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Tom tat:

Trong khi chua tim duoc moi chat lanh Iy twong, vira an toan, khong doc hai, vira than thién voi
méi treong khong pha hiyy tang ozone, khong lam néng dia cau, tir 2013, méi chat R32 da dwoc img dung
trong trong diéu hoa khéng khi phong RAC ¢ Nhat, Trung Quéc, Indonesia, Thdi lan va mot s6 nwée chéu
A khéc. May diéu hoa R32 ciing da xudt hién trén thi trirong Viét Nam. Bai bdo cung cdp cdc s6 liéu nhiét
déng, bang hoi bdo hoa, do thi lgp-h ciing cdc thong lién quan... dé ddp iing nhu cau nghién ciru, ddo tao,
ldp ddt, van hanh, bao dwéng va sita chita cdc logi méy ndy cho nhiing can bé, giang vién, ky sw ky thudt

vién... co lién quan va nhitng nguoi quan tam.
Tir khoa: Moi chat lanh R32

1. Mé déu

K§ thuat lanh va diéu hoa khong khi (PHKK)
da trai qua giai doan phat trién gan 200 nam ké tir
ngay Perkins dang ky bang phat minh may lanh nén
hoi nim 1934. Song hanh véi sy phat trién do 1a sy
phat trién cia méi chat lanh (MCL). Can cit vao
dic diém tinh chit ma ngudi ta chia MCL thanh 4
thé hé:

- Thé hé 1: kéo dai khoang 100 nam tir 1834
dén 1930. Cac MCL chu yéu la cac chit long ty
nhién dé& bay hoi nhu cén, ruou, € te, propan, butan,
ar}lmoniag, SO,... Ching c6 dac diém 1a doc hai va
de chay nd.

- Thé hé thtr 2: (1931 dén 1990), khi cac
Freon khac nhau nhu R11, 12, 13, 22, 500, 502...
duoc s dung. PO 1a cac chét co tinh chit nhiét
dong tuyét voi, khong chay nd va khong doc hai.
Dé quang ba cho tinh khong doc, c6 nha khoa hoc
da hit diy nguc R12 trén dién dan. Chung duoc goi
1a méi chét lanh 1y twéng. Tuy nhién ndm 1974, hai
nha bac hoc Roland va Molina phat hién ra MCL
“ly twong” d6 pha huy ting Ozone. Nghi dinh thu
Montreal 1987 ra doi dé cdm cac MCL nay. Do
chinh 14 cac nhém chat CFC (ChloroFluoroCarbon)
¢6 ODP Ozone Depletion Potential) rit cao.

- Thé hé tht 3: (1990 - 2010), 1a cac chit
nhu R134a va cac hdn hop ctia chiing nhu R404A,
407C, 410A, 507... khong chua Clo thugc nhém
HFC (HydroFluoroCarbon) c6 ODP = 0. Chung
lap tic dugc dua vao st dung va dugc coi la cuu
tinh cua nhan loai.Tr¢ tréu thay, HFC lai lam trai
dat nong 1én, giy ra bién d6i khi hau, nudc bién
dang, thién tai, bao lut, do GWP (Global Warming
Potential) qua cao. Tir vi “ctru tinh”, chung bién
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thanh “t6i d6”. Nghi dinh thu Kyoto 1997 ra doi
dua ra 10 trinh han ché san xuét va su dung HFC.

- Thé hé thr 4: (2010 - nay), do su khan hiém
ctia cac lya chon kha thi, MCL thé hé 4 can duoc xem
xét ddng thoi tat ca cac yéu cau dic biét 13 yéu cau vé
moi truong, va can phai duoc danh gia tong thé va
16ng ghép dé di dén quyét dinh lya chon chinh xéac
MCL cua tuong lai. Cac HFO (HydroFluoroOlefin)
nhu R1234yf va R1234ze duoc quan tam déc biét
dén vi GWP =4 + 8. Ngoai ra, cic mdi chét cia thé
hé 1 va 3 con dugc sang loc lai vai tiéu chi la GWP
du nho, ODP bang khong hodc di nho, chap nhan
tinh d& chay va doc hai c6 mic d6. O My, HFO
dugc khuyén khich sir dung trong diéu hoa 6 to va
trong cac chiller san xuét nuéc lanh. O Trung Qudc
Propan dugc sir dung rong rai. O Nhat thi nguoc lai,
HFC R32 duogc khuyén cdo st dung trong cac loai
may diéu hoa khong khi RAC ké ca PAC, VRF tam
thoi thay thé cho cac HFC bi cdm. Cudc tim kiém
moi chat lanh thé hé 4 van dang tiép dién vé6i rat
nhiéu kho khan va tranh cii chung quanh 4 myc tiéu
1a tinh than thién véi méi truong, an toan, hi¢u suét
nang lugng cao va gia thanh ha.Trong bai bao nay
chung t6i xin gidi thiéu vé MCL R32.

