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L&i néi dau

TCVN 11154:2015 hoan toan twong dwong véi 1ISO 4269:2001.

TCVN 11154:2015 do Tiéu Ban ky thuat Tiéu chudn quéc gia
TCVNITC28/SC2 Nhién ligu 1dng — Phuong phép thir bién soan, Téng cuc
Tiéu chudn Po lwdng Chét lrgng d& nghi, B Khoa hoc va Cong nghé

céng bd.
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L&i gi¢i thiéu
Tiéu chuén nay 12 mét phan clia bé tiéu chuln vé cac phurong phap hiéu chuln bé chira, bao gdm cac
tidu chudn sau:

TCVN 11156-1 (ISO 7507-1), TCVN 11156-2 (ISO 7507-2), TCVN 11156-3 (ISO 7507-3),
TCVN 11156-4 (ISO 7507-4), TCVN 11156-5 (ISO 7507-5), ISO 8311, ISO 9091-1 va 1SO 9091-2.

Céc phrrong phap hiéu chudn chét 16ng dwgc dung d& hidu chudn dung tich tdng hodc dung tich
riéng phan clia bd. B9 chinh x4c cao cé thé dat dwgc véi didu kidn thye hién cin than tt ca cac
bwéc trong qué trinh thao tac. Phwong phap ndy dic biét hiru ich dé hiéu chuldn céc béd co
hinh dang khéc thudng, hiéu chudn phin d4y cho bét ky loai bd nao, hoc hiéu chudn c4c bé trén
tau va xa lan c6 c4c tiét dién khong binh thudng. ’

Phwong phép ndy c¢é d6 chinh xéc c6 thé vuot a9 chinh xéc cla cac phuong phap khdc néu hiéu
chudn cho céc bd nhd, ddc biét 1a ddi véi cac bé try ngang nhd.

Chét 1dng hiéu chudn cé thd 1a nudc hodic san phdm diu mé phl hep cb 6 nhét va dd bay hoi
thdp. Nudc dugc khuyén dung khi dy doan cac thay ddi rong v8 nhiét dd trong qua trinh
hiéu chun vi nwéc cé hé sb gian nd khéi thlp. Tuy nhién, viéc st dung nwdc cb thé sinh ra c4c
rdi ro va céc khé khidn khdng chép nhan dugc tly theo s dung loai bé nao d& hidu chudn (vi dy,
sl dyng va thdo xa nuwéc st dung trong qua trinh hiéu chudn cac bé chén ngdm tai cac vj tri
don 18). Trong cac tredng hop nhuw vdy, viéc sl dung s3n phdm diu md phi hop vin duoc
wa dung.
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Dau mé va san pham dau mé dang 16ng - Hiéu chuan bé bang
phép do chét I16ng - Phwong phap ting dan str dung dong hé
do thé tich

Petroleum and liquid petroleum products - Tank calibration by liquid measurement -
Incremental method using volumetric meters

1 Pham vi ap dung

Tiéu chudn nady quy dinh phuong phép hiéu chuin bé bing cach thém cac mé chét 1dng vao bé.
Céc thé tich chit Idng nay duoc do chinh xac bing déng hd.

Tiéu chun nay khéng 4p dung @& hidu chuln céc thiét bj do chudn, céc binh kiém ching hoc
céc chudn do.

CHU THICH: C4c tidu chudn cé thé 4p dung dugc néu tai thu myc tai lidu tham khio.

2 Tailigu vién dén

Céc tai lidu vién din sau |a cAn thiét cho viéc 4p dung tiéu chudn nay. Béi véi cac tai lidu vién dn
ghi ndm céng bé thl 4p dung phién badn dwoc néu. DSi voi céc tai ligu vién din khéng ghi ndm
céng bd thi 4p dung phién ban mé&i nhat, bao gbm ca cac sira ddi, bd sung (néu cé).

TCVN 11156 -1:2015 (ISO 7507-1:2003), Ddu mé va cdc sdn phdm ddu md dang léng ~
Hiéu chudn bé try ding — Phén 1: Phuong phép thuée quén.

1SO 91-1;1992, Pelroleum measurement tables — Part 1: Tables based on reference temperature
of 15 °C and 60 °F. (Bang do lwvdng ddu mé — Phan 1: Bang dia trén nhiét o chudn bdng 15 °C
va 60 °F).

1SO 91-2:1982, Petroleum measurement tables — Part 1. Tables based on reference temperature
of 20 °C. (Bdng do lwomg ddu md — Phdn 1: Bang dya trén nhigt d6 chuén béng 20 °C).

ISO 2714:1980, Liquid hydrocarbons ~ Volumetric measurement by displacement meter systems
other than dispensing pumps. (Hydrocacbon Idng — Phép do thé tich bdng céc hé théng do
dung tich (choédn ché) khéc so véi céc may bam dinh lwgng).

ISO 2715:1981, Liquid hydrocarbons — Volumetric measurement by turbine meter systems
(Hydrocacbon 1dng — Phép do thé tich bing céc hé thdng luu lhrong ké tuabin).
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ISO 4268, Petroleum and liquid petroleum products — Temperature measurements - Manual
method (Ddu mé va céc san phdm ddu mé dang Iéng — Do nhiét 4§ — Phuong phép thi cong).

ISO 9770:1989, Crude petroleum and petroleumn products - Compressibility factors for
hydrocarbons in the range 638 kg/m® dén 1074 kg/m’. (D&u thé va sén phém déu mé — H§ sb nén

cda hydrocachon trong déi tir 638 kg/m® dén 1074 kg/m’).

|EC 60079-10:1995, Electrical apparatus for explosive gas atmospheres — Part 10: Classification
of hazardous areas (Thiét bj dién ding cho mdi trudng khi dé nd - Phén 10: Phan loai céc
khu vire nguy hiém).

3 Thuét ngir va dinh nghia
Trong tidu chudn nay s dyng céac thuat ngi, dinh nghla néu tai TCVN 11156-1 (1ISC 7507-1) va céac
thuéat nglr, dinh nghta sau:

31
Hé sé K (K-factor)
S6 lwgng cic xung dugc phat ra bdi ddng hd do trén mét don vi thé tich chdy qua dbng hd do d6.

3.2

Thiét bj cai dit trwdc (pre-set device)

Thit bj d& ngét sy cAp chét 1dng hiéu chudn qua ddng hd do sau khi mét thé tich dugc xac dinh
trede chay qua ddng hd do d4.

4 Céc yéu cdu vé an toan

4.1 Trong tiéu chudn nay 4p dung cac yéu chu chung va yéu chu v& an todn néu tai TCVN 11156-1
(18O 7507-1) va IEC 60079-10,

4.2  Khi sir dung sdn phdm diu mé lam chét 1dng hiéu chudn, thi phdi tuan thi cac yéu ciu
an toan bd sung, cac y&u cAu ndy cling chira phai 14 ddy au:

a) kiém soat cac ngudn gay chay;
b) ng&n nglra hién twgng tich dién béng cach;
1) ndi ding céch c4c éng din mém;
2) kiém soat téc 46 bom;
3) ngan ngira khdng @& chét Idng chay tw do ho3c bén tung toe;

4) duy tri v&n téc clia chét Idng trong dwéng éng dwdi 1 ms™ cho én khi ngdp doan cudi cla
éng nap.
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5 Béng hd do

5.1 Yéu ciu ky thudt chung

5.1.1 DBbng hd do phai 1 loai thé tich ho3c tuabin.

5.1.2 Dbng hd do duge ché tao tir cAc loai vat li8u phi hep véi chét 1dng higu chudn duoc s dung.

6.1.3 Ddng hd do dwoc lya chon sao cho leu lgng ma tai d6 ddng hd do lam viée trong qua trinh
hi¢u chuén b& 13 ném trong ddi tuyén tinh clia dwng cong hé sb ddng hd do.

Péng hd do ¢6 thé dugc trang bi bd hién thj leu Igng, hodc Iy lwgng trung binh phai duge tinh toan
theo thei gian c4p béing ddng hd bam gidy.

5.1.4 ©bng hd do phai c6 bd phan hidn thi sé doc theo don vj thé tich hodic bd dém xung dién tir aé
tinh thé tich.

- P& dim bao d 13p lai dugc xac dinh trong qué trinh kidm chirng adng hd do, va phy thudc vao thé tich
chét 16ng chay qua 3ng hd do trong qué trinh kidm chitng, cin trang bj b$ @ém riéng hozic bd hién thj
6 kha nang doc dén phin (& don v thé tich.

51.5 D& hiéu chudn ddng hd do cin cé binh kiém ching do thé tich, éng chudn hodc éng chudn
thé tich nhd phi hop @8 st dung cho loai @dng hd da chon. Céc thiét bj da chon phai ¢6 ching chi
hiéu chudn trong d6 cé c4c higu chinh ¢6 thé cin dén trong khi thye hién.

5.1.6 L& do nhiét 83 (héc nhiét ké) dwec trang bj trong hé théng do canh ddng hé do.

Dé d3m bao &0 46 ngap va dap (ng nhiét va dé tranh céc hiu (rng d&n nhiét khéng mong muén t&
thanh dng, dic biét trong tredng hop dudng éng cé dudng kinh nhé, héc nhigt ké phdi dugc 1p
trong phan than ddng hd do néu st dyng logi ddng hd thé tich. Néu sl dung loai ddng hd tuabin, thi
héc nhiét k& dwoc 1p tai mang lwdi dudng ng véi khodng cach bang It nhét ndm 1an dwang kinh
éng phia dang ra cach vj tri ddng hd do. Héc nhiét ké phai tiép xuc tryc tiép véi chét 1éng higu chudn
va dugc ab diy bing loai dAu nhe d& tre gilp d4p ng nhiét. Hc nhigt ké va viéc I3p dat trong 66
dAu cam bién cla nhiét ké ngap phai Grc thiét ké phi hop céc nguyén téc co ban vé nhigt-ky thuat.
C6 thé bé trl cach nhiét b&n ngoai xung quanh éng hodc tai vi tri héc nhiét ké va canh vi tri hdc d6.

5.4.7 Van thao tac nhanh ho#c thiét b ng&t phai dwoc 13p @it tai phia dong ra cla déng hd do (xem
6.4.5).

5.2 Ddng hd thé tich

Hé sé ddng hd khdng duwoc [§ch qué + 0,20 % so véi hé sé ddng hé trung binh ndm trong khodng 10 %
dén 100 % clia lwu lwgng danh dinh |&n nhét clia ddng hé do.

5.3 Ddng hd tuabin

Hé sé-K khéng dwoc léch qué + 0,20 % trong khodng tir 10 % dén 100 % dung tich Ion nhét cla
adng hd do.
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5.3.2 Ap suat nguoc Ién hon 100 kPa (gauge) phéi dugc 4p dung @& ngén nglra hign twong khi
xam thye.

