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TCVN 7870-5 : 2007

L&i néi dau
TCVN 7870-5 : 2007 thay thé cho TCVN 6398-4 : 1999 (ISO 314 : 1992);
TCVN 7870-5 : 2007 hoan toan tuong dudng véi ISO 80000-5 : 2007,

TCVN 7870-5 : 2007 do Ban ky thuat tiéu chudn TCVN/TC 12 Pai luong va
don vi do Iudng bién soan, Téng cuc Tiéu chuan Do ludng Chat luong dé

nghi, B6 Khoa hoc va Céng nghé céng bd.



L&i gii thiéu

0.0 Gidi thiéu chung

TCVN 7870-5 : 2007 do Ban Ky thuat Tiéu chudn vé Dai Iugng va Bon vi do Iusng TCVN/TC12 bién
soan. Muc tiéu clia Ban K§ thuat TCVN/TC12 la tiéu chudn héa don vi va ky hiéu cho cac dai lugng va
don vi (k€ ca ky hiéu toan hoc) diing trong linh vuc khoa hoc va cong nghé, hé s6 chuyén déi tiéu

chuén gilra cac don vi; dua ra dinh nghia clia cac dai ludng va don vi khi can thiét.

Bd TCVN 7870, chap nhan bd tiéu chudn ISO 80000, gébm cac phan dudi day cé tén chung “Pai luong
va don vi”:

— TCVN 7870-3 : 2007 (ISO 80000-3 : 2006), Phan 3: Khéng gian va thdi gian

— TCVN 7870-4 : 2007 (ISO 80000-4 : 2006), Phan 4: Co hoc

— TCVN 7870-5 : 2007 (ISO 800005 : 2007), Phan 5: Nhiét déng Iuc hoc

— TCVN 7870-8 : 2007 (ISO 800008 : 2007), Phan 8: Am hoc

B0 tiéu chuan ISO 80000 con cé cac phan dusi day cé tén chung “Quantities and units”:

—  Part 1: General

—  Part 2: Mathematical signs and symbols for use in the natural sciences and technology
— Part7: Light

—  Part 9: Physical chemistry and molecular physics

— Part 10: Atomic and nuclear physics

—  Part 11: Characteristic numbers

—  Part 12: Solid state physics

Bo tiéu chuan IEC 80000 gébm cac phan dudi day cé tén chung Quantities and units”:
— Part 6: Electromagnetism
—  Part 13: Information science and technology

—  Part 14: Telebiometrics related to human physiology

0.1 Cach sap xé&p cac bang

Bang cac dai luong va daon vi trong tiéu chuan nay dudc sdp xép dé cac dai luong ndm & trang bén trai
va cac don vi tuong ng nam & trang bén phai.

T4t c& cac don vi nam gilra hai vach lién & trang bén phai thudc vé cac dai luong nam gilta hai vach lién
tuong (ng & trang bén trai.

Trong trudng hop viéc danh s& muc thay déi so véi phién ban cii cia TCVN 6398 (ISO 31), thi con s6

trong phién ban ¢l dudc cho trong ngodc don & trang bén trai, phia dudi con s6 méi cla dai luong do;

dau gach ngang chi ra rang muc d6 khéng c6 trong phién ban cdi.
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0.2 Bang dai lugng

Tén céac dai lugng quan trong nhat thudc linh vuc ciia tiéu chudn nay dudc dua ra cling véi ky hiéu cla
chung, va trong phan I6n cac trudng hop ca dinh nghia cla ching. Cac tén goi va ky hiéu nay la
khuyé&n nghi. Nhiing dinh nghia nay dudc dua ra chl yéu dé nhan biét cac dai ludgng trong Hé dai luong
quéc té (ISQ), liét ké & trang bén trai cla bang; khdng nhét thiét la dinh nghia day da.

Pac trung vo hudng, vécto hay tenxo clia mét sé dai luong dudc dua ra, dac biét khi can cho dinh nghia.

Trong phéan I6n cac trudng hdp, chi mét tén va moét ky hiéu dugc dua ra cho mét dai luong; néu hai hay
nhiéu tén ho&c hai hay nhiéu ky hiéu dudc dua ra cho cing mét dai lugng va khong cé su phan biét dac
biét nao thi chiing binh d&ng nhu nhau. Né&u ton tai hai loai chit nghiéng (vidu 9va 6: pva ¢ avaa; g
va g) thi chi mét trong hai dudc dua ra. Diéu dé khéng c6 nghia la loai chit kia khédng dudc chdp nhan.
N6i chung khuyén nghi rang cac ky hiéu nhu vay khong dudc cho nhiing nghia khac nhau. Ky hiéu
trong ngoac don 1a ky hiéu du trlr dé st dung trong bdi canh cu thé khi ky hiéu chinh dudc dung véi
nghia khac.