2. Céc tinh chit nhiét dong

R32 ¢6 cong thirc hoa hoc CHLF,, nhi@t dﬁ)
s01 thuong -51,7°C, c6 dac tinh nhiét dong rat tot
tuong tu nhu R22 va 502 [1,2]. R32 khong doc TLV
= 1000 ppm, AEL = 1000 ppm. Do ¢ dén 2 nguyén
tir Hydr6 trong phan tir nén R32 thudc loai dé chay
hon so v6i R22, an toan chay nd kém hon so véi
R22. Uu diém chu yéu ciia R32 chi 14 than thién
hon v6i moi truong. R32 1a HFC nén cong nghé ga,
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dau, boi tron, bao dudng, sua chira tuong ty nhu
HFC 410A.

R32 bén vimng vé nhiét va héa, khong an
mon va tac dung véi vat ligu ché tao may nhu thép,
dong, nhom va dong thau. Tuy nhién can tranh sir
dung kém, ma nhé, chi vi ching bi R32 an mon.
R32 duoc sir dung 13 don chéat cho may diéu hoa,
trude hét 1a diéu hoa phong chu yéu do GWP = 675
twong do6i thap so voi cac HFC khac. Tuy c6 GWP
thap, nhung van cao hon nhiéu so véi yéu cau ciia
EU la < 150.

Tuy nhién R32 c¢6 nhuoc diém 1a 4p sut rat
cao va nhiét do cudi tim nén qua cao. Trudc diy
n6 chi duge sir 1a thanh phan trong hon hop (R32
chiém 23% trong R407C va 50% trong R410A).
Theo [4,5] do nhiét ¢ cudi tim nén cao nén kho
c6 thé sir dung trong tii lanh va may lanh thuong
nghiép ma chi c6 thé sir dung trong k¥ thuat PHKK,
ddc biét RAC. Bang 1 gi6i thi¢u thong s6 cta R32 so
sanh voi mot sO MCL thong dung cho may DBHKK.
Bang 1. Théng s6 ciia R32 so sanh véi mot s6 moi

chdt théng dung

Hang muc R134a R22 R410A R32

Cong thac R32/125

hoa hoc

CH,FCF, | CHCIF, CH,F,

Phan tir 102.03 86.47 72.58 52.02

luong

Diém soi -26.1 -40.8 -51.6 -51.7

tiéu chuan,
°C

Nhiét do
téi han, °C

101.1 96.2 72.5 78.2

Ap suattsi | 4.06 4.99 4.95 5.78

han, MPa

Mat do toi 515 513 329
han, kg/m?

Gidi han non non non 13.3
bt lira
dudi LFL,
%

Nhiét tri 42 22 -44 9.4
HOC,

MlJ/kg

Nhém an Al Al Al
toan

A2L

Tudi tho
trong khi
quyén,
nam
ODP

13,6 11,8 5-15 5.6

0.000 0.034 0.000 0.000

GWP (100
nam)

1600 1900 2340 675

Céc tng Thay thé | PHKK | PHKK | Thay
dung chinh | tam thoi | va nhidu thé cho
cho R22 ung R22,
dung R410A
khac

Bang 2 gidi thiéu so sanh thong sb chu trinh
tiéu chuan cho DPHKK phong voi nhiét d6 bay hoi
5°C, d6 qua nhiét hoi hat At, =5K (nhiét d6 phong

27°C), nhi¢t d0 ngung tu 50"C d6 qua long long At |

=5 K (nhi¢t d6 moi truong 35°C) d6i véi 4 loai MCL
da néu. Qua Bang 2 ta thay Nhuoc dlem la R32 co
ap suat ngung tu cao nhat, nhiét d6 cudi tim nén cao
nhét, gdy kho khan cho viéc ung dung. Nhuoc diém
khac 1a hé s lanh thudc loai thép nén tiéu tén nang
lugng hon so voi R410A va R22.Uu diém 14 nang
suat lanh khoi lugng va thé tich ciing cao nén méay
nén rat gon nhe. Uu diém khac la gia R32 kha ré do
cong nghé san xuat di co san, va luvong nap R32 vao
may chi con khoang 70% so vdi R410A [3], 1am cho
tong phat thai khi nha kinh giam, tong chi phi vé
thuong mai dich vy giam di nhiéu.

