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Thiét bi do tdéc do va Thiét bi do sau trén tau bién

Speed measuring device and Echo sounding device on-board sea going vesse!

1. Pham vi ap dung

Cuy chudin ki thudt nay dwa ra cde y&u ciu ky thuat chikc nang ap dung cho viée thiét ke, ché
tao, [&p dét, kidm tra, thik va chibng nhan cac thiét bj do tie 45, do sdu duge trang bi trén tau
bign Viét Nam. Cac qui dinh v& moi quan hé gitra tong dung tich clia tau bign va viéc frang bi
cac trang thigt bi nay duge qui dinh cy thé trong tidu chuan,

2. Tai lidu vién dan va tham khao

2.1, Tai lidu vién dan

IO, SCOLAS Chapter V, Regulation 19,

IMC, Resalution A 224(VI1).

IMO, A.824(18)

MO, Msc.96(72)

IMO, Msc.694(17)

2.2. Téiligu tham khéo

TCWN B280: 2002, Qui pham hé théng lau |4,

British standard, BS EN 61023:2007, Maritime navigation and radio communication equipment
and systems - Marine speed and distance measuring equipment (SOME).

British standard, BS EN 150 98752002, Ship and marine technolegy - Marine echo sounding

equiprment.
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3. Cac thuat ngiy va dinh nghia

Tée g6 ké (spesd log): 14 thiét bi drec st dung d& do va hién thi e d8 .

Téc d6 so vér dit {SOG: Speed Over Ground): 13 the dd chuyén déng clia tau theo hé quy chidu gdn cb
dinh trén mat #it. Lic nay, mat dit dwoc coi la ding yén va 10c 46 tau duge tinh 13 the 98 chuyén
dang trong doi so vai mat dat.

Toc do so v nude (STW. Speed Through Waler): 13 the do chuyén déng cla tau theo hé quy chidu
gén trén mat nwdée, Lic nay, mat nuwde dege coi la ding vén va toc d5 tau duoc tinh 14 t6c 6 chuyén
dong trong doi so vai mat nude.

Toe dd theo chisu doc {longitudinal speed): 12 thanh phan the 46 ma tau dich chuyén theo phuong mat
phang true doc taw,

Tée db dich chuyén ngang (fateral speed): 1a thanh phan toc 45 ma tau dich chuyén theo phurong
ngang vudng goc véi truc doc tau.

T di quay i (rate of tum), [a téhe dé th ay ddi clia hrérng mii tau so véi phuwong ngang.

Sai si the 45 (speed error): |& ohi sé bidu thi do chénh léch gilra gid tri do cla toc dd ké va gid tr toc do
thyrs &,

Ap lue fink (static pressure): trong ligu chudn ndy dugs higu 13 ap suat ola nwds khi khéng cd chuyén
ding twrong doi gilka tau véi nurdre.

Ap I tinh (dynamic pressure); trong tigu chudn nay dwoe hidqu 13 4p sudt clia nede khi cd chuyédn
ding twong dbi gidra tau véi nwdc,

AlS (Automatic (dentification System): hé théng tie dong nhan dang tau bign.

GPS (Global Positioning System): hé théng dinh vi foan cu,

GLONASS {Glabal Navigation Satellite System): hé thbng vé tinh hang hai toan cau.

HOOP(Position Detution Of Frecision): mibe suy gidm 43 chinh xac clia vi tri T dinh.

PDOF{Horizontal Delufion OF Precision): mirc suy giam d§ chinh xas theo phueng nEm ngang.

Saj s8 48 s8u (depth error); 14 chi sb biéu thj d5 chénh l&ch gitka gia trj do cla may do s&u va gid trj 48
AU thiee té,

Thidt bi tac dao doéng phét (fransmitting franducer); 14 bo phan tao ra dao ddng séng siéu am vdi thn sb
lam vigc nhét dinh tir cée tin higu dién. Thigt bj nay dwoe d&t ngodi vo tau,

Thiét bi tao dao dng thu (receiving tranducer); 13 bd phan figp nhan dao dang song sigu am phan hdi
trér vé va bign ddi thanh céc tin hiéu dién dé phuc vu cong tac do dac, tinh todn. Thiét bj nay dwyc dat
nEoal vh LA

Thidt bi lao dao dong thy phat (receving-fransmitting tranducer); 1a thidt bj tae dao déng két hop cda ca
2 thiet bj thu, phat nai trén.

Truc chinh cia thig! bi tao dao dang phal {(principle axis of the ransmitling franducer): 1a truc bdp phat
chinh cla thiét bj tao dao déng phat.

Mie ngudn S (source fevel): gia tri t6i da clia binh phwong frung binh moec 4p suit &m thanh tai mét
diém trén truc chinh cia thiét bi tao dao déng phat duge do & khodng cdch xa nhung thudng & 1m.
Chi = néy durge tinh bng dBE.
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CHP &6 nhan frue iép D freceiving diractivity indax): 1a t sf gilra mat 45 ngudn am tai mét diém & xa
trén trye chinh cla thidgt b tao dao ding phat va gia trj feong ¢ng tir thigt bj tao dao déng phat da
huwémg o cling cong suat phat &m. Chi s& nay duge finh bang dB.

£ réng béng thy B {receiving bandwidih): 1a d4 réng bing tan tai 86 séng phéan héi cla todn b hé
théng do trong nude at gia tri dwéi mike phan hai cye dai 3dB. Chi s6 nay duge tinh bing dB.

Ti 56 tin hidu thy 16 thidu frén nhifu E (minimum defectable signal-to-noise ratio): 13 i s6 gitra mire tin
higu tinh bing dB va mie nén nhidu tinh bing dB trong gidi théng cla thiét bi thu cho phép cic tin higu
téi thiéu co thé hién thi trén man hinh hodc trén gidy in,

Téc ¢ dm thanh frong nude (speed of sound jn water): 1a téc dd dwoc tinh bang 1500migiay theo figu
chudn nay. '
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4. Thidt bi do tc dé

4.1, Bo toc d trén tau bién

Toe d6 tau 1d mét théng sd quan trong trong diéu khién tau. Théng tin vé tbe dd khong nhirng gidp
noudi ik khidn o6 kha ndng x4 ¥ chinh xac tinh hudng ma neé cén 18 tin higu-d4u vao cho cac thiét bj
hang hai khée phuc vy céng tac dan tau.

Tde @6 chuyén déng ctia tau trén bifn dugc tinh bing hai ljgier (knots).

Pé phue vy cong tac din tau, ngudai ta thudng quan tam dén cac the d3; the d5 dich chuyén theo chibu
doc tau, t6c da dich chuyén theo chidu ngang tau va téc dd quay. Thong thwdng, khi ngi dén toc db tauy
ngudi ta thudmg durgre higu dé 13 the d8 chuyén dong theo chidqu doc tau. Khi cé thé xdc dinh deoe the
dd dich :huyén thec chiéu ngang va the d6 quay cia mii hay 1ai tau thi cac théng tin ndy cén phai
duwoc the hign ra.

Bé do tde 45 trén bién, nqudi ta sl dung nhidu phuong phap t thd s nhw di dodn tde 5 chuyén
dang clia tau diva theo chidqu dai doan dwirng dich chuyén trén mit nuée bing cdch ném g, ném phao
cho g&n viéc st dyng cac cang nghé Gng dyung higu Gng Deppler, cdm (g dign tor nedng, cong nghé
vé finh... Trong pham vi tigu chuan nay, chi cic céng nghd do the 46 hign dai _dang (rng Gung trén tau
bidn duwgc dé cap dén,

Téc 46 ké ap lwe s dung nguyén tie thay ddi ap suat nude do chuyén déng cda fau. Tin hiéu vao toc
d6 ké duroe 1Ay tir 2 &ng ap lec Hinh va dng. C4 hai éng dugng din v& hip ap lee. Sir thay déi &p e
do chuyén dong clia tau fudn theo dinh luit Bemoulli.
PL=Pe T Py
pu = (BV)/2
Trong do:
py ap e thng edng;
Py ap lye tinh;
g ap e dang;
p: ty trong nuwde;
W: the @6 taw.
Tai hip ap lue, do 38 chénh cda &p hre tnh so véi ap e dong sé déy rmang ngan ap lwe cha hjp ap
e dich chuyén. Téc d6 cang cao thi s dich chuyén cang Ién. The d6 tau dwoc tinh todn qua hé théng
két ndi cor khi va dira ra hign thi. Tuy nhign, thigt Bj nay can mat hé thdng phie tap g b tri cac éng
ap sudt, cac thit b treo ..., mdt phin hé théng phai nhé ra khéi than tau trong qua trinh hoat dong. Hé
thing gbm nhidu két ciu co khi nén cn dugc bao dwdng thrdng xuyén.

