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ABSTRACT

In this study, a simulation and a design of a system that is used to harvest
water from the air are introduced in detail. In this system, the air is guided
to the condenser chamber through an air filter (including pre-filter, HEPA
filter H13, and activated carbon filter layer) to clean up the air before
condensing. This clean airflow is contacted by the coil of the evaporator
consisting of the surface of the coils with the fins. The heat exchange process
between the airflow and the cooling coil of a single-stage refrigeration
system will be simulated from which to calculate the characteristic
parameters of the inlet and outlet of the airflow. The airflow characteristics
are used to calculate the amount of condensable water in the system. The
calculation of affecting the condensate output is investigated. The system is
then designed, installed, and measured in practice. The results show that at
a flow rate of 400 m3h, the output water capacity is 5.5 I/h with a stable
humidity of about 81 %.
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TOM TAT

Trong nghién ctru nay, hé théng chiét tach nuéc tir khong khi sir dung
nguyén 1y hoat dong cta may lanh truyén thong dugc gidi thiéu. Trong hé
thong nay hoi nudc tir khong khi s& duge dwa vao budng ngung tu qua bo
loc khong khi (bao gdom: 16p loc thd, mang loc HEPA H13 va 16p loc than
hoat tinh) dé taora ngudn khong khi sach, ngudn khong khi sach nay duoc
dua vao dé tiép xtc véi dan coil cua thiét bi bay hoi dang dugc cép dich lam
lanh. Dong khong khi chtra hoi a am duoc dua vao dé tiép xac voi bé mit cua
dan coil gan canh tan nhiét. Qua trinh trao d6i nhiét giita dong khong khi va
dan coil lanh cta hé thdng may lanh mot cdp s& dwoc mé phong dé tir do
tinh toan dugc cac thong sb dac trung ciia dau vao va dau ra ciia dong khi
trude. Cac thong sb dic trung ciia dong khi duge sir dung dé tinh toan ra
luong nude c6 thé ngung tu duge trong hé thong. Va ciing thong qua viée
tinh toan nay ma cac diéu kién anh huong dén san luong nudc ngung tu
dugc khao sat. Sau d6 hé thong dugc thiét ké, 1ap dat va do dac thuc té. Két
qua cho thay tai luu lugng 400 m%h thi cong suat nudc dau ra 1a 5.5 Vh véi
d6 am 6n dinh khoang 81 %.
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1. Introduction

Theo wdc tinh ctia hiép hoi dia chat hoc ctia My [1] thi lugng nude trén trai dat 1a 1,386,000,000 km?
va chiém hon 70% bé mat cta trai dat. Tuy nhién chi co khoang chua dén 3 % trong sb do 1a nudc ngot
ma con nguoi co thé sir dung trong sinh hoat, canh tac nong nghiép va cac qua trinh phat trién kinh té
va san xuét. Trong s6 3 % it 6i d6 thi co dén 2/3 lugng nude ngot ton tai dudi dang biang da & hai cuc
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cua trai @it ma con nguoi khong thé khai thac. Vi vay dé dap tng nhu cﬁu cudc sdng va phat trién san
Xudt, con nguoi thuong khai thac nude ngot tur hai ngudn chinh 1a nudc ngim va nuoc mat. Va hau hét
cac nhu cau nudce ngot cua con nguoi hién nay duoc dap ung tur nguon nudc mit ton tai trong cc song
su01 ao ho,... mic du n6 chi chiém 0. 007 % lugng nudc trén trai dat twong duong voi1 93,100 km3. Hai
ngudn nude ng()t 12 nudc miat va nude ngam veé 1y thuyét 1a c6 thé dap ung tot nhu cau hién tai ctia con
nguoi, tuy nhién ching lai khong phan b déu, trong d6 72% lugng nudc mat nam trong ba hd chira
nude ngot 16n trén thé gidi 1a African Great Lakes, Baikal Lake va North American Great Lakes [2]. Vi
vay trong thyc t& nude ngot thiéu hut ¢ rat nhiéu noi trén thé giéi. Nhung viéc thiéu nudc ngot khong
chi don thuan 14 do sy phan bd nudc ngot khong ddng déu ma chu yéu lai do cac nguyén nhan tir cac
hoat dong cla con nguoi.