Bang 2. So sanh thong so chu trinh DHKK tiéu

chuant,=5°C, t = 50°C

Hang Pon | R134a| R22 | R410A | R32

muc vi

Ap suét bar
ngung tu

132 | 193 | 306 | 313

Ap suét bar 3,5 5,8
bay hoi

9,34 9,5

Ti s6 nén - 3,77 | 3,33 3,28 3,29

Nhiét do °C 62 76 77 89
dau day

Nang klkg | 142 156 192 246
suét lanh
khéi
luong

Thé tich | m¥/kg
riéng hoi
hut

0,064 | 0,0430 | 0,029 | 0,0396

Nang kl/m* | 2230 | 3630 5276 6210

suit lanh
thé tich

Cong nén
riéng

ki/kg | 30 29 39 52

Hé sb -
lanh ly
thuyét
(6(0)

4,73 5,38 4,92 4,73

% hiéu
suat so
voi 410A

96,1 | 113 100 | 96,1
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Bang 3 gidi thi€u sy tuong thich cta cac
dung cu lap dat. Nhu vay, bo van nap, day nap, b
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loe éng, chia khg’)a luc, dau ric co chuyén ddi, va PAu ric co chuyén | khong | khong o o
binh chiia thu héi ga cua R32 la tuong thich véi ddi
R410A ‘Anhun.g khénﬂg tuong ~’[hich voi R134a va Binh chira sau thu | khong | khong % %
R22. Dau boi tron ctia R32 ciing twong ty nhu cua hoi
R410A do cung nhéom HFC. . . - . .
, , , , . Céan dinh lugng; co co co co
Bang 3. Sw twong thich ciua cac dung cu lap dat Dung cu uén éng;
Hang muc R134a | R22 | R410A | R32 Bom chén khong;
B van nap MCL khong | khong cod co May do ga dién tur
Day nap MCL khong | khong co co R L
B6 loe éng khong | khong co co 3. Bing l.,lm bao. !l.oa sa 12 Srx i,
: Bang 4 gidi thi¢u bang hoi bao hoa cua R32
Chia khoa lyc khong | khong | c6 | ¢6 (rat gon tir [2], chi tiét hon xem trong [2]).
Bang 4. Bang hoi bdo hoa ciia R32
t p ' v’ p’ p” h’ r h” s’ s”
°C MPa dm¥kg | dm’/kg kg/m? kg/m? kl/kg kl/kg kl/kg | klJ/kgK | kJ/kgK
-120 | 0,00049 | 0,73148 | 50413,4 | 1367,10 | 0,01984 | 11,393 | 443,37 | 454,77 | 0,1030 | 2,9981
-115 ] 0,00086 | 0,73727 | 29397,2 | 1356,35 | 0,03402 | 18,312 | 439,78 | 458,09 | 0,1474 | 2,9281
-110 | 0,00146 | 0,74324 | 17804,4 | 1345,47 | 0,05617 | 25,275 | 736,11 | 461,39 | 0,1907 | 2,8638
-105 ] 0,00240 | 0,74938 | 11159,2 | 1334,44 | 0,08961 | 32,304 | 432,36 | 464,67 | 0,2332 | 2,8045
-100 | 0,00382 | 0,75570 | 7214,89 | 1323,27 | 0,13860 | 39,415 | 428,50 | 467,92 | 0,2749 | 2,7497
-95 0,00590 | 0,76223 | 4798,19 | 1311,94 | 0,20841 | 46,633 | 424,52 | 471,15 | 0,3160 | 2,6989
-90 0,00887 | 0,76896 | 3273,93 | 1300,45 | 0,30544 | 53,966 | 420,38 | 474,35 | 0,3565 | 2,6518
-85 0,01302 | 0,77592 | 2286,73 | 1288,80 | 0,43731 | 61,409 | 416,08 | 477,49 | 0,3966 | 2,6081
-80 0,01867 | 0,78311 | 1631,64 | 1276,96 | 0,61288 | 68,974 | 411,59 | 480,56 | 0,4363 | 2,5672
-75 0,02622 | 0,79055 | 1187,13 | 1264,94 | 0,84237 | 76,668 | 406,90 | 483,57 | 0,4756 | 2,5291
-70 0,03614 | 0,79826 | 879,254 | 1252,73 | 1,13733 | 84,482 | 401,99 | 486,47 | 0,5145 | 2,4933
65 | 0,04893 | 0,80625 | 661,941 | 124031 | 1,51071 | 92,416 | 396,87 | 489,28 | 0,5530 | 2,4597
-60 0,06518 | 0,81455 | 505,853 | 1227,67 | 1,97686 | 100,46 | 391,51 | 491,97 | 0,5911 | 2,4279
-55 0,08552 | 0,82318 | 391,916 | 1214,81 | 2,55157 | 108,60 | 385,93 | 494,54 | 0,6288 | 2,3979
