PLVN VAN BAN KY THUAT DO LUONG VIET NAM

DPLVN 358 : 2022

NGUON CHUAN NHIET PO / PO AM KHONG KHi
QUY TRINH HIEU CHUAN

Temperature / Humidity Generator - Calibration procedure

HA NOI - 2022




L&i noi dau:

DPLVN 358 : 2022 do Ban k¥ thuat do luong TC 11 “Ph}rong tiéq do nhiét do va cgic dal
luong Iién’ qguan” bién soan, Vién Po luong Viét Nam de nghi, Tong cuc Ti€u chuan Po
luong Chat lugng ban hanh.
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Nguoén chuan nhiét dé / d6 am khong khi
Quy trinh hiéu chuan

Temperature / Humidity Generator - Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat nay quy dinh quy trinh hiéu chuan nguon chuan nhiét d6 / &6 4m khong
khi (sau day goi tat 1a ngudn chuan) co:

- Pham vi do nhiét do: (5 + 50) °C, 6 khong dam bao do str dung | X; | < 0,3 °C,

- Pham vi do d6 am: (10 + 95) %RH, d6 khong dam bao do sir dung | Xrn | < 2,5 % RH
dung dé kiém dinh phuong tién do nhiét do / d6 4m khong khi.

Ghi ch: Quy trinh ciing dp dung dé hiéu chudn chudn do am dé kiém dinh phwong tién
do tw dong lién tuc cdc théng sé khi twong thity van.

2 Giai thich tir ngir

Céc tir ngir trong vin ban nay duoc hiéu nhu sau:

2.1 D6 am twong d6i (sau day goi tit 1a d6 am): 1a ty s cua 4p suét riéng phan cta hoi
nudc trong khong khi am trén 4p suat riéng phan cta hoi nudc bio hoa ¢ ciing nhiét do,
don vi la %RH.

2.2 Nguén chuan: 1a mot hé théng, trong do gia tri nhiét 4o, do am duoc thiét lap trong
déi 1am viéc v&i dd chinh xac cao, d6 6n dinh va do déng déu trong vung lam vi¢c theo
dic trung k¥ thuat ctia ngudn chuan.

2.3 Phuong tién do nhiét 46 / 46 am khong khi (sau ddy goi tat 13 nhiét / 4m ké) 1a thiét
bi dung dé do va theo ddi nhiét d9, d6 4m khong khi

2.4 Am ké diém suong: 13 thiét bi do d6 4m khong khi c6 do chinh xac cao bang cach
do nhiét do diém swong (dew point) hodc nhiét do diém bang (frost point).

2.5 D6 6n dinh: 1a thong sb ctia ngudn chuin, dic trung cho sy thay dbi theo thoi gian
tai gia tr1 dat.

2.6 Do ddng déu: la thong sb cua ngudn chudn, dic trung cho su thay dbi theo khong
gian tai gia tri dat.

2.7 Vi tri do: 14 vi tri khong gian bén trong ngudn chudn c¢6 b tri cac dau do chuan dung
dé xac dinh céac thong s6 nhiét do va do 4m trong qua trinh hiéu chuan..

3 Cac phép hiéu chuin

Phai 1an luot tién hanh cac phép hiéu chuén ghi trong Bang 1.
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Bdng 1
TT Tén phép hiéu chuian Tl}eo dicu nee
: cua quy trinh
1 Kiém tra bén ngoai 7.1
2 Kiém tra k¥ thuat 7.2
3 Kiém tra do lwong 7.3
3.1 Xéc dinh sb hiéu chinh cua nguén chuan nhiét 46/ d6 73131
Am 3.3
3.2 Xéc dinh d6 ddng déu ctia ngudn chuan 7.3.3.2
3.3 Xéc dinh d6 on dinh cia ngudn chuan 7.3.3.3
4 U'éc lwgng d9 khong dam bio do 8

4 Phwong tién hiéu chuan

Céc phuong tién dung dé hiéu chuan ngudn chuan nhiét d6 / d6 am khong khi duoc quy

dinh trong Bang 2.
Bdng 2
T Tén phwong tién hi¢u Pic trung ky thuit do lwong | Piéu muc ap
chuan co ban dung
1 |[Chuéin do ludng
1.1 | Am ké diém suong chuan. |Pham vi do: Phu hop voi dai
nhié‘t do/ Q(f) am lam viéc C}"la
nguon chuan nhiét do / do am. 6,7
1.2 | Bo donhiétdo dakénh  |Pg khong dam bao do: Nhiét do/
d6am<0,1°C/1,2%RH
2 | Phuwong tién phu
H¢ thér}g ga 1§1p cac nhiét
2.1 | ké chuan va am ké diém
suong chuan.
2.1 | Kinh ltp Do phong dai tdi thiéu: 2x
6,7
bong ho do khoang thoi |Pham vi do t6i thiéu: 60 min
2.2 . LA iz As 1 eR
gian D0 phan giai toi1 thi€u: 1 s
23 Cdn tinh khiét, ging tay,
' gié lau v¢ sinh tu nhiét.
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5 Piéu kién hiéu chuin

Khi tién hanh hiéu chuén, phai dam béao cac diéu kién sau day:

- Nhiét d6 moi truong: (23 + 5) °C;

- D6 4m moi trudng: < 85 %RH;

- Dién 4p ngudn cung cip phai 6n dinh d¢é dam bao yéu cu hiéu chuan.

6 Chuan bi hi¢u chuan
Truée khi tién hanh hiéu chuin phai thuc hién cac cong viéc chuin bi sau day:

- Kiém tra tinh trang hoat dong ctia nguon chuan nhiét &m can hi€u chuan theo huéng
dan str dung cia nha san xuat;

- Chuén bi cac dau do nhiét d chuan, nhiét ké diém suong ro1 dat cac dau do chuan vao
nguon chuan nhiét am;

- Cac dau do chuan dugc dit c6 dinh phan bd déu trong khong gian ciia nguén chuan
nhiét 4m, phan b theo cac goc cia mot hinh khdi lang tru cach cac thanh cua ngudn
chuan nhiét Am mot khoang cach tir 50 mm dén 60 mm va 1 dau do nhiét do chuan duoc
dit ¢b dinh tai tAm hinh hoc caa nguén chuin nhiét 4m cung voi am ké diém suong (xem
hinh 1);

- Lap céac dau do nhiét 6 chuan vao thiét bi chi thi (hodc tw ghi) chuan theo dung vi tri
cac kénh (xem s ghi trén dau ctia ddu do nhiét d6 chudn)/ghi nhiét do theo cac kénh
tuong ung.

