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|. THIET BI PO VA XU LY DU LIEU
1. Gi6i thiéu thiét bj do va xir Iy dit liéu

Thiét bi do va xir 1y dir liéu 1a mot thiét bi giam sat véi phan mém duoc cai dit trén
may tinh Wir}dowg, cac dir liéu dugc hién thi trén man hinh LCD 2 dong cua thiét b1
hoac vtrén phan mém tUng qUng may til:lh cua ban. Trén bd thiét bi nay ban co thé
chuyén sang phép do khéac bang cach nhan nuat Seclect trén mat may.

Thiét bi do va xir Iy dir liéu van hanh bang pin va cong két ndi USB, vi vay c6 thé
str dung dugc ngoai troi - noi ban thuc hién cdc phép do nang lugng mat trdi va nang
lwong giod truc tiep khi khéng c6 may tinh.

Horizon dé phat trién Thiét bi do va xu 1y dit liéu cho phép ban st dung, thiét lap
mot cach dé dang. Tich hop cac tinh ning ghi dir liéu truc tiép, tu dong hién thi két
qua trén man hinh ma khong can tinh todn. Nhiéu thi nghiém st dung pin nhién licu
hydro, bg tua-bin gi6 thu nho va tam pin mat troi hién thi dir liéu theo thoi gian thuc
vé dién ap, dong dién, cong suat, nang luong — cong nang (joules), dién tro va tham
chi ca téc 6 RPM cua tua bin gid, tit ca déu c6 thé xem va ghi lai duoc!

Thiét bi Do va xir ly dir li¢u co thé sur dung véi bat ky bd dung cu gido duc nao cua
Horizon.

BA TTERy OLVER

EF COMPUTER

SElgcy

e Thong sb ky thuat
Thiét bi do va xir ly dit liéu s& do cac thong sb trong pham vi sau:
bién ap : 0-28VDC
Dongdign :  0-1Ampe DC
congsuat : 0-28 Watt

biéntro  : 0-999 Ohm
Cong nang : 0 -65535 Joule
RPM : 200 - 2500

Luwu y: Khong thé do chinh xac khi toc d6 qua thip va toc d6 qua cao. Mic du
tuabin gi6 c6 thé quay nhung mach dién tir chi c0 kha nang do mot pham vi toc do
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nhat dinh. Pau ra dién ap thap tir tua bin gié ciling c6 thé anh hudng dén d6 chinh xac
cua toc do khi do.

2. Cac chirc niang

2.1 Cong tic va nlt bam Select
- CO6 hai ché do hoat dong:

e Battery — OFF - Computer

Dit ché do Battery khi ban mudn thyc hién cac phép do cia minh ngoai troi hodc
khi khong c6 may tinh. Chuyén sang ché do Computer khi két ndi véi may tinh cia
ban bang cap USB duoc cung cap kém theo. Va ché 6 OFF khi ban tét thiét bi.

Cha y: Thiét bi do va xir Iy dir liéu sir dung pin tiéu chudan 9V. Man hinh LCD sé
théng bdo khi pin yéu va can thay thé. Chuyén cong tic thanh OFF dé kéo dai tudi tho
pin khi khong su dung.

® Select

Nhan nat Select d& chuyén qua bén man hinh hién thi thang do chinh. Ban c6 thé
nhan gitr nut Select dé kh6a man hinh néu man hinh thay d6i qua nhanh.

2.2 Pau vao va diu ra

C6 hai cap dau vao (Input) va dau ra (Output). Pau vao (Input) & phia bén trai va
dau ra (Output) ¢ phia bén phai cta thiét bi. Mau Do (+) la cuc dwong va mau Pen (-)
la cuc am. Ban phai gan dang cuc khi lap vao pin, tam pin mat troi, tua-bin gioé hoac
pin nhién li¢u.

2.3 Cong thirc chung



Thlét bi do va xur ly dir liéu do cac don vi tiéu chuan nhu dién ap, dong dién, cong
suit, ning luong, dién tré va tb¢c d6 RPM cua tua bin gid. Sir dung cac cong thire phd
bién sau day dé do va tinh toan dién ap, dong dién, dién tré va cong suat.

U=1+R

Trong d6: U Ia hiéu dién thé
I 1a cuong do dong dién
R 1a dién tro

Hiéu dién thé dugc do bang volt (V) hoic millivolt (mV). Mot millivolt bang
1/1000 volt.

Vi du: 1.23 volt = 1230 mV
10.456 volt = 10456 mV

_Cuong do dong dién dugc do bang ampe (A) hodc milliampe (MA). Mot milliampe
bang 1/1000 cia Amp.

Vi du: 0.003 ampe = 3 mA
1.256 ampe = 1256 mA

Do dién trd - Dién ap phai dugc két noi dau vao input dé do dién tré duge gan voi
cac dau ra output.

Ngoai ra, dién tré s& thay d6i tuy thudc vao dién ap va dong dién duoc tao ra trong
mach. Thiét bi do va xtr 1y dir liéu st dung dinh ludt Ohm dé tinh toan dién trg, do do,
bat ky su thay doi nho nao vé dién ap va dong dién s€ anh hudng dén viéc doc dién tro.