0.3 Bang don vi

0.3.1 Téng quat

Tén don vi cla cac dai lugng tuong (ng dudc dua ra cung Vv4i ky hiéu quéc té va dinh nghia. Cac tén
don vi nay phu thudc vao ngdn ngr nhung ky hiéu 1a ky hiéu quéc t€ va nhu nhau & moi ngén ngit. Vé
cac thong tin thém, xem séach gidi thiéu vé SI (xuat ban 1an th(t 8, 2006) cla Vién can do quéc té
(BIPM) v& 1SO 80000-1".

Céc don vi dugc sdp xép nhu sau:

a) Trudc tién 13 don vi SI. Cac don vi S| d& dudc thong qua & Hoi nghi can do toan thé (CGPM). Bon vi
Sl cung bodi va udc thap phan clia ching dudc khuyén nghi st dung; bdi va udc thap phan dudc hinh
thanh tir cac tién t6 Sl cling dudc khuyé&n nghi mac du khéng dugc nhic dén.

b) Mot s6 dan vi khong thudc Sl, 1a nhiing don vi dudc Uy ban quéc t& vé can va do (CIPM) hoac T8
chiic quéc té vé do ludng phap quyén (OIML) hodc ISO va IEC chap nhan dé st dung cuing véi Sl.
Nhiing don vi nay dudc phan cach véi cac don vi Sl va cac don vi khac bang dudng ké dt nét.

c) Cac don vi khdng thudc Sl dudec CIPM chap nhan dé dung véi don vi Sl thi dudc in nhé (nhd hon
khé chi thudng) & cot “Cac hé sd chuyén déi va chu thich”.

d) Cac don vi khdng thudc Sl khdng dudc khuyén nghi dung cung véi don vi Sl chi dugc dua ra & phu
luc trong mot s6 phan ctia bd tiéu chuan nay. Cac phu luc nay chi 1a tham khao, khoéng phai 1a bo phan

clia tiéu chudn. Chang dudc sap x&p vao hai nhém:

" S&p xuét ban.

6
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1) tén riéng cla cac don vi trong hé CGS;
2) cac don vi dua trén foot, pound, gidy va mot s6 don vi lién quan khac.

e) Cac don vi khong thudc Sl khac dudc dua ra dé tham khao, dac biét vé hé s chuyén ddi, dudc cho

trong phu luc tham khao khac & mét s phan clia bo tiéu chuin nay.

0.3.2 Chu thich vé don vi cta cac dai lugng c6 thir nguyén mét hay dai luong khéng thir nguyén

Don vi clia dai lugng c6 th( nguyén moét, con goi la dai luong khong thl nguyén, & s6 mot (1). Khi biéu
thi gia tri cGa dai luong nay thi don vi 1 thudng khong dudc viét ra moét cach tuéng minh.

ViDU 1: Chi s6 khuc xa n=153x1=1,53

Khéng dudc dung cac tién t6 dé tao ra bdi hodc udc clia don vi nay. C6 thé dung Iuy thira clia 10 dé

thay cho c4c tién té.
Vi DU 2: S6 Reynon Re=1,32x10°

Vi géc phéng thudng dudc thé hién bang ty s6 gilta hai d dai, con géc khdi dugc thé hién bang ty s6
gitra hai dién tich, nén nam 1995 CGPM d4 qui dinh la trong Hé don vi qudc té, radian, ky hiéu la rad,
va steradian, ky hiéu la sr, 1a cac don vi dan xuat khéng thr nguyén. Diéu nay ngu y rang cac dai luong
géc phang va goc khdi dugc coi 1a dai lugng dan xuat co thi nguyén mot. Do d6, cac don vi radian va
steradian bang mét (1); ching ciing c6 thé dudc bd qua hoic cé thé dung trong biéu thiic clia cac don

vi dan xuat dé dé dang phan biét gilta cac dai ludng c6 ban chat khac nhau nhung cé cing thi nguyén.

0.4 Cong bd vé sd trong bd tiéu chuan nay

Ky hiéu = dudc dung dé biéu thi “chinh xac bang”, ky hiéu ~ dudc dung dé biéu thi “gan bang”, con ky
hiéu := dudc dung dé biéu thi “theo dinh nghia Ia bang”.

Tri s6 cla cac dai luong vat ly dudc xac dinh bang thuc nghiém luén cé dd khéng dam bao do kém
theo. Can phai chi rd d6 khong dam bao nay. Trong bd tiéu chuan nay, do 16n ctia do khong ddm bao
dugc trinh bay nhu trong vi du dudi day.

