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TCVN 7829:2013

Lévi nél dhu
TOWN 7829:2013 thay thé TCVWN 7828:2007;

TOVN 7828:2013 do Tibu ban k§ thult tidu chuln TOVNTCEHSCS
Higu sudl ndng m cho thiél b lanh bién soan, Téng cye Tibu
chuiin Po lwdmg Chit Irong ¢k nghi, B5 Khoa hoe v Cbng nghd
cing b,



TIEU CHUAN QUGC GIA YOVN 7829:2013

Ta lanh, ti két dong lanh -
Phuong phap xac dinh hiéu suat nang luwong

Refngerator, refrigeralor-freezer ~ Method for defenmination of erergy efficiency

1 Pham vidp dyng

Tiéu chudn ndy ap dung cho 1 lanh, K két d&ng lank cf dung tich dén 1 000 L, st dung rmay Jam jank
kidu nen chay dign (sau #ay gol tét 1 1hidt & ignhy,

Tidts chusn ndy quy dinh phirong phép xéc dinh cong sudt fiéw thy vé dung tich cia thig! bi lanh,

2 Tailigu vien din

Cée tai ligu vién din dudi diy 18 cln thidt cho vige 4p dung 8u chudn ndy. BAI voi cde ta1igu ghi nim
chng bb (1 ap dung ban dege néy. DE vl cae 141 Tidu khéng ghi ndm cong bé th &p dung bén mgd
nhat, bao gbm ca cac sia AP

TOVN 78272007 450 155022005, Thidt 5i lznh gia dgng ~ £4c tinh vi phirong phap thé

TCYN 7BZE:2013, T4 lanh, 1 két 88ng lanh — Mgy sudt nang keong

3 Thuat ngle vix dinh nghia

Tidu chuln nay ap dyey che gt ngl ndo wong TOVN 7827 2007 (180 18502:2008), TOVN 7828:2013
va cao thugt ng b diedi déy,

34

Ngdn {compartmant)

Khéng gisn dugc bao boo ndm bén frong thilt bi lenh, of thd 88p cén e tidp thing qua mdt Bodc
nhidu clra phia ngosl. Ban thln ngén of thé degs chia thanh cée ngan phy.

3z

Ngan phu (sub-comparimant)

Kntng gian dugc bao bes od dinh ndm bén treng mdt ngdn, duge ohl dinh @ bao qudn mét loal thwe
phem khic (e 13 oo 981 nhist &6 Bim vide khac) 8o véi ngan chiza nd,



TOVYN 7828:2013

&3

Khoang tin ich (convenient feature}

Knoang hodc vt chira {6 dinh hodc ngudi st dyng of thi iy ra degc), of cdo didu kidn bde quan
thich hep che cie loa thue phim vi 48 udng oo ohl dinh. Cée dibu kign blo qudn ndy of thd khic
v Sidu kign bdo quan ol ngdn chira khoang ign ich.

14
Hgdn mdd sso (one-siar compariment)
Ngdn bdo qudn thye phiim Ebnyg tanh cé nhidt 48 dén trong xéc dinh theo 4.3,1 khéng cao hon w6 *C.

18
Hgin bal sac bap-star :;ﬁrt;;;afimn’é}
Ngan biic gudn thirg phdm 3ong lanh cd nhit 46 bén trong xéo dinhi theo 4,3,1 khbng cao hon =12 °C,

3.8 .
Ngin ba sac (lhvee-star compariment)
Ngan bido quén thue phdm déng lanh ¢b nhidl db bén trong xéc dinh theo 4.3.1 khing cao hon 18 °C.

=T

Mg&n bdn sao (four-star compartment}

Kgan thich hop oho két @8ng thye phiim Hr nhist 96 mai insdmg xung quenh xulng dén -18 °C vi cing
thich hop cha bao quan thye phiim ding lenh trong didu kidn bde qudn ba sao.

38

Hobn o nding (vatoble lempeeature compariments)

Ngin dugn thibt k& 48 s& dung blo quén & nai hodic nhibu chil 3% khisie nhau {vi dy nglin ¢4 thé chon
1§ nglin thyc pham fuoi hodc nglin k& Gong) va ngudn s dyng oo Ihl ve chon cae ché &b nay.

3.8

Ny tam 38 {ice-meking comparimanty

HoZa nhid! 83 Ihdp nhdm myc dich 0 dung 38 13m J4 va bdo qudn ¢4, m vide & nhig! db kidng ca0
han 0 0 nhung cao hon ngdn 1 s,

310
Dung tich {volume?

Khéing gian phia trong 1op 161 clis thibt B, cda mdt ngln hodic ngdn phy nhe xde Sinh tong Py lue G
cila tibu chudin sy



TOVHN TA25:2013
&%
Mok Khdng két ddng (unfrozen compatment
Kgan bat kY thufc cac losi sau ngdn nhidl 36 thap. ngdn thye pham tugi, agdn 45 ubng hode ngln
48,

CHU TRICH: Mae di nglr len 8 B vide & bt 83 thip hom 6 °C, shumg 881 v ode thik nghidm nding lwgog
trong tiu chukn ndy ching dugre coi # ngén khong két d6ng.
be 3 b

Reghn két d6ng trozen compartment}
Ngdn et ky thuds cac logt sau; nggdn mdt sav, ngdn hal sac, ngan ba 580 v rgEn tn a9,

313

B dibu khibn nhift 46 Gemperature vontrol)

Co chu dueoc thidt ké 98 1w d8ng dibu chinh nhist 85 trong mdt hodic nhibu nglin, Néu khing ob qul
gink khdc, bb gidu khin nhigt 80 chl b hai vi ¢ (dong hode cdl) kKhiing duge ool 13 be dibu khidn nhigl
&4 theo nghlz clia tidu chuln nay.

144

B dibu khidn nhist d5 ma ngueod s duny dtéu chinh duge (user-adiustable temperature control)
B4 @by knibin nhigt 40 diegr thibt k8 cho phép ngudi siF dung diby chinh d thay a8 nhidt 68 frong mot
hojic nhibu ngln ndm ban trong thisgt bi.

318

Chinh dinh b4 Sby kKhilin nhidt &) fermperature sortrod setting

Chinh dinh bb $du khidn nhidt 6 mé nguri s dyng didu chinh duge 92 do ndng lugng phit hop véi
téu chudin nay.

4 Phuong phip thie nghifm feu thy ning luong

41 Gul gink chuag

My dich eda thir nghidm ndy nhdm xac dinh ning leong ey thy cda hidt b lanh fong cde dibu kign
il nghidm gqul dink,

44 CQuy trinh
4.2, Nhidt 36 mbi trodeng xung quanh va 30 am

4,25, Nhiél 35 mdi trodng xung quanh

Khigt d¢ mdi Inedmg wing guanh cla phang thiy nghiém phii duge kde dinn nhe trong 5.2 cia
TOVN 78272007 (180 15502:2008),



TCVN 7828:2012
Nhi# 46 mi trirong xung guanh &6 voi thiz nghigm tidu thy ndng Ipong B +32°C £ 0.5°C.

4242 Dbdm

€16 dm trong d8i cla makredmg xung auanh khang ducre Virot qud 75 %.
422 Lép dat thidt bilanh

Thibt bi lanh phii duoc Bp 03t trong phong thir theo 8.4 cia TOWN 7627.2007 (80 15502:2008), Thigt
bi phéi firge Bp A5t theo huding din Bp 9Bt cda thidt b ndu v g dln khdng mbu thudn v yau
chu brong tigu chudn nay.

423 Chubnbithit b] lgnh

Din bay hei phal duwe i bing, odo vach vis cae chi 61 bdn trong clia thiét bl fank phai Sues Bm khd,
Phaseng tén tigp ofn vao phia rong (clra hode nép) phdl 46ng iin rong gud trinh thir nghigm, Thibt b
lanth phéi dwoe 1p G481 nhu trong viin hanh theo hedng dln ola nhd ché tao. Tt ¢d cle phy ting bén
frang Sieore cung o4n kém theo thidt b ok, k& o khay 44, phdl ue 351 dung vi i, Tuy nhidn, Bong
rzdng hop nodn kit ding hode ngdn bio quan thire phdm dng lank Khing b vach nodin ritng o8
chira e kiiay d8 nay thi ching phal duroe By ra. Néu khdng of gui dinh khic trong tiéu chudn ndy, khi
bt &hu thir nghidm, 04z nglin dupe 88 rlng va khang of tuy8t va hot &m 8n 0é mit,

By thidt bi Janh 1o bE didy khidn nhigt 38 ma nqudi s dung didu chinh duge i ching phii Suge chi
a8t & céo vi rf theo khuyén cdc ola nha ché teo 48 fam vific binh thudng & nhigt 48 mbi trodng thich
hip. Khi cac b disu khién nay khong duoc thidt ké ¢k ngudi sir dung diéu chinh thl phép do phii
durre thipe hidn trén thidt b} lanh nher dues glas,

Néu cb bd gia nhidt chéng ngung i md ngurdt st dung cf thé bat va 11 ngudn thi né phii duge &t &
v] 11 b8t v néy didu chinh o th duoc 031 & gid I gia niidt 1 da.