P=U-~I
Trong d6: P 1a cong suét

U la Hiéu dién thé

I 1a cuwong do dong dién

Cong suat duoc do bang watt(W) hodc milliwatt (mW). Mot milliwatt bang 1/1000
cua mot watt.

Vi du: 0.034 watt = 34 mW
2.987 watt = 2987 mW

J=P-+T
Trong d6: J la nang lugng
P 14 cdng sut
T 12 thoi gian tinh bang gidy (s)

Ning luong duoc do bing Joules. Vé co ban Ning luong 13 cong suat x thoi gian va
1 Joule bang 1 watt.gidy.



Vi du: 21 Joules = 21 watt.giay hodc lugng dién nang tiéu thu trong 21 giay.

RPM 14 don vi do téc do quay cua canh quat gi6. RPM dugc sir dung trong cac thi
nghiém cua horizon dé cho thay cac tham sé trén bj 4nh hudng nhu thé nao boi cac gia
tri tbc 46 RPM cao hon hoic thap hon.

2.4 Phan mém va két néi

Phian mém cho cac may tinh Windows (XP, Vista, Windows 7 va Windows 10)
nham nang cao kha ning hoat dong cua thiét bi do va xir Iy dit liéu. MAC hién khong
duge hd tro. Két nbi cap USB giita b do va may tinh cta ban dé hién thi dit liéu d6
hoa séng dong.

e Cai dit phin mém
Trinh ty thye hién:
- Két ndi Thiét bi do va xir 1y dir liéu v6i may tinh cia ban.

- Cho dia CDROM vao may tinh va chon thu muc 6 dia CD. Kich ddp chuét vao file
cai dat.

Name Date modified Type Size
Source 7/19/2013 7:44 PM File folder
:j AutoRun 7/19/2013 9:54 AM Setup Information 1KB
|j Holizon 7/7/2020 9:40 AM Disc Image File 43,694 KB
@ Horizon 7/19/2013 9:55 AM Application 3,717 KB
(j] Horizon 7/19/2013 9:54 AM lcon 4 KB
@ Horizon = X

Horizon .

Renewable €Energy Monitor ,,,.

www.horizonfuelcell.com

@ Install Software A 9
® USB Driver &

(O Horizon

- Kich chudt chon Install Software phan mém s& duoc tu dong cai dat. Trén man
hinh xuat hién ctra s6 nhu sau:



Preparing to Install...

Horizan REM Setup is preparing the InstallShield Wizard,
which will guide you through the program setup process.
Please wait.

Extracting: Horizon REM.msi

O Horizon

- Nhan Next dé tiép tuc cai dat.
@ Horizon = X

ﬁ Horizon REM - InstallShield Wizard X

Welcome to the InstallShield Wizard for
Horizon REM

The InstallShield(R) Wizard will allow you to modify, repair, or
remove Horizon REM. To continue, click Next. +

oaRNY
[y

< Back . Mext = . Cancel
(vt Yzon
Fuel Celf Technologies



@ Horizon

ﬂ Horizon REM - InstallShield Wizard

Customer Information

‘ Please enter your information.

WWW. User Name:
I

Organization:

Install this application for:
(®) Anyone who uses this computer (all users)

() Only for me (Admin) [

nN0

InstallShield

< Back

ﬂ Horizon REM - InstallShield Wizard
Setup Type
Choose the setup type that best suits your needs.

Please select a setup type.
(®) Typical
@ All program features will be installed. (Requires the most disk space.)
() Minimal
@ Minimum required features will be installed.
() Custom
Choose which program features you want installed and where they will
@ be installed. Recommended for advanced users.
InstallShield
ﬂ Horizon REM - InstallShield Wizard X

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Horizon REM.
Click Finish to exit the wizard.




- Nhan Finish dé hoan thanh qua trinh cai dit.
- Sau khi cai dit xong phan mém. Tiép tuc cai dit Driver USB nhu sau:

- Va0 4 dia CD chon thu muc Source > USB Driver va cai dit driver tuong ¢ng V6i
hé diéu hanh Windows trén may tinh.
_ Bém chuot phai vao file cai dat ' COM20828 Setup

chon Run as administrator.
Man hinh xuat hién cura so6 sau:

®  FTDI CDM drivers (3w

FTDI CDM drivers

Click 'Extract’ to unpack version 2.08.28 of FTDI's Windows
driver package and launch the installer.

www ftdichip.com

| Extract | Cancel |

- Nhan Extract dé tiép tuc. Phan mém sé& duoc tu dong cai dit.

