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PHAN TiCH PAC PIEM CUA MOI CHAT LANH THUONG DUNG R32, R410A
KHI QUA LANH POI VOI HE THONG LANH
ANALYSIS OF CHARACTERISTICS OF REFRIGERANTS R32, R410A FOR
SUB-COOLING REFRIGERATION SYSTEM
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Tém tat - Ngay nay, hai méi lanh dwgc ding phé bién nhét hién
nay cho hé théng diéu hoa khong khi dé |a méi chat R32 va
R410A. O ndi dung nay chd yéu tinh toan phan tich dic diém tinh
chét cla qué trinh quéa lanh ddi véi hé théng lanh trong didu hoa
khéng khi st dung cac méi chéat lanh thwong dung R32, R410A,
tinh toan d6 quéa lanh déi véi hé théng lanh, mirc do tiéu tén cong
cho hé théng lanh va anh huéng cia hé sb 1am lanh COP déi voi
chu trinh. Déng thdi dé ra méi quan hé gitta mirc d6 qua lanh
hwéng dén cac théng sb cla hé théng lanh nhw nang suét lanh
riéng, cong tiéu tén cho chu trinh va hé s6 lam lanh COP. Bai viét
cht yéu dua ra céc théng sé clta qua trinh qué lanh, cac két qua
tinh tinh toan va so sanh gitra hai méi chat R32, R410A va quéa
trinh lam viéc hiéu qua cla hé thdng lanh.

Tir khéa - Qua lanh; mai chét lanh; COP; hé théng lanh

1. Pat vén dé

Chu trinh hé théng lanh néu c6 qué lanh s& lam ting
nang suat 1am lanh va hé sé l1am lanh COP cua hé thng
lanh nham tiét kiém ning luong va gop phan bao vé moi
truong. Trén thuc té, c6 nhidu cach dé dat dwoc d6 qua lanh
nhu: Qua lanh trong thiét bi ngung tu, hdi nhiét qué lanh,
thiét bi qua lanh dé qué lanh [1]. Nhin chung, mirc d6 qué
lanh 14 nho, thuong la 3~10°C, dé ting dwoc niang suat
lanh riéng va ting hé s6 1am lanh ta diing phwong phéap quéa
lanh co khi [2] (nghia 1a str dung mét chu trinh 1am lanh
phu tro dé 1am lanh chét léng méi chit lanh cua chu trinh
1am lanh chinh), chu trinh chinh va phu can két hop tt dé
t6i wu hoa [3, 4].

Déi v6i cac mdi chat lanh khac nhau, mirc do qua lanh
khac nhau, c6 anh huéng khac nhau dén hiéu suat cua
hé thong lanh. Trong bai bao nay, cac théng sé hiéu suat
cua hai mdi chat 1am lanh R32, R410A trong diéu hoa
khdng khi duogc tinh todn va so sanhvéi cac mire d6 khac
nhau cua qué lanh, cAc anh huong cua ching dén hé
thong lanh.

2. Phan tich chu trinh hé thénglanh c6 qua lanh

Trong mot hé thdng 1am lanh, nhiét do long cao ap ra
khoi thiét bi ngung tu bi han ché bsi méi truong lam mat,
noi cach khac la nhiét do cua long cao ap phu thudc vao
mdi trudong lam mat & thiét bi ngung tu. Néu qué trinh
ngung tu khong tdt, nhiét do long cao ap cao dan dén tén
that tiét luu va lam giam hé s lam lanh cua chu trinh
[5, 6]. Viéc str dung qué lanh cho hé thong lanh s& lam
tang nang suét lanh riéng va tang hé sb 1am lanh COP cua
chu trinh. Trén Hinh 1, 2 biéu dién so dd nguyén ly va do
thi T-s va Igp-h cua chu trinh 1am lanh c6 qua lanh.
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a) So d6 nguyén ly: Hinh 1 biéu thi hé thdng lanh c6
qua lanh 16ng cao ap trude khi di tiét luu, hé thdng gdbm cé
cé4c thiét bi chinh nhu sau: | -May nén lanh; 1l — Thiét bi
ngung tu; 111 — Thiét bi qué lanh; IV — Thiét bi bay hoi.

Hinh 1. So'd6 nguyén Iy hé théng lanh ¢6 qua lgnh

Nguyén Iy 1am viéc: Hoi moi chat ha ap & thiét bi bay
hoi ¢6 4p suat va nhiét do thap (po, to) ra khoi thiét bi bay
hoi (diém 1) va dugc hat vé may nén dugc nén doan nhiét
tai may nén Ién ap suat va nhiét do cao (diém 2), dugc dua
vao thiét bi ngung tu. Tai thiét bi ngung tu moi chat duoc
lam mat (mdi truong lam mat 1a nuge hoac khdng khi)
ngung tu thanh 1ong cao 4p (diém 4), long cao ap & trang
théi (P, t) tiép tuc di qua thiét bj qua lanh, tai thiét bi qua
lanh l6ng cao ap dwoc lam lanh dén trang thai 4° (P, ta).
Long ra khoi thiét bi qua lanh duoc dua vao van tiét luu
giam &p giam nhiét do, sau d6 vao thiét bi bay hoi nhan
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nhiét cua moéi trueong lam lanh bay hoi dang ap dang nhiét
va dugc hdt vé may nén tiép tuc chu trinh lam lanh.

