9 | §-TESM (Screw driver)—3
8 | TRTHFINGHE (Micromcler}—)ﬁ
¢ | BT HEES 5R (Electritian knife)~ s
b 1 FZS F0L AW (Side cutting plierse)
q | SR AT | Combination pherse) i

3.9 T QOWI0A I (I, (RW FATR IR TSR SSFA (Construct core, base

slider and covers of the fan regulator) &

4 R IS G2t T (o0 Lol (RO [ A1 U WFHE (PRGNS ST
FACS A | S} Hdwera 3w G W o IR 12 Asy w43 ke TiRem i o
aiwﬁaﬁmﬁ@ﬁ:mw;%ﬁ@ﬁtmmmmﬁmﬁﬁsﬂﬁwwwmml
LA ATTSTR G o I WA B G2 GARIER G R (LY AT WAl (I 4TS
T 93 T TP AFS TS WA |

>.b SHIRRR-OT B Bt ST (Construct former for winding) 8
IR AR (IR ARet WA O3 S e TR &y S Mook waw Lo w20 oA

3.3 IOW AW W) AR THF ONET ST oheEl (Wind the wire on the former to
manufacture coil) 8

forcx T $vi OTRR 1S Crea e Brare A T

31 FoE AHTEE SR AR BACS AR

1 TG SrETea Afier e o |

© | AR A TR T TR wern- e 2, e v ke = am

g1 TR ot o1 WHICH (o1 T Foel T w1 (B e T0a |

@1 SR HHAR W0 IOER A6H G A8 ITWeS 13 |

Y| ALY FEGLS ¢go T T FGE, AR 37 WA 2¢o, vnamﬂmi ol WA J0¢ ATE
O ATIER 032 8¢ TRTM S¢o AT TR MBS T |

1| AT TR YT WM (AT G S (T FAS 0 |

b O RS AR S TR AR B e e A



W e Sfafmfae awes

330 (I AR 7 O TN foow W (Insert the core in the wound
former) 8 ‘ '

oy e fowa (o ket erafen s S a1 7o

S | TR VLY (DR PO 7 OSB! TS A |

R AMICAS A (P AT FATE FA A0S SF TS ) 1] |

© | (TR A (1F & faeet w9 f6iGe @ wR s wibere o |
8 | (ITNGT! FIIATR T TSLHS! ST TS T, AT (30 11 T |

S.Sb wﬁ%&@vﬁ (Test the winding) 2

TR By Afswera wm eTRfEe 1 TR fow1 w3 T fowa @maere Ao @A 2
a1 © Te7R =4

>.5% SRR 7 Y FTH (Bt PR W e Jrw e B oy R

(Warp winding with cotton tape and insert ampere tubes in the terminals) ¢

ST a7 Y WA @I A Fo G TV PEEES (Ao T WS | emEfve w5 (o
TR WS A T WG 97 AW MR T AR B T giT ¢ emidfer €7 T 30w
B TR GWWIWWMWWWWWWWW
AR R AT |

.50 BIEITR (Bt a7 TT4y AL (Connect the terminals in tapings) 3

ARG 97 AFETATT TR T Gfte Fare WA 1 Bfvre Arwsre wriftsrg Bew T caa
T fore 203 | @R e a1 SifTmer m@fmﬁm@aﬁmmmmwﬂamm|

3.38 (I IR SHIZRR @ A 4 (Apply varnish to fill the core and winding) ¢

TR T AWGT Gt 2 W2 v BER wrat Wit o7 eur2fe Fnwrem Bo7 afien
&1 (T | el (AT Y T ACS T, ST A BRA IS 7 GoA e 207 |

3.5¢ SERR U @R TSt (Bake the winding and core) 8

FUEBR T (IR Botar AT e (AT o9 BT STNTCE T ©F SR | SHeE B (AR
mwﬁwﬂwmm,@ﬁmﬁmwmwﬁ%&ﬁmmml



T (AGTEGR (RIS 3139) fewda wag Yefiaae L
3.5 TSR 925 RTEA (Analyze the construction cost) 3
a8 TSI Ty A1 Lof AL (¥ A5 TR, FUY 1 ST T Ry R (e 331 w—

3T wo/-
2 1 A AT O q0/-
O | T ) 20/-
8 | Fmmits o o/
¢ | A ' Sof-
& | BT G Sof-
9| TSR TH Qof-
br | S 20/~

(TG = dxa/-

'mmﬁwmﬁﬂwmmmmmmmﬂwmm|
3.39 HTTFS TN OO T FowEs @ A Lo (Compare the design

and construction of fan regulator with that of manufactured) 8

SRR @B gred tSfre (@ wW (Rowiha Pl 3 7w fewge e A v 93 Amnw
(AT TRYEFS T (ROTOLEA A T I (TS AN | (FomiBa BFBe @ «7 wrEbs(G 1% st sient
wwaﬁWMmmvﬂﬁ;; -

3.5t RS efaat (Prepare of report) 8

A% dredlt sy T wE 9 TEEEEITGE B BT (Rewh E wee! wEe 9
TN | GUTH A6 MSE FH6R ITa ATTRAIT TR HRATTA YA SF0 [ETEHT 06 B Z0aE |

9 (TR SIS ASS AT IW IR AERSTEHT B AP | 9F YIRS S
8 PG WS TAPTH WAL |

S TR e Ry

X)) = foorrm M e Frmd 7@ wiea =i T ¢ T T OIS HH
CAGTATY AT | ’
1 W (ATADY (AR IIZS TH?

I, TS, SR STFers ZORTS W e TS T
ot G TGOS W e (oS S Siwl <35 T

. R T T W et (RS @i 1EHS BT S ArS i |

s
000 < 000

\ = (e

ARTEF P HFel 92 TIGCEG FACS
RISEE
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e @Sy (Srrahfue Brdv) feade aw Lo

(Design and construct fan reguiator (Electronic type))
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(Design and construct choke coil)
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wfA-wwETs, RRRABAR A%y (R » 4R I IS L ACE |

05 Yy CFTIAE WO WU OIEOE SHEA (Study the different

manufacturers catalogue or manuals) 8
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9.8 20 oHio HBINIDT &0 Oz TR® 4157 (Select the wire size for 20 watt
tube light) §
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YA (BT FLAR OLIA FRS 30 SWG 9L 32 SWG 29T 79819 o1 |

0.¢ (R FRFTm, TiRw qqR (Mt 57 (Select the thickness, size and shape of
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V.Y YT INW ATHEAT P R ITPRATIT 7 (Select tools and

equipments required for the project work) 8
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9,3 ST JIIE M, (T QIR TSI AWSFAT (Construct core, base and cover
for the project work) &
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®.5 TR S SR WA (Wind the wire on the former) 3
3% e T R BT A TR TR WGTH ST FACS T ¢

9,30 (IR AR TR TG TR ST T (Insert the core in the wound former) 8

SRS TR (@R [ FRSE I O TIR | WA U FREE I
srafiTE BoE I | '

©.33 SHIZ®e BB (Test the winding) 8 .
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Hreera T T R o e R '

©.5% TR S GFeE TR GEAE (Warp the winding with the ampere cloth) $
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o.50 eiweTl Jto wifriam B8R Ty TR (insert the terminals into the
| ampere tube) 8
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.38 ABETR T4 BRI B SKGS IR GHOEEAA (Connect the terminals in the
terminal screw and solder them) 3 : '
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of current) 3
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(Design and construct electronic ballast)

8.0 YW= (Introduction) 8

c&mﬁmﬂﬁﬁmmmﬁﬁw%@m@ﬁmﬁmmwmmqw
WWWWWiWQ@WWWGmiﬁW@WWWW
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1 (BTG T AR [Frs #tewm TR, SF [A Coiled ballast | 4% NS AT GF01 Laminated
@A 93 TR T GFO1 TR SFT FE |

g8y ffes eETIREA FoEH T WM FGAA (Study the different

manufacturers catalogue or manuals) &
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0 e fafmfie aved
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3% | A% @ (Trainner board) -
3R 1 WFBABR (Multimeter) -
3¢ | PR SWR (Connecting wire) . ~ATTeTS
58 | CMsifEe wnRw (Soldering Irom) N
3¢ | G 1S (Soidering tead) — AT

8.3 40W/ AW PBMAGT TMPS e A (Select ballast power for
40W/20W tube light) 8
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40w a FBEamES gmis smern wara |

8.0 JMITH MRIT Srany wrww (Draw the cirucuit diagram of the ballast)$
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8.8 IO QTSR FCTTOT Fo=I (Fix up the components necessary for
the ballast) 3
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with the tube light and observe its performance) §
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(Disign and construct a power supply unit)

¢.0 Gt (Introduction) 3
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T T | g MED AT 0 @LF 32 (o w8 ARRETAE (SUtE AN A, § aTHes S
~yazid T WL |

¢.> ffsy amsmrEn @ W@ WMETHH WGER  (Study  different
manufacturers catalogue or manual) 8
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43> “eriy AR TTMAG fanza aw tofamad 8
¢.© EFOFS “NeA MAR T 3 erreTy TaRCAR SR (List the materials

required for manufacturing power supply unit) 3

> | &R (1IC-LM317) -
R | BT (Diodde-IN4007) {5
© | FST=R SIS (Zener diode-6V) N
- 8 1 ARG (Capacitor—470uF /40V) -