Device Driver Installation Wizard ‘

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next

- Nhan Next dé tiép tuc cai dat Driver USB



Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The device driver installation wizard did not update any of your
software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Name Status

N/ FTDI CDM Driver Packa... Readyto use
\/ FTDI CDM Driver Packa... Readyto use

- Nhén “Finish” dé hoan thanh cai dit Driver USB.
e Chay phin mém

Sau khi phan mém dugc cai dat trén may tinh cia ban, mot biéu tugng phan mém

&
Renewable
Eneragy

phai giéng nhu & day. Nhip dbp vao biéu twong dé khoi chay phan mém S

Cha y: Luén két néi USB giira thiét bi do va may tinh truée khi ban khoi dong phan
meém. Sau do nhdp vao biéu twong Két noi hién thi trén phan mém nhin thdy trén mdy
tinh cua ban.
o Két noi

Cong két ndi USB nidm & sau thiét bi cho phép két ndi véi may tinh Windows PC
(may tinh MAC khong dugc ho trg tai thoi diém nay).

Khi phan mém dugc hién thi trén man hinh mdy tinh cta ban, hdy nhip chudt vao
biéu tuong K&t né1 ¢ phia goc dudi bén trai man hinh. N6 s€ chuyén tir mau dé sang
mau xanh 1a cay dé cho thay rang n6 da duoc két noi voi thiét bi do va xur ly dir ligu.

Cha y: Sé khéng hién thi s6 cong Com néu thiét bi do chuwa dwoc két néi Vvéi may
tinh va so bén duoi biéu thi cong Com dwoc gan voi bo thiét bi.

Chay phan mém s¢ hi¢n Ién giao dién sau.
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2.5 Biéu do

Biéu dd hién thi dit liéu dién ap, dong di¢n, cong suat, dién tré va téc do quay
(RPM) - tat ca cung mot luc. Dir liéu nay duogc cap nhat lién tuc 5 1an mdt gidy tir thiét
bi do va ludn hién thi dir li€u madi nhat tir cac thi nghi¢ém cta ban.

e Mau dic trung ciia cac duong do thi

o -~ g = » - <
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Db thi dir liéu s& duoc hién thi bing mau sic khac nhau dé dé dang quan sat di liéu

do duoc.

Xanh la cay: Dién ap (Volt)
Xanh dwong: Dong dién (Ampe)
Cong suat (Watt)
bién tré (Ohm)

Téc do (RPM) x 100

Po:
Pen:
Hong:
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e Thu phéng biéu do

Ban ¢4 thé thay doi ty 1¢ do thi dé phu hop v6i di liéu dau vao tir bo thiét bi bing
cach st dung biéu tugng Chiéu doc (+, -) diéu khién thang do doc, trong khi chiéu
ngang (+, -) diéu khién thang thoi gian. Nhap vao biéu tuong mui tén xoay ngugc
(dudi cung bén tréi) s& x6a man hinh va cho phép hién thi mot biéu dd dit liéu méi.

e Phong to viing dir liéu biéu do

Trong khi di liéu biéu do dang hién thi theo thoi gian thyc hodc dang phat lai dit
liéu sau khi ghi, ban c6 thé phong to mot phan dit liéu bét ctr llc nao. Chi can dat con
tré chudt 1én khu vuc ban mudn phong to va nhap vao nat chudt trai. Sau d6 nha nut
chudt trai dé thuc hién tinh ning thu phong.

o]

RENEWABLE ENERGY
MONITOR

- RENEWABLE ENERGY
MONITOR

°
b P ple Pip >
9. 2. B R NCORE &

© Horizon

2.6 Cac thang do
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Bén thang do chiéu doc hién thi dién 4p, dong dién, cong suat va dién tré twong tng
Vé6i sb liéu & phia dudi. Nhip vao bt ky nut dén LED nao & duéi cung ciia mdi thang
do s& bat hodc tit duong biéu dd twong tng. Cac dén LED dugc mi hda mau dé phu
hop véi cac duong biéu d6 dé dé hiéu hon.

000 l:J 0.000 : w]‘(jﬁ 00 ;
= g il

Volts Amps Watts Ohms

7 |

Thang do Cong ning (Joules) va Téc d6 (RPM):

Joules (cong nang) la mot thude do nang lugng (cong suat x thoi gian). N6 tuong
duong voi 1 watt.gidy hodc cong suat duoc tao ra trong 1 gidy va cho biét mirc ning
lugng dang duoc tao ra trong bai thi nghiém.

Téc do (RPM) duge hién thi duéi dang RPM x 100. Vi du, doc s RPM ciia 1436
duogc hién thi 1a 14,36

Joules RPM x 100

2.7 Ghi va phat lai dir liéu

Tinh ning ghi hinh tich hop giong nhu ghi mot chuong trinh TV dé dung cho viéc
phét lai sau nay thay vi ban st dl%ng dit liéu thyce tir thiét bi do va xur ly dir liéu. Viéc
diéu khién ghi va phat lai dugc hién thi dudi day.
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e Ba nut diéu khién chinh la:

Record Play-Pause Stop
- Ghi dir liéu
Nhép vao biéu tugng ghi hinh tron (mau do) dé bat dau ghi dir liéu. Biéu tuong &
chuyén sang mau do sang hon.

- Durng ghi

Nhép vao biéu tuong dung (hinh vudng) khi ban da hoan tat ghi. Biéu tuong ding
s& tam thoi d01 tor mau trang sang mau xanh - sau d6 trd lai tring. Biéu twong ghi mau
do ciing sé tit va biéu do sé tro lai thoi gian thyc.