Néis thiét bi lanh b ngdn 4B ubng, v3 ngurén s dung o6 thé Sidu chinh duge dung tich gila ngdn ndy
v nglin chira fre phim tuol th ngdn db udng phdi duge didu chinh vé gis 11 dung tich nhé nhdt,

Thiét bi lanh phai duge idp 08! trong phong thir qui gink tromg 4.2,1 vi 4.2.2, wa phéi cho idm vide tong
ihai glan qui Sinh dudd 28y tal chinh dinh cda bb Jiby khiln nhidt &8 Sroe chon cho thir nghiém ndng
gy trirGrs Khi bt ddu cac phép do qui dinh lrong 4.3.2.

« Trong thod glan khdng ned hon 6 B gau kb thay 381 chinh dink clia bd 4iBu Rhidn shilt 88 trang
trirdng hop vibe thay d5i ndy 33 duoc thuc hidn frude frong giai dJogn thir nghidm ndng fugng theo
452,

» Trong thin gian Kdng nhd hon 24 b sau khi 1p 48t #n $hu va Kidi dOng holc sau Bt ky thay &di
nao vb dibu kisn the nghidm vi bb tri thidt bi
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4.2.4 Caém bién nhidt 5

Theo 4.3, nhigl 86 phai duge do bling cat cdmi bibn 941 vao Bm cla khél try 0% bling dhng thau hoge
déng ma thide o6 khdi leng 26 g & 5§ % v oo klch thirde {Gudng kinh vi chigu cav) 16 da 13 18 mm.

Céc try nay clin drgc gitr sach 48 duy 11 hé sb bize xa thip,
Mrigt 45 phii duge ghi lai.
Gac ddu néi gén thidt bi do phai dugc bb tri d& khéng khi khing igt vac ngén bao quén thye phim.

Thiét bi do nbibt 9¢'phdi oo ¢4 khéng ddin bido do tdng ahd han holic bling £ 0.5 °C. B chinh xéc ndy
phdi duge duy trl HEn todn bd mach do nhidt 39, CAn hidu chudn thiedng xuyén thigt bi do nhigt 43 &
dii nhigt 88 can thigt

Khi 6 v&u oy, hé thing thu thap 56 §8u phdl ¢& kbd ning ghi lal céc gid i rhigt 36 vai khodng thoi
giar gilra cae phép 0o Bhbng s hon 60 s,

4.3 Phipdo

4.3.1 Nhigt 4§ cla ngln
Cdc didm do v inh todn nhidt €6 ngiin phii theo Phy e A

4.3.2 Théd glan thir nghiém

Sau khi che thilt bi lanh m vide & didu Kién phing thir nghidm trong théd glan qul dinh ol 4.2.3, thdi
gian thir nghiérm phai duge bt dhu 1 thai didm bat déu cla met chu ki vin hanh. Thal gian i
nghidm phai it nhdt th 24 h va phai ghm mol s rguyén céc chu ky van hank hodn chinh. Néu mt chu
k¥ van Banh 45 538 dbu nhung churs K8t thic trong ving 24 B thi thir nahidm ohdi Suer Bép tue cho
&&n khi két thic chu k van hank 85, Néu mdt chu k§ vBn hinh chua dege hodn Ihinh trong vang 48 h
thi thi¥ nghidm phdi duoc kbt thie ngay sau 48 h,

£41 vini thigt bi lanh of nhibu hé théng m lank nhung khiing £ xé biing fi ddng, th&i gian thix nghigm
phdi Ja It nhdt 14 24 h va khing nid on 15 chu ky vin hank hodn chinh ¢l thng hé théng lm lgnh,
Thixi gian thir nghiém. phdi bao gbm mit s nguyén ode chu ky van hdnhholn chinh cla mét rong céo
h§ thing [am lanh. H thdng lam lanh duoe chon d& xac dnh khodng thiv gian thir nghiém phéi sao
chie k&1 qua i sal s& nhit do cée chu kY chwe duos hoan thanh (he théng lam fanh ndo of tiéy thy
nding Jurgng lém nhit).

CHU THICH: Tham khao cic dinh nghia vé ohy ky vin hank tong 3697, 3818 v 28,19 oba TOVH 78272007
(150 155052005,

Bbi voi thari gian thir nghiém gui dinh, phai béy cio nding weng fidu thy do dueoe, nhigt g trung binh
do due frong tng ngdn, cac chinh dink ola b didu khidn nhidt 88 duge chon (ndu thude &8 tugng
ap dung) va nhidt 40 mbi nedg do S,
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433 Nhit 4§ muc By cén dat 28 xac Sinh nding luveng

Nang lirgrg by thy cba thidt bi duge xde dinh tr cde phép do duge thir hin khi thir nghidm & nhist
4% mdi Ludng xung quanh 1 32 °C. Gid 1 nding hromg 5iSu thy duon xéc dinh theo 18y chudn nay phai
{ng v mét gid i ma & 96 1t cb pde nhibt 06 khding ki trung binh cda céc ngan dbu bling hodc thip
hom ahigt 48 mue Béu qui dirth tong Bang 1. Cée gid 1A cad hon hedic thip hon nkist 45 mye sy ob
thé duge sl dung 38 woe tich néng lreny ifu thu st nhidt 8 myc tide 08 v tng ngln ian cuan
béng cach néi suy nhu qui dish frong Phy luc B,

CHU THICH: Tham khip cac ydu cliu Bong 4.3.5 &8l vir cac ngdn da ndng. B Ik nghitm nling luong, cdo nodn
ey Surge ln vibe & chive ndng S8 thy nhibo ring kreng ah8t (CAI nhidt 08 lam vide tiln tue),

Hang 1 - Nhigt 4§ myc tiku g6 xic dinh ndng legng theo loal ngén

Logl ngdn KNt 0¢ myc tldu, °C
Naan d& ubng 12
Nghn thire phim teoi 4
Nghn nhigi 48 thap z
- MNgdn mdt 580 ' e
- Nagln hal sa0 -12
' Mogdn ba s80 vé ngdn bdn sao «i8

CHU THICH: Trong tiebng hop ngln o6 b Siba khibn nhist 45 ding ob i Tm vile fhn mdt g8l nbt 45 teo
trivm nibiEl 88 oy B8 ofe bal logl ngBn Y Be 1 nghn 46 Bm vigc nhwr logl ngdn <6 sing legng Hu thy Ion
At kbl B nghiben nding legng, Trong Fodnp hop ngdn oo anibl &5 Kadng ndim Yong viing phin logl cla nhild
5 mge By i nogdn 86 dugc 830 & ohb &) b shist 45 mue file cag o Bhp theo. Méu o5 B vk oda syl
kidng bao trimm bt o nbibi &6 muc by nac 951 o clc load ngdn dupc xiic fink trong Bang 1 & nhidt 48 mB
trisdyng xung quank 18 32 *C tdo ngln khing cé bi dibu kivbn nhigl 83 node do ddl khiing ohé thire t 1 han ohl)
1 nghin ndy phii Sooc phan lost B nglin of nhigt 495 mis i dm ahit i thes (da nbn Kt gl iy nghBm Am
nisht 481 901 nhidt 86 mdd rpdng Keng quseb B 32 °01 vi duoe vin hdinh & o 1 83U A whdt oo nd trong ki
wEn & nhigl 34 mus Bhu hods thap hon nledt 3 mys BB tla HhELES Am absl Bp theo (trong tredmg hop Sl
chinh egcy 51 v thir nghilie ndng leong & nhit 48 mol pedmg 58 G

Gis & chinh dinh bg Jibu khidn nhist 85 clia cée khoang H8n ich phil phi hop v6T 4,36,

434 CAI 33t bo didu khidn nhigt 08 dB1 voi thir nghigm tidy thy ndng lupng

Khi thir nghidm tidu thy nlng lugng, tidt bj lanh phdi od thi thitu mdt ciink dinh diby kiidn ohist 85
(hodic kit hop cac chink dinh iy khidn nhigt 43 ady) ma tal 88 céc gid i nhibt & trurg binh oia ng
ngén M bing hodie thip hon nhidl 46 myc Higu sy thy nang fugng gui dinh ong Bang 1.

Trofg trdmg hop thidt bi khting ob b0 dibu khitn nguol sie dung ddu chinh duge thi thibt bi lanh duge the
nghigm nhw fros giao

18
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435 Nygin 3 ning

Trong frudng hop thidt b b mat hoac nhidu ngdn da ning thi phdi chon foai ngln sl dung nhidu ning
lwgng rhit Khi 85, agln da ndng dugt thire hidn thes chb &G olie nighn &3 chon,

CHLETHICH: Y dy. ndu mdt nglin da nling o6 ki rdng tam vilz fong khedng st J0 8 5°C b 180, v - 18T
1 chd &5 Sby Ty nhiby }ﬁsag frong nht thi ngan may cn duwe  nghibm she mat ngdn két déng bai sac choe
muyt dich Hir aghiém ning g,

436 Khoang tign iph (Khoang 8én ich ma ngwd si dung cé thd didy chinh)
Céac khoang Bén {ch ndy phil duoc ¥t ¢ nibwr o

a1 Truong hop-csd phirong tién 88 nguot si dung thidt bl thay 40 1f & dung Hch cita mit loai
khiing gian so v mit fogl khdng gian khde thl ty & ndy phii dugc didu chinh szo che khéng gian fanh
hon ca diing tich 15i da, ndu khbng co qui dirh ndo khac.