b) Hinh 2 biéu dién dd thi T-s va Igp-h cua hé théng
lanh ¢6 qué lanh
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h

Hinh 2. B4 T-s va Igp-h hé thong lgnh c6 qué lanh
Cac qué trinh biéu dién trén d6 thi Hinh 2 nhu sau:
1-2: nén doan nhiét tai njéy nén; 2-4: mdi chat ngung ty
dang 4p dang nhiét tai thict bi ngung ty; 4-4’: qua lanh long
cao &p tai thiét bi qué Ianh;ﬂ4’-5’: tiét luu gai thiét bi tiét
luu; 5°-1: bay hoi dang ap dang nhiét tai thiét bi bay hoi.
3. Tinh toan chu trinh hé théng lanh c6 qua lanh
- Pon vi khéi lugng lanh riéng
Qosun = hl - h5' :h1 - h4' (1)
Trong do:
hi: Entanpi cia hoi bao hoa truée khi hat vé may nén,
kJ/kg;
hs-: Entanpi cta long cao ap sau khi qué lanh, kl/kg;
hs: Entanpi caa long sau khi tiét Iuu tir trang thai 4’ dén
5°, kl/kg.
- Pon vi khéi lugng lanh thé tich
qzv = (hl - hS')lvlqu-sub /Vl (2)
Trong d6: vi: Thé tich riéng tai diém 1, m3/kg.
- Cong ly thuyét
Wsub :WO = h2 - hl (3)
Trong d6:
Wisup: COng thuc hién chu trinh khi ¢6 qué lanh, kJ/kg;
Wo: Cong thuc hién chu trinh khi khéng qua lanh, kJ/kg.
- Cong chi thi
W, =W, /7, (4)
Trong d6: n; : Hiéu suat chi thi caa méay nén.
- Pon vi phu tai nhiét ¢ thiét bi ngung tu
Ok-sub :(hz_h4)+(h4_h4*) ()
Trong d6, hs: Entanpi ctia long cao ap truge khi qué lanh,
k/kg.
Pon vi phu tai nhiét ¢ thiét bi qua lanh

dqi = (hy — hy) (6)
Hé s6 1am lanh cua chu trinh khéng qué lanh COPy
_ hi—hg
COPy == ()

Hé s6 1am lanh cua chu trinh c6 qué lanh COPgyp

COP b= qO-sub — hl_h5’ :(hl_h5)+(h5_h5')
Wo hz_h1 hz_h1 (8)
=COP, + il
hz_hl

COP;chi thi: COP =q,, /W,

So véi chu trinh khéng qué lanh thi chu trinh c6 qua
lanh lwgng lam lanh tang 1én:
m, (N, —h,.), COP tang lén :‘:;h‘*

2
Trong d6: mo: Lugng mdi chat tuan hoan trong hé
thong, ka/s.

4. Anh hwéng cia qua trinh qua lanh déi véi hé théng
lanh

Tinh cho mdi chat lanh thuong diing trong hé diéu hoa
khéng khi R32, R410A. Dé thuan tién cho viéc tinh toan ta
gia dinh:

1) Hé thdng hoat dong véi cac thdng sé 6n dinh;

2) Nhigt d6 ngung tu dugc chon trong khoang
40~50°C, nhiét d9 bay hoi trong khoang -5~5°C;

3) Khong tinh ton that nhiét, ton that luu dong va ton
that trao d6i nhiét véi méi truong trén duong dng;

4) Hiéu suat lam viéc cua may nén 1a 0,8.
4.1. Pp qua lanh dnh hwéng dén h¢ théng khi nhigr dp
ngung tu thay doi
4.1.1. DY qua lgnh dnh hudng dén Gosu khi nhiét dg ngung
tu thay doi

Vi nhiét do bay hoi to = 5°C, nhiét d6 ngung tu tx = 40°C.

Hinh 3 thé hién méi’quan hé gitta do qué lanh va ning

suat lanh riéng. Moi chat R32 c6 néng suat lanh riéng lén
hon mdi Chat R410A, khi d6 qua lanh tang 1én 20°C thi cd
hai mdi chat R32, R410A c6 (o-sub tang lén tuong wng
16,4% va 21,5%. Nhu viy, khi d§ qua ting 1én thi ca hai
moi chat déu tang 1én nhung R410A c6 d6 tdng 1én nhanh
hon R32 1a 5,1%.
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Hinh 3. Anh huéng dé qua lanh dén do-su
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4.1.2. B¢ qua lgnh anh hucng dén W khi nhiét do ngung tu
thay doi

Véi nhiét @6 bay hoi to = 5°C, nhiét d0 ngung tu
tk = 40°C.

