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TOM TAT

Nuéc ngot 13 nhu ciu khong thé thiéu cho con ngudi, nhat 14 nhirng noi thiéu nuéc ngot
nhu ving bién hodc ving ndng thon. Céng nghé chan khong tw nhién chung cit nuéc thanh
nudc ngot 1a mot cong nghé don gian, van hanh hoan toan bang nhiét va can nguon cap nhiét c6
nhiét do thép nhu ndng lugng mat troi. Trong bai bao nay chung t6i xay dung chuong trinh tinh
toan hé théng chung cit chan khong tu nhién dé thiét ké va phan tich hé thong. Chuong trinh
dugc xdy dung dung phan mém EES gon nhe va tinh toan nhanh. Chuong trinh can cung cap
nhitng thong s6 thiét ké nhu nhiét do nuwéc can chung cét, luu lugng nude sach can thiét, nhiét
do nguén nhiét, nhiét d6 moi truong, ty 1€ xa day, tinh toan nhiét luong va dién tich cta cac bd
trao doi nhiét ciing nhu hiéu qua chung cat.

Tur khoa: Chung cAt nude, chan khong tu nhién, EES, s6i, ngung tu.

1. GIOI THIEU

Nude dong mot vai tro hét sirc quan trong trong cugc séng hang ngay cia ching ta, lvong
tiéu thu nude dang tang 1€n timg ngdy vi nhu cau su dung trong viée cong nghiép hoa, tu dong
hoa va tang chat luong cudc song [1]. Luong duy trit nude trén trai dat ¢ han s€ khong dap ung
da cho nhu cau cta con ngudi. Theo wdc tinh cia to chirc quoc gia cia My, néu tinh trang nay
ctr tiép tuc thi dén nam 2025, 1,8 ty nguoi trén thé gidi s& song trong tinh trang thiéu nudc dé sir
dung. Xeét riéng db6i vai Viét Nam, dic biét la khu vuc bién dao, ngudn nuge nay vo cung it O
cha yéu 1a nuwéc mua va cac mach nuée ngam. Khu vuce nay, dleu kién sinh séng cua ngudi dan
vo cung thiéu thén. O day, vao mua kho, nguoi dan phai rit vat va dé c6 duoc ting giot nudc
cho viéc sinh hoat voi gia ca vo cing dat do. DA c6 nhiéu bién phap dua ra nhu: dao giéng, dan
nuéc tir sudi ngudn, du trir nudc vao cac bon, lu, hil... nhung tinh hinh van chua c6 nhiéu
hudng di tich cuc hon.

Dé giai quyét tinh trang nay, ngudi ta phai tim ra cac cach dé tu san Xuat nudc sach va
cong ngh¢ chung cAt nudc ngot dd dugc phat trién. Tuy nhién, viéc chung cit nay doi hoi phai
tiéu ton nhiéu ning lugng, bén canh d6 1a cac tdc dong nguoc lai d6i v&i moi truong. Do do,
viéc ung dung cac nguon nang luong tai tao nhu: nang luong mat troi, gié dang dugc xem xét
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cho viéc chung cit nuéc ngot. Hau hét cac cong nghé déu can toi ngudn nhiét, hoic co ning dé
thuc hién viéc chung cat.

C6 rét nhiéu cong nghé chung cit nudc ngot, trong d6 c6 hé thong chung cat nudc ngot
chan khong ty nhién. Cong nghé nay c6 thiét bj don gian, khong c6 chi tiét chuyén dong, khong
cung cap co nang c6 kha ndng dung ngudn nhiét c6 nhiét do thap khoang 50 °C. Néu hé théng
dugc cung cap bang nang lugng mat troi thi hau nhu khéng can cap thém ning lugng cho qua
trinh chung cat nuéc. Mién Nam Viét Nam ning quanh nim cing véi cac b thu ning luong
mat troi san xuat nude nong ngay cang hoan thién va sir dung rong rdi. Do do6, day 1a mot cong
nghé hira hen ap dung rong ri tai Viét Nam & pham vi cong suat nho. Bang 1 trinh bay so sanh
pham vi va chi phi san Xuit nudc ngot cia cac cong nghé [2]. Ta co thé thiy cong nghé dugc dé
Xuat pht hop Véi nang suat nho va chi phi thap nhat.

