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NG DUNG CHU TRINH NHIET BONG MAISOTSENKO
CHO HOAT DONG CUA THAP GIAI NHIET

APPILICATION OF MAISOTSENKO CYCLE FOR OPERATION OF COOLING TOWER

TOM TAT

Thap giai nhiét la mot trong nhitng thiét bi trao doi nhiét trao doi chat
duoc st dung rong rai trong ki thudt lanh va diéu hoa khong khi, cling nhu
trong cac nha may nhiét dién. Nhiém vu cla thap gidi nhiét la lam mat nutc,
thong thudng, nueéc sau khi ra khdi thap gidi nhiét duoc dn vao binh ngung
clia may lanh, binh ngung trong chu trinh nha may nhiét dién. Nhiét do nuoc
lam mat ra khai thap giai nhiét dong vai tro quyét dinh dén hiéu sudt lam viéc
clia binh ngung, cling nhu téc dong tryc ti€p dén hiéu sudt ndng leong cta hé
thong. Vi thap giai nhiét kiéu truyén thong, nhiét do nude 1am mat ra khoi
thap bi gi6i han bi gia tri nhiét do nhiét ké ot cla khong khi mdi truong.
Trong khudn khG bai bao nay, nhém tac gia mudn gidi thiéu mot phuong phap
m6i, thap giai nhiét hoat dong theo theo nguyén Iy chu trinh nhiét dong
Maisotsenko (hay con goi la chu trinh M), véi chu trinh nhiét dong nay nhiét
d6 nudc ra khdi thap giai nhiét co thé duoc giam xubng gan vdi nhiét do diém
sttong clia khng khi ngoai méi truong.

Ttr khoa: Chu trinh nhiét dong, Maisotsenko, nhiét d nhiét ké udt, nhiét do
diém swong, thap gidi nhiét.

ABSTRACT

Cooling tower is a heat and mass transfer device, which is widely used in
refrigeration and air conditioning system, as well as in thermal power plants. The
task of the cooling tower is to cool the water. The cold water from cooling tower
enters the condenser of HVAC system or the condenser in a thermal power plant.
The cold water temperature from cooling tower impacts on the performance of
the condenser, as well as the energy efficiency of the system. With typical
cooling towers, the temperature of the cold water produced is limited to the
outside air wet bulb temperature. In this article, the authors introduce a new
method, the cooling tower operates according to the principle of Maisotsenko
cycle (also known as M-cycle M), with M-cycle, cold water produced can be
reduced to close to the outside air dewpoint temperature.

Keywords: Thermodynamic cycle, Maisotsenko, wet bulb temperature,
dewpoint temperature, cooling tower.
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Bui Manh Ta, Bang Van Binh

Chu trinh nhiét ddng Maisotsenko (hay dwoc goi la chu
trinh M) la moét khai niém twong déi méi, hoat dong dua
trén nguyén ly bay hoi lam mat. Do dé, dé tim hiéu vé chu
trinh nhiét déng Maisotsenko, truedc hét can hiéu ré ban
chat cta qua trinh bay hoi lam mat. Tir d6 xem xét kha
nang &ng dung chu trinh nhiét déng Maisotsenko trong
viéc nang cao hiéu qua nang lvgng cho thap giai nhiét.

1. CHU TRINH BAY HOI LAM MAT TRUC TIEP
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Hinh 1. So d0 nguyén Iy qua trinh bay hoi lam mat tryc tiép

Khong khi ngoai troi duoc quat gié hat qua mot két cau
tdm phang, dwoc twdi nwéc nhy hé théng bom nwéc tuan
hoan (hinh 1). Khi qua két c4u tdm phang (tdm ziczac), nuéc
nhan nhiét tir khdng khi ngoai troi, bay hoi lam gidm nhiét
dd cua khong khi dau vao. Tuy nhién lvgng hoi nuéc nay lai
di chuyén vao dong khong khi, do d6 lam tdng 4m cla
dong khong khi dau ra. Bay chinh la nhugc diém cla
phuong phap bay hoi lam mat tryc ti€p. Theo [4], hiéu suat
clia qua trinh nay duoc xac dinh bang cong thic:

e= tv 7tr

t, -t

Trong dé:

t,, t: Nhiét do khong khi vao, ra khai thiét bi bay hoi lam
mat tryc tiép, °C.

t,. Nhiét do nhiét ké wot ctia khong khi vao, °C.

