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Quantities and units—Heat
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GB 3100 EFrEALH FHNH ;

GB 3101 FHRXE..BAMFFSH—BREN;

GB 3102.1 =z [A] 1 [B] 9 B A0 B4 5

GB 3102.2 JFBIKXHAXRAZHEM AL
GB 3102.3 f2ERBRBAL;

GB 3102.4 #EFEREM AL

GB 3102.5 2B B AN
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GB 3102.7 FEEHEM AL

GB 3102.8 W HALEM > FYE¥E B BN
GB 3102.9 R F¥EEMZYEER B HAL;
GB 3102.10  #% [ 1 o B4 5 9 BEA B 5
GB 3102.11 ¥YEFEMERPFEHHHERS;

GB 3102.12 HRE3

GB 3102.13 E#HYEENEMEAL,

ERERFHERY T CREARIEMETEE) (PEANRILMERELE).E ST 1984 4
2 R271 HAMHKR TERES — LT BEMH SR EANRLSME RSB AA),

AN EENEURBHE T R A R BRS ST AT & 5T, T8 H 8005 F 35 5
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B.4-1~4-2

W 5| BEMAEK 5 E X % E |

4-1 BAERE T,(® MAO¥ERERERE
thermodynamic z—
temperature

4-2 BRREBE t,0 t=T—T, RAO%BEE T, #EH
Celsius KT, EXHNETF273.15 K KB = A m R
temperature BEMKO.01K
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Hf7.4-1.a~4-2.a

w5

LR VAR

& X

BAFBMEE

4-1.a

FLRX]

kelvin

AR BALTFR
XRIKE = AR N
BEH 1/273. 16

4-2.a

R

degree Celsius

REERFRXHTF
HERMEREEEN—4
LAREL S

#0218 BE A 5% B IR B f 1B] R
HRENEMERERY. EfRitT
BRSEN, X FriE B R R
ENBEAFRX K EHBRE
(COOFRR. HEKAHFS, 6
. “degré”, “deg”, “degree
centigrade”, “degree” &, “Bf 7, 1j
FUUKEBR Y 435, R KR E
KPS CZHINE—HR SR
GB 3101 §§ 3. 4),

1990 [ fr & #7 (ITS-90) 5 E
PR 4R 1990 CIPM &4 /¥ 1987
FHE 18 ECGPM W58 7 Wik
B F 1989 FRERAM . HiR
PR SL R E T E T AEE S
fE B F — € #9 W BAX IR 1E P dE Ay
FEHENT 0.65 KU LAR
B XA RAR R 1968 R L
A 8 #5 IPTS-68 (1979 £ 83T
iRD) A 1976 B M 0.5 K &
30 Kig#7.

HRZBIREXH.SRhA%¥

18 B A0 4% R BE AR Yy B 4 B A
ToFl teo T 7 (SR ¥ B IPTS-68
JI 58 SCH) T ) B
too=T9—T,
Too ¥ R E R FF R SCEBE 0o B N
B B 43 EC IR o T oo P11 200 B9 BN 23
BRI IR CEK)FFERECC),
5T M EoLARR. HHBH
L :Metrologia,1990,27(1):3
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#:4-3.1~4-8
W 5| EMAWK 5 & =3 &
4-3.1 | K[IWIKREH az = dz BRAEM e BT,
linear expension L dT 4-3.1 244 ERF
coefficient TEWEN.
v3.2 |BIBIKRE | anG@n | 14V A2 SR,
cubic expension v dr FEEH TRl 0
coefficient LS ChEL %S
5 BWAHT 4-3.3 1)
4-3.3 | EMEHNRE a o =L d2 B I
relative pressure *opdT
coefficient
4-4 EHRH B B_El.ﬁ
dT
pressure
coefficient
4-5.1 %ﬁﬂgﬁ$ ’CT xTz_l( ﬁ
isothermal Viaplr
compressibility
4-5.2 | FHEHE K KS:_L( ﬂ)
isentropic Viap)s
compressibility
4-6 # Q FRAT P LR R
heat, B, DL R b
#@E (latent heat)”, &5 K
quantity of heat L. MY HE488A
FEBHELKER,
BT « AS,AS Ry
A4k, 8 AH L IS AEfL
4-7 AR @ BB [E] RS — AN E AR E
heat flow rate
4-8 HRKRE g9 PR BB LA AR
areic heat flow
rate,
#WBRIFE
density of heat
flow rate




