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TOM TAT:

Ky thuat lanh dwoc st dung trong rat
nhiéu trong thoi dai hién nay. Nhing (ng
dung quan trong clia né khéng thé thiéu
duoc trong cudc séng. Thé nhung, song
song v&i nhirng lgi ich cta né dem lai la
nhiing réc réi ndy sinh lam &nh hwéng dén
modi trieong sinh thai ma con nguwoi dang sinh
sbng, chdng han nhw : ting Ozon bj pha hay,
nhiét dé trai dat tdng lén gdy biét bao thdm
hoa cho con nguoi. Pé gép phan lam gidm
nhitng vén dé vé méi trvong lién quan dén
méi chat lanh ndi trén trong bai bao nay tac
gid sé tién hanh nghién ctru ly thuyét, thuc
nghiém viéc thay thé méi chat R22, mét loai

Tir khoéa: Méi chét lanh, méi truong.

GIOI THIEU

Viéc nghién ctru thay thé cdc loai moi chét
lanh gdy phd huy tang Ozon va gdy hiéu ng nha
kinh di dugc nghién ctru nhidu trén thé gidi
[31[41(5][6]. Thé nhung, viéc nghién clru thuc

méi chét lam pha hdy tang Ozon sé duoc
loai b6 vao ndm 2020, bang nhiing loai méi
chat than thién v&i méi truong la : R404A,
R290(Propane), R600A (Iso-Butane). Ciing
nhw tién hanh thay thé méi chét lanh R12
bang méi chat lanh R290(Propane). Viéc tién
hanh nghién ctru véi muc dich so sanh tinh
chét nhigt dong dé tim ra huéng kha thi trong
viéc trng dung trong thure té hién tai phu hop
véi diéu kién cta Viét Nam. Trong s6 d6, méi
chét lanh ma nuwéc ta hoan toan cé thé tw
san xuat duoc 1a méi chéat lanh R290 cé thé
dung thay thé méi chat lanh R22 va R12.

nghiém cic moi chit lanh tai Viét Nam 12 chua
nhiéu. Trong thi nghiém thuc hién thi viéc tién
hanh thay thé méi chat lanh R22 bing mdi chat
lanh R404A, R290(Propane), R600A (Iso-
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Butane) thin thi¢n moi trueong[1][2] s€ duoc tién
hanh trén ciing mot hé théng lanh thuwong nghiép
v6i nhiét d6 budng lanh thiét ké yéu ciu -18°C va
nhém nghién ctru cling tién hanh trong mot hé
thong khéc thay thé moi chat lanh R12 bang moi
chét lanh R290(Propane). Céac thong sb khi van
hanh s€ dugc do dac, phén tich, danh gia dé cho
thiy kha ning khac biét vé tinh chét nhiét dong
trong ciing mot hé théng lanh ciing nhu cho
chiing ta thiy kha ning mg dung cia cdc moi
chit than thién véi moi trudng nhu da néu.

2. THIET BI THi NGHIEM VA PHUONG
PHAP NGHIEN CUU

2.1 Thiét bi thi nghiém
La mot hé théng lanh thwong nghiép st dung
so dd hé théng lanh mot cép ¢6 cac thanh phé”m

co ban : My nén sir dyng méi chit lanh R22 ¢
nang suit lanh 1514 W, dan ngung ty c¢6 dién tich
trao ddi nhiét 4m?, van tiét luu nhiét, dan bay hoi
¢6 dién tich trao d6i nhiét 2,5 m* dugc chira trong
tu dong lanh vai kich thude 1,7mx0,6mx0,8m va
c6 cdc cam bién nhiét 9, 6 am dé hién thi cédc
thong sb trén tu dién didu khién nham phuc vu
cho vi¢c nghién cuu

Viéc thay thé moi chit lanh cho R12 cling
duoc tién hanh cting hé thdng trén nhung nhém
nghién ctru thay thé may nén lanh st dung cho
mdi chit R22, van tiét Ivu nhiét sir dung moi chit
lan R22 dugc thay thé bing mdy nén sir dung moi
chét lanh R12 ¢6 nang sudt lanh 2510 W va van
tiét luu nhiét st dung moi chét lanh R12.

Hinh 01. M6 hinh ché tao dé thay thé moi chét lanh va cdc khay nudc dit bén trong

2.2 Phwong phap nghién ctiru

Luong moéi chét nap vao h¢ théng duoc xac
dinh véi cong thirc: m = V/v;

Trong d6:

V: thé tich binh chtra cao dp, & ddy ta chi nap
70% thé tich binh (dm’).

vi: thé tich riéng moi chét dang 1ong ( dm3/kg)

Vay khéi lugng céc loai moi chét can nap la:

+ Péi véi R22 nap 1520 g mdi chét lanh.

+ D6i voi R404A nap 1270 g mdi chit lanh.