Téc a6 ké cam dng didn tir treedng 13 thidt b van dyng nguyén I cam Gng dign b @& do e 45 tc
thisi clia tAu so véi nede, Thiét bi ¢d 3 khéi chinh: khai cam bién, khai trung tam va khdi chi bao. Cam
bién gom maot 150 s&t tlr 93t trong mat cudn day d& tao ra We triedng, trén da co 2 ban cye dwge din ve

B
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thidt bj trung tam d& do sire dién déng. Khi cho déng dién xeay chidu di qua cudn day cla [5i s&1 thi 58
sinh ra mét tr truérng xoay chidqu hinh thanh céc dwing stee tir khép kin chay tir gitrka qua moi trudng
frdve dbn hai try hai bén. Theo dinh [uat cim (g dién tir Faraday, khi Bu oo chuyén ding treng i
cia tau so voi nude, ding chay cla nwdo qua cac dign curs ¢o thé coi nhw rat nhidqu chat dan dién
chuyén dong song song cit cac duwdng stre tir va cim (ng sic dign dgng gilka hai cuc. Toc d6 cang
téng thi stec dign dong cang lén. Toc d§ tau duwoc tinh nhw sauw:
v =EmBl |
Trong dé:
E: sire dign dong;
B: mé&t & tir théng;
I: khedng cach gilka 2 dién oy,
Tée o ké dién br treong hoat dong ty thube vao méi trudng nwde cho nén khi Bu e ngang, lac doc
=& anh hudng dén d chinh xac clia phép do. Logi the d5 ké nay ciing can phdi duvoc b tri nhé ra khai
w6 ta0 khi lam vidc va dira vao trong khi tau chay & khu vire ndng can cho nén can phai thudng xuyén

bao dudng.

Tée 86 ké Doppler (ng dung hidu Gng Doppler d& do tée dé chuyén ddng clia tau so voi dét hodc so
wéi nipdre. Theo nguysn 17 nay, néu khdi phét va khéi thu cing ding yén, tan s thu phat =& gidng
nhau, néu kabi phat va khéi thu chuyén dong, tn s6 thu phat s& bj dich chuyén. Mai lign he gila tan af
thu va phét durge thé hign thee cdng thirs:
f= ({ervdi(ctu)ify
Trong d6:
o the d6 truydn séng trong méi trurdma;
vi: the i chuyén déng cila khéi thu trong mai truimg. Mang déu durong néu khii thu tign
gan khéi phat;
v téc 6 chuyén déng cia khéi thu trong mdéi tneéng. Mang dau dueng néu khii phat
rivl xa kKnbi thu;
f: #an 56 thu;
f; tan s phat,
Tée g6 ké Doppler siF dung hiéu (rng ndy. Thee d6, mét bé tao dao ding duwgc dat & day tau phat tia
dao dng song &m tao vai ki t&u mdt goc B nhat dinh. Duwrdi day tau cling gén mét b tac dao déng thu
tibp nhan séng phan héi, tan xa td day bién. Bang viec do 4§ dich tAn =6 thu phat 5& tinh toan ra dugc
tde d6 chuyén ding cla tau theo cong thive:
W o= AfcH2 5. cosB)
Trong 4o
Wt do tau;
Af. a6 dich tan sb;
8: gae gilra ki tau va tngs ¢la bip phat chinh.

9
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Woi vige b tri mdt hay nhidu khdi thu phat dé co thé do chuyén déng cla tau theo nhiéu hwreng, Cac
toe 44 ké Doppler d& chiu 14 dong cla &t cd cac véu th méi trdeng anh huwdng dén kha nding truyén
séng &m ciing nhw chiu dnh hudng cda 13c ngang, 136 doc trong céc didu kién thé tiét xau.

Téc d5 ké sie dung hé thdng dinh vj vé tinh: hé thdng dinh vi v& finh x&c dinh vi i tau trong mai lién
hé vii cac vé tinh dja finh. Hién nay, trong hang hai da va dang &ng dyng rang rédi cac thong tin vé vj
tri, hwdng di va toc 46 cla cdc hé thing dinh vi v& tinh GPS va GLONASS. Vé nguyén tic, méi hé
thiing cin 24 vé tinh hoat ddng trén 6 qui dae phdng. Vi tri eta mdi vé tinh d3m bds mé&i mdy thu trén
trai dat luén nhin thay tGi thidu 4 vé tinh déng thai (PDOP = BY. Wi tri tau (hay chinh xic 13 vij tri anten
may thu) dwoe xdc dinh trén oo s& tinh todn quang dudmg, toc 14 khodng cdch tir thidt bi thu dén vi
tinh diga trén s sai 1&ch thir gian Uin hiéu dwoc phat di va nhan, Tir it nhat 3 khoang cach t&i 3 vé tinh,
may 58 tinh todn x&c dinh duers vi tri cla taw. Can ol trén két qua xac dinh vi tri tau tai hai thoi diem
lign tiép, thang sb hudmg G va toc 86 edia tau cling duge tinh tedn va duoe st dung lam tin hidu dau
van cho cac phuong tign khac. Thiét b nay khang can cac céu tric nhé ra khdi vd tau, khing cb cac
két céu cor khi cho nén khéng cin phai bao quan thirémng xuyén. Thigt bj nay hiu nhe khéng chiu &nh
huding clia cac didu kidgn théi tigt,

4.2, Cac yéu cdu chung déi v thidt bi do tde dé trén tau bién

Viéc trang bj thiét bj do téc d6 trén bién phai tudn thi cac yéu ciu sau:

- TAt ¢a cac tau cé tdng dung tich tir 300 tré 1€n, cac tau khach khéng k& kich thude phai frang bj mot
{hiét bj do téc do hodc phuwong tigén khac dé chi bao the do cla tau so véi nuwde,

- Tt ¢d cac tau ¢b tdng dung tich t 500 trér 1én, ngodi viéc thda man cac yéu cau trén phdi trang bi
thidt bi Kidm soat the b tau iy dong holic mat pharong tién khac dé phuc vu cho cbng tac db gidi cac
miyc tigu khae nhim danh gid nguy co Gam va.

- TAt ¢4 céc 13u o6 tdng dung tich tir 3000 dén 10000, ngodi viéc thda man cac yéu ciu phai trang bi
thiet bj kifmn soét the d6 tau e déng hode mit phuang tién khac nhu trén phéai trang bi thiét bi th 2 g
phuc vu cho cdng tac do gidi cac muc tiéu khac nham danh gia nguy of dam va. Thiét bij th 2 nay phai
o6 chife néng ddc [ap v thidt bj thd nhat.

- T4t ca cac tau cb thng dung tich tir 10000 trd [8n, ngodi vide thda min cae yau chu phai trang bj thidt
bi kidm seat the 9 tau ty dong hodc mot phuong tign khic dé phuc vy cho céng tac dd gidi cac muc
tigu khac nhim danh gid nguy oo dam va phai trang bj mét hé thdng kidm soat the d6 1au hodc phuong
tién khic dé kiem soat ty dong va gitr toc do tau. Hé théng nay oo thé tich hop cdc chire nding kifm
soat vi tri va hwdng cua tau.

- Tt cd cac tau cd 18ng dung tich Wz 50000 trd [&n, ngodi vide thda man céc yau cau vé trang bj hé
théng do toc d5 nhir doi véi tau cd tdng dung tich trén 10000 phdi trang bi thiét bi do toc d6 tau hode
phirgmng tign khic ¢ chi bae the 48 so vivi day bign theo hirdng doc va ngang tau,

10
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Két chu va ldp dat cha thidt bi:
- Hé théng phai duge thiét k& sao cho khéng oo phdn ndo cla thigt bi phai gan vao vé thu va clng
khang xdy ra hw héng & bt ki phin ndo cda thist bj do vigc tham nwoe qua vo tau gay 1én.
- Néu bét ki phin nao ciia hé théng durge thiét ké dé nhd ra va thut vao bén trong vo Bu, thiet ké phai
dim bdo réng nd o6 thé nhé ra khi hoat déng binh thueng va thut vae khi tang to dén tbe d 1én nhat
clia tau. Cac vj tri nhd ra va thuf vao nay phai duge chi bao rd rang trén & v tri hi&n thi.
- D& vai the 65 ké sl dung hé théng dink vj v& tinh, viée B4 tri anten may thu phai ddm bao gilk khedng
cach thish hop véi cac thigt b may mae dién hdng héi khic oo thé gay anh hudng kha ndng lam viéc
clia may thu cling nhur cla cac thiét bi dé.

Kha nidng lam vige trong cac didu kign mdi rwéeng khac nhau: _

- Thigt bj do t6c dé phai ¢d kha nang hoat dong théng thudng véi cac digL kign vé chuyén domg, rung
ldc va nhiét d& cb thé gdp phdi trén tau.

