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Loi néi déu
TCVN 11275:2015 hoan toan twong dwong véi ISO 17584:2005.

TCVN 11275:2015 do Ban ky thuat tidu chudn quéc gia TCVN/TC 86 May lanh va didu
hoa khéng khi bién soan, Téng cyc Tiéu chuén Do lwéng Chét lvong d& nghi, Bd Khoa
hoc va Cdng nghé cang bé.



TIEU CHUAN QUOC GIA TCVN 11275:2015

Tinh chat mai chat lanh

Refrigerant properties

1 Pham vi &p dung

Tiéu chuln nay xac dinh cac tinh chét nhiét vat ly clia cac méi chét lanh va c4c hdn hgp mdi chét lanh
dugc st dung phd bién.

Tiéu chun nay ap dung cho cac méi chét lanh R12, R22, R32, R123, R125, R134a, R143a; R152a,
R717 (amonia) va R744 (carbon dioxide) va cac hdn hgp méi chédt lanh R404A, R407C, R410A va
R507A. Céc tinh chit bao gdm: khéi lrgng riéng, ap suét, ndi ning, enthalpy, entropy, nhiét dung riéng
dang 4p, nhiét dung riéng dang tich, van tdc 4&m va hé sé Jun-Thomson, trong ¢ cac trang théi don
pha va doc theo duwdng bién bio hoa Idng-hoi. Ky hiéu dang sb clia cic méi chét lanh ndy dwoc xac
dinh theo TCVN 6739 (ISO 817).

2 Tailidu vién dén

Céc tai lidu vién din sau 1a cin thiét cho viéc ap dung tiéu chuln nay. Déi véi cac tai liéu vién din ghi
nam cdng bé thi ap dyng phién ban dugc néu. Béi véi céc tai liéu vién din khong ghi ndm cdng bé thi
&p dung phién ban méi nhét, bao gdm ca cac sira ddi (néu cd).

TCVN 6739 (ISO 817) Méi chét lanh — Ky hiéu va phén loai an toan.

3 Thuét ngir va djnh nghia

Tiéu chudn ndy 4p dung céc thuat nglr va dinh nghta sau.
3.1

Thuét toan (algorithm)

Quy trinh @& tinh toan céc tinh chat mai chét lanh.

CHU THICH: Mot thuat toan thudng I mét chwrong trinh tinh todn. Mt thudt toan c6 thé cang bao gém mdt hosic
nhiéu méi lign he v& tinh chit nhw duoc trinh bay & 4.4.

3.2
H&n hep (blend)
H8n hep clia hai hodc nhidu hon cac hop chét hda hoc.
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3.3
Diém t&i han (critical point)

Trang thai tai d6 cac tinh chét cla chét 16ng bao hoa va cac tinh chét clia hoi bio hoa tré thanh bang
nhau. :

CHU THICH: Céac pha I6ng va hoi riéng bigt khong tbn tai trén nhiét o didm téi han ddi véi mot moi chét tinh
khiét. Diéu nay dugc dinh nghta ddy dd hon Ia “diém téi han clia trang thai khi-Idng” so v6i “cac diém téi han”.

3.4
Phwong trinh trang thai (equation of state)

Phuong trinh toan hoc biéu dién ddy dG va nhéat quan v& mat nhiét dong hoc clia cac tinh chét nhiét
ddng clia mét méi chét.

CHU THICH: Mét phwong trinh trang thai théng dung nhét 14 biéu dién &p suét hodc nang lugng Helmholtz 1a mét
ham cla nhiét 6, khéi lugng riéng, va thanh phén (48 véi hdn hop). Céc tinh chét nhiét ddng khac nhéan dwgc
thong qua viéc Iy tich phan va vi phan phwong trinh trang thai.

3.5
Méi chét (fluid)
Méi chét lanh (refrigerant)

Chét, c6 mat & céc trang théi 16ng va/hodc khi, dwoce st dung cho si trao ddi nhiét trong mét hé théng
lanh.

CHU THICH: Chét 13ng thu nhiét & mot nhiét d¢ thap va 4p suét thap, sau d6 tda nhiét & mdt nhiét d6 cao hon va
&p suét cao hon, thwedng kém theo thay ddi trang thai,

3.6
Béo hoa léng-hei (liquid-vapour saturation)

Trang thai tai 36 cac pha Idng va pha hoi clia mdét méi chét & trang thai can bang nhiét ddng vdi nhau
tai nhiét d6 va ap suét thwéng.

CHU THICH: Céc trang thai nhw vay tén tai trong khodng tir diém ba thé dén diém t6i han.

3.7

Tinh chat van tai (transport properties)

D6 nhét, 38 din nhiét va hé sb khuéch tan.

3.8

Tinh chéit nhiét dong (thermodynamic properties)

Khéi lwgng riéng, 4p suét, @d Idéng dén (fugacity), ndi ning, enthalpy, entropy, c4c nang lwong Gibt

va Helmholt, nhiét dung riéng, van téc am, va hé sé Joule-Thomson, trong ¢ hai trang thai pha don v
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doc theo dudng bién bao hoa Iéng-hoi.
3.9
Tinh chét nhigt vat ly (thermophysical properties)
T4t ca cac tinh chét nhiét dong, tinh chét van tai va tinh chit hdn hop khac.
3.10
Diém ba thé (triple point)
Trang théi tai d6 cac pha rén, 18ng va hoi clia mét chét & trang thai can bing nhiét @ng.
4 Tinh tbér! cac tinh chat mai chét lanh
4.1 Qui djnh chung

Tiéu chuén nay x&c dinh cac tinh chét clia cac moi chét lanh liét ké trong Bidu 1. C4c tinh chét nay
nhén dwgc trén co s& cac do dac thire nghiém.Tuy nhién, trén thire té khdng thé tham khdo tryc tiép
cac dir ligu thirc nghiém, vi c6 thé ching khdng sin co & tat ca cac didu kién quan tam, ngoai ra mét
sé tinh chét, nhu entropy, khéng thé do tryc tiép dwoc. Hon nira, mét bang sé liéu don gian, vi du nhe
4p suét hoi ma chung c6 thé do dugc mét céch trec tiép, thi cling khéng tién Ioi cho viéc st dung trong .
k§ thuét tinh toan hién dai. Do d6, viéc xay dwng cac méi twong quan I ¢in thiét G& tinh todn céc tinh
chét tai mét trang thai nhiét ddng mong muén.

Céc tinh chét liét ké trong tiéu chudn nay dwoc tinh toan tir cac phwong trinh trang thal quy djnh, méc '
du cé thé st dung céc thuat toan liga chon khéc. Ban than céc tinh chat néu trén cAu thanh tiéu chuan
ndy. Céc phwong trinh trang thai Ia mét phuwong phép tién loi @& tinh todn va tai tao cac tinh chit. Do
@6 céc sé liéu duoc ligt ké trong cac Bang cla tiéu chudn nay chi dai dién mét nhém nhd cac tinh chét
duoc quy dinh trong tigu chudn nay; dai ddy dG cac didu kién cho tirng méi chét duoc trinh bay trong
Pidu 5. Phuong trinh trang thai 14 mét phwong trinh toan hoc biéu didn dy da va nhét quan vé mit
nhiét ddng cac tinh chét nhiét dong clia mdt méi chat. Cac phwong trinh nay dwee Iwra chon trén co s&
cac tiéu chi sau:

a) Do chinh xac khi trong viéc tai tao lai d¥ liéu thie nghiém cé sén;

b) Kha nang 4p dung trén dai rong clia nhiét 9, &4p suét va khéi lwgng riéng;

¢) C6 thé ngoai suy ra ngodi céc di liéu thiee nghiém c6 s&n; va

d) Cé s\ wu tién trong viéc sir dung phwong trinh da dwoc cdng bd va dwoc cong nhan.
4.2 Phwong trinh trang thai mél chit tinh khiét

Mét phwrong trinh trang thai cho méi chét tinh khiét c6 thé biéu di&n n3ng lgng Helmholtz rit gon theo
mol, A, 1a mdt ham ctia nhiét d6 va khéi lwgng riéng. Phwong trinh bao gém céc sd hang riéng biét
nhan dwoc tir thudc tinh khi Iy thwdng (ky hiéu “id”) va mot thanh phén “du" hodic “méi chét thue” (ky
hiéu “r") nhw cho trong Phwong trinh (1):
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A

== =bu 4, o

Trong d6 R 14 hing sé khi. C4c phwong trinh ciia dang thirc nay cé thé duoc viét dwéi dang cho mol
riéng phan hodc khéi lrgng riéng phan. D& trinh bay nhét quén trong tiéu chuén nay, cac phwong trinh
trang thai dwgc cong bé ban diu dwdi dang khéi lugng riéng phin da duec chuyén dbi sang dang mol
" riéng phan. Thanh phan “du” hodc “chét I16ng thye” dwec cho bdi Phuong trinh (2):

¢, =Y N,r"6% exp[-a, (5 - ¢, )t Jexp[-B, (=7, )™ ] (2
k

Trong dé:
1 1a bién s& khéng thlr nguyén ctia nhiét & T*/T,
T 14 tham s rut gon thudng bing tham s t¢i han;
& la bién sé khéng cd thir nguyén cla khéi lwgng rigng p/p”;
o latham sé rut gon thudng blng tham sé téi han;
Nk 1a cac hé sé bing sé dwgc didu chinh cho thich hop véi cac dir liéu thire nghigm;

Ok, Pro VA 7, 13 cac tham sé duwoc téi bu hda cho mot méi chét cu thd hodc mét nhém cac méi
chét bang mét thuat toan Iwa chon bét dau v6i mdt bd sé lidu thire nghiém dd 16n hosc bang cach sk
dung phwong phap quy hoach phi tuyén.

t,, dy. [, va my la cac s6 ma dwoc ti wu héa cho mdt méi chét riéng biét ho&c mdt nhom cac moi
chét bing mot thuat todn lwa chon bét d4u véi mét bd sé ligu thye nghigém dd I6n hodc béng cach sl
dung phwong phap quy hoach phi tuyén.

Thanh phin déng gép cia khi Iy twéng co thé duoc bidu dién bang mét trong nhiéu cach. Mét trong
cac céach biéu dién dwdi dang nhiét dung riéng cla trang thai khi ly twéng dugc cho trong phurong trinh
(3):

h RT X e
el (S few 3 [ e ®
p ref Ter Tor ¢

Trong dé:

he |3 enthalpy tham chiéu ty y dbi véi khi Iy twéng & trang thai tham chiéu dwoc quy dinh béi
Tref;

St 14 entropy tham chiéu tly y dbi véi khi Iy twéng & trang thai tham chiéu dwoc quy dinh bd
Tra[ Vé pref.

Trong tiéu chudn nay, he VA ser dirgc chon d& tao ra mét trang thai tham chiéu cho enthalpy bing 20C
kJ/kg va cho entropy bing 1 kJ/(kg'K), ca hai d&u 1a chét 1dng bao hoa & 0 °C.-Céc gié tri nay cua hee
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Va 8 chi diing @& tham khao; c6 thé chap nhan cac gia tri khac twong (rng véi c4c quy wéc vé trang
thai tham chiéu khac nhau.

Nhiét dung riéng cla trang thai khi Iy twdng, C, 4 cd thé dwoc biéu dién la mdt ham sb clia nhiét dd voi
dang chung gdm téng clia c4c thanh phan dang da thirc (thwe nghiém) va thanh phan ham sé ma (ly
thuyét) nhw da cho trong phl.rorng trinh (4):

2
_c0+2c;r +Z ,‘% )

Trong do:

b
Uy =Tk: ®)

G, A, bk va tc 14 cac hé sé da thirc va cac sé mi xac dinh tr cac di liéu hodc thu dwoc tlr céc tinh
toan ly thuyét.

Biéu dién ther hai cta thanh phan déng gép cla khi Iy twdng duec cho trec tiép dwdi dang ning lvong
ty do Helmholtz nhw phwong trinh (6):

bq=d; +dt+InS+d;Int+ det" + Z:aI= In[1-exp(~th, )] (6)
x K

Trong dé:

divad, la cac giad trj dwoc didu chinh dé tao ra traﬁg thai tham chiéu mong muén cho
enthalpy va entropy

ds, dy, Ak, Ay VA b la cac tham sé thyre nghiém hodc ly thuyét.

Phuong trinh (6) tvong dwong vé mat chirc ning véi cac phuong trinh (3) dén (5), va thanh phin
dong gop clia khi ly twéng dwdi dang phuong trinh (6) cé thé dwoc chuyén ddi thanh dang nhiét dung
riéng nhw trong phwong trinh (7):

Cpia ) _upexp(u)
————=d 1= ) d.t, (t — 7
R * Z N ( ] +Z “ [exp(u) - i 0
Trong dé:

AT
T

(8)

u, =

Céc phwong trinh trang thai cho mdt sé méi chét cling cé thé bao gém ca cac sb hang dic biét dé bidu
thi trang thai rat gan véi diém téi han. Cac sé hang nay cé dang phwong trinh (9):

o = D N, SN ©)
k

Trong do:
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a=e+B,[G-17]" (10)
9=(1-1) +A,,[(5-1)‘]W" (11)
y =exp[-C, (8- 1)’ -D,(z-1)*] (12)

Phuong trinh (9) duoc thém vao cac sé hang chuén téc trong phurong trinh (1). Ny, Ac, By, Ci, D ax va
B« 4 cac tham sb hiéu chinh dwoc dé diéu chinh cho thich hop v&i cac dir lidu. Trong sé cac moi chét
dugc dé cap trong tiéu chudn nay, chi c6 phuwong trinh trang thai abi voi R744 (cacbon dioxide) bao
gdm ca cac sb hang ctia mién téi han nay. '

Theo céch khac, moét phuong trinh trang thai c6 thé biéu thi 4p suét nhw mét ham tuwéng minh (ham
hién) clia nhiét @& va khéi lwgng riéng phan ti. M6t dang ctia ham nay l1a phuong trinh trang thai
Benedict-Webb-Rubin (MBWR) cdi tién nhw thé hién trong phwong trinh (13):

9 15
p=Y.a,p* +exp(-p 1 pL) Y ap™" (13)

k=1 k=10

Trong d6 & la cac ham sé clia nhiét 49 do két qua ciia téng sb 32 tham sb c6 thé hidu chinh dugc d&
didu chinh thich hop véi cac di liéu thyc nghiém. D& mé ta day du cac tinh chét nhiét déng, phwong
trinh MBWR dugc két hop véi mét bidu thire diing cho nhiét dung riéng ctia khi ly twéng nhw phwong
trinh (4) hogc (5). e

Trong tiéu chudn nay, cac phuwong trinh trang thai cla ham twéng minh cla ap suét [nhw phwong trinh
(13)] duoc bién adi thanh dang ning lweng Helmholtz @& duy tri duoc sw bidu thj thich hep. Ap suét co
lién quan dén ning lwong Helmholtz khi st dung ddng nhét thirc nhiét déng thé hién trong phuong
trinh (14):

__[2A
= (av}r (14)

Nhu vay, ning lwong Helmholtz c6 thé dugc wéc lwong tir ap suét bing phép lay tich phan theo thé
tich khi st dung phwong trinh (15):

4,(T.p) TP _

LP) 4 - [(L - p)dV

T l( =<1 (15)

Phuong trinh (15) sau d6 duoc lién hep voi mot thanh phan déng gép cda khi Iy twéng dwoc cho béi
cac phwong trinh (3) dén (5) d& duwa ra sy mé t& dly du cac tinh chét nhigt dong. Trong sé céc moi
chét duwoc cho trong tiéu chudn nay, cac phurong trinh trang thai cho R123 va R152a da duoc bién ddi
theo cach nay.

Mot phurong trinh trang thai hodc nhiét dung riéng clia khi Iy twdng cling cé thé dugc biéu thi theo cac
dang khac, nhung cac dang duge biéu thi bing cac phuong trinh (1) dén (15) bao gdém tét ca cac dang

10



TCVN 11275:2015
duoc quy dinh trong tiéu chudn nay.

Céc phrrong phap diing cho tinh toan cac tinh chét nhiét ddng clia méi chét tinh khiét t mot phuwong
trinh trang thai dwgc cho trong Phy luc B.

4.3 Phwong trinh trang thai cta hén hep

Cic tinh chét nhiét ddng clia cac hdn hop dugc tinh toan bang cach ap dung cac quy tic trgn cho
nang lwgng Helmholtz clia cac thanh phan clia hdn hep clng véi mdt ham d3c trung clia hdn hop.
Nang Iwrgng Helmholtz bién di clia hdn hop 1a mdt tdng sé clia thanh phin déng gép clia khi Iy tudng
va thanh phin sé dw nhur cho béi phwong trinh (16):

A
¢mix = Efl: = ¢mix.id + ¢mix,r (1 6)

Thanh phin déng gép cla khi Iy twdng duge cho bdi phwong trinh (17):
Poinis = Z[xi¢i.ia +x;Inx; ] +H+5,/T (17)
i=l
Trong dé:
X & thanh phan mol ctia thanh phan th i trong h&n hep ¢6 n thanh phan;
xInx 14 cac s hang phat sinh entropy do st trdn clia cac khi Iy twéng.

GCac tham s f, va f, dugc st dung dé dich chuyén bé mat nhiét ddng sao,cho trang thai tham chidu ddi
véi enthalpy 12 200 kJ/kg va entropy 1a 1 kJi(kg-K) & chﬁt Iéng bao hoa tai 0 °C, twong ty nhw trang thar
tham chibu dwoc thue hién d8i véi cac moi chét tinh khiét. Chinh d3t cac tham sé f, va f, vé khéng
(zero) trong dwong véi mdt trang thai tham chiéu chi dya trén co s& céc thanh phan clia hdn hop.

Thanh phin dv dugc cho b&i phuwong trinh (18):

Saissm S WA D by (18)
= il el

Phép tinh tng sé thir nhat trong phuong trinh nay biéu thi nghiém Iy tedng; nghigm nay gdm cb céc
s6 hang clia mai chét thyc d6i véi méi mét trong cac méi chét tinh khiét durge nhan véi céc thanh phan
riéng cla chting. Phuwong trinh tdng sb kép giai thich Iy do clia nang lveng Helmholtz "thém vao" hodc
"4y a@i" khdi nghiém Iy tdng. Cac ham s8 ¢, V& ¢jexcess trong phurong trinh (18) khéng dwgc danh gia
& nhiét 6 Tow va khéi leong riéng puix clia hdn hop, nhing ding hon [ & mét nhigt 4o rat gon < va
khéi Irong riéng rit gon 8. Cac quy thc tron déi véi cac tham sé rat gon durgc cho bdi cac phwrong trinh
(19) va (20):

tﬂi (19)

mix

Trong do:
11
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T i"iTi' +£Z-I i Xix G -

i=l i=l  jmisl

Va
5= Paux (20)

Trong dé:

]. n =l n

=3y Saxg,

P wm P sl =il

Trong dé:

g vag; 12 "cac tham sé twong tac";

T va g 1 cac tham s rut gon clia cac méi chét tinh khiét.

Ham ¢y excess  drgc bidu didn dudi dang phwong trinh (21):
By encess = Fy X N 8% 7' exp(-8') (21)
k

NGi chung, ham ¢y, excess thay a8i theo h8n hop va cac hé sé va sé ma duoc liét ké & bang trong Bidu 5
cho céc h8n hop méi chat lanh dwec bao gdm trong tiéu chuén nay. Trong moi trwéng hep céc déng
g6p cia thanh phan tinh khiét 1a c4c déng gop duec xac dinh rd trong Didu 5 cla tiéu chuén nay.

Céc phuong phap diing cho tinh toan c4c tinh chét nhiét dng tr phurong trinh trang thai clia hdn hop
dwere cho trong Phy luc C.

4.4 Sy thye hién

M6t thuat toan phu hop véi tiéu chudn nay néu thic hién mét cach tre tiép mét hogic nhiéu phuong
trinh trang thai dwgce quy dinh trong Diéu 5 cung véi cac phwong phap tinh toan céc tinh chét nhiét
déng dugc cho trong Phu luc B va thuét toan nay cling dwgc chirng minh la c6 thé tai tao ra "cac gia trj
kiém tra x4c nhan" dwgc cho trong Phuy luc D d6i véi cac méi chét dwoce duwa vao thire hién.

4.5 Sy thic hién khac

M&t thuat toan phi hep v&i tiéu chudn nay néu bing bt clr phwong phap nao cling téi tao ra cac gié tri
clia céc tinh chat nhiét ddng dugc quy dinh trong tiéu chuin nay déi voi cadc madi chét duoc dua vao
thwe hign. Mot thuat toan doi hdi sw pht hop trong phan (doan) nay c6 thé &p dung dwoc cho toan bd
dai nhiét 8, ap suét va khéi long riéng va ap dung dwgc cho toan bd tap hop céc tinh chét hodc cho
bét c¥ pham vi nhd nao clia cac didu kién va/hodic tap hgp nhd cac tinh chét. Bt e thuat toan nao
cling phai cong bé cac méi chat c6 thé ap dung dwoc va cac tinh chét va pham vi ¢ thé ap dung duoc
clia nd. Céc dung sai cho phép gilra cac gia trj tinh chét dwoc quy dinh trong tiéu chudn ndy va cac
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dung sai gilra c4c tinh chét cia mét qua trinh thye hién khac cé thé thay déi va dwoc quy dinh trong
Phy luc A.

4.6 Chirng nhén sw phil hep

B4t c(r chuong trinh may tinh nao hoic sy thire hién khéc cla tiéu chuln nay cling phai thda man cac
yéu cau dugc quy dinh trong Phy luc A, trede khi ¢6 thé dwge ddi hdi phai phi hop véi tiéu chudn nay.
Céc yéu ciu nay phai do ngudi phat trién sy thire hién riéng biét thye hién.

5 Tinh chét clia cac méi chét lanh riéng biét
5.1 Qui djnh chung

Cac phan sau day quy dinh cac phuong trinh trang thai dwgc st dung dé tinh toan cac tinh chét cuia
m&i mét trong cac mdi chét lanh dwoc bao ham bdi tiéu chudn nay va ciing 1ap thanh bang cho cac tinh
chét doc theo ranh gid¢i bdo hda 16ng - hoi. Trong qua trinh sép xép thanh bang clia cac hé sbé va sé
m, bat cr sé hang nao khéng dworc liét ké déu béng khéng.

5.2 R744- Carbon dioxide
5.2.1 Pham vi tinh toan
Céc hé sb c6 hiéu Iyc trong cac pham vi sau:

Trvin = 216,592 K, Tmax = 1100 K; Pmax = 800 MPa, p,.. = 37,24 mol/l (1639 kg/m®)

Bang 1 - Cac hé sb va s mii ca thanh phin khi Iy twéng [cac phwong trinh (3) dén (5)]

k Bk by Cx
0 g . 35
1 1,09427042 958,49956 :
2 0,621052475 1858,80115 :
3 0,411952928 2061,10114 ’
4 1,04028922 3443,89908 ;
5 0,0832767753 8238,20035 ;
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Bang 2 - Cac hé =6 va sé mi clia thanh phén khi thye [phwong trinh (2)]

k Nk 1] dg I @ my Be Y &

1 0,388 568 232 032 0 1 0 0 — — — —
2 0,293 854 759 427 x10' 0,75 1 0 0 — — - | -
3 - 0,558 671 885 349 x10’ 1 1 0 0 - - —_ —
4 - 0,767 531 995 925 2 1 0 0 - — — =
5 0,317 290 055 804 0,75 2 0 0 - — - | -
6 0,548 033 158 978 2 2 0 0 — — - | =
7 0,122 794 112 203 0,75 3 0 0 — = |
8 0,216 589 615 432 x10' 1,5 1 1 1 — — _ —
9 0,158 417 351 097 x10' 1,5 2 1 1 - —_ — —
10 - 0,231 327 054 055 2,5 4 1 1 — —_ = | =
11 0,581 169 164 314 x10™ 0 5 1 1 - - = (=
12 - 0,553 691 372 054 1,5 5 1 1 - — FE .
13 0,489 466 159 094 2 5 1 1 - — SR e
14 - 0,242 757 398 435 x10™' 0 6 1 1 — — — | =
15 0,624 947 905 017 x107' 1 6 1 1 - — =
16 - 0,121 758 602 252 2 6 1 1 - - — |
17 - 0,370 556 852 701 3 1 2 1 - — - | -
18 - 0,167 758 797 004 x10™" 6 1 2 1 — — - | -
19 — 0,119 607 366 380 3 4 2 1 — — - | -
20 - 0,456 193 625 088 x10”' 6 4 2 1 — — - —_
21 0,356 127 892 703 x10™' 8 4 2 1 - — - | -
22 - 0,744 277 271 321 x1072 6 7 2 1 - — — | —
23 ~0,173 957 049 024 x1072 0 8 2 1 - - — | -
24 -0,218 101 212 895 x10™ 7 2 3 1 - — _—
25 0,243 321 665 592 %10~ 12 3 3 1 - — - | =
26 - 0,374 401 334 235 x10™ 16 3 3 1 - - - | -
27 0,143 387 157 569 22 5 4 1 - - — | =
28 - 0,134 919 690 833 24 5 4 1 — — - | =
29 -0,231 512 250 535 x10™' 16 6 4 1 — - — | =
30 0,123 631 254 929 x107' 24 7 4 1 - — i -
a1 0,210 583 219 729 %1072 8 8 4 1 —_ - - | -
32 - 0,339 585 190 264 x10™2 10 4 1 - - — —_
33 0,559 936 517 716 x107 28 4 5 1 - - — [ —
34 -0,303 351 180 556 x107° 14 8 6 1 = . T (=
35 -0,213 654 886 883 x10° 1 2 2 25 2 325 | 116 | 1
36 0,266 415 691 493 x10° 0 2 2 25 2 300 | 119 | 1
37 - 0,240 272 122 046 x10° 1 2 2 25 2 300 [ 119 | 1
38 - 0,283 416 034 240 x10° 3 3 2 15 2 275 | 125 | 1
39 0,212 472 844 002 x10° 3 3 2 20 2 | 215 [ 122 | 1
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N TCVN 11275:201¢
Béng 3 — Cac hé sb va sé mii cia sé hang mién t&i han [phwong trinh (9) dén (12)]

k ' Ny a b Pr " By G D,
40 — (0,666 422 765 408 35 0,875 0,3 0,7 0,3 10 275
41 0,726 086 323 499 3.5 0,925 03 0,7 03 10 275
42 0,550 686 686 128 x10-1 3 0,875 03 0,7 1 12,5 275

5.2.2 Céc tham s6 rat gon, khdi legng phén tir va hiing sé khi
T*= 304,128 2 K, p* = 10,624 906 3 mol/l, M = 44,009 8 g/mol, R = 8,314 51 Ji(mol-K)

5.2.3 Céac tham sé trang thai tham chiéu
Trer = 273,15 K, prer = 1,0 kP2, hrer = 21 389,328 J/mol, Sper = 155,741 4 Jl(mol-K}, f; = 5,805 551 35,

f; =1 555,797 10
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TCVN 11275:2015

Bang 4 - Cac gia tri tinh chit R744 doc theo dwdng bién bao hoa 1dng-hoi

Nhiét | Ap Khoi Néi | Enthalpy | Entropy | C, G, Van | Hésod
do suét lwgng ndng téc am | J-T
rfén% thanh

% MPa | kg/m kikg | kikg | KIKaK) | kykak | kiikgky | s | KiMPa
Long | -s6.56° [ 05180 | 11785 [79.60 |8004 |05213 (09747 [19532 [9758 |-01443
Hori 13,761 392,78 | 430,42 21390 |06292 (09087 |222,78 | 2617
Léng -55,00 | 0,554 0 11729 | 82,62 | 83,09 05352 |09724 19569 | 9646 -0,1387
Hoi 14,673 | 393,23 | 430,99 21300 | 06336 |09184 |22296 | 2567
Long | -50,00 | 06823 | 11546 |92,35 | 92,94 05794 |09655 |19712 [9285 |-01191
Haoi 17,925 | 394,61 | 432,68 21018 |06483 |[09519 | 22339 | 24,14
Léng | -4500 | 08318 | 11358 | 102,14 [ 102,87 | 06228 |09590 |19892 |8924 |-00963
Hoi 21,717 | 395,83 | 434,13 20747 | 06640 | 09900 | 223,57 |2277
Léng | -40,00 | 1,0045 | 11164 | 112,00 [ 11290 | 06656 |09529 |20117 [8563 |-0,0699
Hoi 26,121 396,87 | 435,32 2,0485 | 06807 1,0333 | 223,50 | 21,51
Léng | -3500 | 12024 | 10964 | 121,85 [ 12305 |07079 |09473 |20393 [8199 |-0,0391
Hoi 31,216 | 397,71 | 436,23 20230 | 06985 1,0830 | 223,15 | 20,37
Léng | —30,00 | 1,4278 | 10757 | 132,01 | 13334 | 07498 |09422 | 20731 |7832 [-0,0031
Hoi 37,098 | 398,33 | 436,82 1,9980 | 07174 1,1406 | 22254 | 19,32
Léng | -2500 | 1,6827 | 10542 | 142,20 | 14379 | 07914 |09379 |21145 |7458 |0,0394
Hoi 43,880 | 398,71 | 437,06 19732 | 0,7379 1,2083 | 221,63 | 18,35
Léng -20,00 | 1,9696 | 1031,7 | 152,54 154,45 08328 | 09344 | 21653 | 7075 0,0900
Hoi 51,700 | 398,79 | 436,89 1,9485 | 0,7602 1,2893 | 220,41 | 17,44
Léng | -1500 | 22008 | 10080 | 16307 | 16534 |08742 |09324 |22283 |6€678 |0,1509
Hoi 60,728 | 398,55 | 436,27 19237 |[0,7847 1,3877 | 218,85 | 16,58
Léng | -10,00 | 2,6487 | 9829 173,83 | 176,52 09157 | 09330 |[23072 | 6261 0,225 1
Hoi 71,185 | 397,93 | 435,14 18985 |[08113 | 15091 216,94 | 15,77
téng | -500 |30450 | 9562 | 18488 | 18805 |09576 |08371 |24085 |5822 |03168
Hoi 83,359 | 396,84 | 433,38 18725 | 08403 16628 | 21468 | 14,99
ng | 000 |34851|927.4 |[19624 [20000 |10000 |09449 |25423 |5364 |04325
Hoi 97,647 | 395,20 | 430,89 18453 | 0,8722 1,8648 | 212,04 | 14,23
Ldong 5,00 3-.969 5 | 896,0 208,07 | 212,50 1,0434 | 09558 |2,7268 | 4893 0,582 4
Hoi 114,621 | 392,85 | 427,48 18163 | 09084 | 21440 | 208,97 | 13,47
Léng | 1000 | 45022 | 8611 | 22050 | 22573 |[1,0884 |09691 |29976 | 4410 |07836
Hoi 135,156 | 389,57 | 422,88 17847 | 09507 | 25578 | 20541 | 12,69
Léng | 1500 | 50871 |821.2 |23379 | 23999 |[11359 |09859 |[34360 3911 |1,0670
Hoi 160,730 | 384,99 | 416,64 17489 | 1,0029 3,2371 201,21 | 11,85
Léng 20,00 | 57291 | 773,4 248,46 | 255,87 1,1877 [ 1,0114 | 42637 | 3376 1,497 3
Hoi 194,202 | 378,36 | 407,87 17062 | 1,0725 | 45599 | 196,09 | 10,88
Léng 25,00 | 6,4342 | 710,5 265,73 | 274,78 12485 | 1,0704 | 64674 | 2743 22565
Hoi 242,732 | 367,92 | 394,43 16498 | 1,1819 |82123 | 189,12 | 9,62
809 | 2000 | 7a1a7 | 5933 | 20240 30455 | 1,3435 | 14063 | 353384 | 1772 | 42789
Hoi - - 345,102 | 344,23 | 365,13 [ 15433 | 1,5228 | 558217 | 171,26 | 7,39
E:IEI 30,98 | 7,3773 | 4676 316,47 | 332,25 14336 | b b b 5,866 5

* Piém ba th

® Céc gid trj ciia C,, Cp va w tai didm t&i han khéng dwec bao gdm trong tiéu chudn nay.
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TCVN 11275:2015

5.3 R717- Ammonia °
5.3.1 Pham vi tinh toan
Cac hé sb co higu lwe trong cac pham vi sau:
Trin = 195,495 K, Tmax = 700 K; Pmax = 1 000 MPa; pmax = 52,915 mol/l (901 kg/m®)
Bang 5 — Cac hé sé va sé ma clia thanh phén khi Iy twdng [cac phwong trinh (3) dén (5)]

k Cg b

1 1,887 164 1 x10' - 0,333 333 333 333
2 5,954 993 4 x10~ 1,5

3 —7,498 313 1 x10°° 1,75

Bang 6 — Céc hé sb va sé mii clia thanh phén khi thwe [phwong trinh (2)]

k Ny t dy k o

1 —1,858 814 1,5 1 0 0
2 0,0455 443 1 -05 2 0 0
3 0,723854 8 0,5 1 0 0
4 0,012 2947 1 4 0 0
5 |2141882x107" 3 15 0 0
6 -0,014 300 2 0 3 1 1
7 0,344 1324 3 3 1 1
8 - 0,287 357 1 4 1 1 1
9 | 0,000 023 525 89 4 8 1 1
10 -0,034971 11 5 2 1 1
11 0,0018 311 17 5 8 2 1
12 0,023 978 52 3 1 2 1
13 - 0,040 853 75 6 1 2 1
14 0,237 9275 8 2 2 1
15 - 0,035 488 72 8 3 2 1
16 -0,1823729 10 2 3 1
17 0,022 815 56 10 4 2 1
18 | —0,006 663 444 5 3 3 1
19 - 0,008 847 486 7.5 1 3 1
20 0,002 272 635 15 2 3 1
21 | -0,000558 865 5 30 4 3 1