50 | 0,11066 | 0,83215 | 307,473 | 1201,70 | 3,25232 | 116,86 | 380,10 | 496,96 | 0,6661 | 2,3695
-45 0,14133 | 0,84151 | 244,044 | 1118,33 | 4,09763 | 125,16 | 374,06 | 499,23 | 0,7028 | 2,3424
-40 0,17835 | 0,85129 | 195,772 | 1174,69 | 5,10799 | 133,52 | 367,81 | 501,33 | 0,7389 | 2,3165
35 0,22256 | 0,86150 | 158,593 | 1160,76 | 6,30546 | 141,90 | 361,36 | 503,27 | 0,7744 | 2,2917
-30 0,27485 | 0,87221 | 129,625 | 1146,51 | 7,71456 | 150,32 | 354,69 | 505,02 | 0,8092 | 2,2679
-25 0,33617 | 0,88344 | 106,833 | 1131,93 | 9,36042 | 158,72 | 347,86 | 506,58 | 0,8431 | 2,2449
20 | 0,40750 | 0,89526 | 88,7191 | 1116,99 | 11,2715 | 167,08 | 340,86 | 507,95 | 0,8762 | 2,2227
-15 0,48984 | 0,90773 | 74,1838 | 1101,65 | 13,4800 | 175,42 | 333,68 | 509,10 | 0,9086 | 2,2012
-10 0,58426 | 0,92090 | 62,4296 | 1085,90 | 16,0181 | 183,68 | 326,38 | 510,06 | 0,9399 | 2,1802
51 0,69185 | 0,93487 | 52,8382 | 1069,67 | 18,9257 | 191,88 | 318,90 | 510,79 | 0,9704 | 2,1597
0 0,81378 | 0,94972 | 44,9553 | 1052,94 | 22,2443 | 200,00 | 311,29 | 511,29 | 1,0000 | 2,1396
5 0,95124 | 0,96557 | 38,4310 | 1035,65 | 26,0206 | 208,02 | 303,55 | 511,57 | 1,0286 | 2,1199
10 | 1,10550 | 0,98257 | 32,9886 | 1017,74 | 30,3135 | 215,97 | 295,62 | 511,60 | 1,0564 | 2,1005
15 1,27791 | 1,00086 | 28,4202 | 999,137 | 35,1862 | 223,86 | 287,51 | 511,37 | 1,0834 | 2,0812
20 1,46989 | 1,02067 | 24,5602 | 979,749 | 40,7163 | 231,69 | 279,17 | 510,86 | 1,1097 | 2,0620
25 1,68300 | 1,04224 | 21,2758 | 959,469 | 470,018 | 239,54 [ 270,53 | 510,06 | 1,1355 | 2,0429
30 1,91891 | 1,06591 | 18,4661 | 938,161 | 54,1532 | 247,40 | 261,54 | 508,93 | 1,1608 | 2,0236
35 2,17946 | 1,09212 | 16,0440 | 915,651 | 62,3285 | 255,38 | 252,05 | 507,43 | 1,1860 | 2,0040
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40 2,46666 | 1,12144 | 13,9416 | 891,709 | 71,7278 | 263,59 | 241,89 | 505,48 1,2114 1,9839
45 2,78278 | 1,15470 | 12,1031 | 866,027 | 82,6233 | 272,14 | 230,86 | 503,00 | 1,2374 1,9630
50 3,13033 | 1,19308 | 10,4827 | 838,167 | 95,3953 | 281,22 | 218,65 | 499,87 1,2644 1,9411
55 3,51216 | 1,23842 | 9,03708 | 807,479 | 110,655 | 291,13 | 204,73 | 495,86 1,2934 1,9173
60 3,93148 | 1,29380 | 7,72915 | 772,916 | 129,380 | 302,28 188,35 | 490,63 1,3256 1,8909
65 | 439198 | 1,36501 | 6,51894 | 732,598 | 153,399 | 315,38 | 168,16 | 483,54 | 1,3628 | 1,8601
70 4,89784 | 1,46529 | 5,34937 | 682,461 | 186,938 | 331,84 141,31 | 473,14 | 1,4090 1,8208
75 5,45391 | 1,64093 | 4,06234 | 609,410 | 246,164 | 355,82 | 98,288 | 454,11 1,4758 1,7582
78,41 | 5,83000 | 2,32558 | 2,32558 | 430,000 | 430,000 | 401,99 | 0,0000 | 401,99 | 1,6058 | 1,6058
4. Do thi Igp-h [1,2]
0 200 300 400 500 600 700
DO ihi lgp-h cia R32 E IE I \\_I_\h-—“-—-—i-h: 3 ) 0.00
i i | T i i i e - |
Lhmao. o : : 3 . 00150
MPa i . |
Dif . s M . -
1gP m’ﬁ‘ E"E‘n# _ :’;%’ng ; some
—— sa:ﬂgm w0 $.8is
| it i 1 78.419C 1L et Z
e e J"ﬂ = - — - 2 P = LR
| ! > 1 1A
o - b LA A AL }b'r'J--T'_.J- = A /_'?._. /} ] ’ﬁ.? 0,150
i ZF1A s j A o200
o
s T A oove
: / e P i
maan
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5. Két luan