@ | FMAABH (Capacitor—470uF /63V) -

b 1 FHAFBR (Capacitor-1000pF /50V) -6
q 1 IMIFTBA (Capacitor—1000pF /40V) -
b | AfeEo (Resistor—3k3 / Orange— Orange~Red—Golden) - -
® | (BT (Resistor—560E / Green-Biue-Brown—Golden) - 5f5
S0 | AP (Resistor—4K7 / Yellow-Violet-Red-Golden) -5
S i sfEmrE ﬁﬁﬁ?ﬂ (Variable Resistor—4K7) -5
%t SRR @63 (Variable Resistor-SK) -
>0 | (SfawTeE =fEE5a (Variable Resistor—470E) -
38 + 25 1% (Heat sink For kc) %

| 3¢ FRTE (Cabinet) | >
o | PR (PCR; 3f5 -
59 | (TSI STEAA (Soldering iron) 5
St t TIEBIABIR (Multimeter) . 5
S | (TP 7% (Soldering lead) ' - ATATGATS
o | FAFLL GITE (Connecting were) —W
35 | BrE (T ransformer-0-32V / 1 Amp: - -5
22 1 (GIAI CEITYS {Trainnner board} ’ 55

¢.8 a3 Aewm MR WHS a2 T B85 o e ﬁar« (Calculate the
&

% Input/Qutput veltage rating of a power supply unit) 3

Q &reEtg CefRd WD ICLM3 17 T9%ge g : A5 93 o it (orvs siesisses [@erne

SR @ IC 97 53 TR R T @3 2 W B ST TR wme mm aw | W BN 97 SR

WEBTD (OB YA I 1 32V 7 QIR 220V ABTE 32V @ e R | 8 (Sicty S

G (D, D, D; D) 47 FRIW DC colevd ARers e 92z wn=nfa ¢, a7 7y i 3w | a

& SRS Refs Fhm = coRmre frBa ITER T QA | VR- 1 (470E) TIES T5 TR SOISEITes

g: @7 T, VR-2 (4K7) 978 T QX (O00T (3G NIRRT @3 VR-3 (5k) UITS T ASS (SIUve
fasfrres o |



8 Breriaene i avad

A6 AC TR aTHe AErse DC (SPBRGR 21
' Control Adjust 6V DC
220V AC 2" Control Adjust - lizvpe
" [ 3% Control Adjust 24 VDC
4% Control Adjust 32vDC

¢.¢ B wwre 93 PR 48 (Prepare a PCB regarding the circuit) 8

Tl a3 TSI ST IS (N ARD T W A e TR, 2T T AT F-=TH
S4FS TS WA | 93 @-SrEss TS frem W o) TR FESSAE N4 R fars o -
SITF TR AR R a9 RS AT A BT AR ¢ a7l T @R Q@ fare TR A s
ﬁm@@mmﬁ%mm@mmwmﬁﬁﬁwﬁmmﬁﬁﬁmﬁaﬂmmwﬁ
. ﬁamﬁmmﬁﬁﬁwﬁﬁwmmmaﬁc@ﬁwmmmmﬁﬁﬁﬁm
faffa e Sars T2 | '

¢ ¥ cmEew Te wEet 4@ BT T eTeRed (nsert the

. vmponents on the PCB as cireuit diagram and solder them) 2

o A ST S @ AR wEmed Ene 99 x0T U AR 7% e wa wEEee
T fAffRe m-m@ﬁmzmﬂﬁmmﬁaﬂmmﬁmsWIWamwﬁWm *a TE
I WEeA G TR GRS AT TE e BT @t %1l (A9 IR TF YA G B A
Girstfae TS TR AT W TSy Fw A w0y 4 SRR Hitae & W g 4T T
 wifBe R AR (G S 7R |

¢.q PR a3z w=0&7 JITATAGS '22191? {I'ixup the PCB and other components) 8
§ 1 COfTTAE QRGTAEE AGEd Tk Si NS wewy W

X 1 FEB S Wﬂmﬂ ey, e

9 1 32V G3 Q376 HETEATE AR

ammﬂﬁﬁmma—mmﬁrﬂ%m.o?

¢ mﬁc‘b‘aiﬂc‘si’mmﬁﬁtﬁwwm *ﬂﬁ?mmm 2120V AC 9 FHE AW 73 |
& | TS ON 26T A7 WeoEd Wb ne T COTPHTS FATETS IR N (FE
lemﬁﬂmmwmﬁﬁﬁaa&wwﬁm%‘m L g e T e o A I |
v | ARG afs Arwsnm a1 A, STECE TG I S ED (e1-EG s

» | F¥G 1-TES SR PCB LefiR afdFurm peB it 4 |
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&

a3 Aren MR TV Gerga qae 2ol 89
so | PCB & 3R R B PCB (S STHERH THIeT o= I | TR 43 U5 foram MRa e

TRANSFORMER .
o2V
py  TAMP.

> QUTPUT
suPPLY

09

1000MF/50V

T GTOMBMOV
- TiF 0

T

el
. 1 3y 3
[ERr sl _;. : 'g

5@ 3 ¢ .2 CSRUTRE FETHHT “eTR FWR (0-32V) (F-WITH

v L
2 - PCIL S STIT SUETTLEN SRS LN GG
-~ __rL..,.:" O T — - i gan meee TR — ey .
Y3 ETR TR VU A RO TP 44T TS T &S 4T :E‘Q!
P L oD e e P @
- - T P O T R S R SR -

¢.r THR e t {'esting procedure) 3

S AC TR CeE o Wik 6 1 el o wl

3 PCB 93 39 7l B W & o ATy w4

o prgE/cslames Efdae B e 7 w1 fibwee wEma meiE 3 |
K | DIRTRITRE BT A7 w] K | '

¢ SITHIUSF Y SR MOTds AEvE U5iE Wi
| ATRGTE A Sere Cwi 2t B 9 st aw IR

o
.
5

R *T TE W & W ot fWoren Ay wis ot



88 Seelien Hufmtae arad -
¢.»> fomign ue G RTe¥ (Analyze the design and construction) 8

G2 TSRS T I owed [y afE-Roat wiBEe ¢ W Wl WEE Fre Zre A | SR,
@% STED ST IS (7 T VIR ST 27, ©F (e Srehiy @7 WIS (U Ay I e
i 1 T T AT (@ ST Dresta 2t @ o walh wiferet s e Rt 7

> | S (IC - LM317) wo Xy 9o/
3 | BETE (Diode — IN 4007) ' S X b L7
o | fFI STATE (Zener Diode - 6V Y X 3-
B | FINNBGA (47UF /40V) B | 50 XY so/-
@ | IR (47 PF /63V) '  oxs  R0f
& | FNABA (1000 WF /50V) ' 5S¢ X S S¢/-
| IAITHBA (1000 pF / 40V) ' 30 X 3 >o/-
v | GfeP53 3K3) . S X5 5/-
» | RMBPSR (560E) - sxs S
0 1 (AEFBT (4K7) SX)D 5-
33 1 cofman GfePBe (4K7) ‘ C sexs  Sel
33 1 CSRAE afdeha (5K) - sexs  S-
yo | (SRATRE @ferta (4705) _ & XS S/~
58 1 %5 3@ (Heat sink for ic) ; woxS = 9ol .
3¢ | (IRAT (Cabinet) , Sto Xy d¢o/-
3 1 it ' goxs  @of-
>q 1 G 20 X D i&o/-
Sbr | SIS} 00
@G wY-

wrfle, WS (SRR “eTR AR ITHT HEE tef Tare Wepnfae w3 ZIene BRIl TS #IRA |

¢.>0 HEEa 7 w3 T Al 4¥S (Prepare a complete report on the

project) 3
O ATED BAR WA S (SRR @STAHS AR AAZ TATE T W T TR | A
a5l TEG FBTR O armey $oRRd FUTER TN 995 PCB o I w1 T e

B RIS FH WA ASFECTILNT FICE I | O 4R ATGT TR @ PHRAA WAE
SO T | '
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3 ez SRR A I |

E2T) Forta wiRh LML

LM317 & @ @owita Wikt

LMBI? (ST WITAPHIE RITToT WA |

LM317 3% e wigfir ‘
CEEF:) 1LM317 Fiew forrma iz

coRam cafertm wm e

=) st festa et gy ¥ comts K- s ¥
R srcare wte e '
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B celammm sm
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afE SuTacE T aTet fomida 8 tofaaad

(Des'ign and construct a emergency light)

.0 V{ﬁW‘[ (Introduction) 8
TErfe: AT firs

LG

5 AT @m&wcmw@mﬂimﬁwmw
cemrer=fioe SR rerefe: | TaRrdl a1 4 wditng (S ATERE WA & (YT AES Yfew o«
SuTET AET | @ SATEH WED pele R U S, SEAH WO (BIERE Tl ¢ Gl
TEEE W3 ET e e« 2ToE £ Wit erasig &tFs L @ 43l T ITRISM w3 oW
TGS TAE | O STFESE ABD 10V % WlT 12V DO (T 95 7T

vy ey auesmzs IR oo ‘ﬂTI'i’ﬂTT‘T SR (Study the different
manufacturers catalogue or manuals) 8 |

(AT TR-EFRGE 6 TIE TOETE SRR WES JeR s TeEW . wergle @i, SN,
ﬁWﬁﬁiWWﬁﬁWﬁﬁﬂWWaﬁﬁWﬁWﬁ@ﬁﬁmwﬂw
FoIEs e ST o G@fh TTRTES w35 WG AT It FT oTE 1 43 T AETEite Wi
Wmmmmtmﬁﬁm@aﬁﬁ?&wvﬁmmfﬂ??ﬂ@wmﬂﬁﬁﬁ‘hﬁmw
ATEA THIRHITT FelZ IS T2 ! ‘

L. 3970, ﬁ@hﬁ'{ﬁ Lalfivg Wy demizdg Wy TR “f"“*"‘u!m\, the input. output
rating and devclope the detail specification) 8

Q YITAT YTICEL B 12V U 12\ FrATEwE Towe 5% . & STHEEs Crasld amefi ag sy
T GTTS GRTIE ZE 4 TET D L7 D, N 4007, TR WA W AN | 12V 97 AR
TGS SIffER e frew refhs i‘ﬁwa i @9 T (reafre SRS RER G Gne
IOR 93 Y T o7+ RE 9A ABre @03 DO GETEY Y ARER TR 4R o [ ON
T | R ON zewR TrE e v e ‘?*’é’*'*'; TEEE e G5T  Puleleay - TR GBI E1F WS
oI TR T ETF 2\ L8 TET TR T T CTE T (D.-IN L0070 8% TP (C1-1000ur25 V) T
ﬂmﬂmﬂnﬁﬂ@mmﬁmmmmwﬁ@ﬁamﬁ@mﬁmx, a2 Y,
a3 @M (EITTE LED Beraba 15 e 1w 27 |



