MOI CHAT LANH CHO BOM NHIET VA NHUNG UNG DUNG CU THE
REFRIGERANTS FOR HEAT PUMPS AND CONCRETE APPLICATIONS
Nguyén D¢ Loit

Tom tdt: Bai bao gisi thiéu 3 logi moi chdt lanh ing dung cho bom nhiét. Thir nhdt 1a logi than
thién vdéi méi truong (moi chat lanh thé hé 4), thir 2 1a mdi chat thirong dung hién nay cho bom
nhiét nhiét d¢ thuong (nhiét dé khéng khi hogc nweéc ndng 50 + 60°C), va ther 3 1a logi cho nhiét
dé cao (80 + 90°C) ciing nhu rdt cao (120 + 165°C). Bdi bdo ciing gi6i thiéu cacchu trinh ciing
nhur cde san pham va iing dung cu thé trong khu viee gia dinh, thuwong mai va cong nghiép.

Summary: The article introduces 3 types of refrigerants used for heat pumps. The first type is
environmentally friendly (refrigerants of 4th generation). The second type is the commonly used for normal
heat pumps at medium temperature (air or hot water outlet temperature 50 + 60°C). And the third type is for
heat pumps at high temperatures (80 + 90°C) as well as very high (120 + 165°C). The article also introduces
concrete cycles as well as specific products and applications in the home, commercial and industrial areas.

1. Mé dau

M6i chit dung cho bom nhiét ciing tvong tu nhu méi chit ding cho may lanh; Khac biét co ban 1a né phai
lam viéc & cap nhiét 6 cao hon. D4i voi cac bom nhiét thdng thuong, thi nhiét d6 ngung tu khoang 60 +
70°C; d6i v6i bom nhiét nhiét do cao 80 + 95°C; va ddi vé6i cac bom nhiét nhiét do rat cao thi nhiét dé ngung
tu c6 thé Ién t6i 100 + 130°C; do dochung ciing c6 nhitng yéu cau rat dic biét.

Hién nay, vin dé bao vé méi trudng, han ché sw ndng dan 1én cua trai dét, han ché sy bién ddi khi hau la vo
cuing burc thiét nén mot thé hé méi chit lanh moi dang duoc nghién ciu va tng dung. D6 1a thé hé thir 4 cua
méi chit lanh. Do su khan hiém cua céc lya chon kha thi, méi chit lanh thé hé 4 can duoc xem xét dong thoi
tat ca cAc yéu cau nhu an toan, kinh té, hiéu suat ning luong, kha ning tiét kiém ning lwong va dic biét 1a yéu
cau vé moi truong véi ODP=0 (hoic thap) va GWP thap (< 150), va can phai dugc danh gia tong thé va 1ong
ghép dé di dén quyét dinh lya chon chinh xac mai chat lanh cua tuong lai.

Hang loat cac quy dinh that chat viéc sir dung va phat thai méi chat lanh 1am 6 nhiém moi truong da duoc ban
hanh trén pham vi toan thé giéi. Hoi dong chau Au EU da ra thong bao soat xét lai Quy ché Mai chat lanh va
c4c loai ga gay 6 nhiém mai trudng, trong d6 c¢6 nhirng quy ché mai vé cam sir dung hoan toan cac chat co
GWP >150 trong cac xe 6 td mai tir nim 2017. Céac nha ché tao 6 t6 Dirc di loai bo hoan toan R134a va thay
thé bang CO; ngay tir nim 2006. Quic Hoi Uc da thong qua luat thué méi danh vao cac moi chét lanh gay &
nhiém méi trudng va gay hiéu ung long kinh lam trai dat nong 1én, luat nay da chinh thirc ¢ hiéu luc ngay tir
nam 2012,

Tuy cac nha khoa hoc d bo ra rat nhiéu cong stc dé nghién cau va tim kiém cac méi chit lanh thay thé
nhung cho dén nay van chua tim ra dugc moi chat lanh hoan hao nao dap tmg dugc day du cac yéu cau di néu
& trén.Trong bai bao nay ching tdi gidi thiéu cac loai méi chit lanh than thién méi truong can phai hudéng
t61.Ngoai ra chung toi ciing gidi thiéu cac méi chat van duoc sir dung cho dén hién nay ciing nhu cac loai moi
chat lanh nhiét 6 cao sir dung cho bom nhiét cting cac (ng dung cu thé caa ching.

2. M@di chat lanh than thién méi trwdong



Trong hang loat cdc mdi chét lanh thay thé duoc cong bd ndi bat Ién hién nay la cac tng vién: R32, HFO-
1234yf, R290 va CO.. Bang 1 gigi thiéu nhitng tinh cht vat 1y, an toan va méi truong co ban cia cac tng
vién moi chét lanh thay thé do.