Viéc thiéu hut nude ngot trén thé gidi chu yéu do cac nguyén nhéan chinh sau day [3]-[5]:

« Dan s thé gi6i ting 1én cong voinhu cau nudc ngot cho qua trinh phat trién san Xuét nong nghiép,
cong nghiép ciing ting 1én & hau hét tat ca cac quoc gia.

. Nguon nude mit tai cic ao, hd, song, subi bi 6 nhiém do cac hoat dong cta con nguodi nén du
nhiéu noi ¢6 nude ngot nhung khong thé st dung cho cac nhu cau cude sdng ciia con ngudi.

« Do nan chit pha rimg, 1am cho cac hé thong cung cap diéu tiét nude tu nhién bi pha v dan dén
lwong nuéc mat di 16n hon lugng nude ngot duoc bu dap lam tinh trang thiéu nudc dién ra.

» Khai théc cac nguon nudc ngam mot cach triét dé thiéu bén virng cong voi anh huong cua bién
d6i khi hau lam nudc bién dang 1én dan dén viéc xdm nhap min ¢ nhiéu noi ciing gép phan véo tinh
trang thiéu nudc ngot dién ra trén thé gidi.

« Do qué trinh khai thac thuy dién, kinh té dbi voi ngudn nudc mat khong hop 1y va khong c6 sy
bao ton tuong thich cho cic ngudn nudc ngot.

Viéc thiéu nuéc ngot sach phuc vu cho cac nhu cau doi séng clia con nguoi van dang va s& tiép tuc
1a mot trong nhitng thach thirc 16n nhat ma con nguoi phai dbi mat trong thé ky 21. Hau qua cia viéc
thiéu nudc ngot sach 1a hon 2.5 triéu ngudi chét moOi nam trén thé giéi ma trong do hau hét lai 1a tré em
va hién nay c6 khoang 780 triéu nguoi khong thé tiép can dugc véi cac ngudn nudce ngot sach trén thé
gidi [6].

Nhu cAu nude ngot sach khong ngimg tang 1€n trong khi ngudn cung cap ¢6 gidi han lai bi anh hudng
ning né do cac hoat dong kinh té clia con ngudi nén nhleu khu vye nhu cau nude ngot sach da vuot qua
kha nang tu cung cip ctia khu vire do. Dé giai quyét vin dé nay con nguoi da nd lyc tim kiém cac ngudn
nude ngot sach khac dé bu 1ap vao khoang trong bi thiéu hut. Va tit nhién cac dai duong véi lwong nudce
khong 16 da duoc chi y téi. Cac cong nghé xir 1y, loc nude ngot tir nwde bién dugc phat trién va trién
khai manh tai nhiéu ving trén thé gidi [7]. Cac cong nghé loc nudc bién vé co ban dugc chia lam ba
nhom chinh: (i) cac phuong phap sir dung mang loc dé khtr mudi, (ii) cac phuong phap st dung nhiét
ning dé chung cét, (iii) cic phwong phap hoa hoc va sinh hoc [8], [9]. ]. Trong d6 phuong phap su dung
mang loc R.O (Reverse osmosis desalination) dang dugc ap dung phé bién nhét vi chiing ¢6 wu thé 1a
c6 thé cung cdp nude ngot Vi cong suét 1on trong thoi gian ngin va lién tuc [10]. Tuy nhién cong nghé
nay chi c6 hiéu qua kinh té khi trién khai & quy mé 16n va chi phi hop cho cac khu vire tap trung dan
cu. Cac khu vyc xa ving bién hodc dan cu thua thét thi viéc van chuyén va phan phéi sé 1am cho cong
nghé nay tré nén khong kha thi. Bén canh d6 cac tac dong vé mit moi trudng ctia cac nha may loc nudc
bién quy md 16n dén hé sinh thai bién xung quanh noi dat nha may ciing la diéu khién cac nha khoa hoc
quan ngai.