5.3.2 Cac tham sb rit gon, khéi lwgng phén tir va hdng sé khi
T+=405,4 K, p* = 13,211 777 15 molll, M = 17,030 26 g/mol, R = 8,314 471 J/(mol-K)
5.3.3 Cac tham sé trang thai tham chiéu

Ter = 273,15 K, prer = 1,0 kPa, her = 25 558,797 J/imol, st = 147,991 0 J{mol-K), f; = — 24,401,
f,=172527155



TCVN 11275:2015
Bang 7 — Cac gia trj tinh chit R717 doc theo dwdng bién bdo hoa ldng-hoi

vgn Hé sb J.T
Nhiét Ap suét | Density N&i ndng | Enthalpy | Entropy | C. Co téc

as am

°C Mpa kg/m® kJikg | kJikg kJItkg-K) | kJ/(kg-K}) | kditkg-K) | m/s K/MPa

g g g

Long | -7765 | 00009 | 7329 | -143.15 14315 | —0,4716 | 2,9343 | 4,2022 | 2124,2 | -0,2338
Hoi ' ' 0.0841 | 1246,20 134123 | 71213 | 1,5566 | 2,0828 | 354,12 | 171,13
Long | 7500 | 000751 | 730.1 -131,08 -131,97 | -0,4148 | 2,9207 | 4,2167 | 20978 | -0,2310
Hoi ' : 0,0780 | 124997 134624 | 7,0452 | 1,5613 | 2,0700 | 356,37 | 159,84
Long | -7000 | o0o109 | 7247 |-11083 -110,81 | -0,3094 | 2,9208 | 4,2450 | 2051,3 | -0,2260
Hoi ' ' 0,111 1257,00 135555 | 6,9088 | 1,5715 | 2,0856 | 360,50 | 141,14
Long | —gs00 | 00158 | 7192 | -89.53 -89,51 —-0,2058 |29113 | 4,2740 | 2008,0 | -0,2208
Hoi s ! 0,155 1263,92 1364,73 | 6,7807 | 1,5836 | 2,1040 | 364,50 | 125,27
Long | _ggoo | 00219 | 7136 |-68.09 -68,06 -0,1040 | 2,9019 | 4,3031 1967,1 | -0,2155
Hoi ’ ’ 0,213 1270,71 137373 | 66602 | 15975 |2,1254 | 368,35 111,72
Léng | —s500 | 00301 | 7079 |-46.51 —46,47 —-0,0040 |2,8928 |4,3318 | 1927,9 | -0,2101
Hoi ! ! 0,287 1277,37 138256 | 6,5467 | 1,6133 |2,1500 | 372,05 | 100,10
Lng | -sp00 | 00408 | 702.1 -24,79 -24,73 0,0945 | 2,8837 |4,3599 | 18899 | —0,2047
Hoi ; : 0,381 1283,88 1391,19 | 6,439 |1,6310 |2,1778 | 375,60 | 90,06
Long | _4500 | 00545 |696.2 -2,93 -2,85 0,1914 | 2,8749 |4,3872 | 1852,7 | —-0,1992
Hoi ! ! 0,498 1290,23 139959 | 6,3384 | 16507 |2,2092 | 378,98 | 81,36
Lng | _sa0.00-| 00717 |690.2 19,07 19,17 0,2867 | 2,8662 |4,4137 | 1816,2 | —0,1936
Hoi ’ ' 0,644 1296,41 1407,76 | 6,2425 | 1,6724 |2,2441 | 382,19 | 73,77
Long | _a500 | oog3tr | 6840 |44,18 41,32 0,3806 | 2,8577 | 4,4394 | 1780,2 | -0,1878
Hoi ’ ' 0,822 1302,40 141568 |6,1516 | 1,6961 |2,2830 | 385,23 | 67,11
Léng _ 01013 | 6820 |4862 48,76 04117 | 2,8548 | 4,4479 | 17682 | -0,1858
Hoi 33,33b ' 0,890 1304,38 141826 | 6,1221 1,7045 | 22060 | 386,20 | 65,06
Lng | _agoo | 01194 |677.8 |[6343 63,60 04730 | 28492 | 4,4645 | 17444 | -0,1818
Hoi ’ * 1,037 1308,19 142331 | 6,0851 1,7218 | 2,3259 | 388,08 | 61,24
Léng | o500 | 01515 | 6715 |[85.79 86,01 0,5641 2,8408 .| 44892 | 17088 | -0,1756
Hoi ) ! 1,206 1313,77 143065 | 59827 |1,7495 |2,3730 | 390,73 | 56,05
Lng | _ogoo | 01901 | €65.1 108,26 108,55 06538 |28325 |45138 |1673,2|-0,1691
Hoi ' ' 1,603 1319,12 143768 | 59041 1,7793 | 2,4245 | 393,18 | 51,43
Long | _15.00 | 02362 | 6586 130,86 131,22 0,7421 2,8243 | 45385 | 1637,7 | -0,1623
Hoi * 2 1,966 1324,23 1444,37 | 58289 | 1,8110 |2,4807 | 39542 | 47,32
Long | _1000 | 02007 | 6521 153,56 154,01 08293 |28162 | 45636 | 16021 | -0,1550
Hoi ' : 2,391 1329,10 1450,70 | 57569 | 1,8446 | 2,5419 | 397,45 | 43,63
Long | _s500 | 03548 | 6454 176,39 176,94 00152 |2,8082 | 45895 | 15664 | -0,1472
Hoi ’ ! 2,885 1333,70 145667 | 56877 | 1,8802 | 2,6082 | 399,25 | 40,32
Léng 0.00 04204 | 6386 199,33 200,00 1,0000 |2,8003 |4,61685 | 1530,5 | -0,1388
Hoi 3,457 1338,02 1462,24 | 56210 |[1,9176 | 2,6799 | 400,82 | 37,33
Léng 5.00 05157 | 831.7 |22239 223,21 1,0837 | 2,7926 | 4,6451 14944 | -0,1297
Hoi K ! 4,115 1342,05 1467,39 | 55568 | 19569 | 2,7575 | 402,16 | 34,63
Léng 10,00 | 06150 | 6248 | 24558 246,57 1,1664 | 2,7851 | 46757 | 1458,1 | —0,1198
Hoi 4,868 134577 147211 | 54946 | 1,9979 |2,8413 | 403,24 | 32,19
Ldng 1500 | 07285 |617.5 268,91 270,09 |-1,2481 2,7780 | 4,7088 | 1421,5 | =0,1090
Hoi ' ! 5,727 134917 1476,38 | 54344 | 2,0406 |29318 | 404,07 | 29,97
Léng 2000 | oss75 | 6102 |[292,38 293,78 1,3288 | 2,7711 | 4,7448 | 1384,5 | —0,0071
Hoi ' g 6,703 1352,22 1480,16 | 5,3759 | 2,0849 | 3,0296 | 404,63 | 27,96
Léng 2500 | 1.0032 | 6028 316,00 317,67 1,4088 | 2,7647 | 4,7844 | 1347,1 | —0,0840
Hoi ' ! 7,807 1354,92 148343 | 53188 |2,1308 | 3,1353 | 404,92 | 26,13
Léng 3000 | 11672 | 595.2 339,80 341,76 1,4881 2,7587 | 4,8282 | 1309,3 | -0,0695
Hoi ' ' 9,053 1367,24 1486,17 2,1782 3,2500 | 404,92 | 24,45

5,2631

18




TCVN 11275:2015

Bang 7 (két thic)

Nhigt | Ap sudt | Khdi N§i | Enthalpy | Entropy | Cy Cy vgn Hé s&

dag . lwgng nidng toc J-T

) r[éng_ ) am

(o Mpa kg/m kJikg | kJikg kJ/(kg'K) | kdi(kg'K) | ki/kgK) | mis K/MPa
Léng 35,00 | 1,3508 |s5874 |36377 |36607 |1,5666 |2,7532 |48771 |1271,0-0,0534
Hoi 10,457 | 1359,16 | 1488,34 | 52086 |2,2272 | 3,3745 | 404,63 | 22,92
Long | 40,00 15554 |s5794 |387,95 |39064 |1,6446 |27484 |4,9318 |1232,1 |-0,0353
Hoi 12,034 | 1360,65 | 148991 | 5,1549 |[22776 | 3,5104 | 404,03 | 21,52
Long | 4500 ( 1,7827 |5713 |412,35 |41548 |1,7220 |27443 |[4,9935 |11927 [-0,0152
Hoi 13,803 | 1361,68 | 1490,83 | 51020 |[2,3294 | 3,6503 | 403,12 | 20,24
Ldng | 5000 | 20340 |s629 |437,01 |44062 |1,7990 [2,7411 |50635 | 1152, | 0,0076
Hoi 15,785 | 1362,22 | 1491,07 | 50497 |[2,3828 | 3,8233 | 401,88 | 19,06
Long | 5500 23111 |ss42 461,93 [46610 |1,8758 |2,7389 |51434 |1111,7 | 0,0333
Hoi 18,006 | 1362,22 | 149057 | 4,0077 | 24377 | 40051 | 400,29 | 17,98
Long | 6000 | 26156 |s452 |487,47 |49197 |1,9523 27379 |5,2351 |1070,2 | 0,0626
Hoi 20,493 | 1361,63.| 1489,27 | 4,9458 | 24942 | 4,2084 | 398,24 | 16,98
Léng | 65.00| 29491 |s5360 512,76 | 51826 |[2,0288 |27382 |53411 |1027,7 | 0,0060
Hoi 23,280 | 1360,41 | 1487,09 | 4,8939 | 25525 | 4,4376 | 396,01 | 16,05
Ldng | 7000 33135 |s5263 |[53875 |54504 |2,1054 27402 |54648 |984,4 |0,1346
Hoi 26,407 | 1358,46 | 1483,94 | 4,8415 | 26126 |4,6990 | 393,29 | 15,18
Ldng | 7500 37105 |s5162 |56519 |57237 |[21823 |27441 |56103 |[9400 |01793
Hoi 29,923 | 135573 | 147972 | 4,7885 |2,6748 | 50009 | 390,14 | 14,39
Léng | 8000 | 41420 | 5057 |592,15 |600,34 |22596 |2,7503 |5,7837 |894,7 | 0,2317
Hoi 33,888 | 1352,08 | 1474,31 | 4,7344 |2,7393 | 53546 | 386,54 | 13,85
Long | 8500 46100 |4945 (619,72 |62904 |23377 |27594 |59930 8481 |0720935
Hoi 38,376 | 1347.40 | 1467,53 | 4,6789 |2,8066 | 57766 | 382,471 12,94
Ldng | 9000 | 51167 | 4828 |648,01 [65861 |24168 |[27719 |62501 |8004 |0,3674
Hoi 43,484 | 134152 | 145919 |4,6213 |[28770 |e6,2007 | 377,88 | 12,27
Léng | 9500 | 56643 |4702 |[677,14 |689,19" |24973 |2,7886 |6,5731 |751,3 | 0,4569
Hol 49,340 | 1334,20 | 144901 | 4,5612 |[29511 |6,9332 |372,74 | 11,63
Léng | 10000 [ 62553 |4s566 |707,30 | 721,00 |25797 |28108 |69912 |700,7 |0,5673
Hoi 56,117 | 1325,16 | 143663 | 44975 | 3,0297 | 7,7622 | 366,98 | 11,01
Léng | 10500 | 68923 | 4419 |[738,75 | 754,35 26647 | 28400 | 75551 |6485 |0,7083
Hoi 64,063 | 131398 | 142157 | 44201 |3,1139 | 88773 | 360,54 | 10,40
Léng | 11000 75783 |4256 |771,88 |789.68 |2,7533 |2,8787 |8,3621 |594,4 |0,8869
Hoi 73,550 | 1300,04 | 1403,08 | 4,3542 | 3,2049 | 10,4630 | 353,29 | 9,78
Léng | 115.00( 83170 | 4072 |807,31 |827,74 |28474 |29307 |96278 [537,7 |1,1313
Hoi 85182 | 1282,36 | 1379.99 | 4,2702 | 3,3047 | 12,9091 | 345,04 | 9,15
Long | 12000 9,1125 |3855 |84628 86992 |2,9502 |3,0087 | 11,9405 | 4774 | 14834
Hoi 100,068 | 1259,17 | 1350,23 | 4,1719 | 3,4163 | 17,2119 | 335,41 | 8,47
Long | 125,00 ( 99702 | 3578 |891,82 | 919,68 30702 |3,1159 | 17,6583 | 411,4 | 2,0455
Hoi 120,728 | 1226,54 | 1309,12 | 4,0483 | 3,5447 | 26,9963 | 323,57 | 7,69
Léng | 130,00 | 10,8977 3123 |957,12 | 992,02 |3,2437 33450 | 54,2103 | 3336 | 3,1689
Hoi 156,766 | 1169,80 | 1239,32 | 3,8571 | 3,7014 | 76,4902 | 306,58 | 6,62
;g:\ 132,25 | 11,3330 | 2250 |1068,82 | 111922 | 35542 |°© ¢ ¢ 5,0513
® piém ba thé
® Piém sdi chudn
¢ Céc gia trj ctia Cy, Cp va w tai diém t&i han khéng dugc bao gdm trong tigu chudn nay.
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TCVN 11275:2015
5.4 R12 - Dichlorodifluoromethane

5.4.1 Pham vi tinh toan
Cac hé sb c6 hiéu luc trong cac pham vi sau:
Toin = 116,009 K, Toax = 525 K; Prax = 200 MPa; prmax = 15,13 molii (1 829 kg/m?®)

Bang 8 — Cac hé sb va s mii ciia thanh phin khi Iy twdng [cac phwong trinh (3) dén (5)]

k Ck a by
0 4,003 638 529 — —_
1 — 3,160 638 385 14334342
2 — 0,371 259 877 4 2430,049 8
3 — 3,562 277 099 685,659 52
4 — 2,121 533 311 412,41579

Bang 9 — Cac hé sé va s8 m ciia thanh phén khi thyc [phwong trinh (2)]

k Ny . te i I a
1 0,207 534 340 2 x10' 05 1 0 0
2 - 0,296 252 599 6 %10 1 1 0 0
3 0,100 158 961 6 x10™ 2 1 0 0
4 0,178 134 7612 x10™ 25 2 0 0
5  |0,2556929157 x107 -05 4 0 0
6 |02352142637x102 | 0 6 0 0
7 | -0,849 555 331 4 x10™ 0 8 0 0
8 -0,1535945599x10" | -05 1 1 1
9 -0,210 8816776 15 1 1 1
10 |-0,165422 8806 x10™ 2.5 5 1 1
11 |-01181316130%107'| -05 7 1 1
12 | -0,416 029 583 0 x10™ 0 12 1 1
13 | 0,278 486 166 4 x10™ 05 12 1 1
14 | 0,161 868643 3 x10™° -05 14 1 1
15 - 0,106 461 468 6 4 1 2 1
16 | 0,936 966 520 7 x10™ 4 9 2 1
17 | 0,259 009 544 7 x10™* 2 1 3 1
18 | -0,434 702 502 5 x10™" 4 1 3 1
19 0,101230844 9 12 3 3 1
20 -0,110 000 343 8 14 3 3 1
21 | -0,336 101 200 § x1072 0 5 3 1
22 | 0,378 9190008 x10™ 14 9 4 1
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5.4.2 Cac tham sé rut gon, khéi lwgng phan tir va hing sé khi

TCVN 11275:2015

T*=385/12 K, p* = 4,672 781 mol/l, M = 120,913 g/mol, R = 8,314 471 J/(mol-K)

5.4.3 Cac tham sé trang thai tham chiéu

Tret = 273,15 K, prer = 1,0 kP2, heer = 43 261,068 J/mol, s = 237,753 2 J/(mol-K), f; = 1,622 697 55,
f;=3621,284 29

Bang 10 — Cac gia trj tinh chit R12 doc theo dwéng bién bio hoda 16ng-hoi

Nhigtdd | Apsudt | Khéi N&i | Enthalpy | Entropy | C, Co Van Hé 56
Iwong néng téc am J-T
riéng
°C MPa kg/m® kJ/kg | kJ/kg kJitkgK) | kJ/(kgK) | kdikg-K) | mis K/MPa
Léng | _157.05% , | 18288 66,33 | 66,33 0,2780 | 0,5725 |0,8561 | 1310,0 | -0,5305
Hoi : 2,426x107 | 3,038x10~° | 275,23 | 283,21 21461 | 0,2860 | 0,3548 | 99,51 | 532,60
Léng | _ -7 | 1823,4 68,08 | 68,08 0,2930 | 0,5674 |0,8510 | 12996 | -0,5333
Hoi 13300 |%.883x10 4779x10° | 27582 | 283,94 | 2,1200 | 0,2894 | 0,3582 | 100,27 | 495,55
Léng | _ -5 | 1810,1 72,31 | 72,31 03280 | 0,5567 |0,8404 | 12744 | -0,5389
Hoi il i 1,340x107™" | 277,29 | 285,75 20612 | 0,2978 | 0,3665 | 102,10 | 418,14
Léng | _14500 | 3.019x10° | 17969 76,49 | 76,49 0,3613 | 0,5482 | 0,8321 | 1249,5 | —0,5430
Hoi i * 3,426x107* | 278,80 | 287,61 2,0087 |0,3062 | 0,3749 | 103,88 | 355,64
Léng | _. -5 | 17837 80,63 | 80,63 0,3930 | 05415 | 08257 | 12248 | -0,5458
Hoi 14009 PamNe0 8,068x10~ | 280,35 | 289,50 19617 | 03146 | 03833 | 10563 | 304,78
Léng | _ 5| 17706 _ | 84,75 | 84,75 04234 |05363 | 08210 | 12003 | -0,5473
Hoi 13500 | 1,680%10 1,768x107 | 281,94 | 291,44 19195 |[0,3228 |0,3917 | 107,34 | 263,05
Léng | _. -5 | 1757.5 88,85 | 88,85 04525 | 05324 |08177 | 11760 | -0,5476
Hoi el il 3,635x107° | 283,57 | 293,42 1,8816 | 0,3313 | 0,4001 | 109,02 | 228,57
Long | _12500 | 7.189x1075 | 17445 92,93 | 92,93 0,4805 | 05296 | 0,8157 | 1152,0 | —-0,5469
Hoi ' ' 7,058x10" | 285,25 | 295,44 1,8474 | 03396 | 04084 | 110,67 | 199,86
Long | _120.00 1731,4 97,01 | 97,01 0,5076 | 0,5277 | 08146 | 11281 | -0,5453
Hoi i 0,000137 | 0,01303 286,96 | 207,49 1,8167 | 03478 | 04168 | 112,29 | 175,81
Long | _115.00 1718,4 101,08 | 101,08 0,5338 | 05266 | 08145 | 11045 | -0,5428
Hoi ! 0,000250 | p,02297 288,72 | 299,59 1,7890 | 0,3559 | 0,4248 | 113,89 | 155,54
Léng | _110.00 1705,3 105,15 | 105,15 0,5591 |0,5263 |0,8152 | 1081,1 | -0,5395
Hoi ' 0,000436 | 0,03887 290,51 | 301,72 1,7640 | 0,3640 | 04330 | 11545 | 138,34
Léng | _105.00 1692,2 109,23 | 109,23 0,5838 | 0,5265 |0,8166 | 1058,0 | —0,5355
Hoi ' 0,000732 | 0,06339 292,34 | 303,89 1,7414 | 0,3719 | 04410 | 116,99 | 123,68
Léng | _100.00 000119 | 16791 113,32 | 113,32 06077 |055272 |0,8186 | 10350 |-0,5308
Hoi ' ' 0,1000 294,20 | 306,09 1,7210 | 03798 | 04491 | 11849 | 111,11
Léng _95.00 000187 | 1666.0 117,42 | 117.42 06310 | 05283 |0,8211 |1012,2 |-0,5254
Hoi . ; 0,1529 296,10 | 308,32 1,7026 | 073876 | 04571 | 119,96 | 100,28
Léng ~90.00 000286 | 16528 121,53 | 121,53 06538 |0,5298 | 08241 |989,7 |-0,5194
Hoi ! ' 0,2275 298,03 | 310,59 16861 | 03953 | 04650 | 121,39 | 90,92
Léng 1639,6 125,66 | 125,66 06761 |0,5316 | 08275 |967,3 |-0,5128
Hoi -35,00 fiusm 0,3302 299,98 | 312,87 16711 | 04030 | 04730 | 122,79 | 82,78
Léng 1626,3 129,80 | 129,81 06978 | 05337 | 08313 |9452 |-0,5055
Hoi i goem 0,4683 301,97 | 315,19 16576 | 04105 | 04810 | 124,14 | 7569
Lén » 1612,9 133,97 | 133,98 0,7191 | 05361 | 08355 |9233 |-04977
Hr:ig B0 O, 9e535 0,6503 303,98 | 317,52 16454 | 04181 | 04890 | 12545 | 69,49
Léng ~70,00 00123 | 15995 138,16 | 138,17 0,7400 | 05386 | 08400 |9015 |-0,4892
Hoi * : 0,886 306,01 | 319,87 16344 | 04255 | 04971 | 126,71 | 64,05
Léng 1586,0 142,37 | 142,38 0,7604 | 0,5413 | 08448 | 8799 |-0,4801
Hoi -65.00 0.0163 1,186 308,07 | 322,24 1,6245 | 0,4330 0,5052 127,91 | 59,26
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Bang 10 (tiép theo)

Nhigt | Ap suat | Khoi NGi | Enthalpy | Entropy | C C Vin | HEss
[:[<] Iwgng néng toc J-T
rién% am

°C MPa kg/m kJikg | kJikg kJ/(kg'K) | kJitkg'K) | kJikg'K) | mis K/MPa
Long | -90,00 | 00226 | 1572,3 | 146,60 | 14662 |0,7806 |0,5442 | 0,849 | 8585 |-0,4703
Hoi 1,563 | 310,14 | 32461 | 16156 | 04403 |0,5134 | 129,06 | 55,03
Léng | -55.00( 0,0300 | 15586 | 150,87 | 150,88 |0,8003 |0,5472 | 0,8553 | 837,3 |-0,4598
Hoi 2,029 |31223 |327.00 |1.6076 |04477 |05218 | 130,15 51,29
Léng | —-50,00 | 00391 | 15447 | 155,15 | 156,18 |0,8197 | 0,5503 | 0,8609 | 816,2 |-0,4486
Hoi | 2,598 | 314,34 | 32939 | 1,6004 |0,4550 |0,5302 | 131,17 | 47,97
Long |—45.00| 00504 | 15307 | 15947 | 159,50 |[0,8389 | 0,5535 |0,8668 | 7953 |-0,4366
Hoi 3286 |316,45 | 331,79 | 1,5940 | 04624 |0,5389 | 132,11 | 4501
Léng | —40.00| 00641 | 15165 | 16381 | 163,86 |0,8577 |[0,5568 | 08730 | 7745 |-04237
Hoi 4108 | 318,58 | 334,18 |1,5882 | 04697 | 05477 | 132,99 | 42,38
Léng |-35.00| 0.0806 | 15022 | 168,19 | 168,24 |0,8763 |0,5602 | 08795 |753,8 |-0,4099
Hoi 5083 |32071 |33656 |1,5831 |04770 |0,5568 | 133,78 | 40,02
Léng |(—30.00] 01003 | 14877 | 172,60 |17267 |o08946 |05636 |08863 | 7333 |-0,3951
Hoi 6228 | 322,84 | 33894 | 15784 |04843 |[0,5661 | 134,49 | 37,90
Léng = 0,1013 | 14870 | 472,82 | 17289 |o08955 |05637 |08866 |7323 |-0,3943
Hoi 29,75b 6,289 |322,95 |33906 | 1,5782 |04847 |o05666 | 134,52 (37,81
Léng |-25.00] 0,235 | 14730 |177,04 [417712 |[o09127 |05670 |08934 |7129 |-0,3792
Hoi 7.563 | 324,98 | 341,30 | 15743 | 04917 |0,5757 | 135,10 | 36,00
Léng |—2000] 0,1507 | 14581 | 181,51 | 181,62 | 09205 |05705 |08007 |6925 |-0,3620
Hoi 9109 | 327,11 | 34365 |1,5706 |0,4990 | 0,5857 | 13563 | 34,29
Léng |-1500] 0,1823 | 14430 | 186,02 | 186,15 | 09482 |05741 | 09085 |6723 |-0,3434
Hoi 10,889 | 320,24 | 34598 |1.5673 | 05064 | 05960 | 136,05 | 32,75
Léng |-10.00( 02188 | 44276 | 19057 |190,72 |o96s6 |05776 |o09168 |652,1 |-03233
Hoi 12,025 | 33136 |34829 | 15644 |0513¢ |[06088 | 136,38 |31,35
Léng | —5.00 | 02606 | 14120 | 19515 [19534 |09829 |05812 |09251 |6320 |-03015
Hoi 15244 | 33347 | 350,56 | 15618 |0,5213 | 0,6180 | 136,59 | 30,09
Ldng | 000 | 03081 | 13961 | 199,78 |20000 |[1,0000 |o05849 09341 -|6119 |-02777
Hoi 17,8673 | 33556 | 352,81 | 1,5594 | 05289 | 06298 | 13669 | 28984
Léng 500 | 03620 (13798 | 20445 |20471 |1,0160 |0,5885 |09436 |591,9 |-0,2616
Hoi 20,842 | 33764 | 35501 |1,5573 |0,5365 |06423 | 136,68 | 27,91
Léng | 10.00 | 04227 | 43632 |20915 |20948 |1,0337 |o05922 |[09537 |571,8 |-02230
Hoi 24,184 | 339,70 |357,18 | 1,5554 |0,5441 | 06555 | 13654 | 26,97
Léng | 1500 | 04906 | 13463 | 21391 |[21427 |1,0504 |05960 |09645 |551,8 |-0,1915
Hoi 27,935 | 341,73 [35930 |1,5537 |[o05519 | 06696 | 13628 | 26,11
Long | 20,00 | 05664 | 13289 |21871 |219,14 |1,0869 |0,5997 [09761 |531,7 |-0,1565
Hoi 32,135 | 34373 [361,36 |[1,5521 | 05597 | 06846 7 13588 | 2534
Long | 2500 | 06506 | 13110 | 22356 |224,06 |1,0834 |06036 |09885 |5115 |-0,1176
Hoi 36,828 | 34570 | 363,37 | 15506 |0,5676 | 0,7008 | 13534 | 24,65
Long | 30.00 | 07437 | 42027 22847 |22904 |1,0097 |06075 |1,0021 |[4913 [-0,0740
Hoi 42,066 | 34763 | 36531 |[1,5492 | 05757 | 07184 | 134,65 | 24,02
Léng | 3500 | 08462 | 12738 |23343 |234,10 |[1,1160 |o06114 | 10169 |471,0 |-0,0248
Hoi 47906 | 34951 [36718 |1,5478 |[05838 | 07377 | 133,82 |2346
Ldng 40,00 0,9588 12543 238,46 239,22 1,1322 0,6155 1,0332 450,5 0,0311
Hoi 54,416 | 351,34 | 368,96 | 1,5465 |0,5921 | 0,7589 | 132,82 (22,96
Léng | 45.00 | 1.0821 | 42340 |24355 |24442 |1,1484 | 06197 |1,0514 |429,7 |0,0950
Hoi 61,673 | 35311 [370,66 |1,5451 (060068 |0,7827 | 131,65 | 22,52
Long | 50,00 | 121668 | 42130 248,71 [249,71 |1,1645 06242 | 1,0719 | 4088 |0,1688
Hoi 69,771 | 354,81 | 372,24 | 15437 | 06093 |08085 | 130,30 | 22,14
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Bang 10 (két thuc)
Nhigt | Apsuat | Khdi N1 | Enthalpy | Entropy | Cv G \{}F Ha 88
ad lwgng nang c J-T
rién% am

*‘C MPa kg/m kdkg | kJikg kJ/(kg'K) | kJi(kg-K) | kJ/i(kg-K) | m/s K/MPa
Léng | 5500 | 13630 | 11911 |25395 |28510 |1,1807 |o06288 | 1,0053 |387,5 |0,2549
Hoi 78823 | 35642 |37372 |15421 |06182 |08404 | 128,76 | 21,81
Ldng | 6000 | 15219 | 4181 |[25928 |260,58 |1.1969 |06338 |1,1225 |3659 |0,3565
Hoi 88,966 |357.94 |37505 |1,5404 |06274 |08763 | 127,02 | 2154
Long | 6500 | 16941 | 11440 | 26471 |266,19 |1,2131 |06391 |1,1545 3439 |0,4783
Hoi 100,375 | 359,35 | 376,23 |1,5385 | 06370 |09191 | 12507 | 21,31
Léng | 70.00 | 18802 | 11183 | 270,26 |271,94 |12205 |06450 |1,1931 |321,3 | 06264
Hoi - 113,272 | 360,62 | 377,22 |1,5363 | 06471 | 09714 | 122,88 | 21,14
Léng | 7500 | 20811 | 10009 |27594 |27784 [1.2461 |06517 |1,2410 |2981 | 08103
Hoi 127,952 | 361,72 | 377,99 |1,5337 |06578 |1,0370 | 120,44 | 21,01
Ldng | 80.00 [ 22875 | 10614 | 281,78 (28394 |12629 |[0,6594 | 1,3024 |2741 |1,0439
Hoi . 144,822 | 36262 | 37848 |1,5306 |06693 |1,1225 |117,73| 20,92
Léong | 8500 | 26304 | 10201 |287,82 |20027 |1.2801 |06684 |1,3844 |2494 | 1,3495
Hoi 164,464 | 36326 | 37864 |1,5268 |06819 |1,2384 | 114,73 | 20,85
Long | 9000 | 27808 |gg32 |204,11 |29691 | 12978 |06795 |1,5006 |[223,6 |1,7636
Hai 187,766 | 363,54 | 37835 |1,5220 06961 | 14101 | 111,41} 20,79
Léng | 9500 | 30501 |g522 |300,75 | 30395 |1,3163 |06936 |16794 |196,9 |23518
Hoi 216,208 | 363,34 |377.45 |1,5159 |o07127 |1,6835 | 107,75 | 20,68
Long | 100.00| 3,3399 | 9038 |307,89 |31158 |1,3360 |07122 |[1,9963 [169,0 |3,2470
Hoi 252,577 | 362,38 | 37560 | 15076 |07332 |2,1924 | 103,73 | 20,41
Ldng | 10500 | 36525 |g422 |31590 |32024 |13581 |[0;7387 |[27539 | 1393 |4,7872
Hoi 303473 | 360,05 | 372,08 |14952 |0,7610 |3,4579 |9928 | 19,71
Long | 11000 | 39924 |7427 |a32644 |331,82 (13874 [07870 |7.8061 |1053 |[8,2916
Hoi 396,337 | 353,88 |363,95 |14712 |08089 | 11,4400 | 93,96 | 17,60
;gr" 111,97 | 41361 | 5650 | 340,44 | 347,76 | 1,4283 ¢ e ¢ 13,3694
® Piém ba thé
® pidm ssi chudn
¢ Cac gia trj clia Cy, Cp va w tai didm t&i han khéng dugc bao gbm trong tiéu chudn nay.
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5.5 R22 - Chlorodifluoromethane
5.5.1 Pham vi tinh toan |
Céac hé sb ¢6 hiéu lyc trong cdc pham vi sau:
Tevin = 1‘1I5,73 K, Toax = 550 K; Prmax = 60 MP2; Prmax = 19,91 molil (1 722 kg/m®)
Bang 11 — Cac hé sb va sé mi cta thanh phin khi Iy twéng [cac phwong trinh (3) dén (5)]

k Cx t a, by

0 | 400526140446 | — - -

1 |0,000120662553 | 1 — -

2 = == 1,0 4 352,309 5

3 - - 1,0 1935,159 1

4 — = 1,0 1 887,679 36
5 — s 1,0 1 694,882 84
6 — - 1,0 1 605,678 48
7 - R - 1,0 1162,534 24
8 — — 1,0 857,512 88

9 — - 1,0 605,726 38

10 . - 1,0 530,909 82
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Bang 12 - Céc hé s6 va sé mii cha thanh phan khi thye [phwong trinh (2)] |

k Ny b d A Oy
1 0,695 645 445 236 x10™" =1 1 0 0
2 | 0,252275 419 999 x10? 1,75 1 0 0
3 | -0,202351 148 311 x10° 2,25 1 0 0
4 | 0,350 063 090 302 x10° 25 1 0 0
5 | -0,223 134 648 863 x10° 2,75 1 0 0
6 . | 0,488 345 904 592 x10? 3 1 0 0
7 | 0,108 874 958 556 x10™" 5,5 1 0 0
8 0,590 315 073 614 15 2 0 0
9 - 0,689 043 767 432 1,75 2 0 0
10 0,284 224 445 844 35 2 0 0
11 0,125 436 457 897 1 3 0 0
12 | -0,113 338 666 416 x10™ 45 3 0 0
13 | -0,631 388959 17 x10™ 1,5 4 0 0
14 | 0,974 021 015232 x107 0,5 5 0 0
15 | —0,408 406 844 722 x10™ 4,5 6 0 0
16 | 0,741 948 773 570 x10™ 1 7 0 0
17 | 0,315 912 525 922 x10~° 4 7 0 0
18 | 0,876 009 723 338 x10™° 5 T ] 0
19 | -0,110343340301x10° | -05 8 0 0
20 |-0,705 323 356 879 x10™* 35 8 0 0
21 0,235 850 731 510 5 2 2 1
22 ~0,192 640 494 729 - 7 2 2 1
23 | 0,375 218 008 557 x1072 12 2 2 1
24 | —0,448 926 036 678 x107* 15 2 2 1
25 | 0,198 120 520 635 x10-1 3,5 3 3 1
26 | -0,356 958 425 255 x10”' 35 4 2 1
27 | 0,319 594 161 562 x10™ 8 4 2 1
28 | 0,260 284 291 078 x107° 15 4 2 1
29 | -0,897 629 021 967 %1072 25 4 4 1
30 | 0,345 482 791 645 x10™" 6 2 1
31 | -0,411831711251 x1072 9 6 2 1
32 | 0,567 428 536 529 x107 19 6 4 1
33 | -0,563 368 989 908 %107 2 8 2 1
34 | 0,191 384 919 423 x107 7 8 2 1
35 |-—0,178 930 036 389 x107 13 8 4 1