':"z'_x 1 )

Hinh 1. So @6 b6 tri 9 diu do nhiét d va nhiét do diém swong
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Viéc ld'p dat s6 cac nhiétké la 3, 5 hay 9 phu thuoc vao thé tich ciia nguén chudn:
- Thé tich nguon chudn <0,1 m3: sé nhiét ké lap dat 1a 3 hodc 5;
- Thé tich nguon chudn > 0,1 m3: s nhiét ké ldp dat 1a 9.

7 Tién hanh hi¢u chuin
7.1 Kiém tra bén ngoai

Kiém tra bén ngoai theo cac yéu ciu sau day:

7.1.1 Ky, nhin hiéu ghi trén ngudn chuan phai rd rang, bao gom: Model thiét bi, s6 san
xuat, co s¢ san xuat, pham vi nhiét do, do am ...

7.1.2 Nguén chuan nhiét am khong bi niit v&, hu hong, canh va bao on phai kin.

7.2 Kiém tra k¥ thuét

Kiém tra k¥ thuat theo cac yéu cau sau day:

7.2.1 Kiém tra tinh trang hoat dong ctia ngudn chuan khi cung cap dién 4p danh dinh.
7.2.2 Hé diéu khién cac chirc ning ctia ngudn chuan phai hoat dong binh thudng.

7.2.3 B9 chi thi hoat dong on dinh, khong c6 hién tugng thay ddi dot ngot, bién dong.
D061 vbi chi thi higén s, cac s6 hién thi phai rd nét, khong bi mo hodc mat nét; doi voi
chi thi trong tu, vach chia phai con day du, khong bi nhoe hoac mat chir s0, kim chi thi
khong bi ket.

7.2.4 Cac bd phan khac cua nguén chuan nhiét 4m hoat dong khong co d4u hiéu bat
thuong.

7.2.5 Kiém tra quat d6i luu (néu c6) phai hoat dong binh thudng.

7.3 Kiém tra do luwong
Nguén chuan duoc kiém tra do ludng theo trinh tu, ndi dung, phuong phép va cac yéu
cau sau day:

7.3.1 Quy dinh chung

7.3.1.1. S6 diém kiém tra nhiét d9, do am tdi thiéu 1a 3 diém chia déu trong dai lam viéc
cua nguon chuan, kiém tra tr di€m nhiét do, d0 am thap dén di€m nhiét d9, do am cao.
7.3.1.2. Céc phép do duoc thyc hién khi gia tri cua ngudn chuin di 6n dinh trong 30
phut. Ghi két qua do khong it hon 15 1an tai moi diém kiém tra, moi lan cach nhau khong
it hon 1 phut.

7.3.2. Trinh tw kiém tra tai mét diém:
7.3.2.1. Dit gia tri cia ngudn chuan tuong tmg véi gia tri can kiém tra.
7.3.2.2. Sau khi gia tri dit da on dinh (theo Muc 7.3.1.2), doc s chi ctia bo hién thi
nguodn chuan va so chi cua cac gia tri chuan (tor dau chuan ¢ vi tri 1 dén vi tri k) va am
ké diém suong. Trinh tu doc theo thu tu:
Nguén chuan — chs — chy ... — che — am ké diém suwong — Ngudn chuan;

(the —mt1 —t2 .o — tg— td — tnc)
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Trong do:
t, tz, ..., to: Nhiét d6 cta nhiét ké chuén tht 1, tht 2, ...tha 9 (°C);
tq: Nhiét d6 cua 4m ké diém suwong (°C);

the: Nhiét d0 doc trén bo chi thi cua ngué)n chuin (°C);

Tir cac nhiét do ti VA tq tinh cac gia tri d6 am tai 9 vi tri trén, tinh toan d6 4m twong doi
hi (%RH) theo cong thirc:

h = %) 10004
e (t;) (1)
Trong do:
&, (t,): Ap suat bio hoa ctia hoi nudc ing véi nhiét 6 diém suong tg;

e.(t,) : Ap suat bao hoa cuia hoi nudc tng voi nhiét do ti.
Céc e(ty), e () dugc tinh theo cong thirc phu hop véi thang ITS-90:
6
e =exp{2ajT"‘2 +a, In(T)} ()
j=0

Trong do:
a0 = -2,8365744x103;
a1 = -6,028076559x10%;
a>=1,954263612x10";
a3 =-2,737830188x1072;
as=1,6261698x107;
as=7,0229056x107'7;
a6 = -1,8680009x10!3;
a7=2,7150305.
T 1a nhiét @6 diém suong hodc nhi¢t do khong khi twong ung (K).

7.3.2.3 Lan luot tién hanh do twong tu dbi voi cac diém kiém tra tiép theo cho dén diém
kiém tra cudi cung.

7.3.3 Xur Iy két qua hiéu chuin
7.3.3.1 Xac dinh sai s6 ngudn chuan:

a. Sai s6 nhiét d6 ctia ngudn chuan tai mdi diém nhiét do kiém tra duoc tinh theo cong
thirc:

At =too —t, +t, (3)
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Trong do:

Sto: Sb hiéu chinh cua dau do nhiét do sd 9, theo giéy chirng nhan hiéu chuén,

to : Gi4 tri trung binh nhiét d6 cta chi thi ngudén chuan tai mdi diém nhiét d kiém
tra, tinh theo cong thirc:

Enc = E itl
e (4)

b. Sai s0 d am twong doi ctia nguon chuan tai moi diém kiém tra dugc tinh theo cong thirc:

Ah == hnc - h9 (5)
hne : Gid tri trung binh d6 am cua chi thi nguff)n chun tai mdi diém kiém tra, tinh theo
cong thuec:
_ 1
hnc = — Z hi
Nz (6)

7.3.3.2 Xéac dinh d6 dong déu ciia ngudn chuan:
a. bo déng déu nhiét do cua nguén chuan tai mot diém duoc xac dinh nhu sau:

Sty = max(t, —t,) 1,2 .8 (7)

Trong do:
St - PO ddng déu nhiét d6 cia ngudn chuan tai moi diém kiém tra;

t_i : Nhiét d6 trung binh tai vi tri do tht i trong ngudn chuén.
b. b6 déng déu do 4m cua nguén chuén tai mét diém duoc xac dinh nhu sau:

Shy =+max(ho—hi) . 1,2,..,8 (8)