Bang 1. So sanh cac cong nghé chung cat.

Cong nghé Ning suit (m*/ngay) Chi phi ($/m°)
Chung cit bang ning lwong mat troi 0,5+1 12+12,5
Chung cat nhiéu cap 85 7+10
Tham thiu nguoc 1 12,05+ 15,6
Dung mang <1 13+18
Dung dién mat troi <1 12,9
Chan khong ty nhién 0,5 37

Céu tao hé théng gom: bdn chira nude bién, nude ngot, nudc mudi ndng do cao, mot bo gia
nhiét, cac dudng dng. Chu trinh dugc mo ta & Hinh 1. Nudc can chung cit duge dua vao hé
thong nho chan khong Torricelli, nuéc bién duge day 1én do cao khoang 10m. O day ta dung 1
bo gia nhiét dé 1am bay hoi nudce, hoi nude dugc dan qua 1 dudng dng va ngung tu lai, sau do sé
tu dong chay xudng bon chira va duoc sir dung. Hé théng c6 mot s6 han ché nhu: tiéu thy ning
luong 16n, vé 1y thuyét bang an nhiét hoa hoi ctia nudc, cao do du 1on va dudng ong dai dan dén
trg khang dong chay va ton that nhiét.

Trong bai bao ndy, ching t61 xdy dung mot chuong trinh tinh toan nhiét dong cua toan hé
thdng va thiét ké cac thiét bi trao dbi nhiét chinh cua hé théng gom: bo hdi nhiét ong Iong dng
nguoc chiéu, binh bay hoi dung 6 dng tron va dan ngung dng canh tron. Ngudn nhiét cip cho binh
bay hoi dugc thiét ké ¢ nhiét d¢ thap phu hop véi (ng dung nudc nong ning lugng mit troi.
Chuong trinh dugc viét dung phan mém EES [3] vi phan mém c6 kha nang 1ap trinh, truy xuat
cac thong s nhiét vat 1y cua luu chat va xay dung giao dién.

2. MO HINH TOAN VA GIAO DIEN
2.1 Nguyén ly lam viéc caa h¢ théng

Trude tién xem xét 2 cot ap suat & nhiét do moi trudng, mot bén 1a nuwéc mudi va mot bén 1a
nu6c sach duoc két ndi véi nhau. Céac cot 4p sut ndy c6 nhirng cot ap twong duong déi véi ap
suat khi quyén tao ra ap chan khong trong doan két ndi. Nhd vao ap suét chan khong ty nhién
nay, doan két ndi cua 2 cot ap suat s& bao gom hoi nudc cia ca hai luu chat ¢ ap sudt riéng phan
ctia chiing. Néu hai cot 4p nay dwoc két ndi voi nhau & nhiét do moi truong, hoi nuée s& ngung
tu tr bén cdt nudc sach sang cot nude mudi, boi vi ap suat cua nudc sach cao hon 1 chit so véi
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ap suat cua nudc mudi & nhiét d6 moi truong. Tuy nhién, néu tang nhiét do cua nuwéc mubi lén
cao hon nhiét d6 cua nudc sach dé ap sut caa nuéc mudi cao hon nudc ngung, thi hoi nudc s&
ngung tu vé phia ¢t nudc sach. Do chénh 1éch nhiét do vao khoang 15 °C 1a du dé tao ra su
chénh l&ch 4p suat va tao diéu kién cho viéc diéu khién dong hoi ngung tu.

Dan ngung

Q,

Din bay hoi

Nuée mudi cap

>

Hinhl. H¢ théng chung cat nudc ngot ding chan khong tu nhién.