Tirnam 2013, nhiéu cong ty Nhat da st dung
R32 trong may diéu hoa phong RAC [3]. Trung
Qudc va mot sb nude Pong Nam A nhu Indonesia
[7], Thai Lan [8]... ciing san xuat RAC véi R32. O
Théi lan c6 téi 12 xi nghiép san xut RAC véi R32,
chiém 20 % thi phan, tri gia khoang 1,27 ty USD
[8]. Méy diéu hoa phong R32 ciing dang dugc ban
rong rai trén thi truong Viét Nam.Viéc tim hiéu céc
sO lidu nhiét dong co ban cua R32 1a hét stc can
thiét. Bai bao nay cung cép sb liéu vé tinh chit nhiét
dong, bang va dd thi phuc vu cho cong tac dao tao,
nghién ctru, danh gia so sanh céc chu trinh... cling
nhu phuc vu cho cong tac lép dat, van hanh, kiém
tra, bao tri, bdo dudng, stra chira may va thiét bi.
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Tuy nhién, ching ta chua nén st dung rong
rdi R32 ngoai may diéu hoa phong. Vi Viét nam la
nude nghéo, méi co an hué dugc Lién Hop Qudc
cho sir dung R22 dén nam 2040. R22 14 cong nghé
d4 6n dinh trén 80 nam, quen thudc va hiéu qua, bao
dudng sira chira dé dang, co thé ung dung rong rai

trong nhiéu linh vuc cta nén kinh t& v6i higu qua
nang lugng cao. Chiing ta khong nén bo phi an hué
do6. Rut kinh nghiém tir R134a, R407C, R410A, khi
moi ra doi cach day 20 nam, da dugc quang cao
nhu méi chét lanh vinh vién ciia twong lai, nhung
dén nay lai phai virt bo.Cac moi chat nay dau co ré,
dat hon R22 tir 8-10 1an, ¢6 khi con cao hon. Chiing
ta hiy chd doi khoang muoi nam cho dén khi cac
MCL méi dugce st dung 6n dinh cling chua mudn.
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REFRIGERANT R32, THERMODYNAMIC PROPERTIES, TABLE, DIAGRAM
AND APPLICATION ABILITIES

Abstract:

While not yet found the ideal refrigerant, safe, non-toxic, environmentally friendly, no ozone
depletion, low greenhouse effect, from 2013, the R32 refrigerant has been applied in the RAC (room air
conditioners) in Japan, China, Indonesia, Thailand and some other Asian countries. R32 Air Conditioners
have also appeared on the Vietnam market. This paper provides thermodynamic properties, saturated steam
tables, lgp-h diagram with relevant information... to meet the needs of research, training, installation,
operation, maintenance and repair of this kind of RACs for the lecturers, students, engineers, technician ...
and interested persons.

Keywords: Refrigerant R32
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