Trong do:
ohy,: D6 dong déu do am cua nguon chuan tai moi diém kiém tra;

hi: D6 am trung binh tai vi tri do thtr i trong nguén chuan.
7.3.3.3 Xéc dinh d6 6n dinh cua nguén chuin
a. Po 6n dinh nhiét 46 ctia ngudn chuan tai mot diém duogc xac dinh nhu sau:
1 - - .
5tod :iEmaX(timax —timin) 1,2,..,9 (9)
Trong do:
ot,: Do 6n dinh nhiét do cua nguén chuén tai mdi diém kiém tra;

timac; timn ; 1an lugt 12 nhiét 6 cuc dai va cuc tiéu trung binh tai vi tri do thir 1 trong
ngudn chuén.

b: B 6n dinh d§ am ctia nguon chuan tai mot di€ém dugc xac dinh nhu sau:
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sh., :i%max(ﬁm_ﬁimm) 01,2, .., 9 (10)
Trong do:
ohy: Do 6n dinh d6 4m cua ngué)n chuén tai mdi diém kiém tra;

himax; himin - PO @m cuc dai va cuc tiéu trung binh tai cac vi tri do trong nguon chuan.

8 Uéc lwgng dd khong dam bao do

Do khong dam bao do ciia phép hiéu chuin ngudn chuin dugce tinh toan tir cac sai sb
anh hudong dén cac phép do nhiét do khi hiéu chudn, dugc chia thanh hai loai: d6 khong
dam bao do cua to hop chuan va d6 khong dam bao do ctia ngudn chuan cy thé nhu sau:

8.1 P§ khong dam bao do ciia to hop chuin:

Do khong dam bao do cua t6 hop chuan (U, ) gdm céc thanh phan sau:

- P9 khong dam bao chuan loai A ciia cac nhiét ké, am ké diém swong chuan: u,,
- D6 khong dam bao cua cac nhiét ké, am ké diém swong chuan: u,,

Do khong dam bao do chuan tong hop ctia t6 hop chuan: u,,

/ 2 2
Uep = A/Ucny T Ucp, (11)

8.2 Py khong dam bao do cuia nguon chuin: U,

Do khong dam bao do ctia ngudn chuan (U, ) gdm céac thanh phan sau:
- P khong dam bao do chuan loai A clia ngudn chuan: upki;

- P9 khong dam bao do tinh theo d6 dong déu: uskz;

- b6 khong dam bao do tinh theo do 6n dinh: ubks;

- D6 khong dam bao do theo do phan giai cta chi thi ngudn chuin: upka.

Do khong dam bao do chuan tong hop ctia ngudn chuan: upk

2 2 2 2
Uy = \/ubk1+ubk2 F Uy T Uy (12)

8.3 P) khong dam bio do tong hop: U,

U, = U3 +U3 (13)
8.4 Do khong dam bao do mé réng: Ugs

Uy =24, (14)
Tinh v&i murc d6 tin cay 95 % C.L.; hé s6 phii k = 2.
Thanh phén nay s€ duoc dua vao ching nhan hi¢u chuan cua nguén chuan.

Ghi chl: Tinh todn chi tiét cdc thanh phan dé khéng dam béao do xem trong Phu luc 2.
9
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Bing 3. Cdc thanh phan dp khong dim bdo do

STT | Ngudn goc giy ra do khong dam biao do | Panh gia Phin bd
| Té hop chuin
1 Do tan man cia két qua do A Chuan
2 Do khong dam bao do ciia cac nhiét ké, am ké 2
diém suwong chuin B Chuan
Il | Nguén chuin
1 D6 tan man cua két qua do A Chuan
2 | Do 6n dinh B Chit nhat
3 | bo dong déu B Chir nhat
4 D0 phan giai B Chir nhat
1l | Pé khéng dam béo do téng hop Uc Chuan
IV | Do khong dam bdo do mo rong Ugs Chuan

8.5 Xac dinh do khong dam bio do st dung

- Do khong dam bao do st dung vé nhiét 46 ctia ngudn chuan: | X¢ | = Uss (1) + | At|;

- Do khong dam bao do st dung vé do 4m ciia ngudn chuan: | Xry | = Ugs (RH) + | Arn|.

9 Xir ly chung

9.1 Ngudn chuan sau khi hiéu chuan néu c6 | X¢| < 0,3 °C va | Xrr | < 2,5 %RH thi duoc

cap chung chi hi€u chuan (tem hi€u chuan, dau hi¢u chuan, giay chirng nhan hiéu

chuan...) theo quy dinh.

9.2 Ngudn chuén sau khi hiéu chuan néu khong dam bao d6 khong dam bao do st dung

thi khong dugc cap ching chi hiéu chuan méi va xoé dau hi¢u chuén cii (n€u cd).

9.3 Chu ky hiéu chuan ctia ngudn chuan: 12 thang.

10




Tén co quan hi¢u chuan

Kiéu:

BIEN BAN HIEU CHUAN

Phu luc 1

Co s6 su dung:
Phuong phap thuc hién:

Chuan, thiét bi chinh duoc st dung:

1 Kiém tra bén ngoai:

KET QUA HIEU CHUAN

Pat [ ] Khong dat [_]

Ly 0 e e

2 Kiém tra k¥ thuat:

DPat [ ] Khong dat [ ]

Ly O e

3 Kiém tra do lwong

So liéu va ket qua

Gia | Gia

tri | tri
dat | chi
thi

by | Do
Gié tri chuan on | dong

dinh | déu

Dj
khong
dam
bao
do

Nhiét 39 / °C

L ||| s |ts | ts| t7 | tg| o] tg

11



. . Do
Gia | Gia P$ | Py | khong
tri | tri e e Z F % :

< " Gia tri chuan on | dong | dam
dat | chi : . A -

’ . dinh | déu | bao

thi ’
’ do
Po am / Y%oRH
hi | h2 | ha [ h4 | hs | hs | h7 | hs | ho
4. Kétluan:
Nguwoi soat lai Nguwoi thue hién

12



Phu luc 2

HUONG DAN TiNH TOAN PQ KHONG PAM BAO PO

Do khong dam bao do (PKDBD) ciia phép hiéu chuan ngudn chuan duge tinh toan tir cac
sai s6 anh hudng dén cac phép do nhiét dg, do am khi hi¢u chuan, dugc chia thanh hai loai:
DKDBD cua té6 hgp chuan va BPKDPBD cua ngudn chuan, tinh toan cho tirng diém cu thé
nhu sau:

|. PKPBP vé6i phan nhiét do
1. PKPBD ciia té hop chudn: ucn

Thanh phan nay dugc tinh toan tir hai thanh phan: D6 khong dam bao chudn loai A (ucn)
tinh tr 4o tdn man s6 doc cua 9 nhiét ké chuan tai 9 vi tri cua nguén chuan va @6 khong
dam bao cua to hgp chuan, gom thiét bi chi thi do vdi cac nhiét ké chuan, loai B (uch2).