W Tredng hop thids b <6 Hip bt lva chon holc thidt b 86ng cit 38 ngudi st dung theo tic ding
oho ede chire ning Jam thay G4 phidt 50 Bm viéc ong khodng thixi gian gidi han, ¥ dy thill b ket
@6ng nhanh, thi cée b3 hya chon hoge higt bl dong it ndy phii duirc 4t sao cho cde chire nling niy
mat hidu byo, ndu khdng ob qui dinh 3o khie,

&) Trirdmy hop ob cdo thidt bi dng ot 68 ngutri sir dyung thao tic ding cho cde hang myc nhy
hidn thi, ndi mang hofie cde thive nng thi cip (vl dy ntiw man kink) 84 van hanh fién e theo thidt ké
i g hahg myc nay phai duge céi dii theo hudmg din. Cac phy ing khdng can thiét cho hoat dong
Blnh thurdmg clia thidt bi fankh phal luan khdng host 8dng trong qud trinh thir hghigm.

d)  Trutmg hyp ob cac cla gid hodic b didu Khitn ngudi s0 dyng ©b thé thao tae & didu chinh
nhidt 84 trong cde khoanyg Bon ok vi dy nhir khosng gl thit bode khoeang lanh, va ching khoag duge
phén fogt 1 ngdn phu thi tieng coa gi6 hodc co clu nay phai duyc 83 830 cho ning keong tigy thy
ém nhit ndu kidng o qui dinh khde trong céc thir nghidém tink nding vé ﬁ?ﬁ&i a8 lam vide,

£) Trirérng hop b céc dng din khing khi, 13 théng git va Ghu ra khong kb md ngudi s& dyung ob
thé @by chinh hudng gid, ching phdi dugc d8 nhur hudng din vii diéu kién ching khéng hudng
frong pham vi 307 clia dudmg thm cda ¢ac vi wl olm bidn ahidt d6 bdt ky. Néu khinag b hueng din cu
thé thi chaing phiil dure mé hodn 0dn v G5 & vl Irf g1 hode trung 13m edng glin cang B wiivitd &
wirl dil Kisn ching husdng chieh ra ngodi 11 thidu 307 so voivi b tla cdm bide nhigt 86 bt k. Trong
rurimg herp khing 6 vi b gilta hodic rung tam, lubng khéng khi phil dugc didu chinh thes hudng lén
phis Irén nhit hodo ndu khing thé thi theo huong ra oo, Trong Wuwrdng hop céc dng dn b e chen
88 mi ring hoBic thy hep déng kiding khi thi ching phdi duoc 45t & 4 I phin tan nhidt Mbu ity
chen ray fegc cung cap rong hudng dan thi phal chan 'y chen ndo s#t nhlt vl véu chu ndu fién,
5 Wéu khang due i dfn rong hudng dBis, phill BAt rgub eho ol quat tulin hodn khang Kt
Jidy khidn bang tay déi vt céc phép o cing sudt.

11
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gl Céoybu cu v vige 43t b6 GRu kiidn nhibt 38 dugc gui dinh cho timng thir nghigm. Kii thét bi
tanh duoc 18p b6 dbu khidn nhigt 43 khng duge thitt xé dé ngwdi sd dung dibu chinh thi thil b lanh
phii duoe thix nghigrn frong fidu Kén nhu duoc giae.

R Treomg hop vige chinh dinh b didu khién nhiét 85 sdn cé Irén thidt bl I chiva duroc qui dinh
&hy A0 & wén, thi vide chinh dinh b digu khidn nhidt 35 cip (8t bi fanh ohn duoc es chon $8c che
chirng t& drgs sir phi hop ﬁéi%ig therl vl cac yéu chu olie thir nghiém trong 14 cd cde ngdn trong trg
thlr nghidn.

4347 Xic Jinh ndng uerngdidu thy trong mit ngly
Gié 7 nling lwong Béu thy phal droc tinh cho théd gien chinh xAc 24 h &y gi4 tri do duge bing cdng
thire dudi day.

P E, n24

lrong 46
Ewsy 1 nlng fuomg tiby thy tink duos, tinh bling KW ngay
Ey 1& nang hromp 18y thy do due trong therk gian B nghidm, vk bing KWh duoe xée
Jinh nhu rong 4.3.2
t 14 1h&i gian thir nghigm, tinh bing gy, g wae dinh nhi frong 4.3.2,
Sau 36 néng long tidy thy rong mBL ngdy phii duet xdc dinh, holic 1 el mdt trang cée nhigt 46 myc
tibu hodc hiing cach ndi suy fir cac két qud. Phtong phap ndi suy phil theo Phy e B,

438 Yac dinh ning fupng tidu thy trong mdtnkm
Niing lurong tu thy rong mét ndm duwoc cho b olng thixe sau:
E = By w365
wong 46
Eum 18 ndng fugng i iy mdt ndrm, tinh bing KWnam:
Eauy  1a nling wong tidu thy tinh duys, Guge xde dinh bing 4.3.7, tinh bing KWhinody:
385 13 58 ngdy trong mdt ndm,

12
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Fhylyc A&
ol dinh}

K dinh nhigt 46 khdng khi frung binh cia ngdn

A1 Pham vi ap dung

Py tue A md 4 e8¢ vl &5t cdim bidn nhigt d6 duge yau chu 0 do nhigt 46 khdng kbl rong 18t of clc
ngdn. Phy lyc ndy ciing md 1 phuong phip tinh todn ahigt ¢ khing kbl ung bink toi mit diém v
bén trong mot ngén abi véi e thir nghiém nang leyng,

AZ Vit ol cAm bikn

i tri qui dinh 66 wéi mbt caim bidn nhigt G5 1 1 binh hoe cda cém bidn,

A2.1 Ngin khing két déng

Ngog! trir trueng hop duegc 3 olp trong cae dibu nhé thudc A2.3, phit 03t 3 cim bisn do nhigt &0
khding khl rong ede ngdn khing két Shng (vl dy ngdn thire pham tuod, ngén ahigt 49 thip va nglin db
ubng) nhu sau

a1 cdick by Riu dung cie ngln 50 rmimg
b & ¥ chidu cao Méu dung clia ngén duge do tr day lidu dung;
o &% chidy coo hidu dyng clia ngln duoe do tr day Bibu dung.

Cée o o ndy dugo minh hon trén cde Hinh A4, Minh A2 vl Mirk A3 wa them khdo A2 3 trang trudmg
hirp &p dyng.

Cée cam bidn dbu duoe bd B & gitre m3l trude va mE! sau o0 ngdn (rem A2.1.3) v & 96 cao qui
dinh cho cém bidn 6, néu khdng ¢b qui dinh khac, T4t ¢ cde vi 1l eda cdm bign nhidt 4 déu dugc
xéc &inh theo chidu cso hifu dung va chidu rdng hidu dyng cde ngdn rhu nbu trong Hink A2, Trang
trrdrrg hop née (hode 3hy) dbe, chibu cao Ridu dung duoc 1y bling chibu cso Yrung bish. Tac o tidt
khac nhwr b didu khién va thm che i thing git duyc bd qua, ciing nhur céc khoang 5@n ich va céc
phinnhd radudi 21,

Céc qui the khac dp dung oho clic cdu hinh v khoang tién ich d4c bidt e qui dinh rhv durdi day.
AZLY Dan bay hol dang hip

Cédm bién 64t ky ndm ngay bén disdi ddn bay hot dang hop déu pha duge b ¥ dudi trong t8m phdng
oo dan bay hoi 40

CHU THICH: Dan bay hod deng hip 13 dan bay hoi o6 Bk deng bl k) ndm rong mt rgdn thg phdm khing két
Shng, & 85 o bay har of kdt oy 4d tyy ra mdt KhBing gier o quiin dbng ré {ngln okl
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A2.52 Tinh chibu ca0 v chidu bony bidu dung

Chidu cac higu dung (R) cua ngdn (26 chew cao by phii Suge gy chints o6 tinh 38n mit phiin chiby
rong bal ky hodc todn bb chiby wng oo che khoang tign lch hodc ngan phy (khong két Mng) nher
mink hoa e Hinh & 7 Cong thire inh ehify cao héy dyng nhar sau

Bheaeb
yrang &6
b 13 chifiy cac hidu dyng;
by 1a chidu cas tSan phan cls neds (b4 qua chiBu riing mdt phin ela noln phufkhoang tigs [ch):
# 1 khodng cich o adc hiby duns = g x W, TW
b 1a khodng cach dén Gy Mbu dung = e x W/ W
Fioe W Bioy 1 chIBU €20 208 nalin phikhosng tien [ch & nbe va Say tuony Ony;
Wi chigls 1gng tadn phan clda ngin;
W, 14 chidiy rdog clie ngdn phil Rhoorg tién ioh.

Vide dibu chinh chidu cac higu dyng nhw tén ohi dp dung cho ngdn phkhoang tign fch ndm tei néo
hodic ddy cla ngdn khi OF tad vi iri cla nd theo thidt ké.