Bang 1.
M©i chat lanh R32 HFO-1234yf | R290 R744  (carbon
(propan) dioxide)
Cong thuc hoa hoc CH2F; CH.CFCF; CsHs CO2
Tinh Phan tr Iluwong M, | 52,02 114 44,10 44,01
chit | kg/kmol
vat ly
Nhiét do soi thuong, °C | -51,7 -29,3 -42,1 -78,4
Nhiét do t6i han, °C 78,2 94,7 96,7 31,1
Ap suét téi han, bar 57,8 33,8 42,5 73,8
Tinh TLV-TWA 1000 - 2500 5000
chit
an LFL 13,3 6,2 2,3 none
toan - "Hoe 9.4 10,7 50,3 i
Nhom an toan, Std 34 A2 AlL A3 Al
Tinh | Vong doi (thoi gian ton | 5,6 0,05 (a1 - >50
chit | tai trong khi quyén), ngay)
moi nam
truong
ODP 0,000 0,000 0,000 0,000
GWP (100 nam) 880 4 20 1
GWP (Global Warming Potential): Tiém ning lam néng dia cau. chi so twong doi chi kha ning (hiéu
tng 16ng kinh) ciia mét chat khi anh huong téi sy néng 1én caa Trai Pat liy chuan quy wdc cia CO;
la bang 1 cho thoi han 100 nam.
HOC (Heat of Combustion): Nhiét tri (cua ga lanh).
LFL (Lower Flammability Limit): Gigi han bat lira dudi, gigi han nong do dudi ma ga lanh trong
khdng khi co thé lay lan lia, thuong tinh theo thé tich % trong khdng khi.
ODP (Ozone Depletion Potential): Tiém ning lam suy giam ozone, chi s twong dbi xac dinh kha
nang pha hay tin ozone véi quy uéc ODP cua R11 Ia bang 1.
TLV-TWA (Threashold Limit Value — Time — weighted Average): Nong d6 gisi han trung binh 1au
dai, gia tri ndng do giéi han trong khdng khi ma véi diéu kién 1am viéc 8h/ngay va 5 ngay/ tuan, tat ca
cac cong nhan tiép xdc 1au dai vai ga lanh khong bi de doa béi anh huang cé hai.




R32 la moi chat thusc nhém HFC, do khong c6 thanh phan clo nén ODP = 0, nhung do c6 flo nén GWP =
750, cao hon S0 Vi yéu cau caa EU 1a GWP < 150, c6 nhiét do sOi ¢ ap suat thuong 1 -51,7, co dic tinh nhiét
d6ng va nhiét lanh rat tt va duoc coi 1a moi chét lanh tuong lai, 1a thanh phan co ban trong cac hdn hop moi
chit nhu R407C, R410A, R504, R507... Khi str dung R32, ¢6 thé tiét kiém duoc khoang 30% hrong nap.Nhat
1a nudce tién phong st dung R32.Va hién nay R32 di duoc sir dung rong rai trén thé gigi.Tuy nhién R32 c6
tinh chay nhe nén lwong nap 16n nhat cho mét don vi may van bi han ché, do d6 chii yéu R32 van chi duoc st
dung trong diéu hoa, bom nhiét nho ning suat dugi 7 KW (24000 Btu/h), ma chua (ng dung dwoc cho céc loai
may I6n hon nhu VRF, VRV va cac loai khéc.

HFO-1234yf c6 ky hiéu kha xa la véi cac loai mdi chat freon khac nhung thuc chit né ciing 1a mét loai freon
nhém HydroFluoroOlefin cong thic hda hoc CH,=CF-CFs. HFO-1234yf [a mét trong rat nhidu dong phan
khi flo héa propen CH;=CH-CHs. Néu theo quy tic ky hiéu mdi chit lanh thiHFO-1234yf c6 y hiéu la
R1234yf, s6 1 1a dé chi olefin (c6 mot lién két doi), sd 2 dé chi 3 nguyén tir cacbon (2+1=3), sé 3 dé chi 2
nguyén tir hydro (3-1=2) va sé 4 dé chi 4 nguyén tir flo (nhu quy tic ky hiéu mdi chét lanh thong thuong)
trong phan tir, yf 1a dé phan biét cau tric phan tir ddng phan, chir cai y dau 1a dé chi nguyén tir lién két voi
nguyén tir cac bon trung tam 1a flo (néu 1a Clo thi ky hiéu 1a x va la Hydro thi ky hiéu Ia z), chit cai f diing sau
dé chi su lién két cua cac nguyén tir véi nguyén tir cacbon ghép doi ngoai cung 1a CH, (néu CCl ky hiéu la a,
CCIF ky hiéu la f, CF, ky hiéu la ¢, CHCI ky hiéu Ia d, CHF ky hiéu 1a ¢) . Uu diém dic biét caa moi chat nay
la than thién véi méi truong, khdng pha hay ting ozone ODP = 0 va hau nhu khong lam néng dia ciu véi
GWP = 4 (do thoi gian ton tai trog khi quyén rat ngan, chi khoang 11 ngay). Cong dong Chau Au di ra vin
ban cam st dung cac mdi chit cd tiém ning gay néng toan cau GWP 16n hon 150 trong cac xe 6td méi tir nim
2011 va cAm hoan toan trong tat ca cac xe 6td tir nim 2017. Co quan bao vé méi trudng cia My (EPA) di dé
suit sir dung HFO-1234yf 14 mdi chit dung trong may diéu hoa cho 6t6 dé thay thé cho méi chat R134a.

