TAP CHi PHAT TRIEN KH&CN, TAP 20, SO K1-2017

11

Nghién ctru 1y thuyét va thuc nghiém hé
thong lam lanh bay ho1 sir dung chat hut am

long

Nguyén Thé Bao

Tém tit— Bai bao trinh bay nghién ciru 1y thuyét
va thye nghiém hé thong lam lanh bay hoi sir dung
chét it 4m Iéng, trong d6 tip trung vao hai thiét bi
chinh ciia h¢ théng la thap tach 4m (thiét bi tach 4m)
va thap tai sinh (thiét bi hoan nguyén). Két qua giira
1y thuyét va thue nghiém cho théy ly thuyét phan tich
no6i chung va chwong trinh mé phéng néi riéng cho
dd chinh xac va tin cdy chip nhan dwec. Tir dé,
chwong trinh méd phéng niy c¢6 thé dwge diung méd
phéng cic hé théng lam lanh bay hoi sir dung chét
hiit 4m ciing nhuw dé phén tich kinh té - k§ thuit va
danh gia kha ning ing dung cong nghé lam lanh bay
hoi sit dung chét hit 4m 16ng trong cac hé thong diéu
hoa khong khi vao Viét Nam.

Tir khéa— diéu hoa khong khi, 1am lanh bay hoi,
chat hiat am, chat hiat am 16ng.

1 TONG QUAN

Viét Nam la quéc gia nim trong ving khi hau

nhiét d6i. Theo cac thdng ké thi cong suét
dién tiéu cho hé thong didu hoa trong cac cong
trinh nhu cao 6¢ van phong, khach san chiém tir
50-75% tong lugng dién tiéu thu [1]. Mac du hién
nay c6 rat nhidu hé thong diéu hoa khong khi dugc
cai tién nham tiét kiém ning luong nhu hé thong
didu hoa trung tim c6 luu lwong nudc, luu luong
gi6 thay ddi theo phu tai,...v.v. trén co so hiéu
chinh ning suit lanh sat voi phu tai thyc té, tuy
nhién cac hé théng nay déu st dung ngudn ning
lwong cao cép 1a dién. Cac hé thdng didu hoa noi
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trén déu phai lam lanh ca nhiét hién 1in nhiét an,
ma lwong nhiét 4n thudng chiém tir 20%-60% tong
ning suit lanh tiy loai cong trinh vin phong, nha
hang, siéu thi, diéu kién thoi tiét bén ngoai. Vi vay
hé théng diéu hoa théng thuong phai ton lugng
dién dé khur di lugng nhiét an rat dang ké. Dé khic
phuc vén dé trén, mot trong sé cac giai phap duoc
danh gia cao 13 két hop hé théng didu hoa vai chét
hat 4m ran hodc long dé khir di phan nhiét an
khong can dung ngudn ning lugng cao cap dién
ma chi st dung ning lwong mit troi hay ngudn
nhiét thai thé nang thap sin co, gitp tiét kiém duoc
dién nang tiéu thy dang ké.

C6 rat nhidu nghién ciru trén thé gioi vé ly
thuyét va thuc nghiém cong nghé lam lanh bay hoi
sir dung chat hut 4m Iong hay ran cho diéu hoa
khong khi [2,3]. Liu va cong su [4] da so sanh hoat
dong ciia hai loai chat hut am thong dung 1a LiCl
va LiBr va két luan rang LiCl tach am tSt hon
LiBr, trong khi LiBr lai thyc hién viéc tai tao tot
hon. Luo va cong sy [5] da nghién clru hai loai
thap tach 4m thong dung 1a loai thiap doan nhiét
(adiabatic dehumidifier) va loai lam lanh bén trong
(internally cooled dehumidifier). Loai doan nhiét
tuy don gian hon nhung sy gia nhiét trong qua
trinh tach 4m lam giam hi¢u suit thiét bi. Nhuoc
diém nay dugc khic phuc bing loai thap tach 4m
lam lanh bén trong. Xiong va cong sy [6] da dé
xudt loai thiét bi tich am hai tang (two-stage
dehumidification unit) két hop phén tich exergy.
Trong thiét bi nay khong khi di qua dung dich
CaCl, trude khi qua dung dich LiCl. Uu diém cua
qué trinh tién tach 4m st dung CaCl, 1a giam bét
su khong thuan nghich ctia qua trinh tach 4m. Mat
khac, trong qua trinh tai tao thi LiCl duoc tai tao
trude r6i dén CaCly. Hiéu suét nhiét cua thiét bi
nay dugc bdo cédo dat 73% trong khi hi¢u suét
exergy dat 23%. Trong hudng nghién cuu khac,
Kim va cong su [7] d4 lam nghién ctru hé thong
lam lanh bay hoi két hop thiét bi tich 4m long sir
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dung 100% khong khi twoi ngoai troi va cho thay
hé thong nay st dung 51% tai lanh it hon loai
VAV thong thuong. Khalil [8] da két hop hé thong
tach 4m sir dung LiCl v6i hé thdng lanh sir dung
may nén thong thuong va cho két qua hé thong nay
tiét kiém dugc 53% hang nam so v6i hé théng lanh
may nén thong thuong.