Khi xde dinh kich Hude bén trong che mye dich 6Bt cam bidn nhiél &3 trong tnréing hop ¢b dan bay hot
gang thm a& ho vA din bay hot n hon 20 % chibu cao, holic chidu ring hodic chidu sau, tiy fimg
itudng hp dp dung, thi dn bay hoi ohdi duge coi 3 chifm toln b vich coa ngln,

CHU THICH: Dan bey hoi dang them 14 din bay hol 451 34t véeh hode née ¢l ngdn & 85 din bay hel khing
furge chy hink of foc o gid 4%, khing gian Bia quin hodc ngan phy rikng bkt

A.2.4.3 Chidu shu cha ngan

Chc cdm bidn niigt g5 phdi dwoe bd I & oiba mit rede vA m3t sau clia ngdn. Trong trudmg hop cde
b mat nay khong phdngithdng thi gid I trung Tinh luong duong cda kinh dangiv trf bl mat tal va
¥ung quanh diém do clin dirgc sl dung 40 xac Fah cac i trl mat trikdre vi mdl aau hifu dyng.

CHU THICH: Xers A2, 1.9 B8n quan S vids xiy 19 diin bay hot dang hip. Xem £.2.3.9 #8n quen %én cic agén oo
chibe sy thoy 961 MBI redo ca ngdn duge wic dinh 1 m3t bén trong oia p Bt oirs 031 v& ¢ho ngén khdrg
kbt &g,

A2Z Ngdn két déng

bibu khong of qui dink khic frong cae didu nhd dudi day thi phai bb trh ndm tholic bdy) cm bifn nhigt
é@“émg bl frong cde ngln két dBng nho sal

a) hal cam bidn & cheh nde il dung ol ngdn B0 mm {mit tredc v mat sau);

£
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b} & ¥ hchibu cao hidu dung cla agan) do K Say higu dung,
© haicdm bidn & cich Shy higu dung cla ngdn 50 o (Ml trisde i m3t sau).
d) brong tredng hop chidu can hidu dyunyg cila ngdn két dong kon hon 1 000 mm, hai cdm bin b sung
phill drps A5 & % H v 3 H (chidu cao hidu dyng cla ng3n) do tle 88y hidu dyng.
Cac vi il nay dege minh hips frong Hinh A4, Hinh A S, Hinh A8 va Hinh A7 vB them khio £.2.3, ndu
thuge pham vi dp dung.

A.2.3 Vit trang dlrong va cde yéu chu khic ~ Tat o céc loglh ngln
Muc dich oz phy lye sdy nhim lya chon odc Vi 11 da dlde cho nhiét b oda ngén,

Néu khéng thé g5 céc cdm bién vac cac vi tri nhu ohi ra trén Hinh A1 68n Hinh AT I wu tidn tya
chon vi il 881 xing guong oda cdc vi il 36 ndu o thd,

Trong trudmg hop khang thd 8% cde cim bidn nhibt 40 & nod ndo @b trong 86 cie vi il nay thi phal 45t
chiing gan nhit b (hé véi che vi trf qui dinh 38 tao ra mit kbt qud twong duong Céc vi ol ny phi
dirorn ghi ja rong bdo ol thir nglédm,

A2.34 Ngén cb chibu réng va chiBu sau thay 3bi

Trong burdng hop chidu réng hodc chidu sju thng cla ngdn (khdng tinh céc khoang tién ich duec qui
dink trong A.2.4 hofic A2.2) thay ddi theo chidu cao, thi chidu ring va chidu siu tal &0 cao cla mdl
cdm bidn nhit 45 phal drge sl dyng & xac dinb vi ¥ cin thidt cla cdm bign,

A23.2 Ngin nhdéiNgin phy nhé

84i vo! nghningéin shy hode cde khoang 6ign Ich o6 chidu cao khang Kn hon 150 mm va dung tich
Kndng 16n hon 25 L va ybu chu phdl do nhist 48 1l phdi sir dung hal cdm bidn nhigt 25, M3i cdm bidn
dirore 38t & khodng cdoh 573 mm tinh tr ddy cde nglin phy, mdt & ml inede bén 731 vi mBl & mit sau
bhn phi tal 44 va wid. Xem Hinh A3 [a)).

A.23.3 Ngincd chibu cao thip

41 v cde ngdn khdng kit d8ng, ngin phy khing k& d8ng hodc khoarnyg 68n Ich khing kit 8y, 6 -
chibu cao Rigu dyng bing hodic nhd hon 300 mm, chidu cao ndy nhd hon i},?’ tin chidu ring hodic chidu
shu thi cam bidn nhidl 85 phdi duge dit & cac vi trl nhir thd hién trén Hinh A.3(a) khi 4p dyng cae yéu
chu ez A.2.3.2 Trong cc Tuing hop khi ehibu rdng hode chiby sau fdn hon 700 mm thi cae it the
hign trén Hinh AA(D) cling phdl duoc sO dung ndu 1Y s¢ gifra chiéu cae hidu dung va chidy sdu holdc
chidu rgng ia nha hon 0.6, DI vii cac ngan két déng. khi chiéu £ae hidu dyng nhé hon hajc biing 200 mm
vé dung tioh nhd hoan hodc bing 40 L thi cac cdm bidn nihiét 48 nhal duoc 3t & cac vitrf ntur thé Hén
tén Hish A3 (b,
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A234 Khe hé khang khi vés phol kign Lo rong

Wiy khdng ¢ oul Jinh B khe b khing &5 gilra cae cdm bidn nbidl 85 vi cée phy ién, viich hole
khoang tién ich bt ky bén Fong 161 thidu piuil blng 25 mm. Trong rudng hod cam bign nhigt 99 58
khe h& khdng kb nhd hon 25 mm d8n siae nglin phufkhoang Hign loh ob dink v kndng chibm todn bd
chidu dng thi cim bién phai disge dich ohirsin sao cho duy ti chidy cao qui Jink frang ki viin il khe
hiy khéng kbi 25 mun oén be r%sz gz ngd s chikhoang tign ich, Trong tRrdng hop cém bibn nhigl &
phii disgre g4t gan khoang ign ich ¢& khe b & cf hai mat th! cam bién phii dugc 43t trong khe b Ién
hom, KBi c4c khe hir 0 kich thude bling nhuay thi edm bién phai dugc d8t trong khe hd bén réi abivéi
che vl il cla cdm bidn ndm Bén trén 13m cla chidy cao hidu dung va irén khe hd bén phil 68 voi cée
¥ trf cdm bibn ndim lai hodn thip bon tam cia chidu cas hidu dyng. Xem thém Hinh A.2. Trong tredmg
hop khe d Ben nhd hon 40 mom, ngn phu'kioang e foh o dink phi Sugc cof 1 mér rong dén itp
16t ho§c @41 trgng lién k&, MOt ngdn phufkiinang Tign lch of chidu ring >0,8 Hn chidu ng hibu dyng
sl ngdn, ngdn phukhoang en loh phai duos ool 1& chiém todn bd chiiu rdng. Cam bién chi dwpe 3t
bbn canh ngln phufhoang tén ich of dnh chiém mot phan chidu rong trong tneng hop khe Ao bén
ghn lop 16 hode ddi tegng dn ké blng hodo 'énhon 100 mm.

A235 GIS a5 va bd trl chm bifn nhidt 5

Trong frudng hop gid A5 didu chinh duoe vi i i ching phéi duge d§t ngay bén dudi v &l qui dinh
sha cac cdm bifn tong kKbt vlin d8m bas kbe hir khong ki (& thidu 18 28 mm. Trong thedmg !":%'p khé
ring @By ohinh gia O% 13 kndng phidu v cim bidn nhigt 40 58 adm tong pham vi 28 mm {Co 10 tam
e cdm bibn) ghn mat ban duedi el bE el gl 2t phdl chuydn ofim bifln nhigt 88 sang vi 4 sdm
bér tréin gid O, khe hir khing kil bing 25 ram,

Trong budng hop oo nhidu hon hal gid d% o 1hé 8idy chink holic Iy ra thi phé 93t gié &% bl sung (&
Gid &% the ba Urd 3 & v o6 e dbng 1 ahat din ahisl 84 ong ngss hulic cho phip thae ra khithd
nghiém, Trong tit ca cac tredmg hop khi 06 nhiby hon hal gid 45, sb leong gia 08 va vi i gid G phai
Ao ghi vbo hio edo,

G5 A8 g thm lanh

Trong Fudmg hop cdm bibr nhigt 38 58 ndm frong pham vi 50 mm (duee o 4 1m cla tdm bidng bén
trén holic bén dudi bl mat mit gis d% duge 1im lanh thi cdm bidn nhist &) d& phdl duge chuydn sang
vi 4l ndm bén trén v chch @i 0 96 50 .

A2.38 Khoang tién fch v bé tri cdm bién nhigt 46

Trong fuding hop cac Khsany B ich gly dnb hedng &1 vide b bl ¢dm bién nhigt &4 thi &p dyng qui
tc gibng nher 481 voi cde gid a6 trong A2.3.5 va 98i v6i céc nglin chibm mét phiin chidu réng, 3p dung
A,2.34, Nbu cdm bién trong ngan ndm trong khoang tién ich, cim bién phal duoe di chuydr sang vi
gan nhdt bén ngosi khoang H6n ich ¢5.