- Thidt bj phdi duegre thlr nghigém trong digu kign thdng thiréng va trong gieu kign toi da nhy theo yéu

chu clia bang saw

Pirc bio Y Khéng dugc bio ve | Nira ndi niva chim
Nhigt 36 khé ¥EEIC +55°C (bdo quan +70°C) | bdo quan +70°C
Mhigt i am 55°C va 66 &m 923% cho 1 chu kj e

Quét 2Hz = 13,2Hz vai Bign G0 £1mm; 13,2Hz = 100Hz vid gia téc Tmigiay® va

Thir rur
4 2 gidv cho mbi cong hurdng hode 2 gid vivi tAn 26 20Hz cho cd 3 hwdng trye.

Thir  w&i  woi  phun
Mura va phun nudc 12,5mm  100Wphat &
khoang cach 3m

G00KPa  (6mb)  trong

Nhing nwdc 3
wang 12 gié,

- Sau méi AN Wiy & didu kien i da, thidt bi phai deoc d8t ra ngodi méi trwdmg od didu kign binh
thieirng trong khodng thai gian t4i thidu 3 gior hay cho dén khi hoi nuede tan het tiy thude thi gian nao
lén hon, Sau dé mdi tidgn banh thir nghiém tiép theo, Vigc loai bd hei nwdc b the duge hi trg bing
séch e thidt bi hay théi khing khi ¢o didu kién nhist nhigt 45 binh thudng vdo thiét bi.

- PG wii cac toc dd ké siF dung vé tinh, vige thir nhing nudo khing duwge 2p dung. Béi voi cac toc do
ké khdc, viée thir mea va phun nurde khéng 4p dung.

- Chi tiét v& thir @3 bén va khid ning cac didu kign mdi treéng khae nhau cla thiét bj do toe 4§ dugc
néu trong phu luc 1 cda tigu chudn nay,

Mguén cdp
- Thikt bj do 66 6 phai duec cip nguén hoat déng tle 2 nguén dc lap véi nha,

"
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- Phai ¢ thidt bi bao vé dé bao vé thiét bj khoi cdc dnh hwdng cla qua mire vé déng va digh ap hay sir
d30 cure bt thiwéng hay trong thivi gian ngdn.
- Phéi ot kha niing chuyén ddi nhanh chéng gifra 2 nguén cap cho thiét bi nhung khéng cin ch 2
ngudin cAp cho cae thidt bi bao vé di kém.

Nhin mac va nhan dang
M3i b phan chinh ciia thiét b do tée 3% phai duge d&n mac bén ngodi sao cho cb thé d& dang nhin
théy trong cac Irweng hop 14p d&t binh thueng véi dhy 60 cac thong tin nhw sau:

- Tén nha san xuat;

- Logi, miu ma sédn pham;

- 84 58 ri cla sdn pham.

4.3. Tinh ning ky thuat

4.3.1. Chirc nang

i thidt bi chi bao tée d6 trén thu bign duwe siv dung cho cong tac din tau cling nhwe hé trer hoat d4ng
cho céc thiét bj cin cdc thang tin vé tde dd tau khac.

Myoai véu chu 14 thidu 14 phdi cung cép Gugs thang fin vé the da fign cla tau trong nuds hode so v
4t o6 thé phai yéu ciu bl sung thém chuyén déng so vii mie quy chiéu khac. Bl vdi cac chi bao e
6, phai c ki hiéu chi /6 chi bao te 4 thea hé qui chiéu nao, Cu the, tée dj so vii dat st dung ky
higy SOG, the d5 so véi nrdc st dyng ky higu STW, cac hé qui chiéu khic phdi thé hién hodc gidi
{hich theng tin cla ky higu si dung hé qui chidu nao,

Thidt bj phai phit hop véi cae tigu chudn ki thudt vé do chinh xéc khi the ¢4 cla tau tang 51 the 45 lon
nhét va & didu kién d5 sau thip hon =éng chinh clia tau 3 mét trong trwdimg hop do the d§ tau o v
nirdtz vA 2rm trang tredmg hop do the da tu so véi dit B vai thist bj do tée 38 s dung théng tin v
finh thi thiét bi phai phil b véi cde tisu chudn ki thudt khi tbe 49 clia tau 1ng téi tic db Ién nhit
nhimg the 98 nay khéng qua 70 hai lgfgld (khd ndng lam vige cla thiét bj duoe tinh trong didu kign
truydn séng binh thedng e khdu vé tinh).

4. 2.2, 4 chinh xac

Sai s& & chi bao the do khi kU hoat dang do bi dnh hudng cla ving nués néng, cac anh hudng cla
gis, déng chay va thuy tridqu, phai khing qua 2% the 35 tau hodic 0.2 hai lyfgid, l&y i tri ndo Idn hon.
Sai sé & chi bao hanh trinh di deoc khi tau hoat déng do bi anh hidng clia viing nwde ndng, cac anh
hiréng cda git, déng chay va thuy triéu, phai khdng quéa 2% hanh trinh di duwgre hoge 0,2 hai Iy trong 1
qicy, Ay gid trj nao 1ém hon,

Méu 45 chinh xac cla thiét bj chi bao the 85 va hanh trinh cd thé bj anh huéng bdi cac digu kign co sin
(nhw méi trrdng Bign va céc dnh hwdéng coa no, nhigl di nuwrde, néng g6 mudi van toc sidu dm trong
e, 46 sdu ola nuds dudi séng chinh, nghiéng va chii ciia tau), chi tiél cc dnh hudng oo thé phéi
ghi treng s tay hudng dan st dung thidt bi,

12



TOWN wxx - xxxx
Béi véi thong tin the db tau xée dinh e he thang vé tinh dinh vi thi sai sé trong théng tin tin chi bdo téc
45 khéng duge vegt qua 2% hodc 0,2 hdi by (ty thude gia ti nao lén hon) & ca trring herp siF dung
hay khidng st dung hé théng vi phan frong trudng hop HOOP = 4, PDOP s 6.

4.3.3. Hoaf dong v& chi bao _

36 lwong cac didu khién ela thigt bj, cac chive néng khai thac clia thiét b do toc d phai dwoc thigt ki
ché tan dé cd thé =0 dyung mdt cach don gidn va hidu qua.

Céc didqu khidn phai dam bdo oé thé thue hign vide ditu chinh théng thudng va cd thé dé dang nhan ra
A két qua clia vidc am &6 tlr vi tri digu khién,

Phai co thidt bi hé tro didu chinh d6 sang cia tai cde didqu khidén nay d& cb thé nhan ra ching trong cée
dilu kign 4nh 5409 khac nhaw.

Thiét bi phéi thod man cée yéu ciu 1am vide binh thuéng va ddm bdo df chinh xac nhw cac yeu chau
diroe néu trong cac tidu shudn ndy khi Bau lac ngang dén 10 dj va l5e doc dén 5 49,

Thiing fin v thc d6 phai Guge thé hign dudi dang trong by sd hofie dang sd, MEu s0 dyng hign thi
dang 58 thi méi nic tang oda né khing duree qué 0,1 hai lyigidr. Hién thj dang twong ty thi mét chi bao
phii duwee chia theo tirmg 0,5 héi ljfgid va phai d4nh dau bang sb trén mét chi béo mai § hdi Ijigity.
Miéu hidn thi oo thé thé hign duge the d§ tau khong phai 1a hurdng tign cla tu thi hudng di chuyén nay
phai dwere chi bao chinh xac.

Vige hidn thi thing tin v& tde d6 phai doc dwge d& dang cd ban ngay va ban dem. Méu s dung cac
ngudn s4ng nhan tao thi thigt bi nay phai co kha niing didu chinh cudng ¢4 dnh sang.

Méu fhidt bj oo khd nang hoat Gong & phreng phap hodc "iée d§ trong nudée” hodic oo 43 so v dat’,
thi phai cung c&p phueng phap hva chen va phuong phap chi bac,

M thilt bi oo trang bi chi b céc the 06 khic véi te tign hodc i thi phél cung cip dugs toc d6 tidn
«4 the di dich chuyén ngang trong nisde, va cac tée d5 ién va e di dich chuyén ngang so v 4l co
thé cung cip nhw mat Iya chon bd sung. K&t qua toc d6 va céc thing sé cudl eling phai cung cap nhw
mt Iwa chon cd th& ghi. TAt cd céc thang tin nhie vy phéi chi bao 18 rang hudng, phuong thire va
trang thai higu e clia théng tin hién thi.

Bidi véi thiing tin the 66 thu xac dinh tr hé théng vé tinh dinh vi thi théng tin vé toe b tau phal dugc
fink todn lai trong wong khéng gua 1 gidy va duoc hidn thi durdi dang sb. Ml ndc tng cda nd khéng
dwgre qud 0,1 hai llgiv. Ha théng nay phii ddm bdo d% chinh xéc nhu theo yéu cau trong mei diéu
kign thisi tiét v trang thai mat bién ma thu c6 thé gap phai, khang bi gidi han bii cac gbe nghisng doc
Va ngand.