GB 3102.4—93

B{Y.4-3.2a~4-8.a

o5

LR AP A

BHERMEE

4-3.a

BFRX]
reciprocal
kelvin,

i — KT LR
pdl

kelvin to the

power minus one

4-4.a

L & & 5F
/R3]

pascal per kelvin

Pa/K

fgda 3+ ]
reciprocal
pascal,

fh— W 5 A L
]

pascal to the

power minus one

Pa~!

4-6. a

ELH]

joule

4-7.a

%]

watt

4-8.a

¥ 18 F Ik
watt per square

metre

W/m?
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#.4-9~4-15

m 5| BEMAER 7 5 E X % &

4-9 MFE, A, (1) TE AR B B B DL IR e
(FHRHO
thermal
conductivity

4-10.1 | R ER K, (&) EARRRERUREZE ERABEAP, XA
coefficient of BHEKRZARIERRE
heat transfer (thermal transmittance),

HE5HU

4-10. 2 | REEHR R hy(a) q=h(T,—T,)
surface KPP T, yEEBRE,T. MFRIE
coefficient of PRI R E I S H IR
heat transfer

4-11 MU RE M BEZRUE BRI ERFAEA S, XA
thermal M=1/K BEHRANHE,F5H
insulance, R
coefficient of
thermal
insulation

4-12 #PH R BERUARE 2 4-11 BT
thermal
resistance

4-13 #e G G=1/R S 4-11 & E
thermal
conductance

4-14 | Y EE a a=
thermal £
diffusivity R ARG E, 0 ZEHGH,

c, BB ERBEME

4-15 HE C Y —RGH T NS — /IR BrAE# & A b ot 72,

heat capacity B oQ MBEFAS dT 1F,8Q/dT | XNMEEANTEEHEW
XA EHRE
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B{Y .4-9.a~4-15.a

WS B A K T 5 & X BHERMEE

4-9.a |H[HIJEXFF | W/ (K
(Rx]
watt per metre

kelvin

4-10.a | K18 XK W/ (m* - K)
HRX]
watt per square

metre kelvin

A4-11.a | FHEKIFURX] | m? « K/W
YR
square metre

kelvin per watt

4-12.a | F /R X] & K K/W
(4%

kelvin per watt

4-13.a | FL[¥F 18 JF /R W/K
X]

watt per kelvin

4-14.a | T HRER m?/s
Squﬂre metre

per second

4-15.a | B[H JEIF LR J/K
3]

joule per kelvin
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H.:4-16.1~4-16. 4

w5

B AWK

E

X

& &

4-16.1

4-16. 2

4-16.3

4-16. 4

FRE A

massic heat
capacity,
HpE
specific heat

capacity

B E ERAE
massic heat
capacity at
constant
pressure,
HE ERAE
specific heat
capacity at
constant

pressure

R EAFRE
massic heat
capacity at
constant
volume,
HEAHE
specific heat
capacity at

constant volume

REMEMRE

massic heat
capacity at
saturation,
AR
specific heat
capacity at

saturation

Cy

Csat

RABRURE

N 9 BE R &
GB 3102.8

%

=

1]
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Bf7.4-16.a
W 5| BEK 5 %E X BEEBMEE
4-16.a | B[EIG TR | J/(kg * K)
(/R3]
joule per

kilogram kelvin

11
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#.4-17.1~4-20.5

55

BH A K

4-17.1

4-17.2

RERAHL
ratio of the
massic heat
capacities
(A
ratio of the
specific heat
capacities
e R E
isentropic