5.5.2 Cac tham sé rat gon, khéi lrgng phan ti va hing sé khi
T* = 369,295 K, p* = 6,058 22 mol/l, M = 86,468 g/mol, R = 8,314 51 J/(mol-K)
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5.5.3 Cac tham sé trang thai tham chiéu

Teet = 273,15 K, pror = 1,0 kPa, heer = 35 874,594 J/mol, e = 205,291 5 J/(mol-K), f; = 4,111 053 69,

f; = 2 986,449 88

Béng 13 - Céc gia trj tinh chit R22 doc theo dwing bién béo hoa léng-hoi

Nhiétdg | Ap sudt | Khdl NI | Enthalpy | Entropy | Cv G V}n Hes

Iwgng ning toc J-T

rién%' am -
°C MPa kg/m kJhkg | kdhkg kJikg-K) | kditkg-K) | kiikg-K) | mis KMPa

Léng [-157.42" [ 3,795x107 [ 17213 2960 |[2960 | 00761 |[07161 | 10753 | 14109 | -0,4446
Hoi 3,410x107° | 321,58 | 332,71 |[26952 | 03202 |04253 | 119,91 | 398,80
Ldng |-155.00 [6,620x107 | 1714,9 32,20 | 3220 0,0883 | 07139 | 1,0735 | 13982 | —0,4450
Hoi 5827x107° | 322,38 | 33374 |26505 |0,3318 |04280 | 121,05 | 380,74
Léng | =150,00 | 1,934x107 [ 41701,8 37,56 | 37,56 0,1428 | 07086 | 1,0696 | 1371,9 | -0,4456
Hoi 1,633x10~ | 32405 | 33590 |25653 |0,3375 | 04336 | 123,35 | 344,75
Léng |—145.00 [5,141x107 [ 16888 4290 [4290 [o041853 |o07027 [1,0663 | 1346,3 [ —0,4456
Hoi 4172x107 | 325,76 | 338,08 | 24887 |0,3433 [04394 | 12560 | 311,19
Léng | —140.00 | 1.258x10” | 167538 4822 | 4822 02260 |06972 | 10841 | 13214 | -0.4449
Hoi 9,826x10™ | 327,49 | 34029 [ 24195 |0,3492 | 04454 | 127,78 | 280,46
Long |-135.00 [2860x10™ | 1g62,8 5354 |5354 |02652 |06923 |1.0628 | 12968 | -0.4436
Hoi 2,153x10™ | 329,25 | 342,53 |[2,3571 | 03552 | 04514 | 12092 | 252,63
Léng [-—130.00 |6,091x1 1649,8 58,85 |5885 03030 | 06882 |1,0622 | 12724 | -0,4417
Hoi 4,426x107° | 331,04 | 344,80 |23005 |0,3614 |04576 | 132,01 | 227,61
Long |[=12500 | 0000122 | 14358 64,16 | 64,18 03365 | 06847 | 1,0620 | 12480 | -0,4396
Hoi 0,00859 33285 | 347,10 | 22492 | 03676 | 04639 | 134,05 | 20523
Léng |-120,00 | 0000233 | 48237 ~|e6947 |69.47 03747 | 06815 | 1,0619 | 12237 | -0,4372
Hoi 0,01585 334,70 | 34942 |22027 |0,3739 |04703 | 138,04 | 18528
Long |-115,00 | 0000424 | 1g10,7 7478 | 74,78 04088 |06786 |1,0818 | 11995 | -0.4348
Hoi 0,02792 33857 | 351,77 |[21603 |[03803 |04768 | 137,99 | 167,49
Léng |=110,00 | 0000740 | 15976 80,09 | 80,09 04419 |[06759 |1,0616 | 11754 | -0.4319
Hoi 0,04719 33848 |[354,15 |[21217 |0,3868 04834 | 139,90 | 151,69
Long | —105.00 | 000124 | 15845 8540 | 8540 04739 | 06732 |1,08614 | 11514 | -0.4289
Hoi 0,0768 34040 | 356,55 |20865 |0,3934 [04902 | 141,76 | 137.65
Long |[=100,00 [ 000201 [ 15713 90,70 | 90,71 0,5050 | 06706 |1.0812 | 11275 | -04257
Hoi 0,1210 34235 | 35897 |20543 |[04000 |04972 | 14357 | 12517
Léng | —95.00 | 000316 | 15581 96,01 | 96,01 05352 | 06680 |1,0611 | 11037 | -0,4221
Hoi 0,1847 344,32 | 361,40 |[20249 | 04067 05044 | 14534 | 114,07
Léng | =S0.00 | 000481 | 15449 101,31 | 101,32 | 05646 |0,6655 |1,0812 | 10801 |-0.4180
Hoi 0,2744 346,31 [383,85 |[19980 [04136 |05118 | 147,05 | 104,20
Léng | —8500 | 000715 | 15316 106,62 | 10663 |0,5032 | 06632 |1,0616 | 10566 |-0.4134
Hoi 0,3973 34831 | 366,31 |[19734 |04208 |05195 | 14870 | 95,41
Léng | —80.00 00104 | 15182 111,93 | 111,94 |06210 |06611 |1,0824 |1033,1 | -0,4082
Hoi 0,562 350,33 | 368,77 |1.9508 | 04277 |o0s5276 | 15029 | 87,58
Léng =75,00 00147 | 1504,7 117,24 | 117,25 | 06482 | 06502 | 1,0637 | 10098 | -0,4023
Hoi 0,779 352,36 | 371,24 |19300 |[04350 |05359 | 151,82 | 80,60
Léng | —7000 f 00205 | 14912 12256 | 12258 | 06747 |06575 [1,0855 |oes4 |-03956
Hoi 1,080 354,39 | 373,70 |1,9108 |0,4425 | 05447 | 15328 | 74,38
Long | -B500 | 00279 | 14775 127,90 | 127,91 | 07006 |06562 |1,0679 |9632 [-0,3881
Hoi 1,416 356,42 [ 376,15 |18932 |04502 | 0,5539 | 154.66 | 68.78
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TCVN 11275:2015

RKndi

Nhiét | Ap suét Néi | Enthalpy | Entropy | C, Co Vin Hé sé
dé Ieegrng néng toc J-T
rién% am

°C MPa kg/m kJikg | kJdikg kJikg-K) | kdfikg-K) | kdikg-K) | mis K/MPa
Léng | -60.00 | 00375 | 14637 | 133,24 | 13327 |o07260 |06552 |1,0710 |9399 |-0,379
Hoi 1,863 | 358,46 | 378,59 [1,8770 04581 |0,5637 | 15597 | 63,78
Long | -5500 | 00496 | 14407 | 13860 | 13863 |0,7509 | 06546 |[1,0748 |9166 |-0,3702
Hoi 2414 | 36049 |38102 |1.8619 |04662 | 05739 |157.18 | 59.29
Léng |-50.00 | 00645 | 14356 | 143,98 | 14403 |07752 |06543 |1,0793 | 8934 |-0,3597
Hoi 3088 | 36252 |38342 |1,8480 |O0,4745 | 0,5847 | 158,31 56,26
Long | —45.00 | 00829 | 4421,3 | 149,38 | 14944 |[0,7992 |[06544 |[1,0845 |8701 |-0,3481
Hoi : 3901 | 364,53 |38579 |1,8351 | 04831 |[0,5962 |159,33 151,63
Léng | 081" | 0,013 | 44092 | 15393 |[15400 |[08189 [06548 | 1,0895 |ss06 [-0,3375
Hoi 4704 | 36621 |38775 |1,8250 | 04904 |[06063 |160,11 | 48,85
Léng | —40.00 | 01052 | 14068 | 154,81 | 154,89 |0,8227 [06549 |[1,0905 |8469 |-0,3353
Hoi 4873 | 366,53 | 388,13 |1,8231 | 04919 |[06083 | 160,26 | 48,34
Léng | —30.00 | 0,1639 | 43772 | 16576 | 16588 |0,8687 |06570 | 1,1049 [800,3 |-0,3057
Hoi 7379 | 37048 | 39269 |1,8015 |0,5103 | 06349 | 161,78 | 42,68
Ldng | —2500 | 02014 | 4320 | 171,29 | 17144 [08912 |06585 | 1,1134 |777,0 |-0,2887
Hoi 8958 | 37242 | 39490 |1,7918 |0,5199 | 0,6495 | 162,36 | 40,24
Long |—20.00 | 02453 | 43465 | 17686 | 177,04 |[09135 |06604 |1,1227 (7536 |-0,2700
Hoi 10,790 | 374,33 | 397,06 |1,7826 |0,5299 | 06650 | 162,82 | 38,01
Léng | —1500 | 02962 | 13308 | 18247 |18270 [09354 |o06626 |1,1328 |730,2 |-0,2495
Hoi 12,901 | 376,20 [ 399,16 | 1,7740 |0,5400 | 06816 | 163,15 | 3598
Long [—10.00 | 03548 | 13147 | 188,13 | 188,40 |[09572 |o06851 |1,1439 |7068 |-02270
Hoi 15322 | 378,04 | 401,20 |[1,7658 |0,5505 | 0,6994 | 163,35 | 34,13
Léng | —5.00 | 04218 | 12083 | 19385 | 194,177 |09787 | 06680 |[1,1561 |683,4 |-0,2023
Hoi 18,086 | 379,84 | 403,16 |[1,7581 |[0,5613 |0,7184 | 163,40 | 32,44
Long | 000 | 04980 | 42815 [ 199,61 | 200,00 |1,0000 06711 [1,1692 |6599 [-0,1750
Hoi 21,229 | 381,59 | 40505 - |1,7507 | 05723 | 0,7390 | 163,31 | 30,89
Léng | S.00 05841 | 12643 | 20544 | 20590 |[1,0212 |06745 |1,1836 |6363 . |-0,1448
Hoi 24,792 | 38329 | 40685 |1,7436 |0,5836 |0,7611 | 163,06 | 29,48
Léng | 1000 | 086809 | 42487 | 211,32 |211,87 |10422 |o06782 | 1,1993 |[6127 |-0,1112
Hoi 28,820 | 384,93 | 40856 |1,7368 |0,5953 |0,7852 | 162,65 | 28,18
Long | 1500 | 07893 | 12286 | 217,28 | 21792 |[10630 (06822 |1,2166 5889 |-00737
Hoi 33362 | 386,51 | 410,16 |1,7302 [06072 | 08115 | 162,07 | 26,99
Léng | 20.00 | 09100 | 12099 | 223,31 |22406 [1,0838 |06864 |1,2356 |5651 |-0,0316
Hoi 38,477 | 388,01 |41186 |[17238 |[06195 |08404 | 161,32 26,90
Léng | 25.00 | 1,0439 | 11g0,7 | 22941 |230,29 |[1,1045 |06909 |1,2568 |541,1 | 0,0161
Hoi 44232 | 38943 | 413,03 |1,7174 |06321 |08724 | 160,38 | 24,90
Léng | 30.00 | 11918 | 44707 | 23581 |23662 |1,1252 |0,6956 | 1,2807 |[516,8 |0,0704
Hoi 50,705 | 390,76 | 414,26 |1,7111 | 0,6450 | 09081 | 159,25 | 23,98
Lang | 3500 | 13548 | 11501 | 241,89 |243,07 |1,1458 |07006 |1,3077 |4924 |0,1331
Hoi 57,988 | 391,98 | 41534 |1,7048 | 06584 | 09485 | 157,91 | 23,14
Long | 40.00 1,5336 | 11285 | 248,29 | 24965 1,1665 |0,7059 | 1,3389 | 4676 | 0,2060
Hoi 66,193 | 393,08 | 41625 |1.6985 |[06722 |0,9948 | 156,36 | 22,37
Long | 4500 | 17292 | 41060 | 254,80 |256,36 |[1,1872 |0,7116 | 1,3755 |4425 |0,2919
Hoi 75457 | 394,04 | 41695 | 16919 (06865 |1,0487 | 154,58 | 21,66
Léng | S0.00 | 19427 | 40823 | 26145 [26325 |1,2080 (07176 |1,4191 [417,0 |0,3945
Hoi 85052 | 39483 | 41744 |16852 |[07014 |1,1126 | 152,56 | 21,01
Long | 5500 | 21751 | 40572 | 268,26 |27032 |[12291 |[07240 |1.4724 |390.9 |[05190
Hoi 97,809 | 39543 | 41765 |16781 |[07170 |1,1902 | 15028 | 20,41
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Bang 13 (két thic)

Nhigt | Apsudt | Khoi NGi | Enthalpy | Entropy | Cv Co an Hé sé
dag lwgng nang c J-T
rlénqa am

°C MPa kg/m kdikg | kJikg kJika K) | kJikg-K) | kitkg'K) | mis K/MPa
Léng | 8000 [ 24275 10304 |27526 |277.61 |1,2504 |0,7308 | 15392 |3643 | 06730
Hoi 111,591 | 395,80 | 417,55 |1,6705 |0,7335 |1,2872 | 147,72 | 19,85
Léng | 8500 [ 27012 40014 | 28249 | 28518 |[1,2722 |07384 | 16269 |3370 |0,8674
Hoi 127430 | 395,87 | 417,06 | 16622 | 07511 |1,4128 | 144,85 [ 19,32
Ldng | 70.00 [ 29974 [o9sg7 |290,01 |203,10 |[1.2045 |07467 | 1,7434 |3088 |1,1199
Hoi 145991 | 395,56 | 416,09 | 16529 |0,7702 | 1,5837 | 141,66 | 18,81
Long | 7500 [ 33177 | 9344 |20791 [30146 |[13177 |07563 |19127 2796 | 14598
Hoi 168,158 | 304,76 [ 41449 | 16424 | 07914 |1,8322 | 138,11 [ 18,28
Long | 80.00 | 36638 |gg37 | 30634 [31044 |1,3423 |[07680 |2,1814 2488 | 1,9420
Hoi 195404 | 39326 [ 412,01 | 16299 | 08157 |22308 | 134,15 17,70
Léng | 8500 | 40378 |g448 |231560 |320,38 |1,3690 | 07840 |2,6821 |2153 |2,6843
Hoi 230,560 | 390,67 | 408,19 | 16142 | 08450 |2,9841 | 129,71 | 16,98
Long | 90.00 | 44423 |7801 | 32639 |33209 |[14001 |08115 |39811 |1770 |4,0008
Hoi 280625 | 386,04 | 401,87 |1,5922 | 0,8843 |4,9749 | 12464 | 1590
Léng | 9500 | 48824 |ge29 |[2342,19 |34956 | 14462 |08918 |17,3120 (1280 | 7,2855
Hoi 382,037 | 37450 | 387,28 | 1,5486 | 09566 |252863 | 117,96 | 1340
Ig'r" 96,15 | 49000 | 5238 | 357,37 | 36690 | 1.4927 e . ¢ | 10,3661
® Diém ba thé
® Pidm sbi chuin
© Cac gié tri clia Cy, Cp va w tai diém t6i han khéng dwoc bao gdm trong tidu chudn nay.

5.6 R32 - Difluoromethane
5.6.1 Pham vi tinh toan
Céc hé sb ¢6 hiéu lyc trong cac pham vi sau:
Tonin = 136,34 K, Trax = 435 K; Prax = 70 MPa; pax = 27,473 4 molfl (1 429 kg/m®)
Bang 14 — Cac hé sé va sé mii ciia thanh phdn khi ly twéng [cac phwong trinh (3) dén (5)]

k Cx ay by

0 4,004 486 - -

1 —_ 1,160 761 - 798
2 — 2,645 151 4185
3 — 5,794 987 1808
4 — 1,129 475 11 510
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Bang 15 - Cac hé sé va s mii ciia thanh phan khi thye [phwong trinh (2)]

Kk Ny t dy Iy ax
1 1,046 634 0,25 1 0 0
2 -0,545 116 5 1 2 0 0
3 -0,002448595 | -0,25 5 0 0
4 - 0,048 770 02 -1 1 0 0
5 0,035 201 58 2 1 0 0
6 0,001 622 75 2 3 0 0
7 | 0,000023 77225 0,75 8 0 0
8 0,029 149 0,25 4 0 0
9 0,003 386 203 18 4 4 1
10 | -0,004 202 444 26 4 3 1
1 0,000 478 202 5 -1 8 1 1
12 | -0,005504 323 25 3 4 1
13 - 0,024 183 96 1,75 5 1 1
14 0,420 903 4 4 1 2 1
15 —0,4616537 5 1 2 1
16 -1,200 513 1 3 1 1
17 -2,59155 1,5 1 1 1
18 - 1,400 145 1 2 1 1
19 0,826 3017 0.5 3 1 1

f, =2 231,557 35

5.6.3 Cac tham sé trang thai tham chiéu

5.6.2 Cac tham sé rat gon, khéi lwgng phan tir va hing sé khi

T* = 351,255 K, p* = 8,150 084 6 mol/l, M = 52,024 g/mol, R = 8,314 471 J/(mol-K)

Tret= 273,15 K, Prer = 1,0 kPa, hier = 28 204,341 Jimol, seer = 171,691 3 Ji(mol-K), f; = 7,254 707 84,
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Bang 16 — Céc gia trj tinh chit R32 doc theo dwdng bién bao hoa I16ng-hoi

Nhiét 43 | Ap suat Khéi Néi | Enthalpy | Entropy | Cv Cy \{zn Hé s6
Iwgrng nidng [ J-T
rién am
°C MPa kg/m kJ/kg | kJkg kJitkg'K) | kJikg-K) | kJi(kg-K) | mis K/MPa
Léng | -136.81° s | 14293 1907 |-1007 |-01050 | 1,0858 | 1,5925 | 14144 | -0,3376
Hoi 4.800x10° | ) o03x10 | 422,52 | 44431 | 32037 | 04995 | 06597 | 16060 | 881,12
Léng | —135.00 5 | 14249 -16,19 | -16,19 | -0,0840 | 1,0813 [ 1,5900 | 14049 | -0,3375
Hoi 6,339x107 | 5 870,103 | 42342 | 44549 | 32579 |[05007 | 06609 | 17067 | 823,35
Long | —130.00 1 1412,7 -826 |-8,26 -0,0276 | 1,0494 | 1,5835 | 13784 | -0,3369
Hoi 0000131 | noos74 | 42500 |44877 |34651 |05041 | 06646 | 17359 | 686,24
Léng | —125.00 1400,6 036 |-038 00267 |1,0380 |15777 |[1352,1|-0,3359
Hoi 0.000257 | g01085 | 428,39 |45205 |[30804 | 05080 | 06689 | 176,44 | 676,21
Léng | —120.00 g | 13884 7,52 7,52 0,0790 | 1,0274 |1,5726 | 13258 | —0,3345
Hot 0000478 | 591954 | 430,88 | 45533 | 30030 |05123 | 06738 | 179,21 | 487,31
Léng | —115.00 1376,1 15,37 15,37 01204 |1,0173 |1,5682 | 12895 | -0,3327
Hoi 0000850 | yo3igg | 43337 | 45860 |2.9320 |05173 [06796 | 181,91 | 41501
Lang | -110,00 | 000145 | 13638 2320 2320 01782 | 1,0079 | 1,5647 | 1273,4 | -0,3304
Hoi 0,0558 43585 |461,86 |28868 | 05229 |06863 | 184,52 [ 355,78
Léng | —105,00 | 000239 | 13515 31,02 31,02 02254 |o09091 |18619 |1247,3|-0,3277
Hoi 0,0894 43832 | 46510 |28068 |05293 |0,6940 | 187,05 | 306.92
Léng | —100,00 | 000381 | 1339,0 38,82 | 3883 02711 |09910 |1,8600 | 12212 |-0,3244
Hai 0,1385 440,77 | 46831 |27515 | 05365 |0,7030 | 189,50 | 266,28
Léng -85,00 0,00590 | 13265 46,62 | 46,62 0,3155 | 09834 |1,5588 | 11953 | —0,3205
Hoi 0,2084 44320 |47148 | 27003 | 05446 |07134 | 191,84 | 232,23
Long | —90.00 000887 | 13139 54,41 54,42 03586 | 09764 |1,5586 | 1169,3 | -0,3160
Hoi 03056 | 44559 |47461 |26529 |05638 |0,7254 | 194,09 | 203,45
Long | —85.00 00130 | 1301,2 62,20 | 62,21 04006 | 09700 |15592 | 11434 |-0,3109
Hoi 0,438 44796 | 47770 | 26089 |05641 |0,7390 | 196,24 | 178,95
Léng -80,00 00187 | 12884 70,00 70,02 04415 | 09641 | 15608 | 11175 |-0,3051
Hoi - 0,613 45020 - | 480,72 | 25679 | 05755 |0,7543 .| 198,26 | 157,95
Ldng | —75.00 | 00262 |42754 |7781 |77.83 |04814 |09588 |15630 | 10917 | -0,2986
Hoi 0,842 45257 | 48388 |25206 |05880 |07714 | 200,18 | 139,85
Léng -70,00 0.0361 1262,4 85,63 85,66 05204 | 09540 | 1,5663 | 10658 | -0,2913
Hoi 1,135 46481 | 48657 |24939 |086015 |0,7903 | 201,96 | 124,19
Long | —85.00 00488 | 1249,1 93,46 | 93,50 05585 | 09497 | 1,5706 | 1039,9 | -0,2831
Hol 1,507 45699 | 48938 |24604 |06160 |08110 |203,62 | 110,58
Long | -60.00 00650 . | 42357 101,32 | 101,38 | 05958 | 09460 |1,5758 | 1014,1 | —0,2740
Hoi 1,969 45012 | 49211 |24280 |[06315 |08335 | 20514 | 98,73
Leng | —55.00 0,0852 | 1222,1 10921 | 10928 |o08324 |09427 |1,5821 |9882 |-0,2640
Hoi 2,538 48119 | 49474 |23993 |08477 | 08576 | 206,52 | 88,40
Léng -50,00 0,1101 12084 117,43 | 11722 |o06683 |09400 |1,5895 |962,2 .|-02528
Hoi 3,232 46319 | 49727 |23714 |o0g646 | 08835 | 207,75 | 79,39
Ldng | —51.65° 0,1013 1212,9 11451 | 11459 |o0p6565 |09408 |1,5869 |9708 |-0,2566
Hoi 2,088 46254 | 49645 |23805 |06589 [08748 | 207,36 |82,23
Léng —45,00 0,1408 1194,4 12608 | 12520 |o07035 |09377 |15980 |9383 |-02404
Hoi 4,067 46513 |46970 |23450 |o06820 |09110 | 208,83 | 7152
Léng —40,00 0,1774 1180,2 133,08 | 13323 |o,7382 |09358 | 16077 |9102 |-0,2267
Hoi 5,065 466,99 |502,02 |23200 |06998 |09401 | 209,74 | 64,65
Léng ~35,00 02214 | 11657 141,12 | 141,31 07723 | 08346 | 16187 |8840 |-02115
Hoi 6,248 468,78 | 50421 |22962 |07180 |09709 21049 | 5863
Long | —30.00 02734 [ 11510 - | 14921 |14945 |08060 |09338 [1,6311 |8578 |-0,1947
Hoi 7,639 47048 | 50627 |22735 |o07365 |1,0035 |211,07 53,37
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, Bang 16 (két thic)
Nhigt | Ap suat | Khoi NGi | Enthalpy | Entropy | C. € Van Hé s6
ad lwgng néng téc am J-T
rién%

°C MPa kg/m kdrkg | kdikg kJ/(kg-K) | kditkg-K) | kJikg-K) m/s K/MPa
Ldng -2500 | 03346 | 11359 |157,36 | 15766 |08392 |09334 | 1,6451 8314 |-0,1761
Hoi 9,266 472,09 |60820- |22518 |[o07552 |1,0380 |211,47 | 48,75
Léng -20,00 | 04058 | 11206 | 16558 | 16504 | 08720 | 09335 16607 |804,9 |-0,1553
Hoi 11,157 | 47361 | 509,97 |[22310 |[0,7740 |1,0747 |211,68 | 44,70
Léng -15,00 | 04881 | 11049 | 17386 | 174,31 0,9044 | 0,9341 16783 |7783 |-0,1322
Hoi 13346 | 47501 |511,68 |22108 |0,7930 |1,1139 |211,69 | 41,13
Léng -10,00 [ 05826 | 1psg,8 | 18223 [18276 09365 | 0,9351 16980 |7514 |-0,1063
Hoi 15,870 | 476,31 | 51302 [21915 |0,8121 1,1560 | 211,50 | 37,98
Léng -5,00 | 06906 | 10722 | 190,68 | 191,33 |09684 |09366 |1,7201 |7243 |-0,0772
Hoi 18,769 | 477,47 | 51426 | 2,1727 | 0,8315 1,2015 | 211,10 | 3520
Léng 000| 08131 | 10553 | 199,23 | 20000 |1,0000 |0938 |1,7450 [6969 |-0,0444
Hoi 22,001 |47849 |51530 |2,1543 [0,8510 |1,2511 |[21048 | 3272
Léng 5.00| 09514 | 1037,7 |207,88 | 20880 | 10314 |09412 |1,7733 |6692 |-0,0071
Hoi 25891 | 479,36 | 516,11 21363 | 08709 |1,3058 |209,63 | 30,51
Léng 10,00 , 1,1089 | 1p019,7 | 21666 | 217,74 1,0628 0,9443 1,8056 |641,2 | 0,0354
Hoi 30,232 | 480,05 |51666 |21185 |0.8911 1,3667 | 208,54 | 28,54
Ldng 15,00 | 1,2808 (10009 | 22556 | 22684 |1.0940 |09480 |1,8428 |612,7 | 0,0843
Hoi 35190 |48054 | 51693 |2,1008 |09118 | 1,4353 |207,20 | 2676
Ldng 20,00 ( 14746 | gg1,4 |23462 |23612 |[1,1253 |09524 |1.8859 |5837 |o0,1410
Hoi 40,856 | 480,81 |51690 |20831 | 0,9331 15136 | 20560 | 25,16
Léng 2500 16896 |o9s1,0 |24384 |24560 |1.1566 |[09577 |1,9367 |5542 | 02076
Hoi 47,339 | 480,82 | 516,51 20652 |09550 |1,6045 |20372 | 2369
Léng 30,00 | 1,9275 | o396 25327 | 255,32 1,1881 | 0,9638 1,9973 524,0 | 0,2885
Hoi 54,776 | 480,54 | 51572 |20471 [09779 |1,7118 |201,54 | 22,36
Léng 35,00 [ 2,1898 | 917,0 262,92 |26530 12198 |[o09712 |20710 |4930 | 03815
Hoi 63,343 | 479,91 | 51448 |20285 | 1,0019 1,8412 | 199,04 | 21,13
Lang 40,00 | 24783 | 8930 |27284 |27561 1,2620 09800 |21629 |461,0 | 0,4976
Hoi 73,268 | 478,88 | 512,71 2,0091 10272 | 20012 196,19 | 19,98
Léng 4500 | 2,7948 |gg7,3 | 283,00 | 28631 |1,2847 |0,9907 |22809 |4280 |0,6428
Hoi 84,859 | 477,36 |51020 |1.9888 | 10542 |22056 |192,96 | 18,90
Léng 50,00 [ 3,1412 | g3g,3 |29374 [29749 |[1.3183 [1,0039 |24385 3936 | o0,8288
Hoi 98,550 |47523 | 507,10 |[1,9670 |1,0834 |24773 | 189,31 | 17.86
Léng 6500 | 35199 | gos,3 304,93 | 309,29 | 1,3531 1,0207 |[26610 3576 | 1,0751
Hoi 114,989 | 472,32 | 502,93 19432 |1,1156 |[2,8504 |18516 | 16,85
Léng 60,00 [ 3,9332 | 7733 316,84 | 321,93 1,3898 1,0428 3,0007 319,7 | 14157
Hoi 135213 | 468,35 | 497,44 |1,9166 |1,1519 |3.4412 | 180,43 | 15,83
Léng 6500 | 43843 |7323 |320,81 | 33580 |14203 |1,0732 |35880 |2794 | 1,9160
Hoi 161,092 | 462,84 | 490,05 |1,8855 |1,1947 | 4,4462 | 17495 | 14,75
Léng 70,00 | 48768 | 680,9 344,57 | 351,73 14740 | 1,1194 | 4,8653 |2358 |2,7233
Hoi 196,688 | 454,72 | 479,52 1,8464 |1,2488 |[6,6388 |16840 | 1349
Long 75,00 | 54168 | 6059 | 36345 | 372,39 [15314 [1,2084 | 10,1347 | 1861 [ 4,3003
Hoi 255,587 | 440,53 | 461,72 1,7880 | 1,3310 15,6016 | 159,64 | 11,74
Toihan | 78,11| 57820 | 4240 | 40051 | 414,15 | 1,6486 e £ ¢ 8,0731

Diém ba thé

® pidm sdi.chuln
© Céac gia trj clia Cy, Cp va w tai didm 161 han khdng dwgc bao gém trong tiéu chudn nay.
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5.7 R123 - 2,2-dichloro-1,1,1-trifluoroethane

5.7.1 Pham vi tinh toan
Céac hé sé co higu lwe trong cac pham vi sau:
Trin = 166 K, Trax = 600 K; Prnax = 40 MP2; prax = 11,6 mol/l (1774 kg/m®)

Bang 17 - Cac hé sb va s mii ctia thanh phan khi ly twéng [cac phwong trinh (3) dén (5)]

Ck fi

2,046 006 —

1 4,866 562 x107 1
- 5,586 382 x10~° 2

2,823 279 x10™ 3
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Bang 18 — Céc hé sb va sb mii ciia thanh phén khi thye [phirong trinh (2)]

TCVN 11275:2015

k Ni e dy I ay
1 — 0,100 242 647 494 x10° 3 0 0 0
3 - 0,280 607 656 419 4 0 0 0
3 0,206 814 471 606 =10~ 5 0 - 0 0
4 - 0,284 379 431 451 0 1 0 0
5 0,593 928 110 321 %10’ 05 1 0 0
6 - 0,936 560 389 528 x10" 1 1 0 0
7 0,416 660 793 675 x10' 2 1 0 0
8 - 0,174 023 292 951 x10' 3 1 0 0
9 0,177 019 905 365 0 2 ] 0
10 - 0,154 721 692 26 x10' 1 2 0 0
1 0,161 820 495 59 x10' 2 2 0 0
12 0,288 903 529 383 x10' 3 2 0 0
13 —0,118 493 874 757 0 3 0 0
14 0,130 952 266 209 x10' 1 3 0 0
15 -0,117 308 103 711 x10’ 2 3 ] 0
16 ~0,128 125 131 950 1 4 0 0
17 - 0,786 087 387 513 x10™ 2 5 0 0
18 — 0,816 000 499 305 x10™ 3 5 0 0
19 0,536 451 054 311 x10™" 2 6 0 0
20 -0,680 078 211 929 x102 2 7 0 0
21 0,701 264 082 191 %107 3 7 0 0
22 -0,801 762 397 311 x107° 3 8 0 0
23 0,100 242 647 494 x10° 3 0 2 1
24 0,280 607 656 419 4 0 2 1
25 - 0,206 814 471 606 x10~" 5 0 2 1
26 0,798 923 878 145 x10’ 3 2 2 1
27 - 0,547 972 072 476 4 5 2 1
28 —0,206 814 470 584 x10~" 5 2 2 1
29 0,249 142 724 365 x10' 3 4 2 1
30 - 0,273 986 034 884 4 4 2 1
31 0,236 001 863 614 5 4 2 1
32 0,540 528 251 211 3 6 2 1
33 - 0,600 457 561 959 x10™" 4 6 2 1
34 0,786 672 874 826 x10™" 5 6 2 1
35 0,708 085 874 508 10" 3 8 2 1
36 —0,150 114 389 748 x10™' 4 8 ) 1
37 0,182 205 199 477 x1072 5 8 2 1
38 0,314 978 575 163 %1072 3 10 2 1
39 0,784 455 573 794 x1072 4 10 2 1
40 0,364 410 397 155 x10™ 5 10 2 1

33



TCVN 11275:2015
5.7.2 Céac tham sé rat gon, khéi lwgng phén tir va hing sé khi

T*=456,831K, p* = 3,596 417 molll, M = 152,931 g/mol, R = 8,314 51 J/(mol-K)

5.7.3 Cac tham sé trang thai tham chiéu

Teet = 273,15 K, prer = 1,0 kP2, hrer = 58 497,533 J/mol, ser = 283,936 5 J/(mol-K), f; = - 8,106 583 79,
f,=5 001,445 51