4.3.4, Giao tidp v két néi

Thiét bi do tc @ phi o6 cAc bién phap d& cung cAp thing tin vé téc 86 di dugc dén céc thiét bi hd try
dh gidi radar, thidt bi kidm sedt hanh trinh, AIS va cac thist bj lién quan khac. Dir Idu két ndi nay can
chi § dén:
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- CAc théng tin vé toc d5, bao gém cd hudng do the @@ ali dén cac thiét bi phai tudn thi theo
cac fitu chudin k&t ndi gudc t& dung trong hang hai twong Gng; )
- Bi vai cac théng tin vé tde d5 chay tdi vii phwong thire truyén tin hidu dién ndi kin thi vidg
fruyén tin phai 98m bo mdi géi tin hidu phdi duge truyén di tueng ong i thidu véi méi quang
dudrng 0,005 hai [y ma tau chay.
- Néu s dyng phuwong phap ddy sb két hop, thl 1At cd cac théng sd vé thc 40 bao gom cd
hwiéng di, phai cung cép dudi dang mét day théng tin 55 Wwan thee véu clu ddi vai mot két hop
56 cho thigt bj hang hai s dung.
Vige két ndi thigt bi do tde do wéi cac thigt bj khéc khong duwere 1am dnh hudng dén cic hoat gong
théng thirdng cing nhir d8 chinh xac cla thidt bj.

4.4. Khai thac sir dung thiét bj do téc d6 tau bién

- Vide p a3t thidt bi phai tudn thi cac hrdng din cda nha san xuat.

- Bdi vei vige lap dat cac thigt bj ngodi vo tau nhw ¢ac cam bign, éng ap e hay bo tao dao dong thu
phat tredc tign cdn kidm tra van ndi véi vé tAu hoat dong binh thudmg va cde thidt bj do cd thé duee
thao ra khoi vi i d6 trong didu kign cdn thiét.

- Chi nhi¥ng ngwéi oo day di kha ning chuyén mén mdi dues van hanh, bao dwdng thigt bj xac dinh
toc d4 tau.

- Khéng st dung thiét b do tdc d% ngodi cdc chirc ndng cda nd. Viéc sir dung khéng hep Iy thigt bj cé
thé lam héng thigt bj do e da.

- Can kiém tra toan b thiét bi, ddm bdo thiét bi trong tinh trang binh thuéng trwde khi khdi dang.

- TAt nguén cla thidt b khi cdm thdy b nhiing bat thwdng ddi véi thidt bi. Khi nghe thiy nhtmgi am
thanh la hay thigt bj qua nong khi lam vigée c&n ngat ngudn chinh cho thigt bj va thang bae cho ngLdi co
frach nhigm bist.

- Khdng g4t cac vat thé khac 1&n trén hay bén canh thiét bi trong qua trinh lam viéc.

- B&i vai oo thiét bj nhan tin hidu t cde oo chu dat dudi nwde dé do tde dd, khong cdp ngudn cho
thiét bi khi cac co cdu nay khang nam trong nwore. Phai @am bao rang d¢ sau dy trir dwdi day tau do
d& thiét bj c6 thé hoat Gong an toan, Trong cac truéng hep khing an todn, cac co cau nhi ra khdi vo
tau cla thigt bj phai dwoe dua vae bén trong mdt cach an toan,

- Khéng f ¥ thao hodc lEp thém vao thidt bj cée cer chu khang phéi cla nhd sdn xudt hodic khdng dwoc
khuy‘én cdo lap dat, 1ap dat khong dang qui frinh. Nhirng vigc lam nay ¢o thé gay chay thidgt bj, giat diégn
hodc lam bj thirong ngusd I3p Gat hay ngwd st dung. :

- Gilr thiét bi tranh khéi sy xam nhap cla nwéc hay cac hoa chat khac. N&u dé viéc nay xay ra thict b
rit co thé bj hdng hodc gay mat dién,

- D3I véd cac the do ké ed két cAu nhé ra khai vh tAu, cdc bd phan ndy cAn duge bdo dudng thudng
KUYEN,
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5. Thiét bi do sdu
5.1. Do d5 siu trén tau bién
P& do d6 siu trén bién, trén cdc tau hién nay nguwdi ta st dung may do sau hbi am.
May do siu hoi am hoat ddng nhw sau, ngurdi ta dit mét thigt bi phat sdng am va mit thiét bj thu sdng
Am A3t & dwdi Gay thu. BS phan phat clr méi khodng thési gian nhit dinh lai phat 1 xung xufng déy bién
theo chidu thdng dirng. Song sidu &m sau khi dén day bién thi phan hdi tré vé va dwoc bd phan thu
nhan tin higu, B& sy cla day bidn duge finh bdng nika thei gian e khi phat xung cho d&n khi nhén
xung theo cng thire:
H=otl2
Trong dé:
. d6 sduw duwdi day A,
¢ tde dé fruyén am trong nude;
{: théri gian tr khi phat xung cho dén khi nhén xung.
Hién nay, may do sau dwge kit hop vai cdc thigt bj khac ma dién hinh 13 thigt bi dinh vj vé tinh, Thing
tin hién thj trén man hinh 38 bao gém cé théng tin vé& db sau cling nhir thang tin vi trl hay cing co thé
lra chon rigng tieng logi. HE thing s& gém khéi xG 1y trung tam k&t ndi v&i khii thu phat sigu am va
anten GPS. Cac thang tin v& vi tri, 35 siu d&u dwge khdi trung 1&m tinh todn va dwa ra hién thi.
Cac may do =au hbi am chd yéu st dung tam 50 s6ng &m tir 50Hz dén 200Hz.

5.2, Cac yéu cdu chung ddi vii thiét bj do d6 sdu trén tau bién

- Tt ¢ céc tau ¢ thng dung tich tir 200 tré 1&n, cac tu khach khéng ké kich thude phdi trang bj mot
thiét bj do sau hodc phuwong fign dién tlr khac d& do va chi bdo di sau mén nwrde.

- Thiét bj do sau phai cung clp cac thong tin dang tin cay vé d5 sau cla ving nwée dudi tau d& hd trer
hang hai,

- Cac nha san xuét phai théng bio dugc didu kign lam vige cda thigt b ma minh ché tas. D& véi cae
thigt bj 1am vigc trong didu kign ¢6 tiép xic véi nwrds phai ddm bio ring chuing oo dwge khd néng bdo
vé khéi tac déng cda nuwdc, khoi tac déng khi ndm hoan toan trong nwdére va khdi tac dong khi nira
chim, niva ndi (lién tuc tiép xic véi nwédc). Nha sdn xudt cling phai théng bdo duge didqu kign ban Gu
trurdvc khi fidn hanh thiy thit bi, Va trong qua trinh thir thit bj thi cac mu thir oo thé chiu tae ddng cla
ditu kign ban d4u d6 phdi dwge gilr dn dinh trwede khi chinh thirc do dac. Thigt bj phai dirge thiv
nghiém trong digu kién thong thudng va trong didu kién t5i da nhuw theo yéu cau clia bdng saw

Ewrgic bao vé Khing dugc bio vé Mira noi nira chim
NRi&t 36 kho #5575 +BE8°C (bdo qudn +70°C) | bdo quén +70°C
Mhiét 36 2m 58%C va d6 &m 93% cho 1 chu ky o
— Quet 2Hz — 13,2Hz v6i bien df 1mm; 13,2Hz — 100Hz vai gia tac 7Tmigiay” va
2 gitr cho méi cing hudng hodc 2 gid v tan s 30Hz cho cd 3 hudng tryc.
Nhiing nwréc f:':::iaz gfgfmb} frang
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Sau méi 1&n thiy & didu kign t6i da, thidt bi phal duege 8t ra ngodai mal treéng b didu kign binh thieéng
trong khodng thévi gian tdl thidu 3 gier hay cho dén khi hoi mirére tan hét tdy thude thai gian nao lén hon,
Sau dé méi tién hanh thlr nghiém tidp theo, Viéc loai b3 hoi nwée co thé dwec hd try bdng cach lac
thiét bj hay théi khang khi cé diéu kién nhiét nhigét 45 binh thudng vao thigt bj.
Chi tiét v& thir 45 bén va kha ning cac didu kién méi trrdrng khac nhau cla thiet bj do sau duoc néu
trong phu luc 1 c0a tidu chuin nay.
Thist bj do s4u phai duoe cip ngudn hoat dong 10 2 ngudn dée 1&p vai nhau. Phdl oo kha ndng chuyén
ddi nhanh chéng giva 2 nguén cap nay.
Phdi ¢ thiét bi bao vé d& bdo vé thidt bi khai cac dnh huréng cla qua mie v déng va Jién 8p hay s
ddo cyre bat thudmg hay ddo cye trong thivi gian ngdn.
M&i bd phan chinh cua thigt bj do toc 48 phai duge dan mac bén ngodi sao cho oo thé dé dang nhin
thay trong cac trudmg hop lap dat binh thudrng v day da cac thang tin nhu sau:

- Tén nha sdn xuét;

- Loai, miu ma san phim;

- 54 sé ri cla san pham.
IM&i thanh phén cla thiét bi do sau dwoc 1Ep 38t gdn cac la ban chudn hay la ban 14 thi phai ghi 8
khodng cach an loan ddi v cac thidt bj nay.