Cac md hinh toan cho thiét bj tich 4m su dung
chat hit am dang long cling dugc nhiéu tic gia
nghién ciru, tir mo hinh truyén chat dong hoc [9],
mang than kinh nhén tao (artificial neural network)
[10], m6 hinh dya trén phuong phap Runge-Kutta
[11] dén phuong phép phan tich don gian [12].
Pic diém chung cta cic nghién ctru nay la khong
tach riéng ting thiét bi (thap tach am, thiét bi tai
tao, thap 1am mat, thiét bi lam mat...) theo timng
module dé d& viét chuong trinh mé phong
(simulation) cho hé théng lam lanh bay hoi sir
dung chat hiit am dang long. Vi vdy bai bao nay sé
tap trung theo huéng module hoa vé mit toan hoc
cho timg thiét bi.

Van dé chat hat 4m bi cudn theo vao khong gian

diéu hoa do hé théng ho ciing di dugc nhiéu tac
gia nghién ciru va tim cach khic phuc. Mot giai
phap 1a cho khong khi di qua mang xdp cuc nho
(micro-porous membrane)dé han ché viéc chét hit
4m bi cudn theo [13]. Kumar va cong sy [14] dé
xuét sir dung hai vong tudn hoan chit hiit 4m long
riéng 1é, mdi vong tuan hoan sir dung nhiéu bo hap
thu dya trén thiét ké mang roi (falling film based
absorbers). D& xuat nay khong nhitng han ché viéc
chat hat 4am bi cudn vao hé thong dong thdi con
gitip ting hé s6 COP cia hé thdng néi chung.
O Viét Nam c6 khé it cong trinh nghién ciru vé
cong nghé nay [15, 16]. Vi vay bai bao nay mong
mudn goép mot phan vao viée nghién ctru kha ning
g dung c6ng nghé lam lanh bay hoi sir dung chét
hat 4m long cho diéu hoa khong khi tai Viét Nam.

2 PHAN TICH LUA CHON HE THONG

Phuong phap tach 4m bang chat hut 4m dé lam
kho khong khi c6 thé sir dung chat hut am ran hay
chat hat 4m 1ong. Theo nghién ctru [9], chat hiit 4m
long c6 nhiéu vu diém so v&i chit hat 4m rén, cu
thé nhu sau:

+ Ning suat hit 4m cua chat hit am ran noi
chung nhé hon chat hut 4m long. Vi du, chit hip
phu molecular sieve c6 thé giit 17% khdi lugng
khé ciia n6 khi khong khi c¢6 nhiét d6 21°C va do
am tuong ddi 20%. Trong khi d6 chat hip thy LiCl
c6 thé giit 130% khéi lwong khé ciia nd & cing
diéu kién nhiét d6 va do 4m. Piéu nay dan toi viéc
dung CHA 1éng s€ cho phép ta gidm dugc kich

thudc thiét bi, nhu vay s& phu hop hon cho viéc
DPHKK cho cac toa nha, siéu thi, nha ga.v.v.

« Mot qui trinh hat am ludn xay ra dong thoi
hai qua trinh, 1a hiit am lam khé khong khi va hoan
nguyén chat hat am. Nhuoc diém cia chit hut 4m
ran 1a nhié¢t do hoan nguyén kha cao, thuong
khodng 120 —220°C, trong khi nhiét d6 hoan
nguyén chit hit 4m 1ong lai kha thip khoang 40 —
150°C. Nhiét d6 hoan nguyén chat hap thu long vi
vay phu hop khi sir dung cac ngudn ning lugng co
thé nang thap, nhu ning luong mit trdi hay cac
ngudn nhiét thai.