. .—_‘--’q-

@G BaRTE™ 26 T ¢ (i

843

bo “Iﬁ TR G o7 SR WS (Draw the circuit diagram and

working diagram) $

B1
12 >
1N4007

”,“D‘_go"r - 1DODHF/"‘S

51

—1 1

RELAY 12 100E
| v—'—.NfC
'?5\
r

p<

4

JACK

o PN

%
Reamd) mlg{g

BATTERY T 19y ESwITCH

X 10 Y
4K7 = g_;;;
1/4w 2 ‘
3% 3 g} ]
2! o
2206% 1 F4

— $
Yic :

for manufacturing the emer vencv light) 8

T o w S W A werE® w1ED e

~ ~ Iy -
‘b.B L | ] - SN T A T e T

FADR Inaluet the materials required

S i AT (Transistor- BC 147) N1
Qi YT (Diode-IN JO0T -
o1 aAZfS (LED) o
8 ¢ BIAIGR (Caupavitor - 1000 b+ 25V -5
¢ | TG {(T'.tpucnor--IUO()gF!](a\U -G
Y | (@B (Resistor-4k7-Yellow-Vioiet-Red-Goldea -2
q | Afebe (Rc._sismr_zzUE-RcmRcd-isn_)wn-uomem -

b | RfE<BR (Resistor-330E-Orange-Orange-Brown —Golden) -6

@)

BULB
12v



8t | e Haari e

B ﬂf@?ﬁ? {Resistor— 1 k-Brown—Black-Red-Golden) -

Yo Im (Transformer~l2-0-12V. S50mA) -5

5 1 RT= (Relay-12V/100E) _ i

53 1 BRI W{Toggle switch) ' _ | %

9 | I (Bulb-12V) -5

38 1 f&f¥ W% AT 8 P (DC Jack-socket and pin) %

3¢ | cefrmRm Cﬂﬁ!‘-‘aﬁ (Variable Resistor —2k2) —aft

5% | B B (Dry battery -12V) ' | N

a1 R (pCB) -6

hY. 4 ht SRR {Multimeter) ' i

3p | @R C"ﬂ"\b‘ (Trainner board) ' e

2o | CIrefae wmr= {Soldering iron) . -

35 | IR fo1® (Soldering lead) . - SIS
QQ; .1 FTAF(BE ST (Connecting Wire) ~ TS |

b,& FTATTHA G¥IF (Fix up the ’components) 8

N | IRE AR INTATSIS #E0 AR FAES SIS Fey Y |
R | ATEG ST S TaEy WrEE e I |
Olﬁiﬂﬁﬁﬁﬁﬁ?onnovaamﬁiW?@l
¢ | B ST Row W S ACHRS ON TR |
'mmﬁwvﬁvmaﬁwwvaﬂmﬁ?w@ﬁm
qlwﬁﬁac@mwwm wm-cmﬁuiﬁmﬁaﬁammbﬁﬁﬂm%mwm
wﬂﬁwmwml
b 1 ST Wt FEwerT Fw Fon IR LS BRI S LS (7-WEs 2ot I
'mmﬁ%@m@ﬁwﬂﬁéeﬁt@ﬁammﬁﬁﬁam



b-@8E W} LiisMeL0y

LB

s Rurreh wiRs fouiEa « e 8»
yo | PCB {1 3 w2 $% PCB (% #THIEA Taee om 31 1 & e fomm Mg e

RELAY D1
: 1844007
i in )
Ml } td
.| Cl. b3
=—1000MF /16y M 1R4007
12-0-12V
. A
R1
w7
+ |-
o
-1
K2
BATTARY
JA-CKl—
PN o1 X
r, Rz
220€
sue
17v

5 3 .3 WG “AReneT Twicet® 7125 IS =1-wred

53 | PCB 4% 7T THI™ SPreia ciefie w7 |

33 | T MBI TR AC 220V TR I @R |

s | FHECH 51 T ST TG A7 I )

58 | G A3 ze1 pCB Sear Ao el worm o A 7R/

LY AT AT G TFS! AGATA (Connect power and observe the

performance) &

T AC 220V a7 TIH (T TR A0 71 TXe @ aqrendy AFGH ey g 12V a7 AP

wmmlwmwmmwmmmwﬁt



Tl et gl
b, 0537 ¥ fRATEEt (Analyze the cost of construction) 8

aiﬁﬁ&fﬁmm‘mmﬁmmmwmwﬁmmmwmé_

5 | GrAfersa 5 X ) = /-
3 | STAS 3 X © = of-
© | 9FEfS axd = ¥/-
8 | FFAFHABT (1000pF, 25V) | 3 g_‘, = b/
@ | FIAIFEBA (1000uF, 16V), > X Yo = %o/
@u@ﬁ#ﬂ(eﬂ_k} Y X 3 = -
q | &5 (220E) Xy = ¥
v | AEP5Y (330E) © X 3 = of-
a1 &f5 (1K) XS = /-
So | GETERE (12V) 0o XS = 00/
3 1 faw@ q2vrioor) - ¢o X 3 = ¢of-
3+ Boe e qO;-() = o/
391 319 (12V) Nvgo XS = >¢o/-
38 | & eyt @ orm Yo X3 = 3o/
3¢ | (sRmee @ferta @& x3 = dof-
Sy | FIRE G (12V) 3000 X ) = Q009/-
sq | fafafa ' @o X = @of-
Str | SIS ¢o/-
. b = v/
i, <715 BT 13 T TS S TR T (4T R 2R DR T S TR
b, b LAt tefaat (Prepare of report) 3

| RS ] T T D 6 <Aooy B AL ) A o ) W 3 QR | AT
a3 T 40 T AN W oA M @B PCB R 9w | TE AIGH Jfenre
TN e TN ASTRGASFANR IS ST | QTR 206D W © G S T AN |
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91

81
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11

¥l
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ey wes #r

XY - wieew Repe v ot cu W BT Mg #EB YR YT I T
SIS BT 218D A |

xSt R R4 A5 R T A

Wﬁ,m,mﬁ,m,ﬁmn

Qi ofretr Zaivefoy wiES AT & e G BRES W

CT) < 7 TS oo (5ot Gt TS e g 2N |
LED R << #e |

&) LED <7 1ﬁmmﬁ§ﬁfﬁtm|

4% 1T D B T H TS W

=) zeeeits wigfh 1 SPDT HR5 TR T
SPDT «x o 71 Fr

SPDT @3 “{/<T TR Single Pole Double Throw.
Rxie™ M LED (¥ WIS W2

ET) <2 S - coIrte HHTIR T LED TS TN

IN 4007 &

EPERY:) 1N 2007 7o 9F5 FRBERI STTSs W |

. .
000 % 000



a T8 TIBTR BTefTer Fymr®w 3 CoRrarad |

(Design and construct a battery charger)

9.0 g%t (Introduction) § | -
af @3 wwrgeld ared | SR ST oo WRET GHIR R IR oA | g @ e s
R g frs < =1 o miRem i o ga IREER R EE iR | e AU Re Tl b

I T S WIS g 5o | @iZeT bR @3 93l Rey wng @ e 9w o fon v
FAS TN | GG TE AfH Leakage path AR ZW | '

a3 Ry eweemma WidEM wedl WM WO (Study the different

‘manufacturer’s catalogue or manuals) §

s @3 i oin tefim owon RfYy iR cerifE wibEm W e A
s o ey S aftdte e T e i S e A awret cefim, B,
T, R, wnfier Ry et @rifie wtem 3 oEms g s R SR=R e
e W G S FArw w2 nfraw B s o | W T R ST e 39S e
I O B arls e Tt 7|

AR RS T IR emie CIM W9 (Draw the circuit diagram and

working diagram) §

1230V .
AC .
’ T AhA
15 TUNAYY
ca " R3 .
c2 —~ AW .I '
.)’ NEON
L ()
1 A\__/
- Ri
c1 -
et ARAN e
RFC __-c4 - 3\',
ML [
e

o ¢ 4.5 Gi%w™ TR bR ARG



5 BT orefa FounEa @ Lo | e
9.0 YO swR tof earera TS €5+ (Select the materials required for

manufacturing the battery charger) 8

5 | &5 (Resistor-R, = 2000k, R; = 470k, Ry = 150K) N
X 1 IR {Capacitor-C, = O.IpF, 400V) -5
© | FHIHB (Capacitor-C; = 0.1pF, 400V) | -5
8 | FNEBA (Capacitor-Cs = 0.22,400V) E _f%
¢ | IMAFB (Capacitor-Cy = 0.15,400V) | - %
¥ | SITTS (Diode-D, IN 4007) ) _f%
q fmm m’r:v1 (Neon Lamp-60/70V) -

b | QT ICHA (RFC-30 turns of 24 SWG on Smm, air core)  — 58

» | IR (PCB) . —>fe
so | (%1 (S (Trainer board) - | -
35 | MFBARGE (Multimeter) | S
33 | (TSI WA (Soldering irom) %
 yo EEfAL 1S (Soldering lead) | - STATEATS
8 | IRIMBL SWA (Connecting wire) . — STAGRTS |