Hiéu suat cla trinh sé chiu anh hwéng cda chiéu day I6p
ziczac va toc do dong khong khi.

Th nghiém véi tdm ziczac c6 chiéu day khoang 50mm,
hiéu suat lam mat clia qua trinh vao khoang tir 55 - 70% va
khi tang chiéu day cta tdm ziczac I1én khoang 6 lan, thi hiéu
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suat dat dwoc clia qua trinh cé thé 1én dén 90%. Qua trinh
nay phu hgp ap dung cho céac khu vuc ¢6 khi hdu néng va
khd, cé nhiét do nhiét ké wot khdng 16n hon 20°C.

Dé khéc phuc nhuoc diém clia qua trinh bay hoi lam
mat truc tiép, lam tang &m trong khong khi dau ra, nguoi ta
str dung chu trinh bay hoi lam mat gian ti€ép. So do nguyén
Iy qué trinh trao d6i nhiét 4m gitta kénh kho va kénh wot
trong qua trinh bay hoi lam maét gian tiép duoc thé hién
trén hinh 2.
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Hinh 2. Chu trinh bay hoi lam mét gian ti€p

Chu trinh bay hoi lam mat gian tiép st dung thié€t bi trao
doi nhiét khong khi - khdng khi dé lam mat khdng khi dau
vao ma khéng lam tadng dm. Khéng khi dau vao di bén
trong cac 6ng ndm ngang cla bo trao d6i nhiét khéng khi -
khong khi, cac 6ng nay dugc twéi nudc nho cac bom nuéc
tuan hoan, cac phan t& nuéc bén ngoai 6ng nhan nhiét clia
khong khi di bén trong 6ng, nhiét ctia khéng khi dau vao
lam bay hoi nwéc bén ngoai 6ng, dong khong khi thir cap
sé théi cat ngang cac hang 6ng, dua luvgng khéng khi nong,
am sat bén ngoai cac hang 6ng ra ngoai. Nhv vay, khong
khi dau ra vira dwgc lam mat, lai khéng bi tdng dm. Qua
trinh trao d&i nhiét 4m & day dién ra gitta cac dong lvu
chat: khdng khi (kénh khd) va nwéc (kénh wét). Hiéu sudt
cla chu trinh bay hoi lam mat gian tiép thong thudng vao
khoang 77%.
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Hinh 3. Nguyén I qué trinh bay hoi 1am mét hon hop (Gién tiép - Truc tiép)

Trong thuc té, tuy theo 'ng dung nguoi ta ¢ thé st
dung chu trinh bay hoi lam mat truc ti€p, gian ti€p mot
cach doc lap, hay két hop hai chu trinh nay véi nhau. Hinh 3
mo ta nguyén ly cda chu trinh két hop gitra bay hoi lam mat
triec ti€p va bay hoi lam mat gian tiép.
2. CHU TRINH NHIET BPONG MAISOTSENKO (CHU TRINH M)

Chu trinh M str dung nguyén ly trao doi nhiét - am gira
cac kénh kho, kénh wét twvong ty nhu chu trinh bay hoi lam

mat gian ti€p, tuy nhién cé khac biét rat Ién vé cau trac
hinh hoc va s di chuyén ctia dong khéng khi (hinh 4).
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Hinh 4. So do nguyén Iy qua trinh trao ddi nhiét 4m gira cac luu chat trong
chutrinhM