1.1. 6 khong dam bao chuin loai A cua chi thi cac nhiét ké, uen.:

{ k
Uy = Zuczhl,j (1)
j=1

Trong do: uenj 13 d6 khong dam bao chuédn loai A cta nhiét ké chuén tht j, c6 cong thuc:

’S?
Uchy,j = 7] (2)

Trong d6: S;1a 6 1éch chuan cta nhiét ké chuén tht j, tinh cho n lan doc, theo cong thirc:

3)

Trong do:
n: Sé 1an doc tai mdi diém;
ti;: Lan doc thtr i ctia nhiét ké chuan thu j;
t;: Nhiét do trung binh tai diém kiém tra ctia nhiét ké chuan thi j.
1.2. DPKPBD cuia t6 hop chuan, gom thiét bi chi thi do vai cac nhiét ké chuan, Ucn
U 95

U, = > (4)

Vi Ugs 1a PKDBD mé rong cua to hop do voi cac nhiét ké chuan (lay gia tri cia to hop
chuan co gia tri 16n nhat).

1.3. DPKBBD chuan tong hop cua t6 hop chuan:

2 2
Ueh = y/Uens t Ucnz (%)

2. PKDBP cud nguén chudn: upx

2.1. PKPBD chuan loai A ctia ngudn chuan: sk

13



(6)

Ups = n

Trong do: s; 14 d6 1éch chuén tai diém do thi N; n 1a s6 1an doc tai mdi diém do.

> (ti _E)Z
L )
! (n-1)
Trong do:

n: SO lan doc tai moi diém;
ti: Lan doc thir i ciia nguon chuan (°C);

t: Nhiét d trung binh tai diém kiém tra ctia ngudn chuan.

2.2. DPKDBD tinh theo do 6n dinh: upke

ot
Upkz = NG (®)
2.3. DKDBD tinh theo d6 dong déu: usks
bk3 — J— )
3

2.4. PKDPBP theo d6 phan giai ciia chi thi ngudn chuan: upka

Déi véi chi twong ty:
Upka = L (10)
A3
Trong do: A 1a kha nang doc dugc gia tri cua nguén chuan, c6 thé 14 2, 4, 5.
Déi véi chi thi hién s:
Ubks = i (11)
23
Trong d6: d: Do phan giai chi thi cia ngudn chuan.

2.5. PKDBD chuin téng hop ctia ngudn chuin: usk

_ 2 2 2 2
Up = \/ubkl FUpo +Ups T Upy (12)

3. DKDBD tong hop: Uc
u, = U3 + U3, (13)

4. PKPBP mé réng (tinh véi muc d6 tin cdy 95% C.L.; hé s6 pha k=2): Uos (t)
Ugs(t) = 24, (14)

14



I1. PKPBP v6i phin do 4m
1. PKPBD ciia té hop chudn: ucn

Thanh phan ndy dugc tinh toan tir hai thanh phan: PKDBD chuén loai A (ucn1) tinh tir do
tan man s6 doc cua 9 am ké chuan tai 9 vi tri ciia nguén chuan va DPKDBD cua t6 hop
chuan, gom thiét bi chi thi do véi cac nhiét ké chuan, am ké chuan, loai B (uch2).

1.1. PKDBD chuin loai A cta chi thi cic 4m ké chuén, tinh theo cong thirc:

Uy = Zuczhl,j (15)

Trong do: uenij 13 DPKDBD chuan loai A cta nhiét ké chuén tht j, c6 cong thuc:

/S?
Uy j = ?J (16)

Trong dé: S;1a 6 1éch chuan cua nhiét ké chuén tht j, tinh cho n 1an doc, theo cong thirc:

(17)

Trong do:

n: Sé 1an doc tai mdi diém;

hij: Lan doc thtr i caa 4m ké chuén th j;

tj : Nhiét do trung binh tai diém kiém tra ctia nhiét ké chuan tha ]
1.2. DPKPBD cua t6 hop chuan, am ké diém swong va nhiét ké chuan: ucnz

2 2
Usno = /Urpp T Ugr (18)

Trong do:

urop: DPKDBD ciia am ké diém suwong quy doi:
_ &s(tatu(ta))-es(ty)

es(t)

ugrr: DPKDBD cuia nhiét ké chuan quy doi:
es(td) _ es(tq)
es(t)  es(ttu(t)
1.3. PKDBD chuin tong hop cta t6 hop chuan:

/ 2 2
Uep = A/Ucny T Ucp, (21)

2. DPKDBP cud nguon chudn: unk

URDP x 100 %RH (1 9)

ugr=| | <100 %R (20)

2.1. PKPBD chuan loai A cia ngudn chuan: sk

S 2
£

n

(22)

Ups =
Trong do:
sj 1a d6 1éch chuan tai diém do tht N.

15



(23)

n: S6 1an doc tai mdi diém do;
hi: Lan doc thtr 1 cia ngudn chuén;
t: Nhiét do trung binh tai diém kiém tra cia nguén chuan.
2.2. DPKDBD tinh theo d6 6n dinh: ubke
Upkz = % (24)
2.3. DKDBD tinh theo d dong déu: ubks
_ Oy

U, .=
bk3 \/g

2.4. PKDBD theo d6 phan giai cia chi thi nguon chuan: upks

(25)

Déi vai chi twong ty:
U - d
bk 4 A \/§

Trong d6: A 13 kha nang doc dugc gia tri ctia ngudn chuan, c6 thé 1a 2, 4, 5.