1.8 B sefiem W/Wﬁ‘i? TR R (Calculate the input/output

related data for battery charger) 8

& B RFC 8 C,, CZWWMRFI#EMI Supression 4% ITH | C, B3 vifdk
.m%wﬁﬁ%mmzmﬁﬁaci_mﬁﬁm%wﬁmwmm!mmﬁmm
AC <P | D, @7 A AREBT R, LR TBIRTS AweHB AC 4T (Frew | Fuw wpiice s @@
mﬁfzmwmmlmmwﬁimﬁwmmmmmmm
v | @ STef TR TR 3 Foft oS, SR DA STef ST @ 20 W ST A



8

Fereliarm Hafmfie aved
Q.@ FTTTHA ¥ (Fix up the components) $

> | @35 FREE AR FEIER AEG Trmam oy 3

3 | AEC SRNE SR AT=AIG TN Fag I |

o | AT TmaT S @GR @ ARG e

8 | 7¥C srnam Sl ARG A 1 3v a7 giem ivf e 37
¢ | TG AC A I AES 57 IR LY A2 I |

b | ARG 5T wgrw 20 1 A g3 wrerw 37

9 | oo oref g @ et 27

v 1 MRS 3y Afdwsnz Fm Fw@ s ¥ s sEH MfEG @86 tofn 3/ |
» | ARG (A1-ST8G Sl PCB o aferurs peB tofa 3f7 |

yo | PCB &% 312 oIem THI! PCB (T F1°F P03 TSI CEaR I |
> 1 ARG 7ol oW TR o7 9= FTRER Fomartt Ivr I I 3

Y AGEE ACAM qR TS AFIWA (Connect power and observe

performance) 3

@ FIETE A0 5 AFG Nawa 4% 3v @3 gRem Imiee 20 ©6 o /R R o ¢

ca feoret amorfe 1'% wam wifefs TR

S &R (Testing procedure) 3

> | NIETEGTTR NG 513 A |

2 | FAREFS AC 220V o W f& =1 ovs 2R

o | furmz e aferbaster orme A3 27 |

8 1 FIoIR AT MGG S 13w M7 |

¢ | fuosz A swrsitn s ot 3fa )

& | RFC 305 SIeTeia 518 32 |

q | frmm Zr==fba s o 3@

v { PCB @3 7% T SWSTR Crefay 3 wg f& 7t aeid =f
» | PCB @3 S Aeruin % =g & =1 ovw 37

o | AREBA A ==t =5 v = fa =1 w1 fbraz Ay e 3fd



a3 IR wrei e @ Tl e
q,9 iR <3 Rreed (Analyze the cost of construction) 3
«Z el T 91 0ef FTS (W AFE A g o T8 R fRrawe wifeta Ty w9t 2w

> | @f¥53 (2000K, 470K, 150K) IX® = Y-
R { FAAEBA (0. 14F, 400V) ¢oxa = doof-
@ | INAIFATA (0.22F, 400V) 20 X 3 = J0/-
8 | DA (0.15 WF, 400V) _ 0 X3 = Q0/-
¢ 1 SITAS (IN 4007) Axsy = -
& | = = 0o X = Qo/-
q | SR @GR I goxS = ¢of-
b 1 P toxs = @of-
» | WA _ doo/-
@B = oav/- .

wﬁmuﬁmmﬁﬁmﬁmaﬁ%hﬁmuﬁmﬁﬁﬁmmmwwwml

q.b eIt Cofast (Prepare of report) 8

« HTEHG T T M G FEEE IBR St AE T st SF 1 W | 99 93
ARG 4o TR AR TR AT T @G PCB ToRi 31 7k | @ R0 Aters Afes gk
T TR AWLSSFAC I W | 4 ATHBH T P FCA TR 6 TR AP BABIR WA |

Y| ERem Tt v Fhe

mﬁﬁcﬂammwa}mﬁmﬁwuwmmﬁﬁmwl
QU Wﬂm&wmmmr
-mﬁmamﬁmmwwmﬁm| |
9| Fﬁwmmﬁﬁfm?
GERT) w-if5a wife wiree ffiE A |
81 3V HRT™E HI¥ IATS FS T ARH?
CERF) 3V G bt FaTe 20 Wl T A |
¢! RET™ TGN vEiwR A5l TEeR T am)
CERF) cfese, wifia, iturs, fomm =i, RFC 00 |

00 I 000
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(Construct a solar power system)

.0 G (Introduction) 8

R S DI MR v e Beormw A 7m Trres GRR e @ @ | e ww e
+03 fmgye Testiey @R oafers 371 20 FHITSHBIRS FoMed | FOITSIBIRE Ty 56 R tofi am |
o RIge A "Photovoltaic” IS WA (T fgpe. Besty awa efFamad gam Q32 RARTS FTHTA
@ <471 T "PV" | "Photovoltaics” WG 1% =% Photos @R Volt (4T& BT  Photos T =¢ wizet
@R Volt "5 o (@ =5 Rorag oIS wis e |

o =S
. “.
h A ' _ ¥
oM e ' e =
Y . ' A
o Ryyearen TwR
>|W@Wﬁﬁwﬁwmﬁ%mwmw@ﬁmﬁutmw
SRS I T

1 e, FNTE, @foe B, ffen, aﬁa@‘mammml

9| mﬁawmﬁﬁmwmu .

8 | WIF G 79, FFATHR soe T3 |

¢l f\‘sﬁcﬂﬁamﬁwmmwmﬁma-ﬁsﬁcﬂmﬁzw fx‘sﬁmﬁﬂmmw:
b RS CoT B B = A

QI cﬁﬁwﬁ%ﬁwm—wm@ﬁmﬂamamoﬂaﬁmmww:
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Load Wattage (W) X Load Correction Factor { 10%) X Running Hour (Hr)
Selected Pancl Size (W) x Panel 1 (55% — 60%) % SunHr (4.5)

Noof Panel =

_ Load Wattage x 1. 1 x Running Hour
Selected Panel Size » 0.6 x 4.5

L.oad Wattage X Running Hour 1.1
Selected Panct S:ze * 06 x4.5

[ oad W atree X Kung snge Houws ,
- Selected Panel Sie x (0.7

ol pase y dunteng Hear
D = - e e —— - ——

SN L TP
T TTOER AR G T L\ winte T\ of 25W. 4Hrs/ Day and 02 nos of CFL TW
et S Dl Werowdt e the pait

. . . L RN T
T IR NIV B L Mo

. Do 1 oad Wattage » Rurmng Tour)
- Ay ket I =

- D 1

Nelotien At S /

TG 45
124

4

VR P IR
setu! Pinel Size = 826 or  20W panel = 0.5 ¢ 120 = 62.4W  60W = 65W
Example 2 : A customer s v a B ki white 1V of 25W, JHrs/ Day and 02 nos of CFL W
cach, Obirs/ Day, What will be the pamel st
Ans. Total Toad 25+ Tx 2= 0v e 1= Wk

Load, ¥ RH, + Load, x RH,
Selected Panel Size

Noof Panel =040 x

25 % 04 + 7 x 06
:0.40)((-—-——1%“"——")
N -

14
= G40 X (13-

120/
=040 x 1.18=047

Actual Panel Size = 47% of 120W punet = 047 x 120 = 560 TW = 55w = 60w



e —

Yo el Ifefnfie aves

iR ke it & Bbx artrm T8 ot Ao ABIRR R 1 WSl R = | AT
5T T ARCE IR CIAR RS T 5T TS ST 2 (R B Tt ercATea B <Mt W A O
WBRR B QT T AT WO | T4 (PR G @I Fieow oerids =41 70 o4 @ @R g =
@ T T (U, (R PR R R P T e e =1 st orere o Pl o e | (1 e
fram 20 @R AR st @t 7 Frebaliee (18 o s WiRfl arg 7 T | O SpeTE oY
WBFAR T 4R YT T T YW GG A WO T HIOTACS BTk T w1t wefa |

7 ] gl FIeit (e I TR TS TR | T s 51l 9@ o o e TeEr I
R (TBY RS Kres ANn WBRE @ i TeAR IS I IRER IW PN WOHRER S
ﬁrﬂmmmmywmmmﬁmﬁmmmmmﬁﬁmwﬁm@ﬂ
o drare WG o AeTes o 7 IRETS] W3 W I (MEE R @n et Iege
fB%amm-c2B AHIRTE TE® o e o 97 wy ews ot o0 fay feomefa = 7w o

it sl @ AT TR 3/ TR T e T e A wo% Wit fesTre sy 4R

oI (U AETEs S e IATIT! 78 I (T G T CTR (@R rew 3eRiEe A @
mmmﬁﬂ'ﬁfé(]}epm of Discharge ‘-’T&E‘FﬁIDOD) YT T Yo% |

~ B Wy rRw Fia wfed Sare R R 5
31 wHRetues Frebm S+ MAree HioMA (F@ Depth 'of Discharge FeTHA DOD w1 TH
TYRTE ¢¢%-¥o% | _
Y| FHREHHRS Prebm fAamn fom 7w 3 i o-¢ W s 93 f vt itf aws
TS AR, (&) IR (T S WHE (Day of autonomy) ¥ W © o= |
9| (BB feT=iGR P8 (Temperature Derating factor) 1 T 3.3
%mﬁ%mﬁmmmwﬁmwﬁmWWWW°

Required load ~ Hr X Day of aunomy X Temperature Dtoatinger factor (1.2}
Selected Bantery Size (W — Hr) x Battery DD (55% — 60%)

Battery =
Requncdload W — Hr x Day of autonomy (3) x Témperature Derating factor (1.2)
Selacted Battery Size (W- Hr) x Battery DOD (55% - 60%)

Requried loadW - Hr (3 x 1.2)
= Selected Battery Size (W - Hr) 0.60

_ Required [oad W - Hr
= Selected Battery Size (W — Hr}

~ ( 6 ) _Required Loud
=\12/ " Selected Battery Ah

X6

05 x Required Load
=% XSelected Battery Ah
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Example 1 : A customer want to run a black & white TV of 25W, 4Hrs/ Day and 02 nos of CFL 7W
each, 4Hrs/ Day. What will be the Battery size?
Ans: Total Load =25+ 2 x 7 = 25 + 14 = 39W\

1 (churied Load x Running Hour)
x ~ Selected Battery Ah

(39 X 4)
200 . ’

6
%200

No of Battery

]
] L S ]
x

—
Lh
o

I
=)
o

=039=39% _
Actual Battery Size = 39% of 200 Ah Battery = 0.39 x 200 Ah = 78Ah = 80 Ah
Example 2 : A customer want run a black & white TV of 25W, 4Hrs/ Day and 02 nos of CFL 7W
each, 6Hrs/Day, What will be the panel size?