+ Chu tao cia mot may hat am dung chat hit
4m ran, thanh phfin chinh 1a mét rotor c6 dang ma
tran t6 ong, gdm nhiéu khe xdp dong nhét va cac
chét hit 4m dang ran & dang hat b6 tri két dinh nhu
16p nén dang tdm phu 1én bé mit rotor nén cong
sudt hiit 4m ctia may bi khéng ché boi kich thude
cling nhu do kho cua chat hit am sau qua trinh
hoan nguyén ¢ rotor, dan dén 6n dinh ctia may hat
4m nay khong cao. Cu thé nhu khi ma cac thong sb
khong khi ddu vao bi thay ddi thi cac thong sb
khong khi dau ra s& bi thay d6i. Nguoc lai & may
hat 4m dung chat hut 4m 1ong c6 thé khic phuc
duoc han ché nay bang cach thay ddi thay dbi luu
luong, ciing nhu thay d6i nong do dung dich di vao
thap tach 4m cho phu hop.

Qua céc phan tich ¢ trén, hé thong hit 4m ding
chit hat 4m long duogc lua chon lam déi tuong
trong nghién ciru nay. Hé thong PHKK dugc thiét
ké cho khong gian 16n tép trung déng nguoi c6 tai
nhiét 4n cao va can luong gié tuoi 16n nén phuong
an lya chon dua ra ¢ day la:

= S dung chét hit am long dé dam nhan
tai nhiét an béng cach thuc hién viée tach am
trong thap tach 4m. Qua trinh tai tao dung dich
duogc thyc hién trong thap tai tao.

= Ding két hop bd lam lanh bay hoi
(LLBH) tryc tiép va gian tiép dé dam nhan khu
tai nhiét hién nham giam nhiét d6 khong khi
dén gia trj can thiét.

= Nudc néng duoc dung 1am chat tai nhiét
dé cung cdp nhiét cho qua trinh tai tao dung
dich. Nhiét cép cho nudc ndng tudn hoan céd
thé 1a nang lugng mat troi, nhiét thai hay nhiét
do @6t chay nhién liéu hiru co nhu khi dét, dau,
than .v.v.

So d6 PHKK lya chon xiy dung dwoc mé ta
nhu hinh dudi day:
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Hinh 1. Hg théng didu hoa khong khi lam lanh bay hoi v tach 4m bang chét hat 4m long

Trong so dd nay c¢6 2 dong luu chit chinh bao
gom: dong khong khi quéa trinh cung cdp cho
khong gian diéu hoa dé thuc hién tai nhiét hién va
nhiét 4n sau d6 di qua bo LLBH gian tiép, dong
tuan hoan ciia dung dich chat hut 4m qua thap tach
am va thap tai tao. Ngoai ra con co cac dong nude
dung cho x4i tuéi & cac bd LLBH va nudc lam
mat, nudc gia nhiét dung dich.

3 COSOLY THUYET.

3.1 Thap tach am (Dehumidifier)

Duya trén phuong trinh can bang ning luong va
gia thiét dong dung dich déu dan qua thap tach 4m
ta co:

- Phuong trinh can bang khdi luong:

Cho khong khi Ia:

dag

Gy —= = -hy Ry (w5 — @) @
a” mFwi\®@g — @e
Cho dung dich la:
GS E = hm PW(CUa - a)e) (2)

- Phuong trinh can bang ning luong:
Cho khong khi Ia:

dT.
Gacpmd_z(a:U:;lF’a(Ts -Ta) (3)

Cho dung dich la:

dl dT. dT,
Ge — = _G.Crm —& _G W
S dz STPM gz TWERW 47 @
do
.G —a

a dz fg
Cho nudc la:

dT,
GWC pw d%N = _UWPa (Ts _TW) 5)

a, la, Ta
Khong khi |

s, Is, Ts
|Dung dich
v

Z¢
dZI | Lw + dlw
Wa + dma¢ *cos + dws

Ia + dla IS + dIS
Hinh 2. Can bang nhiét va chit qua thap tach 4m

Nudce——1 7

lw, Tw

Trong d6 we 14 lwgng 4m bdo hoa (can bang) cua
dung dich:

Pe
wg =0,62197 ———— (6)
Patm - Pe
Heé s truyén chét la:
J \
_“DPa'a
hm - 2/3 (7)
(sc)
_Ha