So d6 ¢ Hinh 1 dugc nghién ciru trong bai bao nay, ciu tao cua hé théng gdm: binh bay
hoi, mét dan ngung d01 luu ty nhién, mot bo hoi nhiét va ba cot cao 10 m. Ba cot nay bao gom:
mot cot nudc mudi cap, mot cot nuéc mudbi xa, va mot cot nude ngung. Nhing bon chira dugc
dat dudi dit, dan ngung dugc lip trén cao 10m dé tao ra ap suét chan khong. O trén cot nudc
ngung dugc ndi véi dau ra cua dan ngung.

Khi nhiét d6 nudc Cap trong binh bay hoi dugc tang 1én 10 =+ 20 °C so véi nhiét d6 moi
truong, hoi nu6c s¢ chuyén dong tur binh bay hoi sang dan ngung, noi hoi nu6c sé ngung tu va
chay xudng Cot nude ngung. Bang cach duy tri muc nudc ¢d dinh trong cac bdn chira, cung voi
ti 16 nudc mudi xa va nude ngung thich hop, diéu nay s& cho phép qua trinh chung cat dién ra
mot cach lién tuc ma khong can bat ky niang lwong co khi dé luu chuyén luu chét hoic giir ap
chan khong.

O day, chung toi Iya chon hé théng nay vi hé théng don gian vé mit két ciu, chi st dung
nhiét nang, khong su dung cac hé thdng co khi, khong c6 chi tiét Chuyen dong. Tu do, tng dung
thuc tién cua hé thong 1a hét sic kha thi. Co thé wng dung cho cudc séng ctua ngudi dan.

2.2 Tinh nhiét dong

Nhiét luong trao d6i ¢ bd hdi nhiét, binh bay hoi va dan ngung duoc tinh 1an lugt nhu sau:
Que = m,C,, (tbz _tbl) =mM,C, (tsz s1 )

Q =myh, +mh, —mh, =m.c (t,, —t.)

Q, =m; (h;—h,)

Trong d6: m,, M, m,,m, lan luot 1a: luu lugng khéi lwong ciia nuéc mudi xa day, nudc
sach, nuéc mudi cp vao hé thong, nuéc néng cip cho binh bay hoi. hl,hs,h4|§n lwot 1a:
enthalpy cua nuéc mubdi vao binh bay hoi, hoi nuéc bay ra khoi binh bay hoi, nudc bao hoa.
t,,t., 12 nhiét d6 nudc cp di vao va di ra bo hdi nhiét, t,;,t,,1a nhiét d6 nusc mubi dam dic di
vao va di ra bo hoi nhiét va Cpla nhiét dung riéng cua luu chat.

Can bang khdi lwong nhu sau: M, =m, +m,
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Dé dam bao chat luong nude trong binh bay ludn sach, can phai xa day lién tuc binh bay
hoi. Do d6 dinh nghia hé s6 xa day nhu sau:

xaday =m, /m;
Hé thong duoc danh gia hidu qua theo hai chi sé sau:
- Hiéu qua nang luong: 7, =Q, / Q. [%]
- Nhiét lugng can cap dé san xuat 1 kg nudc sach: NLR = Q, / m, [k/kg].

2.3. B9 héi nhigt ong long dng
) O day ta dung ong 16ng 6ng vi :[hiét bi nay vé hiéu qua trao d6i nhiét rat tot, ngoai ra két
cau don gian, gia thanh ré, dac biét doi vaoi hé thong dan dung nhu mo ta.
Céc thiét bi trao doi nhiét duoc thiét ké dung phwong phép d¢ chénh nhiét do trung binh
logarit. Phuong trinh truyén nhiét duoc viét nhu sau:
Q=UAAT|m
Trong d6 UA 1a tich sé hé sb truyén nhiét va dién tich trao doi nhiét. ATy, 13 do chénh
nhiét do trung binh logarit. UA dugc tinh nhu sau:
i: 1 +In(Do/Di)+ 1
UA hA 27KL nhA,
Trong d6 h 13 hé sé trao doi nhiét d6i Iuu, D 1a dudng kinh dng truyén nhiét, L 1a chiéu dai

6ng, k 12 hé sé dan nhiét cua vat liéu 1am dng, A 1a dién tich truyén nhiét, n; 1a hidu suat bé mat
lam canh. Chi s6 i, 0 lan lugt 1a phia 6ng va phia vo. Doi vai bé mat khong 1am canh thi ne=1 .