Trong nd luc tim kiém cac nguon nude ngot sach bd sung cho lugng nudce ngot bi thleu hut va co
kha niang dap tmg phd quat cho nhiéu khu vyc bi tach bi€t voi cac ngudn nude ngot truyén thong, cac
nha khoa hoc dang chii y rat nhiéu dén nguon nudce sach khong 16 tir khong khi. Lugng nudce ton tai dudi
dang hoi 4m trong khong khi du chi méi duge cha ¥ nghién ctru trong cac nam gén déy, tuy nhién nd
dugc hira hen 1a mét ngudn nudc ngot sach 1y tuong cho cac nhu cau nho lé boi vi n6 c6 mat ¢ khip
moi noi voi tong lwong nurde ngot ton tai & dang hoi am trong khong khi vao khoang 13,000 km? twong
duong v6i 0.001% luong nude trén toan thé giéi [11]. Tuy nhién luong nuée dudi dang hoi 4m trong
khong khi 1a dang linh dong nén thuc té lwong nude luu chuyén tir cac cac duong vao céc luc dia cua
trai dat vao khoang 45,500 km?® mdi nim [12]. Bén canh dé, nhiét d6 ctia bau khi quyén giam xudng
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theo chiéu cao, c6 nghia 1 hau hét nudc trong khi quyen t6n tai gin bé mat trai dat. Didu do6 cho thiy
ngudn nude ngot tir trong khong khi 13 rat doi dao va tiém nang.

Trong tu nhién, mot s6 vung diéu kién khong cho phep viée ling dong hoi nudc dién ra mot cach ty
nhién nén khé xuat hién cac con mua dan dén viéc cac noi d6 sé tro nén thiéu nudc. Néu nguon nudc tur
khong khi dugc ling dong chu dong bdi con ngudi ¢6 thé cung cap nude ngot cho cac nhu cau doi séng
mot cach 6n dinh va bén ving. Vi vy nudc tir khong khi chéc chin s& tré thanh ngudn cung cAp nudc
ngot cho cac nhu cau cudc sdng clia con nguoi tai nhleu vung trén thé gidi va dic biét rat phu hop véi
nhing ving cach biét v&i cac ngudn nudc ngot truyén thong hodc cac vung dan cu thua thét.

Dé lang dong hoi nudce tir khong khi can phai cung cap nang luong dé 1am lanh hoi nuée trong khong
khi duéi nhiét do ling dong (dew point). Trong qua trinh d6 phan 16n ning lugng duge cung cip cho
vi€c lam lanh khong khi. Khoang 52 % nang luong dugc st dung cho viéc 1am lanh khong khi va chi co
42 % nang lugng dugc str dung dé ngung tu va lam lanh nuée. C6 4 loai cong nghé chu yéu duogc sir
dung dé ngung tu hoi nude tir khong khi: (i) sir dung chéat hut am [13]-[15], (ii) sir dung mang hép thu
chon loc hoi nuée (water vapor selective membranes) [16], (iii) sir dung cac hé trao d6i nhiét voi khong
khi dya theo nguyén tac hoat dong ctia may lanh [17] va (iv) va cac cong nghé tao ra cac bé mat thu
dong dé lang dong hoi nude [18].