HFO-1234yf khong nhitng c6 thé duoc sir dung lam madi chét lanh thay thé cho R134a va mot sé mdi chat
khéc ma con c6 thé dwoc sir dung trong chu trinh Rankine. Chinh vi vy chit ndy gan ddy thu hat duoc su
quan tdm caa nhiéu nha khoa hoc,hién nay da c6 nhiéu nghién ctru thuc nghiém dé xac dinh ap suit bdo hoa,
khéi lugng riéng caa long bdo hoa va cac thong sé khac. HFO-1234yf 1a mot moi chat moi day haa hen
nhung van phai chd doi nhitng két qua nghién cau tiép theo vé cac dac tinh nhiét dong, nhiét lanh, vat Iy, hoa
hoc, an toan... caa né nhu phan (ng héa hoc vai vat liéu ché tao may kim loai va phi kim loai, phan ang véi
dau béi tron, v6i am trong hé théng lanh va dac biét 1a dic tinh trao doi nhiét, hé sé toa hiét khi sdi va khi
ngung tu...

Hién nay, khong chi HFO-1234yf ma hang loat dong phan cua nd (vi du R1234yc, R1234ye(E),
R1234ye(Z), R1234zc, R1234ze(E), R1234ze(Z) va hang loat cic dong phan cua R1225, R1243...) dang duoc
nghién ciu vi ODP = 0 va GWP rét thip chi bang 3+4 do thoi gian ton tai trong khi quyén chi tir 10 d&én 20
ngay. O day ta thay xuat hién thém cac ky hiéu chit cai dé trong ngoic (E) va (Z). (E) la dang “trans” con (Z)
1a “cis” dé chi vi tri khéng gian ciia nguyén tir H va F trong phan tu.

R290 c6 tén hoa chat quen thudc 1a propan, cong thic hda hoc 1a CsHs, c6 nhiét do sdi & ap xuat thuong 12 -
42,1°C, la chat khi khong mau, khong tan trong nudc, c6 mui thom rat nhe gan nhu khéng mui, dugc khai
thac tir dau mo, khi mo...Propan thuong dugc khai thac 1a hdn hop véi butan dé 1am khi dét va duoc hoa long
va dong vao chai bang thép. Loai chai 12 kg dugc sir dung rat thinh hanh trong khu vuc gia dinh. O nhiét do
20°C, &p suat trong chai khoang 1 bar. Propan kha than thién véi moi truong, khong phé hay tang ozone, hau
nhu khong gay hiéu tng 16ng kinh véi GWP = 20. Propan ¢ tinh chat nhiét dong tt, khéng tac dung vai vat
ligu ché tao may. Nhuoc diém I6n nhét ciia propan 1a dé chay va dé nd, nén phai c6 bién phap an toan chay no
cao trong nha may ché tao ciing nhur tai thiét bi gy ting gia thanh san pham.Véi sy gitip d& cua GIZ (German
Agency for International Cooperation), Trung Qudc di san xuat RAC van hanh véi méi chat R290. Trung



Quéc ciing d3 hoan thanh du 4n danh gia d6 an toan méi chat R32 dé trién khai viéc ung dung R32 cho cac
thiét bi lanh va diéu hoa khong khi thuong nghiép ¢& nho.

