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Toém tat - T trwéc dén nay, da phan lrong nhiét thiva tir cac dan
ngung tu cla may diéu khong khi cuc bd st dung trong cac ho gia
dinh déu thai ra méi trwong. Mot ngudn nhiét lvong I&n thai ra moi
trwong nhw vay 1a rat lang phi. Trong khi d6, nhu ciu st dung
nwéc néng phuc vu cho sinh hoat clia con ngudi nhw tdm rira, ndu
&n, gidt gid... lai kha lon. Dé tiét kiem nang lwong, bai bao dua ra
mot phuong an thu hdi nhiét thai tlr cac loai may diéu hoa khong
khi cuc bd d& gia nhiét cho nwéc néng. Véi qua trinh nghién ctu ly
thuyét két hop véi ché tao mé hinh thwe nghiém, hé théng co thé
dap (rng day du lwgng nwéc néng phi hop, phuc vu cho qué trinh
sinh hoat clia ngwoi dan, ma khéng lam anh hwéng dén sy hoat
déng binh thuérng clia hé théng may diéu hoa khéng khi.

T khéa - nuwGe nong; dan ngwng tu; tiét kiem nang lwong; nhiét
thai; dieéu hoa khong khi.

1. Dit van dé

Trong hoat dong cta may diéu hoa khong khi, nhiét
thai tir dan ngung tu dugc xem la ngudn nhiét thai co
nhiét do thép, tuy nhién nhiét d6 nay van cao hon so véi
nhiét d6 modi trudong xung quanh. Trén thuc té, luong
nhiét thira nay s€ thai vao moi truong, n6é lam noéng xung
quanh khu vie duoc trang bi didu hoa va diéu nay khong
¢6 loi. Pa co nhiéu phuong én thu hoi lwgng nhiét thura
nay, tuy nhién phd bién nhét hién nay 1a sir dung nguon
nhiét nay dé gia nhiét cho nudc nong phuc vu nhu ciu
sinh hoat. Pong thoi bién phap nay dugc xem nhu viée
giai nhiét dan ngung tu bang nudc, dan dén nhiét do va ap
suat ngung tu giam, gitp cho hiéu qua lam viéc cua hé
thdng tang 1én, tudi tho cua may ciing ting theo dang ké.
bay la phuong an kha hiéu qud. Viéc sit dung may didu
hoa khong khi trong cac hd gia dinh hién chua c6 nghién
ctru cu thé Vé lwong dién nang tiéu thy héng thang, nhung
trong thuc té co thé thiy ring dién nang tiéu thu cho may
diéu hoa va may nudc nong 16n hon rat nhiéu so véi cac
méay moc, thiét bi khac.

Pé tiét kiém dién nang st dung diéu hoa khong khi va
cung cép nudc néng sinh hoat, bai bao trinh bay nghién
ctru 1y thuyét ciing nhu ché tao mé hinh thu hdi nhiét thai
tir dan ngung tu ctia may diéu hoa cong sudt nho & cac ho
gia dinh dé gia nhiét cho nuéc ma khong lam anh hudng
dén ché do 1am viéc binh thudng cta may diéu hoa.

2. N6i dung nghién ciru
2.1. So d6 khoi va do thi [1]

Ta xay dung so dd nguyén ly hoat dong cua may diéu
hoa khong l;hi, tor d6 tn dung nguon nhiét thai ra tr dan
ngung tu d€ 1am nong nudc lanh qua viéc trao d6i nhiét
v6i dan ngung. Dong thoi xay dung d6 thi hoat dong cta
may diéu hoa khong khi nhu Hinh 1.

Abstract - Until now, most excess heat from condensing unit air
conditioners used in local households are discharged into the
environment.lt is quite wasteful not to make use of such a large
waste heat source in the environment while the demand for hot
water for human activities such as bathing, cooking, washing... is
quite large. To save energy, the paper offers a plan for waste
heat recovery from other types of air conditioners to heat water
locally. With the research process combined between theory and
empirical model fabrication, the system can meet the demand for
hot water to serve the people’s living activities without affecting
the normal operation system of air conditioning.