Céc cong nghé sir dung bé mit thu dong dé lang dong hoi nude c6 wu diém 1a don gian, chi phi ré
nhung lai doi hoi dién tich bé mat 16n. Bén canh d6 chat lugng nude khé duge dam bao vi hé thdng
khéng duge che chin. Cong nghé sir dung chat hat 4m c6 vu diém 1a né hoat dong nhur 1a thiét bi thu
dong va n6 c6 thé tan dung nhiét d6 moi truong thay doi trong ngay dé duy tri qua trinh hap thu va giai
hép hoi nude. Tuy vdy cac chat hiit am nay thuong bi suy giam hiéu suat hap thy nhanh lam giam luong
nude san sinh ra sau mot thoi gian ngén sir dung. Trong khi d6, cong ngh¢ dung mang hép thu chon loc
hoi nuge co khuyét diém 1a phai st dung cac thiét bi chu dong nhu bom, tuy nhién no lai mang lai do
6n dinh cao, hoat dong trong khoang nhiét d6 rong va cung cap cong sudt nudc dau ra l6n hon nhiéu so
v6i cong nghé st dung chat hiit 4m. Viée sir dung cong nghé mang chon loc hoi nudce rat phu hop cho
cac ving co khong khi kho, vi ting duoc hiéu qua sir dung ning luong trong viéc lam lanh khong khi.
Tuy nhién voi diéu kién Viét Nam c6 do 4m 16n néu chi st dung mang chon loc hoi nudce dé chiét tach
nude thi khong hiéu qua vé miat nang luong. Bén canh d6 trong diéu kién Viét Nam chi str dung cong
nghé chiét tach nude sir dung theo nguyén 1y may lanh thi trong mot sé trudng hop d6 4m thap viée sir
dung nang lugng 1a khong hiéu qua.

Vi viy trong nghién ctru nay, cong nghé chiét tach nudce tir khong khi sir dung nguyén téc hoat dong
ctia hé thdng diéu hoa khong khi va hudng t6i viéc két hop véi viée sir dung mang chon loc hoi nudc s&
dam bao cho hé thong c6 thé hoat dong 6n dinh va sir dung hiéu qua ning luong. Trudc khi hé thong
duoc 1§p dat va thir nghiém trong diéu kién thuc té, hé théng dugc mo phong dé tinh toan cac diéu kién
t8i wu vé& mat luu lugng va co thé du doan duoc san luong nudc ngot dau ra cta hé théng.

2. Thiét 1ap hé théng

Heé thong chiét tach nudc tir khong khi gdm 3 module chinh: (i) hé thong 1am lanh khong khi st dung
nguyén ly mdy lanh, (ii) budng trao ddi nhiét giita hé thdng coil lanh va khong khi cé quat duoc didu
khién d¢é thay di luu lugng khong khi qua coil lanh, va (iii) 1a cac thiét bi lién quan dén xtr 1y va luu trix
nudc sau khi chiét tach. Hinh 1 thé hién cAu tao cua hé thong chiét tich nudc gom co cac bd phan duoc
thiet ke trong SolidWorks.

Trong h¢ thé/ng nay viéc chiét tich nudc duoc dién ra 1a do qua trinh trao doi nhiét gitra dan lanh cua
may lanh mot cap vdi dong khong khi di n6. Nguyén ly hoat dong ciia may lanh mét cap trong h¢ thong
nay duoc the hién qua Hinh 2 gobm c6 céc qua trinh sau:

* Trang thai 1: Khi m6i chit lanh di chuyén qua thiét bi bay hoi, noi khéng khi nong trao d6i nhiét
v6i moi chat lanh va chuyén qua ching thanh hoi.

* Trang thai 2: Sau khi md chét lanh duoc hat vé may nén, va dugc nén 1€n véi ap suét va nhiét do
cua no dugc tang 1én dén muc hoi qua nhiét.

« Trang thai 3: Khi mdi chat di chuyén qua thiét bi ngung tu, noi n6 dugc trao d6i nhiét véi moi
trudng va ngung tu thanh 16ng.
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« Trang thai 4: Sau khi moi chat di chuyén qua van tiét luu, noi giam ap suat cia mdi chit lanh. N6
s€ ha nhiét d6 cua moi chat va sau d6 s€ bién moi chat long thanh hon hop long/hoi (hoi bdo hoa am) dé
di t6i dan lanh. Két thic mét chu trinh 1am viéc va san sang quay lai giai doan dau.