. Trong thiét bi hoi nhiét, téc do cua cac luu chat rét thap do do ché d6 dong chay 1a chay
tang. SO Nusselt dung dé tinh toan hé so6 trao doi nhiét doi luu chay tang nhu sau [4]:

0.25
Nu = 0,015Re"® P’ Gr°* (E—rj
I

w

Trong d6: Re, Pr, Gr lan lugt 13 h¢ s6 Reynolds, hé sb Prandtl, hé s6 Grashof ciia luu chét
& nhiét d6 tinh toan. Con Pr,, 1a hé s6 Prandtl ctia luu chat ¢ nhiét d6 vach ong.

Hé s6 trao ddi nhiét cua céac thiét bi khac dugc trinh bay trong phan sau.
2.4. Binh bay hoi

Dan 6ng duoc chon 1a dng tron vi day 1a hé thdng nho, dng tron c6 két ciu don gian hon
nhiéu so vé6i 6ng canh, gia thanh ré hon va hiéu qua trao doi nhiét la chép nhén dugc trong
trudng hop nay. Nude nong chuyen dong trong ong & ché do chay réi dé tang hidu qua truyén
nhiét. Nu6c cin chung ct s6i bén ngoai ong & ap suét 0,09 [bar] [5].

Déi véi dong mot pha chay réi, sé Nusselt duoc tinh nhu sau [4]:
Nu = 0,021Re® Pr®*(Pr/ Pr,,)**

Déi véi luu chat s6i bén ngoai dng tron, chung t6i str dung quan hé sbi nhan ciia Rohsenow
duoc tao san trong EES c¢6 dang nhu sau:

g~ _s=Nucleate_Boiling(Fluid$,T_sat,T_w, C_s f)
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Trong d6 q"_s 12 mét d6 dong nhiét,‘FluidEB 12 luu chét soi, T sat 1a nhiét do soi, T_w 1a
nhiét d6 bé mat vat ran va C_s fla hé so6 bé mat.

2.5. Dan ngung tu

Dan ngung tu ding khong khi ngoai troi dé ngung tu hoi nuée thanh nuéce tinh khiét c6 thé
dung dugc. Trong nghién ctru ndy hoi nudc ngung ty trong ong, khong khi nhan nhiét ddi luu ty
nhién qua bé mit ngoai ciia 6ng ¢ canh tron. Ta ding canh tron vi hiéu qua trao d6i nhiét cua
canh 1a rat tét, don gian, dé gia cong, gia thanh re.

D6i voi luu chat ngung tu bén trong 6ng tron, chiing toi sir dung quan hé cta Dobson va
Chato dugc thanh 1ap san trong EES c6 dang nhu sau:

Cond_HorizontalTube_avg(Fluid$,m_dot,T_sat, T_w, D, x_1,x_2:h_m)

Trong d6 m_dot 1a luu luong hoi ngung, x_1 la d6 kho hoi vao dan, x_2 la d6 kho sau khi
ngung tu. h_m 1a h€ s0 ngung tu EES tinh duoc.