Key words - hot water; condenser unit; save energy; waste heat;
air conditioning.
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Hinh 1. So d6 nguyén Iy ciia mdy diéu hoa nhiét do

Xay dung dd thi hoat dong cua may diéu hoa khong
khi nhu Hinh 2 [1], [2]:
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Hinh 2. D6 thi T-s ciia may diéu hoa nhiét do
2.2. Cic yéu té anh huiong dén qud trinh thu hoi nhigt thai
2.2.1. Anh hirong ciia nhiét do ngung tu
Theo Pinh luat nhiét dong 2 ta co:
Q=L+Qo (kW) (1)
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Trong d6: Qi — nhiét toa ra tir thiét bj ngung tu;
Qo — nhiét thu vao tir thiét bi bay hoi;
L — 1a cong tiéu thu cho may nén.

Nhin vao biéu thic trén, ta nhan théy lugng nhiét téa
ra tur thiét bi ngung tu la rat 16n (bang nhiét lugng thu vao
tor dan lanh cong voi cong tiéu thu cho may nén). Trong
de tai, tac gia tan dung luong nhiét thira nay dé gia nhiét
cho nudc nham tiet ki¢m ndng luong, nhung ddm bao hé
thong diéu hoa van hoat dong binh thuong.

Quan sat trén dd thi T-s, nhan théy ¢6 thé thu thdi toan
b lugng nhiét ngung tu qk néu nhi¢t 0 nudc nong s
dung co6 gia tri nhi¢t d§ thap hon nhiét d6 ngung tu ciia h¢
thong may diéu hoa giai nhiét bang nudc. Néu toan bd
nhiét thai tor dan ngung tu duoc thu hoi, chung ta c6 hé¢ so
thu hoi nhiét thai ly thuyet (¢) nhu sau [1]:

R )
1 1, —1

Bing 1. Thong sé trang thdi cdc diém niit trén do thi T—s
sur dung moi chat lanh R22

0 2 I

Piém 1 1 2 2’ 3 4

Nhiét do (°C) 5 10 68 45 45

Ap sudt (bar) | 49 | 49 | 167 | 167 | 16,7 | 4.9

Entanpi (kJ/kg) | 694 | 711 | 731 | 715 | 523 | 523

Entropi (J/kg.K)| 1615 | 1653 | 1653 | 1534 | 1204 | 1212

V6i miy diéu hoa khong khi sir dung méi chat lanh
R22, R134a va R404a gia tri ¢ ly thuyét dugc tinh theo
cong thure (2) va cho & bang sau:

Bing 2. Chi 56 (p) theo nhiét dé ngung tu

T° ngung tu tx (°C)
Mbi chit 40 45 S0
R22 5,65 5,22 4,65
R134a 6,20 5,70 5,31
R404a 6,15 5,84 5,43

Qua nghién cuu khdo sat cac loai moi chét lanh, nhan
thdy gi4 tri ¢ cia méi chit lanh cang cao khi nhiét do
ngung tu cang thip.

2.2.2. Anh hwong cuia moi chat lanh va nhiét do cudi tam nén

Hién nay, cic may diéu hoa khong khi dang dugc sir
dung voi nhiéu loai méi chét lanh khac nhau, trong d6 ch
yéu van 1a R22, R134a, R404a. Dya vao thong s6 trang
thai ctia cac diém nut trén chu trinh hé théng, ta nhan the“iy
nhiét d6 ctia hoi cao 4p sau khi nén nim dao dong phd
bién trong khoang (70-80)°C. Vi méi chét lanh R22, khi
nhiét d6 ngung tu thay d6i trong khoang (40-50)°C thi
nhiét d6 sau may nén thay déi trong khoang (65-80)°C.
Tuy nhién, trén thuc té khi may nén hoat dong déu c6 céc
tén thit 4p suét, qua trinh nén khong thuan nghich... Vi
thé hé s6 thu hoi nhiét thai thyuc té c6 thé dugc tinh trén co
sO lugng nhiét ma nudc nong trong binh nhan duoc so voi
luong dién ning tiéu thu ciia may diéu hoa nhiét do.