Budng

ngung
tu nudc

Céac bd
phén xtr
1y va luu

Céc by phén
chinh trong
@ thiét bi lam lanh (b)

Hinh 1. Cdc bé phdn chinh cia hé tho‘ngr chiét tach nwée tir khong khi véi a) hinh chiéu xién va b) hinh
chieu ngang ciia hé thong

\__/
W

3 _
THIET BI
NGUNG TU
X VAN TIET
LUU
THIET BI
BAY HOI 1

L ]

/M
/o N\

Hinh 2. Nguyén Iy hoat dong va cdc diém niit ciia hé thong mdy lanh mét cap dwoc siv dung trong hé thong
chiet tach nuoc tw khong khi

-

Hoi sau thiét bi bay hoi 14 hoi bdo hoa kho trang thai (1) dugc mdy nén hut vé, nén doan nhiét (s =
const) 1én thanh hoi c6 nhiét d6 cao, ap suit cao trang thai (2). Sau d6 méi chit di vao thiét bi ngung ty,
nha nhiét dang ap cho méi truong 1am mat ngung tu thanh 1ong cao ap trang thai (3). Moi chat tiép tuc
di qua thiét bi tiét luu, tiét luu giam ap giam nhiét dat trang thai (4). Sau cung di vao thiét bi bay hoi
nhan nhiét ca ddi tuong cAn 1am lanh, s6i hoa hoi, hoi sau khi ra khoi thiét bi bay hoi lai dugc may nén
hat vé. Chu trinh cir thé tiép dién.
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Trong hé thdng chiét tach nudce tir khong khi thi qua trinh trao doi nhiét giita dan coil lanh va khong
khi 1a qua trinh v6 cung quan trong. Viéc mo phong qué trinh trao d6i nay dugc thuc hién trong
SolidWork véi cac budc sau:

« Thiét 1&p mo hinh hé théng g(‘Sm quat hut, dan coil, bu6ng trao d6i nhiét,. ..

*  Chon lya vt liéu cho cac bd phéan, chon moéi chét,. ..

«  Chia ludi cho hé théng, thiét 1ap cac qua trinh trao d6i nhiét, cac diéu kién bién,...
« Thay ddi luu lugng dong khi va nhiét d6 dong khi dau vao va tién hanh mo phong.

Hinh 3 cho ghéy cac bo phan va m6 hinh budng trao d6i nhiét gdm c6 quat hut khong khi vao, dan
coil lanh trao do6i nhiét v&i khong khi va ong thu lugng nude lang dong duoc tir dan coil lanh.

Hinh 3. Buéng trao déi nhiét giita khéng khi va dan coil lanh noi xdy ra qua trinh ngung tu nuede tie khéng
khi
Ché do 1am viéc ctia mot hé théng lanh mot cép str dung moi chét lanh R22 dugc dic trung bé‘mg 4
nhiét d6 sau: Nhiét d soi ctia mdi chét lanh to, nhiét do ngung tu cuia moi chét lanh ti, nhiét do qua lanh
cua léng trudc van tiét luu tqi, nhiét do hoi hut vé may nén (nhiét do qua nhiét) tg,. Trong d6 cac nhiét
d6 nay duoc tinh toan twong g véi voi dd thi duge thé hién trong Hinh 4 va dugc lap thanh cac théng
s6 trong Bang 1.

lgp (bar)
Px 3
I
[
e

Hinh 4. D6 thi logP-h ciia mdy lanh I cdp dwoe sik dung trong hé thong thu miede tie khong khi

Bang 1. Cdc théng s6 diém niit ciia may lanh 1 cdp trong hé théng chiét tach nwde tie khéng khi

Thong sé Nhiét d§ (°C) Ap suit (bar) Entanpi (kJ/kg)
1 5 4.22 403.1
2 67.5 17.3 438.6
3 45 17.3 256.5
4 5 4.2 256.5
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T

A Y

Hinh 5. M6 hinh hé thé'ng duoc ché tao trong thuc e

Hinh 5 miéu ta hé thong chiét tich nudc tir khong khi trong thuc té. Trong d6 hé thong bao gom 3
module chinh gdm: budng ngung tu nudc, hé théng luu trir va xir Iy nudc va b phan trao d6i nhiét va
thanh phan cta hé thong lanh 1 cdp. Viéc thiét ké phan cip theo dang module 1a cho viée 14p rap, thay
d6i va nang cip cac thanh phan véi nhau tré nén dé dang hon.