exponent

Y=c,/c,

Xt FE AR, =Y

4-18

i

entropy

LURAFRENT M RGRHE
ZRUNAE OQ WL WR RGN
BHRERTHEEL, U RSKH
Wi 0Q/T

4-19

JR AR

massic entropy,
FE2%5

specific entropy

AH R 6 BE /R B 2 )
GB 3102. 8

4-20.1

4-20. 2

4-20. 3

4-20.4

4-20.5

fE( & ]

energy

A% RE
thermodynamic

energy

15

enthalpy

Z I EZZ H e
Helmholtz

free energy,
Helmbholtz

function

HAHTE A
Gibbs free

energy,

7 A7 397 oR KX

Gibbs function

B A & Fe it X # e

XTI EEARS,
AU =Q+W
X Q RELZEWMER.W R
Xt RGP E# 20

H=U+HpV

A=U—-TS

G=U+pV—TS

KA AR AL

(internal energy)

G

=H-TS

12
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BV . 4-17.a~4-20. a

m 5| BAA K # 5 E X BHEHMEE
4-17.a | — 1 SR51F
one
4-18.a | E[(H 1B [/R J/K
]
joule per kelvin
4-19.a | FE[HIG TR | ]/ (kg + K)
(/R3]
joule per
kilogram kelvin
4-20.a | #E[H] J
joule

13
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#.4-21.1~4-21.5

w5

B A K

< X

& &E

4-21.1

4-21.2

4-21.3

4-21. 4

4-21.5

BRERE

massic energy,
=413

specific energy
RERS ¥ 6B
massic
thermodynamic
energy ,
#1468
specific
thermodynamic
energy

PR

massic enthalpy,
Hors

specific enthalpy
REZBEZE &
fE

massic Helmholtz
free energy,

HZ B E dAE
specific

Helmbholtz free
energy ,

F 2 182 2K BR 4K
specific Helmholtz

function

BRI E i AE
massic Gibbs

free energy,

P A i B e AR
specific Gibbs

free energy,

H 5 71 3 R 4
specific Gibbs

function

af

RELR IBRLARE

R ERERR DR R

RER AR

ZWEIR E i REBR LR &

HATH A B RERR LA

R H) BE R &, 21
GB 3102. 8

FRERSIEEBBLHAN
Ji & M BE (massic

internal energy)

14
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B{f.4-21.a
W5 BAAK S SE X BEERMEE
4-21.a | E[BIBTR J/kg
joule per

kilogram

15
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B:4-22~4-23

W 5

B &K

7

Tl

4-22

YN
Massieu

function

J=—A/T

4-23

T BA ST R 3
Planck

function

Y=—G/T

16
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P} .4-22.a~4-23.a

o5 | BAEK 5 SE X B RO &
4-22.a | BLE ]8I [R J/K

pdl

joule per kelvin
4-23.a | B[ H 1 [/R J/K

pdl

joule per kelvin

17
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B F A
PAZER B F0% BTt B8 R LA e ek L 4 88 fr
(EFM
AR AE A X BB
BYTE B A K BALIRS BAL BRI 5 NSk IR 2%
4-1 BAFRE 4-1.A.a =RE 1°R=2 Kk
thermodynamic degree Rankine: 9
temperature °R ZREMHFS R K EIHE Y
28— =R
— HREE 4-2.A.a BRE 9t L 9T
Fahrenheit degree Fahrenheit: Fo5C 5 K
temperature ,fp °F 459. 67
BAERESTRMZRK
E.
MR 5°F /6 T Y
28—
4-6 p 4-6.A.a T 2B 1 Btu=778. 169 ft * Ibf=
heat, British thermal unit 1 055.056 ]
i Btu X HJR A fi 3 b BT A A S )
quantity of heat AL, EETHEALBERE
KRR K& (%, 1956 4 7
FO R R “ B PR 2R RS
WAL, WS, AHTE R
2 At “ e ) P BLAL”
4-7 AWE 4-7.A.a e E R =YIN ) 1 Btu/h=0.293 071 1 W
heat flow rate British thermal unit per
hour .
Btu/h
4-9 BIFE, (FHAR | 49.A.a R RBAMBHRER 2K | 1 Btu/(s« ft« R)=
%0 E 6 230.64 W/(m * K)
thermal British thermal unit per
conductivity second foot degree
Rankine ;
Btu/(s * ft * °R)