5.4 Lwa chon ddng hd do

5.4.1 Viéc la chon adng hd do ¢ higu chudn bé dya theo:

a) luu lwong s dyng khi tién hanh higu chuln bé (xem 5.4.4);

b) 4p suét ién nhit ma ddng hd do phai dap ing;

¢) chét 16ng ma ddng hd do dwrgc yéu ciu do ( xem 5.1.2);

d) dai nhiét 89 ma ddng hé do s& 1am viéc;

e) dai 6 nhot ma dong ho do sé& lam viéc.

5.4.2 Khong st dung cac ddng hd do cé gn v&i bd bl nhiét 35 @& higu chudn bé.

5.4.3 Ddng hd do dwge cung cap hé sé adng hd hodc duéng cong hé s6-K (dudng cong luu luong -
sai s6) d6i voi loai chat 18ng, a6 nhot, nhiét A va dai lvu lweng sé dugc st dung.

5.4.4 D I3p lai clia Gdng hd do phai d3m bio sao cho cac két qua clia n&m hanh trinh kidm chirng
lién tiép s& ndim trong pham vi £ 0,025 % ciia gi4 tri trung binh sau khi hiéu chinh nhiét d9, &p suat va
dd nhat,

5.4.5 Dbdng hd do duoc 15p dat va van hanh pht hop theo cac khuyén nghj twong (ng néu tai
1SQ 2714 hoéc 1SO 2715.

6 Thiét b}, dung cy
6.1 Thwéc do mive va qua doi
Thuée va qua doi duge néu tai Phy luc A clia TCVN 11156-1 (1ISO 7507-1).

6.2 Thube xac djnh khoing tréng trong bé (ullage paste)
CHU THICH: Thuat ngt * thubc phat hién mirc du (thude cit dau) 1a tir ddng nghla.

6.3 Thudc phat hign mirc nwde (thudce cit nwérc)

6.4 Thiét bj phy tro

6.4.1 B® tach khithol

B9 tach (khéng) khi khi diing sé dugc 1p phia ddng vao cla ddng hd do.

C6 thé phai si¥ dung van ap suét-ngwec dé duy tri mirc gidm 4p thich hgp dd qua van xa khl, dugc
1&p cung bd tach khi.

10
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6.4.2 B& han ché dong/lwu lwgng

B4 han ché dong chay duwgc 1&p vao dwdng éng phia déng ra clia ddng hd do, ding & han ché
téc @6 dong chdy néu 4p suét cla chat Idng hidu chudn cép vao khi qua thiét bj la qua Idn so voi
¢dng suét danh djnh cla ddng hd.

6.4.3 Thiét bj cai dit trwdc
Dam bao khdng bi ré ri va hoat d8ng nhanh tron ém, khang gay hién twong ap suét tang vot.
6.4.4 Ddng hd do ap suét

Néu s& dyng ddng hb thé tich, thi 4p k& duwoc 18p vao dwdng éng cang gin déng hd cang tét,
tét nhét 1&p & phia dong ra. Néu st dyng ddng hd tuabin thi I4p 4p ké phia dong ra cach ddng hd
mét khodng cach bang it nhit nam lAn duong kinh ng, tét nhét 1a nén 13p hai &p ké cach déu
ddng hd v& hai phia déng vao va déng ra.

6.4.5 Van déng
Van dam bao khéng b rd ri va hoat ddng nhanh tron ém, khang gay hién tweng ap suét tang vot.

Néu khéng trang bj thiét bj cai @it trwée, thi Iap van ngét ddng phia ddng ra ddng hd do dé ngét
dang tai cac khoang thdi gian quy dinh.

6.46 Boloc

6.4.7 B9 trigt tang ap

Néu xuét hién hién tub'ng ap suét tang vot thi can 1&p vao dudng 6ng bd triét tang 4p.

6.4.8 B{ ngit xiphéng

Néu trang bj b ngdt xiphdng thi Idp phia déng ra déng hd do va cang sat diém cép cang tét.

Néu bé dwoc hiéu chudn theo cich nap tir dinh, thi bé ngét xiphéng dugc Ip cung tdm chan
(weir). Cum chi tiét nay duec I4p tai Gidm cao nhét trong hé théng.

6.4.9 Kinh quan sat
Cén trang bi kinh quan sat dwgc 1ap sét véiltrong bd tach khi (néu c).
6.4.10 T4dm chin (weir)

Néu sl dung t&m chn, thi tdm nay dwoc I8p tai vi tri sao cho @am bdo ring dwdng éng cép phia
dong ra clia ddng hd do ludn ludn & trang thai ddy.

11
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7 Quy trinh hidu chuin
7.1 Yéu ciu chung

7.4.1 Chitién hanh hiéu chudn cac bé sau khi da nap ddy it nhit mét 1n béng chét 18ng ¢ khéi lvgng
riéng bang hodc [&n hon khéi lgng riéng clia chéat Idng dugc st dung sau nay.

GHU THICH: Phép thir thily tinh hodc &p lyc 86i véi cac bé moi hoge cac bé sau khi sira chiva phai dat yéu cau
trong hau hét cac tredng hop.

74.2 Trwéc khi bét dhu tién hanh hidu chuln, hé théng phai duoc kiém tra rd i phia dong ra cla
adng hd Go. Tat ca cac hién twgng 1o 1 phéi dugc loai trir.

7.4.3 b seri, hodic cac dAu hiéu nhan dang clia cac nhiét ké& st dyng trong qué trinh hiéu chudn phai
dwoc ghi lai clng véi vi tri [dm viéc cda ching khi higu chuln. Cac nhiét k& dwoce hidu chuan phi hop
theo 1SO 4268 va phai c6 chirng chi trong d6 cé ghi rd céc higu chinh.

7.4.4 Phai tién hanh cin than d& tranh sw xam nhap ca khéng khi vao hé théng khi si dung ddng hd
do d& hiéu chudn bé.

Pidu quan trong (3 ddng hd do, thiét bj phy va dudng dng duec nap Ghy chat I6ng trwde khi bét dau
hiéu chuin.

7.4.5 Néu sir dung bd loc thi I&p phia dang vao clia ddng hd do dé bdo vé ddng hd khéng bj co sat
hodc hong héc khac do cac vat la tham nhap vao.

7.1.6 Khi co sy thay ddi v& thd tich chit 1dng hiéu chudn trong éng nbi ddng hd do véi bé, so v&i téng
thé tich chét Iong trong b&, nhu vay @ chinh xéc clia higu chudn bj dnh hurdng dang ké, thl 14p by ngét
xiphong & cudi éng d& aam bao 1a éng duy trl lweng chét 1dng nap vao khdng thay dbi.

7.1.7 Néu muén duy il @& chinh xac theo y&u cdu thi cin tranh x3y ra hién teong nhigt 49 cla
chét 16ng hiéu chuén bj thay ddi qua muc.

Sy dao ddng Ién gay khé khin d& x4c dinh chinh xac nhiét a6 trung binh va didu nay gay ra:

a) 46 khéng d3m bao khi 4p dung céc hé sé hiéu chinh v& thé tich di voi chét Idng;

b) A6 khdng dam bao khi 4p dung hé& sé hiéu chinh v& sir gidn n& nhiét cla thiét bj do;

c) dd khdng dam bao khi ap dyng hé sé hiéu chinh vé sy co/gian clia bé dang dugce hiéu chuln.

7.1.8 Ngudn chp au chat idng hiéu chudn phai ludn coé san. Ap Iyc luén ludn &3m bdo di trong subt
thoi gian hiéu chun d& duy trl lwu Iegng trong dai lam vige chudn clia dbng hd do.

7.1.8 Néu s dung s3n phdm diu md Iam chét Idng hiéu chun, thi mire clia né trong bé dugc do
bang thudc phat hign san phdm (thubc cit san phdm), thubc dwec bbi thanh Iép mang min mdng Géu
trén theeére do mirc va qua doi.

12
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7.4.10 Néu sl dung nwéc 1am chét 1dng hiéu chudn, thi mire ctia né trong bé dugc do bing thude cit
nuée, thube duge bdi thanh 1ép mang min méng déu trén thudc do mire va qua doi.

7.1.11 D cao chinh xac clia didm méc chuln phia trén trén didm do sé dugc xéc dinh tai thdi didm
hiéu chuin. Tdng d6 nhiing chim dwgc danh dau trén méi bé hodic canh civa ndp bé.

Trong cé4c bé chi c6 mét didm do, thi didm mée chudn phia trén dugc danh ddu rd rang trén bé va
dé cao trén diém nhing chim s& dwoc ghi lai trén ddu bang. Trong céc bé ¢6 nhidu gidm do, thi
chidu cao toan phan tai tirng diém do sé dwec danh diu rd rang canh diém chun. Phép do nay
6 thé cin didu chinh d& higu chinh sy chénh léch gitra nhiét 9 thyc té va nhiét 46 chudn d3 dwoc
chi*ng nhan cua thiréc do mirc va qua doi sir dung @& do tdng dd cao mic chét Idng. Hiéu chinh
sé& dwoc tinh todn phl hop theo céng thirc néu tai A.3.

7.1.12 Néu hiéu chun bé bj gian doan, thi cé thé bat dAu lai ngay sau dé, véi didu kién:

a) c6 sy thay ddi v& thiét bj hodic nhan sy, da thye hign cac phép do du @& dam bdo rdng cac
két qua nhan dugc trudc khi co sy thay ddi phi hgp céc quy dinh vé& dung sai trong phuong phéap
nay;

b) tAt ca cac hd so vé cdng viéc @3 thye hién trrdc d6 12 ddy a0 va 18 rang;

c) nhiét @b trung binh va d6 sau cla chét ldng méi tai thdi Gidm bit dlu thye hién tiép dugc
ghi lai.

7.2 Thiét bj

Vigc hiéu chun bé khong nhét thiét cin tit ca cac thidt bj néu tai Pidu 6. Cac yéu chu @i véi tirng
thao tac phai dwoc xem xét ky tredc khi chon lipa thiét bj.

7.3 Lép dat
7.3.1 So dd I&p a3t didn hinh @& hiéu chuln bing ddng hd thé tich dugc thé hién trén Hinh 1.

7.3.2 Ch( ¥ hé théng éng din phai ddm bao hién tegng tdn hao ap subt va trang thai tao xody Ia
nhd nhét.

Phai tranh t&t ca céc trudng hop cd xu hudng gy tao xody trong ddng chét Iéng.

7.3.3 Ddng hd duge lap dit theo cach sao cho khéng ¢6 (ng suét cing qua mirc vi phdi chiu sy
co/gian v& nhiét hodc khéi lrgng clia hé théng dudng éng.