8
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£.2.3.7 Cam bifn trong ngan két dbng va gia d& trén coa

Trony Brudng hop cde gl &Y brén cle giy 3oh budng kode bac quanh v 1 A3 2dc odm hidn T2
hodc T14 (xem Hinh A5 v Hinh A8) hodc khodng céch trang khdng khi nhd hon 10 mm, thi dwong
tam clia <l bin phai dror dich chuydn dn 150 mm v trong ngdn (thérs 50 mm), Néu vide nay
chua dép Iy duge ofic yéu chu, cdm bidn phéi dugc bd il bén trong oid 4 cing ndn vi td ban dhu
ciing 16t trong khi vén duy 1] khodng hé 30 men gilka duéng am cls cdm bifn dén vach va 50 mm
dudmg tAm ciia cam bién dén Gay cla gia.

A.2.3.8 Bt cdm bién nhigt dé bén trong nglin kéo v hdp

Trong trudng hop rgdn kéo hale hip lao thdnh ngdnfagin phu holic khaang Gn [oh kbdp kin thi, ¢bi
whi muyc dich a8t cdm bifn, néc cia khdng gian 46 phél ngang bling véi @dm od dinh thlp rhdt ben
tetn nglin kés hoBic hdp khi bust ta hode vao lirdn thue 1 bing v dinh cla 95 vat cao nhbt o thd &5t
v frong ngan Kéo hode hép ma khing bi ket 1. Trong fruding hop cim bidn nhigt 46 dvoc véu cu
phadl ndm bén trong hodic ghn ngln kéo hodic hip ti cim bidn 45 phii Segc 3t bén rong ngln kéo
hode hip vd ngln kdo hode hip &6 phil Sege ool 1 & bén rong cla Bp 16t KK ngdn kéo wi/holic hip
chifm todn bd hodic phda Ion khing gian bén ory ngln thl cde cdm bidn phdi duge di trong cic
ngan kéo holic hop ndy. & cdc vi Tl nhar frong A.2.1 hofic A.Z2, Wy tnrdng hyp 4p dyng. Trong traedng
horp hgdn kéo bode hip khing rling, cdo cdm bign nhist 98 phdi ndm ban trong ngln kéo helic hop i8n
quan (xem A.2.3) trong khi viin gdm bio 8l cd cdo khe hd (xem A2.34 v ool dé cla hep nhw B3 gla
6% fwem A.2.3.5). Trong tretng hop khong gian cé sdn qud nhd dén mde khdng thé dim bdo Juac
khe hér qui dinh, thi khae hév khiing kht gifba cdim bibn nhigt 48 v 46 cla bbp 125 mm) phil duge tﬁw #
trong chifng mye 6 thé trong khi gidm khe hé 8én noc cda nglin

A.23.8 Lwuy v chc khoang tign ich

£36i vert g dich clia cac thiy nghldm trong teu chudn nidy, Khoang Yiga Ich Gap g cde dibu Kidn dudi

#ay thi khéng phai do nhigt 45

&) dung tich thng ola che kKhoang 1ign ich cb gjnh trong mit ngdn khang duge o bon 25 % dung tich
ngan; hogo

bi dung tich téng clis céc khoang bén ich of dinh v thao ra duge trong md! ngln khang dirge 1n
hon 40 % dung Hoh mggan,
Trong frudng hop dung tich oia cée khoang 46n ioh ©d dinh lrong mit ngsn BAI ky 1 hon oée gidi
fan ndy thl phdi chen sb lveng di & khoang tién ich of dinh v col 18 ngdn phy (vé do 46 duoe phan
toat vix thiy nghiém nhu véi ngén phu) cho dén khi dap ong veU oy néu irén vé dung tich &1 voi
khoang tién foh, Vige chon ndly Suoe thise hign theo quy the sau;
i Bbutign, céc khoang tién ich cb b didu kiibn nhigt 88 riéng fiké cd xhoang tign ich o6 hai b
by khidn vl B} theo thiz t gidm dén vé kich thudre; sau 86
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f) Khoang fién ich hing of bo"du khidn nhigt 45 riéng theo thir tv gidm din & Kich thuée
Trang tréng hop cdc quy the trén dua ra hal hofio nhigk khoang lign ich o6 thiz ty xép hang
nhiz nhau thi chop khoang tién fch & xa nhdt so voi tam ol khdng gien ma & 9o <8 cdm bikn
nhidt 4§ clia ngan.

CHU THICH T Chi 8t vé vige 33t chinh Znk khdng i nhigt 46 251 vo! kioang tibn fch duge vy ttong 4.3 5.

CHO THICH % Trong rudmg hop nodn gdm todn bé holic thi yéu 13 ngln kéo varhale hdp thi ching thubiy
khing dugc col 15 cac khoang Hn Ich cho myc dich va cde yéu ohu oda dibu nay,

A3 Xhc dinh nhidt &6 khang ki trung bink cla ngén

A3 Qui dinh chung

B véi teny ngdn, nhist a5 khng kht trung binh & g vi tf 33¢ ndm bién duge xée dinh. Sau 46 cic
g tr phigt &8 ndy duge k&t hop iat € xac dinh nhiét 4 cia ngln,

AS.2 Xac dinh nhlét dd trung bink cda cdm bién trong mdt khodng thil gisn

Nhigt 80 trung Blnh cda cdm bibn trony mét khodng 1héi gian vk nguyln the phai dugr xde dinh blng
chch tich phin. Trén thire 1, shist 29 trung binh cia cdm bidin cho kbodng thés glan 96 phéi @ trung
bink obng clia tht 8 ede kit Gud do cam bilin nhigt 45 isn quan. Cho phép sir dung by miu thudmg
xuyén hon trong cde khoding 1heéd glan 33 chor rong qUa Iinh the rehidm.

CHU THICH: Vide ty mBu Hin subl cao hem oo thi o8 feh 981 v84 e sy kign diin 12 trong thdi gian nodin, Néu
ehin kbt hop odc #d B8y o6 the 45 Wy mbu Ko nhay, tirg Elm dlr by phil Suos By trong 56 17 1 voi thid gien
By mllu ign goss.

AL3 Xdc &b nhigt 48 cda ngln
A3.31 Quidinhchung
Nhigt & clia ngan phai dwee Xac dinh irén khodng thir gian xac dinh nhist d6 nhee qui dinh dud day.

A33.2 Tinh todn nhidt 6 trung bink
Rhigt ¢ clia ngln phii 1 trung binh oing cla cc nhigt d& cla tht od cdo cdm bibn rong ngan d6.
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Phy lye 8
{yué dinh}

Nbi suy két qua

B4 Cuidinh chung

Phy iue ndy qui dinh phuong phap phdi sir dung khi hai holic nhidu k8t qud duwec ndi suy d& wée
Jizgng gid ¥ 181 v hon oda nling lreng teu thy khi 1 ¢4 cde ngan dbu & nhist 05 gl dnh hode thdp
hern, niwr qui dinh tlong 4.2.3 Tidu chudn ndy cho phép hal trudng hop ni suy sau

» Trpdng hop T néi suy tavdn Hinh gie hai 6idm thi nghigm, nhin chung xdy ra trong trureng hop chi
didu chinh mat bd Sidu Khidn rhiél 83 md nourdi sG dung chink dinh quoc (cho phép &éu chinh
niiBu hon mt bd didu kiidn nhidt 40 nhwng trong tredmyg hop nhiv vdy thi phat b kidm tra @3¢ bigt
nbardrong B35

« Trirdng hop 2 ndl suy lam gise si¥ dung ba diém thid nghiém, trong @6 didu chinh hai (hode nhidu)
bs @by khidn nhidt 86 ma ngudl s dung chink dinh Juec &4 dat duge ba &iém thir nghidm,

Cd trréing hop 1 va trudmg hop 2 dbu of cde yiu chu rigng 981 v tinh hidu by ign quan.

Muc dich clia néi suy i nidim xac dinh néing lpgng téu th 18§ wu nht sir dyng théng tin i céic diém
thir righidm durge chon (nding lromg v nhidit 34 cac ngdn do duge). Trong fredng hop oo cée bd didu
khidn bb sung ma khang dupe s dung a8 néi suy 1hi két aud xée o ndng lbong fBu thy o thé
khiing phai & gid u] thi wu nhdt. Do 46 cac b8 dibu khidn nhidl 98 of dnh hurdng 3én cde nglin o dung
tieh W rhdt holic ngln o mhist 8B lanh nhit cln duwe s dyng cho ndi suy a8 dat Suos gis tri 161 vy
riht vé iy fay ndng lrong. Trong trebng hop ob 1 hai b9 Gidu khign nhiét dd ddc Hp Ird 18n b dnh
hiréing @80 hal hodic nhidu ngan thi ndi suy tam gide trong rudmg hop 2 nhin chung s& cung cdp udc
lrgrrgy 187 cru Frome wE nding luong 18U i 5o v6T ndi suy Tuyén tink rong trebng hop 1.