5.3. Tinh nang ky thuat

5.3.1. Chirc ndng

D&l chidu sdu do dac

& didu kign truydn sdng va phan hdi tlr day bidn binh thuéng, thidt Bl phai oo kha ndng do dugc bit ki
df s3u ndo bén dwdi thigt bi tao dao ding thu phat trong pham vi d9 sau iir 2m dén 200m.

Ciac thang do

Thiét bi phai c6 thi thidu 2 thang do chigu siu, mét thang do néng do dal chidqu siu dén 20m, mét thang
do sdu do dii chidu s&u dén 200m,

Khi thiét bj dwge cung cap chie ndng tw déng chon thang do séu, phai cd chirc ning chon thang do
sau béng tay di kém va céng tac chuyén thang do sau bing tay phdi cd quyén Lru tién cao hon thang
do sau tir ding.

Khi cac thang do sau cd dai do khing wust phat tlr 0 dugre dra vao sir dung, thiét bj phai ob chi thj vé
vids thang do sdu dd dang duwrere 0 dung.

Hién thj gia tr clia c&c thang do sau phai dueng,

Khi may do séu & ché a5 hidn thi d5 sau so véi mit nwde, gia trj higu chinh lién quan gitka gid tr thue
do va gid i hign thi (gid irj higu chinh thwdng 13 mén nuede cla tau) cing phai dugc thé hign trén mat
chl béo hodc trén bdn ghi.
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Hién thi chinh gia tri dd sdu

Bhi véi méy do sau duwoc két hop vii cic phwrong tign khac thi phai ddm bao cac thing lin hidn thj ve
di sau do dac cb the dwore hién thi iéng kigt hodc két hop voi cac thing tin Wy céc phuwong tién khéc.
Trong digu kign hién thi két hop, phai dam bao dd dang nhan biét, khang duge nhdm lEn vi cae thing
tin khac.

Hién thi chinh gi& trj 5 sau phai & dang g5 thi thich hop cung cap trye tisp chigu sau va dudi dang
ban ghi d5 sau nhin thay deoe.

Phan hién thi clia ban ghi @5 sau phai cho thay 16i thidu 15 phit do s&u & thang do s&u 1om nhat,

MEu hign thi da maw dege si dyng thi viés st dung mau sdc phai duce gidi thich ré rang trong sd tay
huwréng dén siF dung thigt bj.

Céac hién thi khac
Cac dang hién thi khac co thé duge bd sung nhwng khéng dwgc &nh hudng dén hoat déng binh
thuweéeng cia hign thi chinh.

Téc d6 phat xung lap
The dd phat xung lEp khéng duge thap hon 12 xungfohiat cho thang do sauw nhat va khang thip hon 36
¥ungfphit cho thang o nénag.

Lap dat nhiéu bd thiét bi tao dao dong thu - phat

Thidt bj do sau o thé IEp 345t mot holic nhiéu b thidt bi tao dao dong thu-phat. Néu co hon 1 bé thidt b
tan dao ding thu-phat thi phai d&m bdo ring phdi oo chi bao d6 sau cla tirng bd thiét bj tao dao dgng
thu-phat khac nhau va hién thi phdi chi ré dé 13 théng tin cia ba 1hiét bi tao dao dong thu-phat nao.

Lwru diF licu

May do s&u phéi cb khd nding luu diF ligéu. Pha ¢& kha ndng ghi frén gidy hodc cac phuwong tién khac
théng tin v& d8 sau trong théd gian tong ng khedng 12 gid va phai ¢ khad ndng khai phus cac dir ligu
durore ghi. D ligu phai dirgre ghi va khdi phye dudi dang 48 thj hay di iéu sé véi gidn cdch khodng 1
pht,

5.3.2 05 chinh xac

Trén cor s van toe &m thanh treng nwde 13 1500 migidy, sai sé chidu sau duwoe hidn thi la:
+ (0,5 m cho thang do 20 m, beong Png 13 2 § m cho thang do 200 m; hodc
* 2,5% chigu sau duec hign thi,

tay gia tri ndo Ién homn,
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£.3.3. Hoat dong va chi bao

Hoat d5ng clia thiét bi phai thod man cdc yéu ciu cla tigu chudn chive ndng ndy khi tau 1ic ngang £ 10
d6 valhode e doc & 5 A0,

S4 lwong cac didu khién cia thiét bi, cac chire néng khai thac cla thigt bj do sau phai dwere thidt ké
ché tao dé cé thé sir dung mét céch don gidn va hidu qua.

Cac didu khién phdi dam bao co thé thiec hién vige didu chinh théng thuéng va oo thé dé dang nhan ra
dugre kit qud cla vies lam d6 tir vi tri Jidu khign.

Phai co thiét bi h& tro didu chinh dA sang cla tai cac didu khidn ndy d& cé thé nhan ra ching trong cac
diéu kién anh sang khac nhau.

Wige didqu khign thist bi phai ddm bdo chike ndng Irka chon thang do phai cd thé twong tée trpe tiép. Cac
chire ndng khac c6 kha nang trong tac tnpc fidp va nhanh chéng chiu sy chi phéi cia cac nim not didu
khién hay duge trong tac ban diu 1l thue don didu khién di kem,

Cac gia tri cai dat cla cac chive nang cho lhang do s&u va bao ddng 45 sau phai ob thé dugc nhan biét
trong mgi digu kién chiéu séng.

Phan Ligt gia tri d8 sau trén thang do phai ddm bao sao cho d8 chia trén hign thi khdng duge nhd hon
5,0 mmi m chidu s&u cho thang do ndng va 0,5 mm/m chiéu =du cho thang do sau.

B4 véi cdc may do sAu oo chive ndng hidn thj 98 s3u dudi mat nude fai khu vire chay tu thi can nhap
vac cac théng s6 mdn nwdce tai thévi didm do sau cla tau. Gid trj ndy cdn dwee thé hign trén bidu 46

hién thi d5 sau cla may do sau.

Bao dong do sau
Thiét bi phdi ¢é tin hiéu bao ddng, ca dnh sang va &m thanh, e chive ndng tat am thanh, khi dd sau
viing nuds nhd hon gia b it fride.

Bao ding hét gidy in
Méu st dung gidy cho vige ghi bing cach vach diu trén giay, hodc bang cdch khac, phai oo chi bdo rd

rang khi giay con lai dwdi 1m.

Bao dong m it hodc giam nguﬁn nang lwong
Phai c6 tin hiéu bao dbng, ¢a &nh sang va am thanh, cd chire ndng 1t &m thanh, & 5T quanithuy thi
tryc ca 38 chi bde vige mét hodc gidm ngudn ndng legng cung cdp cho thiét bj do sdu cé the anh

hwrdng téi hoat dgng an toan cla cac thigt bj khéc.

Hién thi théng tin do siu
Hién thj d& thj phéai c6 kha nang cho thay:
- Cac dau chiéu sau & cac khodng khang qua 1710 thang do dang ding:
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- Cae diu thevi gian & cac khodng khdng qua 5 phit,

5.3.4. Giao fiép va két néf

Vige két néi thidgt bj do sdu vai cac thist bi khac khéng duege 1am anh hudng dén cée hoat déng théng
thusérng cimg nhw 88 chinh xac cla thigt bi.

Phéi o6 {cac) adng xuft di liéu ty 36 théng tin v& chidu sau co thé dwgc cung cap cho cac thist bj khac
nhwr hién thi s& tir xa, thiét bj ghi dir iBu hanh trinh va hé thing kiém soat dwdng di.

D ligu xuét ra nay phii 14 dang =8, dang chudi, hodic dang khac va phdi thod man cac tidu chudn quds

t& lién quan.

5.4. Khai thac st dung thiét bi do dd siu trén tau bién

- Wiéc l&p dat thidt bi phai tudn thii cac hurdng din clda nha san wuat,

- P& a8 phéng stc dign cho ngudi st dung, thit bi can duere nbi dat thich hop.

- Bdi vl vigc 1ap dat cac thigt bj ngodi vi tau nhw cac cdm bién, dng ap lrc hay b§ tao dao ddng thu
piiat tnedre tign cn kiém tra van ndi véi vo tu hoat dong binh thudng va cac thiet bj d5 cé thé dugs
thdo ra khéi vi tri d6 trong digu kign cin thiét.

_ Chil nhiFng nguwi cé day dU khd ndng chuyén mén mai dugrs wan hanh, bio dwing thigt bj xée dinh
e 05 tau,

- Knéing st dung thiét bi do tée d6 ngodi cac chivc nang cla nd. Vige st dung khang hop 1y thigt bi cd
thé lam héng thiét bi do the do.