7.3.4 C6 thé si¥ dung cac vdi mém @& cip chét 1dng cho myc dich higu chuldn. Néu ching dwoc
st dyng phia ddng ra, thl phai git tdng chiéu dai Ia nhd nhét.
7.4 Kidm chirng ddng hd do -

7.44 Dbdng hd do phai dugc kidm chirng tai chd, st dyng binh kiém chirng do thé tich, ddng hd
kiém chirng do thé tich hoic éng chuln.

Khi kiém tra t&t nhat nén st dung ciing loai chét Idng trong bé.

13
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7.42 Viéc kidm ching phai duoc thye hién ngay trwéc khi bat ddu higu chudn va khi két thic
qué trinh hidu chudn. N&u qua trinh hiéu chuln kéo dai hon mot ngay, thi cin kiém chirng ddng hd khi
bit d&u hidu chudn va khi két thac hiéu chudn tirng ngay. C6 thé thire hién kidm ching trong khodng
thdi gian ng&n hon & d3m bao réng dbng hd hozic hé s6-K khong bj troi.

CHU THICH: C6 thé kidm chirng tai tram kidm tra trung tam/noi 14p d3t, néu cac ddng hd droc kiém chirng dudi
c4c ditu kien gn gibng nhur cac Gidu kién tai noi hidu chudn.

7]

10

CHU DAN:

B& can hi¢u chuln
Bé& han ché déng chay
Van mét chidu
Nhigt k&

Ap ké

B& tach khifhoi

BY loc

Biu cép vao

Déng hd do

10 B ngét xiphéng

*  Dén b tach khithoi
> ©én 15 thong hoi

W m ~ B o A W

Hinh 1 — So d 15p dit didn hinh @8 hiéu chuldn bing dbng hd do

7.5 Quy trinh hiéu chudn

7.5.1 Nap chét 1dng hiéu chun vao bé v&i téc 86 ma ddng hd do da dwec hidu chuln va tai téc &
nhw vay dé gidm thidu hién tweng tao xody bd mat chét Iong trong bé.

Cn thao tac cin than khi bit diu nap IAn dAu chit 16ng vao hé théng & tranh hién twong vuot qué
dai do clia ddng hd, vl khi d6 khdng khi trong hé théng dang dwgc choan chd. Néu tée @6 dong vuot
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qua leu Iwong danh dinh cta ddng hd do, thi cin 1ap van kiém soat dang phia dong ra clia déng hé do
(xem 6.4.2). '

7.5.2 Chét 1dng hiéu chudn dwec cho vao theo céc thé tich gia tang dil d& tao ra sy thay ddi rd rang
trong merc chét 16ng déi chidu véi phin bd dang duge hiéu chudn, va cin quan tam dén 86 khong
dam béo do clia phép do meee chét ldng,

GHU THICH: Trong qué trinh higu chulin, vidc ting mere chét 1dng phy thude vao d¢ In céc thé tich chat Idng
dwa vao bé, te 13, muirc chét [5ng 14 mot bién phy thude. Trong céc bang dung tich, mie chét 1dng & mét bién
doc 1ap; viée tinh todn cac bang tir cdc phép do hign tfu'ang la phy thudc vao a8 [én céc thé tich gia ting dwa vao
bé& va si¥ dung cac phwong phép ndi suy a8 13p bang dung tich. CAn thao tac cAn than @& @am blo rang céc
thé tich gia ting cho vao b trong qua trinh higu chuln 1a ¢ a9 16n tac ra sy dich chuyén dang k& muc chét Iéng,
nhirng ciing vira 0 nhd d& gidm thidu 46 khong dam bdo sinh ra tir phuong phap ndi suy da &p dung aé lap
bang dung tich.

7.5.3 Sau khi cho tirng tha tich vao bé&, khi b& mét chét 13ng én dinh thl do @6 sau bang thudc do
murc va qua doi.

* Thye hién cac phép do @9 sau chét I8ng va ghi lai két qua chinh xéc @én milimet. Thyc hign 13p lai cac
phép do nay. K& qua cla hai phép do phai nim trong pham vi 1 mm. Néu céac s6 doc chénh nhau
nhiu hon 1 mm, thi phai thec hién lai céc phép do cho dén khi két qua clia hai sé do lién tiép phl hop
véi sai s& cho phép.

CHU THIGH: Néu trén mat chat 1dng c6 séng 1an tan gay kho khan cho phép do thl c6 thé sl dyng thiét bj gidm
gon song.

7.5.4 Sau mdi 14n ting mdc chét 1dng thi do chidu sau va ghi lai két qué, nhigt do chét Iong tai
@dng hd do, va tai héc nhiét ké (xem 5.1.6) trong bd dugre do chinh xac dén 0,25 °C hogic tét hon.

CHU THICH: Co th& giam & 1an doc nhiét dd xudng mot I&n, trong n&m I&n gia tang thé tich néu thay nhigt do
khang thay déi.

7.5.5 Trong qua trinh hiéu chuln, tai cac khodng théi gian nhét dinh, tién hanh do nhiét @ mai tredng
xung quanh trong khu vire sat bé dang hiéu chun, chinh xac dén 0,25 °C hodéc tét hon. Nhiét do ghi
duoc tai cac khoang thdi gian sé phdn anh chinh xac nhigt 4o mdi trwdng trong sudt qua trinh
hiéu chudn.

7.5.6 Néu st dyng san phim diu mé lam chét Iong hiéu chudn thi ap suét chét Iong trén dong ho
duoc do va ghi lai tai cac khodng th¥i gian trong subt qua trinh higu chuén. Ap suét ghi dugc tai cac
khoang th&i gian s& phan 4nh chinh x4c 4p suét chét [dng trong sudt qua trinh hidu chuén.

7.5.7 Né&u bj choan ché do véi nhiing vao thé tich, so véi tdng thé tich chét 1dng trong b&, ma lam a6
chinh xac ctia phép hiéu chuin bj dnh hudng dang k&, thl kéo vai ra sao cho dAu dudi clia voi cao hon
murc chét 1dng trong bé. Thao tac ¢dn than d& ddm bdo nhan duoc lwgng thio xa ra nhw nhau trudc
khi thyre hign cac phép do chidu sau murc chét 13ng, b& mat chét 16ng phai tinh,
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8 Hiéu chinh ddi v&i cac thé tich do dwgce

8.1 Yéu céu chung

Yéu cdu cac hidu chinh di véi cac thé tich do vi mét hodc nhiéu 1y do sau:

a) sai s& hidu chuln cda ddng hé do da st dyng;

b) anh hudng clia sy thay ddi nhiét 4 dbi véi déng hd do da s& dung;

c) anh hwdng cla sy thay d8i nhiét 45 dbi véi chét 1ong higu chudn da sir dyng;

d) dnh huwdng cta sy thay ddi nhiét 46 dbi véi bé dang dwoc higu chudn;

e) anh hudng clia sy thay ddi nhiét 4o d6i véi thudc do mirc v qua doi da sk dung.

Néu cn thiét thi phai tinh toan va ap dung cac hiéu chinh nay khi tinh bang dung tinh bé. Nguwdi
hiéu chudn b& phai dam bao tAt ¢ cac chi tiét cAn thiét dé tinh toan cac hiéu chinh da bao gém trong
cac ghi chép v& hiéu chudn.

8.2 Hé sbd dbng hd va hé sé-K

8.2.1 Hé sb dbng hd hodc he sb-K ddi véi 8dng hd dang str dung phéi 13 trung binh cac hé sé tinh
duoc tai thei didm bét dAu va két thiic hiéu chuén.

8.2.2 Hé sbé ddng hd hodic hé sb-K tai thoi didm bét dAu va két thic hiéu chudn khéng dugc chénh
nhau qua 0,05 %. Néu hai h& s nay chénh nhau qué 0,1 % thi phai xac dinh nguyén nhan gay ra sy
chénh l&ch nay, va néu can thiét thi phai tién hanh hiéu chuén lai.

8.3 Cac thay adi vé nhiét d cia chit Idng higu chudn

8.3.1 Phai thyc hién viée hiéu chinh dbi véi bt ky sy thay d8i vé nhigt 6 clia chét Idng hiéu chudn
trong khodng théi gian gitra IUc do trén ddng hd va lic do trong bé dang dwee higu chuén.

8.3.2 Néu sir dyng san pham diu md lam chét 1dng hiéu chudin va bang hiéu chudn bé yéu cu dugc
hiéu chinh tai 15 °C ho&c 20 °C, thi thé tich cAp di dwgc hiéu chinh theo s thay ddi nhiét d¢ trong
chét 18ng hiéu chuén bing cach st dung bang Hé sé Hiéu chinh Thé tich (Volume Correction Factor —
VCF) ddi v&i cac san phdm diu mé duwge quy dinh tai ISO 91-1:1952 hodic 1ISO 91-2:1991,

8.3.3 Néu sir dyng nwéc lam chit Idng hiéu chudn va bang hiéu chudn bé yéu clu dwoc hidu chinh
tai 15 °C, thi thé tich cp &i ugce hiéu chinh theo sy thay déi nhiét dd trong chét 13ng hidu chudn
bang cach sir dung bang khéi lwong riéng cha nwdc hodc céng thire néu tai Phy lyc A.

8.3.4 Cac hiéu chinh dwoe thyre hign nhir sau:
a) higu chinh nhiét 44 chét I6ng hiéu chuin do dugc v& nhigt 4§ chuén;
b) higu chinh dung tich cta bé do dnh huwéng nhiét;

¢) hi¢u chinh phép do mdre chét 16ng/ thudc do mire va qua doi dbi voi cac anh hwéng nhiét.
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8.4 Cac thay adi vé nhiét dd trén thanh bé

Hiéu chinh dbi véi sy chénh iéch nhiét @9 gitra thanh bé tai thei diém higu chudn va nhiét a6
trung binh clia nd khi st dung, hodc gika nhigt 4@ luc higu chudn va nhiét d9 chudn ddi chirng,
vi dy, 15 °C, the hién theo phwong phép néu tai Phy lyc A. Xac dinh nhi¢t d§ thanh bé theo mét
trong cac phrong phép néu tai Phy lyc B ho&c Phu luc E clia TCVN 11156-1 (ISO 7507-1).

8.5 Céc anh hwdng cia nhiét 46 trén cac thwdc do va cac phwong tién do chidu dai khac

Cac thude do mirc va cac phuong tién do chigu dai khac dugc higu chuén tai 20 °C, nhung néu
chung dwoc st dyng tai cac nhigt o khac trong dai 20 °C £ 5 °C, thi cac higu chinh v& cac thay ddi
nhiét 6 14 nhd (1 mm trén 18 m) va trong tht cd céc trudng hop cb thé bé qua. Ngoai pham vi
néu trén thl c&n phai hiéu chinh (xem A.3).