+ Dbi voi R290 (Propane) nap 630 g mdi chét
lanh.

+ Dbi voi R600A (Iso-Butane) nap 770 g moi
chat lanh.

+ Péi véi R12 nap 1700 g mdi chét lanh.

Bén trong s& sir dung céc khay nuéc dé gia lap
vat li¢u can trlit dong. SO liéu duoc do dac thuc
nghiém qua nhirng thiét bi do chuyén dung.
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Viéc thi nghiém dugc thyc hién trong xudng
6 day du khong gian thong thoang, thiét bj chita
chdy nham dam bao an toan
3. KET QUA VA THAO LUAN:

3.1 Két qua ciia viéc thay thé méi chét lanh
R22 bing mdi chit lanh R404A, R290
(Propane) va R600A (Iso-Butane)

Ching t6i tién hanh thay thé tirng moi chét
lanh vao hé théng, do dac va cho ra cdc dd thi
ciing nhu céc két qua ddnh gid sau:

3.1.1 Ddnh gid méi quan hé gita nhigt dp bay
hoi va dp suat bay hoi

C6 thé thdy ring moi chét lanh R404A c6 ép
sudt hoi bio hoa khd cao tai nhiét do bay hoi thdp

[2]. Piéu nay gidp tranh d6 chan khong trong hé
théng khi van hanh kho lanh & nhiét d¢ thz”ip.
Nguoc lai, modi chét R600A (Iso-Butane) lai c6
ap sudt chan khong khi van hanh tai tai nhiét do
bay hoi tir -12°C tr& xuéng [2]. Bay la mot nhugc
diém cta moi chit R600A khi sir dung cho muc
dich cdp dong hay bao quan thyc phidm & nhiét d6
thép. C6 thé nhan thay ring moi chat R22 va
R290 (Propane) c6 thé van hanh tai nhiét do bay
hoi nhé hon -42,1 °C [2] méi bit diu bi chan
khong. Ca 2 mdi chit nay c6 sy bién thién giita
nhiét d6 va dp suit bio hoa twong ddng nhau.
3.1.2 Pdnh gid ty sé nén ciia cdc logi moi chit
tai nhiét dp bay hoi khdc nhau
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Dua trén cac duong biéu dién trén dd thi thi
mdi chét lanh R600A (Iso-Butane) c6 ty s6 nén
cao nhét trong cdc loai mdi chit. Pay la diéu ma
ta d& dang hiéu dugc vi 4p suét trong thiét bi bay
hoi ciia R600A bit dau chan khong véi nhiét do
s6i nhé hon -12 °C. Ké dén 1an luot 1a moi chét
lanh R404A, R22, thdp nhit 1a R290 (Propane).
R& rang ddy chinh 12 wu diém ciia méi chat R290
(Propane) khi van hanh & ché d6 nhiét do bay hoi

thép vi han ché duoc nhiét do cudi tAm nén cao
gdy anh huong dén dau nhot boi tron ciing nhu
tiét kiém duoc nang luong khi st dung.
3.1.3 Ddnh gid niing sudt lanh khi nhi¢t d bay
hoi thay doi

Viéc so sanh nang suét lanh khi van hanh clng
trén mot hé thong véi céc loai mdi chit lanh khdc
nhau cho ta két qua 1a : mdi chat R290 dat ning
sudt lanh cao nhit v vuot troi so v6i moi chit
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lanh cdn lai (hon 15% so v&i modi chdt R22, hon
30% v&i moi chit R404A, gip 3 lin so vdi
R600A (Iso-Butane). Py 1a lgi diém rat 16n cia
mdi chit R290 (Propane) vi gitp tiét kiém duoc
nang lugng st dung, dién tich trao @i nhiét cua

thiét bi, thoi gian cip dong san phidm (néu sir
dung dé cap dong)...
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Hinh 3. Mdi quan hé giita nhiét d¢ bay hoi va ning sut lanh

3.1.4 Pdnh gid hé 56 lam lanh ¢ cdc nhigt dp bay hoi khdc nhau tgi cing nhiét d¢ moi truwong 290C
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Hinh 4.Mbi quan h¢ giira nhiét do sbi va hé s6 COP

Viéc so sdnh hé sé 1am lanh cua céc loai moi
chét trén cho ta mdt c4i nhin tdng quan nhit vé sy
tiéu hao nang lugng va nang suét lanh dat duoc.
R& rang rang, mdi chit lanh R290 c6 hé sé lam
lanh cao nhét trong cic moi chét da thir nghiém.
MGoi chit lanh R404A c6 hé s6 1am lanh thip hon
moi chit lanh R22 nén khé c6 kha nang la su lya

chon tbt cho viéc thay thé méi chét lanh R22.
Ngoai ra, sy suy giam dang ké hé sb 1am lanh cia
mdi chét lanh R600A tai nhiét do bay hoi thip
hon -17 °C cho thiy khong nén sir dung méi chit
lanh nay trong Ung dung k¥ thuat lanh siu nén
chi thich hop trong cédc td lanh gia dinh loai c6
nhiét d6 budng -12°C.
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3.2 Két qua ciia viéc thay thé méi chit lanh
R12 bz"mg moi chit lanh R290 (Propane)
3.2.1 Ddnh gjci méi quan hé giita nhiét dé bay
hoi va dp suat bay hoi