Ap dung cac Jéu ki d%c bt cho of hal udng hap 1 va iedng hop 2, Khng cho phép ngod suy
A6 wire luong gié bl nding luegrgy tal nhigt 46 muc By trong tredmg kryp dide ndy khéng néim gitra hodic
rém trong pham vi cac difm thiy nghidm dwoc chen,

B.2 G4 1l ndng heong tiéu thy va gid ] nhidt 46 cba ngan ding cho ndl suy

Trang tnrémg hop thidt bi c& mét hode nhidu he théng xd bang {mdi bé théng ¢ mét chu ki xa bing
sing) thi ndng long Hu thy mot ngdy vi nhidt &0 trung binh cia nodn phii deoc xée nh oo tink 8in
dnh hudng oda 13t ¢d cho hé thing %3 bang, trede khi Tige hign ndi suy,
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8.3 Trwdog hop 1 ndl suy tuyén tinh — hai didm thir nghigm

B.24 GQuidinh chung

Ditu nay qu dink prapong phap xde dinh gid i nding leng tibu thy cla thidt b &ﬁag shch nil suy pilra
cae git 1 coa hai 130 thir nghiém trong 6 disu chinh mdt hodic nhidu b didu khién nhiét 45, Cac bd
Aiby ichiin dugc dibu chink & thi 26 Anh hurdng S8ng that d8n nhidt 46 clin mot vl nglin Wi thé ting
phi hop o6 thé o cla c4c bg didu khién ndy phdi duge KBm tra tinh hidu o, NG suy dugs thys hign
néng tinh todn.

Gia 11 x4 dinh bing phuong phap ndy 18 gis 1 x&p xi cb thé dat duor khi {cac) b dibu khidn Gen
quan dugc didu chinh dén chinh dink 04 o6 nhisl 45 clia 141 ¢d chc ngan cang sAt clng Kt nhung
knding 10 hon, gia T nhigt 60 muc tigu qui ginh 981 véd ngan fuong Omg. Trong trodmg hop rhift 46 &
mt sb ngén thay a6 ding thid & Siem duge chon 28 ndi sty 1 Gidm ma3 ngdn dhu (6n dt 3én nhidt
A% mige tigw {chuyén L chink dith fanh bon sang chinh dink dm bon) (Xem Hink B.ia),

B2 Yéuclu

N&! suy tuybn tinh s dung cae két qud ciia ohi hai 1n thir nghidm od thi thire Bién Swrore trong trodng
hop ob i tidy bl ngBin vet mat Sidm thd nghidm cd nhigt 85 do duoe cac hon nhidt 85 mye tiby ign
quan Fong khi Jidm thix nghiém obn lgi ol ngdn 06 ob nhibt 86 thip hon nhiét & muc tidu @, Trong
qué Minh ndi suy 36 véi hat Bin ther nghidm, nhidt d& troog 1t cd cde ngln duree tink khi Bn Reot 1irng
ngdn duge 85t & nhidt 46 mus téu ciia nd. B vide ndf suy 14 hop 1§ thi tht cd cao nglin phal cb nhigt
4% bhng holic thip bon nkilt 86 myc Hisu ta didm ngl suy,

Dl vide nti sy tuydn tink 13 hop 18, chinh lech nhist 30 gilka cac Hn thir nghibm cda tirng nglin st
dyng cho rdl suy khing duers 15n hon 4 °C. B& véi ndi suy tuydn tinh, vd nguyén thc khang ©6 céc yéu
sl cu thl 481 véd ol v 1 trong 851 cla cfc Mibm (hiy nghidm Gros st dung cho ndi suy. Trong tt cad
chie frudng hop, didm ndl suy phdi A8m giba hal dibm thé hign gis tri do Jugre a6 v t3t o3 cdc tham
86 (néing lrpng va nhigt 86). Khong cho phép ngoal suy frong moi g hop. Bigu ndy o nghia fa
khang phdi 1At ¢ céc 18 hop cle hal Biém thir nghidm Bt ky 98y cb thé cung chp két qud ndi suy hop
. Do €6 nén lya chon mdt Edm thir nghiém véi 44t ¢d cdc nglin thlp hon nhidt 46 muyc fidu cla
ching Biéu nay 58 dam bao gd i ndi suy tuyén Sinh 13 hop 1@ frong khi diém thir hai Swge chon ob th
thifu mpt vii ng#n ob nhitt ¢ ndm bén ks nhist 30 muc 8,

B33 Tinhtoan

Léch t%é;s cln chung dugo 50 dung oho phurang phdp bl suy ndy 1 ndi suy g nglin & rhidl 45 myo
tidu olia né va sau 36 tinh nhidt & tei &dm ndl suy cho 1At ¢ cdc ngfin con Igh. Sau 96, qué Wrinh nay
duc Ap dung Hin vt cho teng ngan b sung. Cae két gud kbl Bmg ngdn dbu & rhigt 80 mye by
drore xem ol vi oo Mém ndi suy hop e ¢6 thé duge chon rang rdmg hop tht ol cée ngén dbu &
hogic thip hon gis B nhigt 88 muc 58u 83 vai 2ifm ndi suy oy thd.
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Nén vl qui triak ndl guy d8 ¢6 thé hidu 15t hon v céeh Hép ciin tinh todn. Hinh 8.1a thé nian o du vé
bl thift &) Fanh of bn Agln md ehi of mat kilqué ndi suy hop W Hinh BYb minh hoa vi dy véi hai
gid tri ndi suy hop 18 trong kis Hinh Bic mind hod of dy khong o6 g W ndiswy bop 8.

Chueh 1k tinh todn dudi Jay phal dugc thie hisn 487 véi 1mg nglin 1, frorg 461 chay 0 &, B, C, vv..
dhnnvanlash g nghn disg shocée didm thir nghigm 1 va 2.

1. Kibm s gi tr] wyet 881 olia (T ~ T, ¢6 nhé hon hode bling 4 °C khing. Trong frwimg hop Siku
kign nay knéng dugc dép ong thi khdng cho phép ndi suy tuydn tinh rén ngan ndy {cic Jidm ob thé
vlin duge s dung ndu cd Ty va To @6 thép hon gid i) nhidt 88 mye tigu cba chiing),

2. Tinh todn hé sé ndi suy ngan £ 86 véi tng ngdn nhy sau;

Ry

frong 4o,
Ty B nhidt 48 do durge tai dibm thir nghigm 1 trong ngén i

Te  Hanhigl 46 do duge Tai digm thi nghiém 2 trong ngén i,
Tire U il 8 moye S8u 381 o lopl ngdn fohe qul dink wong Béng 1.

Trong turdng hop 4 nhd how U hode £ 10 hon 4, khing thé £é 0l suy hop 1 ndo trén nndn Jvoi ) hep
&b thlk nghigm 1 va 2. C6 B vy chu 15 hop ciic didm thr nghigm khéo ndu o hai nhidt 6 Thva T,
khiing thip hon nhist 05 mys tidu.

3. Tinh foan 46 v mbl trong céc nghn Khds b 1 880/ 10 A, B, © &n n) nhigt 4§ ndl suy T, treng
truéng hgp nglin | & nhidgt 8§ muc Téu cip A bang cong thive sau
T =fy e i@ -T))
Tromg ot
T: 13 nhidt 85 ndt suy trong ngln | kie nglin | & nhidt 68 myc tisy,
Ty l& nhigt 48 do dugc tai didm thir nghidem 1 clia ngiin
T Henbilt 48 00 i tai diden thir nghidm 2 cia agln f
5 12 hét 3é i suy ngén clangdn L
4 Ny tht ol cho gldwl T, 00 A, B, © 88n #) dku bling hodc thap bon gid i nhidt 88 muc Sgu luong
g (778 Toud thi tinh nling lwgng téu thu ndi suy trong trrdng hop ngldin | & phidt &b myc fitu bing
whing thive sau
Epr =B 4 (B - E)
Trong &4
Eipe 1 nfing luomg t8a thy nif suy i cdo dierr thir nghide 1 v 2 Khi ngdin | & niid! 46 mus
fidus cla nd
E, 1A gt nling hrong 8 thy 8o duge tal difm thir nghigm 1 {6 hop gid t ditrhift & 1)

pats
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E, & gidid ning krong 60 thy do duge el dibm thi nghiim 2 (9 hop gis I 0t nhigtan 2
£ & hé 56 né suy ngdn coa ngdn i

Sau khi hean thanh qui trinh irén 34 vei teng ngén i, £6 ba kha ning xay ra:

2}y Trwdng hop khdng of ngén ndo duge b todn ndl suy ning eong téu thu, Blu ndy od nghia 1
gibm 1 va diém 2 khdng tab thanh 18 hiop hop 18 38 ndi suy va can do thém 1 hop cée didm khic.