ViDU: 1=2,347 82(32) m

Trong vi du nay, I = a(b) m, tri s6 clia dd khéng dam bao b chi ra trong ngodc don dudc thira nhan dé ap
dung cho céc con s6 cudi cung (va it quan trong nhat) cla tri s6 a clia chiéu dai . Viéc ghi ky hiéu nay
dudc dung khi b dai dién cho dd khéng dam bao chuén (d6 Iéch chudn udc tinh) trong cac s6 cudi clia
a. Vi du bang s6 trén day cé thé giai thich véi nghia la udc luong t6t nhat tri s6 clia chiéu dai / (khi !
dudc tinh bang mét) 1a 2,347 82 va gié tri chua biét cla I ndm gilta (2,347 82 — 0,000 32) m va (2,347
82 + 0,000 32) m véi xac suat xac dinh bang doé khong dam bao chudn 0,000 32 m va phan bé xac suat

chuén clia cac gia tri /.
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TIEU CHUAN QUOGC GIA TCVN 7870-5 : 2007

Xuat ban lan 1

Pai luogng va don vi —
Phan 5: Nhiét dong luc hoc

Quantities and units —

Part 5: Thermodynamics

1 Pham vi ap dung

Tiéu chuén nay qui dinh tén, ky hiéu va dinh nghia clia cac dai luong va don vi nhiét dong Iuc hoc. Cac

hé s6 chuyén ddi cing dudc dua ra & nhiing ché thich hap.

2 Tailiéu vién dan
Cac tai liéu vién dan duéi day rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu ghi ndm
cong bé thi 4p dung ban dudc néu. Daéi véi cac tai liéu khdng ghi nam cong bé thi 4p dung ban méi

nhat, bao gém ca cac slra déi.

TCVN 7870-3 : 2007 (ISO 80000-3 : 2006), Dai lugng va don vi — Phan 3: Khéng gian va thai gian ?
TCVN 7870-4 : 2007 (ISO 80000-4 : 2006), Dai lugng va don vi — Phan 4: Co hoc ¥

TCVN 6398-0 : 1999 (ISO 31-0 : 1992), Pai luong va don vi — Phan 0: Nguyén tac chung ¥

TCVN 6398-8 : 1999 (ISO 31-8 : 1992), Dai lugng va don vi — Phan 8: Héa Iy va vat Iy phan t&r ®

3 Tén, ky hiéu va dinh nghia

Tén, ky hiéu va dinh nghia cla cac dai lugng va don vi nhiét déng luc hoc dudc trinh bay trong cac

trang sau.

2 Thay th& cho TCVN 6398-1 : 1999 (ISO 31-1 : 1992) va TCVN 6398-2 : 1999 (ISO 31-2 : 1992).
3 Thay thé cho TCVN 6398-3 : 1999 (ISO 31-3 : 1992).

% 8& dugc thay bing 1SO 80000-1.

9 S& duogc thay bing ISO 80000-9.
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NHIET BPONG LUC HOC

PAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-1 nhiét dé6 nhiét déng | 7', (®) mét trong cac dai lugng co ban|Nhiét dd nhiét dong luc la dai
(4-1) luc thudc Hé dai luong qudc té, I1SQ,|luong dudc do bang nhiét ké|
ma Hé don vi quéc té, S, dua|chudn dau, vi du nhu nhiét ké
vao khi d&ng tich, nhiét k& am hoac
nhiét k& biic xa toan phan.
5-2 nhiét dé t, 9 t=T-1, Nhiét d6 nhiét dong luc T; thap
(4-2) Celsius

trong d6 T' la nhiét do
nhiét dong luc (muc 5-1) va
T, =273,15K

hon nhiét d6 nhiét déng luc tai
diém ba cla nudc chinh xac la
0,01 K.

10
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DON VI NHIET BPONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s& chuyén déi va chi thich
5-1.a kenvin K don vi nhiét d6 nhiét déng luc la ., 2 o .
1/273.16 nhiét d6 nhiét dong lyc [2O0 Vi cua khoang hoac hiéu
tai didm ba ciia nudc nhiét dé nhiét dong luc va nhiét
i doé Celsius la nhu nhau. Cac
khoang hoac hiéu nhu thé c6 thé
dudc biéu thi theo kenvin, ky
hiéu la K hoac dé Celsius, °C.
Can cha y la truéc ky hiéu °C
594 —_|cho d6 Celsius phai c6 moét
' dé Celsius °C tén riéng clia kenvin dung dé thé |khoang cach (xem TCVN 6398-0

hién céac gia tri cla nhiét d
Celsius
1°C:=1K

£ 1998 (ISO 31-0), 3.4),
Thang nhiét dé quéc t& 1990

DPé dap (ing cac phép do trong
thuc tién, nam 1989 CIPM da
théng qua Thang nhiét d6 quéc
t€ 1990, ITS-90.