Bang 19 — Cac gi4 trj tinh chit R123 doc theo dwdng bién bao hoa Iéng-hoi

Nhidgt dd | Ap sudt | Khoi NGi nang | Enthalpy. | Entropy | Cy Co Hé 50
lwgng Vén J-T
riéng téc am
.°C MPa kg/m kdkg | kJkg kJl(kg'K) | kdikg'K) | kitkg'K) | mis K/MPa
Léng | —107.15% [ 4,202x107 | 17710 98,81 98,81 0,5311 06205 | 09289 12438 | -0,4755
Hoi 4,656x10™ | 31347 | 32250 | 18786 |04194 |04738 | 100,97 | 33567
Léng | —105,00 | 6,7656x10™ | 17g6,0 100,80 | 10080 |05430 |[06306 |09280 |12353 |-0,4762
Hoi 6,306x10 | 31438 | 32352 |1,8675 |04232 |04776 |10157 | 319,10
Léng | —10000 [,161x10™ | 17545 105,44 10544 |05702 | 0,6321 0,9261 12153 | -0,4772
Hoi 1,233%107 | 316,51 32593 | 18436 |04319 |04863 |102,95 | 284,41
Ldng | —9500 |[2233x107 | 47432 110,07 | 11007 |059%5 |06328 |09245 | 11950 |-04775
Hoi 2,306x107 | 318,69 | 32838 |1,8220 | 04405 |0,4949 | 104,31 | 254,37
Léng -90,00 | 4,120%107 | 1732,0 11468 | 11468 06221 |06333 |[09235 | 11746 |-0,4771
Hoi 4,138x107° | 320,92 | 330,87 | 1,8025 | 04491 05035 | 10565 | 22826
Léng | —85.00 | 7,317x107 | 47208 119,30 | 11930 (06470 |06338 [09232 |11539 |-0,4759
Hoi 7.154x107° | 323,18 | 333,41 1,7849 | 04575 | 05119 | 106,97 | 20549
Long | -80.00 | 0,000125 | q709,6 12392 12392 |06712 |06346 |[09236 | 11331 |-0,4740
Hoi 0,01195 32549 | 335,98 17691 | 04658 | 05202 |10827 | 18555
Léng | -75.00 | 0,000208 | 1g98,5 12854 | 12854 06948 |06356 |09247 [1112,1 | -0,4714
Hoi 0,01935 327,83 | 33860 |17549 |[o04740 |o05285 |10955 | 168,05
Léng -70,00 | 0,000336 | 16874 133,17 | 13317 | 07179 | 0,6371 09266 | 1091,1 | —0.4681
Hoi “ 7710,03045 330,21 341,25 | 17422 | 0,4821 05367 | 11081 | 152,63
Léng -65,00 | 0,000528 | 1876,2 137,80 137,80 | 07404 | 06388 | 09200 |1069,9 |-0.4643
Hoi 0,04666 33263 | 34394 |[1,7307 |04902 |05448 |112,06 | 139,01
Léng -60,00 | 0,000808 | 1g65,1 14246 | 14246 |[o07625 |[06410 09320 |10487 |-0.4509
Hoi . 0,06977 33509 |34666 |1,7206 |04982 |[05529 |11327 | 12694
Léng -55.00 | 000121 | 16539 147,13 14713 | 0,7842 | 06435 |09354 | 10276 |-0,4550
Hol 0,1020 337,58 | 349,42 | 1,7115 | 0,5061 05610 | 114,47 | 116,22
Léng =50,00 | 000177 | 18426 151,81 151,81 08054 | 06462 |09393 |10064 |-0,449
Hoi 0,1461 340,11 352,21 1,7034 | 05139 | 0569 | 11564 | 106,68
Léng | —45.00 | 000254 | 1631,3 156,52 | 156,52 |08263 06493 |09435 |[9853 |-0,4437
Hoi 0,2052 34266 |35503 |16964 |05217 |o05770 |11678 | 9817 |
Léng | —40.00 | 0,00358 | 1620,0 161,25 | 161,25 |08468 |06526 |09480 |9643 |-04375
Hoi 0,2831 34525 (357,88 |1,6901 |05205 |05850 |117,90 | 90,55
Léng | 3500 | 000495 | 16085 166,00 | 166,00 |0,8669 |06561 |09528 |9434 |-0,4309
Hoi 0,3843 347,87 | 360,75 |1,6847 |05372 |0,5931 11898 | 83,73
Léng -30.00 0,00675 | 1597,0 170,77 170,78 0,8868 0,6597 0,9578 9226 |-0,4239
Hoi 0,5136 350,51 36365 | 16800 |05448 | 06011 120,03 | 77,60
Léng | —25.00 | 0,00906 | 15854 17558 | 17558 |09063 |06635 |09629 |9019 |-04166
Hoi 0,6767 353,19 36657 |16760 |05525 |[o060902 |121,04 | 72,09
Long | -20.00 00120 | 15738 180,40 | 18041 |[09256 |o06674 |o09682 [8813 |-04088
Hoi 0,880 35588 |36952 |16726 | o0,5601 06174 | 122,01 | 67,13
Long | -15.00 | 00157 | 45620 18526 | 18527 |094468 |06714 |[09735 [8609 |-0,4007
Hoi 1,130 358,60 | 372,47 |[16698 |o05677 |06256 |12294 | 62,65
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Bang 19 (tiép theo)

TCVN 11275:2015

Nnigtas | Ap sust | Kndi N&i | Enthalpy | Entropy | Cs oA Van | Hesd
Iwgng ning téc J-T
rlénq_l am

c MPa kg/m kJ/kg | kJ/kg kd/(kg-K) | kJi(kg-K) | kJikg-K) | mis K/MPa

Léng | -—10.00 0,0202 | 1550,1 | 190,14 | 190,15 | 0,9633 | 06755 | 09790 | 8407 |-0,3923
Hoi 1435 |361,34 | 37545 |16675 |05753 |[06339 |12382 5860
Léng | -5.00 00258 | 15382 | 19504 | 19506 |09818 | 06797 |0,9846 |8206 | -0,3834
Hoi 1,802 | 364,10 | 378,44 | 16656 |0,5828 | 0,6423 | 124,66 | 54,93
Léng 0,00 00326 | 15261 | 499,88 | 200,00 |1,0000 |06839 |0,9902 |[8007 |-0,3740
Hoi 2,242 | 36687 |381,44 |1,6642 [05904 | 06508 | 12544 | 5161
Léng 5,00 00408 | 15139 | 204,04 | 20497 |1,0180 |o08881 | 09958 | 7809 |-0,3643
Hoi 2,762 | 369,67 | 38444 |16633 |05979 | 06594 |12617 | 48,60
Long 10,00 0,0506 | 15016 | 200,93 | 209,97 | 1,0358 | 06924 | 1,0017 | 7613 | -0,3540
Hoi |~ 3,374 | 372,47 | 38746 |16626 | 06055 |06682 | 126,84 | 45,86
Léng | 1500 0,0621 | 14892 | 214,95 | 21499 |1,0534 |06967 |1,0076 |741,9 |-0,3431
Hoi 4088 |37529 |39048 |1.6624 | 06130 | 06771 | 12745 | 4337
Léng | 20,00 00756 | 14766 | 22000 |22005 |[10707 |07011 |1,0135 |7226 |-03316
Hoi 4917 |37812 | 39349 [16624 |06206 |o06881 |127,99 (41,10
Long | 25.00 0,0914 | 14639 | 22508 | 22514 |1,0879 |0,7054 | 1,019 | 7034 |-03195
Hoi 5872 | 38095 |30651 |16627 |06281 | 06953 | 12847 |39,03
Léng | 27.82b 0,1013 | 14566 | 227,96 | 228,03 |1,0975 |0,7079 |1,0230 |6927 |-03123
Hoi 6471 | 38256 |39822 |16630 |06324 |07006 | 128713795
Léng | 3000 [ 009 (14510 |230,18 |230,26 |1,1049 |0,7097 |1,0257 |6844 |-0,3066
Hoi 6966 |383,80 [39953 |16633 |06357 |0,7047 | 128,88 | 37,15
Léng | 35.00 0,1305 | 14380 | 23532 |23541 |1,217 |07141 |1,0320 |6655 |-02929
Hoi 8213 | 38664 |40254 |16641 | 06432 | 07144 | 12921 | 3543
Léng | 40,00 0,1545 | 14248 | 240,48 | 240,59 [1,1383 [0,7185 | 1,0385 |6468 |-0,2782
Hoi 9630 | 38949 |40554 |1,6651 |06508 |0,7243 | 12946 | 33,85
Loéng | 45.00 01817 | 14114 | 24568 | 24581 |1,1548' | 072290 |1,0451 [6282 |-0,2625
Hoi 11,230 | 392,35 | 408,53 [ 16662 | 06583 | 07344 | 129,64 | 32,42
Léng | 50.00 02125 | 13978 | 25091 | 251,06 |1,1711 |07273 |1,0519 [6096 |-0,2456
Hoi 13,031 | 39520 |411,50 |[16676 |06659 | 07448 | 129,73 | 31,11
Léng | 5500 02471 | 13840 | 256,17 | 256,34 |1,1873 | 07317 |1,0589 | 5912 |-0,2274
Hoi 15,051 | 398,04 | 414,46 |1.6691 | 06735 |0,7556 | 129,73 | 29,91
Léng | 60,00 0,2859 | 13700 | 261,46 | 26167 | 12033 |0,7362 |1,0663 |5729 |-0,2076
Hoi 17,311 | 400,88 | 41740 |1,6707 | 06811 |0,7667 | 129,64 | 28,82
Ldng | 65.00 03292 | 13557 |266,78 |267.03 |1,2191 | 07408 | 1,0740 | 5546 |-0,1861
Hoi 19,830 | 40372 | 42031 |16725 |06887 |07783 | 129,46 | 27,82
Long | 7000 | 03772 | 13412 | 272,14 | 27242 |1,2349 |07451 |1,0820 |[5364 [-0,1627
Hoi 22632 | 406,54 | 423,20 |16743 | 06963 |0,7904 | 129,17 | 26,92
Léng | 7500 04304 | 43264 |277,54 |277.86 |1.2505 [07497 |[1,0908 |5182 |-0,1370
Hoi 25743 | 409,34 | 426,06 |16762 |0,7040 | 0,8030 | 128,79 | 26,09
Léng | 80.00 04891 | 13112 | 28298 |[28335 |1.2660 |0,7542 |1,0996 |S500,0 |-0,1087
Hoi 20,188 | 41214 | 42880 |1,6781 |0,7117 | 08162 | 128,30 | 25,34
Ldng 85,00 0,5536 | 12057 | 288,45 | 288,88 12814 | 07589 |1,1003 |[481,9 |-0,0773
Hoi 33000 | 41491 | 43168 |16801 |[0,7194 |0,8302 | 127,69 | 24,66
Ldng 90,00 06242 | 12799 | 293,97 | 294,45 12067 |0,7636 | 1.1197 | 4638 |-0,0425
Hoi 37,213 | 41765 | 43443 |16822 | 07272 |[0,8450 | 126,97 | 24,05
Léng 95,00 0,7014 | 12636 | 299,53 | 300,08 1,3120 | 0,7683 | 1,1310 | 4456 | -0,0036
Hoi 41,863 | 420,37 | 437,13 | 16842 | 07350 |0,8609 | 126,12 | 2351
Léng | 100,00 07855 | 12469 | 30514 | 30577 [1,3271 07731 |1,1433 | 4275 |0,0402
Hoi 46,996 | 423,06 | 439,77 1.6862 0,7429 0,8780 12514 | 23,03
Léng | 10800 | 08769 | 12297 [310,80 | 31151 |1,3422 (07781 |1,1568 |409,2 |0,0896
Hoi 52,661 | 42571 | 44236 | 16882 |[0,7509 |0,8965 | 124,02 | 2261
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Bang 19 (két thic)

® Pi&m s6i chuin
© Céc gl trj clia Cy, Cp va w tai didm t&i han khdng dwgc bao gdm trong tiéu chudn nay.

Nhiét do Ap suat | Khéi Néi | Enthalpy | Entropy | C. Cp Van Hé so
Iwong nang toc J-T
riéng3 &m
o MPa kg/m kdikg | kJikg kJikg-K) | kJitkg-K) | k/(kg-K) | mis K/MPa
Léng 110,00 09760 | 12119 | 316,51 | 31732 | 13572 | 07831 |1,1717 |391,0 | 0,1460
Hoi 58,914 | 42831 | 44488 |1,6902 |[07580 |o09168 |122,76| 22,24
Léng 115,00 10832 | 11935 | 322,28 [ 32319 |1,3723 |0,7883 |1,1884 | 3726 |0,2106
Hoi 65,824 | 430,86 | 447,32 | 16920 |07672 |0,9392 | 121,34 | 21,94
Léng 120,00 11990 | 11744 | 328,13 | 329,15 13872 |o0,7936 | 1,2072 | 3541 | 02854
Hoi 73,471 | 433,35 | 44967 | 16938 |07755 |09643 | 119,76 | 21,69
Léng 125,00 13237 | 11544 | 334,04 | 33518 | 14022 |o0,7991 | 1,2287 |3355 | 0,3728
Hoi 81,950 | 43578 | 451,93 |16955 |0,7840 | 09928 | 118,00 | 21,51
Léng 130,00 14578 | 11336 | 340,03 | 341,32 | 14173 | 08048 | 1,2536 | 3167 | 0,4759
Hoi 91,370 | 438,12 | 454,07 |[1.6969 |o0,7027 | 10257 | 116,05 | 21,38
Léng 135,00 16018 | 11116 | 346,12 | 34756 | 1.4323 |08107 | 12828 |297.8 | 0,5992
Hoi 101,904 | 440,37 | 456,08 | 1,6982 |0,8017 |1,0843 | 113,89 | 21,32
Léng 140,00 17563 | 10883 | 352,31 | 353,92 | 14475 |08170 13178 |2786 | 0,7487
Hoi 113711 | 44250 | 457,94 | 16992 |08110 |1,1106 [ 11151 21,32
Léng 145,00 19217 | 10835 | 35862 | 36043 | 14628 |08236 |1,3606 |259,1 |09334
Hoi 127,044 | 444,48 | 45961 | 41,7000 |0,8207 |1,1677 | 108,88 | 21,39
Léng 150,00 2,0987 | 10368 | 36508 | 36710 |1.4782 [08307 |14146 |2393 | 1,1664
Hoi 142,231 | 44630 | 461,056 |1,7003 |0,8309 |1,2405 | 10599 | 2153
Léng 155,00 22879 | 10078 | 371,72 | 373,99 | 14940 | 08384 |[14855 |219,0 | 1,4686
Hoi 159,735 | 447,89 | 462,22 | 1,7000 | 08417 | 13371 | 10280 | 21,75
Léng 160,00 24901 |g757 |37858 [381,13 | 15101 |o08469 | 15836 | 1982 | 1,8748
Hoi 180,242 | 449,20 | 463,01 16091 | 08534 | 14728 |9929 |2205
Léng 165,00 2,7082 | 9394 | 38574 | 38862 | 15267 |08566 | 1,7303 |176,6 |2,4478
Hoi 204,853 | 450,11 | 463,32 | 16972 |o0,8662 | 16790 | 9540 |2241
Léng 170,00 29372 | 8969 | 393,33 | 396,61 15443 | 0,8677 |19792 | 1540 | 33147
Hoi 235543 | 450,42 | 462,89 | 1,6939 |0,8806 |20332 |91,07 | 2281
Léng 175,00 31845 |'8439 | 40167 | 40544 | 15635 |0,8817 |25102 | 12986 |4,7779
Hoi 276,505 | 449,73 | 461,25 |1,6880 | 08975 |27935 |86,20 | 2312
Léng 180,00 34506 | 7659 | 411,72 | 416,22 1,5867 | 0,9019 | 4,5486 | 102,3 | 7,8106
Hoi 3419050 | 446,73 | 456,82 | 16763 | 09194 |56613 [8062 |22,79
Ig; 18368 | 36618 | 5500 | 430,74 | 437,39 | 16325 ¢ . < | 16,5658
* Piém ba thé

5.8 R125 - Pentafluoroethane

5.8.1 Pham vi tinh toan

Cac hé sb c6 hiéu lyc trong cac pham vi sau:

Trnin = 172,52 K, Tnax = 500 K; Prmax = 60 MPa; Pmax = 14,09 mol/l (1 691 kg/m®)
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Bang 20 — Cac hé sé va sé mii ctia thanh phan khi ly twédng [cac phwong trinh (3) dén (5)]

k Ci [ ax by

1 3,063 0 0,1 a =

2 — - 2,303 314,0
3 - — 5,086 756,0
4 - — 7,300 1707,0

TCVN 11275:2015

Bang 21 — Cac hé sé va sd mi ciia thanh phén khi thyec [phwong trinh (2)]

k Ny t di he O | my Bx Y Ex
1 5,280 760 0,669 1 0 0 -] =1 =] =
2 - 8,676 580 1,05 1 0 0 o | e § o= | =
3 0,750 1127 2,75 1 0 0 = | e = b =
4 0,759 002 3 0,956 2 0 0 = I =1 =1 =
5 0,014 518 99 1,00 4 0 0 - | - _ | -
6 4,777 189 2,00 1 1 1 — | - | =
7 - 3,330 988 2,75 1 1 1 — | — —_ | =
8 3,775673 2,38 2 1 1 —_ ] - — | s
9 -2,290 919 3,37 2 1 1 - ] = | == |
10 0,888 826 8 347 3 1 1 s (| o | s | e
1 - 0,623 486 4 2,63 4 1 1| - = —_ | =
12 | -0,04127263 3,45 5 1 1 - =] =1 -
13 | -0,084 55389 0,72 1 2 1 — | = | s [ s
14 -0,1308752 4,23 5 2 1 - | o= | e== | o=
15 0,008 344 962 0,20 1 3 1 - ] v | e | e
16 - 1,532 005 45 2 2 1 1,7 1 0 0
17 | -0,058 836 49 29,0 3 3 1 7,0 1 0 ]
18 0,022 966 58 24,0 5 3 1 6,0 1 0 0

5.8.2 Céac tham sé rat gon, khéi lwgng phan tir va hing sé khi
T*=339,173 K, p* = 4,779 molfl, M = 120,021 4 g/mol, R = 8,314 472 J/(mol-K)
5.8.3 Cac tham sé trang thai tham chiéu

Trer = 273,5 K, prer = 1,0 kPa, h = 41 266,386 J/mol, Sqer = 236,119 5 J/(mol-K), f; = 29,876 674 5,

=3013,2267
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Bang 22 - C4c gi4 trj tinh chdt R125 doc theo dwéng bién bido hda I6ng-hoi

Khéi N&1 | Enthalpy | Entropy | Cy G Van | Hésé
Nhigt dé | Ap sult | lwgng | ning tbcam | J-T
rién
°C MPa kg!mg" kJkg | kJikg kJ/(kg'K) | kdikg'K) | kifkg-K) | m/s | KMPa
Long | —-10063" | 0,00291 [ 1g90,7 | 87,13 | 87,13 04902 | 06776 |1,0346 |9326 |-03837
Hoi 02446 | 26548 | 27739 | 15931 | 04984 |0,5689 | 11643 | 90,26
Long -100,00 | 0,00309 | 1688,7 | 87,78 | 87,78 04940 | 06781 |1,0351 |9292 |-0,3830
Hoi 0,2583 | 26579 | 277,74 | 15911 | 04997 | 05703 | 116,61 | 89,08
Léng -95,00 | 0,00481 | 16725 | 92,97 | 92,97 05235 |06818 |1,03%6 |9032 |-03766
Hoi 03918 | 268,25 | 280,54 | 1,5764 | 055099 | 0,5810 | 118,03 | 80,43
Ldng -80,00 | 0,00729 | 1g56,2 | 98,18 | 98,18 0,5524 | 0,6860 | 1,0450 |877,5 |[-0,3694
Hol 0,5779 | 270,75 | 283,36 | 1,5634 | 05201 | 05919 | 119,39 | 72,87
Long -8500 | 0,0107 | 16399 | 10342 | 10342 |05806 | 06906 |[1,0512 |8523 |-0,3614
Hoi 0831 |273,28 | 28620 |1,5520 | 05304 |0,6031 |120,69 | 66,26
Léng -80,00 | 00155 | 16234 | 10869 | 108,70 |06082 |06955 |1,0581 8275 |-0,3525
Hoi 1,169 | 27583 | 289,06 |1,6421 | 05400 |06146 | 121,92 | 60,44
Lang —7500 | 00218 | 1g06,7 | 114,00 | 114,01 | 06354 |0,7006 |1,0856 | 8029 |-0,3428
Hoi 1610 | 27841 | 291,94 |1,5333 | 05514 |06264 | 123,07 | 5533
Long -70,00 | 00301 | 15899 | 119,34 | 119,36 | 06620 |o0,7060 |[1,0738 | 7786 |-0,3323
Hoi 2,177 | 281,01 | 204,83 | 15257 | 05620 | 06385 | 124,13 | 50,81
Léng —6500 | 00408 | 15729 | 124,73 | 12475 | 06882 |0.7115 |1,0822 | 7545 |-0,3208
Hol 2892 |28362|29771 |15191 |o05727 | 06611 | 12511 | 46,82
Ldng -60,00 | 00543 | 15557 | 130,16 | 130,19 | 07140 | o0,7171 |1,0912 | 7306 |-0,3083
Hoi 3,783 | 286,24 | 30060 | 15135 |05836 |0,6641 |12598 | 43,28
Léng -55,00 | 0,0713 | 15382 | 13563 | 13568 |[0,7394 | 07229 |1,1007 | 7068 |[-0,2947
Hoi 4879 | 288,88 | 30348 |1,5086 | 05946 |06776 | 126,75 | 40,14
Long -50,00 | 00922 | 15205 | 141,15 | 141,21 | 0,7644 | 0,7288 |1,1107 |683,2 |-0,2799
Hoi 6211 |291,51 | 306,35 |1,5044 |o06058 |06916 [12741 | 37,35
Ldng —48,08b | 0,1013 | 15136 | 143,27 | 143,34 07739 | 0,7311 |1,1146 |6742 | -0,2738
Hoi 6,790 | 292,52 | 307,44 |1,5030 |o06101 |06971 | 127,63 | 36,36
Ldng —4500 | 01176 | 15024 | 146,72 | 146,80 |0,7891 . | 0,7349 | 1,1212 | 6596 |-0,2638
Hoi 7,814 | 294,15 | 309,20 |[1,5009 | 06171 | 0,7063 | 127,04 | 34,86
Léng —40,00 | 0,1483 | 14840 | 152,34 | 15244 | 08134 |0,7410 | 1,1323 |636,1 |-0,2458
‘Hol 9,725 |296,79 | 31203 | 14980 |06286 |07216 | 128,35 | 32,65
Léng —35,00 | 01849 | 14653 | 158,01 | 158,14 | 0,8375 |0,7473 | 1,1440 |6126 |-0,2262
Hoi 11,985 | 209,41 | 314,84 | 14955 | 06402 |07376 | 12861 | 30,67
Léng -30,00 | 0.2281 | 14461 | 163,74 | 16390 |[0,8614 |0,7537 |1,1565 |589,1 [-0,2044
Hoi 14,639 | 302,03 | 317,61 14935 | 06520 |0,7545 | 128,73 | 28,91
Léng -2500 | 02786 | 14265 | 169,53 | 169,73 | 08849 | 07602 | 1,1698 | 5657 |-0,1803
Hoi 17,736 | 304,63 | 320,34 | 14919 | 06640 | 07724 | 128,70 | 27,33
Léng -2000 | 0,3373 | 14064 | 17538 | 17562 | 09083 |0,7668 |1,1840 |[542,2 |-0,1532
Hoi 21,331 | 307,22 | 323,03 14906 |06761 |07912 | 12850 | 2591
Ldng -1500 | 04050 | 13858 | 181,30 | 181,59 | 09314 | 07736 | 1,1984 |518,7 |-0,1228
Hoi 25486 | 309,78 | 32567 | 1.4895 | 06882 | 08112 | 128,11 | 24,66
Ldng -10,00 | 04825 | 13645 | 187,29 | 187,64 | 09544 |0,7805 | 1,2161 | 4952 |-0,0883
Hoi 30,271 | 312,30 | 328,24 [ 1,4887 |0,7003 | 0,8324 | 127,54 | 23,55
Léng =500 | 05707 | 13426 | 193,35 [ 193,77 [09773 07876 |1,2344 | 4716 |-0,0489
Hoi 35768 | 314,79 | 330,74 | 14881 [07122 | 08550 | 126,77 | 22,61
Léng 0,00 06705 | 1319,8 | 199,49 | 200,00 | 1,0000 |o0,7948 | 1,2547 | 4480 |-0,0036
Hoi 42,070 | 317,22 | 333,16 | 1,4875 | 07240 | 08797 | 12580 | 21,81
Léng 500 | 07829 | 12962 | 20572 | 206,33 | 1,0226 | 08021 |12773 |[424,3 | 0,0492
Hoi 49291 | 319,59 | 33547 | 14869 |07359 | 09073 | 124,60 | 21,15
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-Bang 22 (két thuc) _
Nhigt | Apsudt | Khéi Ngi | Enthalpy | Entropy | Cy Co Van Hé sé
ag Iwgng ndng toc J-T
rlén% am

*c MPa kg/m kJikg | kdikg kJ/(ka-K) | ki/(kgK) | kii(kg:K) | mis | KMPa
Léng 1000 ( 02088 | 12715 |212,05 |212,76 1,0452 | 0,8095 |1,3029 |4004 |0,1113
Hoi - | 57,664 | 321,87 | 33766 |1,4863 |0,7483 |09392 | 123,17 | 2061
Long | 1500 | 1,0492 | 42456 |21848 |21932 |10678 |08172 |1,3323 |3763 | 0,1851
Hoi 67,054 |32406 |3309,71 |1485 |07617 |o09770 [121.49 | 20,18
Long | 20,00 | 12052 | 42183 |22503 | 226,02 |1,0004 |08252 |1,3866 |3520 |0,2742
Hoi 77,966 | 326112 | 34158 |14846 |07764 |1,0230 [ 11955 | 19,83
Long | 2500 | 1,3779 |41go4 |231,71 | 232,87 |1,1131 08335 |14074 |3274 | 03835
Hoi 90,557 | 328,05 | 34326 |1,4834 |07928 |1,0798 | 117,32 | 19,53
Léng .| 30,00 | 15685 | 11584 | 23855 | 23991 1,135 | 08425 |1,4575 |3024 | 05202
Hoi 105,170 | 329,80 | 344,71 | 14817 [08111 |1,1517 | 114,78 | 19,29
Long | 3500 | 17783 | 11250 |24557 | 24716 |1.1591 {08522 |1,5209 | 2769 | 06956
Hoi 122,270 | 331,33 | 34588 |1.4794 |[08315 |1,2452 | 111,88 | 19,08
Léng | 40.00 | 2,0085 | 40884 |25282 |25467 |1,1826 |0,8630 |1,6052 |2508 | 0,9282
Hoi 142,522 | 332,60 | 34668 |14764 |[08542 |1,3716 | 108,58 | 18,91
Léng | 4500 | 22607 | 4047,7 | 260,36 |262,52 |1,2067 |08755 |1,7244 |2238 | 12501
Hoi - 166,954 | 333,50 | 347,05 |1,4724 |08796 |1,5535 | 10482 | 18,78
Ldng | 50.00 | 25368 | 4001,1 |26829 |270,83 |1,2318 |08907 |1,9102 |1956 | 1,7247
Hoi 197,293 | 333,89 | 346,75 | 1.4667 |09083 |1,8425 | 10051 | 18,67
Long | 5500 | 28389 |g454 |276,82 |279,83 |1,2585 | 09106 |22517 | 1653 | 2,4948
Hoi 236,916 | 333,46 | 34544 | 14584 | 09421 |2,3860 |9557 | 1851
Léng | 6000 [ 31703 |g72,1 |28646 [29010 |1,2884 |09411 |3,1392 | 1315 |39752
Hoi 204,367 | 331,44 | 34221 |14448 | 09856 |3,8329 |8984 | 18,06
Long | 6500 | 35370 | 7354 |30006 |30488 |1,3311 |[1,0130 |136692 | 900 | 82955
Hoi 416,565 | 323,75 | 332,24 |1.4120. [1,0604 |20,0735 | 8263 | 1585
IS’]! 66,02 | 36177 | 5736 | 311,75 | 31808 | 1,369 ¢ e | e 12,3608
T Didm ba tha
® pidm s6i chuln
¢ Céc gia trj clia Cy, Cp va w tai didém t6i han khdng dwgc bao gbm trong tigu chuln nay.

5.9 R134a - 1,1,1,2—tetrafluoroethane

5.9.1 Pham vi tinh toan

Cac hé s6 co hiéu lyc trong cac pham vi sau:

Tomin = 169,85 K, Thax = 455 K; p,,.a,: =70 MPa; pmax = 15,6 mol/l (1 592 kg/m®)

Bang 23 — Cac hé sd va sé mi ciia thanh phan khi ly twéng [céc phwong trinh (3) dén (5)]

k Ck fi
()} - 0,629 789 —
1 3,770 180 8 x10™ 0,5
2 6,058 548 9 x1072 0,75




TCVN 11275:2015

Bang 24 — Cac hé sb va sé mi ctia thanh phén khi thyc [phwong trinh (2)]

k N t ok I s "
1 0,055 868 17 -0,5 2 - 0 0
2 0,498 223 0 1 0 0
3 0,024 586 98 0 3 0 0
4 0,000 857 014 5 0 6 0 0
5 0,000 478 858 4 1,5 6 0 0
6 - 1,800 808 1,5 1 0 0
7 0,267 164 1 2 1 0 0
8 —0,047 816 52 2 2 0 0
9 0,014 239 87 1 5 1 1
10 0,332 406 2 3 2 1 1
1 ~ 0,007 485 907 5 2 1 1
12 | 0,0001017263 1 4 2 1
13 -0,518456 7 5 1 2 1
14 - 0,086 922 88 5 4 2 1
15 0,205714 4 6 1 2 1
16 | —0,005000 457 10 2 2 1
17 | 0,000 460 32672 10 4 2 1
18 | —0,003 497 836 10 1 3 1
19 0,006 995 038 18 5 3 1
20 -0,014 521 84 22 3 3 i
21 | -0,000 128 5458 50 10 4 1

5.9.2 Cac tham sé rut gon, khéi Igng phén tir va hdng sé khi
T*= 374,18 K, p* = 4,978 830 171 mol/l, M = 102,032 g/mol, R = 8,314 471 J/(mol-K)
5.9.3 Cac tham sé trang théi tham chiéu

Tret = 273,15 K, prot = 1,0 kPa, hyer = 41 433,397 J/Imol, s = 225,535 3 J/(mol-K), f; = —12,280 800 2,
f, =3 385,257 07
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Bang 25 - Cac gia trj tinh.chit R134a doc theo dwdng bién bao hoa ldng-hoi

TCVN 11275:2015

Nhiétdo | Apsuat | Khéi N&i | Enthalpy | Entropy | Cv Cs \:jn Hé sé
Iwgrng ning c J-T
rlén% am
°C MPa kg/m kg | kdikg kdi(kgK) | kditkg-K) | kdikgK) | mis K/MPa
Léng |-103.30° | 0,000390 | 1591,1 | 71,45 71,46 04126 | 07922 |1,1838 | 11200 | -0,3815
Hoi 0,02817 | 321,11 | 33494 |1,9639 |05030 [05853 |12679 373,57
Long | —100,00 | 0.000559 | 15824 | 75,36 75,36 04354 |0,7912 |1,1842 | 11032 | -0,3793
Hoi 0,03069 | 322,76 | 336,85 |1.9456 |05107 |05932 | 127,87 |-318,13
Ldng -95,00 | 0,000939 | 15691 | 81,29 | 81,29 04691 |07910 | 1,1881 | 1077.7 | -0,3753
Hoi 0,08479 | 32529 | 339,78 |1,9201 |05224 |06052 | 12947 | 253,65
Ldng -90,00 | 000152 | 15558 |87,.22 |87.23 05020 | 07920 |1,1892 | 1052,3 | -0,3707
Hoi ; 01024 | 327,87 |34276 |1,8972 |05341 | 06173 | 131,03 | 206,26
Léng -8500 | 000240 | 15425 | 9318 | 93,18 05341 | 07940 | 1,1933 | 1027,0 | -0.3656
Hoi 01570 | 33049 | 34577 |1.8766 | 05457 | 06294 | 132,56 | 170,88
Léng -80.00 | 000367 | 15290 | 99,16 | 99,16 05654 |o07968 |1,1981 | 10018 | -0,3599
Hoi 02343 | 33315 |348,83 |1,8580 | 05573 | 0,6417 | 134,04 | 144,05
Léng -7500 | 000548 | 15155 | 10516 | 10517 |05961 |[o08002 |1,2036 |9768 |-0,3536
Hoi 03412 | 33585 |351,91 |1,8414 | 05689 |0,6540 | 13547 | 123,38
Léng -70,00 | 000798 | 1501,9 | 111,19 |111,20 |06262 |08040 | 1,2006 |9520 |-0,3469
Hoi 04857 | 33859 |35502 |18264 |05806 |066685 | 136,84 | 107,19
Léng -65,00 | 00114 | 44882 | 11726 |11726 |o06557 |08082 |1,2181 |[9274 |-033g8
Hoi 0677 |341,35 [35816 |1,8130 [05923 |06793 |13816 9432
Léng -60,00 | 00159 | 14743 |123,35 |12336 -|06846 |08127 |1.2230 |9030 |-0,3318
Hoi 0927 | 34415 |361,31 |1.8010 |06040 |0,6924 | 139,41 | 8391 ‘
Léng -6500 | 00218 | 14604 | 12048 |12950 |[07131 |08175 |1,2304 |878,8 |-0,3234 j
Hoi 1246 |34896 |38448 |[1,7902 |06159 |0,7058 | 140,59 | 75,36
Léng -50,00 | 00295 | 44483 13565 | 13567 |07410 |08224 |1,2381 |8547 |-0,3143
Hoi 1650 |349,80 |367.65 |1.7806 |06280 |07197 | 14169 | 68,25
Léng —4500 | 00391 | 14321 |141,86 |14189 |07685 |08276 | 12462 |8309 |-0,3046
Hoi 2152 | 35265 |[37083 |17720 |o06402 | 07341 | 142,70 | 62,23
Léng -40,00 | 00512 | 1417,7 | 14811 | 148,14 |[07956 |0,8328 | 12546 |8072 |-0,2041
Hoi 2769 | 35551 |37400 |1,7643 | 06526 |0,7490 | 143,63 | 57,08
Léng -3500 | 00661 | 14031 |15440 |15444 [08223 |o08382 |12635 |7837 |-0,2828
Hoi 3521 |35838 |37717 |1,7575 | 06652 |07646 | 144,45 | 52,63
Ldng -30,00 | 00844 | 13884 |160,73 | 160,79 |0,8486 |0,8438 | 12729 | 7603 |-0,2708
Hol 4426 |36125 |38032 |1,7515 |06781 |[07809 | 14518 | 48,74
Léng -26,07b | 01013 | 13767 | 165,74 | 165,81 08600 |o0,8482 | 1,2805 | 7420 |-0,2602
Hoi 5258 | 36351 |38278 |1,7472 06884 |0,7942 | 145,67 | 46,01
Léng -2500 | 01064 | 13734 |[167,11 |16719 |08746 |08494 |1,2827 |[7370 [-0,2573
Hoi 5506 | 364,12 |38345 |1,7461 |06912 |0,7979 | 145,79 | 45,31
Léng -2000 | 01327 |13583 17354 | 17364 |0,9002 |08551 |1,2030 |7138 |-0,2428
Hoi 6784 |36699 |238655 |1,7413 |07046 |08158 | 146,28 | 42,26
Léng -1500 | 0,1639 | 13428 | 180,02 | 180,14 |0,9256 |0,8609 | 1,3040 |690,7 | -0,2270
Hoi 8287 | 36985 |38963 |1,7371 |0,7183 |08346 | 146,65 | 39,54
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Bang 25 (két thiic)
Nhigt | Ap Khoi NGi | Enthalpy | Entropy | Cy Cp Van Hé sb
as suit | lwong ning _ téc am JT
rién%