(26)

Doi véi chi thi hién so:

d
bk 4 2J§ ( )

Trong d6: d: P9 phan giai chi thi cia nguén chuan.
2.5. PKDPBP chuan tong hop ctia ngudn chuan: usk

2 2 2 2
Uy = \/ubkl FUpo +Upes +Upq (28)

3. DKPBD tong hop: uc

/ 2 2
U, = /U + Uy (29)

4. PKPBD mé réng (tinh véi mirc d6 tin cdy 95% C.L.; hé s6 phu k = 2): Uos (RH)
Uqs(RH) =24, (30)
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Bang ap suat hoi nuéc bao hoa (kPa) tai 1 atm

Phu luc 3

°C 0,0 -0,1 -0,2 -0,3 -0,4 -0,5 -0,6 -0,7 -0,8 -0,9

0 ]06112 | 0,6068 | 0,6024 |0,5980 | 0,5937 | 0,5894 | 0,5851 | 0,5808 | 0,5766 | 0,5724
-1 105682 | 05641 | 0,5599 | 0,5558 | 0,5518 | 0,5477 | 0,5437 | 0,5397 | 0,5358 | 0,5318
-2 105279 |0,5240 | 055202 | 0,5163 | 0,5125 | 0,5087 | 0,5050 | 0,5012 | 0,4975 | 0,4938
-3 104902 |04865 | 04829 |04793 | 04758 | 04722 |0,4687 | 0,4652 | 0,4617 | 0,4583
-4 104548 | 04514 | 0,4481 | 0,4447 |0,4414 |0,4380 | 0,4348 | 0,4315 | 0,4282 | 0,4250
-5 104218 | 04186 | 04155 |0,4123 | 0,4092 | 0,4061 | 0,4030 | 0,4000 | 0,3969 | 0,3939
-6 103909 |0,3879 |0,3850 |0,3820 |0,3791 | 0,3762 | 0,3734 | 0,3705 | 0,3677 | 0,3649
-7 103621 |0,3593 | 0,3565 | 0,3538 | 0,3511 | 0,3483 | 0,3457 | 0,3430 | 0,3404 | 0,3377
-8 103351 |[0,3325 |0,3299 |0,3274 |0,3248 | 0,3223 | 0,3198 | 0,3173 | 0,3149 | 0,3124
-9 103100 |0,3075 |0,3051 | 0,3028 | 0,3004 | 0,2980 | 0,2957 | 0,2934 | 0,2911 | 0,2888
-10| 0,2865 | 0,2843 | 0,2820 | 0,2798 | 0,2776 | 0,2754 | 0,2732 | 0,2711 | 0,2689 | 0,2668
-111 0,2647 | 0,2626 | 0,2605 | 0,2584 | 0,2564 | 0,2543 | 0,2523 | 0,2503 | 0,2483 | 0,2463
-121 0,2443 | 0,2424 | 0,2404 | 0,2385 | 0,2366 | 0,2347 | 0,2328 | 0,2309 | 0,2291 | 0,2272
-131 0,2254 | 0,2236 | 0,2217 | 0,2200 | 0,2182 | 0,2164 | 0,2147 | 0,2129 | 0,2112 | 0,2095
-141 0,2078 | 0,2061 | 0,2044 | 0,2027 | 0,2011 | 0,1994 | 0,1978 | 0,1962 | 0,1946 | 0,1930
-1510,1914 | 0,1898 | 0,1883 | 0,1867 | 0,1852 | 0,1836 | 0,1821 | 0,1806 | 0,1791 | 0,1776
-16 | 0,762 | 0,1747 |0,1733 | 0,1718 |0,1704 | 0,1690 | 0,676 | 0,1662 | 0,1648 | 0,1634
-171 0,1621 | 0,1607 | 0,1594 | 0,1580 | 0,1567 | 0,1554 | 0,1541 | 0,1528 | 0,1515 | 0,1502
-18 10,1490 | 0,477 | 0,465 | 0,1452 | 0,440 | 0,1428 | 0,416 | 0,1404 | 0,1392 | 0,1380
-191 0,1368 | 0,1357 | 0,1345 | 0,1334 |0,1322 | 0,1311 | 0,1300 | 0,1289 | 0,1278 | 0,1267
-20| 0,1256 | 0,1245 | 0,1234 | 0,1224 |0,1213 | 0,1203 | 0,1192 | 0,1182 | 0,1172 | 0,1162
-2110,1152 | 0,1142 | 0,1132 | 0,1122 | 0,1112 | 0,1103 | 0,093 | 0,1084 | 0,1074 | 0,1065
-221 0,1056 | 0,1046 | 0,1037 | 0,028 | 0,019 | 0,1010 | 0,001 | 0,0993 | 0,0984 | 0,0975
-23 | 0,0967 | 0,0958 | 0,0950 | 0,0941 | 0,0933 | 0,0925 |0,0917 | 0,0908 | 0,0900 | 0,0892