Noof B 1 (Required Loadl x Running Hourl + Required Load 2 X Running Hour2)
©of Batiery =3 X Selected Battery Ah '

1 (25><4+2><7><6)
=1 1000

=50n =0.92=92%

Actual Battery Size =92% of 100 Ah Battery = 0.92 x 100 Ah =92 Ah = 100 Ah
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w1 Ae Wt B Frhirew iRt o9t SifeR ¢ feemifer IS W3 Sow T (A7 W fowiEn W3
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.Charging Side :

Required Panel (W)
um Operating Panel Voltage

Max™ Chargerging Current, Ichg = g

Safe Design of Charge Controller, / et = ey + 30% 0f I chg —l
Load Side :

Required Load {W)
Battery Terminal Voltage

Maxm Dis Chargerging Current, I, =

Safe Design of Charge Controller, [ ruea = I cng 4+ 30% 0f I chg
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Example : If required load say 96 W, Required Panel 130W, maximum operating panel voltage 17
Volt. What will be the charge controlier size?

Reguired Panel (W)
Maximum Operating Panel Voltage

Ans : Max" Chargerging Current, 1,,=

130 W
=Tv =T6A

Safe Design of Charge Controller, | yei = Lehes 0w of L ey
=7.0A+030x7.6A
=7.6A «228A

= ‘).SSA

L

i

i0A

Reguired Panet ©'W%
~ Battery Terminal Voltage

Maxm Dischargerging Current, Ly,

96 W
=V

ZeA

Safe Design of Charge Controller. | rued = 1 i » 30 ot Laie
= 8A +0.30 x 8A
=10A
Both Side (Charging Side & Load Side) : SOli;il‘ Charge Controller Iis equal i.e Reater capacity of charge

controller 12V, 10A is safe design.
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b8 ClEe A0 28 Armwaty et ST (Select the materials required for
manufacturing the solar plant) $
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Single Cryslal}inc Poly Crystallme Thin Film
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(Design and construct a small transformer)

0.0 Qﬁ'ﬂ (Introduction) 3
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Core and winding

Primary and Secondary Coil
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w35 (g% GrreaaTa f5ega ¢ tofamd vq
y0.5¢ NERR¥R BB (Test the winding) 8

T S rETe oM WS T TR e 4% wafe: a7 fowa 1-Sen cmeT
Fraena P TR [ 9t 512 M |

0.5 @TiBfdR S GRITAR AW IR (Warp the winding with the ampere
cloth) 8 ' :

SRR SRR G 1 FTRIZS (AR R WS A | GTEfSe @3 B RIS (oot T @
mmﬁmmmm@f&mmmqﬁmmu

30,53 % ITHTR Beim Afst eTt (Apply varnish on the wound coil) 8

<TG 97 AGTH IHITAR 97 BT AT $ota AT ATAA (R AR B ATATIR WG
aR | AP (TR TR ST ACS T HGASTIA STl XA WIS GO A AR |

30,50 CVBIFT (FFTEA Ty FTFANA FOA (Fix up the transformer into the metal
case) 8 '

B eniEfee «@r At on 4l T WEREE T e 10R e e
Fof1 I | QU GrFTTEE w43 WeYS OTE T, TS RS W RN W H W T |

0.8 (IRLEH THT AR BI°F (Fix up the terminals on the case) 3

ORI @RN IR ARG v wm Ay Tmiear B3 @ e otets w
AR ¥ T AR (@@ I s ww AN AW B GBS S FAEE A S
syt e 532 W WIS @R (e A e il

yo.5¢ (OIS 9 (OIS WGl HToreaai® W52 (Test the transformer on no-load and on
load) &
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30,54 JIERTAIR ST W Resed (Analyze the cost for manufacturing the

transformer) 2
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(Perform design and construction of 8 small motor starter (electronic))
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\ 3B (75 (NBR S5 (Rreehir) foeda u Weofimad »
3.3 BT WBIvIEW ’Tﬁﬁ, bR q3e Bi%st odom (Select the size, rating and type

of motor starter) 8

o Srernig 5139 ity BT TG teftm cwta FHAUT (B ARG @ (WHER FS! T
qrRe TS TR | a7 FLHB IS, (Sene Tenia @bk T wia e TR | WRR @ BiEiEe g,
@ e F Tz =t fFv wRee A | 93 @b B NS tefirs (1 e faam M
fordiom Trars T oA T e T 1 T |

(IS FAC6A o00%
@ X 0o
=q0 A
Yoo

Over load ﬁm!mcﬂﬁmmGWWWWQ&Aqverloadmﬁﬁﬁmﬁlw
il e Rl roRe AT o I SR $30% Over load €08 e oS TR |- |
CAIOe TSI (Earthing wire) § (T2 AR SIER ¢o% 97 IW (% W T |
%= 7% ¢ fbw cfie fvfar ¢
3= 335 s e (wibtes owa iy R T AN ) (T
>-CTS! (WIBIIR CFA (FE FATHA © 6 |
O-(TT (HBEA (FTE (FIE FACHI 2 6 !
frstfae e Fofr cUiBTaR cwed 3.¢ &9 |
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}W‘TF@"I‘#@\SM
So T 71T © o
3¢ SPifE AEg o
s¢ S o1f® (BoTR) b.¢ 69
S G (AOER (T (& 25 ¢ frlrem RS TW 3¢o% — voo% WY
st e firSzers e w1t fiom- |
: . A R B
TR FRBfER IMTB (1) =CJd &
 a3w, 1= Felf wE
C = FPBIFG (Constant) (T €193 T43 7 213)
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S (ol G BT (ERGE) fomizs @ tofimaa 20
3.8 WU aufdn ermedm THet 46T (Select the materials -required -for

manufacture the starter) 2

> | fHEER IS8T (Neutral induétor)- N1
3 | %} (Fuse — 10A)- h ofs
@ | f¥%e (Fuse — 30A)- | N[
8 1| o= X/G (Ignition switch)- N
@ | 985 (Switch)- ofs
b | faenm ﬁb’ {Neutral switch)- N
9 | TE ARE B fi‘b‘ {Down side stand switch)- Nig
¥ | WOM (Battery)- ' N
» | S (Cable)- ’ ) | SLArERETS!
Yo "I’l?ﬁ" (Bush nut) : aft

>>;e ermremR IR @2t (Prepare required PCB) 8
5 | BTG (B SHR @a FH SR AT I 1
X 1+ T Srne S oA i g IR
© | HEB S S GRE @E REE A |
8 | DB e @ [T A v a7
¢ ¥R WBBATE W (xiBa e e 32
b | AT 17 I GRAR RS OB e 3R

N eﬁﬁﬁﬁﬂawmwm R TSI (Insert the components on the
PCB and solder them)s ‘

>|cﬁimmmﬁfﬂﬁmwwmmﬁuwwmamaﬁn

} | ¥ =R Aowera o T o AES S W wifE or-weh o 3

® | TG (-oEs W pCB e efimms pCB el 37 |

8 1| PCB USf 319 % e St Taieee o) PCB fiet 3

¢ 1 G TN SR PCB 9 TR v AR gow I

b1 PCB 3 77% THIH SFTOI Csifie 3 |

q | CIMEIfAR (T8 PCB TS *{ras 3 @, eifae e w1 Tt &



»8 _ el Yefmfe e
5.4 935 oM FZw o a @chmﬁﬁﬁw {Construct a metal case

and place the PCB into the case) §
> 1| Gty pep f5 omfd GRvm Bea alk |
X1 PCB Surflt «3fs o 73 Cefaw wanm sy 3f
o Wt 71 i Sorma Wewm T QT o |
81 PCB &7 ¥w 370 TF aibrers ararsdn Jagomm w3l ssr a5 tof 377 )
¢ 1 TR WHT [T pCh yiow afa |
&rmwﬁwmqaﬁ,mmmmmwﬁmmwa

33 WIRR DffeEnR G2 “heTra Wik 34 B €T (Fix up bush nut for

connecting terminals and power line) 8
> | WEfags ot i sterwe =

3 1 WOR RFBR FifArrgy W i
o|mwmﬁmmmaaavnamﬁﬁammquﬁmammﬂ:mﬂmwﬂaﬁl

$3.» FoIBTaT MR CWivR g (C0|1;nect the starter with motor) 2

S 1 a3 (W62 Hegy 37
q:m@@aﬁﬁHmemw@?ﬁhﬁﬂmmmlmmm|

33.50 PINSTR FIAR ATAM 9qR FHS| e (Connect power supply and

observe the performance) 8

> | (TBTRR BIffTETIRA e SBiBeR BfiieeR sternt gow 2
R | T Az fem ot aorE o

© | SIRTAT! I A WA o1 9WR SR oW I |

8 | 725 ON =0 (B3 BT =i |

¢ | STASRT I THTE T |



B ——————

a3 Cald b BT (Rl fommde aw vefrwe  me
33.9% B9 B tofig ey 3 Rveret ‘(Analyze the cost of constructlon of

motor starter) 3

aimﬁmm&%wmmmﬁmmmmmﬁw%ﬂmﬁmﬂqug

> egm e . SXR0 = 3o/
3 | fetw OX 30 = v/
MIEVELER _ BX0 = voj
SIﬁ?ET?I:ﬂi‘E. .b>(8c> = B8o/-
¢ | RS IS A SXg0 = gof-
b | oA 3 X @oo = gao/-
9 | THIA 206G/-
AR i) _ IX36 = Q0/-