- Bat va tam dirng

Nhép vao bicu twong (tam giac) play d¢ bat dau phat lai dir liéu da ghi. Biéu tuong
play s€ thay doi tir trang sang xanh trong khi phat lai.

Ban c6 thé Tam dung phat lai bang cach nhip lai vao biéu twong Phat (tam giéc).
N6 s¢€ thay doi tir mot hinh tam giac mau xanh 1a cay thanh mot duong d6i mau xanh
l& cdy. Nhap vao biéu tugng Tam dung mot lan nita dé ti€p tuc phat lai.

l l

2.8 Bo dém ghi dir liéu va Toc d lay miu
e B) dém ghi dir liéu

Hién thi s6 lwong ldy mAu dit liéu dugc ghi lai (hodc da ghi) d¢ phat lai sau. N6 ¢6
thé dao dong tir 1 dén 999.

e Toc d9 lay miu

Ban c6 thé kiém soat toc do 1ay mau dit liéu bang cach nhip vao biéu tuong + hoic
— trén phan hién thj toc d6 lay mau, dudi bi€u twong thung réac.

13



Mic dinh 1a ALL, c6 nghia 1 tit ca dit liéu tir Bo thiét bi Do va xtr 1y dit liéu duoc
ghi lai. Nhap vao biéu tugng dau cong s€ lam cham toc do 1ay mau xudng nhu sau:

- 1 giay lay mau 1 lan.

- 2 giay lay mau 1 lan.

- 5giay ldy mau 1 lan.

2.9 Thong tin chi tiét

Phéan nay cung cip cho ban thong tin chuyén siu hon vé cac chirc ning quan trong
ma ban quan tam.

e Biéu twong dirng va thing rac

Biéu tuong dirng va thiing rac 1a cac diéu khién quan trong nhat dé hién thi do thi.

Néu d6 thi duong nhu dang dimng lai hodc khong thuc hién nhitng gi ban mudn, dé
c6 thé 1a do ban chua nhap vao bi¢u tugng dirng. Pam bao nhap vao biéu tugng dung
sau moi lan ghi.

Biéu tuong thing rac khong chi xoa tat ca dir liéu da ghi, no con kiém soat thang
thoi gian trén d6 thi. Nhap vao biéu tugng Thung rac dat lai thang thoi gian dé bat dau
lai ¢ pht 0,0.

e Biéu twong két ndi

Trude khi bat dau thi nghiém, phadn mém phai két ndi voi thiét bi do va xu 1y dir liéu
dé truyén dir li¢u.

Thong thudng sé hién thi ngay bén dudi biéu tuong Két ndi 1a sé cong Com; dbi khi
ban phai lya chon mdt s khac dé viéc hién thi biéu do6 thuc hién duogc.
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Dé 1am nhu vay, trudc tién hiy chon sé cong Com chinh xac. Nhap vao miii tén bén
canh s dé xem céng Com s6 cao hon ¢6 duge hién thi khong. Néu ¢, n6 c6 thé 1a sb
dé sir dung. Khi nghi ngd, hiy tim dung cong Com trén PC cua ban bang cach vao
Control Panel -> System -> Hardware Manager -> Device Manager, sau do nhép vao
cong Com. Vi ban dang st dung két néi USB thay vi két ndi RS-232 truyén thong, sd
cong Com khong phu thude qua nhiéu vao phan clmg, ma phy thudc vao cac thiét 1ap
phan mém trong Bang diéu khién ciia hé diéu hanh Windows.

Khi duoc két ndi chinh xéc, biéu twong két ndi sé& duoc thuc hién. Néu cong Com
van khong dang, mét thong bao 161 s€ dugc hién thi, thuong 1a do cong Com da duoc
str dung boi mot ung dung Windows khéc.

e Biéu twong Chup va xem anh man hinh

Mot tinh nang quan trong ctia phan mém 14 kha nang chyp nhanh man hinh bét ct
luc ndo. Bang cach nay, ban c6 thé luu nhitng hinh anh quan trong vé do thi va dir licu
thang do dé xem lai sau nay.

i

Vi du: dé 9hup nhanh toan by man hinh, hay nhép vao biéu twong chup man hinh
phia trén - biéu tugng c6 hinh camera.

Pé xem anh chup, hay nhap vao biéu tugng xem man hinh - anh c6 kinh Itp.

1o}

Tat ca cac anh chup dugc luu vao 6 cimg ciia may tinh. Chi can tim theo dudng dan
sau C: / Desktop / Documents / Horizon, noi ban s& thiy mot danh sach hinh anh va di
liéu do duoc twong ty nhu dudi diy. Mdi anh chup duge dit tén REM cung vé6i ngdy
va thoi gian dugce chup, do do, ban cé thé dé dang tim kiém duoc hinh 4nh minh can.