Céac dai lugng tuong Ung Véi
nhiét dé nhiét déng luc va nhiét
dd Celsius xac dinh theo thang
nay dudc biéu thi tuong (ng bai
xac dinh bdi Thang nhiét do thuc
t€ quoc té 1968 (IPTS-68), trong
dé:

oo =T —Tp

Don vi clia Ty, va 1o, tuong Ung la
kenvin (K) va dé Celsius (°C).
D& biét chi tiét hon xem Thang

nhiét 36 qudc té€ 1990 (ITS-90),
Metrologia, 27 (1990), No.1.

Dinh nghia vé kenvin dé cap
dén nudc cb thanh phan déng vi
dudc xac dinh chinh xac bang ty
I& lugng-chat sau:

0,000 155 76 mol "H trén mol
"H; 0,000 379 9 mol 'O trén
mol " O; va

0,002 005 2 mol O trén

16
mol O.

11
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NHIET BPONG LUC HOC (tiép theo)

DAI LUONG

S6 muc Tén

Ky hiéu

Pinh nghia

Chu thich

5-3.1
(4-3.1)

hé sb n& dai oy

5-3.2

hé sb né thé tich
(4-3.2)

5-3.3

hé sb ap suat
433) | CooaP %

twong doi

ay, a,y

1 d!
o, =——-

1 dT
trong d6 / la chiéu dai
(TCVN 7870-3 : 2007 (1SO 80000-
3:2006), muc 3-1.1)va T la nhiét
dd nhiét dong lwc (muc 5-1)

1dV
a, =——r
V dT
trong d6 V' 1a thé tich
(TCVN 7870-3 : 2007 (1SO 80000-

3:2006), muc 3-4)va T' la nhiét 6
nhiét déng lyc (muc 5-1)

o 21[5_1?)
"oplaor )y

trong do p la &p suét

(TCVN 7870-4 : 2007 (ISO 80000-
4:2006), muc 4-15.1), T la nhiét
dd nhiét dong Iywc (muc 5-1)va vV
la thé tich

(TCVN 7870-3 : 2007 (ISO 80000-
3:2006), muc 3-4)

C6 thé bd chi sbé trong cac ky
hiéu & cac muc tr 5-3.3 dén 5-
5.2 trong trvdng hop khéng s
bi nham 14n.

5-4 hé sb ap suét B

_[or
ﬂ_[aTJV

trong do p la &p suét

(TCVN 7870-4 : 2007 (1SO 80000-
4:2006), myc 4-15.1), T la nhiét
dd nhiét dong Iwc (muc 5-1)va vV
14 thé tich (TCVN 7870-3 : 2007
(ISO 80000-3:2006), muc 3-4)

5-5.1

dd nén dang nhiét K,
(4-5-1)

5-5.2

dd nén dang Ky
(4-5.2)

entropy

1(oV
P )T

trong d6 V' 1a thé tich

(TCVN 7870-3 : 2007 (I1SO 80000-
3:2006), muc 3-4), p 1a ap suét
(TCVN 7870-4 ;: 2007 (ISO 80000-
4:2006), muc 4-15.1)

1(oV
Sy e
PJs

trong d6 V' 1a thé tich

(TCVN 7870-3 : 2007 (ISO 80000-
3:2006), muc 3-4), p 1a ap suét
(TCVN 7870-4 : 2007 (ISO 80000-
4:2006), muc 4-15.1)

T 1a nhiét d6 nhiét dong luc
(muc 5-1).

S la entropy (muc 5-18).

12
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DON VI NHIET BPONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
5-3.a kenvin ma trie mot K1
5-4.a pascan trén kenvin |Pa/K V& don vi pascan, xem
TCVN 7870-4 (1ISO 80000-4:2006),
muc 4-15.a.
5-5.a pascan mi trtr mét |pg~1

13



TCVN 7870-5 : 2007

mat (muc 5-8), 75 la nhiét d6 nhiét
dong luc (muc 5-1) ctia bé matva 7
la nhiét d6 nhiét dong lwc goc cua
moéi tred'ng bao quanh