R744 chinh 1a khi cacbonic hay cacbon dioxide, c6 cong thirc COy, la chat khi khong mau, khdng mai, vi hoi
chua, ning hon khéng khi khoang 1,5 lan, khdi luong riéng 1,98 kg/m®, it tan trong nudc. CO, chiém khoang
0,03% thé tich hoac 0,05% khdi luong trong khi quyén. Trong qué trinh quang hop ban ngay, thuc vat hap thy
CO; va nha dxi tré lai vao khi quyén. Dong vat khi ho hip sé tiéu thy dxi va nha ra CO,.CO; duoc sir dung rat
nhiéu trong céng nghiép néi chung va trong cdng nghiép thuc pham ndi riéng. Ngoai sir dung trong ky thuat
lanh va bom nhiét, CO2 con duoc sir dung dé san xut soda, uré, nap vao nudc giai khat c6 ga, nap vao bia,
binh chita chay. CO, duoc khai théc tir mo, tir khéi 10 cta cac 10 dot than, khi, tir cAc ting 1én men bia, ruou...,
duogc hda long hodc hoa rin (goi 1a da kho hodc biang kho) dé 1am lanh hoic két dong va bao quan thuc pham.

CO, c6 tinh chét nhiét dong tot, khong doc hai ddi voi co thé sdng, con ngudi chi bi ngat vi thiéu dudng khi
khi ndng d6 CO. lén qué cao. CO, khdng chay nd, rat an toan nén duoc ding lam chét dap lira. Nhuoc diém
cua CO; la nhiét do téi han qué thap (31,05°C) &p suét téi han qué cao (73,8 bar). Khi lam viéc véi nhiét do
dan bay hoi 1 5°C thi 4p suit bay hoi 1a 39,7 bar, va véi nhiét do dan ngung 55°C (dé dam bao c6 nudc néng
50°C) thi 4p suit ngung tu phai la khoang 100 bar. Thuc ra trang thai CO; lic nay nam trén diém t6i han nén
khdng phai la qua trinh ngung tu ma chi la qua trinh thai nhiét cho méi truong (ich nhiét). Trang thai trudc
van tiét luvu CO, van la dang khi cao &p. Chi sau khi qua van tiét luu, méi c6 CO; long trong dan bay hoi. Ty
sb nén khoang 2,5 nén chi can may nén mot cip, nhung ap suét rit cao trong ca hé thong (ca bén ha &p va cao
ap) gy kho khan cho viéc thiét ké, ché tao thiét bi va dich vu lip dat, van hanh, bao dudng, sua chira. Duong
bng dan, dng trao ddi nhiét cua cac thiét bi trao ddi nhiét phai du day dé chiu duoc ap luc dic biét cao do.

COadang duoc sir dung rét rong réi khdng chi & Nhat ma ca & My va chau Au cho bom nhiét. Hang nim Nhat
san xuat hang triéu bom nhiét dun nude nong gia dinh trong hé théng Eco-Cut, con & Duc, tir 2006, toan b
may diéu hoa lap trén 6t6 déu dung CO,.

3. Céac moi chét lanh thong thwong

Sau khi cé4c loai va cac cap méi chat chira clo nhu CFC (R11, R12, R502...) bi cAm, co ché mdi chit lanh da
¢6 nhitng thay doi co ban. Pdi véi cac bom nhiét (diéu hoa hai chiéu) nho RAC, ngoai cac mdi chat than thién
moi trudng nhu da gisi thiéu & trén (vi du R32, R290) thi hién nay cac loai nhu R407C vaR410Avan con
duoc st dung tiép tuc. O Viét Nam, moi chat R22 du con han dén 2040 nhung ciing hau nhu khong con dugc
str dung. Cac may PAC va chiller van st dung tiép cac loai mdi chat nhu R134a, R407C.Ciing van con chiller
li tam sir dung R123.Bang 2 gidi thiéu tinh chit co ban caa mot sé mdi chat cho bom nhiét hién nay.

Bang 2
Mai chat lanh R22 R123 R134a R407C R410A
Cong thirc hoa hoc CHCIF, | CHCI,CF; | CH,FCF; | R32/125/134a | R32/125
(23/25/52) (50/50)
Tinh Phéan to lwong M, | 86,47 152,93 102,03 86,20 72,58
chat | kg/kmol
vat ly
Nhiét d6  sbi | -40,8 27,8 -26,1 -43,8 -51,6
thuong, °C -36,3
Nhiét d6 toi han, | 96,2 183,8 101,1 87,3 72,5
0
C




Ap suat toi han, | 49,9 36,6 40,6 4,63 49,5
bar
Tinh | TLV-TWA 1000 50 1000 1000 1000
chat
an LFL none none none none none
oan  rHoe 2,2 21 42 4,9 -4.4
Nhom an toan, Std | Al B1 Al Al/Al Al/Al
34
Tinh | Vong doi (thoi | 11,8 1,5 13,6 - -
chit | gian ton tai trong
moi khi quyén), ndm
truong
ODP 0,034 0,012 0,000 0,000 0,000
GWP (100 nam) 1900 120 1600 1980 2340
Xem chd thich ¢ bang 1