15
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2.10 Két qua thi nghiém

Ngoai phan mém hién thi d6 hoa va ghi dir lidu theo thoi gian thyc, phién ban méi
nhat ctua Bo thiét bi Po va xur 1y dit liéu con c6 tinh ning chuyén dit lidu dd ghi vao
bang tinh Excel ®

Bﬁng cach st dung céc tinh nang Ghi va Phat lai cua phén mém, mdi khi thuc hién
mot trinh ty Ghi-Ding hodc Ghi-Phat moi, mot tép CSV (file gdm cac bién sé duoc
phan tach nhau bing dau phiy) tuwong thich véi tmg dung Excel s& duoc luu vao 6
cimg. Tén tép bat dau bang cac chit cadi REM va chira ngdy va thoi gian ghi duoc bat
dau.

Vi dy: Dé bat dau Ghi dir liéu, nhap vao nat Ghi hinh tron mau dé. N6 s& thay doi
tor mau dé dam sang mau doé tuoi cho biét dit liéu dang duogc ghi lai.

1. Déng thoi mot file CSV méi duoc mo ra va cac dir liéu do dién ap, dong dién, céng
suat, dién trg, toc 460 RPM, cong nang Joule duoc luu vao trong file nay.

2. Dé két thuc viéc ghi dit liéu, hiy nhip vao nat Phat (hinh tam giac) hodc nat Dung
(hinh vudng). NUt Ghi s& chuyén sang mau do6 dam mot 1an nira va niit Phat hodc Ding

s& chuyén sang mau xanh Iyc. Llc ndy ciing s& két thiic viéc ghi dir liéu vao file CSV
va né duoc nhdp dir li¢u ty dong vao Excel thanh file tén REM dugc Iuu vao b cung

may tinh.
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Horizon Horizon log REM 0531 REM 05-05 REM_05-31
Renewable  Renewable A1 st 153 _af20-15-0 _at 15-37-2

Energy Energy 344 9 0
Meonitor_... Monitor_...

ViDu: REM 05 31 11 at 15 33 44

Chi can mé tép ndy trén Excel ®, ban ¢ thé phan tich sau hon vé dir liéu da ghi.

Dit liéu duoc luu trén O cung cua ban. Va dugc luu cung thu muc chyp anh man

hinh. Link dan dén thu muc luu & bén dudi:
C:/Desktop/ Documents/Horizon/file

Pé tim file vira ghi, hiy vao 6 C theo dudng din sau

C:/Desktop/ Documents/Horizon. Thu muc Horizon noi ban sé& thay file dugc ghi da

tron lan véi cac file anh chyp man hinh duoc luu trude do. Néu cac thu muc cua ban
duogc thiét 1ap dé xem file dudi dang bi€u tugng thi n6 s€ dugc hién thi nhu binh bén.

File c6 logo Excel 1a file ban phai m¢ trén Excel.

Pé mo file Excel, ban ¢ thé: 1) Nhap dap vao né hodc 2) Khéi chay Excel rdi tim

Két qua thi nghiém dwoc hién thi trén Google Sheets

thu muc Iuu file va mé ra binh thuong. Dir liéu tuong tu nhu hinh duéi day.

| A ] s c | o £ F I | ‘

_ 1 |Date Time Sample Plot Seconds  Voltage Current Power Resistance Joules RPM
2| 04/14/21 16:58:01 1 437 53 0.443 0.356 0.158 1.24 2
3 04/14/21 16:58:01 2 437 7 0.443 0.361 0.16 1.23 23

San 04/14/21 16:58:01 3 437 86 0.443 0.356 0.158 1.24 23
5 04114721 16:58:02 4 438 3 0.443 0.351 0.155 1.26 23
6 04114/21 16:58:02 5 438 2 0.443 0.361 0.16 1.23 23
7| 04/14/21 16:58:02 6 438 37 0.443 0.356 0.158 1.24 23
8 | 04/14/21 16:58:02 7 438 54 0.443 0.356 0.158 1.24 23

=) 04/14/21 16:58:02 8 438 7 0.443 0.351 0.155 1.26 23
0| 04/14/21 16:58:02 9 438 87 0.443 0.351 0.155 1.26 23
n| 04/14/21 16:58:03 10 439 4 0.443 0.356 0.158 1.24 24
12 04/14/21 16:58:03 1" 439 21 0.443 0.346 0.153 1.28 24
B3| 04/14/21 16:58:03 12 439 38 0.443 0.351 0.155 1.26 24
u | 04/14/21 16:58:03 13 439 55 0.443 0.351 0.155 1.26 24
5| 04/14/21 16:58:03 14 439 72 0.443 0.346 0.153 1.28 24

16| 04/14/21 16:58:03 15 439 89 0.443 0.356 0.158 1.24 24
7| 04/14/21 16:58:04 16 440 6 0.443 0.346 0.153 1.28 24
8| 04/14/21 16:58:04 17 440 23 0.443 0.351 0.155 1.26 24
19 04/14/21 16:58:04 18 440 4 0.443 0.341 0.151 13 24