3. Két qua va thao luan

Dé c6 thé xac dinh duoc luong nude ngung tu duoc trong nhitng diéu kién khac nhau, chung tdi mo
phong qua trinh trao d6i nhiét gitra khong khi va hé coil 1am lanh ctia dan lanh. Sau d6 thong qua cac
thong s6 déu vao va thong sd dau ra ctia khong khi sau khi di vao va di ra khoi budng trao doi nhiét,
lugng nude hoan toan cod thé duoc xac dinh duoc b.%mg cach xac dinh thong s6 d0 chira hoi 4m cua khong
Khi.

d = Ghn __ Khéi lwgng nuwéc )
" Grkk  Khoi lwong khong khi kho
Trong do ta co:
__ PnnV
Ghn —_ ﬁ (2)
hn
PrkkV
G = 3
ki = p T @)
Tur do ta co:
Phn Rkkk _ Phn 8314/2 &)
Pkkk Rhn Pkkk 8314/18
Trong d6 p = Ppn + Prkk
d = 0.622-2hn_ (5)

Trong d6 d la do chira hoi 4m; Gpy,, Grpex 1an luot 13 khéi lugng hoi nuée va khéi lugng khong khi
kho trong dong khong khi ¢ thé tich V; ppy,, Prir 12 @p suat riéng phan cta hoi nudc va cua khong khi
kho trong khong khi the tich V; T 1a nhiét do khong khi; Ry, Ruy 12 hang so khi 1y tuong; p 1a ép suat
toan phan cuia khong khi c6 thé tich V.

Vay ro rang bé“mg cach xac dinh duoc nhiét do va dgf) am cua khong khi trudc va sau khi tiép xuc voi
dan coil lanh thi lugng nudc ngung tu hoan toan co6 thé dugc xac dinh.

Gia st nhiét d6 khong khi d?n; Vép 1236 °C va d6 4m du,’qc chon ndm trong khoang cac gia tri trung
binh cua céc thang tai Thanh pho HO Chi Minh tir 60 % dén 85 %. Khi d6 d6 chira hoi cua khong khi
trong ba truong hop voi cac d§ am thay d6i duoc xac dinh va thé hién trong Bang 2. Viéc xac dinh nay
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dugc thyc hién thong qua viéc md phong sy trao d6i nhiét giita dong khong khi va dan coil lanh nhu
duogc thé hién trong cac hinh bén dudi.

28286 iteration = 340

Temperature [K]

Flow Trajectories 1

IIJ\
Msometric

Hinh 6. Méi chat lanh R22 thay doi nhiét do sau khi di vao va di ra khéi dan coil lanh

heration = 340 P B F W@

268.93

288 B8

264 B4

8279

280 75
Temperature (Solid) (K]

Surface Plot 1 contours

*Msomelic

Hinh 7. Nhiét do cia dan coil lanh sau khi su trao déi nhiét gitta dan coil lanh va dong khéng khi.

teration = 340

" |
eft

Under Defined _ Editing Ay

Hinh 8. DoNng khéng khi di vao va di ra khéi buong nging tu nweée
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Thong qua cac két qua mo phong cho thiy rang nhiét d6 moi chat dau vao va dau ra cta thiét bi bay
hoi ¢6 su chuyén bién rd rét. Moi chét di qua dan coil cua thiét b bay hoi s€ hap thu nhiét tr dong khi
c0 nhiét do ctia moi truong xung quanh lam cho nhiét d6 cua moi chat thay ddi duge thé hién qua mau
sdc ciia moi chat nhu dugc trinh bay trong Hinh 6 va Hinh 7. Trong Hinh 8, khong khi tir mdi trudng
xung quanh trude khi di qua dan dng dong s& dugc bicu thi bang cac duong mau do sau khi dugc hit
vao budng ling dong co6 chira dan coil lanh. Khong khi tir méi truong xung quanh sau khi trao doi nhiét
d6 voi dan 6ng ddng s& duoc biéu thi bang cac tia mau xanh. Nhiét hdp thu bsi méi chét lanh trong thiét
bi bay hoi s& lam lanh dong khong khi tiép xtc voi no. Khi d6 hoi nude trong khong khi s& dugc ngung
tu trén bé mit cac 6ng déng va céc canh tan nhiét dugc bod sung dé tang dién tich trao ddi nhiét.