R22 la mét trong nhitng ga lanh truyén théng quan trong nhét dwoc st dung rong réi trong ki thuat diéu hoa
héng khi va ca trong cdc may lanh céng nghiép tir hon 80 nim qua nén c6 céng nghé én dinh. Tuy nhién R22
la thuoc nhém HCFC, c ODP va GWP nhé nén duoc coi 1a ga lanh qua do. Di véi cac nude dang phat trién
nhu Viét nam, R22 duoc sir dung dén nim 2040. Cac may dd nap R22 duoc phép st dung dén hét tudi tho
may. Do 14 an hué cua Lién Hop Quéc cho cac nuwdc nghéo ma chiing ta nén tan dung vi R22 ¢6 cong nghé 6n
dinh, c6 hiéu qua ning luong cao va dd qua quen thudc trong lap dat, van hanh, bao dudng va sira chira.
Trong tuong lai gan R22 s& duoc thay thé bai R407C va R410A.

R123 ciing thudc nhdm HCFC nén c6 tinh chat vat ly, héa hoc, nhiét dong va méi truong gan gidong nhu R22
nhung c6 nhiét do soi cao hon nén hau nhu chi dung cho chiller ly tim thay thé cho R11 la mdi chat da bi
cam. R123 ciing phai duoc loai bo vao 2030 nhung thuc té dén nay cac nha khoa hoc ciing chua tim dwgc moi
chat kha di nao c6 thé thay thé dwoc R123. R134a

R134a la ga lanh thay thé quan trong cho R12 véi ODP = 0. Nhung do GDP = 1600 1a qua 16n nén né ciing s&
bi thay thé trong tuwong lai. Tinh chat vat li, hda hoc nhiét dong la gan gidng voi R12 va co thé thay thé cho
R12 trong tat ca cac loai thiét bi tir tu lanh gia dinh, may diéu hoa 6 t6, bom nhiét, chiller véi may nén
pittdng, truc vit, xoan dc va ca ly tim trong diéu hoa khdng khi trung tm, trong may lanh thuong nghiép va
trong van tai lanh.

R407C 1a mot hdn hop mdi chat khong ddng soi, nhiét d6 soi thuong dau qué trinh sdi -43,8°C va cubi qué
trinh sdi -36,3°C, do truot nhiét dd ngung tu va bay hoi 1a khoang 7K, tuong ddi thuan tién cho thiét ké cac
chu trinh bom nhiét Lorenz. R407C gém cac don chit R32/R125/R134a véi thanh phan khdi luong
23/25/52%. R407C du dinh dé thay thé cho R22 nén duogc hoa tron dé ¢ tich chat nhiét lanh twong thich voi
R22.

R410A hdn hop moi chat gan dong sbi, nhiét do soi thuong ¢ dau qué trinh soi la -51,6°C va cudi qua trinh



s6i 14 -51,5°C, nén c6 thé coi R410A la méi chat lanh dong sbi, c6 thé nap bo sung ma hong can théo xa hét
ga cii, tuy nhién khi nap ga van nén nap long khong nén nap hoi. R410A 1a bao gom tir hai thanh phan R32 va
R125 véi thanh phan khéi lugng 50/50% ding dé thay thé cho R22 va R13B1 trong cac may lanh, may diéu
hoa khong khi, bom nhiét va ca cdc may lanh sau.

4. Mbi chit cho bom nhiét & nhiét dé cao

Khi lam viéc & cip nhiét d6 cao tir 80 + 120°C, yéu cau phai cd mot sé mdi chat phu hop, ngoai yéu cau vé
tinh than thién voi méi truong ODP = 0; GWP thip, an toan khong chay nd, thi p suit ngung tu khéng qué
cao dé do day thiét bi khong yéu cau qua 1on ciing 14 yéu cau rat dic biét.

Bang 3 gioi thiéu thong s6 mot moi chat dang duoc st dung cho bom nhiét nhiét do cao tai Nhat néi
riéng va trén thé gisi néi chung. Hinh 1 gigi thiéu dudng cong ap suat bdo hoa cua cac moi chat do.