(G = »8o/-

u#maﬁimﬁﬁwﬁiﬁmmhﬁmwmﬁvwmw:wwm;
3.0 (B BR Rwity aw agwfey Rrargs (Analyze the design and

construction of the motor starter) 2
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(Design and construct water jevel controller)

.0 Qﬁ'ﬂﬂ (Intreduction) 8

aﬁ:‘a‘«f&@wﬂﬁﬁm%ammﬁmmmwﬁaﬂn\mﬁamwmm: «
WWWWWﬁWB@WW,WWW@OW@«WW@%
A T ol TOAT FATSIE ON A A | ARG, SfF-smee, F-wm, R
TS W RER TR RS TH A |

33, R JuSIaER oW =R WG SO (Study the different

manufacturers catalogue or manuals) 8

mawmmmwﬁa mﬁ@mﬁtmﬁawﬂqum
mnwmﬁmwmmmcﬁwmwﬁmmmwmﬁm B,
HIHA, SR, T fafen RTafs s D A1 TR IR A0S A1 | FIBTETT A
aaﬁwﬁ%mﬂmmmﬁc@ﬂmmmmﬁwmmmwmm
DA TS €are FH T |

33,8 GUBR em Frh ARG fwAT (Design the water level controller

circuit) §

amﬁ&wﬁiﬁmwﬁﬁmﬁswmm maaﬁﬂxﬁanﬁm&aﬁﬁwmmm|
BC 148 GWfEP57 T30S W, WWWWW1W%1RW%C (TS GR A AT
fT5a RO TR T SR AR 300K @@ ngfen 1C 555 @R 2 7 i Beia am v iR 3 B
WWWWBG148aac¢mﬁ*ﬁnﬁmm=ﬁ$ﬂfmmmﬁtﬁmw1
w1 W3 ON 25 9 DR MR ofF Zre 4@ | 7 AR By o 7w B o v e,
B4 1C @R 6 PR PP 2 38 TR IC 07 3 P - TSet Fotetet e I w0 Giafers

BC 148 7 A0 G Fro1sgien 4 A1 WA Frfenaibe 52k frn OFF 0w am o e o 2o woefb
OFF 78 31 | |



ag-gisle Wikl bite bl

TR TSR FThPE feendw e EREt »q
33, TR S WE (Draw the circuit diagram) 3 |
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1

220 MOTOR

57 3 S, GHBRA (FTEA I (59 FTRPR AR
32,8 Tef@ eraERR TEeNfea TP (List the materials required for the

construction) &

S | BTER SR (1C-335) : B .

2 1 FEBR (Transistor-BC 148) b

9! @f&62 (Resistor-5601:- Green—BIue-‘Brown-Guldcn} : f6

g | (AfePBa (Resistor-220h-Red-Red-Yeliow-Golden) - e

¢ 1 T3 (Resisior-390k-Orafige-White- Yellow-Golden) fB

v 1 RFEEBT (Resisior- $70k-Yeilow-Violet- Yellow- uuiuen) N

a 1 fat# (Rellav-9V) %

v | SiZR1 (@ (IC Base-8 pin) N

» | % TR SWHE {Tinned Cupper \i;in:APlastic coated approx . 20 m) Y

o ¢ i (PO e

S RRCELIE! Cﬂﬁ('l"rainncr board) . ' ) N

33 1 A BN (Water tunk) _ BN

o | W64 (Motor) o : N

8 Il' wFRIGH (Multimeter}. : _ o
y@ | CTFEIfaR SRR {Soldering ron) _ ' 1

Yy | siiae e (Soldering lead; — TATEATS

yq | FIRSHL SWIA (Connecting wire — SRS |
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b | i‘wﬁwm Bfgfmfae oy
3.¢ SUBR e Wm O (1S TR AT (Sketch the layout plan for

the construction of water Ievel controller )8

%asm.;emﬁ‘mcaraﬁnwmﬁawiwawﬁﬂmw%

SN eTit TSR IR Al (Construct the water level controlier) g
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o) Wmmmmmm;
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e e FrhER foTEn | et .Y
30 | ﬁﬁﬁmwmwﬁww@ﬂﬁ%m-wwﬁaﬁq
3 mﬁiﬁm-ﬁmpmmﬁammﬁmaﬁn
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3O PCR &7 5706 TEI™ SETSR (Areta 3f
\g WD oy Fefi ARaATER I I
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33,9 FCRMITER AN DI S S19 9N CTBZ AT (Connect the controller

with motor and Moat in water tank) 3

maammaﬁﬂmhmaimmmﬂmm
SrEETed 5T L3 M SpUEE A8 g TR 0L LA A 3 |

33 b FTHITET TFS AHIR (Test the performance of controller) 3

ST WIS @ (Data and Result) 8
| No ' \ Water level . Motor status ]
T [ TANK Iovel-B OFF
I3 T TaNK LevelC "ON ]
(3 T TTTANK Level-B TOFF

5% 29 (Testing procedure) 8

s DOV & AC 220V g3 =W AIEY R F 1 AE AL

3 1 BT R (dfenBasTAT s < o
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2, » (i <15 Qo (Analyze the cost of construction) 8§
R 2Tl Tt 1 Tef e @ 2w T forey i STt o e iR MR 79 g

> 1 BREm w12 (1C 555) 900 X3 = ®oo/-
1 3R{ER5a (BC - 148)- WXy = o/
© | (IEEBL (S60F, 220k. 390k, 470k) A X8 = /-
8 1 R (9v) : BoxXy = 8ol
@ | E @ (8 pin) YoXy = of-
b ) fafHf 00X Y =  doof-
q j onfer Bigw 3¢00 X 3 = Mgoo/-
LR T 200 X Y = ¢oo/-
> 1 fO% »oma e © XwoXd = 300/
So | WHJ=y ¢oo/-

@M = esav)-

mmmmﬁmmwmm%mummmmm|

3,50 fenly gk defdw vy (Analyze the design and construction) 3
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(Design and construct instant Power Supbly (IPS))

9.0 YF (Introduction) §
aft w=fo \a'sﬁi"[‘f #tEg | IPS 90 IeagleE Temwm, 9[‘T={W {nstant Power Supply T
Interruptible Power Supply | f&B3T@ (=e, Bgoamea wfsbame owfen enerifey a7 Te cTe 5%t

G T DS Y ACWW@SIFSW@MIPSMWFF ﬁm HfATHR, TM,
LIEVEAUNE Rkl CR T v il

yo.y Rfey ewsTRE FHMY Wt WITWM SROTH (Study the different

- manufacturers catalogue or manuals) 8

W @3B IFOIT ey AR (iPS)&ﬁamﬁﬁammﬂﬁawmﬁawﬁmﬂ WP
FTE A7 | TR o fAfeq Srecasy afSd aome 7R (vt s wErE fs onfr o aeer SR,
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vaqmﬁﬁ#qmﬁwwmwwm%wmwwwxémmwﬁcﬂaw
@ATS [ 77 | '

0.2 ¢ TIOIT Memm MR a7 TP/ Tvm @y 9 TR
(Calculate the input/output voltage rating of an instant power supply) 8
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3.8 WIRFAGT e@fen arareiRy TR W (List the materials required for

manufaéturing IPS) &

S| SR (108G 3524,

3 1 W3 (1C-CD 4073)

© | W3 (10-555)

8 | AMfEP%9 (Transistor-C 547)

¢ | Jefedy fTransismr—(‘.SSSJ

b | JWfE5y (Transistor-C 477)

91 firs o8 GRlenta (FET 3205,
b | BITTE (Diode —TN4145)

® | BITARE (Diode-IN4007)

So | I/ (Capacitor-47uE)

33 NG (Capacitor-0. LuF)
S e (Capacitor-uk)

>0 BNAABR (Capacitor-10uf-:
38 @HBE (Resivwrd.7k)
3¢ | B (Resistor- 10k,

3 | AEBT (Resistor-100k)
34 1 GfEPBY (Resistor-27k)

v | (2ferte (Resistor-20k)

¥ 1| @B (Resistor-15k)

20 1 @fesBr {Resistar-2.2k)
| @B (Resistor-22k),
23 1 AR (Resistor-220k)
39 1 AEBA (Resistor-14k)

28 1 (AfEr53 {Resistor-12k)

R } SRR AR (Preset -20k, 4.7k)
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o8 | sl Yafe eved

| foff T (DC Supply-5V) N

24 | G (Battery-12V) | -

b | BETAE (Transformer-12V) _ —oft

3 1 BT T (Relay Coil) -8f5

0o | m/w %6 (ON/OFF Switch) %

o) | fres {Fuse} NI

oy | Al (PCB)- ; N
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380 aEfRe e 45 (Select the winding materials) 3
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31 ¢ (Scale)- >
2 | IR (Micrometer)- S5
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38.4 C‘ﬁ'IT IR B YT (R GO Y '(Count the number of turns and
weight the removed coil) §
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{¢.¢ ©ibt WIS @™ (Data and resuits) 8
a3 TS Bre] FTEM TYR [N ~ferim sifrase a1 58 W [N @21 fommeS v a3 a2 P

fidfer arm Boe1 | WRIE 79 AEGA OUT “Afersia Afrasa e T ©== OUT ¢ 557D g8 6o |

2¢.% WG &M (Testing procedure'} 8

S 1 AC 220v @ (3 T AR 0 7 509

y | GrwaT e «dre a5

@ | TITATGSTETY SET™ [R51CA8 ENE) SaraT 4 |

8 | fIBaR = oo ISTeR ST 9T B |

¢ i BT A SRS ReTaR S srdrs afa

& | M-5-TR PIHETA] A S

q | B¢ §- 618 35w TrET TIE A

¥ | LED o RiGied A smes «drs: o

» | TR T foe eTEe ST AT e

55 1 PCB-% %38 TF SWERA erafae wa T aeE wfy |
>§ P(‘Bﬂdaiﬂufwm., =T &R e w3 _
SO ¢ (A A =B T W 6 € FSirey RErY TR