Bang 2. Cdc gid tri do chita hoi nude dwoe xdc dinh théng qua théng sé cua khong khi

Truong hop 1 Truwong hop 2 Truwong hep 3
Théng sb
Pau vao Pau ra Pau vao Paura Pau vao Paura
Nhiét dé (°C) 36 25 36 25 36 25
D9 am twong doi 65 100 74 100 81 100
(%0)
b§ chira hoi 0.02512 0.0203 0.02876 0.0203 0.03183 0.0203
(kg/Kgkkk)
Luu lwgng nuéce 23 4 5.5
(lit/h

San lugng nudce ngung tu cua hé
thong phu thudc theo d6 am

Luong nudc ngung tu (lit/h)

65 74 81
Do am khong khi déu vao (%)
Hinh 9. San lwgng niée ngung tu thay doi véi cac do am khong khi khdac nhau

Hinh 9 cho thdy san lwong nuéce ngung tu cta hé thdng chiét tach nudce tir khong khi phu thude vao
d6 am cua khong khi. Khi d6 am ciia khong khi di vao budng ngung tu ting 1én thi lugng nudc ngung
tu duoc ciing ting 1én. Pidu nay di duoc du doan tir trude, tuy nhién két luan nay s& cho chiing ta co thé
tim cic phuong phap khac nhau dé ting do 4m khong khi trude khi khong khi 4m tiép xtc va trao dbi
nhiét v6i dan lanh cta hé théng lanh.

Hinh 10 cho thay néu do 4m 1a mot héng s6 khong d6i (74 %) thi san luong nude ngung tu s& phu
thudc theo luu lugng khong khi tiép xuc vdi dan coil lanh cua hé théng. Vi mbi cong suat lanh khac
nhau thi lwu lugng ctia dong khi khi tiép xtc véi dan coil lanh can duoc xac dinh thong sd t6i uu. Trong
truong hop hé thong duoc ché tao thi lwu lwong 400 m3/h cho két qua san lwong nuée ngung tu duoc 1a
16n nhat. Didu nay co thé duge giai thich phu thudc theo kha ning trao doi nhiét cua dan coil va dong
khong khi. Két qua trong Bang 3 cho thay khi luu lwong khong khi 14 nho thi dan coil nhan lugng nhiét
tir dong khi 1a kha tét gitip cho nhiét do dong khong khi diu ra giam xudng con 22 °C. Tuy nhién luong
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luu lugng dong khi nho nén lugng hoi nuée duge lam lanh va ling dong vao dan coil s& nho dan téi san
luong nude lang dong 1a nho. Trong khi d6 néu luu lugng dong khong khi qué 16n thi qua trinh trao dbi
nhiét giita dong khong khi va dan coil tré nén kém hiéu qua. Luong khong khi dugc 1am lanh xudng t6i
nhiét d6 Dewpoint s& giam xudng va vi vy luong nude lang dong dugc trong trudng hop luu lwong 16n

cling s& thap. Diéu nay duoc thé hién rd trong két qua ctia Hinh 9.

San lvgng nwdc ngwng tu theo Iwu lwgng

4,5

35

2,5

15

Luong nude ngung tu (lit/h)

0,5

230

khéng khi

4

400

570

Luru Iugng khi vao trong bubng ngung tu (m/h)

Hinh 10. Sdn lwong nwée ngung tu thay doi véi heu leong khi khéac nhau

Két qua trong Bang 3 va Hinh 9 cho thdy tim quan trong cua viéc xac dinh duoc thong sb luu luong
toi uu cho mdt h¢ thong chiét tich nude tir khong khi. Véi cac d6 am khac nhau thi dong luu lugng
khong khi can dugc tinh toan d€ t6i uwu nhat vé san luong nudc lang dong trong khi toi thiéu hoa dugc

nang luong tiéu

thu cua hé thong.