°C MPa__| kg/m kJkg | kJkg kdikg-K) | kJ/(kg-K) | kJ/(kg: K) m/s K/MPa
Léng | -10,00 | 0,2006 | 13271 | 186,55 | 186,70 | 09506 | 08669 | 13156 | 6676 |-0,2096
Hoi 10,041 | 372,69 | 392,66 1,7334 | 07322 | 08544 | 146,89 | 37,11
Léng | -5.00 [ 02433 | 1311,1 | 19313 | 193,32 |o0.09754 08729 |1,3279 [ 6446 |-0,1905
Hoi 12,077 | 375,51 | 395,66 17300 | 07464 | 08752 | 146,99 | 34,92
Léng 0,00 | 02928 | 1204,8 | 199,77 | 200,00 10000 | 08791 | 13410 |6216 |-0,1695
Hoi 14,428 | 378,31 | 398,60 17271 |o07608 | 08972 | 148,94 | 32,95
Léng 500 | 03497 | 1278,1 | 206,48 | 206,75 1,0243 | o0,8854 | 1,3552 | 5987 |-0,1461
Hoi 17,131 | 381,08 | 401,49 1,7245 | 07755 | 09208 | 146,74 | 31,17
Ldng 10,00 | 0,4146 | 1261,0 | 213,25 | 213,58 10485 |08918 |1,3704 |5757 |-0,1200
Hoi 20,226 | 383,82 | 404,32 1,7221 | 0,7904 | 09455 | 146,38 | 29,57
Léng 15,00 | 0,4884 | 12434 | 220,09 | 220,48 10724 |0,8983 | 13869 |552,7 |-0,0807
Hoi 23,758 | 386,52 | 407,07 1,7200 | 0,8056 | 0,9721 14585 | 28,12
Ldng 20,00 | 0,5717 | 12253 | 227,00 | 227,47 1,0062 | 0,9050 | 1,4049 | 5296 |-0,0578
Hoi 27,780 | 389,17 | 409,75 1,7480 | 0,8210 | 41,0007 | 14515 | 26,81
Léng 25,00 | 0,6654 | 1206,7 " | 233,99 | 234,55 11199 | 09119 | 14248 | 5065 |-0,0204
Hoi 32,350 | 391,77 | 412,33 1,7162 | 08367 |1,0316 | 144,26 | 2564
Ldng 30,00 | 0,7702 | 1187,5 | 241,07 | 241,72 1,435 | 09189 |1.4465 |4832 |0,0223
Hoi 37,535 | 394,30 | 414,82 1,7145 | 08527 | 1,0855 | 14316 | 24,58
Léng 35,00 | 0,8870 | 1167,5 | 248,25 | 249,01 11670 | 09262 | 1,4708 | 4599 | 0,0714
Hoi 43,416 | 396,76 | 417,19 1,7128 | 08691 | 1,1028 | 141,86 | 23,63
Léng 40,00 | 1,0168 | 1146,7 | 255,52 | 256,41 1,905 | 09336 | 14984 |4364 |0,1285
Hoi 50,085 | 399,13 | 419,43 1,7111 | 0,8858 | 1,1445 | 140,34 | 22,78
Ldng 45,00 | 1,1599 | 1125,1 | 262,91 | 263,94 1,2139 | 0,9414 | 1,56298 | 4128 | 0,1953
Hoti 57,657 ' | 401,40 | 421,52 1,7092 | 09029 | 1,1917 | 138,57 | 22,02
Léng 50,00 | 1,3179 | 1102,3 | 270,43 | 271,62 1,2375 | 0,9494 | 1,5661 389,0 | 0,2746
Hoi 66,272 | 403,55 | 423,44 1,7072 | 0,9205 | 1,2461 136,56 | 21,36
Long 65,00 | 1,4915 | 1078,3 | 278,00 | 279,47 12611 | 09579 | 16089 | 3649 |0,3698
Hoi 76,104 | 405,55 | 425,15 1,7050 | 09387 |1,3009 | 134,25 | 20,77
Léng 60,00 | 16818 | 1052,9 | 28591 | 287,50 1,2848 | 09668 |1,6602 | 3405 | 0,4861
Hoi 87,379 | 407,38 | 426,63 1,7024 | 09577 | 1,3868 | 131,66 | 20,27
Long 65,00 | 1,8898 | 10256 | 293,92 | 295,76 1,3088 | 09764 | 1,7234 | 3157 | 0,6308
Hoi 100,398 | 408,99 | 427,82 16993 |09775 | 14822 | 128,74 | 19,83
Léng 70,00 | 2,1168 | ggg,2 | 302,16 | 304,28 13332 |o098s9 | 1,8039 |2903 |0,8157
Hoi 115,572 | 410,33 | 428,65 1,6056 | 09986 | 1.6051 12546 | 19,46
Ldng 75,00 | 2,3641 | 964,1 310,68 | 313,13 1,3580 | 09988 | 19115 | 2641 | 1,0599
Hoi 133,494 | 411,32 | 429,03 1,6009 | 1,0212 |1,7714 | 121,80 | 19,14
Léng 80,00 | 2,6332 | g28,2 319,65 | 322,39 1,3836 | 1,0129 |2,0648 |2386 | 1,3973
Hoi 155,078 | 411,83 | 428,81 16850 |[1,0460 |20122 | 117,69 | 18,86
Léng 85,00 | 2,9258 | gg7,2 | 328,93 | 332,22 14104 |1,0308 |23064 |2074 |1,8936
Hoi 181,853 | 411,67 | 427,76 16771 | 1,0739 | 2397 113,09 | 18,57
Léng 90,00 | 3,2442 | g37,8 | 339,06 | 342,93 14390 |1,0856 |27559 | 1759 |2,6936
Hoi 216,761 | 410,45 | 425,42 16662 |1,1088 | 3,1207 | 107,90 | 18,20
Léng 9500 |35912 | 772,7 | 350,60 | 355,25 14715 |1,0038 |3,9385 |141,2 |4,1916
Hoi 267,139 | 407,23 | 420,67 16492 | 1,489 | 50195 | 101,91 | 17,51
Léng | 100,00 | 3,9724 | g51,2 367,20 | 373,30 15188 | 1,4737 | 17,5915 | 101,0 | 8,1985
Hoi 373,011 | 397,03 | 407,68 16109 |1,2180 | 25,3503 | 93,95 | 15,30
;g; 101,06 | 40593 | 5119 | 381,71 | 38984 | 1,5621 c e ¢ | 110312
* Piem ba the

Pidm s6i chuan

© Céc gia tr clia C,, Cp va w tai didm 16i han khong dugc bao gdm trong tidu chuén nay.
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5.10 R143a-1,1,1.— trifluoroethane

5.10.1 Pham vi tinh toan

Cac hé sb ¢6 hidu lyc trong cac pham vi sau:
Toin = 161,34 K, Trnax = 650 K Prax = 106 MPa; Pmax = 15,85 mol/l (1 332 kg/m®)

Bing 26 — Cac hg sé va sé mi ciia thanh phén khi Iy twéng [cac phwong trinh (3) dén (5)]

Bang 27 — Cac hé sb va sé mi cla thanh phén khi thye [phwong trinh (2)]

TCVN 11275:2015

P & b B by
1 1,057 8 0,33 = -
2 s - 4,440 2 1791
3 . . 37515 823

k Ny I oy I Ok
1 7,773644 3 0,67 1 0 0
2 -8,70185 0,833 1 0 0
3 -0,277 797 99 1,7 1 0 0
4 0,146 092 2 1,82 2 0 0
5 | 0,008958 1616 0,35 5. 0 0
6 - 0,205 521 16 3,9 1 1 1
7 0,106 532 58 0,95 3 1 1
8 0,023 270 816 0 5 1 1
9 -0,013247 542 1,19 7 : 1
10 - 0,042 793 87 7.2 1 2 1
1 0,362 216 85 59 2 2 1
12 - 0,256 718 99 7,65 2 2 1
13 | -0,092326 113 75 3 2 1
14 0,083 774 837 7.45 4 2 1
15 0,017 128 445 15,5 2 3 1
16 —0,017 256 11 22 3 3 1
17 | 0,004 908 049 2 19 5 3 1

5.10.2 Cac tham sé rat gon, khéi lwong phan tir va hing sé khi
T* = 345,857 K, p* = 5,128 45 mol/L, M = 84,041 g/mol, R = 8,314 472 J/(mol-K)
5.10.3 Cac tham sé trang thal tham chiéu

Toer = 273,15 K, Pret = 1,0 kPa, heer = 33 936,397 J/mol, Seer = 198,961 3 J/(mol-K), f; = —1,577 780 74,

f,=2527,26378
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Bang 28 — C4c gia tri tinh chit R143a doc theo dwéng bién bao hoa léng-hoi

Nhigtdd | Ap Khéi N&i | Enthalpy | Entropy | Cv Co \lfgn [HE s
sudt Iwgmg ning ¢ |JT
déng &m

e MPa kg/m kikg | kJ/kg kJi(kgK) | kJikg-K) | kd/(kg'K) | mis | KIMPa
Léng 1-111.81° 000107 | 13305 | 5252 | 5252 0,3142 | 0,8138 |1,2112 | 1058,1 | -0,4394
Hoi ! 0,0675 | 30367 | 31950 |[1.9695 |05283 |06299 | 137,57 | 38509
Léng |-110,00 0.00120 | 13262 | 5471 | 54,71 03277 | 08128 |1,2119 | 10494 | -0,4375
Hoi | : 0,0805 | 30489 | 32068 |1.9579 |05331 |06350 | 138,22 | 354,60
Léng | —106,00 000211 | 13141 | 6078 | 60,78 0,3643 | 08114 |[1,2151 | 10255 | -0,4316
Hoi ' 0,1274 | 307,17 | 32373 |[1.9281 |05467 |06495 | 139,98 | 284,35
Léng | —100,00 000333 | 13019 | 6687 |6687 04000 |0.8115 |1,2199 | 10017 | -0,4247
Hoi ! 0,1956 | 309,78 | 326,81 19012 | 05604 | 06642 | 14168 | 230,56
Léng -95,00 000510 | 12898 | 7298 | 7298 04348 | 08131 |1,2260 |9779 |-04171
Hoi ' 02917 | 31243 | 32902 |[18770 |o05742 |06792 | 14332 | 189,21
Lang —90.00 | o oo7et | 1277.2 | 7843 | 7913 04688 | 08157 |[1,2333 | 9542 |-04086
Hoi J 04238 | 31511 | 33306 |18553 |05881 [0,6944 | 144,89 | 157,26
Ldng —85,00 | 00111 | 12648 |8531 |8532 05021 | 08194 |1,2415 | 9304 |-0,3994
Hoi 0,601 | 31783 | 336,22 |18357 |06021 |07100 | 146,39 | 132,44
Long | -80.00 | 00157 | 12522 [9154 |9155 |05348 |[08238 |[1,2504 |906,6 |-0,3895
Hoi 0835 |32058 |33940 |18180 |06162 |0,7258 | 147,81 | 113,01
Lang -7500 | 0,0219 | 12395 |97,81 | 97,83 05669 |0,8288 |1.2601 |8828 |-0,3789
Hoi 1138 | 32336 | 34260 |1,8021 |06304 |07421 | 149,13 | 97,68
Léng -70,00 | 0,0299 | 12267 | 104,14 | 104,16 | 05984 | 08344 [1,2704 | 859,1 |-0,3674
Hoi 1523 | 32616 | 34580 |1,7879 | 06448 |0,7589 | 150,37 | 85,45
Léng -65,00 | 0,0402 | 12137 | 11051 | 110,54 |06294 |08405 |1,2813 |8353 |-0,3551
Hoi 2,005 | 32898 | 349,01 1,7750 | 06593 |0,7763 | 151,50 | 75,60
Long -60,00 | 00531 | 12006 | 11894 | 11699 |0659¢ |0,8470 |1,2928 |811,5 |-0,3419
Hoi 2,601 331,81 | 352,21 1,7635 | 06741 |0,7944 | 15251 | 67,57
Ldng -5500 | 00891 | 11873 | 12343 |12349 |o06900 [08538 |1,3049 |787,7 |-0,3277
Hoi 3,329 | 33466 | 35541 17531 | 06892 | 08133 | 153,41 | 60,03
Léng -50,00 | 0,0887 | 11739 | 129,97 | 130,05 |0,7197 |08608 | 1,3175 | 7639 |-03123
Hoi 4210 |33751 |[35858 [1,7438 (07046 |0,8331 | 154,19 | 55,38
Léng -4724° | 0,1013 | 1164 | 13361 | 133,70 |0,7355 |08648 |1,3248 |7508 |-0,3032
Hoi 4769 |33908 |36033 |[1,7391 |07132 | 08444 | 154,55 | 52,70
Léng -4500 | 0,1125 | 1160,3 :| 136,58 | 136,68 |[0,7490 |o0,8681 |1,3309 [ 7401 |-0,2956
Hoi 5264 | 340,36 |361,74 |1,7354 |0,7203° | 0,8539 | 154,82 | 50,69
Léng —40,00 | 01411 | 11464 | 143,26 | 143,38 0,7779 | 08756 | 1,3448 | 7183 | -0,2774
Hoi 6,514 |34320 |3648 [1,7279 |07363 |08758 | 15531 | 46,68
Léng -3500 | 0,1750 | 11323 | 150,00 | 150,15 | 08065 | 08833 |1,3596 |6925 |-0,2576
Hoi 7988 | 34604 | 36795 |1,7211 | 07526 | 0,8989 | 15565 | 43,21
Léng -30,00 | 02149 | 11479 | 15681 | 15700 |08348 |o08911 |1,3752 |6686 |-0,2358
Hoi 9,711 34886 | 37099 |1,7149 | 07693 | 09233 | 15584 | 40,20
Léng —-25,00 | 02614 | 11033 | 163,70 | 163,93 | 08629 |08991 |1,3918 |644,7 |-0,2118
Hoi 11,716 | 35167 | 37398 |1,7093 |[0,7863 |0,9492 | 15585 | 37,55
Léng -2000 | 03154 | 10883 | 170,66 | 170,95 | 08907 |09072 | 14084 |6208 [-0,1852
Hoi 14,036 | 354,44 | 376,91 1,7043 | 08035 | 09767 | 15568 | 3522
Léng | -—1500 | 03774 [ 10729 |177,71 [17806 |[09183 |09154 | 14283 |596,8 |-0,1555
Hoi 16,709 | 357,18 | 379,76 | 1,699 |o0.8211 |1,0081 | 15533 | 33,16
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Bang 28 (két thic)
Nhiét | Ap sudt. | Khai NGi | Enthalpy | Entropy | Cy Cp Hé sb
as lwgng nang Van | J-T
riéng téc am

°C MPa kg/m kdrkg | kiikg kika-K). | kd/(kgK) | kiikg'K) | m/s | KIMPa
Léng |[-—10.00 | 04482 | 10572 | 184,84 | 18527 09457 | 09237 | 14487 |5728 |-0,1223
Hoi 19,778 | 359,88 | 382,54 | 16953 |08380 |1,0377 | 154,78 | 31,33
Léng -500 | 05287 | 10410 |192,07 |19258 |09729 |09322 | 14709 |5486 |-0,0847
Hoi 23,292 | 362,53 |38523 |16913 |08571 | 1,0717 | 154,03 | 29,69
Léng 0,00 0.6197 | 10243 | 199,40 | 200,00 1,0000 |0,9408 | 1,4951 | 5243 |-0,0420
Hoi - 27,306 | 365,11 | 387,81 16876 | 08756 | 1,1087 | 153,06 | 28,24
Léng 500 | 07218 | 1007,0 | 206,83 |207,54 |1,0270 |09495 |1,5219 |499,8 |0,0080
Hoi 31,885 | 367,63 | 390,27 |1,6839 |08944 | 1,1492 | 151,87 | 26,94
Léng 10,00 | 08363 |os91 214,37 | 21522 |1,0539 |09585 | 15517 | 4751 |0,0835
Hoi 37107 | 370,06 |39260 |16804 |[09135 |1,1942 | 15043 | 25,79
Léng 1500 | 009637 |g704 |22205 |22304 |1.0809 |09678 |1,5854 |4502 |0,1285
Hoi 43,062 | 372,39 | 394,77 .| 1.6768 | 09331 | 12447 | 148,74 | 24,76
Léng | 20.00 | 11052 o508 |229,86 [231,02 |1,1078 |09773 |1,6239 | 4250 |0,2075
Hoi 49864 | 374,60 | 39676 | 16732 |09531 |1,3024 | 146,77 | 2384
Léng 2500 | 12616 | 9302 |237,83 [23919 |1,1349 |o09873 |1,6687 |3995 | 0,2007
Hoi 57653 | 37666 |39854 |1.6693 |00737 |1,3895 | 14451 | 23,04
Léng 30,00 | 14340 |gog4 |24598 |24756 |1.1621 |09978 |1,7218 | 3735 | 04140
Hoi 66,605 | 378,54 |40007 | 16652 |00951 |1,4404 | 141,93 | 22,33
Léng 3500 | 16236 |gs52 254,33 |25616 | 1,1895 |1,0001 |1,7863 | 3470 | 05543
Hoi 76,954 | 380,21 | 401,31 16606 |1,0173 | 1,472 | 139,02 | 21,71
Léng | 4000 [ 18314 | 803 |262,01 |26504 |12174 | 10213 |1,8670 |3198 [0,7319
Hoi 89,018 | 381,61 |402,19 | 16553 .|1,0408 | 16715 | 13573 | 21.17
Léng | 4500 | 20889 |g331 |271,79 |274,26 |1,2457 |1,0350 |1.9725 |2918 |0,9636
Hoi : 103,245 | 382,66 | 402,61 16491 | 1,0859 ‘| 1,8366 |132,04 | 20,89
Léng 50,00 | 2,3073 |g03,0 | 281,02 |28390 1,2748 | 1,0509 | 21181 | 2627 | 1.2777
Hoi 120,307 | 383,25 | 40243 | 16416 |1,0832 |20700 | 127,89 | 2026
Léng | 5500 [ 25785 | 7889 |200,74 | 20409 |13051 |1,0702 |2,3369 |2322 [1,7273
Hoi 141,302 | 383,20 | 40144 16322 |1,1237 |24302 | 12322 | 19,84
Ldng | 6000 | 28744 | 7289 |301,15 [30509 |1,3371 |1,0051 |27143 | 1995 | 24237
Hoi 168,236 | 382,16 | 39924 |16197 | 11595 |3.0685 | 117,93 | 19,37
Léng | 6500 | 31977 |g783 312,73 [31745 |13726 |1,1312 |3,5635 | 1638 |[3,6529
Hoi 205645 | 379,39 | 394,94 |1.6018 | 1,2044 |4,5323 | 111,84 | 1867
Léng 70,00 | 3,5527 | goo,8 327,28 | 333,19 14172 | 1,1984 | 7,7197 | 1224 | 6,4733
Hoi 270,006 | 372,27 | 38542 | 15694 |1,2720 | 11,5008 | 104,25 | 17,07
I‘:‘ 7271 | 37610 |4310 | 350,18 | 358,91 | 14906 ¢ e c 12,3069
= Diém ba tha
® Pi&m s6i chuén

© C4c gia tr ciia Gy, Cp va w tai didm téi han khéng dirge bao gbm trong tiéu chuin nay.
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TCVN 11275:2015
5.11 R152a -1,1 - difluoroethane

5.11.1 Pham vi tinh toan
Céc hé s6 ¢6 hiéu lyc trong cac pham vi sau:
Tomin = 154,5 K, Tax = 500 K; Prmax = 60 MPa; prmax = 18,07 mol/i (1 194 kg/m®)

Bang 29 - C4c hé sb va sé mi ciia thanh phin khi Iy twdng [cac phwong trinh (3) @én (5)]

Ck t

3,354 952 -
1,098 649 x1072
2,501 616 x10™°

- 2,787 445 x10°®

wlm|l=|o]lx

Béng 30 — Cac hé sé va s6 mi cua thanh phan khi thyrc [phwrong trinh (2)]

k Ni t di lk T
1 | -0,354 657 949 982 x10' 3 0 0 0
2 - 0,364 631 280 620 4 0 0 0
3 0,333 233 335 558 x10™ 5 0 0 0
4 - 0,680 968 435 117 0 1 0 0
5 0,735 212 646 801 x1Q' 0,5 1 0 0
6 |-0,112473 063 838 x10° 1 1 0 0
7 0,549 916 715 657 x10' 2 1 0 0
8 |-0,240 186 327 322 x10' 3 1 -0 0
9 | —0,709 036 447 042 x10™ 0 2 0 0
10 -0,213 200 886 814 1 2 0 0
11 0,197 839 736 368 2 2 0 0
12 | 0,182 494 769 909.%101 3 2 0 0
13 | —0,860 546 479 693 x10™ 0 3 0 0
14 0,888 137 366 540 1 3 0 0
15 —0,966 127 346 370 2 3 0 0
16 | —0,985223 479 324 x10™' 1 4 0 0
17 | 0,183 419 368 472 x10™ 2 5 0 0
18 | -0,338 550 204 252 x10™' 3 5 0 0
19 | 0,124 921 101 016 %107 2 6 0 0
20 |=-0,221056 706 423 x10™ 2 7 .0 0
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k Ny f di Ik Qg
21 | 0,216 879 133 161%10™° 3 7 0 0
22 | -0,233597 690 478 x10~° 3 8 0 0
23 | 0,354 657 949982 x10" 3 0 * 1B 1
24 0,364 631 280 620 4 0 2 1
25 |-0,333233 335558 x10" 5 0 2 1
26 | 0,276 133 830254 x10 3 2 2 1
27 |-0,691185711880 10" 4 2 2 1
28 |—10,333233 335558 x10™ 5 2 2 1
29 0,782 761 327 717 3 4 2 1
30 | —0,345 592 855 940 x10™" 4 4 2 1
31 0,137 813 531 906 5 4 2 1
32 0,186 173 126 153 3 6 2 1
33 | —0,341 119 393 297 x10™ 4 6 2 1
34 | 0,459 378 439687 x10™" 5 6 2 1
35 | 0,216 470 012607 x10™ 3 8 2 1
36 | —0,852 798 483 242 x10~ 4 8 2 1
37 | 0,620 394 038634 x10° 5 8 2 1
38 | 0,185210290813 x10™ 3 10 2 1
39 |0,101674662734 x107° 4 10 2 1
40 | 0,124 078 807 727 %10~ 5 10 2 1

5.11.2 Céc tham sé rat gon, khéi lgng phan tir va hing sé khi
T*= 386,411 K, p* = 5,571 45 mol/, M = 66,051 g/mol, R = 8,314 471 J/(moal-K)
5.11.3 Cac tham sé trang thai tham chiéu

Tret = 273,15 K, prer = 1,0 kPa, her = 34 189,811 J/mol, ser = 188,564 6 J/(mol-K), f; = 4,360 056,

f,=2654,67362
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Bang 31 - Cac gia trj tinh chit R152a doc theo dwdng bién bédo héa Iéng-hoi

Nhiét @ | Ap suat | Khai N&1 | Enthalpy | Entropy | C. Cs Van | Hésb
Iwgrng néng téc J-T
riéngJ am

e MPa kg/m kikg | kikg | kiitkgK) | kiitkgK) | kiikg-K) | mvs | KivPa
Long | -118.69° 1o | 11929 1379 | 13,79 01119 | 0,9948 | 1,4774 | 14009 | —0,4326
Hoi 8,414 3207x10~° | 309,87 | 41932 | 27357 |05726 | 06987 | 154,04 | 336,54
Léng | -11500 | 0,000103 [ 1186,3 1913 | 19,13 01460 | 1,0090 | 14921 -| 1372,8 | -0,4266
Hoi 000516 | 401,93 | 421,84 |26924 |05803 |0,7084 | 15563 | 308,12
Long. | -110,00 | 0,000191 | 11771 2662 | 26,62 01927 | 1,0210 | 15053 | 13373 | -0,4203
Hoi- 000928 | 40485 | 42538 |26368 |05911 |0,7173 | 157,80 | 273,32
Long | -105,00 | 0,000339 | 1167,9 3417 | 3417 02383 | 1,0271 | 15131 | 13050 | -0,4154
Hoi 0,01600 | 407.81 |42896 |[25861 |06020 | 07284 | 159,93 | 24329
Ldng | 100,00 | 0,000579 | 11587 41,75 | 41,75 02827 | 1,0207 | 15178 | 12749 | -0.4112
Hoi 002658 | 41082 | 43259 |25399 |06131 |0,7398 | 162,01 | 217,25
Leng | —95,00 | 0,000056 | 11494 4935 | 49,35 03259 | 1,0305 | 15210 | 12463 | -0,4072
Hoi 004268 | 41387 | 43626 |24978 |06244 | 07514 | 164,04 | 194,62
Long | -90,00 | 0,00153 | 1140,1 56,06 | 66.96 | 03681 | 1,0304 | 15237 | 12189 | -0,4030
Hoi 0,0664 416,96 | 43097 |24503 |06358 | 07634 | 166,02 | 174,88
Long | —85,00 | 0,00237 | 11307 6458 | 6459 | 04091 |1,0302 |1.5265 | 11923 | —0,3986
Hoi ; 0,1005 42010 | 44371 | 24242 |06475 | 07758 | 167.95 | 157,56
Long | -80,00 | 0,00359 | 11213 7222 | 7223 | 04492 |1,0302 | 1,5298 | 1166,3 | -0,3837
Hoi 0,1483 42326 | 44748 |23920 |06595 |07886 | 169,81 | 142,37
Long | -75.00 | 0,00530 | 11119 7088 | 79.89 . |04884 |1,0307 | 1,5339 | 1140,7 | -0,3883
Hoi 0,2136 42646 | 45127 |23626 |06718 |o08019 [ 171,62 | 128,99
Long | 70,00 | 0,00765 | 1102,4 8756 | 8757 | 05266 | 1,0317 |1,5388 | 11155 | —0,3824
Hoi 0,3012 42060 | 45508 |23357 |06843 |08157 | 173,36 | 117,18
Long | 65,00 | 00108 | 10028 9527 | 9528 05641 | 1,0334 | 1,5446 | 10904 | -0,3758
Hoi 0,416 43204 | 45890 |[23111 | 06972 | 08301 | 175,03 | 106,73
Léng | —60,00 | 00150 | 1083.2 103,01 | 103,02 | 06009 | 1,0357 | 1,5513 | 10656 | —0,3685
Hoi 0,566 43621 | 46274 |22885 |o07104 |08452 17662 | 97,46
Long | -5500 | 00204 | 10735 110,78 | 110,80 | 06369 | 1,0387 | 1,5589 | 1040,9 | —0,3606
Hoi _ 0,755 43050 | 46657 |2:2677 | 07240 |o0:8809 | 178,12 | 89,21
Léng | -50,00 | 0,0274 | 10637 11859 | 11862 | 06723 |1,0422 | 1,5674 | 10164 | —0,3520
Hoi 0,994 44280 | 47040 |22487 |07379 |08774 | 17954 | 81,87
Ldng | —4500 | 00362 | 10538 12645 | 12648 | 07071 | 1,0463 | 1,5768 | 991,8 | -0,3427
Hoi 1,289 44610 | 47421 | 22313 |07522 | 08946 | 180,86 | 7531
Léng | 40,00 | 00472 | 10438 13435 | 13440 | 07414 |1,0509 | 1,5870 | 967.4 | —0,3326
Hoi B R R 44941 | 478,02 |22152 |o07669 | 09127 | 18208 | 69,45
Long | 35,00 | 00607 | 10337 142,31 | 142,37 | 07752 | 1,0558 | 1,5979 | 9430 |-0,3216
Hoi 2,089 45272 | 481,79 |[22004 |07820 |09317 | 18319 | 64,20
Ldng | 30,00 | 00772 | 10235 150,32 | 150,38 | 08085 | 1,0612 | 1,6097 | 9186 |-0,3098
Hoi 2,615 456,03 | 485556 |[21868 |0,7975 | 09516 | 184.18 | 59,49
Long | -2500 | 00970 |10132 158,39 | 158,48 | 08413 | 1,0669 | 16222 | 8942 |-0,2970
Hoi 3,241 45933 | 48926 |21743 |08133 | 09724 | 18508 | 55.26
Long | -2402° | 0,013 | 10112 159,97 | 160,07 | 08477 |1,0681 | 16247 |8895 |-0,2944
Hoi 3,376 45997 | 48998 |21719 |o08164 |o09766 | 18521 | 54,48
Long | -20,00 | 0,1207 | 1002.7 166,62 | 166,64 | 08737 | 10730 |1,6355 |8699 |-0.2832
Hoi 3,979 46261 | 492,94 |21627 |08205 |09943 | 18580 | 51,45
Ldng | —1500 | 01487 | 9921 17471 | 17486 | 09058 | 1,0793 | 1.6496 | 8455 | -0,2682
Hoi 4,844 46588 | 49657 |21520 |o08460 |1.0172 | 18641 | 48,02
Long | 10,00 | 01815 |9813 182,98 | 183,16 | 09375 | 1,085 | 1,6645 |821,0 |-0,2520
Hoi 5,852 46912 | 500,15 | 21421 |08629 |1.0414 | 186,88 | 44.93
Léng 500 | 02198 9703 191,31 | 191,54 | 09689 |1,0927 | 1.6804 | 7966 |-0,2343
Hoi 7,017 47234 | 503,66 | 21320 |o08802 |1.0867 | 187.20 | 4213
Léng 0,00 0,2640 | 9591 199,72 | 200,00 | 1,0000 |1,0997 | 1,6972 | 7720 | —-0,2149
Hoi 8,359 475,53 | 507,11 | 21243 |o08978 | 1.0935 | 187,37 | 39,60

48




Bang 31 (két thic)

TCVN 11275:2015

Nmigt | Ap sudt | Kndi N&i | Enthaipy | Entropy | C. G Van | 3
do lwgng ning toc | J-T
rlén% am