Bang 3
Mdi chat lanh | Céng thirc héa hoc GWP | Tinh chay t;, °C P, MPa ts, °C
R744 CO; 1 Khéng chdy | 30,98 7,377 -78,4
R1234yf CF3CF=CH, 4 Chay yéu 94,7 3,382 -29,48
R134a CF3CH3F 1430 | Chéy yéu 101,06 4,059 -26,07
R1234ze(E) CFH=CHCF3 6 Chay yéu 109,37 3,636 -18,96
R1234ze(2) CFH=CHCF3 <10 Khoéng chdy | 153,7 3,97 9,76
R245fa CH3CH,CHF; 1030 | Khong chdy | 154,01 3,651 15,14
R365mfc CF,CH,CF,CH3 794 Chay yéu 186.85 3,266 40,19
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Trén bang, hiéu tng nha kinh cua R134a va R245fa 1a kha cao nén can phai loai bo. Trén d6 thi c6




thé thiy duong cong ap suit hoi cua R1234ze(Z) rat gan véi R245fa, tuong tu, R1234ze(E) rat gan
R134a, nén trong twong lai R1234ze(Z) va R1234ze(E) sé& thay thé cho R245fa va R134a.

5. Nhirng ing dung bom nhiét cu thé

5.1. Pun nwéc néng nhiét do trung binh 50 + 60°C

Hinh 2 gigi thiéu chu trinh bom nhiét thong thudng biéu dién trén do thi T-s cua cac loai moi chat
nhu R22, R410A, R134a...; nhiét d6 nuéc hoac khong khi vao dan bay hoi khoang 10 + 30°C, nhiét do
nu6c néng ra 50 + 60°C; COP dat 4 dén 5 hodc hon, thuc hién trao d6i nhiét nguoc chiéu.

100 Critical Point
e
e Liquid
o
2 1 SM‘Pa S Hot
o s e SR Water
o 50 |
g— Liquid + Gas Gas
@ 4
Cool|Wate -
(AiF) 0.5MPa
1.2 1.4 1.6 1.8 2.0

Entropy: S(kJ/(kg*K)
Hinh 2
5.2. Pun nwéc nong nhiét dg cao 80 + 90°C

Khi can nhiét do nudc nong cao dén 90°C hoac hon, can thiét phai sir dung chu trinh CO, chu trinh
2 cap hoic ghép tang. Cac chu trinh nay dwoc dic biét phét trién tai Nhat [3-7]. Khi st dung CO, lam
moi chat lanh nhu hau hét cac loai bom nhiét gia dung va thuong nghiép xuat xt tir Nhat, 4p suit ngung
tu rat cao trén 120 bar, nén khong thé str dung kiéu 6ng 16ng dng ma phai sir dung mat loai thiét bi trao
d6i nhiét dic biét dbi voi dan ngung ty, & day gidi thiéu qua so dd nguyén Iy cia bom nhiét ECO-CUT,
dang vong nudc gia dung (Hinh 3).

Td hop bom nhiét _| Binhmwée néng

Hinh 3.

Bom nhiét dun nuéc néng ECOCUT gdm cum bom nhiét (may nén, dan ngung, 6ng mao, dan bay
hoi va quat gi6) va binh nuéc néng c6 cach nhiét. Mdi chat lanh 1a CO,.Cum ngoai nha trong tuong tu



nhu OU cia may diéu hoa 2 cum, dan bdc hoi dng xoin cé quat huéng truc. Riéng dan dun nuée néng la
loai trao d6i nhiét nguoc chiéu duoc cu tao dic biét. Nude di trong 6ng xoin c6 kich thudc khé 16n,
khoang 14 + 16 mm, CO, di trong cac 6ng nhd dudng kinh khoang 3mm quén chung quanh éng nuéc.
Tuy theo luu lugng yéu cau, sé 6ng cd thé nhidu hozc it. Do éng nhoé nén éng khdng can qua day van co
thé chiu duoc &p suit ngung tu 1én dén 120 bar cia CO,. Pé tao tiép xdc tét, ngudi ta can céc ranh thich
hop trén dng nuéc sao cho vira khit véi ng CO,. Sau khi ldp dng CO; Ién éng nudc, can phai trang thiée
dé tao tiép xdc t6t hon giita dng nude va dng CO,. Nude duge bom qua dan ngung dé thu nhiét ngung tu
roi dua 1én binh nuée nong dé dua di tiéu thu. Loi ich cta chu trinh bom nhiét trén téi han cia CO; la
nhiét d6 nuéc nong cé thé dat dugc kha cao khoang 90°C so véi chu trinh Rankin ngugc chiéu tién hanh
dudi diém téi han. Hinh 4 gigi thiéu chu trinh trén diém toi han CO, biéu dién trén do thi T-s. Khi cho
nude di nguoc chiéu véi dong CO, p suat 120 bar, nhiét do nudc c6 thé dat 80; 90 tham chi 100°C.
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Hinh 4. Chu trinh trén diém téi han ciia CO,

Do 4p suat dan nong chu trinh CO, rat cao, 120 bar, nén dé giir an toan cho thiét bi, ning suat bom nhiét
chi gidi han & muc nho, lap nhiéu modul méi dat khoang 5 + 10m® nude ndng/24h. Péi véi cac nhu cau
nudc ndng cong suat I6n voi nhiét d6 cao khoang 90°C, cac cong ty Nhat phét trién loai bom nhiét 2 cap
nén tuabin, moi chat R134a. Khi sir dung moi chat R245fa con c6 thé san xuét hoi nhiét do 120°C, ap
suat du 1 bar va hoi 165°C, &p suat du 6 bar (xem Muc 9.4 Chuong 9).