NHIET BPONG LUC HOC (tiép theo) PAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-6 nhiét, nhiétlwvgng QO chénh léch gilra sw tang nang Nhiét lvong truyén,trong qua .
(4-6) lwong toan phan (muc 5-20.1) cGia |trinh chuyén pha dang nhiét can
mot hé vat ly va cong thirc hién | duge biéu thi nhw si bién doi
trong hé, v&i diéu kién la lwgng chat| cla ham nhiét dong lwc twong
trong hé khong thay doi tng, vidu T - AS, trong d6 T'la
nhiét d6 nhiét déng lwc (muc 5-
1) va S la entropy (5-18), hodc
AH , trong dé H la entanpy
(muc 5-20.3).
CHU THICH: Ngubn cép nhiét c6
thé (rng v&i sy ting nhiét do nhiét
dong lwc hoac hiéu tng khac nhw
dbéi pha hodc qua trinh héa hoc.
5-7 théng lwong nhiét | @ tbc d6 nhiét (muc 5-6) truyén qua
mot mat da cho
(4-7)
5-8 théng luong nhiét 7, @ q = D/A
(4-8) :)heénmgafh’gr?; do trong d6 @ 13 thdng lwong nhiét
nhiét (muc 5-7) va A la dién tich
(TCVN 7870-3:2007 (1SO 80000-
3:2006), muc 3-3)
5-9 do dan nhiét A, (K) thdng lvong nhiét bé mét (muc 5-8)
) chia cho gradient nhiét d6 (muc 5-1)
(4-9)
5-10.1 hé s6 truyén nhiét | K, (k) thong lwong nhiét bé mat (muc 5-8) | Trong cong nghé xay dung, hé
(4-10.1) chia cho chénh |éch nhiét d nhiét |so truyén nhiét thwong duoc goi
dong lwc (muc 5-1) la do truyén nhiét, ky hiéu 1a U.
5-10.2 |hésbtruyénnhiét |4, () |q=h(Ts —T))
bé mat \
(4-10.2) € ma trong d6 ¢ Ia thong luong nhigt b

14
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DON VI NHIET BPONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
5-6.a Jun J Vé don vijun, xem TCVN 7870-4 :
2007 (ISO 80000-4:2006), muc 4-
27 .a.
5-7.a oat w
5-8.a oat trén mét vuéng |W/m?2
5-9.a oat trén mét kenvin [W/(m-K)
5-10.a oat trén mét vudng W
kenvin 2
m* -K

15
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NHIET DONG LUC HOC (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-11 do cach nhiét, heé | M/ M =1/K Trong cdng nghé xay dwng dai
(4-11) sO cach nhiét o lwgng nay thwong dwoc goi la
trong dé K la hé so truyén nhiét nhiét tré, ky hiéu la R.
(muc 5-10.1)
5-12 nhiét tr& R hiéu nhiét d6 nhiét dong lwc Xem chu thich cho 5-11.
(4-12) (muc 5-1) chia cho théng lvong
nhiét (muc 5-7)
5-13 nhiét dan G, (HY |G=1/R Xem chu thich cho 5-11.
4-13 5 R la nhiét tra i
(4-13) trong d6 R 1 nhiét tr& (muc 5-12) Dai lugng ndy cdn dugc goi 12
hé so truyén nhiét.
5-14 d6 khuéch tan a 2
(4-14) nhiét a=—-
PCp
trong d6 A la d6 dan nhiét
(muc 5-9), p 1a khéi lvong riéng
(TCVN 7870-4:2007 (1SO 80000-
4:2006, muc 4-2)), va ¢, la nhiét
dung riéng déng ap (muc 5-16.2)
5-15 nhiét dung C khi nhiét do nhiét dong lwc ciia hé | Khong thé dinh nghia day da -
(4-15) tdng mot lwong d7” do hé nhan dai lwgng nay trir khi dang bien

thém moét lwong nhiét nhé dQ,
C =dOoAdT

trong d6 Q la nhiét lwong (muc
5-6) va T la nhiét do6 nhiét dong
lwc (muc 5-1)

déi dwoc quy dinh.

16
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DON VI NHIET BPONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
5-11.a  |[métvudng kenvin  |m2 K/W
trén oat
5-12.a kenvin trén oat K/W
5-13.a oat trén kenvin WIK
5-14.a  |métvudng trén m?/s
giay
5-15.a jun trén kenvin JIK

17
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NHIET DPONG LUC HOC (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-16.1 nhiét dung riéng c nhiét dung (muc 5-15) chia cho Déi véi cac dai lwong mol
(4-16.1) khoi lvong twong trng, xem TCVN 6398-
(TCVN 7870-4 : 2007 (1SO 80000- |8 1999 (IS0 31-8:1992).
4:2006), muc 4-1)
5-16.2  |nhiét dung riéng ¢
(4-16.2) | dangap
5-16.3 nhiét dung riéng cy
dang tich
(4-16.3)
5-16.4 nhiét dung riéng Cont
2 ) sa
(4-16.4) b&o hoa
5-17.1 ty s6 nhiét dung riéng | y y=cylcy
(4-17.1) trong do ¢, la nhiét dung riéng dang ap
(muc 5-16.2) va ¢y la nhiét dung riéng
déng tich (m5-16.3)
5.17.2  |sb mi déng entropy ‘
. V(% V6i khi ly twdng, & bing 7.
(4-17.2) plav s
trong d6 V' la thé tich
(TCVN 7870-3 : 2007 (ISO 80000-
3:2006), muc 3-4), p la ap suét (TCVN
7870-4:2007 (1SO 80000-4:2006), muc
4-15.1), va § la entropy (muc 5-18)
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TCVN 7870-5 : 2007