2.2.3. Tinh chon thiét bj trao doi nhiét

Trén thyc t& c6 nhiéu loai thiét bi trao doi nhiét
(TBTPN) khac nhau nhu dang ong long ong, kiéu tam

ban, dan ng c6 canh... theo kiéu truyén nhiét va c6 thé
phén thanh ki€éu doi luu ty nhién hay cudng buc. Ve tang
cuong toi da gia nhiét cho nudc nong tu viéc thu hoi nhiét
thai ctia may di€u hoa nhiét d§ c6 cong suat nho, mé hinh
thuc nghiém cho thay: Chon thi€t bi trao doi nhiét dang
ong xoan 10 xo doi luu cudng birc dat trong binh chua la
hiéu qua nhat.

2.3. M6 hinh thuc nghiém [3]

Mo hinh thyc nghiém duoc thiét ké dé thu hoi nhiét
thai tr mot may diéu hoa khong khi cuc bg c6 cong suat
9.000 Btu/h, st dung mdi chat lanh R22. May dicu hoa
dang duoc su dung dé lam lanh cho phong c6 dién tich
15m? véi 4 nhan vién lam viéc va céc thict bi trong van
phong. Bé thu hoi nhiét thai, hé¢ thong thuc nghi¢m bao
gom céc thi€t bi sau:

- Binh ngung tu c6 dung tich 25 lit;

- Bom nudc tudn hoan 45 W;

- Hé théng duong éng nudc;

- Thiét bi do nhiét do nuéc, cuong d6 dong dién va ap
suat ngung tu cia moi chat;

- Thung nudc noéng 50 lit dugc boc cach nhiét;

- M6t van by-pass dugc lap dat dé mo hinh c6 thé hoat
dong hai ché do c6 thu hoi va khong thu hoi nhiét thai.

Khi nude lanh trong binh ngung tu nhan nhiét cua moi
chat lanh sau khi nong 1én dén nhiét do yéu cau sé duoc
dua sang binh chira va van dién tr mé ra dé su dung.

Van dién tir 'ﬁ

Nude nong ra

Nudc bé sung

Nuge lanhvic Thimg chia Nude nong dvadi si dung
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Van by-pass Dan ngeng tu Vantiétvu
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Hinh 3. So d6 nguyén 1y ciia mé hinh thue nghiém
V6i may diéu hoa khong khi o cong suét lanh 12.000
Btu/h, thay cac gia tri ctia moi chat lanh R22 vao cac cong
thtrc [4], [5]:
F=2 - b 3)
k, At nd
Két qua tinh toan duoc: Qién tich cua bo trao dbi nhiét
14 0,55 m?, chiéu dai duwong ong 17,5 m.
Voi: At - d6 chénh nhiét do trung binh;
Qx - ndng suét nhiét ngung ty, W;
k - hé s6 truyén nhiét, W/m>K;
Ong trao d6i nhiét c6 duong kinh d = 10mm.
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Céc thong s6 vé ap sudt ngung tu, nhiét d6 nudc nong
va cuong d6 dong dién s€ dugc do dac trong sudt qua
trinh thi nghiém.

IEI

T

Hinh 4. M6 hinh thyc nghiém
2.4. Két qud thwe nghi¢m va ban ludn

Két qua do dac thuc nghiém dugc ghi nhan déng thoi
theo thoi gian tai nhiéu thoi diém khac nhau trong ngay dé
dam bao thé hién tinh thyc té cho sy hoat ddng ciia mot
may dicu hoa va duoc thé hién bang cac bang so li€u sau.
2.4.1. Su thay doi nhiét dg ciia nuwée néng theo thoi gian

a. Két qua do dac

Do dac thuc nghiém theo thoi gian, ta c6 duoc két qua
thyc té va xay dung dugc biéu d6 nhu sau:

Biing 3. Bing tong hop cdc két qua thé hién
thay doi nhiét do cua nudc nong theo thoi gian

Thoi gian (phat) | Nhiét d9 nuwée (°C)