Trong do6: Sc = (8)

PaDAB
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Hé sb Colburn dugc dua ra boi R.E. Treybal
[17]:

017
Jp =0023Rey ©)
VaD;
Voi: Rey= —2122
Ha

4000 < Re, < 60.000; 0,3 <Sc<3.000

Hé sb toa nhiét trén bé mit khong khi dugc tinh
bang twong quan Reynolds theo [18]:

2/3

Trong d6 hé sé Lewis Le = Sc/Pra

Sc — 1a hé sb Schmidt, xac dinh bang: Sc =v /D,
v6i v 12 do nhot dong hoc va D 14 hé s6 khuéch tan
khoi lugng dugc tinh theo cong thirc:

(10)

_ 435,7T7%2 1,1
POVRE+HVEE? \na  1g

Trong d6 T, p, V va W lan luot 1a nhiét do, ap
suét, thé tich va d6 nh6t cua khong khi,

Heé s6 téa nhiét bé mat dung dich cho dong chay
tang cuia 16p mong dugc xac dinh 1a:

0,33
011( PrSr
La

(11)

voi Res < 2300

ar Gg
Trong d6: Reg =— ; I'=
Ha N D;
Giam chiéu day 16p CHA cho pha don xac dinh
theo cong thuc:

(12)

1/3

3ar
Hs Res < 1600

voi SO = 2—

ps x981

Cho dong song song hai pha di xudng khi pha
hoi tach riéng ra nd tr¢ thanh :

(13)

S=[1-0,022(Va—4)]So (14)
S+ = > (15)
T 09085Rel/3
Hé s6 toa nhiét lién két la:
Nuc<K
hg= ——5 (16)

Sr
Hé sb toa nhiét phia nuéc dugce xac dinh theo
[17]

Nuy, = 0,36 x ReOr Ox PRy,

2000 < Rey, <1.000.000 (17)

hy = Nuyw Ky (18)
Deg
Trong do
8(R2 x 0,423 02 /8)
Deq = (19)
ﬂDO
Tiét dién dong ag = M (20)

R
H¢ sb truyén nhiét tong tir dung dich dén nudc
la:

1 1 D D Dy 1
=4I =2 |/ + =% = 40,0002
(21)
Trong d6, s6 hang cudi cing 1a gi4 trj ddc trung
cho hé so sai s ctia phép do.
3.2 Binh tdi tao (regenerator)
Dua trén phwong trinh cAn bang ning luong va
can bang chat cua dong chay déu dan ta co:
Phuong trinh c4n bang chét :
Cho khéng khi:

G~ = ~fm Py (@6 — 03) (22)
Cho dung dich:
dcC
dz
Phuong trinh c4n bang ning luong:
Cho khong khi:
dT.
GaCpm d—z"" = U Py (Ts-Ta) (24)
Cho dung dich :
dlg dag
Gg —==-U Py\Ts - T4 )+ G, —= 1 (25)
S dz a a( S a) a dz fg

Heé s6 truyén nhiét va truyén chit trong cc cong
thirc trén dugc xac dinh la:

Cho dong gi6i han cua khi, sé Nusselt dugc cho
bai [19]:

Lt Pr[(Re, ~1000)/ 2]

(26)
f

14127 —(Pr2/3—1)
2

Khoang cho phép 1a: 0,5 < Pr <200
2300 < Re, < 5x 106
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®a, la, Ta s, Is, Ts
Khong khi 4 ADung dich
]
dz
A A
Ma + d(Da s + d(Ds
I +dly I + dls

Hinh 3. Can bang nhiét va chat qua thap tai tao

O day: 7 (158InRe,—3,28) @7)
. R . Nux Ky
H¢ s6 truyén nhiét: he = —— (28)
h

Trong d6 Dy 1a duong kinh trong nudc. Dung
phép ngoai suy ctia Reynold

15

Chuong trinh mé phong hé thong dua trén cac
phuong trinh truyén nhiét va truyén chét, cac thong
sO nhiét dong clia cac chat tham gia vao qué trinh
nhu khong khi, nudc va dung dich hép thu dya trén
cac cong thic hay s6 liéu thuc nghiém dugc st
dung rong rdi dé tinh toan hé thdng diéu hoa
truyén thdng, riéng dung dich chat hat 4m long
dugc tinh theo tai liéu [20].