Chu trinh M da duoc tinh toan, thir nghiém trén thiét bi
lam mat “Coolerado” [5], 1a mét thiét bi trao doi nhiét da
kénh (kénh khd, kénh wét) hoat déng theo nguyén ly chu
trinh nhiét dong Maisotsenko dé lam mat khong khi.

el p— K &nh san phdm

. Lap ghép kénh khd - kénh 6t
Hinh 5. Cau trlc clia 1 tang trong thiét bi lam mét “Coolerado”

Trong thiét bi nay, khong khi lam mat duogc cho ti€p xac
voi lvu chat lam mat qua nhiéu 16p, cu tao ctia mot I6p
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duoc thé hién trén hinh 5. Viéc nay c6 thé dan dén viéc lam
tang tré luc cuc bo cla thiét bi, tir d6 dan dén viéc doi hoi
cong sudt quat gi6 16n hon, tuy nhién, hiéu suét cla thiét bi
nay co thé dat duoc tir 85% dén 100%, dong nghia voi viéc
khong khi duoc lam mat c6 thé giam nhiét d6 xuéng dudi
gia tri nhiét do nhiét ké vét.

Nguyén ly hoat déng cla thiét bi lam mat “Coolerado”
dwgc mo ta trong hinh 6.

Hinh 6. So d0 nguyén Iy hoat ddng ctia thiét bi lam mat “Coolerado”

1- Chat duoc lam mét va khong khi di vao phia khd clia thiét b

2- Dong luu chat duge phan nhanh di vao cac kénh 6t clia thiét bi lam
mat mt cach 13p di 13p lai.

3- Nhiét khong khi nhan dugc tir chat duge lam mat sé dirc thai ra ngoai
nhi qua trinh bay hoi.

4~ Chat duoc lam mat chuyén dong doc theo cac kénh kho, dong thoi nha
nhiét cho khong khi chuyén dong trong cac kénh wdt, khi do, chat dugc lam mét
van duy tri duoc trang thai kho, con nhiét do giam dan dén gia tri nhiét do dong
strong cla khong khi vao.

3. TIEM NANG UNG DUNG CUA CHU TRINH M CHO THAP
GIAINHIET

Thap giai nhiét la thiét bj trao d6i nhiét, trao doi chat, c6
nhiém vu nhan nhiét ctia moéi chat can lam mat va thai ra
khi quyén. Ung dung phd bién clia thap giai nhiét 1a lam
mat nuéc, duoc s dung rong rai trong cac hé théng lanh
va diéu hoa khéng khi hodc trong cac nha may nhiét dién.

Hiéu sudt lam mat cla thap giai nhiét tac dong rat Ién
dén hiéu suat nang lvong cda hé théng, trong dé thdng s6
tric ti€p nhat 1a nhiét d6 clia nudc dugc lam mat ra khéi
thap giai nhiét,

Thap gidi nhiét thong thuvdng hoat ddng theo nguyén
ly bay hoi lam mat tryc ti€p (hinh 7). Nhw da phan tich &
trén, hiéu qua cda qua trinh bay hoi lam mat truc ti€p sé
bi gi¢i han béi gia tri nhiét do nhiét ké wét clia khdng khi
bén ngoai.

Théap giai nhiét ki€u truyén thong sé sir dung két cau
tdm ziczac dugc thanh cum, dé tang cwong dién tich tiép
xUc gitta khéng khi va nuwéc, three hién qué trinh trao doi
nhiét doi, nhiét do cla lwu chat co thé dugc lam mat xuéng
gan voi gia tri nhiét d6 nhiét ké wot.
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Hinh 7. So d6 nguyén Iy hoat dong cta thap gidi nhiét truyén thong