+ E REM_07_14_21_at_16_57_50 ~

Két qua thi nghiém dwoc hién thi trén MS. Excel
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A B | C | D E F G H | | | J
l Date.Time_',SampIe,PIot Seconds,Voltage,Current, Power,Resistance,Joules, RPM
| 04/14/21,16:58:01,1,437,53,.443,.356,.158,1.24,23 0
| 04/14/21,16:58:01,2,437,7,.443,.361,.16,1.23,23.0
| 04/14/21,16:58:01,3,437,86,.443,.356,.158,1.24,23 0
| 04/14/21,16:58:02,4,438,03,.443,.351,.155,1.26,23,0
| 04/14/21,16:58:02,5,438,2,.443,.361,.16,1.23,23 0
| 04/14/21,16:58:02,6,438,37,.443,.356,.158,1.24,23,0
| 04/14/21,16:58:02,7,438,54,.443,.356,.158,1.24,23 0
| 04/14/21,16:58:02,8,438,7,.443,.351,.155,1.26,23,0
10  04/14/21,16:58:02,9,438,87,.443,.351,.155,1.26, 23,0
11 | 04/14/21,16:58:03,10,439,04,.443,.356,.158,1.24,24 0
12 | 04/14/21,16:58:03,11,439,21,.443,.346,.153,1.28,24.0
13 1 04/14/21,16:58:03,12,439,38,.443,.351,.155,1.26,24,0
14 | 04/14/21,16:58:03,13,439,55,.443,.351,.155,1.26,24,0
15 | 04/14/21,16:58:03,14,439,72,.443,.346,.153,1.28, 24 0
16 | 04/14/21,16:58:03,15,439,89,.443,.356,.158,1.24,24 0
17 | 04/14/21,16:58:04,16,440,06,.443,.346,.153,1.28,24 0
18 | 04/14/21,16:58:04,17,440,23,.443,.351,.155,1.26,24,0
19 | 04/14/21,16:58:04,18,440,4,.443,.341,,151,1.3,240
20 | 04/14/21,16:58:04,19,440,57,.443,.346,.153,1.28,24,0
21 | 04/14/21,16:58:04,20,440,74,.443,.341,.151,1.3.24 0
22  04/14/21,16:58:05,21,440,9, 443,.341,,151,1.324 0
23 1 04/14/21,16:58:05,22 441,07,.443,.341,.151,1.3,24 0
24 | 04/14/21,16:58:05,23,441,24,.443,.341,.151,1.3,24,0

REM_07_14 21 at 16 57 50 @)
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I1.BQ THI NGHIEM SIEU TU PIEN

e Chuy

- Doc ki huéng dan st dung trude sir dung bo thiét bi nay.

- Mot s6 bo phan nho va dé va: hay thao tac can than khi xir Iy va lap rap cac bd phan
dé tranh bi va&.

- Khong st dung bat ky bd phan hodc thanh phan nao dugc cung cap trong b san
pham nay cho bat ky muc dich nao khac. Khong thao roi bat ky bo phan hodc thanh
phan nao trong by sdn pham nay.

- Khuyén cdo nén quay may phat dién cam tay ¢ téc do xap xi 2 vong/gidy, néu
khong may s€ bi hong truc do quay qua nhanh.

e B thiét bi bao gom:

b. May do dién thé c. Siéu ty dién
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d. Mé-dun quat e. Canh quat f. Dé tu dién

= M %

i. BO chuyén doi truc canh

g. Gia do tu dién h. Day di¢n quat

I11. THU'C HANH THI NGHIEM
1. Thi nghiém 1: Tim hiéu vé may phat dién cam tay
1.1 May phat dién cam tay

La mot su thay thé 1y twang cho pin trong nhiéu thi nghiém dién co ban khac nhau,
may phat dién cam tay la mot nguon dién co dién &p thap cho phép tao ra dong dién
chi bang cach don gian 1a quay tay cam. Thiét bi ndy lam ting su quan tdm caa hoc
sinh d4i véi qua trinh tao ra niang lugng dién thdng qua cac thi nghiém thuc hanh.

Puoc lam tir nhya ABS chic chan, trong suét véi banh rang va tay cam bang nhua
nylon, tranh str dung san pham va lam dung n6 mot cach qua muc. N6 ¢6 kha ning tao
ra dién ap 18n toi 6V, cudng d6 dong dién khoang 200mA. Ta ciing c6 thé dao nguoc
cuc bang cach quay tay cim theo hudng nguoc lai. Va khi duoc cap dién boi mot bo
ngudn thi nghiém khac hoac mot ngudn dién ap thap, n6 sé& hoat dong nhu mot dong
CO.

1.2 Hoat dong va sir dung

Ta c0 thé nghién ctu vé dong di chuyén cia céc electron, mach song song va noi
tiep, binh luat Om, dong co va may phat dién, su bién do6i nang lugng, va hon thé nira.