Déi véi khong khi trao ddi nhiét dbi Iuu tw nhién bén ngoai dng canh tron, chung toi sir
dung quan hé cta Tsubouchi va Masuda [6] nhu sau:

N, - m{z exp[ (Raﬂ‘“p[‘ﬁ (Sa]]}

Trong d6 Ra la s6 Rayleigh
B=017¢+e*% £=d,/d,
d, ,d, lan luot 1a duong kinh ngoai ctia 6ng va duong kinh cia canh.
2 0,5
23,7-1,1(1+152£%)
G = 413
(1+ )

2.6. Giao dién

_ Giao dién tinh toan dugc xay dyng nhu Hinh 2. Chuong trinh nhip vao 7 thong s6 can thiét
gom:
- Nhiét d6 nuée can chung cét ty [°C]
- Nhiét do nude ndng vao binh bay hoi ty,, [°C]
- Nhiét do nude nong ra khoi binh bay hoi t, [°C]
- Nhiét do méi truong t,[°C]
- Hé s6 xa day xaday []
- D6 chénh nhiét do ciia nudc mudi xa day qua binh hoi nhiét 81, [K]
- Luu lugng nudc sach mf [kg/ngay]
Chuong trinh xuat ra cac thong s can thiét ké nhu sau:
- Nhiét lwgng can cung cap Q, [W].
- Nhiét lugng dan ngung nha raQ, [W].

- Nhiét lwong trao d6i trong binh hdi nhiét Qy, [W].
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- Chiéu dai 6ng truyén nhiét trong binh hoi nhiét L [m].

- Chiéu dai 6ng truyén nhiét trong binh bay hoi Leys, [M].
- Chiéu dai dng dan ngung L. [m]

- Hiéu qua nang luong: 7, []

- Nhiét lugng can cap dé san xuat 1 kg nudc sach: NLR [kJ/kg].

Mo =576 L.=8.336
M =0.967 ‘ TaPs]ic
NLR =247 I l l | Ll
[ ]
TR /N Dumgmga-ius ||
7 Levap 52242 '\
Q=3442 - - |
Binh bay hoi
Bj gia "'" b
nhiét poe %
o Tree sl |
Bén chiia j o *'=n
e bié 10 m 4| nong d§
nwor bién e [ .’
o | :
¢ : §
AAA ~L - :.-A;-\-« nudc ngot
'q= =

tyy =257

Hinh 2. Giao dién ciia hé théng chung cit nudc ngot dung chan khong tu nhién.
2.7. Khao sat ning lwgng mit troi cho binh bay hoi

Cép nhigt cho h¢ théng duoc bd tri nhu Hinh 3. D& cép nhigt tir mat troi ¢ day ding
collector tim phing dién tich 2m? nhu hinh, mét dién tré phy va mot bom cép. bién tro phy s&
gia nhiét cho nudc nong khi nang lugng mat troi khong lam nhiét d6 nudce dat yéu cau.

~ Tinh toan phan cap nhiét bang ning lugng mat troi dung phan mém TRNSYS [7]. Hé
thong dugec mé phong nhu Hinh 4. Dir liu thoi ti€t st dung trong md phong la dir lieu &
Tp.HCM c6 sén trong thu vién caa TRNSYS.

~ Tinh toan phan cip nhiét bang nang lugng mit troi dung phin mém TRNSYS [7]. Hé
thong dwgc md phong nhu Hinh 4. Dir liéu thoi tiet s dung trong m6 phong 1a dir ligu ¢
Tp.HCM c6 san trong thu vién cua TRNSYS.

Céc thong s6 quan tam & day 1a ToPump, ToColl, ToAux, QColl, Qaux tuong mg 1 nhiét
do nudce ra khoi bom (°C), nhiét do nudc ra khoi collector (°C), nhiét do6 nudc ra khoi dién tré
phu (°C), nhiét lwgng cua collector, nhiét Iuvgng cua dién tré phu.Vi du, & diy ta chon ngay 3/1,
ta s& nhan dwoc d6 thi nhu Hinh 5.

Déi véi ngay nay, ta c6 thé nhan thiy rang, birc xa mat troi 1a rat tét, nang luong collector
nhan dugc gan nhu 13 xuyén sudt tir 8 h dén 16 h, tham chi dén 18 h collector van con hoat dong
Véi nang lugng nho. Do d6, dién trg phuy rat it hoat dong, gan nhu 14 khong hoat dong, chi hd trg
vao 2 thoi diém tir lac 8 h dén 10 h va 18 h dén 20 h.