0 28
20 29,6
40 33,7
60 35,5
80 38,3
100 41,5
120 44,2
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Hinh 5. Biéu do thé hién thay déi nhiét do cia nude nong
trong binh theo thoi gian

b. Ban ludn

Luc dau nhiét d6 ciia nudc ting nhanh do nudc trong
binh c6 nhiét do thap (28°C), nén phan 16n lwong nhiét thai
tir thiét bi ngung tu cia may diéu hoa dwoc nude hip thu va
c6 thé xem day la may diéu hoa giai nhiét bang nudc. Khi
nhiét do nude ting, nhi€t do va ap sudt ngung tu cia moi
chét ting theo. Khi ap sudt ngung tu ting dén bang gia tri
cta hé théng giai nhiét bang khong khi thi lugng nhiét ma
nudce trong binh nhan duge bt dau giam. Lic nay nhiét do
cta nudc trong binh tang cham lai va khi nhi¢t d6 ctia nude
cao hon nhiét d6 ngung tu thi nudc chi con nhan duoc phﬁn
luong qué nhiét cia moi chét lanh (tir diém 2 dén 2 thé
hién trén dd thi T-s) va cubi cung s€ dat gia tri 16n nhit,
phu thudc vao nhiét do cudi tAm nén ctia moi chat lanh. Va
gia tri nay do duoc trong sudt qua trinh thyc nghiém.

2.4.2. Sw thay doi dp sudt ngung tu ciia méi chat theo
nhiét do nudc nong

a. Két qua do dac

Str dung céc thiét bi do (ddng hd ap suit va dong hod
nhiét d6), ta do duoc cac két qua sau:

Bing 4. Bing tong hop cdc ]cét qua thé hién thay doi dp sudt
ngung tu cia moi chat theo nhiét d¢ nudc nong

Ap suét ngung tu (bar) | Nhiét d§ nwée (°C)

11,5 28

14,3 29,6
15,6 33,7
15,8 35,5
15,2 38,3
15,1 41,5
15,0 442

Xay dyng biéu dd thé hién su thay doi ap sudt ngung
tu theo nhiét d0 cia nudc ndong nhu sau:
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Hinh 6. Biéu d6 thay doi ciia dp sudt ngung tu theo nhiét d¢
cuia nuoc nong trong binh

b. Ban ludn

Khi nhiét d0 nudc trong binh chira cang tang thi ap
suat ngung tu modi chat cang tang. Tuy nhién, khi nhi¢t 4
nude 16n hon 40°C thi 4p suat khong tdng nira va gitt on
dinh & gia tri gan bang voi gia tri ap suat cia h¢ thong khi
chay binh thudong (khong thu hoi nhiét thai). Diéu nay 1a
do b trao d6i nhiét thu hoi nhiét thai mac noi tiép voi dan
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ngung tu giai nhiét bang khong khi, do d6 khi nhiét do
nudc nong trong binh tdng cao hon nhiét d6 ngung tu
trong Ung voi ap suit ngung tu ciia may diéu hoa giai
nhiét bang khong khi thi moi chét lanh bat dau ngung tu
trong dan ngung cua may dleu hoa va lac nay hé thong
hoat dong ¢ ap sudt ngung tu 6n dinh tuong ung voi gia
tri cia may diéu hoa giai nhiét bang khong khi.

Trén thuc té, phy tai nhiét trong phong va nhiét do
mdi truong bén ngoai ludn thay dbi, nén 4p suat ngung tu
thiét bi ngung tu giai nhi¢t bang khong khi cling thay dbi
theo. Cac thong s6 nay thay doi s¢ kéo theo ap suat ngung
tu cling tang giam theo, thé hién trén Hinh 6.