Ap sudt moi chét lanh R290 (Propane) cao hon
4p suit moi chit lanh R12, chinh vi vay dp sudt
ngung ty ciia mdi chét lanh R290 ciing s& cao.
Nhung b lai khi van hanh duéi nhiét d6 -42,1 °C
hé¢ thong méi bét dau bi chan khong, con moi

chét lanh R12 hé théng bi chan khong khi nhiét
d6 bay hoi tai -29,8 °C [2].
3.2.2 Pdnh gid ty sé nén khi thay déi nhigt dp
bay hoi

RG rang ty sb nén cia moi chit lanh R290
(Propane) s€ cao hon moét chit so véi moi chét
lanh R12. Didu nay s& 1am nhiét d6 cudi tim nén
ting 1én. Pay 12 mot bat lgi ciia mdi chat lanh
R290.
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Hinh 5. Bién thién ty s6 nén va nhiét do bay hoi tai nhiét d6 mdi truong 29°C

3.2.3 Pdnh gid sw thay déi néing sudt lanh khi thay déi nhiét @ bay hoi
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Hinh 6 . Bién thién ning suét lanh va nhiét do bay hoi

Nang sudt lanh khi st dung moi chét lanh
R290 (Propane) cao hon khi st dung moi chét
lanh R12 khoang 14%.
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3.2.4 Pdnh gid hé 56 lam lanh ¢ cdc nhigt dp bay hoi khdc nhau tgi cing nhiét d¢ moi truong 29°C

]
‘ |
Ilrl

4[}
Al

i

cop

o=

)
&

(w])

=",

s
(%]

8]

[

Hinh 7. Méi quan hé gitra COP va nhiét do bay hoi

Hé sb COP khi sir dung méi chat lanh R290
(Propane) cao hon khi st dung moi chét lanh
R12 khoang 18%. Do d6 viéc tiéu thu ndng luong
s& thdp hon khd nhidu. Diéu nay s& kinh t& hon
néu sir dung mdi chit lanh R290 (Propane)

4. KET LUAN

Trong bai bdo nay chiing tdi tién hanh nghién
ctru thyc nghiém viéc thay thé va danh gid cdc
loai moi chat lanh khdc nhau. Qua d6 ching toi
c6 mot sb nhén xét sau:

- Mbi chat lanh R404A khi thay vao hé théng
lanh sir dung R22 ning suét lanh giam di khoang
15%, COP giam 20%.

- Mbi chat lanh R600A khi thay vao hé théng
lanh st dung moi chit lanh R22 nang suét lanh
giam di khoang 60%, COP rit thip. Vi vay
khong nén ding mdi chét lanh R600A thay thé
vao hé théng su dung moi chét lanh R22.

- M6i chét lanh R290 (Propane) c6 uu diém nbi
troi c6 thé duoc sir dung dé c6 thé thay thé moi
chét lanh R22 va R12.

- Khi méi chét lanh R290 (Propane) thay thé
cho méi chat lanh R22 ndng suit lanh ting
khoang 15%, hé s6 1am lanh cao, ty s nén nho.
Do ty s6 nén nhé nén nhiét d6 cudi tim nén th?ip,
khong can phai thay thé thiét bi ngung tu khac.

- Néu méi chét lanh R290 (Propane) thay thé
cho moi chit lanh R12 ciing c¢6 ning suat lanh
tang khoang 14%, hé b6 1am lanh cao hon 18%,
ty s ting khong dang ké.

Tuy nhién, mbi chit lanh R290 (Propane) cé
kha ning chdy nd nén cin phai cin than khi van
hanh, stra chira.
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ABTRACT:

Refrigerant system is broadly applied in
several areas currently. Their importances
we cant deny. However, beside it's
convenience, there are a lot of problems
appearing impact on our living environment
such as: Ozon depletion, global warming that
create a lot of disaster for our life. To
contribute for solving those problems, we
researched theories, also to conduct
experiments for R22, R12 replacement by

using friendly environment refrigerant as:
R404A, R290, R600A. Our research purpose
comparing different refrigerants to find out
the one that has compatible thermodynamic
property to apply in Viet nam’s condition.
Among those, the refrigerant that we can
produce ourselves is R290 having same
thermodynamic property with R22, R12, and
also achieve a good result for R22, R12
replacement.

Key words: replacement of refrigerants, friendly environment refrigerant, Refrigerant.
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