-24 10,0884 | 0,0877 | 0,0869 | 0,0861 | 0,0853 | 0,0846 | 0,0838 | 0,0831 | 0,0823 | 0,0816
-25]0,0809 | 0,0801 |0,0794 |0,0787 |0,0780 |0,0773 |0,0766 | 0,0759 | 0,0752 | 0,0745
-26 | 0,0739 | 0,0732 | 0,0725 | 0,0719 |0,0712 | 0,0706 | 0,0699 | 0,0693 | 0,0687 | 0,0681
-2710,0674 | 0,0668 | 0,0662 | 0,0656 | 0,0650 | 0,0644 | 0,0638 | 0,0632 | 0,0626 | 0,0621
-28 | 0,0615 | 0,0609 | 0,0604 | 0,0598 | 0,0593 | 0,0587 | 0,0582 | 0,0576 | 0,0571 | 0,0566
-29 1 0,0560 | 0,0555 | 0,0550 | 0,0545 | 0,0540 | 0,0535 | 0,0530 | 0,0525 | 0,0520 | 0,0515
-30 | 0,0510 | 0,0506 | 0,0501 | 0,0496 | 0,0491 | 0,0487 | 0,0482 | 0,0478 | 0,0473 | 0,0469
-31] 0,0464 | 0,0460 | 0,0455 | 0,0451 | 0,0447 | 0,0443 | 0,0438 | 0,0434 | 0,0430 | 0,0426
-32 | 0,0422 | 0,0418 | 0,0414 | 0,0410 | 0,0406 | 0,0402 | 0,0398 | 0,0394 | 0,0391 | 0,0387
-33 | 0,0383 | 0,0380 | 0,0376 | 0,0372 | 0,0369 | 0,0365 | 0,0362 | 0,0358 | 0,0355 | 0,0351
-3410,0348 | 0,0344 | 0,0341 | 0,0338 |0,0334 |0,0331 |0,0828 | 0,0325 | 0,0321 | 0,0318
-35| 0,0315 | 0,0312 | 0,0309 | 0,0306 | 0,0303 | 0,0300 | 0,0297 | 0,0294 | 0,0291 | 0,0288
-36 | 0,0285 | 0,0283 | 0,0280 | 0,0277 | 0,0274 | 0,0272 | 0,0269 | 0,0266 | 0,0264 | 0,0261
-371 0,0258 | 0,0256 | 0,0253 | 0,0251 | 0,0248 | 0,0246 | 0,0243 | 0,0241 | 0,0238 | 0,0236
-38 | 0,0234 | 0,0231 | 0,0229 | 0,0227 | 0,0224 | 0,0222 | 0,0220 | 0,0217 | 0,0215 | 0,0213
-39 | 0,0211 | 0,0209 | 0,0207 | 0,0205 | 0,0202 | 0,0200 | 0,0198 | 0,0196 | 0,0194 | 0,0192
-40 | 0,0190 | 0,0188 | 0,0186 | 0,0184 | 0,0183 | 0,0181 |0,0179 |0,0177 |0,0175 | 0,0173
-4110,0172 |0,0170 | 0,0168 | 0,0166 | 0,0165 | 0,0163 | 0,0161 | 0,0159 | 0,0158 | 0,0156
-421 0,0154 | 0,0153 | 0,0151 | 0,0150 | 0,0148 | 0,0147 | 0,0145 | 0,0143 | 0,0142 | 0,0140
-4310,0139 | 0,0138 | 0,0136 | 0,0135 | 0,0133 | 0,0132 | 0,0130 | 0,0129 | 0,0128 | 0,0126
-4410,0125 |0,0124 | 0,0122 | 0,0121 | 0,0120 | 0,0118 | 0,0117 | 0,0116 | 0,0115 | 0,0113
-45]0,0112 | 0,0111 | 0,0110 | 0,0109 | 0,0107 | 0,0106 | 0,0105 | 0,0104 | 0,0103 | 0,0102
-46 | 0,0101 | 0,0099 | 0,0098 | 0,0097 | 0,0096 | 0,0095 | 0,0094 | 0,0093 | 0,0092 | 0,0091
-4710,0090 | 0,0089 | 0,0088 | 0,0087 | 0,0086 | 0,0085 | 0,0084 | 0,0083 | 0,0082 | 0,0082
-48 | 0,0081 | 0,0080 | 0,0079 | 0,0078 | 0,0077 | 0,0076 | 0,0075 | 0,0075 | 0,0074 | 0,0073
-49 | 0,0072 | 0,0071 | 0,0070 | 0,0070 | 0,0069 | 0,0068 | 0,0067 | 0,0067 | 0,0066 | 0,0065
-50 | 0,0064 | 0,0064 | 0,0063 | 0,0062 | 0,0062 | 0,0061 | 0,0060 | 0,0059 | 0,0059 | 0,0058
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°C 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,