2.4.3. S thay doi cuong do dong dién theo thoi gian

a. Két qua do dac

Str dung thiét bi do dién ta x4c dinh dugc cuong do
dong dién phu thudce thoi gian va thiét bi nhu sau:

Bing 5. Bing téng hop cdc két qua thé hién thay déi ciia cwong
do dong dién theo thoi gian va thiét bi

Thoi gian Cudng d‘@ dong dién (Ampe) :
(Phit) Co tElll hf)'i Khénfc,: thu}néi
nhiét thai nhiét thai

0 3.41 4.12

20 3.94 4.00

40 4.25 3.96

60 4.12 3.96

80 3.91 3.97
100 3.87 4.02
120 3.76 4.08

Xay dung biéu dd thé hién su thay ddi cua cuong do
dong dién theo thoi gian chay may nhu sau:
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Hinh 7. Biéu d6 thé hién sw thay déi ciia cueong do dong dién
theo thoi gian chay mady

b. Ban lugn

Déi v6i truong hop khoéng thu hoi nhiét thai thi cudng
d6 dong dién tuong ddi 6n dinh trong sudt thoi gian may
diéu hoa hoat dong. D6i voi truong hop ¢ thu hdi nhiét
thai, khi hé théng méi bit dau hoat dong, cuong do dong
dién c6 gia tri nhé hon gia tri dinh mtc (vi nhiét do cua
nudc trong binh lic nay con thip). Khi nhiét d6 nudce ting

dan thi cuong do dong dién ting, nhung khong vuot qua
gia tri hoat dong ciia may diéu hoa khi khong thu hoi
nhiét thai. Didu nay c6 thé khing dinh rang, khi may diéu
hoa ¢ thu hdi nhiét thai, c6 thé tiét kiém dwoc mot phan
dién nang khi nhiét d6 nudc trong binh dy trir cé gié tri
nho hon 40°C.

Qua két qua do dac cac thong sb tir thuc nghiém, ta
nhén thiy trong truong hop c6 thu hdi nhiét thai thi cudng
d6 dong dién khong on dinh so vé6i ché d6 hoat dong binh
thuong. Diéu nay duoc giai thich la trong truong hop c6
thu héi nhiét thai, do mac nbi tiép thém bo trao d6i nhiét
nén tré lyc dudng éng ting, do d6 nhiét do sau may nén
cling ting cao hon so vdi truong hop khong co thu hoi.
Tuy nhién, do dong hoi cao ap sau khi ra khoi may nén
thai nhiét cho nudc trong bo trao déi nhiét, vi vay nhiét do
ciia may nén van khong vuot qua mirc cho phép.

3. Kétluan

Qua qua trinh thuc nghiém trén mo6 hinh may diéu hoa
khong khi cuc b9, ta nhan théy khi nhiét d0 nudc noéng
trong binh nho hon 40°C thi lugng nhiét thai thuc té thu
hdi nhiét (¢) dugc khoing 50% so véi nghién ctru ly
thuyét. Khi nhiét d6 nuéc ndng trong binh ting 1én dén
45°C thi qué trinh thu hoi nhiét thai cang giam va lugng
nhiét thu hoi s& giam dan khi nhiét d6 nuéc trong binh
cang ting. Diéu niy co nghia 1a hé¢ thong may didu hoa
chi hoat dong hi€u qua khi nhiét d0 nudc nong can su
dung c6 gia tri nhé hon 40°C.

Ngoai ra, khi nhiét 46 nuéc nong ting thi lugng nhiét
thu hoi giam, qua trinh hoat dong ctia méay diéu hoa khong
khi vin khong anh hudng gi dang ké do trong mé hinh thyc
nghiém di duoc thiét ké co bo trao ddi nhiét thu hdi ndi
tiép v6i dan ngung tu. Nghia 1a trong truong hop nhiét do
nudc nong ting qua cao, dén gan bang gia tri cia nhiét do
mdi chit lanh sau méay nén thi toan bo méi chat lanh van ¢6
thé ngung tu trong dan ngung cua may diéu hoa khéng khi.
Do d6, hé thdng co thu hdi nhiét thai vin khong lam anh
huéng dén qua trinh hoat dong binh thuong cua may didu
hoa khong khi. Hon nira, khi trién khai tng dung m6 hinh
nay vao thuc té s& mang lai hi¢u qua kinh té kha dang ké tr
viée tiét kiém dién nang. Khi phuong 4n giai nhiét bing
nudc dugce ap dung, nhiét do va ap sut ngung tu giam di rd
rét, gitp may diéu hoa lam viéc nhe nhang hon, dong thoi
ciing mang lai nguon nuéc néng phuc vu cho nhidu muc
dich khac nhau trong sinh hoat.
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