Ta c6 thé tinh toan cong suét trung binh ma dién tré phu str dung bang cach tinh tong nhiét
lwong dién ning ma dién tré tiéu thy, sau d6 chia trung binh cho sé gio hoat dong dua vao dd
thi. Vao budi sang, tir 8h dén 10h, dién ning ma dién tro gia nhiét toi da 1a khoang 250 kJ/h, con
vao budi chiéu tir 16h dén 20h thi dién ning dién tré gia nhiét tdi da 1a vao khoang 600 k/h.
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Duya vao hinh dang db thi, ta tinh dién ning tiéu thu bang cach tinh dién tich 2 tam giac trén do

thi sau d6 chia trung binh, ta dugc:

0,5.2.250+0,5.4.600
12

Po = =120,83(kJ /h)=33,56 W

Ta c6 thé nhan thay duoc rang, cong suét can cap cho dién tro phuy 1a rat thap.

Dién tré phy

Bom cap

E[=

e

Hinh 4. Hé thdng cap nhiét mé phong bang phan mém TRNSYS.

Hinh 5. Db thi nang lugng cho ngay 1/.3

3. KET QUA VA THAO LUAN

Phan nay trinh bay nghién cttu anh huong qua lai cua cac thong sO thiét ké. Hinh 6, trinh
bay anh hudng cua ap suat dbi véi nhiét luong can cung cép cho qua trinh chung cét nude dung
chan khong vdi cong suat 10 lit nw6e sach mot ngay. O day, ching ta thay rang khi 4p suit cang
tang thi nhiét lvong can thiét ciing ting theo. Ching ta c6 thé giai thich didu nay nhu sau: khi ap
Suat hé thong tang 1én, nhiét d¢ bay hoi ctia nudc trong hé thdng ciing s& tang theo, dan dén
nhiét lwong can cung cap dé dat dén nhiét d6 bay hoi ciing s& ting theo. Ngoai ra, ng v6i phan
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trim nudc mudi xa khac nhau, nhiét lugng can thiét cung Cap cho qué trinh cling khac nhau, cu
thé 1a khi phan tram nudc mudi Xa tang, nhiét lugng cung cap ciing s& tang theo. Nhung ¢ day
c6 mot diém dic biét, d6 1a tng voi ap suat p = 0,09 bar, nhiét lugng can cung cap gan nhu la
nhu nhau (g véi phan trim nudc muoi xa khac nhau. Do d6, chiing ta c6 thé dwa vao diéu nay
dé chon 4p suat hé thong, ciing nhu lya chon phan trim nudc mudi xa cho phu hop voi cac diéu
kién san c6, ciing nhu toi uu hoa hé thong.

Theo Hinh 7, ta thiy duoc mbi quan hé gitra chiéu cao canh va tong dién tich truyén nhiét
Cua dan ngung. 0 day khi ta tang chiéu cao canh thi dién tich truyén nhlet cling dong thoi ting
theo. Diéu nay c6 thé giai thich nhu sau, khi tang chiéu cao canh ma van giir nguyén cac thong
s6 vé duong kinh ngoai ctia dng, budc canh thi dién tich truyén nhiét phan canh ting theo, con
dién tich phan khong canh 1a khong thay doi, do d6 tong dién tich truyén nhiét tang 1én. Ngoai
ra chung ta c6 thé nhan thiy rang khi chiing ta thay doi bé day canh (t) nhu trén d6 thi, thi khi
bé day canh tang, dién tich trao doi nhiét c6 xu hudéng giam xudng. Khi bé day canh ting, ma
budc canh khong thay ddi thi phan dién tich canh sé& tang 1én, nhung dién tich phan khong canh
lai giam xubng, ma dién tich phan khong canh lai giam nhiéu hon so véi dién tich phan canh, do
d6 téng dién tich trao d6i nhiét bi giam xudng.