Bang 3. San lwong nwée ngung tu thay doi theo luu heong khi tiép xiic dan coil lanh

) Truwong hop 1 Truwong hop 2 Truong hop 3
Thong so Ban dau ‘ Két thuc Ban dau ’ Két thic Ban dau ‘ Két thic
Luu lugng khi 230 400 570
(m/h)
Nhiét do (°C) S % | 25 % | 27
San lugng nudc 33 4 38
(I/h)
Bang 4. Tinh todn mikc tiéu hao nhién liéu cho hé théng trong 1h
STT Tén thiét bi Dién ning tiéu thu
1 Thiét bi bay hoi 0.5595 (kWh)
2 Thiét bi ngung tu 0.5595 (kWh)
3 May nén 0.75 (kwh)
4 bén UV 0.01 (kwh)
5 Bom tang ap 0.0026 (kwWh)
Téng dién ning tiéu thu 1.905 (kwh)
H¢ thong chay 80% tii 1.524 (kwh)

Thong qua Bang 4 cho thay rang muc tiéu thy ning lwong vao khoang 1.5 kWh dé co thé tao ra dugc
lwong nudce > 5 lit. Vi san luong nude ling dong dugce nhu vay cho thiy néu mot ngay hé thong chay
6 tiéng thi co thé tao ra dugc khoang 30 lit/ngay va tiéu thu khoang 9 kWh. Véi mirc tiéu thu ning luong
nhu vay cac giai phap tich hgp nang lugng tai tao vao la kha thi. Vi du nhu mot hé théng dién mat troi
6 cong suat khoang 2 kWp hoan toan c6 kha ning cung cp du ning luong cho hé thong.
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4. Két luan

Qua két qua md phong chuyen pha, dung 4m ctia khong khi giam dang ké khi xét ¢ diéu kién nhiét
do t1 = 36°C, to= 25°C v6i d6 am RHi = 81%, trr 0.03141 xudng 0.0203 cho thay qua trinh ngung tu
nudéc dién ra 6n dinh. Do d6 viée dé tao ra san lugng nude > 5 lit/h ¢6 tinh kha thi cao khi thuc hién viée
trién khai hé thong thuc nghiém trong thoi gian toi. Tir két qua cua nghién ctru nay cho thay tinh thuc
tién ctia hé théng nay trong thuc té. Hé thong nay s& 1a mot su lya chon tot trong céc truong hop cung
cAp nude cho khu vuc hai dao, cic tau danh bt xa bo, hay cac vung khan hiém nudc ngot, ... Va cac két
qua trong nghién ctru nay cting 1a co s& dé chung ta c6 thé tim cac phwong phap khac co kha ning ting
dd am cua dong khong khi trude khi tiép xtic vao dan coil dé viéc ngung tu nudc hiéu qua hon. Ngoai
ra h¢ thong ciing c6 thé mé rong thém trong viéc thiét 1ap hé thong va chay trong dleu kién thyc té de
so sanh véi cac két qua m6 phong va tinh toan tir d6 chon ra dugc cac thong so t01 uu trong thue té.
Trong cac nghién ciru tiép theo chung t6i s& str dung mang chon loc hoi nude dé giit 6n dinh d6 am cua
khong khi dau vao va tich hop thém ning luong tai tao dé ting kha nang doc 1ap ctia hé thong.

Loi cam on
Tat ca cac thanh vién trong nhom nghién ctiru déu co dong gop tich cyc trong qué trinh thyuc hién
nghién ctru.
Nghién ctru nay dugc ho tro tir dé tai T2022-02CH do Pai hoc Su Pham Ky Thuét 1a co quan cha tri.
Xung dot lgi ich
Céc tac gia tuyén bd khong c6 xung dot loi ich trong bai bao nay.
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