8.6 Phwong phap hiéu chinh déi v&i cac anh hwdng cla nhiét d9

8.6.4 Knitdng dung tich bé d3 dugc hidu chudn bing déng hd va béng dung tich bé yéu cau duoc lap
tai nhidt @ chuin bing 15 oC hoac 20 oC, thi ¢6 thé két hop c4c higu chinh tai 8.4 Gén 8.5.

8.6.2 Néu hidu chuin yéu cAu hidu chinh tai mét s nhigt @ khac, thi dAu tién didu chinh vé nhiét 4%
chuan, sau d6 tinh hiéu chinh do co hoc gidn n& nhiét cia thanh bé phis hop theo Phy luc A,

9 Tinh céc bang dung tich bé
9.1 Thyc hién tt ca cac phép tinh phir hop theo cac nguyén téc toan hoc dugc thiva nhén.
Céc sai 6 trong phép tinh dugc gidm thidu va kidm tra béing céch chép nhan céc bang di¥ ligu va cac

bang tinh. Khuyén céo st dyng céc cdng thirc néu fai Phy lyc B dé thu thap sé liéu hién trudng va
dimng dé tioh. :

8.2 Céc bang dung tich bé

9.2.4 Céc bang dung tich bd dwoc tinh todn phi hop véi cac nguyén téc quy dinh tai phan nay cla
tiéu chuin TCVN 11154 (IS0 4269), hinh thirc chdp nhan s& khdng dnh hudng sy chinh xac mang tinh
toan hoc ddi véi bang. Tuy nhién, céc nguyén téc quy dinh tai didu nay & dwgc khuyén céo vi ching
cung cp bang & dang si dung thuén tién nhat. M&i bé khi hiéu chudn phi hop theo tidu chuan nay
awoc cip chirng chi hidu chuin nhw quy dinh tai Phy luc | cia TCVN 11156-1 (ISO 7507-1).

9.2.2 Trén diu mdi bang hiéu chudn b phai ghi rd phuong phép xac dinh mie chét 1dng dwa vao
theo bang dung tich bé.

9.2.3 Phia trén dhu bang cb néu cAc théng tin v& sé va vj tri, nhigt 4 ma tai 46 bang duoc higu chinh,
va ngay thye hién hiéu chudn.

9.2.4 Chon cac khodng dd sau ma tai dé bang dwoc thiét 1ap sao cho phép ndi suy tuyén tinh ddi véi
c4c @0 sau trung gian c6 @4 chinh xac khang bj gidm dang ké.
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10 Cac yéu cdu tinh toan

10.1  Phai ghi lai tt ca cac sb doc quan sat droc trén thiét bi, khéng cén higu chinh cho céc
sai b th& hién riéng ré. Cac s ghi s& duoc kiém tra d& gdm béo chéc chén trudc khi thye hign
budr tiép theo. Trong tit ca céc trudmg hop khi €6 nghi ngé thi cac sb doc ddu phai dwoc kiém tra

xac nhan.

10.2 Nhiét 6 dwoe ghi chinh x&c dén 0,25 °C.

10.3 S doc thé tich duoc ghi chinh xac dén vach gén nhét trén ddng hé ghi.

10.4 TAt ca cac hé sé hidu chinh nhan duoc tir cac bang s& dwoc st dung ma khéng cén lam tron.
10.5 Céac hé sé higu chinh khac ma cén tinh toan thi l&y chinh x4c dén nam chir s ¢6 nghia.

10.6 Thyc hidn tAt ca cac phép tinh toan chinh xac it nh&t dén nam chir sé cé nghTa.

10.7 GCéc sb do db sau duoc ghi chinh xac d&n 1 mm va s& duwoc thé hign hiéu chinh dén 1 mm.
10.8 Cac bang cudi cling d\.-vo’c tinh todn theo phép néi suy tlr cac thé tich tich Iy da hiéu chinh.

10.9 Cac thé tich cubi clng tai bing dung tich bd nhan dwgc theo phép ndi suy s& dugc 1am tron
chinh xdc dén lit va duoc thé hign theo cac khodng yéu chu clia bang v& do sau hoc phan tréng
ciia bé.

10.10 Néu s& dung san phim diu mé 13m chét Idng hiéu chudn, thi ap sudt chét Idng s& dwoc do
va ghi lai tai cac khoang th&i gian trong sudt qua trinh hiéu chuén. Néu cé y&u clu, hiéu chinh vé
a5 nén clia chit 1dng cé tha tinh theo hé sb 4y tir Bang 1 hodc tir cac bang trong ISO 9770:1988,
ma Bang 1 dwggc trich tlr §o.

10.11  Néu bd try dirng duoc hiéu chudn hodn toan bing phwong phép hiéu chuén bang
chét 18ng, thi cac hiéu chinh d8i v&i hiéu ng thily tinh clia chat 18ng (hiéu chinh ¢t chét 1dng) do
s thay ddi kich thuéc bé 13 ty ddng dwra vao cac bang dung tich clia b& cudi cling, nhung
chi ddng cho trudng hop khi cac chét 13ng co cling khéi lgng riéng véi chét 1dng a3 si dyng dé
hiéu chudn. Néu chét 18ng trong bd ¢b khéi long riéng khac dang k& so véi khéi Iong riéng cia
chét 1ang higu chudn, thi cin ¢é hiéu chinh vé cac hidu-(ng cla cdt chat 1dng. C4c hiéu chinh cét
chét 1dng dwgc tinh theo TCVN 11156-1 (1ISO 7507-1)..

10.42  Néu bé try dirng duec hidu chuln mét phan biing cach cho chét 1dng vao va mot phén
bang cac phirong phap khéc, thi cAn tinh higu chinh cét chét 1dng khi tinh bang dung tich bé. Tinh
cac hiéu chinh ndy theo TCVN 11156-1 (ISO 7507-1).
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Bang 1 - D nén cla hydrocachon 1dng — Phin trém thay dbi thé tich trén 100 kPa

Khéi lweng riéng Nhigt @5, °C
tai 15 °C, =
900 0,0053% 0,005 8 % 0,006 3% 0,006 8 %
850 0,006 0 % 0,006 6 % 0,007 2% 0,007 9%
800 0,007 0% 00077 % 0,008 6 % 0,008 5%
750 0,008 3% 0.0093% 0,010 % 0,012%
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Phu luc A
(Quy dinh)
Higu chinh @éi vé&i cac anh hwdng nhigt

A1 Hé b hidu chinh thé tich
A.1.1 Hiéu chudn, st dyng nwéc lam chét Idng hiéu chudn

Hé sé hiéu chinh, C,,., dugc &p dung dé hiéu chinh vé& cac anh hwdng clia sy chénh tééh nhiét d6 cua
chét 13ng gitra ddng hd va bé dang dwec higu chudn, khi sk dyng nwéc 1am chét 1dng hiéu chuan, dwa
trén ty s cla khdi lwgng riéng cla nwére tai hai nhiét 3 do.

Hé s& higu chinh, C,,, tinh theo Céng thirc sau;

G =20 (A1)
P.-?

trong dé
i 2 khéi Iong riéng clia nuére tai nhiét @6 clia nwde tai ddng hé (t);
pz  lakhéilegng rieng clia nwde tai nhist 46 clia nwée trong bé dang dwgc hiéu chudn (t,).

CHU THICH 4: G, 1a hé s hidu chinh @bi v&i chénh I&ch nhiét @& gitra nwodc trong ddng hd va nude trong bé
dang dugc higu chudn; hé sé higu chinh nay khéng hiéu chinh thé tich v& 15 °C hodc 20 °C.

St dung ¢bng thire sau day @& xac dinh khéi lwong riéng cla nuwéec tinh khiét, khong ¢é khéng khi, s,
tinh béng kilogam trén mét khéi, tai nhiét dé t gitra 1 °C va 40 °C (xem chi thich 2).

A= o (1= (Al = 1) + Blt = 1o + C(t = £)° * Dl = 10)* + Bt = 15)° } (A.2)
trong dé

a la khéi lwgng riéng clia nwde, tinh biing kilogam trén mét khéi ;

P2 1a khéi lugng riéng clia nwrée tai nhigt 49 ¢,

o 13 nhiét @b (3,981 8 °C) tai d6 nwdc cb khéi lugng riéng Ion nhét;

t la nhiét 36 chét Idng, tinh bing &6 C;

A 14 hé sb da thire, va bing 7,013 4 x 107 °C™,

B 1a hg sb da thire, va bdng 7,926 504 x 10°°C

c 14 hé sé da thirc, va béing 7,575 677x 107°°C™,

D 1a hé sé da thirc, va bing 7,314 894 x 107°°C™,

E 1a hé 6 da thire, va bing -3,596 458 x 107'2°C™%,
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Két qua clia cong thire durgc lam tron dén ba chir sb sau ddu phdy.
CHU THICH 2: Cac gia trj khéi lwgng riéng cla nude dya theo thw myc tai ligu tham khdo [8]. Céng thire c6
gi4 trj i voi dai nhiet 4o tr 1,0 °C dén 40 °C do theo Thang do Nhigt 44 Quéc té nam 1990, ITS-90.