Dé 13 hon vé thiét ké dan ngung, ta s& khao sat anh huéng cua budc canh dén chiéu dai
6ng dan ngung nhu Hinh 5.

Dua vao Hinh 8, ta thdy mdi quan hé nay theo mot dudng cong Vvéi gia tri cuc tri la tai
diém c6 bude canh S =0,006m, ta c6 thé thiy ring khi budc canh di tir 0,001 m dén 0,006 m
thi chiéu dai dan ngung giam, con khi budc canh tang tir 0,006m dén 0,01m thi chiéu dai dan
ngung tang dan. Ngoal ra, khi budc canh ting, chiéu dai dan ngung cling gidm theo. Thong qua
Hinh 8 ta nhan thay rang budc canh S =0,006m 1a mot gia tri rat dang quan tam, day 1a diém

hoi tu dong thoi 1a diém cyc tri caa hai hinh trén. Do d6 day 1a gia tri ta sir dung dé thiét ké dan
ngung.
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Hinh 6. Mdi quan hé giita ap suat hé thong va nhiét lugng can cung cap.
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Hinh 7. Mdi quan h¢ giita chiéu cao canh va tong dién tich truyén nhiét dan ngung.
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Xay dung chuwong trinh tinh toan, thiét ké hé théng chung céat nwéc chan khéng tw nhién...

[m)

o] 0.002 0.004 0.006 0.008 0.01 0.012
Sm)

Hinh 8. Mbi quan hé gitra budc canh va chiéu dai dan ngung.

4. KET LUAN

Trong bai bao nay, mot chuong trinh dwgc xiy dung dé tinh toan hé théng chung cit nudc
dung cong nghé chan khong tu nhién mot cach hoan chinh. Chuong trinh va giao dién dugc viét
dung phan mém EES. Hé théng c¢6 thé van hanh bang ngudn nhiét c6 nhiét do thap 13 ning
luong mét troi phu hop véi qui mo hé gia dinh. Chuong trinh tinh toan nhiét dong hé thdng,
thlet ké cac thiét bi chinh gdm: binh hoi nhiét ng 16ng & ong, binh bay hoi 6 6ng tron va dan ngung
dng canh tron. Cac két qua trong qua trinh phén tich chi ra rang:

1. V& mat hi¢u qua nang lugng: Néang lugng ti€u t6n cho h¢ thdng thap hon nhiéu so Vi
cac kiéu chung cat ding chan khong khac, hiéu suét chung cét dat khoang 98%, tiéu thu nang
luong riéng khoang 2480kJ/kg nuéc tinh khiét, khong can cung cip co ning;

2. V& két cau thiét bi: Dién tich truyén nhiét c6 thé dat t6i wu theo cac thong 5O nhu: chiéu
cao canh, budc canh. Chuong trinh nho gon, tinh toan nhanh cac thong s6 nhiét hé thong va
dién tich cac bé mat trao doi nhiét caa hé thong.
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ABSTRACT

A COMPUTER PROGRAM TO CALCULATE AND DESIGN SYSTEM OF NATURAL
VACUUM DESALINATION BY USING EES SOFTWARE

Trinh Tién Tho"", Nguyén Minh Huy', Nguyén Minh Phi®
'Ho Chi Minh City University of Food Industry
Ho Chi Minh City University of Technology
*Email: thott@cntp.edu.vn

Potable water is the vital demand of human, especially in coastal or rural areas. The
technology of natural vacuum distillation is simple, thermally driven, and of heat source of low
temperature as solar thermal energy required. In this study, a computer program for design and
analysis of the distillation system was developed. The program established by using EES
software was compact and fast calculation. The program is inputted design parameters such as
make-up seawater temperature, heat source temperature, ambient temperature, yield of the
process. The program is to estimate heat transfer rates and areas of heat exchangers as well as
distillation performance

Keyword: vacuum desalination, natural vacuum, EES software.
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