DON VI NHIET PONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
5-16.a jun trén kildgam J/(kg-K)
kenvin
5-17.a mot 1 Xem |0 gigi thiéu, 0.3.2.
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T la nhiét d6 nhiét déng lwc (muc 5-
1), va S'la entropy (muc 5-18)

NHIET PONG LUC HOC (tiép theo) PAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-18 entropy S khi hé c6 nhiét d6 nhiét déng lwc
(4-18) (muc 5-1) Ia 7' nhan thém mot lwgng
nhé nhiét (muc 5.6) dQ, entropy cda
hé tang dO/T , v&i diéu kién qua
trinh bién ddi ctia hé |a thuan nghich
5-19 entropy riéng s s =S/m Déi véi cac dai lwong mol
(4-19) AP ) twong trng, xem TCVN
trong do S la entropy (muc 5-18) | g39875-1999 (1SO 31-
va m la khoi lvgng 8:1992).
(TCVN 7870-4:2007 (ISO 80000-
4:2006), muc 4-1)
5-20.1 nang luvong E dai lwgng dac trung cho kha nang Cac dang nang lwvgng khac
(4-20.1) thwe hién cong cliia hé nhau chuyén déi tlr dang
(TCVN 7870-4:2007 (ISO 80000- nay sang dang khac, toan
4:2006), muc 4-27.1) bd hoac mét phan.
5-20.2  |ndi nang, nang U ddi v&i hé nhiét dong luc kin,
(4-20.2) lwong nhiét dong AU =0+ W
lwe
trong d6 Q la nhiét lwgng hé nhan
dwoc (muc 5-6) va Wla cong
(TCVN 7870-4:2007 (ISO 80000-
4:2006), muc 4-27.1) thiec hién trén
hé v&i dieu kién la khong xay ra phan
trng héa hoc nao
5-20.3 entanpy H H=U+pV
(4-20.3) T Ts A x
trong d6 U la ndi nang (muc 5-20.2),
p la ap suét (TCVN 7870-4:2007 (ISQ
80000-4:2006), muc 4-15.1),va V' la
thé tich (TCVN 7870-3:2007 (ISO
80000-3:2006), muc 3-4)
5-20.4 nang lvong AF A=U-TS Con dwoc goi la nang luong
(4-204) | Helmholtz, trong d6 U 1 néi nang (muc 5-20.2), | tw do Helmholtz riéng.
ham Helmholtz L iae wA LiAr g
T 1a nhiét dé nhiét dong lyc (muc 5-
1), va S'la entropy (muc 5-18)
5-20.5 nang lwong Gibbs, |G G=H-TS
(4-20.5) ham Gibbs trong d6 H la entanpy (muc 5-20.3), | Con dwoc goi la nang lwong

tw do Gibbs riéng.
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DON VI NHIET PONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
5-18.a jun trén kenvin JIK
5-19.a jun trén kildgam J/(kg-K)
kenvin
5-20.a jun J
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(muc 5-20.5) va T'la nhiét d6 nhiét
dong lyc (muc 5-1)

NHIET BDONG LUC HOC (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-21.1 nang lwong riéng  |e e=E/m
(4-21.1) trong dé E la nang lwgng (muc 5-
20.1) va m la khéi lwong
(TCVN 7870-4:2007 (ISO 80000-
4:2006), muc 4-1)
5-21.2 ndi nang riéng, u u=Um
(4-21.2) nang lwong nhiét
déng lwc riéng trong d6 U la nang lwgng nhiét
dong lwe (muc 5-20.2) va m 1a khéi
lwong (TCVN 7870-4:2007 (1ISO
80000-4:2006), muc 4-1)
5-21.3  |entanpy riéng h h=H/m
(4-21.3) A
trong d6 H la entanpy (muc
5-20.3) va m la khi lwgng (TCVN
7870-4:2007 (ISO 80000-4:2006),
muc 4-1)
5-21.4 nang luong a _ Con dwoc goi I'éh nang lvong tw
(4-21.4) Helmholtz riéng, J a=A/m do Helmholtz riéng.
ham Helmholtz trong dé A4 la nang lvgng Helmholtz
riéng (muc 5-20.4) va m 1a khéi lvgng
(TCVN 7870-4:2007 (ISO 80000-
4:2006), muc 4-1)

Con duwgc goi la nang lvong
5L;2211.55 nér?g qung Gib_bs g a=G/m tw do Gibbs riéng.
(4-21.5) riéng, ham Gibbs trong d6 G |a ndng lwong Gibbs

reng (muc 5-20.5) va m 1a khéi luong

(TCVN 7870-4:2007 (ISO 80000-
4:2006), muc 4-1)

5-22 ham Massieu J J =-A/T

(4-22) trong d6 A4 la nang lwgng Helmholtz
(muc 5-20.4) va T la nhiét do nhiét
déng lwc (muc 5-1)