Hinh 5 va 6 gigi thiéu chu trinh trén d6 thi T-s va so do bom nhiét 2 cp dun nuéc néng tuabin moi chat
R134a.
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Hinh 5. Chu trinh bom nhiét 2 cip dun nuéc ndng tuabin moi chit R134a



Mitsubishi Heavy Industries, Ltd.
Electric power W

System flow Hot water heat pump
ETW — L

Turbo compressor
The first step impeller . {"A" ,-‘ﬂ /ﬂThe second step impeller
~F e

Heat source water
Inlet temperature
10~50C

The maximum hot water
Inlet temperature
90 'C

Hot water
the quantity of heat
Q2=Q1+W

Heat source
the quantity of heat

Q1

Heat source water
Outlet temperature

Hot water

Hinh 6. So 6 bom nhiét 2 cip dun nudc ndng tuabin mdi chit R134a
Bang 4 gioi thiéu thong sé ky thuat 3 loai bom nhiét kiéu nay caa Mitsubishi Heavy Industries, Ltd.
Bang 4

Ning suat nhiét, kW 376 545 547
Ning suat lanh, KW 266 400 405
Cong suat tiéu thy, kW 104 136 133
Dan ngung | Nhiét d6 nudc vao, oC | 50 65 80
Nhiét @6 nudc ra, oC 60 75 90
Dan bay hoi | Nhiét d6 nudc vao, oC | 15 35 50
Nhiét @6 nudc ra, oC 10 30 45

Ngoai may nén 2 cip, cac cong ty Nhat con phat trién ca loai ghép tang, tang duéi dung R410A va ting
trén dung R134a.

Cum tang dudi R410A ndi v6i cum tang trén R134a la vong ga; con cum tang trén R134a ndi ra binh
nude ndng 1a vong nudc.Giai phap nay khic phuc duoc nhuoc diém ap suit thiét bi qua cao cia moi chat
CO,. Hinh 7giéi thiéu chu trinh bom nhiét ghép ting dun nuwdc néng.
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Hinh 7

Hinh 8 giéi thiéu san phdm bom nhiét ghép tang cua Toshiba.Bom nhiét gébm 2 cum riéng biét 1a cum
tang thap R410A va cum tang cao R134a.San pham cua Daikin c6 tén MEGA-Q.

Heat source unit
(R410A, Twin Rotary Compressor)

TOSMmS

i
| Sacemnt

Supply source unit
(R134a. Twin Rotary Comprassor)

- TOSHIBA
e

Hinh 8

Do Nhat 1a nuéc nam trong ving khi hau 6n déi, mua dong gia lanh, nhiét d6 nuéc cap mua dong chi
khoang 6 + 7°C; nhiét do ngoai nha xudng dui 0°C, cling do ton that nhiét nhiéu trén duong 6ng, nén
mai phal st dung dén chu trinh CO,, chu trinh 2 cap va chu trinh ghép tang dé ¢6 nudcC néng co6 nhiét do
cao, dén 90°C, COP chi dat trén dudi 3,0. Viét nam cd thoi tiét nhlet d4i néng am, Mién Nam khéng c6
mua dong, nhiét do nuéc cap 20 + 30°C, nhiét do nudc nong yéu cau chi 50 + 60°C, COP c6 thé dat 5,0 +
6,0; tham chi cao hon nén khong phai str dung chu trinh CO,, hai cap ciing nhu chu trinh ghép tang. Viét
Nam chi nén str dung chu trinh dang nay khi két hop dong thoi véi st dung dugc ca nguon lanh dé bao
quan lanh ching han.