3¢.q fals tefagaet (Prepare of report) 8
4% sl Wy we wiwifie wal 3R-wies 3feret U @@ AES Aod wwe o

1 AR | QARF 4T THG o157 W enameshy el TeaTaA WTH PCB 1o ¥4 TR 1 ¥
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2.0 I (Introduction) 3

aff ﬂﬁﬁmm:ammewmmﬂwmwﬁmwmwm

c-armaﬁmmm‘m,mﬁﬁamﬁmwmﬁowowwmx
B! T3 T T A

20,) ZTETEAH TEM (Essential parts) 8

s BESR (TR-BO HYB)Y

3 EINTE  Diede-TN 4000

@ BTETE LDode-TN AR

g 1 FRATASR (Capaciton 0.010103)

@« FETTI2 (Capanitor-0 G003

u 1 IHFBA (Capacitor- 100PE.1OV)

q 1 @AEPBE (Resistor-15k-Brown- Green -Orange-Golden)
v | (@03 (Resistor-2M2-Red-Red -Green-Golden)

»  (ZfFBT (Resistor-270k-Red- Violet - Yellow-Golden)
yo (2fEB (Resistor-3k3-Orange - Orange - Red -Golden)
3y cafEs5R (Resistor-27k-Red - Violet- Orange -Golden)
vy 1 (@B (Resistor-1k5- Brown -Green-Red -Golden)
ye A& (Resistor-10k- Brown —Black- Orange - Golden)
38 | @E0 (Rewstor-2k2-Red-Red-Red-Golden)

y¢ | TACEHE TRLHNEM (Condenser Micriophone)

s | IR ( Transtormer, 0-12V, 500mA)

34 1 AA (Relay-12V-Single Change Over)

sy 1 =R (PCB)

& | (GIF& (&S (Vrainer board?

201 (@ A a1 (8 (@R ZFIACTD (Television or any equipment)

2y RTIEIZ A ultimeler)
33 (AEE WTAA . Scldening nom
8 FERTRL S Soldening leads

28 | TEEDL CER (Connecting wie-lexible)
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-
-8fo
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Q0.3 TARB (Circuit description) §

aamm%aﬁmmwﬁmmﬂﬁaﬂmaquJ
- NRFRTIEE CEs SR Ay 93 15k av @féde wewmm U ; TRTETETR i ww
AR AT ForEa BT FOBHR CL (0.00) (20D FARTET Q! (BC 149B) U H AW B |
Qi 936 NPN IWferSa | ¥ FRfSmR W 3% fmr siNieeR ww g C0.04) @2
WA D-(IN4143) <3 fEee frn GRfesta QuBC 149B) 9% (AH ATI™ I3 | Q, w3 ffertas Iw
o Wi IR @RS R, (10k) <2 fer M BfS5 QuBC 149B) (% ara I3 Q,
B T Beme SRR SERmE em | qeade T e @53 Ru10k) 97 Wi
I Q, (BC [49B) 97 (@Y QT Wy Fears T w09 | TN Q, BRETEET affe M
BITAIE D,(IN4148) 932 RREP3a R,22k2) 43 74 forx GrféeSa 0, (BC 1498) @9 @0 &2 204 | Qs
BAfEEGR B Fiwiie womea SyniEnE are & {12V) @ 2734 W2 Gk TF e s e
ON/OFF 8 | 3 RTFa ON/OF €< 4R (1T 7795 PEATTT ON/OFF T | MeRTS o9y e
ST > e ON wvae el Twed e 2w e OFF 70 1 @ S st aam o 12V B
STATST 2, A 936 CEGIEA B (0-12V.500ma) €9 SR G2 @O AT D, (INA0OT)
Q3 ETA

{Y.0 AEG S (Circuit diagram) 8
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75 AAgS TaY fog ATy . sae
V.8 IR (Working procedure) 3

y | @it e 26 7 TFHA TIEITT TR A |

o | AEG TS ST GITR Q@IS TG AR |

g | TEBY Fme FrEerann (@18 wdR @S 57 7R Ac 220V @ TR SETSIA FIAM o &

¢ FEED ofETEER T AL 220V L2 IS FAAGE g1 B 12V fefsy Teerm Sa@ TTE FE WA
ek

v W oN TAe 437 a3 =l

q:mzﬁ%ﬂ*wwﬂﬁﬁmﬁqwﬁa

w | AFEG T FrEETE T WA T TG ST SRy WS @-wEs tefh 3l

w»  AEG E-TI3 SeE OB TEER LTI PCB ATiE BT

zo-.PCBEWafzqaaa%pcac@mmﬁmmmmﬂﬁ:mwﬁmmﬂmmmﬁs

U
R T et M|
! i iy ! ‘ M

5= | ¥

_ 5@ § 20,3 Z7 F2b ATIC (F-1E5
vy 1 PCB a7 FES TEiM SIS OTSIRe 3¢ |

vy ¢ ATEDE AT (FCEE AR IJAY) &7 F |

vo | FED STarEa 16T FRAAAE I |

V8 | e SR % B[ FEGHE SIS ordraw ¥ s
se | AT s A e w0 e 9 For 10T peB 6 3 #h



Y _ erslene Bfefanfae oo

QY,¢ ©I5T WIS @O (Data and result) 8

NO Clap sound Controlling load
0l 01 ON
02 02 . OFF
03 03 . ON

.Y THR 26 (Testing procedure) 8

3 1 FTECD SFATARFS AC 220V & (I WA Wieg 5 71 7% 3 |
3 | FORR v WidterEAe o rfr o |
© 1 FBTR Ay FRferbaeraiy s 8w 1 |

8 1 TUBTHA T SIASSTA g 3w 3 |

¢ | FEBER ARy feetete ST 1T 3 |
v | THOTER RoTw GreanRe s o8 3 |

© q ) fbnza s el s vdr 33

b | A (G AT g, 6 71 o7 wnd 39

® 1 PCB 49 %9 TER™ ST (N6 31 Wz 5 71 v w3 a7 |
30 1 PCB 93 3R TMegq1s Bae wrane & =1 w1 uprs 3

3 :ﬁﬂ%ﬁa@au&ﬁvﬁmwﬁmamwmaﬁy

Q.9 RS 2efda=et (Prepare of report) 8

4 LT TG TAR T 436 T4 73fbe AED oo wrs! Wi 21 0% | AR 4T @3l
G ST A6 IR AR WA FealT=R TR 9 POB 25 T (R | 4 4AAR ATHY
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TS S SO A | '
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Aquarium Thermostat

s, s , =y e e s et 4 = =

4.0 Y2 (Introduction) 8

At g2l «maw gred . & B AR TR FTAE WY 0 (TN TR TSLS WL IR oY
TEA TR WA e - AfERT e amm e et | F1aa @ FNy 2198 T WS IE WE W

AT & 7

TaR Wit ¢ wd Tge AE | G2 ATATR (UTF SZOT Thermister TH (&

JHASLE 3

W"*:—_«ema-ra nm::*%;?wz*f" WA, B0 FT, BERT @AW T T LS |

57 2 349, IETTOTY @ %

9.) STATEAT TR (Essential parts) $

s BFEERE  Transtormer-(- OV %
X 4= (Relay-9v-20062) -5
© | BRFE5% (Transistor-2N 2926) _ofb
8 | TILES (Diode-1N 4001 5
¢ TVETE iDiode-IN4145) ' -5
w  (AF7E (Resistor-1K1 6
q @Toe ,(Resislor-llk; N
7 . (ZT90R (Resistor-10k) _3f%
» 1| (T (Resistor-30k) -5
S0 | FPNFGR (Capacitor-1000ul) -

3y | (SEERE &EF5%e (Comrol Resistor VR, = 2k -
33 ¢ SRR @59 (Control Resistor VR, = 250-0) - 5%

Ss JETAR (T (( ontrol Resistor VR = 500-03 - >
38 vf‘r"? (Thermister-TH) _»f
3¢ AT TP (Neon lamp) - %

3o fE51@ (Heaten) _f6



a1 BifAf* (PCB) ' =

S | G2 @S (Trainer board) . -

5% | WEBABE (Multimeter) -

R0 TSR SRR (Soldering iron) - N

23 | G GTE (Soldering lead) _ TG
2y | INASHL €WH {Connecting wirc) — HTATETS
29 | IRIHREE 49 (Aquarium box) N

34,3 ¥G 6 (Circuit description)

(Sfauieer @EP5T VR,, VR,, 8 VR, W FLCT @ FEGs wiwrera frga s3cs o0 «fiF8R TH
@ T AT (A0 @ VR, (B LB A (Clock-wise) BE IS T | ©4F VR, (3 (TRATA f& ON 7@
w7 feefre fta (1t OFF T8 | ¥R VR, (& Clock wise (TRIS W 1 Q997 VR, (B (VAT {07 ON
TR | GEE VR, (F SHIS (Anti-clock wise) (TR 7 OFF 21 1 VR, (F QA Clock wise (TR
far ONT¥ 1 @ wREE AfbiTaR Tow o W7 s e TotE fITE OFF T d | «aTd ARheRs
TG e eEre T ede VR, ¢ g4 R ON 39te 13 ) e ON e TR ON T
O AN 5199 3re A | AR THTA AIEAE AT (YR VR, (@ ETE 02 VR, WY AR
VR, (86 Adjust IS A, WS & CANEAE RE OFF T8 VR, 99 T 43 S fmad
SHCSRIRRICR Sl Adjust T4 76