4 MO HINH THUC NGHIEM.

M0 hinh thuc nghiém nghién ctru qua trinh hut
4m bang chat hut am long dé ng dung trong hé
thong diéu hoa khong khi. So dd nguyén ly hé
thong dugc trinh bay trén Hinh 4 va mo hinh thyc
nghiém duoc thé hién Hinh 5.

Do trong thyc nghiém nhiét d6 dung dich dam
dic trude khi vao thap tich 4m ta yéu cau khoang
(20+35)°C, do d6 nudc lam mat dung dich c6 thé
1a nudc sinh hoat hodc nude lanh tr may lam lanh
nudc (may lanh water chiller). Nén mo hinh gom
c¢6 mot may lanh water chiller dé 1am lanh dung
dich khi qui trinh yéu cau nhiét d¢ thdp va mot
thap giai nhiét nudc lam mat dung dich khi nhiét
d6 dung dich yéu cau khong qué thap.

. I‘Khéng khi da 1am khé dua vao khong
- 1 . gian PHKK

=+ Khong khi

h 2/3
. _(Le) (29)
hm xC pm
Hé s6 truyén chit hm duoc xéc dinh tir:
hC
hm =——""373 (30)
Cpm (Le)
e
Thip gidi  Khong khi thai rangodi Thap tach dm : [ !
nhiét nuée :
ot P
B T
--------- A
o o I
....*.'ﬁ;ﬁ'ﬂ.
Khépg khi
ngoai troi

- hoan nguyén

' Hpihing

May lanh
Chiller

Bomdd LiCl/CaCl, fl
A dd
uyen

Hinh 5. H¢ théng thuc nghiém
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5 SO SANHKET QUA LY THUYET VA THUC
NGHIEM.

T ly thuyét trinh bay trong phan trén, mot
chuong trinh mé phong da duoc viét [15,16]. Két
qua thyc nhiém voi khong khi vao thap voi cac
thong s6 t = 34°C, ¢ = 70%. Dung dich dam dac
vao thap tach am voi luu luong 4lit/phut (luu
lwong dung dich vao hai thip nhu nhau), ndng do
= 40%, nhiét d¢0 dung dich = 27°C va nhiét do
dung dich hoan nguyén dung dich =75°C. Thay doi
tbc do khong khi vao (tbc do khong khi vao hai
thap 1a nhu nhau) va do cac thong sb dau ra tng
v6i timg toc d6 twong tmg.

Chay chwong trinh mé phong véi cac thong sb
nhu trén, so sanh két qua cua chuong trinh véi cac
s6 liéu thye nghiém va dugc thé hién duéi dang do
thi nhu dudi day:

e Théap Tach am

Sai léch nhiét do, d6 4m tuong dbi va nhiét do
dung dich trong thap tich 4m giita thuc nghiém va
ly thuyét thé hién 1an luot trén cac Hinh 6, 7 & 8.
Bién dang cta hai do thi twong dbi gidng nhau, do
sai léch 1an luot khoang 7%, 11% & 10% tuong
ung.

e Thap Téi Sinh

Tuong ty, sai léch nhiét 49, d6 4m tuong ddi va
nhiét d6 dung dich trong thap tai sinh gilta thi
nghiém va chuong trinh mé phong thé hién lan
luot trén cac Hinh 9, 10 & 11. Bién dang cuda hai
dd thi twong dbi giébng nhau, do sai léch lan luot
khoang 10%, 23% & 4% tuong tng.

' Sai Léch Nhi¢t DG Khing Khi

37
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.__,__.__r-——”'_’
¥ oo o m—
= » - &
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——Thilg ¥ ! a
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Hinh 6. Su sai 16ch nhiét d6 trong thap tach 4m
gitra ly thuyét va thuc nghiém
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Hinh 7. Sy sai léch do én} tuong dbi trong thap tach 4m
gitra ly thuyét va thuc nghiém

Sai Léch Nhiét PG Dung Dich

". —ﬂ—i!_"——r—’

i i

{3 k) ! 115 LT 183 T
e Tt

—mTinh 11,41 33 3¢ 34.9 36,77 36,71

Hinh 8. SLE sai 1éch nhiét df) dung dich trong thap tach
am giira IV thuyet va thuc nghiém