18
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massic entropy,

24}

specific entropy

British thermal unit per

pound degree Rankine:
Btu/({b + °R)

BHTE BHEK B S B ZRMES BRERMEE
4-10.1 | R 4-10.A.a | EHPHBEMNEHFHFER | 1Bw/(s-ft*«R)=
coefficient of =KE 20 441.7 W/(m? « K)
heat transfer British thermal unit per
second square foot degree
Rankine:
Btu/(s « ft* « °R)
4-10. A. b | Hith) B 4 /NI B 1 Btu/Ch e« ft?+ °R)=
R=EKE 5.678 26 W/(m? « K)
British thermal unit per
hour square foot degree
Rankine;
Btu/(h - {ft* « °R)
4-14 | Y EE 4-14.A.a | FHEREH 1 {t*/s=0. 092 903 04 m?/s
thermal square foot per second: (KERE)
diffusivity ft?/s
4-16.1 | JRE A 4-16. A.a | SHIAAN HREZ E 1 Btu/(lb + °R) =
massic heat British thermal unit per | 4 186.8 J/(kg * K) (¥ERB{H)
capacity, pound degree Rankine:
sz Btu/(lb ¢ °R)
specific heat
capacity
4-19 | REKE 4-19.A.a | HEHEIRBEABBZRE 1 Btu/(b + *R)=

4186.8 J/(kg » K)(HERAME)

19
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BHYHS B ML K B B ARMEFS BB AR E
4-21.1 | FREAE 4-21.A.a | EHRENAEGRE 1 Btu/lb=2 326 J/kg (EW
massic energy, British thermal unit per | {&)
. RE pound :
specific energy Btu/lb

4-21.2 | RERSZ#6E
massic
thermodynamic
energy ,
ke
specific
thermodynamic

energy

4-21.3 | [JRESS
massic enthalpy,
Hors

specific enthalpy

4-21.4 | REBEZBEZBE
Hi A

massic
Helmholtz

free energy,
WX BB E
gE

specific
Helmbholtz

free energy

4-21.5 | REEHAEHEH
(i3

massic Gibbs

free energy,

HHEME B aE
specific Gibbs
free energy,

=A=FIiR RT3k 5
specific Gibbs

function

20
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M £ B
HEFHRGEA, FIRXTRREERK
(BEH)
BE HE M A K RIS B AR S BHERMEE
4-6 # 4-6.B.a 15 C¥ leals 2 1g RERZKE
heat, 15°C calorie: 101 325 kPa fEZ@ EE 1 T, M
ik calys 14.5 CHn#El 15.5 CFr By #
quantity of heat - A
1cal;;=4.1855]
ZEAREE R 0.0005 ],
HrER SN HNERESST
194 LW T —HXRTFHER”
MABIE X, ERBREEBRS
HRUMESEMATAZRSR
H, B FR i & R &g (1950
WL ERUBTTHERRBHMY
BERME. ZEHHAREE
$0.0005]
+6.B.b | ERENEF LFRAARENEF BE
1. T. calorie; EEFEKESERKE RK,
calyy 1956 4£ 7 ADFr R E LR -
1cal;;=4.186 8 ]
1 Mcal;r=1.163 kW « h(¥EH
(=8
4-6.B.c #Ab¥ R 1 caly=4.184 JOEBRE)
thermochemical
calorie;
caly,
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