5.3.Bom nhiét ndi hoi 120 -165°C
Mot s6 bom nhiét ndi hoi co nhiét do rat cao 120+ 165°C dung dé san xuit hoi nuée da duoc lap dat

va van hanh mang lai hiéu qua kinh té cao tai nha may thép Kobe Nhat. Hinh 9 gigi thiéu chu trinh
bom nhiét 2 cap may nén tuabin, c6 Economizer lam mat trung gian, méi chat lanh R245fa dé san



xuét hoi nuée; So ¢4 bom nhiét nay twong tw nhu da gidi thiéu trén Hinh 6. M6i chat R245fa c6
cdng thirc héa hoc CHF,CH,CFs3; phan tir lwong 134,05 kg/kmol; nhiét do soi thuong ¢ 15,1°C; nhiét
d6 t¢i han 154,1°C; 4p suat toi han 4,43 MPa; nhém an toan Al; thoi gian ton tai trong khi quyén 8,8
nam; ODP = 0; GWP = 1030. Ngudn nhiét la nuéc thai c6 nhiét do 55 + 60°C.Ra tir binh ngung 1
nudc ndng hoac hoi nude trén 100°C.
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Hinh 9

Hinh 10 va 11 gigi thiéu so do thiét bi va hinh anh bom nhiét 2 cip mdi chat R245fa kiéu SGH 120
tai Nha may thép Kobe dé san xuat hoi nuéc ¢ nhiét ¢6 120°C, ap suat du 1 bar, nang suét 0,51 tin
hoi/h, nang suat nhiét 370 kW, nhiét do ngudn nudce thai 65°C. Binh bdc bay Flash Tank lam nhiém
vu tach pha hoi khoi pha long; long duoc bom quay tré lai dan ngung con hoi duoc dwa dén ho tiéu
thu cua qué trinh cbng nghiép.

«————  Industrial Process  #—————— 370kW, COP3.5
Steam, 120°C,
neate biot 0.1MPa Gauge,

Water (65°C) [ml 0.51t/h

/ Refrigerant Compressor \ Flash
@ Tank

N Water
r \Evaporator Expansion Condensy ?2%")’%1{
Valve

Hinh 10



Kobe

Flash Tank

Hinh 11

Hinh 12 va 13 gi6i thiéu so dd thiét bi va hinh anh bom nhiét 2 cAp mdi chit R245fa kiéu SGH 165
tai Nha may thép Kobe dé san xuit hoi nuéc ¢ nhiét do 165°C, ap suét du 6 bar, ning suat 0,89 tan
hoi/h, ning suat nhiét 660 kW, nhiét d6 ngudn nuéc thai 70°C, COP = 2,5. Bom nhiét SGH 165 dat
duoc nhiét d6 va ap suit cao hon nhd ¢6 may nén hoi 1ap ndi tiép trén dudng hoi ra.

Kobe Steel, Lid,

{ - «  B60kW, COP2.5
[ e ™ Sigam, 165%C.
0.6MPa Gauge
Waste 0.89th sTea =
';%t%va o Compressor
( } oo
Haat Pume Unit) Steam
[ Heat Pump Unit | . {0010 %C
" Refrigerant Compressor B -
1 | Flash
Tank
_.Dq.— Water
— Supply
r L Evaporator  Expansion  Condenser 7 (20°C)
RS Valve -
Hinh 12

Kobe

Hinh 13

6. Kétluan



Bom nhiét da va dang dugc ung dung rong rdi khdng nhitng trong khu vuc gia dinh, thuong nghiép va ca
trong cac nganh cong nghiép khac nhau nhu sudi 4m, dun nude néng, say lanh, bay hoi ¢é dic, chung cat,
tach chat... va thuc té da mang lai hiéu qua kinh té rd rang. Bom nhiét c6 hiéu suit dic biét cao khi sir dung
v6i nhiét dd ngudn néng trung binh 50 + 60°C. Khi sir dung ca hai ngudn nong va lanh két hop nhu trong cac
nha méy ché bién thuc pham, ngudn néng dung dé tay rira vé sinh, nguon lanh dé bao quan thi hiéu sut ting
Ién gap 2 lan vi COP khi d6 1a tong ciia COP lanh va COP néng. Pdi véi bom nhiét nhiét do cao va rét cao
can tan dung dwoc ngudn nhiét thai pht hop. Khi sir dung chu trinh 2 cip hodc ghép tang nhu di giGi thiéu
can chirng minh dugc loi ich kinh té.

Céc mdi chat lanh CO,, R245fa... ciing nhu cac chu trinh 2 cap va ghép tang chi phd hop véi nhu cau dun
nude néng nhiét do cao 90°C tai Nhat. N6 khong pht hop dé tng dung véi nhu cau dun nuéc néng & Viét
Nam,do khi hau Viét Nam kha néng nén nhiét d6 nudc néng yéu cau chi tir 50 + 60°C 1a du. COP bom nhiét
dun nuéc néng tai Viét Nam vi thé ciing 16n hon cung loai & Nhat téi 1,5 + 2 1an. Viéc lwa chon mdi chat can
tuan tha tinh kinh té, hiéu qua ciing nhu moéi truong nhu da gidi thiéu ¢ trén.
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