Néu nwéc str dung trong qué trinh hiéu chudn 13 loai bio hda khdng khi, thi hiéu chinh v& khéi lvgng
riéng clia nwdc duge tinh bing Céng thire (A.2), trude khi lam tron tinh theo cdng thire sau:

Hiéu chinh = (4,612 - 0,101, ) x 10™ kg/m® (A.3)
trong d6 1, 14 nhiét d6 cla nwéc.
Khéi lgng riéng ctia nwdc @3 hidu chinh dwoc lam trdn dén ba chir s sau diu phly.
CHU THICH 3: Céng thire (A.3) Hy theo thir myc tai lidu tham khdo [9] ddi v&i nirée trong déi nhigt @b tir 0 °C

dén 25 °C. Déi v&i myc dich cla tidéu chudn nay, ap dyng tai cac nhiét d9 cla nuwée dén 40 °C. Trong qud trinh
hiéu chuin do viée st dung cdng thirc trong dai nhiét 46 mé rdng thi sai $8 sinh ra c6 thé 1a dang ké.
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Bang A.1 - Khéi Iwgng riéng clia nwéc khdng ¢ khdng khi tinh bang kg/m® theo nhiét d

tinh bing °C trén Thang do Nhiét d§ Quéc té 1990 (Cong thivc P&M)

Nhigt - Higu
ab 0 0.1 0.2 03 04 05 06 07 08 08 chinh
°c khing

khi
1 999,8012 | 999.9061 | 959,9108 | 999,9153 | 999,5196 | 999,9237 | 993,8277 | ©99,9316 | 999,9352 | 999,9387 | -0,0045
2 999,8420 | 999,9541 | 999,9481 | 999,9509 | 999,5536 | 999,9560 | 999,9583 | 999,8606 | 899.8625 | 999.8643 | -0,0043
3 . 909,9659 | 999,9674 | 999 9688 | 999,0699 999.97;09 990,9718 | 999,9274 | 999,9730 | £99,9733 | 999,9735 | —0.0042
4 .| 9999736 | 959,9735 | 999,0732 | 99,9728 | 900,9722 | 9999714 | 998,9705 | 9999685 999,8683 | 99,8669 | -0,0041
5 99,9654 | 9999637 | 99,9519 | 999,0599 | 999,5578 | 998.9555 | 999,9530 | 899,9504 | 999,9477 | 990,9448 | -0,0040
-] 999,9418 | 999.5386 | 999,9352 | 999,9317 | 999.5281 | 999.9243 | 995,9204 | 9699163 | 699,9121 | 959.9077 | -0,0038
7 $99,9032 | 999,8985 | 9998037 | 999,8888 | 999,8837 | 9998784 | 999.8730 ) 999,8675 | 999,8618 | 999.8560 | -0,0038
8 999,8500 | 999,8439 | 999.8377 | 999.8313 | 999,8248 | 9998181 | 9938113 999.8044 | 999,7973 | 999.7901 | 0.0037
9 999,7827 | 999,7753 | 999,7676 | 999,7599 | 999.7519 | 999,7439 | 998,7357 | 999,7274 | 999,7190 | 999,7104 | -0.0036
10 999,7017 | 999,6928 | 999,6838 | 999,6747 | 999,6654 | 999,6561 | 999,6465 | 999,6369 | 9996271 | 999.6172 | -0,0035
11 9996072 | 999,5070 | 999,5867 | 999,5762 | 999,5657 | 999,5550 | 999,5442 { 999.5332 | 999,5221 | £99.5108 | -0,0034
12 999,4996 | 999,4881 | 899,4765 | 999,4648 | 999,4530 | 999,4410 999;4289 99,4167 | 999,4043 | 995,3919 | —0.0033
13 959,3793 | 999,3665 | 999,3537 | 999,3407 | 999,3276 | 9593144 | 989.3011 | 9992876 | ©99,2740 | 999.2603 | -0,0032 |
14 959,2465 | 999,2326 | 95,2185 | 999,2043 | 999,1900 | 99,1756 | ©99,1611 | 999,1464 | 99,1316 | 898,1167 | —0,0031
15 999,1017 | 999,0885 | 999,0713 | 989,0550 | 999,0404 | 899,0248 | ©99,0081 998,9932 | 998,9773 | 998,9612 | —0,0030
16 908,9450 | 998,9287 | 998,9123 | 9988958 | 995,8781 | 958,8624 | 998,8455 | 998,8285 | 998,6114 | 9598,7942 | —0,0029 |
17 908,7768 | 998,7594 | 998,7418 | 998,7242 | 998,7064 | 88,6685 | 998.6705 | 998,6524 | 998.6342 | 998,6158 | -0,0028 |
18 998,5374 | 998,5788 | 998,5602 | 998,5414 | 998,5225 | 998,5035 | 998,4844 | 998,4652 | 998,4459 | 988,4265 | -0,0027
19 998,4069 | 998,3873 | §98,3675 | 998,3477 | 998,3277 | 58,3076 | 998,2875 | 998,2672 | 998,2468 | 998,2263 | -0,0025
20 998,2057 | 998,1850 | 998,1642 | 998,1433 | 998,1222 | 988,1011 | 998,0799 | 998,0586 [ 998,0371 | 996,0156 | -0,0024
21 997,939 | 997,9722 | 997,9503 | 997,9284 | 997,9063 | 897,8842 | 997,8619 | 997,8306 | 997,8171 | 997,7945 | -0,0023
22 997.7719 | 997,7491 | 997.7262 | ©97,7033 | 997.6802 997,6570 | 997,6338 | 9976104 | 9987,5870 | 997,5634 | -0,0022
23 997,5397 | 9975160 | 997.4921 | 997,4681 | 997.4441 | 97,4189 | 997,3957 | 997,3713 | 997,3469 { 997,3223 | -0,0021
24 997,2077 | 997,2728 | 997,2481 | 997,2232 | 997,1881 | 997,1730 | 997,1478 | 997,1225 | 997,0971 | €87.0715 | -0,0020 |
25 997,0459 | 997,0202 | 996,0944 | 996,9686 | 996,9426 | 996,9165 | 996,8003 | 96,8641 | 996,8377 | 96,8112 | -0,0018
26 966,7847 | 996.7581 | 996.,7313 | 996,7045 | 998,6776 | 996,6506 | 996,6235 | 996,5063 | 096 5690 | 996,5416 | -0.0018
27 956,5141 | 996,4885 | 996,4589 | 996,4311 | §96,4033 | 996,3754 | 996,3474 | 996,3192 | £96.2910 | 996,2627 | —0,0017
28_ -| 96,2344 | 996,2059 | 995,1773 | 996,1487 | ©96,1188 | 9596,0911 | 986,0622 | §96,0332 | 096,0041 | 9959749 | -0,0016
29 905,9456 | 995,9163 | 995,8868 | 9958573 | 9958276 | 995,7979 { 995,7681 | 99573682 | 995,7082 | 9956782 | -0,0015
30" | 9956480 | 995,6178 | 995,5874 | 965,5570 | 995,5265 | 995,4959 | 6954653 | 9954345 | 0954037 | 995,3727 | -0,0014
3 895,3417 | 995,3406 | 995,2794 | 995,2482 | 9952168 | 8951853 | 9951538 | 995,1222 | 9950905 | 995.0587 | -0,0013
32 9950269 | 994,9949 | 994,9629 | 994,9307 | 994,8985 | 994,8663 | §94,86339 | 994,8014 | 9947689 | 894,7363 | -0,0012
33 994,7036 | 9546708 | 994,6379 | 994,6050 | 994,5710 | 994,5388 | 994,5056 | 994,4723 | 594,4390 | §94,4055 | -0,0011
34 994,3720 | 994,3384 | 994,3047 | 994,2709 | £94,2371 | 984,2031 | 894,1691 | 994,1350 | 594,1008 | 994.0666 | -0,0010
35 994,0322 | 993,9978 | 993.8633 | 03,9287 | ©93.8941 | 993,8503 | 993,6245 | 893,7896 | 593.7546 | 993,7196 | -0.0008
36 993,6844 | 893,6492 | 993,6139 | 993.5785 | 93,5431 | 993,5075 | 993,4719 993.43_§g_ £93,4004 | 993.2646 | -0 0007
37 $93,3287 | 993,2927 | §93,2566 | 993,2204 | 993,1842 | 993,1478 | 993,1115 | 993,0750 | 993.0384 | 993,0018 | -0,006
38 992,9651 | 992,9283 | 992,614 | 992,8545 | 892,8175 | 992,7804 | 992,7432 | 992,7060 | 992,6687 | 992,6313 | -0,0005
33 $92,5828 | 992,5583 | 992,5186 | 992,4809 | 992.4431 | 9924053 | 992,3674 | 992,3294 | 992,2913 | 992,2531 | -0,0004
40 992,2149 -0.0004

CHU THICH: L&m trén céc gia trj khdi legng rieng cla nwée ghi trong bang dén ba chir 56 thap phan.
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A.1.2 Hiéu chuin s dung sin phim diu mé phi hep lam chét 16ng higu chudn

Céac hé sé hidu chinh dwge ap dung a8 hidu chinh céc hiéu rng do ¢b cac chénh léch v& nhiét dd
cla chét 1ong gira ddng hd do va bé dang dwgc hiéu chuln, khi st dung san phidm dau mé
pht hop Iam chét 18ng hiéu chudn, thi hé sb higu chinh drgc dya trén tj sé cha khdi lwong riéng
clia san phdm tai hai nhiét d$ do.

Tuy nhién, hé s hiéu chinh don gidn nhét 14 nhan dugc tir Bdng 54B clia ISO 91-1:1982 hodic
1SO 91-2;1991. Hé sb Hiéu chinh Thé tich (Volume Correction Factor - VCF) abi voi khéi lwgng
riéng tai 15 °C hodc 20 °C, nhan duwgc tly thuge vao nhiet dd chudn s dung va nhiét @6 do dugc,
tai ddng hd do, clia san phdm diu md va Hé sb Hiéu chinh Thé tich (Volume Correction Factor -
VCF) the hai tal nhiét 48 do dwoc trong bé. Ap dung VCF thr nhét cho thé tich do dwoc bing
ddng hd, sau khi 4p dung hé sé @dng hd, s& hiéu chinh thé tich do dugc blng ddng hé cho thé tich
tai 15 °C hodc 20 °C. Chia thé tich nay cho VCF thi hai & higu chinh thé tich do duwoc vé thé tich
trong bé tai nhiét @6 do dugc trong bé.

CHU THICH 1: Tinh todn nay 1a trong ty nhir tai A1.1.

Cac gia tri VCF lay tir Bang 54B cla (SO 91-1:1992 hodc 1SO 91-2:1991 13 céc ty sé cda
khéi lwong riéng cla san pham diu md va khdi lugng riéng clia né tai 15 °C hosic 20 °C. Ap dung
hai gi4 trj VCF nhw néu trén vao Cdng thire tai A.1.1:

VCF = £
Prs
hodc
veF =20 (A-3)
P
trong @4

13 khdi kegng riéng clia sdn phim dau md tai nhidt 85 clia san pham dau mé do trén
dong hé (t,) ;

s lakhéilvgng rigng clia san pham dlu mé tai nhigt 4 15 °C;

p |2 khéilvgng rigng cda sin phim diu mé tai nhigt 46 20 °C.

Ther ty &p dung ciia hai VCF 13 nhan th tich véi VCF thir nhét va chia cho VCF th? hai sé cé:
Hé s hiéu chinh =[ L ] / [ Pu } (A4)
P1sOT Py P1sOTPx
_e (A5)
)orl .
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trong d6 py 14 khdi Iwong riéng clia san phAm diu md tai nhiét d cUa san phdm dau mé trong bé trong
qua trinh higu chuan (f,).

Nhan thé tich trén ddng hd véi hé sb higu chinh nay s& co thé tich clia chét 16ng cho vao bé, tirng
gia tri thé tich dwoc bidu thj cling nhiét d$ doc duorc.

CHU THICH 2: VCF 14 céc hé sé hidu chinh @i véi chénh léch gita nhiét d9 cia sdn pham déu ms trén dong hé
do va nhiét 46 cla san pham dhu md trong bé dang hiéu chudn; ching khdng dugc hiéu chinh thé tich vé 15 °C
hodc 20 °C.