5-23 ham Planck Y Y =-G/T

(4-23) trong dé G la nang lwgng Gibbs
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TCVN 7870-5 : 2007

DON VI NHIET PONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich

5-21.a jun trén kildbgam JIK

5-22.a jun trén kenvin JIK

5-23.a jun trén kenvin JIK
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NHIET DONG LUC HOC (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-24 néng dé khéi lvong | @ w=m/V Nong dé khéi lwong cta nwéc
(—) cua nuoc trong d6 m 1a khdi lwong (TCVN | khi b@o hoa dwoce ky hiéu la
7870-4:2007 (ISO 80000-4:2006), W sat -
muc 4-1) cla nwéce, khdng xét dén
dang két tu, va V' la thé tich (TCVN
7870-3:2007 (ISO 80000-3:2006),
muc 3-4)
5-25 nong do khéi lwong| v v=m/V Noéng dé khéi lwong cla hoi
(—) ctia hoi nwéc trong d6 m 1a khéi lwong (TCVN nwéc khi bdo hoa dwgce ky hiéu
7870-4:2007 (ISO 80000-4:2006), | Usat-
muc 4-1) ctia hoi nuéc, V 1a thé
tich khi tdng (TCVN 7870-3:2007
(ISO 80000-3:2006), muc 3-4)
5-26 ty Sf’g khoi lwong  u u=m/mgy Ty s6 khéi lvgng cla nwéc voi
(—) cua nuoc vol trong d6 m 1a khéi lwong (TCVN | chat kho khi bao hoa duwoc ky
chat kho 7870-4:2007 (ISO 80000-4:2006), |hiéu la usq.
muc 4-1) clia nuwdc va mq 1a khoi
lwgng cla chat kho
5-27 ty Sé khéi_lu’qr)g E: X =m/mgy Ty sb khéi lwong cla hoi nwéc
(—) Cuia hol NFo'C Vol trong do m Ia khdi lwong (TCVN |VOi khi kho khi bao hoa duoc ky
UL 7870-4:2007 (ISO 80000-4:2006), | hiéu 12 xss
muc 4-1) cla hoi nwédc va my la
khdi lwgng cda khi khd
5.28 ty phan khdi lwong @H,0 u
(—) cla nwoc Oy.0 = 1+
u
trong d6 u la ty sb khéi lwong cla
nwéc véi chat khd (muc 5-26)
5-29 ty phan khéi luong | g ~
—) cla chat kho @ =1-ah,0
trong d6 @ n,o 1a ty phan khoi
lwgng cla nwdc (muc 5-28)
5-30 ap suét riéng phan | @ @ = P/Psat Ap suét rieng phan twong dbi
(—) trong doi, do trong d6 p 1a ap suét rieng phan | thuong duoc goi la RH va tinh
am trong doi (TCVN 7870-4:2007 (ISO 80000- | Pang phan tram.
4:2006), muc 4-15.1) cta hoi va
PDsat 1a ap suét riéng cla hoi khi bao
hoa (& cung nhiét do)
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DON VI NHIET BPONG LUC HOC (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
5-24.a  |kilbgam trén mét  |kg/m®
khoi
5-25.a  |kilogam trén mét  [kg/m®
khoi
5-26.a mot 1 Xem 10i gigi thiéu, 0.3.2.
5-27.a mot 1 Xem 10i gigi thiéu, 0.3.2.
5-28.a mot 1 Xem |oi gigi thiéu, 0.3.2.
5-29.a mot 1 Xem |oi gigi thiéu, 0.3.2.
5-30.a mot 1 Xem |&i gigi thiéu, 0.3.2.
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NHIET DONG LUC HOC (két thic) DAI LUONG
S6 muc Tén Ky hiéu Pinh nghia Ch thich
5-31 nbng do khéiluvong | g ®=0/0 g Trong céc trwdng hop binh
—) twong doi ctia hoi thwdng, co thé xem ap suat riéng
. VRS . | twong d6i (muc 5-30) Ia bang nong
trong d6 v la nong dd khoi lwong cua X X
hoi nw6c (myc 5-25) Vi b i riéng o dé khoi lwgng twong doi cua hoi.
khoi lwgng cla hoi nwéc khi bdo hoa
(& cung nhiét do)
5-32 ty s6 khéi lvong W W =X/ eyt
twong doi cla hoi . X .
=) trong d6 x 13 ty s& khdi lwvong clia hoi
nudc voi khi kho (muc 5-27) va xst 1a
ty sO khoi lwgng clia hoi nwédc véi khi
kho khi bdo hoa (& cung nhiét do)
5-33 nhiét do diém swong | Ty nhiét d6 tai d6 hoi trong khong khi dat | Nhiét d6 Celsius twong iwng duwgc
=) téi bdo hoa ky hiéu la ¢4. Dai lwgng nay con
dwoc goi la diém swong.
g g
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DON VI NHIET BPONG LUC HOC (két thuic)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich

5-31.a mot 1 Xem 10i gigi thiéu, 0.3.2.