G MPa kg/m kdikg | kJikg kJikg'K) | kitkgK) | kJikg'K) | _mis | KIMPa
Léng 500 | 03148 | o477 |20822 |20855 |1,0308 |1,1089 |1,7151 | 7474 |-0,1938
Hoi 0,896 | 47868 | 51049 |21164 |0,9157 |1,1218 | 187,37 | 37,31
Ldng | 10.00 | 03728 |g3s1 |21679 |217,49 |10614 |1,1144 | 1,7342 | 7227 |-0,1706
Hoi 11,651 | 481,79 | 51378 |21089 |09339 | 1,1517 | 187,21 | 3523
Léng | 1500 | 04386 9242 |[22545 |22593 |[10917 |1,1220 |1,7546 |697,9 |-0,1449
Hoi 13,647 | 484,85 | 51699 |21018 | 09525 | 1,1834 | 186,87 | 33,35
Léng | 2000 [ 05129 |g912,0 |23421 [23477 [11219 |1,1209 |17765 |6730 |-0,1165
Hoi 15910 | 487,85 | 520,00 |20952 |0,9714 | 1,2173 | 186,36 | 31,64
Léng | 25,00 | 05964 |g8goo5 |243,07 |24373 |1,1519 |1,1379 | 1,8001 |647,9 |-0,0849
Hoi 18,469 | 490,79 | 52300 |20888 |09906 | 1,2536 | 18565 | 30,09
Léng | 30,00 [ 06898 |gsee |252,03 | 252,80 1,1817 | 1,1462 | 1,8258 | 622,7 | -0,0495
Hoi 21,357 | 49386 | 52596 |20828 | 1,0101 |1,2926 | 184,74 | 28,69
Léng [ 3500 | 07939 8734 |261,10 | 262,01 12114 |1,1548 | 1.8539 | 597,3 |-0,0096
Hoi 24613 | 498,44 | 52870 | 20769 | 1,0300 | 1,3349 | 183,63 | 27,41
Ldng | 4000 | 09093 |gs97 |27029 |271,35 |1.2411 |1,1638 | 1,8847 | 5717 |0,0357
Hoi 28,280 | 499,13 | 563128 |20711 |1,0502 | 1,3811 | 182,30 | 26,25
Ldng | 4500 | 10368 |g455 |27962 |28084 12707 |1,1728 | 19190 |5459 |[0,0873
Hoi 32408 |501,71 | 533,70 |20655 |1,0707 | 14320 | 180,74 | 2520
Léng | 5000 | 1,1774 | g30,8 _|289,08 | 290,50 |[1,3003 |1,1823 | 18574 | 5199 |[0,1468
Hoi 37,058 | 504,16 | 53593 |2,0588 | 1,0917 | 1,4887 | 178,94 | 24,24
Léng | 5500 | 13317 |g154 |298,70 30034 |1,3299 |1,1922 |2,0009 |4935 |0,2159
Hoi 42300 |508,47 |53795 |20540 |1,1131 | 1,5526 | 176,89 | 23,38
Léng | 60.00 | 15007 |7994 |30850 (310,38 |1,3506 . 1,2026 |2,0510 [4669 [0,2970
Hoi 48222 | 508,60 | 539,72 - |20480 | 1,1350 | 1,6257 | 174,57 | 22,60
Ldng | 66,00 | 1,6853 |7825 |31849 |32064 |[13895 |1,2135 |2,1084 |440,0 (0,3934
Hoi . | 54933 | 51053 | 541,21 [20418 |1,1675 | 1,7100 | 171,96 | 21,90
Léng | 70,00 | 1,8864 | 7646 | 328,70 | 331,16 14196 |1,2251 | 21789 | 412,6 | 0,5096
Hoi 62,569 | 512,22 | 54237 |[20351 |1,1806 | 1,8122 | 169,04 | 21,27
Léng | 75.00 | 2,1051 | 7456 339,16 | 341,98 |14501 |1,2375 |2,2637 |384,8 |0,6522
Hoi 71,312 | 51362 | 543,14 |20279 |1,2045 | 19360 | 165,79 | 20,71
Léng | 80,00 | 2,3424 | 7252 |34992 |35315 |14810 |1,2509 |2,3703 |3564 | 0,8309
Hoi 81,403 | 514668 | 54343 |[20188 | 1,2204 | 20924 | 162,17 | 20,20
Léng | 8500 | 25996 (7030 |[361,04 |36474 |15126 |1,2655 |25009 |3274 |1,0609
Hoi 93,185 | 51523 | 54313 |[20107 |[1,2565 |2,2085 | 158,15 | 19,74
Léng | 9000 | 28780 |g785 |37263 |37687 |1,5451 | 12818 |27034 2974 |1,3875
Hoi 107,172 | 51521 | 542,06 |2,0000 |1,2832 | 25863 | 153,69 | 19,32
Léng | 9500 | 3,1791 |es00 |384,82 389,71 | 15790 | 13004 |2,9947 |2663 | 1,7961
Hoi 124,192 | 514,35 | 539,95 |1,9871 |1,3130 |3,0228 | 148,70 | 18,90
Léng | 100,00 [ 355050 |g18,5 |397,93 |403,59 |16151 |1,3223 | 34951 2335 |24378
Hoi 145754 | 512,23 | 536,28 |1,9707 | 1,3459 | 3,7759 | 143,11 | 18,43
Léng |10500| 38583 (5781 |[412,57 | 41926 |1,6552 | 1,3502 |4,5047 [ 198,0 |[3,5082
Hoi 175224 | 507,95 | 529,97 | 19479 | 1,3838 | 54245 | 136,73 | 17,78
Long | 110.00 | 4,2432 |s174 |431,02 |43922 |1,7058 | 1,3921 |9,2614 | 1579 | 57104
Hoi 224256 | 498,39 | 517,31 | 1,9008 | 14317 | 12,2150 | 129,14 | 16,42
;'1';‘1 113,26 | 45168 | 3680 | 46528 | 477,55 | 1,8037 < . ¢ 11,2920
5 Piém ba thé

® Pidm sdi chudn

¢ Cac gid trj clia Cy, Cp va w tai didm t6i han khong dwgc bao gérn trong tiéu chudn nay.
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5.12 R404A - R125/143a/134a (44/52/4)

5.12.1 Thanh phin ctua R404A

Bang 32 — Thanh phin ctia R404A

i Thanh phin Hé s6 khél lwgng Hé sé mol

1 R125 0,44 0,357 816 78
2 R143a 0,52 0,603 919 22
3 R134a 0,04 0,038 264 00

M =87,604 0 g/mol

5.12.2 Pham vi tinh toan
Céc hé sb cb hiéu lyc trong céc pham vi sau:
Tmin = 172,52 K, Thax = 455 K; Prmax = 60 MPa; pmax = 15,04 mol/l (1 468 kg/m®)
5.12.3 Tham sé twong tac (cac phwong trinh 19 va 20)
§12=5,551; §2=-0,000445 2; ;3 =—0,432 6; {3 =-0,000 345 3; {23 =2 ,324; £, = 0,000 618 2
5.12.4 Céc hé sé va sé ma clia cac ham sb dw (phwong trinh 21)
Béng 33 - C4c h¢ s8 va sé mi ctia cac ham sb du, i =1; j= 2 (c3p hai thanh phin R125/1433)

C3p hal thanh phan R126/134a * va cgp hal thanh phin R143

a/l134a

k Ny - - | t dk I

1 -0,013073 7.4 1 1

2 0,018 259 0,35 3 1

3 -0._000 008 1299 10,0 11 2

4 0,007 8496 53 2 3
Fi2=1,1697
* i=1;j=3 F13=1,00; ham g, ... cho cip R125/134a Ia giéng v&i ham cho
c&p R125/143a.
b VGl i =2; j =3: Fyy =0,555 7; ham ..., cho c&p R143a/134a 1a gidng véi
ham cho cdp R125/143a.

5.12.5 Cac tham sé trang thai tham chiéu

3=0,753 387 285, f, = 17,495 997 7
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Bang 34 — Cac gi4 trj tinh chat R404A cia thé 16ng trén dwong bot va thé hoi trén dwdng swong

Ap suat | Nhiétdé | Knoi Noi Enthalpy | Entropy | Cv Co Vzn Hé so
luwgng | nang toc J-T
r‘iéng_q am
MPa e kg/m kikg | kJkg kJi(kg-K) | k)ikg-K) | kJIkg-K) | mis K/MPa
Bot 0,0100 | 8493 | 14213 |91,82 | 9183 05296 | 07710 | 1,2138 9326 | -0,3545
Swong 8384 |0626 |30087 |31683 |1,7229 |[05719 | 0,6635 135,39 | 113,71
Bot 00150 | —7930 | 14048 | 98,65 | 98,66 0,5654 | 07795 | 1,2137 89590 | -0,3495
Swong -7828 | 0916 |30383 | 32021 1,7084 | 05860 | 0,6793 136,88 | 96,75
Bot 0,0200 | _-7505 | 13924 | 103,80 | 10381 0,5917 | 0,7854 | 1,2152 870,1 | -0,3444
Swong —7408 |1,199 |30610 | 322,78 |1,6953 | 05968 | 06915 137,93 | 86,40
Bot 00250 | 7161 | 13823 |107,99 | 108,01 06126 | 07899 | 12173 8501 | -0,3396
Suong 7066 |1.477 |30794 |32487 |16870 |06055 |0,7016 138,74 | 79,22
Bot 0,0300 | _gse8 | 13737 |111.56 | 111,58 |06302 [07937 |1,2197 |8337 |-0,3349
Swong 6776 | 1752 |30952 |32665 |1,6805 | 06130 |0,7104 139,39 | 73.86
Bot 00400 | _g385 |13594 |117,45 | 117.48 |0,6587 | 07998 | 1,2246 8075 |-0,3262
Swong 6297 |2293 |[31213 |32958 |16707 | 062556 [0,7252 140,40 | 66,23
Bot 0,0500 | 59,02 |1347,7 | 122,28 |122,31 |06815 |08046 | 1,2295 7868 | -0,3181
Swong 5907 |2.825 |31428 |33197 |1,6635 |06359 |0,7377 141,14 | 60,94
Bot 00600 | 5657 |1337.7 |12640 | 12644 |0,7007 |[0,8088 [ 1,2342 769,6 | -0,3106
Suong 5675 | 3,351 |31610 | 33400 |1,6578 |0,6447 | 0,7487 141,72 | 56,99
Bot 00800 |_s1,03 | 13210 | 13325 | 13331 |[07320 |08156 | 1,2430 7416 | -0,2967
Swong 5025 |4.390 |319,13 |337,36 |1,6494 |06596 |0,76756 142,57 | 51,36
Bot 0,1000 | 450 |1307,1 |138,89 | 13897 10,7571 |08212 [ 1,2511 719,2 | -0,283¢
Swong 4574 | 5415 |32162 |340,08 | 1,6434 | 06720 |0,7836 143,16 | 47,44
Bot 0,1013° | 422 | 13063 | 139,24 | 139,31 |0,7586 |08215 | 1,2516 7179 | -0,2831
Swong 4547 | 5483 |[321,77 | 34025 | 16430 | 06728 |0,7846 143,19 | 47,22
Bot 01200 | 4263 | 12951 | 143,74 | 143,83. |0,7783 | 0,8260 | 1,2587 7004 | -0,2720
Suong 4190 |6.430 |32374 |342.40 |1,6387 |06828 |O0,7978 143,57 | 44,50
Bot 0,1400 | -ag24 | 12845 | 148,01 | 148,12 |0,7967 | 0,8303 | 1,2658 684,0 | -0,2606
Swong 3853 |7439 |32559 |34441 |16349 06923 |0,8108 143,86 | 42,18
Bot 0,600 | —3s20 | 12750 | 151,85 | 151,97 |08130 | 08341 |1,2726 6694 | -0,2498
Suong 3551 |8442 |32725 | 34620 |1,6318 |0,7009 |0,8228 144,07 | 40,29
Bot 0,1800 | 3345 | 12662 | 155,35 | 15549 | 08277 |0,8377 |1,2790 656,2 | -0,2393
Suong 32,78 | 9441 |32875 | 347,81 16292 |0,7088 | 0,8339 144,21 | 38,70
Bt 0,2000 | 3093 | 12580 |158,57 | 158,73 | 08411 |08409 | 1,2852 6442 | -0,2291
| swong 3027 | 10437 | 330,12 | 349,28 |1,6270 07161 | 0,8445 144,29 | 37,34
Bot 02500 | _25338 |1239,9 | 16572 |16592 |[0,8703 | 08482 | 1,2998 617,8 | -0,2046
Suong —2475 |12,920 | 33312 |35247 | 16225 |0,7324 |0,8688 144,34 | 34,66
Bot 0,3000 | 2062 | 12239 | 171,90 | 172,14 0,8950 | 0,8546 | 1,3134 5952 | -0,1811
Swong 2002 | 15399 |33567 | 35515 |1,6190 |0,7465 | 0,8909 144,22 | 32,64
Bot 03500 | _1644 |12006 |177,38 |17767 |o09166 |08604 |1,3264 [5754 |-0,1581
Swong 1586 | 17,881 | 337,90 |357.47 |16163 [0,7592 | 09114 143,99 | 31,04
Bot 0,4000 | _1269 |11965 | 182,35 | 182,68 09358 | 0,8656 | 1,3388 5576 | -0,1355
Suong -1212 | 20,369 | 339,87 | 359,51 16141 | 0,7706 | 0,9307 143,66 | 29,75
Bot 0,4500 | 928 11844 | 186,89 | 187,27 |09531 |08704 |1,3509 5414 |-0,1130
Swong -8,73 22867 | 341,65 | 361,33 | 16122 07811 [0,9492 143,28 | 28,67
Bot 0,5000 | —g 15 11730 | 19111 | 191,53 | 0969 | 08750 | 1,3627 526,56 |-0,0905
Swong -5,61 26378 | 34326 | 36296 |1.6105 |0,7907 | 08670 142,84 | 27,75
Bot 05500 |_324 |1162,3 |19504 | 19551 |0,9837 |08792 |13744 |512,7 |-0,0679
Swong 2,72 27005 | 344,74 | 364,45 | 1,6001 | 0,7997 | 0,9842 142,36 | 26,97
Bot 06000 | _p,53 11520 | 19874 | 19926 | 09973 {08832 |1,3859 |499,7 |-0,0452
Swong -0,02 30,449 | 346,11 | 365,81 16078 | 08082 | 1,0011 141,85 | 26,28




TCVN 11275:2015

Bang 34 (két thic)
Apsudt | Nhiét | Khéi N6i | Enthalpy | Entropy | Cy C vgn Heé sb
as lurgng | ndng toc J-T
I‘léﬂ% am

MPa °C kg/m kJ/k kJikg kJitkg-K) | kJ/(kg-K) | kJ/(kg-K) mis . KMPa
Bot 068500 202 | 11423 | 202,24 | 202,81 1,0101 | 0,8871 | 1,3973 4875 |-0,0222
Suong 252 | 33012 | 347,37 | 36706 | 16066 |08161 | 10177 141,31 | 25,68
Bot 0,7000 | 442 | 11329 20557 | 20618 |1,0222 | 0,8908 | 1,4087 476,0 | 0,0011
Swong 491 |35595 | 34855 | 36821 | 16055 | 0,8237 | 1,0342 140,75 | 25,16
Bot 07500 | 670 |1123,8 |208,74 |20941 |1,0336 08943 14201 [4650 |0,0248
Swong 748 | 38201 | 34965 | 36928 |1,6044 | 0,8309 | 1,0506 140,17 | 24,69
Bot 08000 |g887 |11151 |211,78 | 21249 | 1,0444 | 08977 | 14316 4545 | 0,0489
Suwong 9,34 |40831 | 35068 |37027 | 16035 |0,8378 | 1,0670 139,58 | 24,27
Bot 08500 | 10,94 | 11065 | 214,70 | 21546 [ 1,0547 [09009 | 1,4431 | 4445 |0,0735
Suong 11,40 | 43485 | 351,64 | 371,19 | 1,6025 | 0,8445 | 1,0835 138,96 | 23,89
Bot 09000 | 12,092 | 10982 | 21751 | 218,32 | 1,0846 | 09041 | 1,4547 4349 | 0,0986
Swong 13,37 | 46,167 | 352,65 | 372,05 | 1,6016 | 08510 | 1,1001 138,34 | 23,55
Bot 09500 | 14,81 | 10902 | 220,22 | 221,09 | 1,0741 | 08072 | 1,4665 4256 | 0,1244
Suong 1526 | 48,876 | 35341 | 372,85 | 1,6007 | 0,8573 | 1,1169 | 137,70 | 2324
Bot 1,0000 | 1664 | 10822 | 22284 | 22377 |1,0832 | 09102 | 1,4784 4167 | 0,1507
Suwong 17,08 | 51,614 | 354,22 | 37359 | 1,5999 | 0,8634 | 1,1340 137,05 | 22,95
Bot 1,2000 | 2332 | 1052,0 | 23260 | 23375 | 1.1166 | 09217 | 1,5280 3835 | 0,2633
Swong 2373 | 62,884 | 357,03 | 376,12 | 1,5965 | 0,8869 | 1,2058 134,36 | 22,03
Bot 14000 | 2022 |1023,4 |24144 [24281 |1,1462 [09325 | 15821 | 3538 | 0,3901
Suong 2960 | 74,728 | 359,29 | 378,02 |1,5932 | 0,9091 | 1,2853 131,56 | 21,35
Bot 16000 | 3451 | 9957 |24958 | 251,19 | 1,1730 | 09431 | 1,6427 326,5 | 0,5351
Swong 3487 | 87,247 | 361,08 | 37942 | 1,589 | 0,93086 | 1,3757 128,65 | 20,82
Bot 18000 |'3933 | 9686 |257,19 | 25905 |1,1977 | 09535 | 1,7122 301,2 | 0,7033
Suong 3967 | 100,56 | 362,48 | 380,38 | 1,5858 | 0,9518 | 1,4810 125,66 | 20,41
Bot 20000 | 4375 941,68 |26440 |26652 |1,2208 |09643 | 1,7941 | 2773 | 08015 °
Swong 4407 | 114,81 | 363,51 | 380,92 | 1,5817 |0,9728 | 1,6071 122,58 | 20,07
Bot 22000 | 4785 9144 |27129 (27370 | 1,2427 | 09755 | 1,8935 2545 | 1,1392
Suong. 48,15 | 130,20 | 364,18 | 381,08 | 1,5770 | 0,9939 | 1,7628 119,43 | 19,79
Bot 24000 | 51,68..| 886,5 |277,96 |28066 |1,2635 | 09875 |2,0185 2325 | 1,4301
Swong 5195 | 146,99 | 384,50 | 380,83 | 1,5718 | 1,0153 | 1,9620 116,19 | 19,55
Bot 26000 |s526 |857.5 |28447 (287,50 | 1,2837 | 1,0009 | 2,1832 2111 | 1,7950
Swong 5551 | 165,54 | 364,44 | 380,15 | 1,5658 | 1,0375 | 2,2291 112,87 | 19,31
Bot 28000 |s5863 | 8268 |29090 | 294,29 1,3036 | 1,0161 | 2,4136 190,0 | 2,267
Swong 58,86 | 18643 | 36394 | 37896 | 1,5587 | 1,0609 | 2,6091 109,47 | 19,06
Bot 30000 |g1,81 |7934 |29736 |301,15 |1,3234 |1,0343 | 2,7653 169,0 | 2,9028
Swong 62,01 | 21055 | 362,80 | 377,15 | 1,5503 | 1,0862 | 3,1973 105,97 | 18,74
Bot 32000 |g482 | 7556 |a0402 | 30825 |1,3438 |1,0570 | 3.3812 147,8 | 3,8088
Swong 64,99 | 239,56 | 361,13 | 37449 | 1,5397 | 1,1148 | 4,2333 102,35 | 18,29
Téihan | 3,7289 | 72,05 | 4865 | 33626 | 34392 | 14455 L b b | 12,3347
» Diém bot va diém swong tai mot didu kién khi quyén tidu chudn

® Céc gia trj clia Cy, Cp va w tal diém téi han khong dwe bao gbm trong tiéu chun ndy.
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5.13 R407C — R32/M25/134a (23/25/52)

Bang 35 — Thanh phin cta R407C

TCVN 11275:2015

i Thanh phin Hé sé khéi lvgng Hé sé mol

1 R32 0,23 0,381 109 42
2 R125 0,25. 0,179 558 89
3 R134a " 052 0,439 331 69

M =86,203 7 g/mol

5.13.1 Pham vi tinh toan

Céc hé sb ¢c6 hiéu Iyc trong cac pham vi sau:

Toin = 172,52 K, Trnax = 435 K; Prax = 60 MP&; prax = 17,96 mol/l (1 548 kg/m®)

5.13.2 Tham sé twong tac (cac phuong trinh 19 va 20)

€12 = 28,95 &1 = — 0,006 008; £ = 7,900; &13 = 0,002 039; &3 = — 0,432 6; &35 = — 0,000 345
Bang 36 — Cac hé sé va sé mii ciia cac ham sé dw [phwong trinh (21)]

Ci3p thanh phdn R32/125*
k Ny te dy ke
1 -0,0072955 4,50 2 1
2 0,078 035 0,57 E 1
3 0,610 07 1,90 1 2
4 0,642 46 1,20 3 2
5 0,014 965 0,50 9 2
6 - 0,340 49 2,60 2 3
7 0,085 658 11,40 3 3
8 — 0,064 429 4,50 6 3
Cép thanh phan R32/134a °
1 0,229 09 1,9 1 1
2 0,094 074 0,25 3 1
3 0,000 398 76 0,07 8 1
4 0,021 133 2,0 1 2
Cip thanh phan R125/134a °

1 - 0,013 073 7.4 1 1
2 0,018 259 0,35 3 1
3 0,000 008 129 9 10,0 1 2
4 0,007 849 6 5,3 2 3

®i=1;j=2;F2=1,00.

®i=1;j=3;Fiz=100.

®i=2]=3;Fa=1,00.
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TCVN 11275:2015
5.13.3 Cac tham sé trang thai tham chiéu

f=1,04370879, f, =~ 8,741 068 03

Bang 37 - Cc gia trj tinh ch4t R407C ciia thé 1dng trén dwdng bot va thé hoi trén dwéng swong

Apsuat | Nhiét Khoi Nai Enthalpy | Entropy | C, Cs Vién Hé s6
do luwgng | ning tée &m J-T
riéng
MPa °G kg/m kJkg | kJkg kJi(kg-K) | kJ/tkg'K) | kditkg K) m/s K/MPa
Bot 0,0100 |-8245 | 14955 | 90,48 90,48 0,5259 | 0,8200 1,2815 1008,4 | —0,3299
Swong -7481 | 0527 | 347,81 | 366,78 1,9471 | 0,5654 0,6681 149,08 | 115,10
Bot 00150 | —78,77 | 14791 | 97,75 97,76 0,5634 | 0,8219 1,2820 976,2 | -0,3246
Swong -69,22 | 0,771 350,74 | 370,19 1,9253 | 0,5781 0,6826 150,70 | 100,56
Bot 0,0200 | -72,50 1466,7 | 103,23 | 103,24 0,5910 0,8235 1,2835 952,7 -0,3198
Swong -65,02 | 1,010 352,95 | 372,75 1,9104 | 0,5879 0,6941 151,85 | 91,36
Bot 00250 | -89,03 | 14566 | 107,68 | 107,70 0,6130 | 0,8250 1,2853 9341 | -0,3154
Suong 6161 | 1,245 354,75 | 374,83 1,8991 | 0,5960 0,7038 152,74 | 84,79
Bot 00300 | -66,09 | 14480 | 111,46 | 111,48 06314 | 0,8263 1,2872 9185 | -0,3113
Swong -5872 | 1477 356,27 | 376,59 1,8800 | 0,6031 0,7123 15346 | 79,75
Bot 00400 | 61,25 | 14337 | 117,70 | 117,72 0,6612 | 0,8287 1,2912 8033 | -0,3039
Swong -5395 |1,934 |35879 | 37947 1,8761 | 0,6149 0,7269 154,58 | 72,38
Bot 0,0800 | -57,31 | 14220 | 122,79 | 122,82 0,6850 | 0,8308 1,2950 873.1 -0,2972
Swong -50,08 .| 2,384 | 360,83 | 381,80 1,8656 | 0,6248 0,7303 155,43 | 67,09
Bot 0,0800 | -5396 | 14120 | 127,13 | 127.17 0,7050 | 0,8327 1,2087 856,1 -0,2911
Swong —46,79 | 2829 | 362,56 | 383,77 1,8573 | 0,6334 0,7502 156,10 | 63,04
Bot 0,0800 | 4842 | 13953 | 134,33 | 134,39 07374 | 0,8361 1,3056 828,3 | -0,2799
Suong —41,34 | 3,707 | 36541 | 386,99 1,8445 | 0,6479 0,7692 157,10 | 57,08
Bot 0,1000 | -43,90 | 1381,5 | 140,24 | 140,31 0,7635 | 0,8391 1,3121 8058 | -0,2698
Suong -36,90 4,574 367,73 | 389,58 1,8349 0,6601 0,7855 157,81 | 52,81
Bot 01013° | 4363 | 1380,7 | 140,60 | 140,67 0,7650 | 0,8393 1,3125 804,5 | -0,2691
Suong -36,63 | 4,631 367,87 | 389,75 1,8343 | 0,6609 |-0,7865 157,85 | 52,57
| Bot 0,1200 | —40,05 | 1369,7 | 14530 | 145,39 0,7854 | 0,8418 1,3181 786,8 | -0,2604
Swong : —3311 | 5432 369,69 | 391,78 |1,8273 | 0,6707 0,8001 158,34 | 49,54 .
Bot 0,1400 | —36,67 1359,1 | 149,75 | 149,86 0,8043 0,8443 1,3238 770,2 -0,2515
Suong -2079 | 6,283 371,40 | 393,68 1,8210 | 0,6802 0,8133 158,74 | 46,91
Bot 0,1800 | -33,65 | 1349,7 | 153,75 | 153,86 0,8211 | 0,8466 1,3202 7554 | -0,2431
Swong -26,83 | 7,130 | 37292 | 39536 1,8156 | 0,6887 0,8255 159,05 | 44,74
Bot 01800 | -30,92 | 13410 | 157,38 | 157,51 08362 | 0,8488 1,3344 7421 | -0,2350
Swong -2415 | 7,973 | 37429 | 396,86 1,8110 | 0,6965 0,8369 159,29 | 42,90
Bot 0,2000 |-2841 | 13330 | 160,72 | 160,87 0,8499 | 0,8508 1,3394 7298 |-0,2272
Suong -21,69 | 8,813 375,53 | 398,22 1,8069 | 0,7038 0,8478 159,47 | 41,32
Bot 02500 | -22,90 | 13151 | 168,11 | 168,30 08798 | 0,8555 1,3513 703,1 -0,2084
Swong —16,28 | 10,904 | 378,24 | 401,17 1,7984 | 0,7200 0,8722 159,74 | 38,14
Bot 0,3000 |-18,19 | 1299,5 | 174,48 | 17471 0,050 | 0,8598 1,3624 680,1 -0,1906
Suong -1166 | 12,989 | 380,52 | 403,62 1,7917 | 0,7340 0,8945 159,82 | 35,72
Bot 0,3500 | -14,04 | 12855 | 180,12 | 180,39 09269 | 0,8637 1,3731 6600 |-0,1733
Suwong -7.61 15,071 | 382,49 | 405,72 1,7861 | 0,7465 | 0,9151 159,79 | 33,80
Bot 04000 | -10,33 | 12728 | 18520 | 18552 00465 | 0,8673 1,3834 6419 | -0,1564
Suwong -3,97 17,154 | 384,24 | 407,55 1,7814 | 0,7578 0,9345 159,66 | 32,22
Bot 04500 | 5,95 1261,1 | 189,86 | 180,21 09641 | 0,8707 1,3934 6255 | -0,1398
Swong -0,67 19,241 | 385,79 | 409,18 1,7772 | 0,7682 | 0,9528 159,46 | 30,89
Bot 0,5000 | -3,85 1250,1 | 194,16 | 194,56 0,9801 | 0,8740 1,4032 6104 | -0,1233
Swong 2,36 21,334 | 387,20 | 410,64 1,7735 | 0,7779 0,9704 159,20 | 29,76
Bot 0,5500 | -0,98 12398 | 198,17 | 198,61 0,9950 | 0,8771 1,4129 5063 | -0,1069
Swong 517 23,435 | 388,48 | 411,95 1,7702 | 0,7868 0,9875 158,91 | 28,77
Bot 06000 | 1,70 1230,0 | 201,93 | 202,42 1,0087 | 0,8801 1,4224 583,2 | -0,0905
Swong 7,79 25,545 | 389,66 | 413,15 1,7672 | 0,7953 1,0040 158,58 | 27,91
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Bang 37 (két thic)

TCVN 11275:2015

Apsuat | Nhiét | Khéi NGi | Enthalpy | Entropy | C. Cp Vgn Hé b
daé lurgeng | ndng téc J-T
riéng_' am
MPa °C kg/m kdikg | kJikg kJ/(kg-K) | kd/(kgK) | kJitkgK) | mis K/MPa
Bot 06500 | 422 |12207 | 20549 | 206,02 |1,0218 | 0,8830 14319 | 5708 | -0,0741
Swong 1024 | 27,665 | 390,75 | 41425 |1,7644 |08032 | 1,0201 | 15822 | 27,14
Bot 0,7000 |ee0 | 1211,7 |20887 | 20944 |[1,0338 |08857 |14413 |559,1 |-0,0576
Suwong 12,56 | 29,796 | 391,76 | 41525 |1,7618 | 0,8108 1,0380 | 157,83 | 26,46
Bot 0,7500 |ga5 |1203,1 |212,08 | 212,71 1,0452 | 0,8884 1,4507 | 548,0 | -0,0410
Swong 1476 | 31,040 | 392,70 | 416,18 |1,7504 | 08179 | 1,0516 | 157,42 | 25,84
Bot 0,8000 | 11,00 | 1194,9 | 215,16 | 21583 | 1,0561 | 0,8911 14600 | 5374 |-0,0242
Swong 16,85 | 34,008 | 39357 | 417,03 |17571 | 08248 | 1,0670 | 157,00 | 25,29
Bot 0,9000 | 1500 | 11791 | 220,95 | 221,71 |1,0764 | 0,8961 1,4789 | 5176 | 0,0098
Swong 20,74 | 38456 | 39516 | 41857 | 17529 |0,8378 1,0976 | 156,11 | 24,32
Bot 1,0000 | 1869 | 11641 | 226,33 | 227,19 |[1,0950 | 09010 | 14979 |499,2 |0,0447
Suong 2432 | 42877 | 39657 | 41989 |1,7491 | 08499 |1,1282 | 155,16 | 23,50
Bot 1,2000 | 2530 | 11362 | 236,14 | 237,20 |1,1283 |0,9102 1,5370 | 466,0 | 0,180
Swong 30,73 | 51,932 | 398,92 | 422,03 |1,7421 | 08721 1,1902 | 153,18 | 22,18
Bot 14000 | 3114 | 11102 | 244,98 | 24624 | 1,1577 | 0,910 1,5780 | 4364 | 0,1968
Swong 3637 | 61,306 | 400,79 | 42363 |17358 |08926 |1,2549 | 151,05 | 21,17
Bot 1,6000 | 36,39 | 10855 | 253,09 | 254,57 | 1.1843 | 09274 16219 | 4004 | 0,2826
Swong 4143 | 71,047 | 40228 | 42480 |17208 [09120 | 1,3242 | 14885 | 20,36
Bot 1,8000 | 41,18 |1061,7 | 26064 | 262,33 |1,2086 |0,9358 16695 | 3845 -| 0,3769
Swong 46,03 | 81,203 | 40344 | 42561 |1,7241 | 09305 | 1,3996 | 146,57 | 19,69
Bot 2,0000 | 4559 | 10385 | 267.74 | 26966 | 1.2311 | 09441 1,7218 | 361,3 | 04815
Swong 5025 | 91,831 | 404,32 | 426,10 |1,7184 | 09484 | 1,4831 | 14424 | 19,13
Bot 2,2000 | 4968 | 10157 | 274,47 | 27664 | 1,2522. | 0,9526 1,7804 | 3393 | 05987
Swong 5415 | 103,00 | 40493 | 426,29 |1,7126 09660 | 1,5770 | 141,84 | 18,84
Bot 24000 | 5351 | 9931 |28002 |28334 |12723 |09613 |1,8470 | 3184 |07315
Swong 5779 | 114,78 | 40529 | 42620 |1,7068 | 09834 | 1,6845 | 139,40 | 1822
Bot 26000 |57411 9705 |287,14 |289.82 |1,2014 | 09705 |19244 |2982 |0,8838
Swong 61,19 | 127,27 | 40542 | 425,85 | 1,7007 | 1,0008 1,8096 | 136,90 | 17,84
Bot 28000 | g0,51 | 9475 | 293,17 | 296,12 |1,3097 | 0,9802 2,0161 | 2788 | 1,0607
Swong 64,38 | 14060 | 40530 | 42521 |1,6944 | 1,0183 1,9582 | 134,35 | 17,48
Bot 3,0000 | 3,73 | 924,1 | 299,07 | 302,31 13276 | 09909 |2.1279 | 2594 | 1,2695
Swong 67.40 | 154,93 | 404,93 | 424,29 |1,6877 |1,0360 |2,1390 | 131,75 | 17,15
Bot 3.2000 |es80 | 899,9 | 304,88 |30843 |1,3450 | 1,0028 2,2682 | 2404 | 1,5201
Swong 7025 | 17045 | 404,28 | 42306 |1,6805 | 10543 |2,3848 | 129,09 | 16,83
Bot 34000 |g9,73 | 8746 |31065 |314,54 |1,3622 | 1,0164 24511 | 2216 | 1,8268
Suwong 72.94 | 187.47 | 40333 | 42146 |16726 |1,0734 |26567 | 126,38 | 1649
Bot 36000 | 7253 | 8476 |31646 | 32071 |[1.3795 |1,0322 |27011 |2027 |22107
Suong 75.50 | 20640 | 402,01 | 41945 |1,6639 | 10037 |3,0504 | 12359 | 16,14
Bot 3,8000 | 7522 | 818,11 322,38 | 327,02 |1,3970 | 1,0512 3,0653 | 1838 | 2,7043
Swong 7792 | 227,89 | 400,24 | 41691 |1.6540 |1,1156 | 36132 | 12073 | 15,74
Bot 4,0000 | 77,82 | 785.1 328,54 | 33364 |14152 | 1,0747 36469 | 1648 | 3,3604
Swong 80.21 | 253,04 | 397,85 | 41366 |1,6424 | 1,1401 44863 | 117,75 | 15,26
Bot 42000 |g032 | 7460 | 33520 | 340,83 |[14348 |1,1050 |4,7261 | 1456 |4,2742
Suong 8237 | 28401 | 394,55 | 409,34 |[1,6281 |1,1687 |6,0289 | 114,58 | 14,63
Toihan | 4,6298 | 86,03 | 484,2 368,92 | 378,48 | 1,5384 b b b 10,3922

® pidm bot va didém swong tai mdt didu kign khi quyén tiéu chuén
® Cac gia trj clia Cy, Cp va w tai diém t6i han khong dugc

bao gém trong tiéu chudn nay.
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TCVN 11275:2015

5.14 R410A — R32/125 (50/50)

Bang 38 — Thanh phén ctia R410A

i Thanh phin Hé sb khéi lwgng Hé sé mol

1 R32 0,50 0,697 614 70

2 R125 0,50 0,302 385 30
M= 72,5855 g/mol

5.14.1 Pham vi tinh toan

Céc hé sb c6 hiéu lyc trong cac pham vi sau:

Trin = 172,52 K, Trmax = 435 K; Pmax = 60 MPa; prax = 20,2 mol/i(1 496 kg/m®)
5.14.2 Tham sé twong tac (cac phwong trinh 19 va 20)

€2 = 28,95; £, = — 0,006 008

Bang 39 — Cac hé sé va sé mi clia cac ham sé dw [phuong trinh (21))