Duéi day 1a mot hoat dong cu thé cho bo san pham nay:

Ning luong la mot thudc tinh cua nhiéu chat va né gan lién véi nhiét, &nh sang,
dién, chuyén dong co hoc, &m thanh, hat nhan va tinh chat cua mét chat héa hoc. Nang
lugng dugc truyen theo nhiéu cach. Tong nang luwgng cua vii tru la Khong doi. Nang
luong c6 thé duoc truyen bai séng anh sang va cac bic xa khac do va cham trong cac
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phan &ng hoéa hoc va phan trng hat nhan, va theo nhiéu céﬁch khéc nita. Tuy nhién, nang
lugng khdng bao gio c6 theé mat di. Khi nhitng sw chuyén doi nang lugng xay ra, vat
chat tham gia chuyén doi s€ dan tré nén mat trat tu hon.

Dién va tir tinh 12 hai khia canh caa mét luc dién tir. Cac dién tich chuyén dong sinh
ra luc tir, va c4c nam cham chuyén dong tao ra luc dién. Nhitng hiéu (ng nay gidp hoc
sinh hiéu vé& dong co dién va may phat dién; do d6 dan nhiét va d6 dan dién cua céc
vat liéu khac nhau va giai thich két qua.

1.3 Uu diém ciia may phat dién cam tay

- Khéng doi hoi phai c6 ning lwgng mit trai, gid hoic nhién liéu dé tao ra dién. Co6
thé tao ra nang luong dién moi lGc Moi noi.

- CO thé dugc van hanh trong nha ma khéng gay nguy hai cho moi ngudi.

- D& dang st dung. Ngay ca tré em ciing c6 thé van hanh may phat dién cam tay mot
cach an toan.

- Van hanh im lang, khéng gay ra tiéng on,

2. Thi nghiém 2: Tim hiéu kha ning lwu trir cia siéu tu dién
2.1 Chuan bj md-dun siéu tu dién

a. Gan gia dd tu dién (g) vao dé tu dién (f).

DPam bao dugc gan chic chan.

b. it siéu tu dién (c) 1én gia d& tu dién (g). Pam bao tu dwoc gan chat vao gia.
¢. Cém day cap mau do va den (h) vao giac cdm mau do va den twong tng trén siéu tu
dién. Hay chac chan rang chung dugc cam vao dung mau cua cuc.

Néu khong, ning luong tir may phét dién cam tay khong thé tich trit dugc vao tu
dién.
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2.2 Chuan bi bd lwu trir ning lrgng cho siéu tu di¢n

a. Két ndi dau con lai caa day cap véi may do dién thé (b) (dau kia d& cam vao siéu tu
dién (c) ¢ budc phia trén). Bam bao cam dung mau cua cuc theo qui uéc.

b. Két ndi day cap mau do va mau den vao may phat dién cam tay (a). Pam bao cim
dang mau cua cuc theo qui udc.

c. Két néi dau con lai cua day cap tir may phét dién cam tay voi may do dién thé. Pam
bao cam ding mau cua cuc theo qui wdc.

2.3 Tao nang lwgng va luu tritr nang lwgng
Nam chic tay cam cta may phat dién bang mot tay va nim vao tay cam chinh bang
tay Kia.

Quay may phat dién theo chiéu kim dong hd dé tao ra niang luong dién va sac tu
dién. Ta nén quay vai toc dd 2 vong quay moi gidy. Ban dau ta sé cam thay chat luc
can, nhung sau do6 vai giay luc can nay sé nho dan. Néu cam thay luc can tang tro lai,
diéu do6 co6 nghia la ta da quay cham lai va can tang toc.

Ddng thoi ¢ thoi diém nay, ta c6 thé nhan thiy may do dién thé dang di chuyén vé
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phia dai mau xanh 14 cay, c6 nghia la nang lugng dang dugc sinh ra va duoc luu trir
vao trong siéu tu dién.

Luu y: Khéng dwoc phép xoay tay cam cua mdy phat dién nguoc chiéu kim dong ho
dé sac siéu tu dién. Neu lam vay, siéu tu dién sé bi hong do nguroc chiéu dong dién.

3. Thi nghiém 3: C4p ngudn cho quat sir dung siéu tu dién

Két noi dau chuyén ddi (i) véi truc dong co. Lap canh quat (e) 1én dau chuyén doi.
bam bao canh quat duoc gan chac chan vai truc dong co.

Str dung day cap dé két ndi mé-dun quat véi mod-dun tu dién. Pam bao cam ding
mau cua cuc theo qui udc.

Khi ching dugc két ndi, quat s& quay ngay lap tic.

e,

4. Thi nghiém 4: Cap ngudn cho quat sir dung may phat dién

Sau khi két néi nhu hinh duégi day, quay canh tay may phat dién theo chiéu kim
dong ho dé tao ra nguodn dién. Ta nén quay sao cho tay cam dat toc do 2 vong/giay,
nhanh thi t6t hon. Ban dau, ta s& cam thay chut luc can, luc can nay s& nho dan sau vai
giay. Néu cam thay luc can ting trd lai, didu d6 c6 nghia 1a ta dd quay cham lai va can
tang toc.
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Luuy:

Khong duoc quay quéa nhanh néu khong may phat dién c6 thé dé dang bi hong bai
luc quay manh.

Viéc tim ra dugc toe do va k§ thuat quay phu hop s& mat mot chit thoi gian thuc
hanh. Sau khi da danh mét khoang thoi gian dé thich nghi véi may phat dién cam tay,
ta s€ cam thay dé dang va khong vat va dé thao tac nhu trudc nira.