b} Tredng hoo fim thiy méb it (] nling legng 80 thy (8} iy gid 4 ndy lam gia i dai dién cho néng
hrong B84 thy ndi suy.
¢} Trudmg byp Om thlly hai holic nhibu gi I ndng heong téu thy ndl suy thi thy gid 15 nhé nhét dai
dien b nling legng Hou the ndi suy:
gn“%' = !%E]nigmiﬁr}
frong 0
Epaee 13 nEng frgmg tiéu thy 24c dink bt ndl suy tuyén tink:
Eu 13 nfng luong Bty thy ndi suy 361 vii nglin | nhur ndy trdn (b3 qua cic 4id ¥ khing hop 1),
CHU THICH: Trong trurdmg hop mit difm cf 1t cb cée ngdin thip hon ahist 28 mye tiby clia ching i dibm hir
tal £5 1t ¢ oo rgln can hon nhift &5 mis Tl thi ofl o duy nhat mEt I gidi (tatmg hop b & L), Cé i wdy
re hal K gidi, wi dy, kbl mot didm ¢o nglin A thdp hon nhifit 88 myc tiky va ngln B cac hon nhist 43 mys 16y, vé

trebmg hop Gigm thix hal o6 ngan A 606 hon NSt 06 muc Geu obi ngdn B Bhlp hen nhill 86 myc B8y, Trrlmy
b Bl fhode) nhifiu B4 @81 hop 18 38 o8 suy bayds tinh hat @l thutmg Badvra,
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Hinh B.1c — Noi suy ob két qua khéng hep b

B4 Trisdng hop 2: ndl suy tam gide — ba didm thir nghidm

B.4.1 Qui dinh chung

Diku ndy quy dinh phang phap sde dink gid W 11 ou ning leeny 1o thy cla thidl bl lgnk bing cach
ni suy tam giac cla ba Wn chay hir nghiém trong triréng hyp Géu chink hal holic nhibu by Jidy
Khién. B didu khién duoe didu chinh o thé o6 dnh hudmg dén nhidt 86 cla mdt 6 ngin do 85, phai
ki tra tinh Ridu luc cls tng 1 hop. NAT agy Quge thie hign rén o 46 tasn hoo.,

Mguyen 1Y cla ndi suy 15 phil chon ba didm thir nghidm xung quanh gisd didm cOa qu tich nhist @&
myn U 967 vof o hai ngdn ofin xom x61, got 13 didm Q, 1 didm A fai 46 g9t dwos ndng fugnyg iy
i ®i wrw (961 v hal ngdin deng %81, Gl trf wde luong cia nang Jwong ity thy tal Gilm Q dat duos
bing chudi ndi suy tuyén tinh. Ngn b6 sung phai duy iri thip hom gig 1 phigt 9o muc tieu clia chung
#81 vor o3 ba diden lya chen,

Gid 1] wde Sinh bdi pheong philp ndy xap xi gid i dat duwoe khi hai ngln dang xét durge didu chinh dén
gia v} 44t dua phill 85 cla cdo nodn of dnh hudng cAng S8t clng 1AL nhung Khing vuot qué, o4 i
rhigt 35 mye U6y qui dink &di v51 £ae lop! ngdn 86 (19i Gidm 1) frong khi 1At ¢a cae nglin kiic vin ol
nguyén kb Gbu chinh va thip hon nhikt 46 miyc ey,

B.A4.Z Ydu cidu dbi vl ndi suy tam gide cho hai ngan

Trong Wrudmg hop thidt bl thix nghifm ¢& ba ngdn trd 1, cdc ngan b sung phéi thip hon nhidt 88 mig
fiburtueng g 98 vol th o cde chinh dinh olia b6 dibu khibn nhidt 40, hodio ching phdi dép tng cée
yéu clu Brong  voi 1O hop bAt ky clis o ngdn (ke 18 b chiva 8ibm O twong mg). Trong trewng
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hop thir bat, nang foeng B8 thy Sues zac dinh b1 v tang cdp ngan duos ndi suy vi kit qud rdng
g Bt 1 gig 1 1om okt rong cée gid td nay.

Cao yhur ohu 181 thida 801 vdi ndi suy tam gide trén hal nglin nhwr saw

a) Phdl thye hign |t bt ba phép do nding lugng téu thy {ba diém d0) & ba 10 hop chink dinh b8 dibu
khign nihigt G4,

) Cac gilm thir nghiém duge chen dé phin tch phii tao thanh tam gide o6 chlrergiao didm cla cée
nhigt 86 myc 1is0 681 vdi bal ngdn ndy (xem Hinh B.2, didm Q).

¢} Khigt a8 cla teng ngln duge sir dyng trong ndi suy phai ndm trong phem v Tk 4 °C 26 vai tht
o4 ba 1 hop chinh dinh bl Siu khidn nhigt 4§ duoc chon (MU ndy d3m bdo réing ngi suy én mit
dai nhibt 43 idn khibng diin $in cdc kit gud Xhang chink xéc).

4} Mhiét 86 cla nglin bd sung bl ky khong duor sir dung trong tam gide phii duge gite & gia tri thip
hon nbidt 95 muc il a8 véi o be &ém thir nghigm.

CHIE THICH ¥ Trong tnedng hop o ba Sibm khong e dat duer By che ndm trong pham vi Tt 8 °C, o8 b
sir dyng nii suy Wybn teh phii hop v yiu chy ola DU B.3.1 hede mat &b thiy nghiba duy nhittheo 4.3,

CHU THICH 7 Wiy e Sidm thir nghiem khbng ndm wung quanh Sifm 0, 28t gud oo thé dat durge blng cdeh
ngoal suy, nhung vide ndy khing duge phip s dgng. C6 thé oo Lo b hiy nghim hop W ndm xung quanh
Sdm Q mie ol kbang ob Sidm ndo thoa men dbu kén 14 08 iy ngdn ddu & nhidt $ bbng hodie thip hon nhist
&4 rayc Bhy,

B.4.3 Tinh tods 38l wi ndl suy tam giic cho hal ngéin ~ Nl suy thi cdng

Cach tp o 5 cung cho phuong phip ndy nhim thye Hitn mét ehudi cée ndi suy tuydn tinh 86 vée
lrong ndng keemg By thy tai didm Q, tal 46 o hai ngdn ddu & nhiét 48 blng nhidl 46 myc tidu 06 véi
rding lrong figy thy () nhw aui dink treng Bdng 1, Cle didm thy aghidm 1, 2 va 3 duge s dung che
cde tink todn ndy phil ndim xurg quenh giso Jém cla cdo phiBl 43 muc by {7, @8 vl tmg nglin,
duec gol kb Gibm Q.

Trony gué tloh ndy, thue hidn ba bude sau mdt cach thd cing:

Bt 4: Tinh nhist 48 ofie didm 4 adm tai giao difm cda dedng thing 4 qua Biém 2 va diém Q v
dutng thing i qua Bm 1 va Gdm .

Budc 2; Tink niing lugng thu thy 1o dém 4 Bing cich ndi suy fuvdn tinh niing leong oilrs dém 1 v
digrn 3 (nhigt 46 rang ngdn A kolie ngdn B b thé duos st dung - ngdn A dugo sty dyng cho cde ohng
thire dudi day),

., Burgrc 3: Tlnk nding lwgng BBy thy tal diem Q bang ciich ndi suy tuybn tinh ning lweng gilts Gem 4 va
didm 2 {nhiét 46 frong ngdn A hodic nglia B ob thé duoc sir dung ~ ngiin A duwoe 80 dung cho oho clng
e dodt I8y
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Cde Ynds todn ohio ba budo ray Jugc thies BB rbur 380,

Chc ky hidy say duge sl dung trong cae clng thike:

T NhB 86 mus tigu §ﬁa ngan i (nhigt 49 tai didm )

T Nhibt 83 cis didgm 1 ong ngdin £ {gid i do Sege)

T.  Nnigt ¢ sua aidm 2 thong ngan / (gid tr do duge)

T, Nhigtdd cla oibm 3 frong ngiin i {gid ] do duge

T Whigt 46 cla didm %ﬁ?ﬁ@ﬁg fgdn gl wltinh uen)

E  Nanglrongi é;; 1yt do Surere i didm 1 (gid b do durge)
£: Néing hrgng fidu thy do duge tai diém 2 (g1a i do dugs)
£ Mang brong Héu thy Jo duooe tai 3i8m 3 (g 1 do duore)
£, Narg Erong HEU thy Jo Suon tal Gidm 4 (gia b linh Juge)
Barde §

£5] voi hai ngdin A va B, nhigt db tinh duge tai Siém 4 trong ngan A nhir sau:

F} T X =Teud o Tux(Ty m‘&,}]
7. = - {3:12 *_g}m} ) “ @:; ’“’3;;}
A i

[{ Tos ?&fg}“ - KMQ Ty )‘s-

irx& gl (?a:. w?;uw.;)w;.
CHU THICH: Chn o wong khi thirg il phiép Bnh ndy mBt céch th cing. 80 Sud cing i ady vio bing Binh,
Bé kifr ra didm 4 12 hop 1§ (e 13 $édm 4, 2 va 3 o chra didm Q) thi hai Gy kign sau phai due

G4p Ong: nhist 84 mue 8y Ty, Phal ndim il Tas v Tae vl T, phdi ndim gilka Ty v Tes Bidy kiln
ndy Suoc thé hign &é&g 108 boo rhu el

= Tas € Tame © Tiz hoolic
» Taa ™ Taiwe » Tog

va

= Far % Tae % Tan hodic
“ Tar > Taa = Ty

Burdec 2

Nang lugng tidu thy tinh Juoe fal Jiém 4 s dung dir igu nhigt 45 681 voi dim 4 dues tinh rong Bude
1y céic Gidm thir nghiém 1 va 3 duos e Ginh nhu sau (sir dung cac nhist 46 cla ngln AL

E, % B, +(E, ~ £,3x e =Ta!
iza:% - iﬁm }
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Budo 3