Cip thanh phdn R32/125 *
k N i dk Ik
1 —0,007 295 5 4,50 2 1
2 0,078 035 0,57 5 1
3 0,610 07 1,90 1 2
4 0,642 46 1,20 3 2
5 0,014 965 0,50 9 2
6 -0,340 49 2,60 2 3
7 0,085 658 11,40 3 3
8 - 0,064 429 4,50 6 3
® Frpe=1,00;i=1;j=2

5.14.3 Cac tham sé trang thai tham chiéu

f;=0,617 469 323, f, = - 0,596 795
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Bang 40 — Cac gia trj tinh chit R410A cuia thé Iong trén dwéng bot va thé hoi trén dwdng swong

Apsuat | Nhiét | Khéi Noi | Enthalpy | Entropy | C. C, Mt'jn Hé so
dé luwgng | néng c J-T
ﬂén% am
MPa 6 kg/m kikg | kdkg kJ/(kg'K) | kJitkgK) | kilkg-K) | mis K/MPa
Bot 00100 | _gg23 | 14606 | 7655 | 7656 04588 | 0,8862 | 1,3441 | 10040 | -0,3215
Suwong -8814 | 0,476 |357.77 | 37876 |2.0027- | 05442 | 06680 | 159,71 | 156,70
Bot 00150 | _g284 |14449 |8379 | 8380 04974 | 08620 | 13444 |9776 |-0,3156
Swong -82,75 | 0,697 |360,37 |381,90 |20635 | 05569 |06836 | 16151 | 137,58
Bot 00200 |_7879 | 14329 [8924 |e926 |[05258 [o0s8s596 [1,3455 [9s78 [-03105
Swong 7870 | 0,912 | 36231 |38425 |[20432 |[05670 |06964 | 162,79 | 125,06
Bot 0,025¢ | _7550 | 14231 | 9367 | 93,69 05484 | 08580 | 1,3468 | 9418 |-0,3060
Swong 7541 | 1,124 |36388 | 386,13 |20276 |o05757 |0,7074 | 163,78 | 115,92
Bot 0,0300 | _72,71 | 14148 | 97,42 | 97,44 05672 | 08569 | 1,3483 |9282 |-0,3018
Swong 7263 | 1,333 |36521 | 38771 |20151 | 05833 |07172 | 164,59 | 108,80
Bot 00400 | _gs12 | 1401,1 | 103,61 | 10364 |05978 | 08555 |1.3515 | 9058 |-0,2044
Swong -68,04 | 1745 |36737 |39029 |[1,9956 |05964 |0,7344 | 16584 | 98,17
Bot 0,0500 | _g439 | 13897 | 10866 | 10870 |06222 | 08548 | 1,3546 |8876 |-02878
Swong 6431 | 2151 |36911 |392,36 |[19807 |06075 |0,7492 | 166,78 | 90,44
Bot 00600 |_g122 | 13800 | 11296 | 11300 |o086426 | 08544 | 13577 |8721 |-0.2818
Swong -61,14 | 2551 |37058 |39410 |19687 |[06172 |07624 | 167,53 | 84,44
Bot 0,0800 | _s598 | 13639 | 120,08 | 12014 |[o06758 | 08543 | 13636 | 8465 |-0,2708
Swong 5590 | 3,342 |37299 | 39892 |19500 |06338 |0,7855 | 168,66 | 75,56
Bot 0,1000 | 51,70 | 1350,5 | 12592 | 12599 |0,7024 | 08546 |1,3603 | 8256 |-0,2609
Swong -51,62 [4,123 [374,92 | 399,17 |1,9358 |0,6477 |[0,8054 | 169,47 | 69,16
Bot 01013 | 5144 | 13497 | 12627 [12634 |07040 |08547 |1,3697 |[8243 [-02602
Swong -51,36 | 4,174 | 37503 | 39931 |1,9350 | 0648 |0,8086 | 169,52 | 68,80
Bot 01200 | 4808 | 13390 | 130,90 | 130,99 |[0,7247 - | 08552 |1,3747 | 8077 | -025186
Swong 4798 | 4895 | 376,54 | 401,06 |1,9243 | 06599 | 08231 |170,08 | 64,24
Bot 0,1400 | 4487 | 13288 | 13529 | 13539 |07441 | 08559 |1.3799 | 7920 |-02430
Swong. —44,79 | 5662 | 37795 |40267 |19147 | 06706 | 08391 | 170,56 | 60,30
Bot 01600 | _4202 | 13196 | 13922 | 13934 |o07612 |o0m8567 |1,3850 | 7779 |-0,2347
Swong -41,94 | 6425 | 37919 | 404,09 |[1,9065 | 06804 |0,8539 | 170,93 | 57.05
Bot 0,1800 | _39.44 | 13112 | 142,79 | 14293 |o07766 | 08576 |1,3899 | 7652 |—-0,2267
Swong -39,36 |7.183 | 38030 | 4053 |1,8993 |06892 |o08677 | 171,22 | 5430
Bot 0,2000 | _37,07 | 13034 | 146,07 | 14623 |07905 |o0,8585 | 1,3946 | 7534 |-0,2190
Swong -36,99 | 7,940 | 381,31 | 406,550 |1.8928 | 06974 |08806 | 171,45 | 51,94
Bot 0.2500 | —31,88 | 1286,1 | 153,32 | 153,51 08200 | 08608 |1,4061 | 7275 |-0,2006
Suong 31,79 | 9,822 |a3s34s | 40893 |1,8794 | 07155 | 09100 | 171,83 | 47.24
Bot 03000 | 2744 | 12711 | 159,56 | 159,80 |08466 | 08631 | 14172 |7053 |-0,1830
Swong 2735 | 11,697 | 38529 | 41094 |[1.8685 |[07310 |o09365 |172,01 4370
Bot 03500 | 2354 | 12576 | 16508 | 16536 |08689 | 08655 | 1,4279 |6856 |-0,1660
Suong 2345 | 13,569 | 386,84 | 41264 |1,8593 |0,7447 |0,9608 | 172,06 | 40,90
Bot 04000 | _20,04 | 12453 | 170,05 | 170,38 |08887 | 0,8678 | 14384 |6678 |-0,1493
Swong -19,95 | 15442 | 388,20 | 414,10 |[1,8514 | 07570 [ 0,9834 | 172,00 | 38,62
Bot 04500 | 1587 | 12339 | 17480 | 17496 |o09065 | 08702 | 1,4487 |6516 |-0,1329
Suong -16,78 | 17,318 | 38940 | 41539 |1,8445 | 07682 | 1,0049 | 171,87 | 3672
Bot 05000 | _1396 | 12233 |[178,80 | 179,21 |09228 |0,8725 | 14589 |6367 |-0,1166
Swong 13,86 | 19,198 | 39048 | 41653 |1,8383 |o0,77786 | 1,0253 | 171,68 | 35,10
Bot 05500 |_1126 | 12134 18272 | 183,17 |09379 | 08747 | 14690 |622,7 | -0,1004
Suong -11,16 | 21,085 | 391,46 |41754 |1,8326 |07881 |1,0450 | 171,44 | 33,70
Bot 06000 |_g74 | 12039 |186,39 | 18689 |[09518 | 08770 [ 14791 | 6096 [-0,0843
Swong -864 | 22979 |39234 |41846 |1,8275 |07970 | 1.0841 | 171,16 | 32,48
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Bang 40 (két thuc)
Ap suat | Nhiét | Khéi N6 Enthalpy | Entropy | C, Co \tlzn Hé b
dae luwgng | ning c J-T
riéng am
MPa G kg/m kdkg | kJikg kJ/tkg-K) | kJitkg-K) | kditkgK) | mis K/MPa
Bot 0.6500 (6,38 | 11949 189,86 | 19040 |09649 |08792 |[1.4891 [597.3 |-0,0681
Suong 628 | 24,882 | 393,16 |41928 |1,8227 |08054 |1,0827 | 170,85 | 31,40
Bot 0.7000 | 415 | 11863 | 193,15 | 193,74 |o09772 |o0.8815 14991 | 5856 [-0,0519
Swong 4,05 | 26,795 | 39390 |42003 |1,8183 |08133 |1,1008 | 170,52 [ 30,44
Bot 07500 | 204 |1178,1 | 196,28 | 196,92 |09888 |08837 | 15002 [5745 |-0,0355
Suong -1,93 | 28,718 | 394,59 | 420,71 18141 | 08207 | 1,118 | 170,16 | 29,58
Bot 08000 | 003 | 11701 | 199,27 | 199,96 |o0,9998 | 0,8859 1,5193 | 5639 | -0,0191
Swong 0,08 |30652 |39523 |421,33 |1.8102 | 08278 1,1362 | 169,78 | 28,80
Bot 09000 (372 |11549 | 204,91 | 20569 1,0204 | 0,8902 15306 | 5439 | 0,0142
Suong 383 |[34557 |30637 |42241 |18030 |08409 |1,1708 | 168,98 | 27.45
Bot 10000 | 747 | 11405 | 210,15 | 211,02 1,0392 | 0,8945 15602 | 5254 | 0,0482
Swong 7.27 | 38515 |397.35 |42331 |17964 |08529 |1,2051 | 168,13 | 26,32
Bot 12000 | 1334 |1113,7 | 21969 |[220,76 |1,0730 | 0,9030 1,6025 | 4919 |0,1190
Suong 1346 | 46,611 | 398,94 | 42468 |1,7846 |[08746 | 1,2743 | 166,32 | 24,52
Bot 14000 | 18,79 | 1088,8 |22827 |22056- |1,1027 | 09114 16469 | 462,0 | 0,1943
Swong 18,91 | 54,978 | 400,12 |42559 |1,7741 [0,8943 | 1,3466 | 164,40 | 23,14
Bot 16000 | 2368 | 10652 |236,15 [237.65 |1,1296 |09199 |16941 |4347 |02751
Swong 23,80 | 63652 |40097 | 426,11 1,7644 | 09128 | 14241 | 162,40 | 22,03
Bot 18000 | 2813 | 10426 | 24346 |24519 |1,1542 | 00285 1,7447 | 409,5 | 0,3628
Suwong 28,25 | 72672 | 401,54 |42631 |1,7562 |0,9308 | 15090 | 160,33 | 21,11
Bot 20000 | 3222 | 10207 [250,33 | 25229 |1,1769 |09374 | 17998 |[386,0 | 0,4586
Swong 32,34 | 82083 |401,87 |42624 |1,7464 |09485 | 16033 | 15820 | 2033
Bot 22000 | 36,02 |999,2 | 256,85 | 259,05 1,1983 | 0,0465 1,8608 | 3638 | 0,5643
Swong 36,14 | 91,932 | 401,97 |42590 |1,7379 |0,9663 |1,7094 | 156,01 | 19,64
Bot 24000 | 3956 |978,0 | 263,07 | 26552 1,2185 | 0,9560 1,9295 | 3427 | 06821
Suong 39,68 | 102,28 | 401,86 | 42533 |[1,7294 | 09843 |1,8306 | 153,77 | 19,03
Bot 26000 | 4289 |957,0 |269,05 |271,77 |1,2377 [09660 |20082 |3224 | 08150
Svong 43,00 | 113,19 | 401,54 |42451 |1,7209 | 1,0025 | 1,9708 | 151,48 [ 18,47
Bot 2,8000 | 46,02 | 9358 |27485 |277.84 1,2561 | 0,9767 2,1005 | 302,9 | 0,9665
Swong 46,14 | 124,76 | 401,02 |42347 |[1,7123 |1,0212 |2,1357 | 149,12 | 17,96
Bot 3.0000 | 4899 | 9145 |28050 (28378 [1,2740 |09881 [22112 |2838 [1,1416
Swong 49,10 |137,09°°| 400,29 |422,18 |1,7035 | 1,0404 |[2,3331 | 146,70 | 17,47
Bot 32000 | 51,81 | 8926 |28604 |28962 |[12013 |1,0005 |23479 |[2652 [1.3469
Swong 51,91 | 150,31 | 399,33 | 42062 16944 |1,0802 |25750 | 144,22 | 17,01
Bot 34000 | 5449 |8700 |[29152 |29543 (13085 |1,0141 |25218 [2468 | 15013
Suwong 54,59 | 164,62 | 398,12 | 41878 | 16849 |1,0810 |2,8793 | 14167 | 1655
Bot 36000 5705 |8463 |[297,00 [301,26 |1.3254 [1,0205 |27517 | 2285 | 18874
Swong 57,15 | 180,26 | 396,63 | 41660 | 1,6747 | 1,1031 32757 | 139,03 | 16,09
Bot 38000 (5950 [821,0 |30253 |307,16 [1,3425 |1,0472 |3.0704 |2103 | 22534
Suwong 59,59 | 197,60 | 394,80 | 414,03 | 16638 |1,1267 |38154 | 13629 | 1561
Bot 40000 | 6185 | 7935 |[30820 |31324 |[1,3600 |[1,0684 |35413 [191.9 | 27169
Suwong 6193 | 217,17 | 392,55 |41097 |1,6517 |1,1527 | 45957 | 133.43 | 15,10
Bot 42000 ) 64,10 | 7626 |[31414 | 31965 [1,3783 [1,0950 [43058 |173.3 | 33224
Swong 64,17 | 239,86 | 389,73 | 407,24 | 16380 |1,1820 |58263 | 130,40 | 1453
Toi
ha,‘, 49026 | 71,36 | 4595 | 357,88 | 368,55 | 1,5181 o e ® 9,7477

b

. Biém bot va diém suong tai mét didu kién khi quyZn tiéu chuan
Céc gia trj clia Cy, C, va w tai didm t&i han khéng dwgc bao gdm trong tigéu chudn nay.
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5.15 R507A — R125/143a (50/50)

Bang 41 — Thanh phén cta R507A

TCVN 11275:2015

i . Thanh phin Ha sé khéi Iwgng Hé s mol

1 . R125 0,50 0,411 83971

2 R143a 0,50 0,588 160 29
M = 98,8584 g/mol

5.15.1 Pham vi tinh toan

Céc hé sé cd hiéu lyc trong céc pham vi sau:

Tonin = 161,34 K, Trax = 650 K; Prmax = 100 MPa; pmax = 15,85 mol/l (1 332 kg/m®)

Tonin = 172,52 K, Trsax = 500 K; Prax = 60 MPa; pmax = 14,96 mol/L (1 468 kg/m®)

5.15.2 Tham s twong tic (cac phwong trinh 19 va 20)

§12 = 5,551, §12 == 0,000 445 2

Bang 42 — Céc hé sé va s mii ciia cac ham sé dw [phuong trinh (21)]

Cap thanh phdn R125/143a *
k Ny k -dy I
1 -0,013073 74 1 1
2 0,018 259 0,35 3 1
3 0,000 008 129 9 10,0 1 2
4 0,007 8496 53 2 3
®i=1;j=2;F2=1,1697

5.15.3 Cac tham sé trang thal tham chiéu

fy = 0,630 988 493, f, = 19,345 427

59



TCVN 11275:2015
Bang 43 - C4c gi4 tr] tinh chit R507A ciia thé 1dng trén dwéng bot va thé hoi trén dwdng swong

Apsult | Nhigt | Khoi N&i | Enthalpy | Entropy | Cv Co vgn Hé s0
ad luwgng | néng toc J-T
rlén% am
MPa *C kg/m kJkg | kJkg kJi(kg-K) | kJitkg-K) | kJi(kg-K) m/s K/MPa
Bot 00100 |_gs526 | 14327 [ 8221 |9221 05310 | 07633 |1,2026 | 9265 |-0,3545
Swong | 8524 | 0639 |297,04 |31268 |1,7044 | 05669 |06573 | 13388 | 112,99
Bot 00150 |_7966 | 14161 | 98,94 | 98,95 05663 | 07720 |[1,2028 |889,9 |-03494
Suwong -7965 [ 0934 |30000 |31606 | 16884 |0,5809 |[06730 | 13547 | 96,12
Bot 0,0200 | _7544 | 14036 | 104,02 | 10404 | 05923 |07780 |1,2044 |864,2 |-0,3442
Swong -7543 |.1.223 | 30226 | 318,61 16776 | 05916 | 06851 | 13653 | 85,83
Bot 00250 |_7201 | 13934 | 10816 | 10817 |06130 |0,7826 | 1,2067 |8443 |-0,3393
Swong -72,00 | 1,506 | 304,10 | 320,70 | 1,669 |06003 |06951 | 137347870
Bot 00300 | _go 10 | 13847 | 111,67 | 11169 | 06304 |[0,7865 | 12091 |8279 |-0,3346
Suong 58909 | 1,786 | 30567 | 32247 |16633 |06077 |0,7039 | 137,99 | 73,37
Bot 00400 | .g4,20 [13704 | 11749 | 11752 |o06586 |07926 |1,2141 |801,8 |-0,3258
Suvong 64,29 | 2,337 | 30828 |32539 |16538 |06201 |0,7186 | 139,00 | 65,80
Bot 10,0500 | @037 | 13586 | 12225 | 12229 |o0e812 |o07976 |1,2191 |7812 |-03176
Swong 60,37 | 2880 |31041 |32777 |16469 |06304 |07310 | 139,75 | 60,55
Bot 00600 | _57,04 | 13485 | 126,32 | 126,36 |0,7001 | 08017 |12238 |764,1 |-0,3100
Suong -57.04 | 3416 | 31223 [32979 |1.6415 |06392 |07418 | 140,33 | 56,62
Bot 00800 |_s51,53 | 13316 | 133,08 |13314 |0,7310 (08085 |1.2326 |7363 |-0,2960
Suong -5153 | 4474 |31525 |333,13 |1,6334 |06540 |0,7605 | 141,18 | 51,02
Bot 0,1000 | 4701 | 13176 | 13865 | 138,73 |0,7559 | 0,8141 |1,2408 | 7140 |-0,2832
Suong -4701 | 5517 |31772 | 33585 |16276 |06662 |0,7764 | 141,76 | 47,13
Bot 0,1013" | 4674 | 13168 | 13899 | 13907 |07574 |o08145 |1,2413 | 7127 | -0,2824
Suong 46,74 | 5586 | 317.87 [ 336,01 |16273 |[06670 | 07774 | 141,79 | 46,91
Bot 0,1200 | 4316 | 13056 | 14344 | 14353 |[0,7769 | 08190 |1,2483 |6952 |-0,2712
Suong 43,16 | 6,551 | 31983 |33815 |1,6231 |06769 |0,7905. | 142,17 | 44,21
Bot 01400 | _3979 | 12949 | 14765 | 147,76 | 0,7951 | 08232 |1,2555 |6789 |-0,2598
Suong 3979 | 7578 | 32168 (340,15 |1,6195 |06863 |08033 | 14247 | 41,91
Bot 0,1600 | _3g,77 | 12852 | 15144 | 151,57 |08113 |08271 |1,2622 |6643 |-0,2488
Swong 36,77 | 8599 |32333 |341,93 |16166 |[06948 |08152 | 14267 | 40,03
Bot 0,1800 | _3403 | 12764 | 15490 | 15504 | 08258 |0,8306 | 12686 |661,2 |-0,2383
Swong 3403 | 9616 | 32482 |34354 |16141 |0,7026 |08262 | 142,82 | 38,45
Bot 0,2000 |_-31,52 | 12682 -|.158,08 | 158,24 | 0,8380 | 0,8339 |1,2748 |6392 |-0,2280
Suong -31,51 | 10631 | 32619 | 34500 |16119 |0,70908 |0,8367 | 142,90 | 37,11
Bot 02500 |_2599 | 12498 | 16514 | 16534 |08679 |08411 |1,2803 |6129 |-0,2034
Swong 2599 | 13,159 | 329,18 | 348,18 |1,6077 | 07259 |0,8607 | 142,96 | 34,44
Bot 03000 |_2126 | 12337 | 171,24 | 171.48 08924 | 08475 | 13029 |6905 |-0,1797
Suwong -21,25 | 15682 | 331,72 | 350,85 |1.6044 |07399 |08825 | 142,84 | 32,43
Bot 0,3500 | 7,10 | 12193 | 176,66 | 176,95 | 09137 |08532 | 1,3158 |570,7 |-0,1565
Swong -17.08 | 18,208 | 33393 |35315 |1.6019 |0,7524 |0,9028 | 142,60 | 30,85
Bot 04000 |_1336 | 12061 | 181,56 | 181,89 |09327 |08584 |13282 |5530 |-0,1337
Swong 13,35 | 20,741 | 33580 | 35518 |1,5998 |0,7637 |09219 | 142,28 | 29,57
Bot 04500 |_g97 |11938 | 186,05 |18643 |09499 |08633 | 13403 |5369 |-0,1111
Suwong 995 |23284 |33767 [35699 |15980 |[0,7741 |09401 | 141,89 | 2849
Bot 05000 |_g85 |11823 | 190,21 | 19063 |o09657 |o0.8678 | 13520 |[522,0 |-0,0884
Swong 683 |25841 |33928 |[35863 |15965 |0,7836 |09577 | 14145 27,59
Bot 05500 |_396 |1171,5 | 194,10 | 19457 |09802 |08720 |1,3636 |5083 |-0,0857
Suong -394 |28413 | 340,75 | 360,11 |1,5951 |07924 |09747 | 140,98 | 26,81
Bot 06000 |_126 |1161,2 | 197,75 | 19827 |0,9937 |o08760 | 13751 |4953 |-0,0427
Suong -1,24 |31,003 | 342,11 [36147 |15939 |0,8007 |09913 | 14047 | 26,14
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Bang 43 (két thic)

TCVN 11275:2015

Ap suat | Nhiét | Khoi Nai Enthalpy | Entropy | Cv Cx \{Zn Hé so
dae luwgng | néng c J-T
ﬂéng a&m

MPa °C kg/m kJ/kg | kJikg kJi(kg'K) | kd/(kg-K) | kditkg'K) | mis KMPa

Bot 06500 |128 |[11513 [20121 |201,77 |1,0084 |o08798 |1,3865 |4832 |-0,0196
Swong 130 |33812 | 34337 | 36271 |15928 |0,8086 |1,0077 | 139,93 | 25,56
Bot 0,7000 | 367 | 11418 | 204,49 | 205,11 1,0183 | 08835 |1,3979 | 4717 | 0,0040
Swong 370 | 36243 | 34455 | 36386 |15918 |08160 |1,0240 | 139,37 | 25,03
Bot 0,7500 | 594 | 11327 |20763 |20829 |1,0206 |08870 |1,4003 |460,7 |0,0279
Swong 507 |38897 |34564 | 36492 |15008 |08230 |1,0401 | 13879 | 2457
Bot 08000 |g10 | 11238 [21063 |211.34 |1,0404 |08903 |1,4207 |4503 |0,0523
Swong 8,13 | 41,575 | 346,67 | 36591 15809 |[08298 |1,0563 | 138,19 | 24,15
Bot 08000 | 1213 | 11068 | 216,20 | 21710 |1,0604 |0,8968 | 14438 |4307 | 0,1025
Swong 1216 | 47.010 | 34854 | 36768 |15882 |o08427 | 1,0891 | 13695 | 23,45
Bot 1,0000 | 1584 | 10906 | 221,56 | 22248 |1,0788 |0,9029 |1,4874 |4125 | 0,1551
Swong 1587 | 52550 | 35020 | 369,22 |1,5865 |0,8550 |1,1227 | 13567 | 22,87
Bot 1,2000 | 2249 | 10600 |231,21 |23234 |41.1119 |09143 |1,5170 |3795 | 0,2691
Swong 2253 | 64,044 | 35300 |371.74 |15834 |o08781 |1.1941 | 132,98 | 21,98
Bot 14000 | 2836 |1031,0 [239,93 |241,20 |11412 [09250 15713 |3499 |0,3977
Swong 28,40 | 76,121 | 35525 | 37364 |1,5802 |o0,9001 |1,2738 | 130,18 | 21,31
Bot 16000 | 3363 | 10030 |24798 |24958 |1,1678 |09355 |1,6321 |3227 | 0,5449
Suong 3367 | 88893 | 357,04 | 37504 |15767 |09216 | 1,3644 | 12727 | 20,81
Bot 18000 |a3g43 | 9756 |25551 |257,35 |1,1923 09460 |[1,7020 |297,4 | 0,7161
Suwong 3846 | 10248 | 35842 | 37599 |[15731 |[09428 |4.4707 | 12428 | 20,41
Bot 2,0000 | 4283 | 9482 |26263 | 264,74 12152 | 09567 | 1,7846 | 2735 | 09183
Swong 4287 | 117,05 | 359,45 | 376,53 |1,5690 |0,9640 | 1,5985 | 121,20 | 20,08
Bot 22000 | 4891 | 9205 |26945 |271,84 |1,2388-.[0,9679 | 1,8854 |2508 | 1,1615
Swong 4695 | 132,79 | 360,12 | 37668 - | 1,5644 |0,9852 | 1,7569 | 118,04 | 19,81
Bot 2,4000 | 50,72 | 8921 276,04 | 278,73 12576 | 0,9800 |20128 | 2289 | 1,4600
Swong 6075 | 149,09 | 360,43 | 37643 |1,5592 | 1,0069 | 1,9610 | 114,80 | 19,58
Bot 26000 | 5428 |8626 |28249 |28550 |1,2777 |09934 |21818 |2075 | 1,8360
Suong 5432 | 169,04 | 36036 |37574 |15532 |1,0204 |2,2368 | 111,48 | 19,35
Bot 2,8000 |5763 (8312 |28887 |29223 |1,2974 |1,0088 |24206 | 1864 |23252
Swong 5767 | 19055 | 350,84 | 37453 |15462 |1,0531 |26338 | 108,06 | 19,09
Bot 30000 |e080 | 7969 |20528 |299,05 |13172 |1,02711 |2,7910 | 1654 | 29890
Swong 6082 | 21550 |35877 | 37269 |1,5377 |1.0790 |32592 | 104,54 | 18,77
Bot 32000 |e378 | 7579 |301,91 |30813 |1,3375 |[1,0504 | 34581 | 144,1 | 39440
Swong 6381 | 24574 | 356,93 | 369,95 |1,5269 |1,1083 | 4,3941 | 100,89 | 18,30
Bot 34000 |es61 | 7099 |30911 [31390 |[1,3506 |1,0828 | 50548 | 1222 |54432
Suong 6663 | 28553 | 35382 |36573 [15122 |1,1439 |7.0760 |97,03 | 1752
Bot 36000 |pg8,45 | 657,98 | 31553 | 320,89 1,3796 | 1,1237 10,2657 | 1036 | 7,4847
Swong 6855 | 67905 | 31387 |31913 |[1,3743 |1,1024 |6,5048 | 112,80 | 6,40

;$ 37050 | 7062 | 4908 | 332,90 | 34045 | 14368 b b b 12,3835

Didm bot va diem strong tai mot dieu kign khi quyén tiéu chuan

® Céac gi4 tri clia Cy, Cp va w tai Gidm t6i han khdng dugc bao gdm trong tidu chuén nay.
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Phuluc A
(Quy dinh)

Cac yéu cau ddi véi sy thye hién doi hoi phai phli hgp véi tidu chudn nay

Bét c(r chwong trinh may tinh nao hoac si thie hién khac d@éi voi tiéu chudn nay phai thda man cac
yéu cau dwgc quy dinh trong phy luc nay trwéc khi co thé ddi hdi s phl hop véi tiéu chudn nay. Cac
yéu cau nay phai do ngudi phat trién sy thyc hién riéng biét thie hién.

A.1 Thwe hién cac phwong trinh trang thai quy dinh

Mot thuat todn phi hop véi tiéu chudn nady néu thie hién tre tiép (dbi véi méi méi chat lanh ddi hdi
phéi cé sy phu hep) phwong trinh trang thai dwoc quy dinh trong Didu 5 cling véi cac phurong phap
tinh toan céc tinh chét nhiét G¢ng dwece cho trong Phy Iyc B va thuat toan nay clng phai dwgc chirng.
minh 1 cd thé t4i tao ra “céc gia tr kidm nghiém” cho c4c méi chét lanh dwec cho trong Phy lyc D. Vi
c4c tinh chét dwoc danh sé trong tiéu chudn nay da duoc tinh toan khi str dung cac phwong trinh trang
thai dwoc quy dinh trong Pidu 5, cho nén bét c sw thuc hién khac nao d6i véi cac phwong trinh nay
cling nén tao ra cling cac gia tri. Yéu ciu v& tai tao ra "cac gia trj kim nghiém" phyuc vu cho kiém tra sy
thwe hién. "Céc gia tri kiém nghiém" nay bao dwgc mét pham vi rong nhiét @6, ap suét va khéi lvong
riéng va c6 thé hoan toan kiém tra dugc sy the hién. Sé lwgng céc chi sé c6 nghia dwoc liét ké cho
cac gia trj kiém nghiém nay vuot xa sb lwong duec bdo dam bdi @ khang 8n dinh clia céc de liéu
thwe nghiém va phwong trinh trang thai. 86 lwgng 16n cac chir sé c6 nghia d4p (ng cho phat hién ra
bét ctr sai sé nao co thé xay ra trong qué trinh thye hién; néu mét qua trinh thiee hién tai tao ra mét
cach thanh céng céc gia tri kiém nghlém (trong pham vi 1 chr s6 cudi cing dwoc liét k&) thi sy thyc
hign nay cd kha ndng dung dbi véi tat ca céac diéu kien.

A.2 Yéu ciu thye hién khac clia cac tinh chét

Mbt thuat toan phi hep véi tiéu chudn nay néu bing bAt cir phirong phép nao cling téi tao ra cac gia trj
clia cac tinh chét nhiét déng dwgc quy dinh trong tiéu chuén nay cho cac méi chit dwoc dwa vao thye
hién. Mot thuat todn ddi héi sy phit hop trong phan (Goan nay cé thé &p dung dwec cho toan bd dai
nhiét @3, 4p suét va khéi long riéng va 4p dung duoc cho toan bd tap hop cac tinh chit hoXc cho bét
cir pham vi nhd nao clia cac diéu kién va/hodc tap hep nhé céc tinh chét. BAt ci thuat toan nao cling
phai cdng bb cac méi chét cé thé 4p dung duge va cAc tinh chét va pham vi c6 thd 4p dyng duoc clia
no. Cac dung sai cho phép gilra cac gia trj cla tinh chét dwec quy dinh trong tiéu chudn nay va cac
dung sai gitra céc tinh chat clia mét qua trinh thie hién khéc c6 thé thay dbi va dwoc quy dinh nhu
sau:

- Ap suét hoi: + 0,2 %:

- Khéi lwong rieng:  + 0,2 %:
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-Ndindng:  + mét.gid tri khong ddi bang t&i 0,2 % ndi nang héa hoi & nhiét do diém sbi chuén; xem
chu thich;

-Enthalpy:  + mét gia tri khdng ddi bing t6i 0,2 % enthalpy héa hoi & nhiét dd didm sbi chudn; xem
chu thich; .

-Entropy:  + mot gia tri khéng ddi bing t&i 0,2 % entropy héa hoi & nhiét @6 diém sbi chuén; xem
cha thich. =

-C,Cpvantécam: +1,0%

- Hé sbé Joule - Thomson: +1,0%

CHU THICH: Nhiét d6 diém ba thé dwoc ding dé xac dinh c&c dung sai cho R744 (carbon dioxide). Cac dung sai
cho phép @i v&i ndi naing enthalpy va entropy duec cho trong Bang A.1.

M@t qua trinh thie hién khac phai chirng minh ring c6 thé dap (rng dwoc cac dung sai néu trén cho
toan bd pham vi cac diéu kién doi hdi phai cé sy phll hep. Céc tinh chét dwoc so sanh & khoéng nhiét -
dd khéng nhé hon 5 °C.

Bang A.1 — Dung sai cho phép dbi véi ndi ning, enthalgy va entropy

cho cac mbi chét thudc quy djnh trong tiéu chuan nay
Dung sai cho phép

onitiong | M09 | EEM | kg
R744 + 0,63 +£0,70 +0,0032
R717 + 2,51 +274 +0,0114
R12 + 0,30 +0,33 + 0,001 4
R22 + 0,42 + 0,47 +0,0020
R32 +0,70 +0,76 + 0,003 4
R123 +0,31 +0,34 + 0,001 1
R125 +0,30 +0,33 +0,0015
R134a +0,40 +0,43 +0,0018
R143a + 0,41 + 0,45 +0,0020
R152a +0,60 +0,66 +0,0026
R404A +0,37 +0,40 +0,0018
R407C +0,45 +050 - +0,002 1
R410A +0,50 +0,55 + 0,002 5
R507A +0,36 +0,39 +0,0017
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Phy luc B
(Tham khao)

Tinh toan céac tinh chit nhiét déng ctia méi chit tinh khiét tlr phwong trinh trang thai

Bat du véi mét phwong trinh trang thai twdng minh trong ning lveng Helmholtz rdt gon, vi dy céc
phurong trinh (1) @én (5), cac tinh chét nhiét ddng duoc xac dinh bdi cac cong thirc sau:

aq’ 3
= it A
p RTp[1+568J (B.1)
u= RT[r%w:-%‘-) : (B.2)
o or
o 8, 5%
= o - TP St o S-S 4 2 | B.
h RT[1+: % +tat+aaa] ®.3)
s= R[—(d),d +¢,) +T%+T%:| (B.4)
N 9, B.5
g RT(1+¢”+¢'+588J (8.5)
2 i -
& = R[--ﬁ %9.-12 _;24;_,] 86)
o 5 5%,
[1+838L a‘asa:]
C,=C,+R - B.7)
1+2z5%+a~32‘%’2L
o 2 Y
1482 52t
_JRT 0%, 3%, [ o 553‘]
W= 1+283§+82 PO C (B.8)

R

Trong dé:

w  lavén téc am;

M 14 khéi lwong phan t&r néu phuong trinh trang thai trén co s& phan tl, va M 1a 1 néu phwong
trinh trang thai trén co s& khéi lvgng. '
Hé s6 Joule-Thomson p dwgc cho bdi:
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2 2 .
5 45098, 500

. a5 38*  abon (8.9)
""Re 3, . ) [ 20%s 0% 80, . +20% )
{1+538L—81£;] +[—‘E _é'l:_zld_t #][14‘2854’8 'gz“]

Tinh toan cac tinh chét bio hda cho mét mdi chét tinh khiét tai nhiét dé rat gon da cho, 1, doi hdi mét
phép I3p lai d@é tim céc khdi lwgng riéng 16ng va hoi rdt gon tai trang thai bdo hoa, 5,, v 4,,,, chung thda

man tiéu chuan Maxwell:

p(1,85) = P(T.8,55) (B.10)
Va
9(1,855) = 9(T.8,45) (8.11)

Ap sut thda man phwong trinh (B.10) 12 4p suét hoi. Céc tinh chét nhiét dong khéc tim dwoc bang st
dung cac phwong trinh (B.1) @én (B.9) v&i c4c bién vao t, &, vas,,.