Chu trinh Maisotsenko la chu trinh duy nhat dén thoi
diém nay, theo tinh toan, cé thé lam gidm nhiét d6 lvu chét
xudng gan vai gia tri nhiét do diém swong. Viéc nay, vé ly
thuyét, c6 thé ap dung duoc cho cac thap giai nhiét truyén
thong néu nhu thay doi két ciu clia co cdu tam ziczac dé
phan bo lai cac kénh nwéc va khéng khi theo nguyén ly clia
chu trinh Maisotsenko. Cé thé cai tién hoat dong clia cac
thap giai nhiét truyén théng theo chu trinh Maisotsenko
theo cac phvong an sau:
3.1. Thap giai nhiét chu trinh hé& (dwa trén nguyén ly chu
trinh M)
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Hinh 8. So d0 nguyén Iy hoat ddng ctia thap gidi nhiét theo chu trinh M hé

Thay d6i trong cdu trdc cla két cdu ziczac, nguyén ly
hoat déng ctia thap gia nhiét theo chu trinh M ha duwgc thé
hién trong hinh 8a, nuéc dwgc lam mat tir 32°C xudng 14°C
S0 v(i 23°C & thap gidi nhiét truyén théng, téc do bay hoi la
3,1% so véi 1,5% va dd dm khong khi dat duoc la 0,0219
kg/kg khong khi khd so vai 0,0162 kg/kg khong khi kho.
Khong khi &m thai ra ngoai ¢ trang thai bdo hoa (46 am
twong d6i 100%) va nhiét dé khoang 32°C.

Véch ngan gitta kénh vét va kénh khd khdng nhat thiét
phai 1& mit phang, cé thé st dung cac hinh dang, cau tric
khac nhau. Vat liéu lam vach ngan lam tir vat liéu chéng
tham, hodc vat liéu c¢é dd tham thau thap nhw nhya, kim
loai hodc gém... Thap giai nhiét hoat dong theo chu trinh
M khéng chi hoat dong duy nhét béng céch thai nhiét ra
moi tredng khéng khi bén ngoai, ma con cé thé st dung
Nito, carbon dioxide, hodc nhiét thai cong nghiép (nhiét
lanh) @€ lam mat.

Véi cdu tric thang dirng, khdng khi dwoc lam mat trong
kénh kho, n6 tré nén nang hon va chim xudng. Nguoc lai,
khong khi nong 1én, dé am tang trong kénh wét, khién né
tr& nén nhe hon vi vay n6 chuyén déng lén trén, cac dong
chuyén déng nay thuan theo chiéu chuyén dong tv nhién
cla chu trinh, diéu nay giup cho viéc giam dién nang tiéu
thu clia quat thap.

3.2. Thap giai nhiét chu trinh kin (dva trén nguyén ly
chu trinh M)
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Hinh 9. So d6 nguyén Iy hoat ddng ctia thap gidi nhiét theo chu trinh M kin

Thap giai nhiét hoat ddng theo chu trinh khép kin dugc
mo t& trong hinh 9. V& nguyén ly lam viéc, chu trinh kin
hoat dong twong tv nhw chu trinh hé, tuy nhién véi chu
trinh kin, cdu tao ¢é hai mach chét léng riéng biét. Diém
khac biét duy nhét gilta chu trinh kin va chu trinh hé la luvu
chat dwoc lam mat trong mét chu trinh khép kin, khong
ti€p xdc voi mdi trvong. Twong tw nhw chu trinh hé, nhiét
do cua lvu chat dugce lam mat co thé giam toi gia tri nhiét
do diém suong.
4. KET LUAN

Trong pham vi bai bdo, nhém tac gid dé trinh bay vé
chu trinh nhiét déng Maisotsenko, (*ng dung clia chu trinh
nay trong viéc nang cao hiéu qua nang lvgng cla thap giai
nhiét bang cach giam nhiét dd nudc dugc lam mat ra khoi
thap. Tuy nhién, cac sé liéu minh hoa, s6 liéu duoc trich dan
moi dirng lai trong viéc tht nghiém trong phong thi
nghiém ma chua dugc kiEm chirng trong thuc té trong diéu
kién Viet Nam. O’ cac bai bao tiép theo, nhém téc gia sé tién
hanh nghién cttu v&i mé hinh thic nghiém trong diéu kién
khi hau tai Viét Nam.
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