- CAn kigm tra toan b thidt bi, @am bao thiét bi trang tinh trang binh thwdng truede khi khéi ddng,

- T&t ngudn clia thiét bi khi cdm théy oo nhikng bt thudng 641 vii thigt bi. Khi nghe thay nhikng 4m
thanh la hay thidt bi quéa nang khi lAm vige cin ngdt ngudn chinh cho thit bj va théng bao cho ngudi cd
trach nhigm bidt,

- Khing dat cac vat thé khac 18n trén hay bén canh thist bj trong qué trinh lam vige,

- Khing cép ngudn cho thigt bi khi céo oo cAu nay khong nam frong medre.

- Khong fw ¥ thao hodie lp thém vao thiét bi céc co ciu khéng phai clia nha san xuat ho#c khéng dugc
khuyén cao 13p dit, 1Ap dat khang dang qui trinh. Nhing viés 1am nay cé the gay chay thidt bi, gidt dign
hodc lam bi thuong nguwsi 13p 48t hay ngudi st dung.

- Gify thift bi tranh khai sy xam nhap cla nwic hay cac hoa chit khac, Néu d& vide nay xay ra thiét bi
rét &6 thé bi héng hodc gay mat dign.

- Béi vii cac ba phan hidn thi gia tri d sdu bing ban ghi thi phai thye hign 1ha-,f gidy ghi dung qui trinh,

tranh lam héng dau ghi hay cac tréng quén gidy.

- Bi& ki dai ldi tho cla may thi cin thidt phai bao dudng va kigm tra may fuedng xuyén, cdo chd ndi
& cac dhu gide cdm phai duge gilr sach va chat.

Vige do sdu dwge tign hanh chi yéu theo cac bude sau:

- Cép ngudn cho thiét bj.

- Chuyén thang do ve vj tri phi hgp wéi 36 sdu dy doan tai thii d iém do sau.
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- Bigu chinh sao cho dwdng ghi @5 sau trén gidy o di 46 nét, Vige diéu chinh khuyéch dai va khd
nhi€u phit hop =& cho két qua do sau rd nét.
- Trong truéng hop can bigt 45 sau tlr mit nudc toi day bién diéu chinh sao cho khodng cach tir vach
di sdu t&i vach ghi GAu tign bang mén nuwde hién tai cla tau.
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Phu luc 1: Thir 36 bén va digu kién méi trréng

1. Céc yéu cdu chung dbi véi cong tac thir 5 bén ma didu kign méi trwdng lam vige

M chiea thiét bi thir nghigm dieu kign mai trudmng [am viée phai thda man yéu cau sau:

- Thiét bj phai duoe thi nghiém trong didu kign cdu hinh binh thudng oo ca ca cac oo treo thiét bj, hd
triy thist bj va cée trang hiét b cor khi phai & digu kign bao quan.

- Pidu Kign trong ned dat thidt bi thd: nghiém phai lam gan gidng véid didu kidn dé khang khi ty do séng
tét. Theo 46, khu vire chira hodc phdi ob kich thude 1&Gn hon thigt bj rat nhigu hay phai cd cdc bign
phap luan chuyén khéng khi.

- B&n trang noi dat thidt bj thlr phai o6 kha ning chéng lai vidc tai phat xa nhigt sau khi 43 bj thidt bj
hap thu.

- The 6 ting hay gidm nhigt 4 trong noi dat thist bi thir khing duge veet qua 1°Crphut trl céc tnedng
horp dac bigt duroe yéu cau riéng.

- B@ &m trong khu vire thir phai diras kiém sodt sac cho khang ¢é xay ra trwdng hep tap trung 49 am
qua mirc cho phap,

2. Thir nhigt dd khé

Thir nhiét 6 khé trong diéu kign bao quin

Muc dich 13 thir nghiém kha nang chiu nhigt ¢é dén 70°C trong ditu kién thiét bj khéng duge clp
ngudn, Bay la digu kién ma thigt bj od thé 9dp phai khi nd nam treng khu wire kin chiu nh hedng cda
bire wa mat irdi khi tau nam trong cdng.

Khi tign hanh thir nghiém, diu lién thist bj dwoe gt trong didu kign nhiét dd va d5 am binh thuéng.
Sau dd tr b ndng nhigt 46 1&n mike 70°C 2+ 3°C va d& duy tri nhiét 4 da trong khang théi gian by 10
gitr d&n 16 gicr.

Tai gian doan cudi thir nhigt da khd, nhigt db drge ha :tuﬁng dibu kign bink thudmg va sau do thigt bi
phéi hoat ddng d2m bao theo cac qui dinh treng tigu chudn nay d6i véi thigt bj do tde dd.

ThiF nhigt 06 khé trong dicu kign hoat déng

Vige thiy nghiém nay dé Kigém tra khi néng lam vide cla thiét bi trong diéu kign co thay ddi I5n vé nhigt
d. Biku kién nhigt ¢ i da théng thudng hay gip trén bién 12 32°C, nhiét d5 thay d5i do birc xa mét
trii 14 23°C nén thng cong lai 13 didu kién tdi da ma thigt bj oo thé gap phai trén tau 1a 55°C.

Khi tién hanh thiy nghiém, dau fién thidt bi dwee dat trong didu kién nhiét 46 va 36 &m binh thuwdng.
ME&y thigt bi ad chire néng didu chinh thich (rng wéi digu kién khi hau thi chire ndng nay phai dwec bat.
Sau d8 Hr t nfng nhigt da 18n mire 55°C & 3%C va d& duy i nhigt @& 46 trong khdng thid gian tir 10
giér d4n 16 gicr. Trong gial doan ndy thigt b phai hoat déng dam bao theo céc qui dinh trong tidu chudn
ddi véi thigt b do the do.
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3. Thir nhiét 8 dm
Muc dich cda thiy nghiém nay 13 kidm tra khd néng [Am vige frong digu kign @b Am cac. Trong mai lEn
thi¥, nhigt 8 duoc Ay & gidi han 40°C — didu kign nhigt 4§ 1&n nhét trong khi auyén ciing véi @& &m
95%.
Khi tién hanh thir nghigm, dau tisn thidt bi duge dat trong didu kién nhigt 4 va d& dm binh thiréng.
Sau do tir tlr nAng nhigt 8 1&n mike 40°C £ 2°C, nang do 2m lén 83% + 3°C trong khodng théi gian 3
gidy £ 0.5 gidr va duy ti didu kign 6 treng khodng théi gian 10 gidr dén 16 gitr. Trong phin két thic
quang thé gian nay, néu thidt bi oo chire ndng didgu chinh hich kg véi didu kKién khi hiu thi chike ndng
nay phai duwgc bat.
Sau khi dak didu kién nhigl 46, 46 Am 30 phit hay tiy theo yéu cu cta nhd sdn xudt, thigt bj phai duge
bt va gitr nd hoat déng trang véng 2 gis. Trong quéng thivi gian nay, thist bj phai duge kiém tra dap
tbng cAc yéu cau hoat déng theo nhing qui dinh tai iéu chudn nay. W trong qua trinh kiém tra, didu
kign vé do &m va nhigt 86 phai Gues gilr nguyén,
wan cubl thix gian thiy inh ndng, nhiét 45 ciia khoang chis thidt bi phai dugc dwa vé nhigl dd phang
trong khodng théi gian dwdi 1 gitr. Vao cudi thed gian thir nghiém, phai dua ve didu kidgn méi tnebdng

binh thirérng.

4, Thir rung
Thir nghiém nay nhim xac dinh kha ning chéng lai rung déng cla thist bi ma khéng gay ra bat ky s
suy gidm khd ndng hoat dong hay gdy hie héng vé oo khi ndc. Thir nghiém nay mé phéng lai nhing
rung ding elia vo 1au gay ra do hoat dgng clia chan vit va cac may mac trén tau, Tan =6 cla nhing
dao déng ndy thudng cb thé dat dén 13Hz va chi yéu thee chidu thang disng. Vige tién hanh nhing
thir nghiém & tin s6 cao hon mé phdng kha nang dnh hudng manh trong cdc diéu kign cd bio, khi da
dac dng chil yéu thee phweng ngang. Thik nghiém nay khéng mb phang lai'cac chuyén dgng thing
thirémg clia tau dwdi cac didu kign séng didu héa vl nhirng chuyén ndy khing 0 dé gay nguy hai dbi
véi cac thigt b dign,
Khi tigén hanh thiF nghiém, o thitt bi véi co chu chéng sée, chang rung, dugre chang budc vao ban
fhir rung. Sau dd, nd Jeoe they rung theo chidu thing divng v tit cd cac tan sd nhir sau:

- tir 2Hz dén SHz va tdi 13Hz véi bién do £1mm +10%

- trén 13Hz dén 100Hz vai gia the thi da Tmigidy®.
Tan sd quét phdi trong khodng 0.5 octanve/phdt dé oo the kiém tra khd nang cing héng clia bét ki
phin ndo cia ihidt bi treng thi nghiém. Méu bét ky cong hudng nac duge phat hign oo ti sb gida
cwong di dao déng clia oo céu thigt bi véi curdng 90 dao dgng do dwoe cha bé m&Et ma thidt bi thie
nghiém dwgc ga [3p =5 thi thiét bi phii duee thd 6% bén voi cdc tan sb cdng hwdng &d freng khoang
théri gian 141 thidu 2 gitr wéi mire 96 dao déng dwge ndi dén & trén. .
Khi céc thn sé cong hudng cé i 56 cwdmg (6 =5 co mdi lign hé vei nhau thi chi cin thir v&i cac tn b

ooy ban,
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Méu khéng phat hidn bt ciF tin =6 cong hwdng ndo co 1 s6 curing 4 25 thi vide thir 45 b&n phai duge
fifn hanh & tan s& 30Hz.
Wide kifm tra céc hoat dang cia thidt bj phai dirge fidn hanh it nhat 1 1an frong thei gian thir 66 bén va
1 14n niva trude khi k&t thic thir 35 bén,

&, Thir mwa va phun nwéo
Thir nghiém ndy mé phéng cic tac dong cha mua, tat nude bign hay bj séng bidgn danh vao. Thix
nohiém nay dwoc tién hanh cho cdc thiét bi g5t trén boong nhuw cdc anten.
Viae thir nghigém nay duge tign hanh bing cach phun nudc bién theo moi nurdng co thé bing voi phun
thir nghieém theo tigu chudn. Vige thi nghigm duge tien hanh véi didu kién nhu sau:

- dudrng kinh b&n trong voi phun 12,5mm;

- tée @6 phun 1000phat £5%;

- &p sudt nude duge didu chinh 38 dat tée @ phun nau trén;

- kich thuére ding nudée chinh: hinh trén, ¢b dirdng kinh khoedng 120mm & khodng cach 25m 1

dau véi phun;

- khodng cach e thiét bj d&n ddu vai phun: 3m;

- b gian thil; 30 phot.
Khi két thitc thie phun nudre phii tién hanh thie kha nang hoat dgng clia thiét bj, Sau dé phai kiém tra
vem thiét b cé hir hdng hay bi nude vao hay khing, Sau khi kiém tra, thiét bj phai duge gan nigm
phong theo huéng din cla nha san xudt. Hodc la néu khéng phat hign bét ki sir xam nhap cla nwée
wan bén trong thi sau khi cac thir nghigm vé didu kign mdi trudmg hoan tat phai kigém tra bén trong néu
théy bét ky hu hai ndo dbi véi niém phong.

6. Thir nhing nuéa

Wige thi nghiém ndy mé phéng tac dong cla 2p sudt nudre 461 wii cde phin thist b dwee dit thudng
®Uyén trong mai trudng nwrde.

Khi thi¥ nghiém, phan thiét bi 46 phai dugc dit trong nwec oo ap lye 800 kPa (Bmb) trong véng 12 gic.
Cac phin cén lai cia thidt b dwee gt frong digu kign khing khi binh thudmg, Khi két thie thi phun
muetie phil ién hdnh thie kha nang hoat dang ciia thidt bi. Sau & phai kidm tra xem thiét bi cd hw hong
hay b ruwérs vao hay khing. Sau khi kiém tra, thiét bj phéi dugc gan niém phong theo huéng dan ola
nha san xudt, Modc 1a néu khéng phat hién bat ky s xam nhap cla nisdc vao bén trong thi sau khi cac
thir nghigm vé didu kign mai tredmg hoan tAt phai kiém tra bén frong neu théy bét ky hue hai nde déi voi
niém phong.
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Phu luc 2: Thir thiét bj do tde dé

1. B tri thir nghiém

- Khi tidn hanh thiv fhiét bj do the 46, cac durdng ndi day phai & & mic dai nhét cd thé nhw theo thiét
ké clia nha sdn xudt cho thigt bi. Budng két ndi nay co thé |3 dwimg day that hay chi la mé phang.

- Béi v cac thir nghiém do di chinh xdc elia tde dd ke, tin hidu d4u vao binh thudng cla cac cam
bién cin dugs mé phéng che phil hep v thidt bi diegc thle nghigm. Cén ddi véi tin higu dau ra cda
cae cim bidn thi cin xac dinh d8e tuyén ofia cac tin hidu da.

- Khi viéc mé phéng khing thes hién duee thi nha sdn xuit phii chibng t6 rang trong digu kign thi
rghi&m tai phéng thi nghiém, thigt bi phai dim bao thda man cie yéu chu v d chinh xac i voi thict
bi. Bidu kién thir nghiém tai phéng thi nghigm phai dwge & cép hay ching 6 phil hep voi cac disu
kign khi thidt bj dwere 1ap dat rén tau.

2. B s&u thi thidu khi thir nghiém

- N&U eac cam bidn co kha ndng cam bién duge ¢ 09 sau cla nwée dwsi ki tau thi dnh huedng cha 46
=&u cing phai duge mé phang lai. '

_ wigc thiy di chinh x4c ciia the d6 do duge phdi dam bdo tién hanh trong cde didu kign binh thudng
v 46 sau cha nuwée 16n hon 3m trong didu kign thi the d6 so wéi nuwde va df sau cla nwde Iom hon
3mm trong didu kign thir the @6 so v Gét,

3. Thir & chinh xac cha thiét bj do the do
CAc thanh phin tde 08 tau co thé phan theo hinh vé dudi day:

Bac v,

-

Trong do:
W the 66 tAu so véi dit
Wi the 35 1au 2o vii nwdc
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5: tde 40 do git gay ra

t: toc d6 do dang chay gay ra

W, tihe do do chan vit ddy tau

Vg 1o 48 chay W 5o v dat

Voo 100 A0 chay t&i so vii nuwdc

Ve the dd chay ngang so véi dat

Voo to0 G0 chay 101 5o v nuedc
Khi thiy 66 chinh xac clia the 48 ké, cd 6 thanh phan toc 48 duwge xée dinh. BS chinh e ola oo the
At tAu ma the dd ké do dirge phai ddm bao thda man theo bdo sauw:

Thanh phin the 66 DG chinh xac |
i 0.2 hai If/gier hay 2% cia X, |
N 0,2 hdi If/gicr hay 2% olia X, |
W, f 0.2 hai Iigitr hay 2% cia X, i’

Vo 0,2 hai Ipfgid hay 2% cda X,

Vi 0,2 hi Ijfgiér hay 2% ciia X,

A 0,2 hai Ij/gié hay 2% ctia X,

4, Kiem tra cac théng s6 khac
Cac théng sé ki thudt khdc duge qui dinh frong tiéu chudn ndy d&i véi thiét b do the @5 phai duge
kiém tra dép (ng cac yéu ciu di néu.
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Phu lyc 3: Thik thiét bi do s&u

1. CAc didu kign chung khi thie dwél nede
Khi thiGt bi tao dao dong thu phat duee 1Ap vao vi tri ela nd, voi ¢d clra am (néu diege trang bi), nd
phai dirge gén véi kep do 05 @& dam bdo ring né o6 thé quay ding hwéng yéu chu. B145i v thist bi oo
hinh tam giac hay elip thi s dyng 2 hwdng chinh 1a hudng song song vai mat phang truc doc cla tau
va vudng goc véi mat phang truc doc ca tiu. B8 v thidt bi co dang hinh tran thi do 1a heeng bé mat
nan dia oua vidng tridn,
B4u nghe cla thidt bj kidm tra (hay co thé thay thé béng diu doc cla thiét b kiém tra hofic 1 thidt bi
kigm tra khac) phai duge lEp hudng toi dhu thu phét va cach diu thu phat & mdt khoang cach nhat
dinh d. D& loai trir higu Gng do 1Ep d8t ghn, khodng cach d phdi théa man digu kign:
d = 1,253
Trong dé:
a: kich thude hoat dang Ién nhit cla thigt bj tao dao ddng thu phat phi hgp wéi chire
nang = dung la thu hay phat (m);
f; tin s6 hoat dong cao nhét cla may do séu (Hz);
o téc d5 am thanh trong nwére, tinh bang 1500m/gidy.
Fhdi ¢4 cac bién phap phéng ngira kha nang déi am trong nude. Bao gbm ¢a vide sl dung ki thudt
céng do xung. Ki thuat nay chi yéu ding cho céc truéing hop méy thu do theo kidu khing tuyén tinh,

2. Thir thang do sdu

2.1, Thir do 45 sau toi thidu

Khi thidt bi tao dac ding thu phat duwe 1Ep vao vi i cliia nd, v&i cd ova am (néu duge trang bi), nd
phii duge dira vae trong nuéc véi truc phan hai t8i da dwge hudng dén muc tigu nhuw & Gy hay 13
canh cia bé. Khodng cach gitra dhu thu phat va muc tidu phai didu chinh duee,

Phai dam bda ring khéng o dnh hudng In nds tr bat ky cac mue éu hay si¥ gidn doan nag do 10
k&t qua thi.