C4c dao ham cla phan dw clia ndng lwgng Helmholtz rit gon st dung trong céc phuong trinh (B.1)
dén (B.9) dwoc cho dwdi dang cac hé sé va cac sé ml clia phwong trinh trang thai bing c4c céng thire
sau.

b = 2 Nye+8% exp()[ -, (8 -, Jexp[ -y (c-v)™ ] (8.12)
k
a% = YN 148% exp[ -0, (5 - &, )* Jexp[ B, (x—1)™ ][ d — 8o (3-8 ] (B.13)
k

T% = ;th’*sdk exb["‘“k(a = ek)k ]exP["Bu(T ¢ i ][tk = Bm (T -y )m‘ﬂ] (B.14)
§? 6 _ > N, th5% exp[—u (5-¢ ) ]exp[-—[s (t=y )™ ] x

32 4k K K A (B.15)
X {a*(a - s)k"[a;‘:ﬁ(a —g)* —ot (Il — 1)] -28d, 0,1 (8 — )" +d, (d, -1)}
208 YN, T48% exp[ -0, (5 -5, )¢ ]exp[—ﬁ (x=y)™ ]

a2 - k K k k 1 (B.16)
e X {TZ(T - 'Yk)m'-z [ﬁ:m:(" = %)™ = Bamy (m, - 1)] -2t Bym (T -, >+ t(t - 1)} -

3%,
Tﬁ% = ;th"ﬁ* exp[—otk (8- Eik)"l ]eXP[-Bk(‘l =Yk )“\ ]x (8.17)

oox[d = 8ol (8- ) [t — Bmy (v 1™
Dé&i voi cac dao ham clia cac sé hang viing t&i han [cac phurong trinh (9) dén (12)], xem Béng 32 trong
tai liu tham khao Span and Wagner®®l,
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Thanh phan khi Iy twéng cla nang lvgng Helmholtz rdt gon va céc dao ham clia né str dung trong cac
phuong trinh (B.1) dén (B.9) duoc cho duéi dang cac hg sb va cac sb ma clia ham sb khi ly twdng
[cac phwong trinh (4) va (5)] bing cac cang thirc sau:

—f+l - RSP P _ _b_k]
¢jd—f,+_|_+lnp+(1_ c,)InT ;"“[wJ(tk]T +Zk:a,(ln[1 exp( S ] (B.18)
=——1+c +Zc T4 — +Za" exp[b } ‘l_1 (B.19)
4 L Y +1 T
by b) .
8 =1-c,- chT Zak[ ]exp[ J[exp(—_l_“—}A] (B.20)
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Phu lyc C
(Tham khéo)

Tinh toan cac tinh chéat nhiét dong ctia hén hep
tir phwong trinh trang thai

B4t dAu v&i mét phwong trinh trang thai clia hdn hep hién theo ning lwgng Helmholtz rit gon, céac
phuong trinh (16) @én (21), cac tinh chét nhiét dong clia hdn hop dwgc cho bdi cling céc bidu dién
giéng nhu cho c4c mdi chét tinh khiét [cac phuong trinh (B.1) dén (B.20)], trir c4c phuwong trinh ma
céc dao ham clia cac phdn dv dwoc bao gdm cac dong gop tir cac thanh phén tinh khiét va ham thira:

n n-1 n
¢mu.r = in¢i,r "'Z Z xix]q’ij,emss (C.1)
(53] =t jeis1
aq""'” Zxa +|Z ;x,x ;Nkr"‘ﬁ"* exp(-8* )(d, —1,8%) (C.2)
] +
:a’%‘:f- sz-z +Z Zx,x 3N, 745% exp(—Bh )t | (C.3)
i k
AT szz L +nf: ixx ZN 43% exp(-8*)x...
882 inf  juled £ o a ‘ (C.4)
; .x{ﬁ"‘ [#(8" - 1-(2d -1]+d,(d, -1}
az¢ n az n-1 n
""’” =Y xt 2——¢+2 ZxxFZNkr“‘a"" exp(-8*)t, (t, - 1) {C.5)
i=1 1 mitl
50 bms SO L "sd . G0
Bt Zx;:& +§ ;x,x}ﬁlzk;wkr 5% exp(-84)[ t,(d, -1, )] (C.6)

Céc dao ham clia thanh phan khi ly twdng cha ning long Helmholtz rit gon trong cac phwong trinh
(B.1) @én (B.9) dwoc 4p dung cho cac hdn hop Ia céc téng don gidn clia cac dao ham khi Iy twéng
thanh phn tinh khiét:

biis = Z"j(x,q;ml +xInx )+ +£IT (€7
=1 -

% - Z[ ,‘:——]+f T | (C.8)

az"’”"‘” =3 xe 2l (©9)

Tinh toan cac tinh chét tai trang thai bao hoa 16ng-hoi ddi hdi mdt phép 1ap lai @& tim cac khéi lvgng
riéng 1dng va hoi rat gon §,, vas,,,, va cac hén hep 16ng va hoi xjq; V& xapi Chiing thda man cac

phwong trinh hé théng sau:

€7



TCVN 11275:2015

p(‘r'ﬁliq) = p(T! Svap) . (C‘10)

Va

fiai(Xiigin T:81q) = Frapi(Xyapin Ti0yap hfori=1..n | : (C.11)

P4 loang dan (fugacity), f, cho thanh phan i dwgc cho béi

fi= x]bRTexp[—a(M“‘l‘“)] . (C.12)
ani TV,

Trong d6 n; 14 sb phan tir clia thanh phén i trong hén hop, va cac dao ham dudc l4y khi gitr kndng dabi
nhiét 9, thé tich tdng (khdng phai thé tich phan tt¥), va sb phén tlr clia cac thanh phan khac.

Gidi cac phwong trinh (C.10) va (C.11) khi da biét cac hop chét 16ng hodc hop chét hoi, thir ty twong
&ng véi didm bot hodc didm swong. Khi do dp suét thda man phwong trinh (C.10) I ap suét diém bot
ho3c ap suét didm swong. Cac tinh chit nhiét déng khac xac dinh dwgc bing st dung cac phuong
trinh (B.1) d&n (B.9) v&i C4C biéN VAO T, Xiqj, Xeapi » S VA 8y

Cac phuwong trinh trang thai cho cac hén hop cla R-32, R-125, R-134a, R-143a va R-152a dwoc dua
ra trong tai liéu tham khao Lemmon and Jacobsent?.
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Phulyc D
(Tham khao)

Cac trich din tai liéu cho cac phwong trinh trang thai va cac gia tri xac nhan

D.1 Quy dinh chung i

Cac phirong trinh trang thai quy dinh trong Didu 5 clia tiéu chun nay dwoc rit ra tir tai lidu khoa hoc.
Caéc trich dn cho cac phwong trinh nay dugc dwa ra & ddy, cling dwa ra 1 “cac gia tr kiém tra x4c
nh&n” m& rong ra mdt dai rong clia nhiét d9, ap suét va khéi Iwgng riéng, chﬂng c6 thé dwgc st dung
@& thir nghiém mét sy thiec hién clia bat ky cac phwong trinh nay. Mét sé con sé quan trong duoc liét
ké cho cac gia tri kim tra xac nhan nay vwet qua xa cac gia tri duec ddm bdo bing d9 khéng ddm bao
clia di¥ lidu thire nghiém va phuong trinh trang thai. Mot sé Ieong 1én céc con sé quan trong nhim dé
phat hién bat ky sai s c6 thé c6 trong viéc thyrc hién; néu mét sy thipe hign tai tao lai thanh cdng céc
gi4 trj 38 dwrge x4c nhan (trong gidi han 1 s8 cubi cling duwoc liét ké), thi sy thue hién dé gin nhw
chéc chén s& dugc hidu chinh cho tat ca cac didu kién.

D.2 R744 — Carbon dioxide

Céc gia trj cho phwong trinh trang thai cho R744 trong Bang D.1 dwoc l4y tir Span and Wagner™™.

Bang D.1 — Cac gia tr] tinh chit R744 trong midn pha don @& phyc vy 1am céc gl4 trj xac nhan cho
vige thyre hign phwong trinh trang théi

Nhigtdos | Khdi lwgng Ap sult Enthalpy | Entropy G G Van tic &m
riéng
K moll MPa Jimol Ji(mol-K) | JAmol-K) Ji(mol-K) m/s

240,000 0 0.000 100 0 | 0,199 544 2 x10™ 2022366 | 164,5949 | 26,0283 34,3436 244,590 ¢

240,0000 | 28,400 0000 | 0,931 599 9 x10? 698440 | 234204 | 44,0308 74474 3 12434482

304,128 2 1,0000000 | 0,224 327 6 x10' 2156239 | 93,2617 | 316412 45,8139 254,563 5

304,128 2 25,400 000 0 | 0,980 899 4 x10? 11 733,78 | 40,308 2 41,459 9 710779 10393937

600,000 0 0,000 1000 | 04157242 x107 30611,70 | 187,35643 | 36,3177 44,632 4 340,716 6

500,0000 | 17,400 0000 | 0,982 411 0 x10 25016,27 | 74,1352 | 41,2491 64,7135 698,279 9

D.3 R717 — Ammonia
Céc gid trj cho phwong trinh trang théi cho R717 trong Bang D.2 dugc 4y tir Tillner-Roth et all'!l,

Bang D.2 - Céc gia trj tinh chdt R717 trong mién pha don dé phyc vy 1am cac gia tri xac nhan cho
viéc thwe hién phwong trinh trang thai

Nhiét 4o Khél luwgng Ap suat Enthalpy | Entropy Cv Co Van téc am
riéng
K mol/l MPa Jimol JAmol'K) | J/(mol'K) | Ji{mal-K) mis
220,000 0 0,0001000 | 0,1829055x%10" | 23716,39 | 1546177 | 26,0073 | 34,3263 376,489 4
220,000 0 43,4000000 09566165 x10° 902,15 -2,603 9 51,3535 | 696163 | 2121,5016

405,400 0 1,0000000 | 0,3016720x10" | 2911716 93,4775 | 34,5700 | 48,9256 471,553 6

4054000 | 326000000 | 09845764 x10° | 1438554 | 41,6796 | 464910 | 73,9809 | 13424950

500,000 0 0,0001000 | 04157209x10™ | 3424909 | 178,2373 | 33,8510 | 42,1658 551,4208

500,0000 | 27.0000000 | 0,9918834x10° | 21471,86 | 57,1821 459853 | 756165 | 1077,2418
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D.4R12- I?ichlorodiﬂuoromethane

Céc gi4 tri cho phurong trinh trang thai cho R12 trong Béng D.3 dugc 1y tir Marx et al™.

Bang D.3 — Cac gi4 trj tinh chit R12 trong mién pha don dé phuc vy 1am céc gia trj xac nhan cho
viéc thwe hién phwong trinh trang thai

Nhiét dé Khéi legng . Ap suét Enthalpy Entropy Gy Ci Vin toc
riéng am

K mol/l MPa Jimol Ji(mol-K) | Ji(mol-K)} | J/((mol-K) m/s
180,000 0 0,0001000 |0,1496382 =107 | 3739220 | 2274783 [ 47,1168 | 554377 120,661 1
180,0000 | 14,6000000 | 0,895 3526 x10° 1921275 | 69,1469 | 674637 | 964142 '| 1252,4389
385,1200 1,0000000 |0,2432712x10' | 4917611 | 1939930 | 78,0273 | 1047000 | 138,8168
3851200 | 11,8000000 | 09772206 =107 | 4064190 | 1457187 | 81,5646 | 108,2738 | 832,2711
500,000 0 0,0001000 | 04157177 x10" | 61666,26 | 2934963 | 81,4140 | 89,7291 194,660 1
500,000 0 | 10,4000000 | 0,9430409 =107 | 53169,03 | 174,8614 | 87,7434 | 112,2587 | 689,5320

D.5 R22 - Chlorodiﬂuorqn'_lethane

Céc gi4 trj cho phwong trinh trang thai cho R22 trong Bang D.4 dugc 4y tir Kamei et all'.

Bang D.4 — Céac gia trj tinh chit R22 trong mién pha don dé phuc vy |am céc gia trj xac nhén cho
viéc thire hién phwong trinh trang thai

Nhiétdg | Khdilweng Ap suit Enthalpy | Entropy Cr C» Van téc am
K ﬁnf:l% MPa Jimol Jimot-K) | Jimol-K) | Jmol-K) m/s
180,0000 | 00001000 |0,1496419x10°° | 3134516 | 2009505 | 35,2506 | 435800 | 146,2431
180,0000 | 186000000 | 04841274 x10° | 10391,80 | 43,1954 | 50,6307 | 89,5335 | 12327885
3692950 | 1,0000000 |0,2465049x10" | 3935961 | 1536431 | 60,0388 | 82,1357 | 173,6703
369,2950 | 14,0000000 | 0,5416009 x10° | 27889,80 | 107,9768 | 65,0277 | 96,605v8 | 696,174 8
500,0000 | 00001000 |04157215x10° | 50457,59 | 250,8435 | 65,2379 | 735528 | 232,8206
500,0000 | 11,200 0000 | 0,574566 1 x10? | 40884,41 | 1374689 | 72,6905 | 1003219 | 519,184 8

D.6 R32 - Difluoromethang’ -
Céac gia trj cho phwong trinh trang thai cho R32 trong Bang D.5 duwgc lay tir Tillner-Roth and

Yokozekil".

Bang D.5 - Cac gia tr| tinh chit R32 trong mién pha don dé phuc vu lam cac gia trj xac nhén cho
viéc thwe hién phwong trinh trang thai

Nhiét do Khé? wgng Ap suit Enthalpy | Entropy Cv Co Vén téc &m
K nn?cr:lﬁ MPa Jimol Ji(mol-K) | Ji(mol-K) | JAmol-K) m/s
180,000 0 0,000 1000 0,149637 2 x107° | 24 642,56 1716134 | 27,5204 35,8453 193,540 8
180,0000 | 26,6000000 0,678 660 9 x10° 4 407,98 12,9529 52,0252 78,2430 14117500
351,2550 1,000 000 0 0,240 080 6 x10' 29 728,57 113,9705 | 45,166 1 65,5917 232,1893
351,25650 | 20,0000000 0,657 835 9 x10? 17 751,81 65,274 6 52,263 8 81,0824 824,899 9
420,000 0 0,000 1000 0,349203 5 x10™ | 35093,81 2004385 | 44,7119 53,026 9 282,144 4
420,0000 | 17,6000000 0,6827326 x10? 23 463,30 79,7732 56,027 4 84,070 4 6906199
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D.7 R123 — 2,2-dichloro-1,1,1-trifluoethane
Céc gia tri cho phwong trinh trang thai cho R123 trong Bang D.6 dugc l4y tlr Younglove and
McLinden!"¥, Phrong trinh ndy dwec chuyén tir dang MBWR cla chudn ban ddu sang dang ning

lwgng Helmholtz bang viéc ap dung phwong trinh (15).
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Bang D.6 - Cac gia trj tinh chit R123 trong mién pha don dé phuc vy lam céc gia trj xac nhan
cho viéc thwe hién phwong trinh trang thai

Khél Iwgng

Nhiét 4o Ap suat Enthalpy Entropy Cy Co Vén téc &m
K ﬂr::!?'l MPa Jimol J/{mol-K) Jimol-K) | JAmol-K) m/s
200,000 0 0,000 1000 | 0,1662361 %107 | 5193259 | 271,0154 72,9411 81,2722 110,034 5
200,0000 | 11,2000000 | 0,159 8029 x10? 20989,93 | 105,753 9 99,537 8 1406955 | 1125084 1
456,831 0 1,0000000 | 0,260763 8 x10' 7493217 | 268,8779 | 1284038 | 172,8208 118,162 1
456,831 0 8,2000000 | 0,392 3108 x10? 6161127 | 2274665 | 1270392 | 163,8284 | 556,202 0
500,000 0 0,0001000 | 04157138 =10 | 84 983,25 | 360,7633 | 1242356 | 132,5514 170,299 1
500,000 0 7,6000000 | 0,370 207 1 x10? 68699,97 | 242,8753 | 1304554 | 167,8948 | 4846798

D.8 R125 Pentafluoethane
Céc gi4 trj cho phwong trinh trang thai cho R123 trong Bang D.7 dworc lay tir Lemmon and Jacobsen®.

Bang D.7 — Cac gia trj tinh ch4t R125 trong mién pha don dé phyc vy 1am cac gia tri xac nhan
cho viéc thwre hién phwong trinh trang thai

Nhigtdd | Khdl lgng Ap suit Enthalpy | Entropy Gy Cs Van téc
riéng am
K mol/l MPa Jimol Jmolk) [ Jimol'k) | Ji(mol-K) m/s
200,0000 | 0,0001000 |0,1662721x10° | 3526467 | 2255869 | 659170 | 742362 | 124,901 3
200,000 0 | 14,0000000 | 0,4230252x10*> | 1590632 | 71,9354 | 858163 | 1235364 | 968,671 9
339,730 | 1,0000000 [ 0,2133243x10' | 45066,59 | 187,4642 | 101,757 7 | 131,7025 | 127,877 5
339,1730 | 11,4000000 | 0,549 4417 x10> | 3477190 | 13941778 | 1051168 | 139,1373 | 6354527
500,0000 | 0,0001000 | 04157197 x10° | 66051,40 | 308,3597 | 117.5950 | 1259100 | 192,577 1
500,0000 | 88000000 | 0,5760708x10° | 58381,94 | 1955930 | 1245709 | 152,1478 | 460,407 1

D.9 R134a -1,1,1,2-tetrafluoethane
Céc gi4 tri cho phwong trinh trang thai cho R134a trong Bang D.8 duwgc Iy tir Tillner-Roth and

Baeh"

Bang D.8 — Cac gi4 trj tinh ch4t R134a trong mién pha don dé& phuc vy Iam cac gia tr] x4c nhan
cho viéc thwe hién phwong trinh trang thai

Nhigtdé | Khéilwong Ap sudt Enthalpy Entropy C, Cp Vin tdc &m
K rrl::bgl MPa Jimol Ji(mal-K) Jimol-K) | JAmol-K) m/s
200,000 0 0,0001000 | 0,166 2625 x107° 36070,67 | 217,7195 57,504 2 65,9186 136,555 3
200,0000 | 15,5000000 0,554 122 4 x10° 13 479,24 56,317 0 83,6806 119,2796 | 11629885
374,2100 1,000 000 0,234 989 § x10' 4759485 | 183,166 9 98,6830 129,206 5 146,495 0
374,2100 | 12,200 0000 0,631 710 1 x10° 35 940,48 1345777 102,190 3 135,280 3 711,790 0
440,0000 0,0001000 0,365 830 3 x107 5729793 | 2786893 1005980 | 108,9132 197,021 5
440,0000 | 11,200 0000 0,685 725 9 x10? 4521773 | 156,266 6 110,0553 | 141,2536 634,823 3
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D.10 R143a-1,1,1 - trifluoethane
Céc gia tri cho phurong trinh trang thai cho R43a trong Bang D.9 duoc 1y tir Lemmon and Jacobsen'?.

Bang D.9 - C4c gi4 trj tinh chit R143a trong mién pha don dé phuc vu 1am cac gia trj xac nhan
cho viéc thye hién phwong trinh trang thai

Nhiét d Khai lwgng Ap suat Enthalpy | Entropy C, Cy Van téc am
K "o __MPa Jmol | Jimol'K) | Ji(mol-K) | Ji(mol-K) m/s
200,0000 | 00001000 |0,1662662x10~ | 2904532 | 193,1495 | 515321 | 59,8556 | 151,5792
200,0000 | 158000000 | 0,6482780x10° | 1124514 | 415760 | 71,0103 | 101,1230 [ 1142,1821
3458570 | 1,0000000 | 02158756 x10' | 37147,53 | 1483190 | 853922 | 1143278 | 158,3656
3458570 | 134000000 | 0,9014586 x10? | 2827115 | 986206 | 90,1575 | 1164968 | 879,874 8
500,0000 | 0,0001000 | 04157193 x10° | 5474198 | 2606810 | 99,0135 | 107,3286 | 2315595
500,0000 | 11,4000000 |0,9873305x10° | 4761664 | 1430770 | 108,779 | 1292323 | 717,998 8

D.11 R152a - 1,1 - difluoethane
Céc gia tri cho phwong trinh trang thai cho R152a trong Bang D.10 dugc l4y tr Outcalt and

McLinden®.

CHU THICH: Phwong trinh nay dwgc chuydn tir dang MBWR cla chudn ban ddu sang dang ning leong

Helmholtz.

Bang D.10 — Cac gi4 trj tinh chit R152a trong mién pha don dé& phyc vy 1am céc gi4 trj xac nhén
cho viéc thwe hién phwong trinh trang thai

Nhigtds | Kndilrgng Rpsudt | Enthalpy | Entropy Cv Co Van téc am
K b MPa Jmol | JimolK) | JKmolK) | JmolK) mis
180,0000 | 0,0001000 | 0.149 6270 x10~° | 28915,19 | 1809442 | 41,4242 | 49,7504 | 164,9256
180,0000 | 18,0000000 | 0524630 1 x10° | 564267 | 18,3012 | 69,8083 | 98,1565 | 1419,0161
386,410 | 1,0000000 | 0.2459315x10' | 39592,51 | 1431478 | 80,0710 | 107,4391 | 191,0085
3864110 | 13,400 000 0 | 0,542 090 6 x10? | 2738442 | 97,5238 | 84,8989 | 1145661 | 768,6721
500,0000 | 0,0001000 | 0415718 1x10~ | 5248290 | 2436089 | 882827 | 965070 | 2624235
500,0000 | 11,200 0000 | 0,5786932 x10° | 41011,44 | 1277170 | 958003 | 1235746 | 6022565

D.12 R404A — R125/143a/134a (44/52/4)

Céc gi4 tri cho phwong trinh trang thai cho R404A trong Bang D.11 duoc |4y tir Lemmon and

Jacobsen?,
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Bang D.11 - C4c gi4 trj tinh ch&t R404A trong mién pha don dé phuc vy lam céc gia trj xac nhén
cho viéc thwe hién phwong trinh trang thai

Nhietag | Khél legng Ap suat Enthalpy | Entropy Cv C; Van tc am
K rir::;ﬁ MPa Jimol Ji{mol-K) Ji(mol-K) Ji(mol-K) m/'s
200,000 0 0,0001000 | 0,166267 3 x10™ | 31684,93 | 206,060 1 56,9128 65,2353 139,726 2
200,0000 | 15,0000000 | 0,4780964 x10> | 12 470,14 63,1106 80,7377 1153352 | 1048,1612
3450000 | 1,0000000 | 02154787 x10" | 4055817 | 164,633 | 92,1580 121,829 8 143,863 8
345,0000 5,8000000 | 0,3715871x10' | 32697,30 | 138,5718 | 116,954 3 | 5684,1448 90,288 0
345,0000 | 12,2000000 | 0,5896887 x10% | 30313,09 | 1168357 96,128 2 126,538 8 698,246 4
440,0000 | 0,0001000 [ 0,365313x10° 52 653,79 | 266,2375 | 984125 106,727 6 201,6124
440,0000 | 10,4000000 | 0,5701971 x10% | 42711,70 | 148,9765 | 107,399 7 1354382 .| 5469269

D.13 R407C — R32/125/134a (23/25/52)

Céc gia tr cho phwong trinh trang thai cho R407C trong Béng D.12 dugc l4y tr Lemmon and

Jacobsen®.

Bang D.12 - C4c gi4 tr] tinh chit R407C trong mién pha don @é phuc vy 1am céc gia trj xac nhén
cho viéc thyre hién phwong trinh trang thai

Nhigtdd | Khdi élu'qmg Kp suat Enthalpy Entropy G G Van téc am
K ﬂm:ﬁ MPa Jimol Ji{mol-K) Jimol-K) | Ji(mol-K) m/s
2000000 | 0,0001000 | 0,1662675x10"| 31774,36 | 2026299 | 47,9672 | 56,2896 | 1504368
200,0000 | 17,9000000 |0,5539269x10% | 10927,61 | 452667 | 735139 | 107,0946 | 11521337
3550000 | 1,0000000 |0,2296400x10" | 3978821 | 1563051 | 78,7673 | 1054787 | 162,8759
3550000 | 84000000 |04352137x10' | 29746,16 | 1246699 | 965283 | 468,5232 | 137,9171
3550000 | 14,0000000 |.0,5573440x10° | 2802022 | 1082096 | 83,1180 |.1158428 | 6964329
420,0000 | 0,0001000 |0,3492023x10°| 47657,20 | 2486033 | 790361 | 87,3513 | 211,5896
420,0000 | 12,6000000 |0,5943621x10° | 3579697 | 1275952 | 89,3264 | 120,7056 | 598,8696

D.14 R410A — R32/125 (50/50)
Céc gia trj cho phwong trinh trang thai cho R410A trong Béng D.13 duoc lay tir Lemmon and

Jacobsen®,

Bang D.13 — Céc gia trj tinh chit R410A trong mién pha don dé phyc vy 1am céc gié trj xac nhan
cho viéc thyc hién phwong trinh trang thai

Nhiét dd Khéi lwgng Ap suat Enthalpy | Entropy C, Cp Vién téc 4m
K ﬂnf:lﬁ MPa J/mol Jimol-K) | Ji(mol-K) | Jimol-K) m/s
200,0000 | 0,0001000 |0,1662713x10° | 2827246 | 1899500 | 39,7554 | 48,0764 166,428 6
200,0000 | 206000000 | 0,5604455x10° | 882458 | 359898 | 63,5155 | 93,7168 | 1137,2484
340,0000 | 1,0000000 |0,2250477 x10' | 3387654 | 1351585 | 62,9147 | 86,9675 181,537 7
340,0000 | 100000000 | 0,4506823 %10" | 23770,26 | 101,6351 | 81,6398 | 397,0598 | 1567051
340,0000 | 16,2000000 | 05502400 %10° | 22189,48 | 86,7070 | 68,1838 | 99,8243 714,199 4
420,0000 | 0,0001000 |0,3492033 x10™ | 4144578 | 227,1144 | 63,5140 | 71,8291 233,252 9
420,0000 | 14,0000000 | 0,592 1754 x10° | 30450,19 | 1077763 | 74,1252 | 1046855 | 5844442
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D.15 R507A [R125/143a (50/50)]
Cac gia tri cho phwong trinh trang thai cho R507A tréng Bang D.14 duwgc lay tir Lemmon and
"Jacobsen®.
Béng D.14 — Cac gia trj tinh ch4t R507A trong mién pha don dé phuc vy lam céc gia tri xac nhan
cho viéc thwe hién phwong trinh trang thai

Nhigtds | Khdi lwgng Ap suat Enthalpy | Entropy C Cp Van tdc am
riéng '
K mol/l MPa Jimol Ji{mol-K) Ji(mol:K) Ji({mol-K) m/s

200,000 0 0,0001000 | 0,1662677 107 | 31767,48 | 206,8952 57,4580 | 657803 138,752 2
200,000 0 | 14,900 000 O | 0,460 896 0 x10° 12 596,27 54,278 6 80,9343 ;115.308 8 | 10353131
340,000 0 1,0000000 | 0,210473 4 x10' 40 236,28 | 164,0100 92,3857 123,280 7 140,846 5
340,000 0 7,2000000 | 0,343 9225 x10' 3104565 | 1344387 | 106,7609 | 474,594 0 124,120 2
340,000 0 | 12,200 0000 | 0,579 585 8 x10° 2992783 | 116,390 8 96,028 5 128,730 6 697,265 1
500,000 0 0,0001000 | 04157194 x10™° | 5956049 | 280,7039 | 106,666 1 114,981 1 212,906 8
500,000 0 9,400 0000 | 0,577 036 1 x10° 5135849 | 1679372 | 1143015 | 140,078 1 493,140 6
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Phu luc E
(Tham khao)
Sw bién dbi cac tinh chat cta hdn hop do dung sai thanh phin ciu thanh

TCVN 6739 (ISO 817) quy dinh céc thanh phan clia cac hdn hop méi chét lanh trong cac day R400 va
R500 nhung cling quy dinh cac sai léch cho phép (dung sai) so v&i cac thanh phan danh nghia. Cac
tinh chat nhiét dong thudng sé lam thay dbi khi thay ddi thanh phin clia hdn hop. Nhw vay, bét ci
dung sai clia thanh phan nao ciing biéu 16 sy bién ddi trong cac tinh chat nhiét déng. Mlrc A6 bién ddi
clia thanh phén chuyén thanh bién ddi clia tinh chét phu thudc vao nhidu yéu té, bao gdm:

a) Loai hé théng;

b) Tinh chét can quan tam, vi céc tinh chat nhiét dong khac nhau phy thudc mét cach khac nhau vao
thanh phan ctia hdn hop; '

¢) Vi tri clia didm trang thai trén b mat nhiét dong;
d) Céac bién ddi cb dinh trong qua trinh thay d&i thanh phén.

Théng tin v& cach lam thay ddi cac tinh chét nhiét dong do céc thay @i trong thanh phan ctia hdn hep
la quan trong di véi danh gia d6 khdng bn dinh trong céc tinh toan ky thuat. Sy phan tich dwoc trinh
bay trong phy iyc ndy cung cip mét danh gid nao d6 v& tac déﬁg nay. Théng tin nay chi diing dé tham
khdo; céc tinh chét dwoc quy dinh trong tiéu chudn nay 1a cac tinh chat & cac thanh phin danh nghia
dwore quy dinh trong TCVN 6739 (1ISO 817). '

Céc tinh chét clia cac hdn hep méi chét lanh dwoc quy dinh trong tiéu chudn nay dwoc tinh toan khi st
dung céc phuong trinh trang thai co hiéu lyc trén toan by pham vi thanh phén va tinh chét nay cho
phép tinh toan cac tac déng clia mét dung sai cla thanh phan. Khi da cho mét dung sai clia thanh phan
nhw @& quy dinh trong TCVN 6739 (ISO 817) c¢6 thé xac dinh mdt pham vi cho phép clia thanh phan. Vi
dy, dbi véi R410A [R32/125 (50/50)], thanh phan ctia R32 cé thé & trong pham vi gitta 50,5 % theo
khéi lwgng va 48,5 % theo khéi lwgng trong khi thanh phan nay déi véi R125 cé thé & trong pham vi
49,5 % theo khéi Iwgng va 51,5 % theo khéi lgng. Co thé thire hign sau dé nhidu tinh toédn vé tinh
chét tai mot diém trang thai da cho & cac thanh phan khéc nhau va xac dinh dwoc bién ddi I6n nhét
clia céc tinh chét trong pham vi cho phép cla thanh phén.

Bang E.1 cung cép sy bién ddi I&n nhat clia nhidu tinh chét nhiét déng Iy hoc twong dwong véi cac
dung sai cho phép ctia thanh phan dwec quy dinh trong TCVN 6739 (ISO 817) tai ba didm trang thai
khac nhau da dwoc Iya chon lam tinh toan dién hinh trong céc tinh toén lam lanh quy wéc.

- Céac bién @i I&n nhat trong Pouesie, Piq Nig V& Siq cho chét 16ng bao hoa & 25 °C;

- C4c bién @i 16n nhat trong Tousere, Pig, hiq V& Siq cho chét 1dng bio hoa & ap sudt 0,1 MPa;
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- Cac bién dbi I6n nhét trong p, h va s cho hoi mét pha & p =2 MPava T =90 °C.

Bang E.1 - Bién ddi 1&6m nhét cia cac tinh chét nhiét ddng lwe da chon do cac dung sai thanh
phan cu thanh ctia cac hdn hop méi chét lanh

' R404A ReO7TC | ©  Ra10A R507A
Khéi legng % R125:44 “50 R32: 23 :%:g R32: 50 f?:g Ri25:50 ] :g
Khéilvgng % |- R143a: 52 fﬂg’ R125:25 2 R125:50 92 R143a: 50 f11-%
Khéi lugng % R134a: 4 fg:g R134a: 52 fg:g : - -
Chét Idng bio hda & 25 °C
_— £1,03% £2.20 % fg:?g % 0,07 %
- 0,31 % 0,52 % fgj”{' % 0,25 %
T +73 Jikg 250 Jikg Io0 kg © 63 JKkg
i 0.3 Jitkg'K) 0,9 Ji(kg-K) fg:g J(kg-K) 0,2 Ji(kg-K)
- Chét 16ng bio hoa & 0,1 MPa
- 0,26 °C 0,56 °C fg:g? °c 10,002 °C
_— £0,33 % 10,44 % bl 0,26 %
sty £330 Jikg #1080 Jkg 40 kg +100 Jkg
asi 1,4 J(kg'K) " 14,5 Ji(kg'K) fg;g Jkg-K) 0,4 JI(kg'K)
Hei qua nhiét & 90 °C va 2 MPa
st 0,41 %. £2.1% oy % . 1033%
e £1 190 Jkg 3760 Jikg P g 640 Jikg
Tty +3,4 Ji(kg-K) £12 Jitkg'K) _*g:l J(kg-K) 2.0 J(kg-K)
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