0 0,6112 | 0,6157 | 0,6202 | 0,6247 | 0,6292 | 0,6338 | 0,6384 | 0,6430 | 0,6477 0,6524
1 0,6571 | 0,6618 | 0,6666 | 0,6714 | 0,6763 | 0,6811 | 0,6860 | 0,6910 | 0,6959 0,7009
2 0,7060 | 0,7110 | O0,7161 | 0,7213 | 0,7264 | 0,7316 | 0,7368 | 0,7421 | 0,7474 0,7527
3 0,7581 | 0,7635 | 0,7689 | 0,7743 | 0,7798 | 0,7854 | 0,7909 | 0,7965 | 0,8022 0,8078
4 0,8135 | 0,8193 | 0,8250 | 0,8308 | 0,8367 | 0,8426 | 0,8485 | 0,8545 | 0,8604 0,8665
5 0,8725 | 0,8786 | 0,8848 | 0,8910 | 0,8972 | 0,9034 | 0,9097 | 0,9161 | 0,9225 0,9289
6 0,9353 | 0,9418 | 0,9483 | 0,9549 | 0,9615 | 0,9682 | 0,9749 | 0,9816 | 0,9884 0,9952
7 1,0020 | 1,0089 | 1,0159 | 1,0229 | 1,0299 | 1,0370 | 1,0441 | 1,0512 | 1,0584 1,0657
8 1,0729 | 1,0803 | 1,0876 | 1,0951 | 1,1025 | 1,1100 | 1,1176 | 1,1252 | 1,1328 1,1405
9 1,1482 | 1,1560 | 1,1638 | 1,1717 | 1,1796 | 1,1876 | 1,1956 | 1,2037 | 1,2118 1,2199
10 | 1,2281 | 1,2364 | 1,2447 | 12530 | 1,2614 | 1,2699 | 1,2784 | 1,2870 | 1,2956 1,3042
11 | 1,3129 | 13217 | 1,3305 | 1,3393 | 1,3482 | 1,3572 | 1,3662 | 1,3753 | 1,3844 1,3936
12 | 14028 | 14121 | 14214 | 14308 | 1,4402 | 1,4497 | 1,4593 | 1,4689 | 1,4785 1,4883
13 | 1,4980 | 15079 | 15177 | 15277 | 15377 | 15477 | 15579 | 1,5680 | 1,5783 1,5886
14 | 1,5989 | 1,6093 | 1,6198 | 1,6303 | 16409 | 16516 | 1,6623 | 16730 | 1,6839 1,6948
15 | 1,7057 | 1,7167 | 1,7278 | 1,7390 | 1,7502 | 1,7614 | 1,7728 | 1,7842 | 1,7956 1,8072
16 | 1,8187 | 1,8304 | 1,8421 | 1,8539 | 1,8658 | 1,8777 | 1,8897 | 1,9017 | 19138 1,9260
17 | 1,9383 | 19506 | 1,9630 | 1,9755 | 1,9880 | 2,0006 | 2,0133 | 2,0260 | 2,0388 2,0517
18 | 2,0647 | 2,0777 | 2,0908 | 2,1040 | 2,1172 | 2,1305 | 2,1439 | 2,1574 | 2,1709 2,1845
19 | 2,1982 | 2,2120 | 2,2258 | 2,2397 | 2,2537 | 2,2678 | 2,2819 | 2,2961 | 2,3104 2,3248
20 | 2,3393 | 2,3538 | 2,3684 | 2,3831 | 2,3979 | 2,4127 | 2,4276 | 2,4427 | 2,4577 2,4729
21 | 2,4882 | 2,5035 | 2,5189 | 2,5344 | 2,5500 | 2,5657 | 2,5814 | 2,5973 | 2,6132 2,6292
22 | 2,6453 | 2,6615 | 2,6777 | 2,6941 | 2,7105 | 2,7271 | 2,7437 | 2,7604 | 2,7772 2,7941
23 | 2,8110 | 2,8281 | 2,8453 | 2,8625 | 2,8798 | 2,8973 | 2,9148 | 2,9324 | 2,9501 2,9679
24 | 2,9858 | 3,0038 | 3,0218 | 3,0400 | 3,0583 | 3,0766 | 3,0951 | 3,1137 | 3,1323 3,1511
25 | 3,1699 | 3,1889 | 3,2079 | 3,2271 | 3,2463 | 3,2657 | 3,2851 | 3,3046 | 3,3243 3,3440
26 | 3,3639 | 3,3838 | 3,4039 | 3,4241 | 3,4443 | 3,4647 | 3,4852 | 3,5058 | 3,5264 3,5472
27 | 3,5681 | 3,5891 | 3,6103 | 3,6315 | 3,6528 | 3,6742 | 3,6958 | 3,7174 | 3,7392 3,7611
28 | 3,7831 | 3,8052 | 3,8274 | 3,8497 | 3,8722 | 3,8947 | 3,9174 | 3,9402 | 3,9631 3,9861
29 | 4,0092 | 4,0325 | 4,0558 | 4,0793 | 4,1029 | 4,1267 | 4,1505 | 4,1744 | 4,1985 4,2227
30 | 42470 | 42715 | 4,2961 | 4,3207 | 4,3456 | 4,3705 | 4,3955 | 4,4207 | 4,4460 4,4715
31 | 44970 | 45227 | 4,5485 | 45745 | 4,6005 | 4,6267 | 4,6531 | 4,6795 | 4,7061 4,7328
32 | 4,7597 | 4,7867 | 4,8138 | 4,8410 | 4,8684 | 4,8960 | 4,9236 | 4,9514 | 4,9793 5,0074
33 | 5,0356 | 5,0639 | 50924 | 51210 | 5,1498 | 5,1786 | 5,2077 | 5,2369 | 5,2662 5,2956
34 | 53252 | 5,3550 | 5,3849 | 54149 | 54451 | 54754 | 55059 | 55365 | 5,5672 5,5982
35 | 56292 | 56604 | 56918 | 57233 | 5,7550 | 5,7868 | 5,8187 | 5,8508 | 5,8831 5,9155
36 | 59481 | 59809 | 6,0137 | 6,0468 | 6,0800 | 61134 | 6,1469 | 6,1806 | 6,2144 6,2484
37 | 6,2826 | 6,3169 | 6,3514 | 6,3860 | 6,4208 | 6,4558 | 6,4909 | 6,5262 | 6,5617 6,5973
38 | 6,6331 | 66691 | 6,7052 | 6,7415 | 6,7780 | 6,8147 | 6,8515 | 6,8885 | 6,9256 6,9630
39 | 7,0005 | 7,0382 | 7,0760 | 7,1141 | 7,1523 | 7,1907 | 7,2292 | 7,2680 | 7,3069 7,3460
40 | 7,3853 | 7,4248 | 7,4644 | 7,5042 | 75443 | 7,5845 | 7,6248 | 7,6654 | 7,7062 7,7471
41 | 7,7882 | 7,8296 | 7,8711 | 7,9128 | 7,9546 | 7,9967 | 8,0390 | 8,0814 | 8,1241 8,1670
42 | 8,2100 | 8,2532 | 8,2967 | 8,3403 | 8,3841 | 8,4282 | 8,4724 | 85168 | 8,5614 8,6063
43 | 8,6513 | 8,6965 | 8,7420 | 8,7876 | 8,8335 | 8,8795 | 8,9258 | 8,9722 | 9,0189 9,0658
44 | 91129 | 9,1602 | 9,2077 | 9,2555 | 9,3034 | 9,3515 | 9,3999 | 9,4485 | 9,4973 9,5463
45 | 9,5955 | 9,6450 | 9,6947 | 9,7446 | 9,7947 | 9,8450 | 9,8956 | 9,9463 | 9,9973 | 10,0486
46 | 10,1000 | 10,1517 | 10,2036 | 10,2557 | 10,3081 | 10,3607 | 10,4135 | 10,4666 | 10,5199 10,5734
47 | 10,6271 | 10,6811 | 10,7354 | 10,7898 | 10,8445 | 10,8994 | 10,9546 1,0100 | 11,0657 11,1216
48 | 111777 | 11,2341 | 11,2907 | 11,3476 | 11,4047 | 11,4621 | 11,5197 | 115775 | 11,6356 11,6940
49 | 11,7526 |11,8115 | 11,8706 | 11,9300 | 11,9896 | 12,0494 | 12,1096 | 12,1700 | 12,2306 12,2915
50 | 12,3527 | 12,4141 | 12,4758 | 12,5378 | 12,6000 | 12,6625 | 12,7252 | 12,7882 | 12,8515 12,9150