5-32.a mot 1 Xem 10i gigi thiéu, 0.3.2.

5-33.a kenvin K Bon vj cda nhiét d6 Celsius twong

trng la do Celsius, ky hiéu la °C.
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Phu luc A
(tham kh&o)

Cac don vi dua trén foot, pound, gidy va mét sé don vi khac

Khoéng nén st dung cac don vi nay.

S6 muc S6 muc | Tén don vi va
clia dai Pai lugng cua ky hiéu Hé s& chuyén déi va chi thich
lugng don vi
5-1 nhiét do nhiét 5-1.A.a | d6 Rankine: . 5
dong luc: °R T°R:= gK
T
Can dé mot ky tu tréng truée ky hiéu °R
clia d6 Rankine.
- nhiét do 5-2.A.a | do e 9 ¢ 9T
Fahrenheit: Fahrenheit: | op ~gos ™" 32= 5K 459,67
f °F
i Don vi dé Fahrenheit va dé Rankine la
nhu nhau.
Can dé mot ky tu tréng truéc ky hiéu °F cla
doé Fahrenheit.
5-6 nhiét, 5-6.A.a | donvinhiét | 1 Bty := 788,169 ft-Ibf ~ 1 055,056 J
nhiét luong Anh: i
Btu Ngoai don vi nay con mét so gia tri khac
clia “don vi nhiét Anh” da dung truéc day.
5-7 thong lugng nhiét | 5-7.A.a | don vi nhiét | 1 Btu/h ~ 0,293 071 W
Anh trén gic:
Btu/h
5-9 hé s6 dan nhiét 5-9.A.a | don vi nhiét 1 Btu/(s-ft°R) ~ 6 230,64 W/(m-K)
Anh trén
giay foot d6
Rankine:
Btu/(s-ft-°R)
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Céc don vi dua trén foot, pound, gidy va mdt sé don vi khac (két thuc)

S6 muc Sémuc | Téndonviva
clia dai Pailugng | cladon ky hiéu Hé s6 chuyén déi va chi thich
luong \
5-10 hé sé truyén 5-10.A.a | don vinhiét Anh | 1 Btu/(s - ft2 - °R) ~ 20 441,7 W/(m? - K)
nhiét trén giay foot
binh phuong d6
Rankine:
Btu/(s - ft* - °R)
5-10.A.b | don vinhiét Anh | 1 Btu/(h - ft? - °R) ~ 5,678 26 W/(m? - K)
trén gid foot
binh phuong d6
Rankine:
Btu/(h - ft? - °R)
5-14 do6 khuyéch 5-14.A.a | foot binh phuong | 1 ft¥s = 0,092 903 04 m%/s
tan nhiét trén giay:
ft?/s
5-16.1 nhiét dung 5-16.A.a | don vinhiét Anh | 1 Btu/(Ib - °R) = 4 186,8 J/(kg - K)
riéng trén pound d6
Rankine:
Btu/(Ib - °R)
5-19 entropy riéng | 5-19.A.a | don vinhiét Anh | 1 Btu/(Ib - °R) = 4 186,8 J/(kg - K)
trén pound d6
Rankine:
Btu/(Ib - °R)
5-21.1 nang lugng 5-21.A.a | don vi nhiét Anh | 1 Btu/lb = 2 326 J/kg
riéng trén pound:
Btu/lb
5-21.2 nang lugng
nhiét déng
luc riéng
5-21.3 entanpy riéng
5-21.4 nang lugng
Helmholtz
riéng
5-21.5 nang lugng
Gibbs riéng
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Phu luc B
(tham kh&o)

Nhirng don vi khéng thudc Sl dua ra dé tham khao, dic biét vé hé sé chuyén dai

Khoéng nén st dung cac don vi nay.

S6 muc S6 muc Tén don vi
clia dai Pailugng | chadonvi | vaky hiéu Hé s& chuyén déi va chi thich
luong
5-6 nhiét, 5-6.B.a calo 8 15°C: | 1 calss la nhiét lugng céan thiét dé 1am noéng mot
nhiét lugng cal gam nuGc khong c6 khong khi tir 14,5 °C dén
15
15,5 °C du6i ap suat khong déi 1a 101,325 kPa.
1 calyg ~ 4,185 5 (5) J
5-6.B.b calo I.T. 1cal;:=4,1868 J
CallT 1 Mcalrr = 1,163 kWh
5-6.B.c calo nhiét 1 caly, ;= 4,184 J.
hoa:
caly,
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