A.2 Hiéu chinh déi véi cac hidu (ng nhiét 13n thanh bé

Thé tich tich Ity tinh dugc bing cach st dyng céc hé sb tai A.1.1 hodc A.1.2, két qua nhén duoc
Ia cac thé tich tai nhiét 46 do duwoe ctia chét 1dng trong bd. Céc thé tich nay 14 twong dwong céc
dung tich thanh phin cda bé tai mirc chét I6ng do urge. Néu bang dung tich yéu cau higu chinh tai
mét sé nhiét 66 khac, thi digu chinh dén nhiét G @6, hiéu chinh dwgc tinh.déi véi s co, gian né
nhiét ctia thanh bé, s dung Cang thire sau:

Vie= Vi [1+2a (tc - 1,)] (A6).
trong do

V.  lathd tich tai nhiét @& yéu cu cho hidu chudn,

v,  lathd tich da didu chinh, do dwoce bing ddng hd, tai nhiét dd clia bé, 1

fe |4 nhiét @8 yau cAu cho hiéu chuln, tinh bing °C;

i & nhigt @9 clia bé, tinh bang °C;

a 3 hé sb gian n& tuyén tinh trén @6 c cla kim loai ché tao b, tinh bing °C™".

Nhiét dd thanh bé, r,, dugc xac dinh theo mét trong cac phwong phap néu tai Phy luc B hoac
Phu lyc E ctia TCVN 11156 -1 (ISO 7507-1).

C6 thé sl dung céc gi4 trj a sau:
thép mém: 11 107%™
thép khoéng gi: 17 x 107 °C™"

Néu g4 biét cac gia trj thyec té clia a, thi wu tién st dung cac gid tri nay hon cac gia tri néu trén.

A.3 Hiéu chinh d8i véi cac anh hwdng nhiét Ién thwde do mire va qua doi

Thuéc do mirc va qud doi d4 dwec chirng nhan tai nhigt 4§ chuén bang 20 °C. Néu str dung chung
& céc nhiét @6 khac trong dai 20 °C # 5 °C, thi hiéu chinh @bi v&i sy thay @i nhiét dd nay 1a nhd
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(1 mm trén 18 m) va c6 thé bd qua trong moi treéng hop. Ngoai dai nhiét 44 nay, cb thé yéu clu
hiéu chinh. '

Céng thirc A.2 higu chinh dung tich clia bd v& nhigt d chuan, r,, nhwng chi déi véi sy gian no
b& mat. Kich thwéc thir ba d6 13 mirc chét 1dng, duge do bing thudce do mive va qua doi. 86 do nay
dwoc hiéu chinh vé& nhiét @ chudn cla bing hiéu chudn bé, nhw thé hién tai Cang thire (A.7).

Néu bé dang hiéu chudn dugc ché tao tir thép mém, hé sé gidn nd tuyén tinh cla cd kim loai bé va
ctia thwéc do b th coi la twong dwong va nhu véy tai bt ky mirc chét 1dng ndo, sé do tai nhiét 4o
chuin chirng nhéan cla thwéce 1a 20 °C. BAt ky higu chinh nao cla sé do mirc chét I1dng vé nhigt 4o
chun chirng nhan clia bing dung tich b& s& bing tlr 20 °C @én nhiét 46 chudin chirng nhén cla
bang dung tich clia bé.

Néu bd dang hiéu chudn dwgc ché tao tir vat liéu khéc, hé s6 gian nd tuyén tinh clia ca kim loai bé
va cta thude do sé khac nhau va nhiét 4§ cda thwdc 1a trung binh clia nhigt 4 chét 16ng nap vao
va nhiét @ clia tAng tréng (khdng ¢ chat 1dng) trong bé.

Le=Ls[1+alts— 1)) (A7)
trong dé

L.  la mic chét 1dng tai nhiét 38 yéu ciu cho hidu chudn, «;

L,  lamic chét ldng do dugc tai nhigt 46 ¢

te ta nhiét d yéu ciu cho higu chudn;

ts .Ié nhiét cﬁg thuée do;

a la hé sé gidn n& tuyén tinh trén a6 C cla kim loai ché tao bé, tinh bing °C™.
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Phyluc B
(tham khao}

Sé lidu hién trwdng va cac bang tinh toan

Bang B.1 - Bing sé lidu hién trw¥ng - Higu chudn bing ddng hd thé tich siv dyng nwéc [am
chét 16ng hidu chudn
(B&: XON 13; tai: Vallon de Vinasse)

1 2 3 4 5 6 7 8 9
sé Hé sb Lwu Dwéithé | Thdtichtrén | Thétich M Nhigtadd | Nhigtd
dot | ddnghd | lweng | tich chudn adng hd tichlgy | chétldng trén trong b

ddng hd
do
m/h I I [ mm °%c °c

1 0,899 2 14 5 5 0 12,1 12,9

2 0,899 2 14 5 500 505 71 12,1 12,9

3 0,889 2 14 5 500 1005 127 12,1 12,8

4 0,999 2 14 5 1 000 2005 212 12,2 12,8

5 0,999 2 14 5 1.000 3005 284 12,2 12,8

6 0,999 2 14 5 1 000 4 005 353 12,2 12,7

V4 0,999 2 14 5 1 500 5 505 - 448 12,3 12,7

8 0,999 2 14 5 1500 7 005 538 12,3 12,7

9 09982 14 5 1500 8 505 622 12,4 187
10 0,999 2 14 5 1500 10 005 701 12,4 12,6
11 09992 | 14 5 2000 12 005 798 125 | 1286
12 0,909 2 14 5 2 000 14 005 893 12,6 12,6
13 0,999 2 14 5. 2 000 16 005 985 12,5 12,6
14 0,999 2 14 5 2 000 18 005 1075 12,6 12,6
15 0,999 2 14 5 2 000 20 005 1163 12,6 12,6
16 0,999 2 14. 5 2500 22 505 1271 12,6 126
17 _| 09992 14 5 2500 25 005 1379 12,6 12,6
18 0,999 2 14 5 2 500 27 505 1488 12,7 12,6
19 0,999 2 14 5 2 500 30 005 1597 12,7 12,6
20 0,999 2 14 5 2 000 32 005 1685 12,7 12,7
21 09992 14 5 2 000 34 005 1774 12,7 12,7
22 0,899 2 14 5 2 000 36 005 1864 12,7 12,7
23 0,899 2 14 5 2000 38 005 1955 42.7 12,7
24 0,099 2 14 5 2000 40 005 248 12,8 12,7
25 0,899 2 14 5 2 000 42 005 2144 12,8 12,7
26 09992 14 5 2 000 44 005 2246 12,8 12.7
27 0,999 2 14 5 1 500 45 505 2325 12,8 12,8
28 0,999 2 14 5 1500 47 005 2407 12,8 12,8
29 09992 14 5 1 500 48 505 2496 12,9 12,8
30 0,899 2 14 5 1500 50 005 2 598 12,9 12,8
31 0,899 2 14 5 1.000 51 005 2674 12,9 12,8
32 0,999 2 14 5 1 000 52 005 2762 12,9 12,8
33 0,999 2 14 5 500 52 505 2818 12,9 12,8
34 0,999 2 14 5 500 53 005 2893 12,9 12,8
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Bang B.2 — Bang tinh todn — Hiéu chudn bing déng hd thé tich st dung nwéc lam chét 16ng hiéu chuin
(Bé&: XON 1; {ai: Vallon de Vinasse)

1 2 3 4 5 6 7 8 8a b gc 10 11 12 13 14 15 16
$6 | Lwu | Thé | Thé H:;sé Thé | Nhiat [ Nnigt | Khéi Khéi Thé | Thé Higu Thé | Méc | Higu | Mdec
dot | egng | tich | tich | dong | tich as do lweng Iwvorng vcE | tich tich chinh tich chit | chinh | chit
tich | dot | hd higu | tai tai lriéngcaa| riéng chit | tich |nhiétdd| tich gy | l0ng | nhigt |long a3

lay chinh | déng | bé {nwéctai | cla @ ltiv tai (12NN D8l 43 hjay | tai as higu

hé nhigtdp | nwoc N9 | MY VB 15°C| chinn | t°C | thwéc | chinh

do ddng hé | tai nhiét tit’cl t°C tai dovd | tai1s

do do be 15°C 15°C C
. (45) (9a/8b) {6x9c) {11%12) (14x15)