Néng kromg tibu thy tinh Sec @i nhigt 3¢ myc 58U sir dyung 20 by vé nRigt 43 va niing fuong &1 vori
didm 4 {diree tinh tong Budc 1 va Bude 2) va g thir nghidm 2 duec xée dinh nhu sau {8l dyng
cdic nhidt dd cla ngén A}

. ?’m —§x ’9}
E,po®Ey 2 {E, ~E x_{.ﬁf‘.".. A
i 3 {8 = £y) WMTN T
Eagane 1 nlng irgng tibu thy tei nhigt 8§ muc tigu alia cée ngln A va B siF dung ndi suy tam gide.
Thir by ngén & va nglls B khéng dnh nudng dén tinh toan,

Trong trizomg hop ob 10 ba ngdn trd 1n b dnh hirdng bdi vide hidu chinh b didu khifn nhigy g5 i
nang long K8 thu bang ndi suy ba dibm diege xic dinh 881 véi timg cap ngdn duge ndi suy va nang
iegrng 8w thiy 14 gid tri B nhdt tong &b cde gld t ndy.
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Hinh 8.2 - Thé hién biing so d& phuong phip nél sty ba diém
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Phygluc ©
{qul ginh}

Xac dinh duny ok

C.4 Phamvi

Phy e ndy qui dinh phuong pbap fah dn dung tich 1ing cla cde ngin dues lam lanh. Phy e nay
rhdm dura ra bign phap thing nhdt ¢& xic dinb kich thudre, o6 tinh §én cde co chu xie (ﬁfg‘;;h wafnoge bl
phiin ohde ning ndm trong {cac) ngdn ciis Thidt bi fanh. Phy jue nay khdng rhim dlra ra bign phép 06
e ki nding chies thyre phim hodic dung Tich o6 feh,

Phueng phap duge néu trong phy luc néy dya fén Bp fuln ring tht cd nhimg ohi tiét kang cln thidt
cho Gibuy khidn niiél dd ciia khéng gian bén rong déu dues thio ra va Kidng gian ma cdce ohi 1t nay
chidm ohd trir thanh mét phin ¢lia dung tich. Do 6, vi du, dén chidu sang cling vi vd che chia cla
chiing khibng cin thibt cho thidt B Tank 8 duy B ode QIBU kign bBn trong do 86 duwe this ra, trang khi
bg dibu khién nhist 8¢ va vé boc cda ching clng nhw cde dudng éng oln 28 phan phéi kal 1 duee
G nguyen vi i,

C.2 Dung tich thng

C.2.% Bodung fich

Tt oA cac duny tich do tepe ciia oic ngén phai duge iam tron 88n 0,1 1), Dung tich ting phai 1 hng
¢la dung teh ting ngBn sau ki 43 1am trdn vi gid ] cong b8 481 vol dung tieh Sy phdl duge lam
teésn 3én 58 nouydn It gln nhat,

C.2.2 Xécdinh dung fich

Dung tieh phai tinh dén hinh dang chinb xde clie cac vach bao gbm tht cd nhimg chd i va Bm B
vii b phdn cap db vé pwoc & ola thilt b lanh, dwedng cap da phal duee tinh vaoe dung tich bao gbm
i khoang chim che oo clu 6 chp diinude,

Khi xac dinh dung tich, ohc phy kign bin frong nhe gid, ngén di chuyén duge, hop chiva vi cée vé boc
ot dén chidy sang bén trong phdi dugc o ra.

Cac hang muc duti day dugc 4it dong ¥ i va khdng dwoe tinh vao dung teh:
» Thé tich cUa v& boc bb Gy kiidn nhiét g5

« Thé tich ¢lia khbng gian dank cho ddn bay hol (beo gbm Khang gian bt k9 Bim cho khéng 1hé tiép
i dirgc vai dan bay e} {xem 0.2.3), k& ¢d hé tich cla cdc gia duwoc dm Ignh,

* THE tich cae dudmg Sng dfin khi can 1hidt 48 tam mat va van hanh thidt bi

v Kndng gian s dung cle cac oif duoc 40¢ lin voi bd mdt phis trong ciia cba thidl bi
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Bé d& nidu, bb phan chp dé va nwoc & civa il bi va phin cazh ahigt g né khitng dwon tinh vae
dung tieh, Khdng phdn ndo iz bd phdin cép d dugc tinh vio dung Hich.
©.2.3 Thé tich sda khing gian dan bay koi

Thé tich cda khéng gisn dén bay hoi phii duee tinh bing fich cda chidu sdu, chibu réng v chidu sac,

Dung tich thny chn friy 3 phidl bao gbm céc tudng hop saw

&} Trong trurng hop dén bay hol khong khi cutmg bie, 1hé tich thng olia v3 boc dén bay hei va dung
Hich phia say v& bos dan bay hod phil Juge il & trang dung tich g, &2 o8 thd tiok bl chiflm b
gt o dan bay bl va Bop quat,

b} Trong trrdng hop dén bay hot dang tdm, dung tich phia sau cta dan bay hoi dang tBm duye
&4t theo chibu thing dimy va dung tich phia tedn ola dan bay hol dang Wém duge Bp theo phuong
ndim ngang ndu ktnéng cach gitka b dan bay hei dgng Yam va bé mat 1op 16t gin nhAt nhd hon
80 mm. Céo khay himg nurde o6 thé thao i duos phdl duero 2ol 1 khing b,

¢ Trong Wudng hop gid chira ahét 1am lanh, thé tich phia trén cla gis trén cling va the tich phia dud
cUa gid dwdi cling, nbu khodng cdch gita gid vl mdt phiing ndm ngang gin nhlt clia vach bie
trang ¢la ngén nhd hon hoje biing 50 mm. Tt ¢ cds gis duee Hm Tarh Jugce coi B khbng 5.

.24 Khoang/ingdn halsap

Cho phép o cae khoanglnglin kol seo trong clre wé rong dung Hoh bao quin cdn i ol thist b anb
khi tht cd che didu kign dedi 8oy duge 0dp tmg:

al khoang hodc ngéin hal sao e dEnk dhu bing ky Moy sl Bid! thich hop,

b} &hoang vivhodc ngdn hai sao dugpe phan céch iéng voi dung tich B phén b sao b frong dung
tich chira bbn sno bing vach ngan, vt chie hode két chu lueng !

¢) @ng dung tich blie qudn danh dinh cle khoang hai sao khing in hon 20 % dung tich bdo gudn
téng cla ngdin;

) hreng din st dyng dwa ra chi dn 16 rang lign quan dén khoang vaiole ngsn hal sag:

e} dung lich bdo qudn cla khoang vivhode ngla hal sau due Ul dnk ridng va Khdng ndm rong
dung tich chiza ol ngan ba sao holic bbn sao, Thé tich cla khiing gian dan bay hoi phdi ia tich
eda chigu sau, chiliu ring va chibi cao.,

€9 Glai thich cho ohe hinh tir Hinh 0.1 dén Hinh 0.8

Hink C.1 din Hinh C.5 thé hign chu hinh di8n hinh va khdng ahden dat didn cho mei kida 10 lanh. C&
thé két hop cac b phin trong cac Mink ndy 98 4p dung cho cic it ké H lanh Khie. Ky hidu cho cée
bn v frory phig lus derpe oha dudi day:
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i s khoang ban rong (Bhbng
shais oo inh vae dung Hoh}

L Dung fish Suge finh vie

T 6t o KRDang (khéag
e sk vio dung tlohd

.

Cac hish ndy the hidn vl hinf v ode g inh 38 xée dinh dung tich dugo mé 1a frong ©.2.2 va C.23.

Teir 8 b teh

3o piie oy vhp g bay hed
el o itk

" v ndp dley ey hod

e T 8 U VD

o bug e kbl

o el o8t tioh b ohim B3 Y8 Boo
Mﬁws&uz&aﬁm&%&m

Hinh C.1 = Hinh chiéu co ban coa thidt bi od ngdn két ddng phia trén

CHU THICH: So ob nay ciing 4p dung ohe Bt ed cde hidl bi tenh logl side by eide, joai o8& nglin kit d8ng ohia
durdd v o6 mbl nglin rifng b, TAtcd ofic glim Iy B nby nhag, Yem hinh Sip theo 03 hillu 16 vk b3 phdn edp 25,
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Tt oh #hd thoh ol b oo 6 T
Shn rdp b9 phdn clp dé -

Em

Hinh &2~ Bb philin cdp 40 vb Sudrng cdp 83 cda b 1am Fb

SHETHICH: BAL vk B B g3 phick chm Bode ndp che ol dodng o 85 (v gy vong qui binh ufin dpbn
kol trong thirt glan kbbng ol dung) duoe thdo ra khixde dink dung tigh,

Ak it et b oo b vich

Hink ©.3 - Ngin i

a8
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Hinh C.5 - BS chia dang guay ciia ngén thye phim trol déng cho céc cira kidu Phép

CHL THICH: B chis danyg quay deos xem xét khi cle oiva 28 degc ding lgb Thé ek ola b chua dang quay bén
Hong (A) Khiding e tiah viio, Phin ahi a lhdtdp B e ben (8) oling kkhbng dogre inh vio,