Mic di may phat dién rat dé st dung, nhung né c6 thé 1am cho ta moi tay. Khi thay
toc do quay cham lai, ta nén dung lai va nghi ngoi, quay Véi toc dd6 cham sé kho hon
va c0 thé s€ khéng tao ra du nang lugng dé sac tu dién hoac cap nguon cho tai.

May phat dién cd thé duoc quay theo mot trong hai huéng, bang mét trong hai tay.

Co gang luan phién hai tay thay vi ¢6 gang quay bang mét tay. Diéu nay s& ngin
mot canh tay mét moi nhanh hon canh tay Kia vi co gang gilr yén mdy phat dién va di
chuyén mdt tay theo vong tron.

Hay thir nghiém dé xem nhiing gi ta cam thay phi hop nhat. Mién 1a tay cam duoc
quay o toc do xap xi 2 vong/gidy, may phat dién s€ tao ra du nang lugng dé cap nguon
cho thiét bi duoc st dung.

IV. CAU HOI TONG HQP
1. Ty dién 1a gi, n6 hoat dong nhu thé nao?

Tra 1oi: Tu dién 12 mot loai linh kién dién thu dong ciu tao boi hai ban cuc dat
song song duoc ngan cach boi mot 16p dién moi. Tu dién cd thé hoat dong ¢ hai ché
d6: nap (sac) va phong. Nap dién xay ra khi co chénh léch dién thé giira cac vat dan
dién. N6 cho phép luu trir nang luong bén trong dién truong dugc tao ra. NOi chung, tu
dién duoc sir dung dé chan dong dién mot chiéu va cho phép dong dién xoay chiéu di
qua. Chung ciing c6 thé duoc st dung dé 6n dinh dién ap va dong dién trong truyén tai
dién.

2. May phat dién cam tay 1a gi?

Tra loi: ’Méy phat dién cam tay 1a mot dong co duoc sir dung nhu mot may phét
dién. N6 bien mot nang luong co hoc thanh mét dong dién. N6 bao gom ba thanh phan
chinh 1a stato, réto va tay quay. Nguoi dung s€ xoay tay quay dé lam quay mot nam
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cham bén trong mot cudn day. Do chuyén dong quay ciia nam cham, dién truong quay
va trong cudn day sé xuat hién mot dong dién.

3. Piéu gi s& xay ra néu tdi xoay tay quay may phat dién khong dung chiéu?

Tra loi: May phat dién cam tay c6 thé hoat dong theo ca hai chiéu nhu nhiéu dong
co. Chiéu xoay s& chi tac dong dén chiéu cua dong dién duoc tao ra. Tuy nhién, ban
nén than trong voi cac thanh phan duoc két ndi véi may phat. Trén thuc té, mot sb
thanh phan duoc phan cuc va ching khdng thé hoat dong theo ca hai chiéu.

4. Biéu gi s& xay ra néu xoay tay cAm may phat dién khong ddng chiéu qui ugc?

Tra loi: May phat dién cam tay c6 thé hoat dong theo ca hai chiéu giéng nhu nhiéu
doéng co. Chiéu xoay qui udc s€ chi tac dong den chieu qui wdc cua dong dién duogc tao
ra. Tuy nhién, ta phai than trong vai cac linh kién duoc két noi vai may phat dién.
Trén thuc té, mét so6 linh kién dugc phan cuc va chdng khdng thé hoat dong theo ca
hai chiéu.

5. CO vi tri dac biét nao dé nbi may phat dién véi dién ké?

Tra loi: Chi c6 mot viéc dé biét khi ban st dung dién ké, d6 1a né nén dugc ndi
song song Véi thiét bi ban muon do dién ap.

6. Diéu gi s& xay ra néu két néi may phat dién cam tay véi véi quat sai chiéu qui u6c?

Tra loi: Khdng anh huéng gi xau ca, quat duoc cau tao tr mot dong co nho hoat
dong theo cach tuong tuw nhu méy phat dién nhung theo chiéu qui uéc khac (n6 bién
dong dién thanh chuyen dong co hoc). Néu cam day may phat dién khong ding cuc
qui uéc, quat s& chuyén sang quay theo chiéu qui uéc nguoc lai.

V. CAC LOI THUONG GAP VA CACH KHAC PHUC

1. Bong dén trén méy phét dién cam tay khdng hoat dong khi toi xoay may phat dién.
Céch khic phuc:
N6 c6 thé da bi hu hong do st dung thoi gian dai. Hay thay thé bong dén.

2. Quat khong chay khi tdi quay may phat dién va tat ca cac két nbi déu chinh xac.
Cach khic phuc:
Hay xoay nhe canh quat dé gidp né hoat dong.

24



Lién hé ho trg ky thuat:
CTCP })IEN TU CHUYEN DUNG HANE,L
bia chi: Tang 11 toa nha Diamond Flower, s6 48 Lé Van Luong, Thanh Xuéan, Ha Noi

Hotline: 0942195862