4.9 AfEB ST (Circuit diagram) 8

22K }
iTH
2N 2928
s
: 10KQ
Fa
;’g} 2N2926
-
! $ 56K0
- ]
VR 2
2500 _
‘ TLT2T3-2N2026
E o

fodt ¢ x5.2 STCHEEIE TN T



gl AA%S THIAT g LTHD 9%
24.8 FEAAE (Working procedure) $

s 1 oS EpmEER Qehh ARG STy AR I )

3 | WD TN SO QT NS AR |
© | ARG TR ST G @S HWEFG ey |
§ | S AT =l 7EFAR I |
¢ + FFELD SCACAT M FRATZ, TR NFB 58] TAR TG &Lt T |
u | ANFEFBR TH & TF A (@ VR, 5 751 {77 7FG 51 37 |
cuW@WVRWRZGVR&WW@WWWQEQ:'
b | AT ARESRT SRR s (e |
5 VR, $LaE @fEnosts girz fara ON =i |
o | STCETEIRAICTE ifed Sroremal eraremrs i (fgee VR, 9F F0A VR, @8 Adjust I 1
Y | VR, TR RE50a TR0 S1wd fwaae o |
32 1 FFEST 7 et TS SR SR FEG T S WFE ¢-Eh ol F)
yo | TG (@-=mes S PCR tofR dfewts peB R w1
58 | PCB ¥ 09 ATIGAT Tas FoW I0E STSICT I T 1

e 1 TR e e ) e o STRmfRIE AR o wa a3 wew A 3

39.¢ ©i5! SIS FSEPT (Data and results) §

@ T FE IR A7 RSN ALMA TR NG WG @B VR, VR,, VR;, 9F
I SR S (e F4 o 8

29,9 TG} &AL (Testing procedure)

S AC 220V @ (R S Sy 6 AT el
3+ fABITR MRt GRATawds ST S o
» | TR TRy FREEete S 19w S |
8 1 FBIA WRITY SHACGTETR SEw< 1A+ I |
¢ | FBTER TR ERETRSTER S A3 1 |
v | iETER =T FebaetE Seam 3nw 34
q | fRBTae SR (ST @AEPBAaTeR SITw A e |
v | RS R SR s @ o |
s | RiTEs Ty FErba s i 5
so | FBTER A faEhe o= 8w E 7
53 1 PCB €4 98 T TSN Tl T T7E (& A T &4
33 | PCR 93 @7 st Bz =oms fa 1 wieTs @72 |
Yo | AREGE @W FTA 5 7 o 1 AoEe AR oA 8
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4.9 fea™ 2efiFae (Prepare of report) 3 |
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Singal Phase Preventer
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.0 Y (Introduction) 8

5 el e ared | TR RERGE YatAe e ST SR FRR S I a, -
(R GO A i (PR (R T ) 2 1 0 S (A ST AT 4 § K AR S S
AR T (TS S 0% (WS ANA O} g -w¥n (bwm aifa asma e eRw ferebim
maamw|aa@mmaﬁmﬁmmm@mﬁﬁmm|ﬂﬁm@mﬁm
CaamiaTRT e @ A w AfIETETS | g D Stk e (v fRrebe ARED o o T A |

.S ATAEAT TH (Essential parts) 8 -

> L OPFTRTE (Transformer. X, X, X2.-0-6V -400mAj BRUH:
3 | BITE (Diode Dy, Dy, Dy, . Dy, , Ds,-IN -4007) Sy
w | @fe5a (Resistor-47082) -5 )
8 | BRforBa (Transistor-SL (00/AC 187) N
¢ | 13 (Relay-9V, 300 SPST) i
& | B (Relay-42V. 400Q,20A) -
41 6% (Motor) -5
b 1 SR (1C-7410L) -5
» | AR (Capucitor) —_eft
50 | ™ (Lamp LR, LY, LB-15W, 220V) _ef
3> | FFSE (Fuse) . -ofb
] | forfrfa (PCB) NI
Yo | GRAR @ﬁ (Trainer board) N
38 | WFBRIBE (Multimeter) o
5¢ ¢ (ARSI WA (Soldering iron) G

M ; (TR (T8 (Soldering lead)

9 1 TIEEDL SR (Connecting wire)

,

- TSRS

L HTATSE |



3 ez Sefmnfa omed
.2 FifEG I (Circuit description) 8

& AEG foa® ¢h4 TS G (X, X,, Xy) FR0R | T4 B-(T303 A0, 949 X, X, 6 X; 5K F @
A, B, C ol A0 6V U103 | (e 0T 3 (3T (PIER A X, X, A X, I T A, B 8 C *S
AR I A AN IC 7410 T o7 3790 NAND (5135 W3h1 | @@ Foafs 3e8 =1 1.2 6. 13 ) PR @
SIBB75 T 127 P61 | W A, B 8 C (5 M T (1) AT S 12 7 A T (O) AT | G A @B
30 ‘@ 7 o G5 2 ¥ AW, T AT RL, 8 RL, B T8 G2 T (1) 0 05 | Yo ) 5
fat RL, 51 2R foafb edar aama @ 200 T @ GRRTER X, Xy 8 X, [ono8 9% 2w a0 (ina
TG TR W | ©AF A, B 8 C (T 2 aa:ﬁm'm‘l\smzwmzm! 99 + SV AR OFF A R
fev OFF 2 T/ s (TG ON T WA | 3919 +5V A2AZ ON 33 Trst® B ON TR 1 I AL B € C (o
TR T e | 9 A& A e (LR, LY. LB) 791 €90 TN @, (W (R3S (5 |

R0 FEG SR (Circuit diagram) 2
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Tel AT ST oy oy ' )ro
.8 gt {(Working procedure) § |

s 1@ frae (R e e TG s g 34 |
Q| AMEE TS ST ST TR Ay, i |
@ AIfEG T S G @S s A |
TG el TateiatE SIS WS g $E
@ | MfEGe 7wy (B FeQnH A9 F4 |
b FIEED ATHIEAE e FAAArE ¥ HES ON T A9y %6 Wi
q | 3-cRree § (B W (P8 CFREA B MEL0 TaB 228 i
v | ARG wfer Aoweita 6 0 Srxe A& STy U G ¢1-2rPh cuf a7
5\ AEG @-F&5 WAl PCB tofar afwam poR tof #f4 |
So | PCE U9 9% U@ SRTSKA (Teeifag #(4
53 | PCB @7 S ST i w0 R-oT (VR RRER S, w0s pCB B @3t Tem
vy 3 W ' '

(a3

b, ¢ ©IB! WIS @@ (Data and Results)

NO Input Output
Phase-1 ! Phasc-2 Phase-3 Motor status

01 ON | ON ON ON

02 OFF OFF OFF OFF

03 ON ) ON OFF OFF

04 OFF ON ON OFT

05 ON OFL: ON ~ OFF

& THIR A (Testing procedure) 3
S | ANETH ArOTR HIZAE S A B2 B |

3 | FBTaa S G duead Siews TU5i3 w6 |
o | fOBITRY MMLT) G BETETR ST GieTE Wi
8 : fUbEa vy (AfEeoafba Sraw 37w B |
¢ 1 fBIEa Wy BiAfehaita e widmF 39 )
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% | LB (I SRre =5 Wi 6 A NTER AR Whi 9

b, q faestis tefé@adt (Prepare of report) 8 |
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3.0 93 (Introduction) §

aﬁaﬁw%ﬁmﬁm|wﬁi&wa&mmaimﬁ%wwm

AT 1 GRS, TG, Fe Tenfh g @3 fems @ e T

WD kLTI m'r {Essential parts) 8

s 1 3P (1C-555)

3 1 =R (IC- 4015)

W | SIS (Diode-EN-4007)

8 1 9= (LED)

¢ | SAEE (Capacitor-10uF, 25V)

& | FIABR (Capacitor-D. 1 uF)

q1 afesba (Resistor-lK-Brown-Black—Red-Golden)‘
v 1 AfS9%5F (Resistor-10E-Brown-Black-Black-Golden)
5 | @AEod (Resistor- 1M-Brown-Black-Black-Golden)
30 | AMEPBT (Resistor-470K- Yellow-Violet-Yellow-Golden)
s | @fS5F (Contral-1M)

s+ TR (PCB)

39 1 (FRAT (Cabinet)

8 1 T3P (@A (iC base-14pin)

s | Si3fH @A (IC base-16 pin)

5o - TIFIRBR (Multimeter)

$9 1 (TSI WAF (Soldering iron)

M | (TSI (TG (Soldering lead)-

S5 | T (Rosin) -

Wi am:wfi‘a GTJ (Connecting wire)

5.2 %G 3 (Circuit description) §
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: S O TS wR fay aved e
3.8 e (Working procedure) 8 '
> 1 @3S ‘fome cares ARG s Az |
3 | TG wrmam ol e Tt W 9 ¢
o | G e el GR @R ARG A |
8 | TREG SR S LED %o R W 3 |
¢ | TS 12y RofT saaans Ty T 3R _
& | TG 519 3R« LED oron eSSl «nfrawa 3 | .
a1 G T AfFera FTE IR ST AT R o AT (RS ok )
v 1 ST w-SISG SR PCB 2o efdutes PCB of 37 |
~ »1PCB fom 3 a TS pCB cwammﬁumwwaﬁlwwﬁmﬁmmmm-

- fom ¢ a».2 e e WS -
b0 { PCB 47 79 YRR SIS s 3 |
33 | A LED T evaiem =gl Fees owi= =3 |
531 TS efcareria e ST et 3R |
o ) FES 519 TR eraEAT A a7 IR )
38 | ARG 5 T pCB S WRGH w3 wom ary =R )

».¢ B} WS AWB (Data and result) § -
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@, ARG s e
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3».% UIGI% &1 (Testing procedure) 8

3 | MRS “femie w=Iar i st & =1 ot 77 3l -
31 LED oUAi Stera=: fibiem ey =3 [

@ | frfertacty SEas AR Aoy *frm 3k -
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