Hinh 4 thé hign mdi quan hé gitra do qua lanh va cong
nén riéng chu trinh. M6i chat R32 ¢6 cong nén lén moi
Chat R410A, 'I(’yn hon 31.4%. Khi d6 qua lanh tang 1én thi
ca hai moi chat R32, R410A c6 W khéng thay doi.
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Hinh 4. Anh huéng dé qué lanh dén W
4.1.3. D¢ qué lanh dnh hwong dén COPgy, khi nhiér dg
ngung tu thay doi

Vai nhiét @6 bay hoi to = 5°C, nhiét d0 ngung tu
tk = 40°C.

Hinh 5 thé hién mdi quan hé giira do qué lanh va hé sé
lam lanh cta chu trinh COP. Khi khéng c6 quéa lanh thi R32
c6 COP I6n hon COP cua R410A. Khi d6 qua lanh tang
1én 20°C thi ca hai méi chat R32, R410A c6 COP tang 1én
tuong tng 16,41% va 21,57%. Nhu vay, khi d6 qué lanh
tang 1én thi ca hai moi chat déu tang 1én nhung R410A ¢6
d6 tang nhanh hon R32 1a 5,16%.
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Hinh 5. Anh hieéng dé qua lanh dén COPsub
4.2. P§ qua lgnh dnh hwéng dén h¢ théng khi nhigr dp
bay hoi thay doi
4.2.1. D¢ qua lanh dnh hirong @én Gosu khi nhiér d@g bay
hot thay doi
V6i nhiét d6 ngung tu tx = 45°C, nhiét do bay hoi
to = -5°C.
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Hinh 6. Anh hudng d@é qua lanh dén do-sus

_Hinh 6 thé hi¢n méi quan hé giita d6 qua lanh va nang
suat lanh riéng. Moi chat R32 c6 néng suat lanh riéng lén
hon méi chat R410A, I6n hog 53,01%. Khi d6 qué lanh
tang 1én 20°C thi ca hai mdi chat R32, R410A ¢0 qo-sub tdng
1én twong g 17,5% va 24,15%. Nhu vay, khi d6 qua tang
Ién thi ca hai mdi chat déu tang 1én nhung R410A c6 do
tang 1én nhanh hon R32 1a 6,65%.
4.2.2. B qué lanh dnh hiong d@én W khi nhiér dg bay hoi
thay doi

Véi nhiét do ngung tu Tk = 45°C, nhiét do bay hoi
To =-5°C.

Hinh 7 thé hién mdi quan h¢ giita do qué lanh va cong
thuc chu trinh. M6i chat R32 c6 cong nén I6n hon cong
nén cua moi chat R410A, Ién hon 47,34%. Khi d6 quéa
lanh tdng 1én thi ca hai moi chat R32, R410A c6 W khong
thay doi.
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Hinh 7. Anh huéng dé qué lanh dén W
4.2.3. Dg qua lanh dnh hirong dén COPsys khi nhiér dg bay
hoi thay doi

V6i nhiét do ngung tu tx = 45°C, nhiét do bay hoi
to = -5°C.

Hinh 8 thé hién méi quan hé giita d6 qué lanh va hé s6
I1am lanh cta chu trinh COP. Khi khdng c6 qué lanh thi R32
c6 COP I6n hon COP cua R410A. Khi d qua lanh tang
I1én 20°C thi ca hai moi chat R32, R410A c6 COP ting 1én
tuong ung 17,77% va 22,68%. Nhu vay, khi do6 qua lanh
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tang 1én thi ca hai mdi chat déu tang 1én nhung R410A c6
d06 tang 1én nhanh hon R32 1a 4,91%.
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5. Két luan

Bai bao da dua ra dwoc céc két qua tinh toan Iy thuyét
chu trinh hé thong lanh cQ qua Ignh cua hai moi chat lanh
thuong dung trong hé thong dieu hoa khong khi R32 va
R410A,; Thé hién dugc cac moi Iién hé gitra do qué lanh vf?\
nang suat lanh riéng, cong tiéu ton cho chu trinh va hé so
lam viéc hiéu qua caa chu trinh COP. Cu thé nhu sau:

1) Béi véi hé thong lanh khi c6 @6 qua lanh thi tat ca

céc thdng s6 nhu nang suét lanh riéng va COP déu tang Ién.

2) Khi d6 qua lanh ting lén mdi 1°C thi ning suét lanh
riéng va hé so6 lam lanh COP cua R32, R410A ting 1én
tuong ung trung binh 1a 0,08% va 1%.

3) Khi d¢ qua lanh tdng 1én nhung cong khong thay aoi,
cdng cta moi chat R32 1én hoi cong ctia moi chat R410A.

4) O ché @6 khong c6 quéa lanh thi hé sé COP caa R32
Iéq hon R410A, khi d6 qud lanh tang 1én thi COP cua moi
chat R410A tiang nhanh hoi R32.
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