Thiét bj duwge @4t & thang do nang nhét virl @8 dai xung Ién nhat tweong Gng vii thang o 46 va khodng
cach gitta dAu thu phat wéi muc tiéu phai dugo gidu chinh cha d&n khi anh cda muc tiéu duge hién thi
mét cach rigng bigt va 18 rang. Khodng cach do dugre x4¢ dinh la df sau toi thigu ma may do s8u cb
thé o duwre.,

Gid trj @6 sau téi thidu ma may do séu cd thd do duge khong duoc vugt qua 2m.

2.2, Thir do A sau ti da dwec yéu chu theo hé théng chi sé Figure of Merit (FOM)
Trong digu kién phéng thi nghidm, thigt bj duwee danh gia v& kha nang do d§ s8u téi da 200m theo mét
hé théng cac chi 56 FOM,
Chi sf FOM: L dwoe tinh bding dBE nhwr saw:
L=5-2r+D=-B-E
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Chi =f nay 58 vurgt qua gis t Ly dugs bidu dién trong cdng thive sau:
Lp=L+2aH+K+N+x+y+=x
Trang di
S: mirc ngudn tinh bﬁng dB trong tng voi 1pFa tai moi met;
r: chi 56 t&n that fin hidu mét chidu do lde doc va e ngang, tinh bang d8;
D: chi sd thu tripc tigp, tinh bing dB;
B: d5 réng bing thu, tinh bang dB dng véi mdi Hz:
E: ti =d gitra tin higu thu 30 thidu va nhidu, tinh bing ¢B;
L: tén that lan truyén do phan ki cb gia ti = 20lg(2000H);
H; @& sau, tinh bang km;
a: hé sb hap thu &m thanh tinh bing dB/kmm. K&t hop H va a cho ra chi 56 2aH 1 tin thit tdng
cdng do nuds gy ra tinh bing dB;
K: thn thit do phan xa clia day dwrdi tac dang thang thiedng, dwoc 1du bang 25dE;
M: mire nén nhiéy, tinh bing dB trong (g véi 1pPa trong 1Hz béng thn, nd cb gia ti duwoe
tinh = 82,3 = (50/3)Ig(f} trong 44 f tinh theo kHz;
%: thn thét do phét tin higu trong trréng hop dau phat ndm trong vo tau, tinh biing db;
v 10dB gt qua cla tin higu trén 1 =6 gitea tin higu thu thi thidu va nhiéu cung cip mie lam
viec thue tien cho moi digu kién;
z: 3dE dung sai cla nha san xuét.
Gig Ui L' dwge tinh tedn va nd phdi 1én hon gid tri Ls (gia ti nay dwoc tinh voi tan s5 hoat ding thich
hirp). Cac gia tri R va x dugre nhd s&n xuit cong bd.

Chi =& mivc nguén S duge thir nhuw sau:
Bura thigt bj thu phat vao trong nwée, hudng true chinh clia nd dén dau nghe va diu doc cla thiét bi
kiérn fra (cling cing d&t trong nude). Cac thigt bj ndy cdch dau thu phét 1 khodng céch d can thitét cach
xa truding phat m da néi & trén. Bat thidt bi. Mic ngudn duge tinh nby sau:
S=0+ 1200 — M + lg(d)
Trong doc
M: mUrc 8@ phan xa cia dén dau nghe va dau doe cla thidt bi kidgm tra tinh bing dB tireng Ung
wdi 1V Pa
\: binh phuwong trung binh clia cla dién ap dAu ra cla dau nghe v diu doc tinh bang dB
tirong feng v 1% duwrgre do trong thiv gian phat xung va tinh trung binh cho ca giai doan.

Chi sé da ldc ngang va lic doc r duge xédc dinh nhu sau:

Thir nghiém nay ohi duge tidn hanh khi ¢ thigt bj én dinh ngang d&i véi thiet bj thu phat, bang khang
chi 54 t3n that tin higu mat chidgu do ldc doc va lic ngang r 58 dwge finh bing d6 suy gidm Ién nhat cla
s6ng phan xa khi ma song phat dat mire yéu ciu trén dugre phat [3p di 1Ep lai trong 0c G&u thu, phét 1&c
ngang £10° va 1&c doc £5° xung quanh true bop phat chinh cia ching.
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Chi 26 thu tripe tiép D
Thit nhigm nay duge tign hanh mat cach cin than cla ngwdi co trach nhigm déi vl loai thir nghigm
nay.
Trong thir nghiém nay, diu phat dwge ngét ra nhung phén digu khidén vin 98 sl dung. £at dau thu va
iU phat cla thiét bj kigm tra d&i dign véi nhau. Bau phit duec cdp ndng [rgng tie nguen phat xung
phil hop. Bién ap dau ra cia dau thu may do sau dwege kidm sodt.
Bang viéc st dung bign phap duy tri dién &p diu ra clia dAu thu may do sdu bing cach bign d5i tin
higu nguén phis hop. Cac phan tng cla d4u thu may do sau trong (ng véi gdc guay cla dau thu
quanh cdc truc cla nd duge ghi lai & tim ra gid tri géc kep ngang B gika 2 diém cho gia tr| 3dB duwdi
mirc phan hii thi da.
Chi =& thu tnre tiép duwge tinh nhuwr saw:
- Béi wevi dau thu phat hinh trén:

D =455 - 201g(8)
- i wii dau thu phdt hinh [am gias va hinh elip:

L = 45,5 — 10lg(8,) — 101a{82)
Vi 8, va B; 13 odc goc twong Ung do dugie khi quay diu thu theo tryc chinh va trge phy clia né.
Phweng phap ndy chi phi hop khi khéng o6 biip phat phu ndo dat gid i 8dB dudi bip phat chinh, Va
anh hwéng cha cac bap phat phu cho di o6 duwéi mire 36 cling van cé theé 1am cho phuong phap tinh
nay tr& nén khéng phi hero.

Chi 56 dd réng bang thu B

Trong thie nghigm nay thiét bi do sau dwoc dat & thang do mie séu. Cac diu thu cla may do sdu
duroc dat dwdi nude va hudng vd diu phat ola thiét bi kiém tra, dAu phat ndy dwge cip ngudn bii
nguén tao tin higu séng lign tue, Cac du phét cla méay do s4u dwgs noat ra nhung khing vb higu didu
khién phat xung khi dree yéu cdu tao bin hidu khoi Ghu,

Tin higu tin s& cia ngudn phat duoec bign dbi tiy thudc vao mize dé cing nhuw cudng d5 cla #Au phat
tin higu va tin hiéu nay duge digu chinh va ghi lai. Va&n s dyung bién phap duy tri tin higu diu ra tai
may thu dé xac dinh cac Fn =6 phan héi t&i dhu thu clla may do sdu. Sau do, cdc gia I thn s0 thudc
gigri han r&n {f,) va thn s& thudc gidi han dwdi (f) twong Gng voi gid b 3dB dwdi mbe tof da ma may
thu nhan duge, duoc xac dinh,

Chi 56 B = Ig(f, — f2)

Chi 6 ti sb gitra tin higu thu t5i thigu va nhigu E

P& xac dinh chi 56 nay cac dAu phat clia may do sau duge ngdt ra nhung kKhing vo higu digu khién
phat xung. B&u thu cha may do sau khing cin phai dat trong medre,

Sir dung mét dign Ap nhigu ngdu nhign lién tuc, b d6 réng bang tn bing 45 rong bang tin cla thist bj
thu wé&i mikc thip hon gid i téi han, & tac xung dnh ma xung ndy ¢b tc dung nhuw séng phan hdi tir
day trong thang do ndng. Can két hop mot loat cac tin higu ket hep W nhikng nguén it ¢ sén cho diu
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thu may do sau. Mde 8 cla anh duge didu chinh sac cho ¢é t6i thidu céc tin hidu duers hidgn thi trén
may. Gia tri E s& dwge tinh 1a 1 1€ gilka gia tr binh pheong trung binh cla dién 4p do dnh anh va dién

ap do nhidu gay ra.

3, Thir 4§ nhay may thu

Trong thir nghigm nay, thiét bi ¢hi & chirc ndng thu. S0 dyng tin higu mé phing xung phét vii thn sé
phét nhir yeu cau va tao ra mét ap subt trén mat ddu thu thap hon gia i (S — 2r — 2aH = L = K — )
10dE. Quan sat cac tac ding trén hien thi, do va ghi lai 9 Iém cda xung tai dAu vae cla thiét bi,

Thigt bj phai hign thi dwoc théng tin vé &6 sau phi herp,

4. Cac kigm tra khac
Cag thing & ki thudt khac duee qui dinh trong tiéu chudn nay 34 vei thidt bi do the g phai duwoe
kigm tra dap (g cac véu chu d3 néu.

Co QUAM CHU TR CHU NHIEM BE TAI

PGS, TS, Pham Van Cuong PGE.TS. Nguyén Vidgt Thanh
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