Sai Léch Nhiét Dd Khing Khi

Shigidg O

i i 56 518 a5 ans

Hinh 9. Su sai 1éch nhiét d trong thap tai sinh gitra
ly thuyét va thyc nghiém

Sai Léch g Am Tuong Pai
80

w0 B ——
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-3 a0

£ @

3

5

=

o
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== Thi Nghiem L] 71 12 ra %5
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Hinh 10. Sy sai léch do 4m twong déi trong thap tai
sinh gitra ly thuyét va thuc nghiém

Sai Léch Nhiét B3 Dung Dich

—

Nhice i *C

14 170 % 284 139
—s—Thilighiemn| 585 55.4 S4.6 54.1 53

e Tirth 0.6 58.4 6.7

Hinh 11. Sy sai léch nhiét 516 dung dich trong thap tai
sinh giira ly thuyet va thuc nghi¢ém

Qua két qua tinh toan 1y thuyét va thuc nghiém,
sai sO trung binh ddi véi nhiét do khong khi 1a
11%, d6 4m tuong ddi 1 23%, nhiét d6 dung dich
1a 11%. Céc sai s6 nay bao gém sai so cac thiét bi
do, sai s6 do bd tri cac thiét bi do chua thich hop,
sai s6 do hé théng chura that hoan chinh, v.v.

Két qua so sanh giita tinh toan 1y thuyét tir
chuong trinh mdé phong va mé hinh thuc nghiém
cho thiy 1y thuyét phan tich & trén ciing nhu
chuong trinh mé phong cho ra cac két qua tuong
d6i xac thuc té va co thé Gmg dung dé md phong
cac thiét hut 4m va tai sinh hay ca hé théng lam
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didu hoa khong khi co st dung chit hat am.
Chuong trinh mé phong nay di duoc ding dé phan
tich kinh té - k¥ thuat giita hé thong lam lanh bay
hoi sir dung chat hut 4m Iong trong cac hé thong
diéu hoa khong khi (PHKK), hé thong PHKK sir
dung may nén giai nhiét nudc, hé théng DPHKK sir
dung may nén giai nhiét gié cho dai tai lanh tir 20
tan lanh (RT) d&én 60 RT [15, 16]. Két qua cho
thiy mdc du chi phi déu tu cho hé thong lam lanh
bay hoi cao hon, nhung bu lai chi phi van hanh
thdp hon. Trong dii cong suit noi trén (20 — 60
RT), thoi gian hoan vén ctia hé thong 1am lanh bay
hoi sir dung chat hiit 4m 1ong 1a 0,68 dén 0,40 nim
so voi hé thong PHKK st dung may nén giai nhiét
nudc va 1,05 dén 0,61 niam dbi véi hé thong
DPHKK st dung may nén giai nhiét gié (tai lanh
cang 16n hoan vbn cang nhanh).

6 KET LUAN

Bai bao da tién hanh nghién ctu 1y thuyét va
thuc nghiém hé théng lam lanh bay hoi sir dung
chat hiit am 16ng, trong do tap trung vao hai thiét
bi chinh ctia hé thong 1a thap tach 4m (thiét bi tach
4m) va thap tai sinh (thiét bi hoan nguyén). Két
qua giita 1y thuyét va thuc nghiém cho thiy ly
thuyét phan tich noi chung va chuong trinh mé
phong noi riéng cho do chinh xac va tin cdy chip
nhan dugc. Tu do, chuong trinh mo6 phong nay cd
thé dugc ding méd phong cac hé théng lam lanh
bay hoi sir dung chét hut 4m ciing nhu dé phan tich
kinh té - k¥ thuat va danh gia kha ning Gmg dung
cong nghé lam lanh bay hoi st dung chat hiit am
long trong cac hé thong diéu hoa khong khi vao
Viét Nam.
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A numerable and experimental study of
evaporative cooling systems using liquid
desiccants

Nguyen The Bao
Institute of Sustainable Energy

Abstract— The paper presents a numerable and experimental study of evaporative cooling systems using
liquid desiccants, especially focusing on two mains equipment of the systems including the dehumidifier
and regenerator. A simulation program for evaporative cooling systems using liquid desiccants has been
written based on the numerable study of this research. The results of the numerable and experimental
study are very comparative, proving that the simulation program can be used to simulate the evaporative
cooling systems using liquid desiccants in order to analyze the feasibility of these systems in Vietnam for
energy conservation purposes.

Index Terms— air conditioning, evaporative cooling, desiccants, liquid desiccants.