mh | m | m m’ °c °c kgm® | kgim® m* m’ m® mm mm

1 14| 0,005 | 0,005| 0,9992] 0,0050] 121 | 12,9 | 9994848 999,3886|1,00010] 0,0050{ 0,0050¢ | 1,00005| 0,005 0 |ogo9e7?7| ©
2 14| 0,505 | 0,500| 09992] 04996 12,1 | 12,9 | 999,4848| 999,3886|1,00010]| 0,4996] 0,5046 | 1,00005| 0,505 | 71 10,999977| 71
3 14 | 1,005 | 0,500| 0,9992| 0,4996] 12,1 | 12,9 | 999,4848| 999,3886(1,00010 | 0,4996{ 1,0043 | 1,00005| 1,004 | 127 [0999976( 127
4 14 12,005 | 1,000| 0,9992]| 0,9992| 122 | 12,8 | 999,4732| 999,4010{1,00007 | 0,9993( 2,0036 | 1,00005| 2,004 | 212 [0,999976| 212
5 14 | 3,005 | 1,000| 0,9992| 0,9992| 12,2 | 12,8 | 999.4732| 999.4010]1,00007 | 0,9993| 3,0028 | 1,00005| 3,003 | 284 |0,999976| 284
6 14 {4,005 | 1,000] 0,9992| 0,9992| 122 | 12,7 | 999,4732| 999,41341,00006 | 0,9993( 4,0021 | 1,00005{ 4,002 | 336 |0,099076| 336
7 14 | 5505 | 1,500] 0,0002| 1,4988| 12,3 | 12,7 | 999.4615| 999.4134|1,00005] 1,4989| 55010 | 1,00005| 5,501 | 448 [0,908076| 448
8 14 | 7,005 | 1,500 0,9992| 1,4988| 12,3 | 12,7 | 999,4615| 999,4134|1,00005| 1,4989! 6,9998 { 1,00005| 7,000 [ 538 [0,999975| 538
9 14 | 8,505 | 1,500 0,9992| 1,4988| 124 | 12,7 | 999,4497| 999.4134{1,00004| 1,4989] 8,4967 | 1,00005| 8499 | 622 [0,999975| 622
10 | 14 [10,005] 1,500 0,9992| 1,4988| 124 | 12,6 | 999 4497 | 999,4256|1,00002 1,4988{ 9,9975 | 1,00005| 9,998 | 701 |0,999975| 701
11 | 14 |12,005| 2,000 0,9992| 1,9984| 12,5 | 12,6 | 999,4377| 999,4256|1,00001] 1,9984] 11,9960 1,00005| 11,897 | 798 [0,999975] 798
12 | 14 114,005| 2,000)| 0,9992) 1,9984| 12,5 | 12,6 | 9994377 999,4256|1,00001] 1,9984| 13,9944 | 1,00005| 13,695 | 893 [0,999975| 893
13 | 14 116,005] 2,000| 0,9992( 1,9984| 12,5 | 12,6 | 999,4377| 999,4256 [1,00001| 1,8984| 15,9928| 1,00005| 15994 | 985 |0,995974| 985
14 | 14 [18,005| 2,000]| 09992} 1,9984| 12,5 | 12,6 | 999,4377| 999,4266|1,00001] 1,9984| 17,9912 1,00005| 17,992 | 1075 |0,999974| 1075
15 | 14 |20,005] 2,000| 09992 1,9984| 126 | 12,6 | 9994256 999,4256 |1,00000| 1,9984| 19,98961 1,00005| 19,991 | 1163 |0,999974| 1163
16 | 14 |22505] 2,500 0,9992| 2,4980| 12,6 | 12,6 | 999.4256| 9994256 1,00000( 2,4980| 22,4876 1,00005| 22489 | 1271 [0,999974| 1271
17 |14 |25,005] 2,500 0.9992| 2,4980| 12,6 | 12,6 | 999,4256| 999,4256]1,00000| 2,4980| 24,9856{ 1,00005| 24,987 | 1379 |0,999974| 1379
18 | 14 |27.505| 2,500 | 0,9992| 2.4980| 12,6 | 12,6 | 999,4256| 999.4256(1.00000| 2,4980| 27.4836| 1,00005| 27,485 | 1488 |0,999974| 1488
19 | 14 |30,005] 2500 0,9992{ 2,4980| 12,6 | 12,6 | 999,4256] 899,4256|1,00000| 2 4980( 20,9816 1,00005| 25983 | 1597 |0,999074| 1597
20 | 14 [32,005} 2,000| 0,9982] 1,9984] 12,7 | 12,7 | 999,4134{ 999,4134[1,00000) 1,9984| 31,9800] 1,00005| 31,982 | 1685 |0,999975| 1685

¥SEEL NADL
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Bang 2 — (két thic)

1 2 3 4 5 6 7 8 9a 9b 9c 10 11 12 13 14 15 16
6 | Lwu | Thé | Thé |Hésé | Thé | Nhigt | Nhiét | Khdi Khéi Thé | Thé Higu Thé | Méc | Higu | Moc
dot | lwong | tich | tich | déng | tich dé |dotai | Iwong Iwgng vcf | tich tich chinh tich chat | chinh | chét
tich | dot | h& | higu | tai | bé |riengcua| riéng chit | tich |nhiétdd| yich1gy | ong | nhiét (long &3
lay chinh | ddng nwéctai | cua 6na | 1y tai |20 b| gz higy | tai ad higu
hé nhigt dd | nwoc ong | WYl 1y315°C| chinn | t°C | thuéc | chinh
do adng hé | tai nhigt tait’q t°C tai ) dové | tai15
6 -do as be 15°C 15°C °c
X
o) (aargb) | (6¥80) (11%12) (14x15)
mbb | m* | o’ m* | °C | °C | kgim® | koim® m’ m* m' | mm mm

21 14 |34,005| 2,000] 0,9992| 1,9984| 12,7 | 12,7 | 999.4134| 999,4134|1,00000|1,9984| 33,9784 | 1,00005| 33,980 | 1774 [0,999975| 1774
22 14 136,005| 2,000)| 0,9992| 1,9984| 12,7 |."127 | 999 4134| 999,4134|1,00000|1,9984| 35,9768 | 1,00005| 35,979 | 1864 |0,999975| 1864
23 14 |38,005( 2,000| 0,9992( 1,9984( 127 | 12,7 | 999,4134| 999,4134|1,00000 1,9934' 37,9752 | 1,00005| 37,977 | 1955 |0,999975| 1955
24 14 |40,005| 2,000] 0,6992| 1,9984| 12,8 | 12,7 |999.4010| 999,4134(0,99999 1.9984I 39,9736 1,00005| 39,976 | 2048 {0,999975| 2048
25 14 |42,005] 2,000| 0,9992| 1,9984( 12,8 | 12,7 | 999,4010| $99,4134|0,99999!1,9984) 419720 1,00005} 41,974 | 2144 {0,999975| 2144
26 14 {44,005| 2,000{ 0,0992 1,9984| 128 | 12,7 | 999,4010( 999,4134)|0,99999| 1,9984| 43,9704 | 1,00005| 43,973 | 2246 0,999075| 2246

27 14 |45,505{ 1,500] 0,9992{ 1,4988| 12,8 | 12,8 | 999,4010| $99,4010}1,00000|1,4988] 454692 | 1,00005| 45471 | 2325 [0,999976| 2325
28 14 |47,005| 1,500] 0,9992| 1,4988| 12,8 | 12,7 | 999,4010( 999,4010{1,00000]1,4988 46,9678 | 1,00005| 46,970 | 2407 |0,999976| 2407

29 14 48,505 1,500| 0,9992| 1,4988| 12,9 | 12,7 | 999,3886| 999,4010{0,99999|1,4988) 48,4667 | 1,00005| 48,469 | 2496 |0,999976| 2496

30 14 |50,005| 1,500 | 0,9992| 1,4988| 12,9 | 12,7 [ 999,3886| 999,4010/0,99999(1,4988 49,9655 | 1,00005| 49,968 | 2598 |0,999976| 2598
31 14 |51,005| 1,000] 0,9992]| 0,9992( 12,9 | 42,7 [ 999,3886| 999,4010(0,99999|0.,9992| 50,9647 | 1.00005| 50,867 | 2674 [0,999976] 2674
32 14 |52.005/| 1,000| 0,9992| 0,9992| 12,9 | 12,7 | 999,3886| 999,4010(0,99999|0,9992] 51,9639 | 1,00005| 51,967 | 2762 |0,999976| 2762

33 14 |52,005| 0,500] 0,9992] 0.4996| 12,9 | 12,7 | 999,3886| 999,4010(0,99999|0,4996{ 52,4635 | 1,00005| 52,466 | 2816 [0,999976| 2816

34 | 14 |53,005{ 0,500| 0,9992| 0.4996| 12,9 | 12,7 | 999,3886| 999,4010/0,99999|0,4996) 52,9631 1.00005| 52,966 | 2893 |0,999976| 2893
Dbng ho sb: 4321 Nhiét @& chuén ciia bang hiéu chuan phai 14 15°C

Nhiét 4o trung binh méi trrrng xung quanh, A = 14 °C | Vat lidu ché tao bé: thép mém

Hé sb gisn n& bd mat = 0,000 022 °C/mim

Hé sb gi&n n& tuyén tinh cira thude cudn kim loai (thép khdng gi) : 0,000 017 °Cim/m

Nhiét 66 chudn clia thwéc cudn =20 °C

SLOZ:vSLLL NADL
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Bang B.3 — Bang sé li¢u hién triedng — Higu chun bing ddng hd thd tich sir dyng diu héa lam
chét 1ong higu chudn
(B&: XON 13; tai: Vallon de Vinasse)

1 2 3 4 5 6 7 8 9

Lwu Dwé&i Thé tich Thé tich Mirc Nhigt 46 trén | Nhidt d

sé | Hesé | lwong | thétich trén tich lay | chdtldng | ddnghddo | trongb

ot | gdng hd - chudn | ddng hé do - -
m/h | | | mm C C

1 0,998 2 18 10 10 0 18,3 17,5
2 0,998 2 18 10 200 210 63 18,3 17,5
3 0,998 2 18 10 250 460 110 18,4 17,6
4 0,998 2 18 10 240 700 149 18,4 17,7
5 0,998 2 18 10 250 950 185 18,4 17,8
6 0,998 2 18 10 400 1350 250 18,4 17,8
7 0,998 2 18 10 400 1750 315 18,4 17,9
8 0,998 2 18 10 450 2 200 365 18,4 17,9
9 0,998 2 18 10 600 2 800 423 18,4 17,9
10 | 0,9982 18 10 . 900 3 700 510 18,4 18,0
11 | 09982 18 10 1000 4700 589 18,4 18,0
12 | 09982 18 10 1400 6 100 690 18,4 18,1
13 | 09982 18 10 1500 7 600 794 18,4 18,1
14 | 09982 18 10 2 000 9 600 918 18,4 18,2
15 | 09982 18 10 2 400 12 000 1065 18,4 18,2
16 | 09982 18 10 2005 14 005 1180 18,4 18,2
17 | 09982 18 10 1800 15 805 1270 18,5 18,3
13 | 09982 18 10 1800 17 605 1360 18,5 18,3
19 | 09982 18 © 10 1520 19 125 1446 18,5 18,3
20 | 09982 18 10 1 950 21075 1555 18,5 18,3
21 | 09982 18 10 1950 23 026 1666 18,5 18,3
22 | 09982 18 10 2100 25 125 1784 18,5 18,3

23 | 09982 18 10 1800 26 925 1898 18,5 18,3
24 | 09982 18 10 1 500 28 425 2012 18,6 18,4
25 | 09982 18 10 1 500 29 925 2126 18,6 18,4
26 | 09982 18 10 1295 31220 2225 18,6 184
27 | 09982 18 10 1275 32495 2355 18,6 18,4
28 | 09982 18 10 980 33475 2455 18,7 18,4
29 | 09982 18 10 930 34 405 2555 18,7 18,5
30 | 09982 18 10 550 34 955 2640 18,7 18,5
31 | 09982 18 10 400 35 355 2750 18,7 18,5
| 32 | 09982 18 10 450 35 805 2890 18,7 18,6
33 | 09982 18 10 350 36 155 2999 18,8 18,7
34 | 09982 18 10 195 36 350 3120 18,8 187
35 | 09982 18 10 14 36 364 3129 18,8 18,7

Knédi lugng riéng clia dAu hda tai 15 °C = 0,792,0 kg/m’
| Ddng hé sb: 6464
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Bang B.4 — Bang tinh toan — Hiéu chudn bing ddng hd thé tich str dung dau héa 1am chit Idng hidu chuin