°C 0,0 01 0,2 0,3 04 05 0,6 0,7 038 09
51 | 12,9788 | 13,0429 | 13,1073 | 13,1719 | 13,2368 | 13,3020 | 13,3674 13,4332 | 13,4992 | 13,5654
52 | 13,6320 | 13,6988 | 13,7660 | 13,8334 | 13,9010 | 13,9690 | 14,0373 14,1058 | 14,1746 | 14,2437
53 | 14,3131 | 14,3828 | 14,4528 | 14,5230 | 14,5936 | 14,6644 | 14,7356 14,8070 | 14,8788 | 14,9508
54 | 15,0231 | 15,0957 | 15,1687 | 15,2419 | 15,3154 | 15,3893 | 15,4634 15,5379 | 15,6126 | 15,6877
55 | 15,7630 | 15,8387 | 15,9147 | 15,9910 | 16,0676 | 16,1445 | 16,2217 16,2993 | 16,3772 | 16,4553
56 | 16,5338 | 16,6127 | 16,6918 | 16,7713 | 16,8511 | 16,9312 | 17,0116 17,0924 | 17,1735 | 17,2549
57 | 17,3366 | 17,4187 | 17,5011 | 17,5838 | 17,6669 | 17,7503 | 17,8341 17,9181 | 18,0026 | 18,0873
58 | 18,1724 | 18,2579 | 18,3436 | 18,4298 | 18,5162 | 18,6030 | 18,6902 18,7777 | 18,8656 | 18,9538
59 | 19,0423 | 19,1312 | 19,2205 | 19,3101 | 19,4001 | 19,4904 | 19,5811 19,6722 | 19,7636 | 19,8553
60 | 19,9475 | 20,0400 | 20,1328 | 20,2261 | 20,3197 | 20,4136 | 20,5079 20,6027 | 20,6977 | 20,7932
61 | 20,8890 | 20,9852 | 21,0818 | 21,1787 | 21,2761 | 21,3738 | 21,4719 215703 | 21,6692 | 21,7684
62 | 21,8681 | 21,9681 | 22,0685 | 22,1693 | 22,2705 | 22,3721 | 22,4740 22,5764 | 22,6792 | 22,7823
63 | 22,8859 | 22,9898 | 23,0942 | 23,1990 | 23,3041 | 23,4097 | 23,5157 23,6221 | 23,7288 | 23,8360
64 | 23,9437 | 24,0517 | 24,1601 | 24,2690 | 24,3782 | 24,4879 | 24,5980 24,7086 | 24,8195 | 24,9309
65 | 25,0427 | 25,1549 | 25,2675 | 25,3806 | 25,4941 | 25,6080 | 25,7224 25,8372 | 25,9524 | 26,0681
66 | 26,1842 | 26,3007 | 26,4177 | 26,5351 | 26,6530 | 26,7713 | 26,8900 27,0092 | 27,1289 | 27,2490
67 | 27,3695 | 27,4905 | 27,6119 | 27,7338 | 27,8562 | 27,9790 | 28,1023 28,2260 | 28,3502 | 28,4749
68 | 28,6000 | 28,7256 | 28,8516 | 28,9781 | 29,1051 | 29,2326 | 29,3605 29,4889 | 29,6178 | 29,7471
69 | 29,8770 | 30,0073 | 30,1381 | 30,2694 | 30,4011 | 30,5334 | 30,6661 30,7993 | 30,9330 | 31,0672
70 | 31,2019 | 31,3371 | 31,4728 | 31,6089 | 31,7456 | 31,8828 | 32,0204 32,1586 | 32,2973 | 32,4365
71 | 32,5761 | 32,7163 | 32,8570 | 32,9983 | 33,1400 | 33,2822 | 33,4250 33,5683 | 33,7120 | 33,8564
72 | 34,0012 | 34,1465 | 34,2924 | 34,4388 | 34,5858 | 34,7332 | 34,8812 35,0297 | 35,1788 | 35,3284
73 | 354785 | 35,6292 | 35,7804 | 35,9321 | 36,0844 | 36,2373 | 36,3906 36,5446 | 36,6990 | 36,8541
74 | 37,0096 | 37,1658 | 37,3224 | 37,4797 | 37,6375 | 37,7958 | 37,9548 38,1143 | 38,2743 | 38,4349
75 | 38,5961 | 38,7578 | 38,9202 | 39,0831 | 39,2465 | 39,4106 | 39,5752 39,7404 | 39,9062 | 40,0725
76 | 40,2395 | 40,4070 | 40,5751 | 40,7438 | 40,9131 | 41,0830 | 41,2535 41,4246 | 41,5962 | 41,7685
77 | 419414 | 42,1148 | 42,2889 | 42,4636 | 42,6389 | 42,8148 | 42,9913 43,1684 | 43,3461 | 43,5245
78 | 43,7034 | 43,8830 | 44,0632 | 44,2440 | 44,4255 | 44,6075 | 44,7902 449736 | 45,1575 | 45,3421
79 | 455273 | 45,7132 | 45,8997 | 46,0868 | 46,2746 | 46,4630 | 46,6520 46,8417 | 47,0321 | 47,2231
80 | 47,4148 | 47,6071 | 47,8000 | 47,9936 | 48,1879 | 48,3828 | 48,5784 48,7747 | 48,9716 | 49,1692
81 | 49,3674 | 49,5664 | 49,7660 | 49,9662 | 50,1672 | 50,3688 | 50,5711 50,7741 | 50,9778 | 51,1821
82 | 51,3872 | 51,5929 | 51,7993 | 52,0064 | 52,2142 | 52,4227 | 52,6319 52,8418 | 53,0524 | 53,2637
83 | 53,4757 | 53,6885 | 53,9019 | 54,1160 | 54,3308 | 54,5464 | 54,7627 54,9797 | 55,1974 | 55,4158
84 | 55,6350 | 55,8548 | 56,0755 | 56,2968 | 56,5189 | 56,7417 | 56,9652 57,1895 | 57,4145 | 57,6402
85 | 57,8667 | 58,0940 | 58,3219 | 58,5507 | 58,7802 | 59,0104 | 59,2414 59,4731 | 59,7056 | 59,9389
86 | 60,1729 | 60,4077 | 60,6432 | 60,8796 | 61,1167 | 61,3545 | 61,5931 61,8326 | 62,0727 | 62,3137
87 | 62,5555 | 62,7980 | 63,0413 | 63,2854 | 63,5303 | 63,7760 | 64,0224 64,2697 | 64,5178 | 64,7666
88 | 65,0163 | 65,2668 | 65,5181 | 65,7701 | 66,0230 | 66,2767 | 66,5313 66,7866 | 67,0427 | 67,2997
89 | 67,5575 | 67,8161 | 68,0756 | 68,3358 | 68,5969 | 68,8588 | 69,1216 69,3852 | 69,6496 | 69,9149
90 | 70,1810 | 70,4480 | 70,7158 | 70,9845 | 71,2540 | 71,5243 | 71,7956 72,0676 | 72,3406 | 72,6143
91 | 72,8890 | 73,1645 | 73,4409 | 73,7182 | 73,9963 | 74,2753 | 74,5552 74,8359 | 75,1176 | 75,4001
92 | 75,6835 | 75,9678 | 76,2529 | 76,5390 | 76,8260 | 77,1138 | 77,4026 77,6922 | 77,9828 | 78,2743
93 | 78,5666 | 78,8599 | 79,1541 | 79,4492 | 79,7452 | 80,0421 | 80,3400 80,6387 | 80,9384 | 81,2390
94 | 81,5406 | 81,8431 | 82,1465 | 82,4508 | 82,7561 | 83,0623 | 83,3695 83,6776 | 83,9866 | 84,2966
95 | 84,6076 | 84,9195 | 85,2323 | 85,5462 | 85,8609 | 86,1767 | 86,4934 86,8110 | 87,1297 | 87,4493
96 | 87,7699 | 88,0914 | 88,4140 | 88,7375 | 89,0620 | 89,3874 | 89,7139 90,0414 | 90,3698 | 90,6993
97 | 91,0297 | 91,3611 | 91,6936 | 92,0270 | 92,3615 | 92,6969 | 93,0334 93,3708 | 93,7093 | 94,0488
98 | 94,3894 | 94,7309 | 95,0735 | 95,4171 | 95,7617 | 96,1074 | 96,4541 96,8018 | 97,1506 | 97,5004
99 | 97,8513 | 98,2032 | 98,5561 | 98,9101 | 99,2652 | 99,6213 | 99,9785 100,3367 | 100,6960 | 101,0563
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