1 2 3 4 5 6 7 8 9a ob 10 11 12 13 14 15 16 17
sé | Lwu Thé | Thé Hé sd Thltich | NRIgt | Nhigt | VCF VCF Thé Téngthé | Thétich Higu Thé tich | Mirc Higu Mirc
dot | luong | fich [ tich dénghd | hidu dgtgl astai | tai tai tich tal | tich tal bh tait°C chinh tichfiy | chdt chinh chit

tich | gia chinh déng hé nhift | nhiét 15°C 15°¢c nhigt dtg da hidu I4ng tai nhlat_d{: Iérlg
iGy | ting hé do ds | dabé 1118h thanh bé chinh t°c thuée da
:ie ?:?: (6x9a) Nhi& d¢ [ (1213 c:g::gé c‘:ﬁ:h
Bon | m'h I I 1 c c I i ! =(Th+A)8 I mm mm
vi
1 18 10 10,0 - 17,5 |09968 | 09976 | 997 5,97 9,99 0,999955 10 0 - 0
2 18 210 | 200 099820 | 19964 | 183 | 175 |0,9968 | 09976 | 19902 208,98 209.48 0,999955 209 63 1,000042 63
3 18 460 | 250 099820 | 24955 | 184 17,6 | 0,9968 | 09975 | 248,74 457,73 458,86 0,999953 459 110 1000044 | 110
4 18 700 | 240 099820 | 23957 | 184 17,7 | 0,9968 | 0.9974 | 238,79 696,52 698,31 0,999951 698 149 1,000048 | 143
5 18 950 | 250 099820 | 24955 | 184 178 109568 | 09973 | 24874 945,27 947,79 0.899349 948 185 1,000048 185
[ 18 1350 | 400 0,99820 | 399,28 18,4 178 | 09968 | 09973 | 397,99 1343,26 134684 | 0,999949 1347 250 1,000048 | 250
7 18 1750 | 400 ©,99820 | 390,28 18,4 179 | 05968 | 0,9973 | 397,99 1741,25 174605 | 0999947 1746 315 1000049 | 315
8 18 2200 | 450 099820 | 449,19 | 184 | 179 | 09968 | 09973 | 447,74 | 218899 219502 | 0999947 2195 365 1,000049 | 385
9 18 2800 | 600 0,99820 | 598,92 18,4 179 | 09968 | 09973 | 59699 | 278597 | 270365 | 0000047 2794 423 1,000049 | 423
10 13 3700 | 900 0,99820 | 898,38 18,4 18,0 u.,ases 09672 | 89548 | 361845 3691,97 | 0,999945 3652 510 1,000051 510
11 18 4700 | 1000 | 099820 | 998,20 | 184 180 | 09965 | 09971 | 99498 | 467643 4689,79 | 0,999945 4690 589 | 1,000051 589
12 18 6100 | 1400 | 099820 | 139748 | 184 181 | 09968 | 08971 | 139207 | 606,39 6087,29 | ©,990943 6087 690 1,000053 | 690
13 18 7600 | 1500 | 090820 | 149730 | 184 181 | 09968 | 0,9971 | 145246 | 7561.86 7584,15 | 0,999943 7484 794 1,000053 | 794
14 18 9600 | 2000 | 0,99820 | 199540 | 184 18.2 | 0,9968 | 0,9970 | 1989,95 | 9551,81 9580,93 | 0999941 9580 918 1,000054 | 918
15 18 12000 | 2400 | 099820 | 239568 | 18,4 18,2 | 0,9968 | 09970 | 238794 | 1193975 | 11976,16 | 0.999941 11975 1065 1,000054 | 1065
16 18 14005 | 2005 | 099820 | 200139 | 184 18,2 | 0,9068 | 09970 | 1904,83 | 1303468 | 1307717 | 0999941 13976 1180 1,000054 | 1180
17 18 15805 | 1800 | 099820 | 179676 | 18,5 18,3 | 09967 | 09960 | 179079 | 1572549 | 1577485 | 0,999039 15774 1270 1,000086 | 1270
18 18 17605 | 1800 | 099820 | 179876 | 1858 18,3 | 00067 | 05969 | 179079 { 1751626 | 17571,26 | 0,995939 17570 1360 1,000056 | 1360
19 18 19125 | 1520 | 0,99820 | 151726 | 185 18,3 | 09967 | 0,9969 | 1512,23 | 1902849 | 1908824 | 0,999939 19087 1446 1,000056 | 1446
20 18 21075 | 1950 | 0,99820 | 194649 | 185 18,3 | 0,967 | 0,9569 | 1940,03 | 20968,52 | 213436 | 0,999939 21033 1555 1,000056 | 1555

¥SELE NADL
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Bang 4 — (két thic)

1 2 3 4 5 & 7 8 9a 9b 10 11 12 13 14 15 16 17
S6 | Leu [ Thé | Thé uz sb Thé tich | Mhiét | Nhlgt | VCF VCF Thé | Téngthd | Thétich Higu Thétich | Méc Hidu Mirc
dot | legng | tieh | tich afng hd |  higu dotai | ddtal | tal | tal | tich tai | tich tal | bétalt°C chinh tich lily | chét chinh chit
tich | gia chinh déng bé nhigt | ohigt 15°C 15°C nhiét 45 dai hidu | léng tai nhiét & léng

oy | ting hd do as | asnd 1190 thanh bd ¢hinh t°C thudcdo | @3

"%9 Nhistds | (12x13) Msie | g
{6x9a) bé chinh

Bon [ m'm ! | I °c °c t | | ={TH+AVG i mm mm

vi

21 18 | 23025 | 1950 | 099820 | 194649 | 185 | 183 | 09967 | 0,9969 | 194003 | 22908.55 | 2208048 | 0999938 | 220879 1666 1,000056 | 1666
22 18 | 25125 | 2100 [ 099820 | 200622 | 185 | 183 | 09967 | 09968 | 208926 | 2400781 | 2507630 | 0.998930 25075 1784 1,000056 | 1784
23 18 | 26925 | 1800 | 099820 | 179676 | 185 | 183 | 09967 | 09060 | 1790,79 | 2678860 | 2687271 | 0999939 26871 1808 | 1,000056 | 1808
24 18 | 28425 | 1500 [ 099820 | 1497,30 | 186 | 184 |0,9966 | 09966 | 142,18 | 2828078 | 2837242 | 0.999937 268371 2012 1,000058 | 2012
25 18 | 29925 | 1500 | 059820 | 149730 | 186 | 184 | 09966 | 09968 | 1492,18 | 2077296 | 2086944 | 0999937 29868 2126 1,000058 | 2126
26 18 | 31220 {1205 | 099820 | 120267 | 186 | 184 |o0o066 | noo6s | 123825 | 3108121 | 3116186 | 0099937 31160 2225 | 1000058 | 2225
27 18_ | 32495 [ 1275 | 099820 | 127270 | 186 | 184 | 09966 | 09968 | 1268,35 | 3232056 | 3243432 | 0,999937 32432 2355 1,000058 | 2355
28 18 | 33475 | sso 099820 | ©7824 | 187 | 184 | 09065 | 09968 | 97480 | 3330426 | 3341220 | 0999936 33410 2455 1.000058 | 2455
29 18 | 34405 | 930 099820 | 82833 | 187 | 185 | 09965 | 09967 | 92507 | 3422043 | 3434345 | 0,999935 34341 2555 1,000060 | 2555
30 18| 34955 | 550 099820 | 54001 | 187 | 185 | 09965 | 09967 | 547,08 | 3477651 | 3489236 | 0,999935 34850 2640 1,000060 | 2640
3 18| 35356 | 400 00982¢ | 39928 | 187 | 185 | 09965 | 00967 | 39788 | 3517430 | 3528156 | 0999535 35289 2750 1,000060 | 2750
3z 18 | 350805 | 450 099870 | 44919 | 187 | 186 [ 09965 | 09966 | 44761 | 3862201 | 3574425 | 0999933 35742 2890 1,000061 | 2890
33 18 | 36155 | 3sp 099820 | 34937 | 188 | 187 [ 09964 | 09965 | 34811 | 3sevo11 | 3600681 | 0999932 36094 2999 1,000063 | 2999
k¥ 18 | 36350 | 195 099820 | 19465 | 188 | 18,7 | 09964 | 09965 | 19385 | 3616406 | 3629144 | 0599932 36289 3120 | 1,000063 | 3120
35 18 | 26264 | 14 099820 | 13,97 188 | 187 (09964 |08965 | 1352 | 36177.99 | 3630592 | 0,990032 36303 3129 1,000063 | 3129

Ping hd sb: 4321
Nhigt 49 trung binh mai trrdng xing quanh, A= 14°C

a Tir Bing 54B ciiz 1SO 91-1:1992 hodic ISO $1-2:1591.

Nhiét @8 chudn cda bang higu chuln phdila 15°C

Vit lidu chié tao bl:thép mim

H& 56 gifin n& bd mit = 0,000 022 *Cim/m
Hé s& gifin n& tuyén tinh cla thirde cudn kim loai: 0,000 011 °Cimim

Nhiét 48 chudn cia thuée diy = 20 °C
N.B. TAt ci cdc phép tinh todn Suegc thiee hign phil hop véi Didu 10. DI véi myc dich trinh by thi bidu thj cAc két qua a&n hal chir 54 thap phan.

¥SLEL NADL
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Thw muc tai liéu tham khao
TCVN 11156-2 (ISO 7507-2), Ddu mo va céc sén phdm déu md dang léng — Hiéu chuén bé b
ding — Phan 2: Phuong phép dudng quang chuén.
TCVN 11156-3 (ISO 7507-3), Dau mé va c&c san phdm déu md dang 16ng — Hiéu chuén bé t
dimg — Phéan 3: Phuong phép tam gidc quang.
TCVN 11156-4 (1SO 7507-4), Ddu md va cac sén phdm d4u mé dang 16ng — Hiu chudn bé t
dimg — Phén 4: Phwong phép quang dién t& do bén trong.
TCVN 11156-5 (ISO 7507-5), D4u mé va céc sén phdm ddu md dang Iong — Hiéu chudn bé ti
dung.— Phén 5: Phuong phép quang dién tr do bén ngoai.

ISO 8311, Chét Idng hydrocacbon nhe, lanh — Higu chudn cac bé mang méng va céc bé fang
doc 1ap trén tau — Céc phép do vét ly.

ISO 9091 -1, Chét ldng hydrocacbon nhe lanh — Higu chudn céc bé dang hinh céu trén tau
Phén 1: Phép quang tréc 13p thé. (stereo-photogrametry)

ISO 9091 -2, Chét 1dng hydrocacbon nhe lanh — Hiéu chuén céc bé dang hinh cdu trén tau
Phén 2: Phép dac tam gic. (triangulation)

PATTERSON, J.B. and MORRIS E.C, Measurement of Absolute Water Density, 1 °C to 40 °C
Metrologia, 31, 1994, pp. 277-288.

BIGNELL, N., Metrologia, 19, 1983, pp. 57-59.
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