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MO PAU
Khong khi trong khi quyén ludn chira hoi 4m, c6 thé coi 1a ngudn nude vo tan cung
cap cho con ngudi ¢ khip moi noi trén trai dat. Do d6, ngudn nudc tir khong khi co thé
duoc coi nhu mot ngudn thay thé hodc bd sung nude ¢ nhiéu ving khan hiém nudc
trén thé gidi, dac biét ¢ nhirng noi cod diéu kién thoi tiét khic nghiét nhu céc sa mac,
cac mién xa x0i héo lanh,... G Viét Nam, mot sé viing ludn xay ra han han ning hang
nam, dac biét trong bdi canh ¢6 tac dong manh cua bién d6i khi hau, nhu Ninh Thuan,
bac lak, Bac Nong,.... Chinh vi vay, viéc nghién ctru thir nghiém ché tao thiét bi tach
am tir khong khi quy mé nho dd dugc tién hanh nham phuc vu nhu cau sinh hoat ciia

ngudi dan tmg pho véi han han do tac dong ciia bién ddi khi hau.

Hé thng tach am tir khong khi do dé tai thyc hién di sir dung dong thoi dién ludi
qudc gia két hop voi ngudn dién ning lay tir nang lwong mat troi, nham giai quyét van
dé cung cip ning luong cho may moc hoat dong, ning cao hiéu qua kinh té ciia ngudn
nang luong tai tao, déng thoi thtr nghiém tng dung vao thuc té & mot s khu vuc thiéu
dién, vi dy nhu Ninh Thuén, nhim d4p Gmg nhu cau nudc udng dam bao chét lugng
cho nguoi dan. Cac két qua nay c6 thé dugc coi nhu mot giai phap ky thuat giai quyét
van dé han han tai nhiéu dia phuong trong ca nudc, tién t6i mot giai phap tong thé cho
van dé thiéu nude sinh hoat va san xuét & cac ving chiu anh hudng ning né cua bién

d6i khi hau.
Tinh cép thiét ciia dé tai

Nudc ta voi vi tri dia 1y kéo dai tir 8°02” dén 23°23” vi d6 Béc, hoan toan nam trong
vung khi hau nhiét déi 4m, nghia 1a co6 dén 200 ngay nhiét d6i trong nam va 12 gid
nhiét doi trong ngay véi nhiét d trung binh cao hon 20°C, d6 am 16n hon 80%.
Nhitng dic diém co ban cua khi hau nhiét di Viét Nam 13: ning néng do burc xa mit
troi cao, dd am cao do mura, gio, bio nhiéu va c6 thoi gian ngung tu 4m hau nhu quanh
nam.

Ttr cudi ndm 2014 dén nay, El Nino d anh hudng dén Viét Nam lam cho nhiét d6 ting
cao, luong mua giam xudng, 1a nguyén nhan giy ra han han, xAm nhdp min, di giy

thiét hai nang né va tiép tuc de doa nghiém trong dén san xuét va dan sinh. Cac khu



vuc bi anh huéng ning 1a Nam Trung Bo, Tay Nguyén va Pong bang song Ciru Long.
Han hén xay ra ¢ hau hét cac tinh Nam Trung B9, trong do dac biét nghi€ém trong la

tinh Ninh Thuan va Binh Thuan.

Theo nhan dinh cua Trung tam Dy bao Khi tugng Thuy van Ninh Thuan, han han tai
tinh nay nam 2016 duoc danh gia 1a khéc liét nhét trong 15 ndam qua. Ninh Thuan 13
ving ¢6 ngudn nudc mit vao loai khan hiém nhit cua ca nude, v6i lugng mua binh

quan nhiéu nim toan tinh khoang 1.100 mm.

Nhan dinh vé tinh hinh kho han tai Tay Nguyén, B Nong nghi¢p va Phat trién Nong
thon, Nam 2015 Tay Nguyén c6 trén 95.000 ha cdy trong bi han. Dén thang 3/2016
dién tich thiét hai 1én dén 167.000 ha, nguy co chay ring dang c& cap 4 va 5. Theo bao
c4o cua 5 tinh Tay Nguyén, toan khu vuc c6 14.600ha laa phai ding san xuit,
152.760ha ca phé, 2.290ha ho tiéu bj thiéu nudce, hon 28.000 ho dan thiéu nudce sinh

hoat va roi vao canh thiéu an.

Nhu di tong quan cac nghién ciru trude ddy trén thé gidi va trong nude, thyuc té chua
¢ nhitng nghién ctru sau két hop vai phat trién cac ngudn ning luong tai tao nhu mit
troi dat duge hiéu sudt xir Iy nudc cao, phuc vu cho nhu cau sinh hoat cua nguoi dan
ving han han. Vi vdy, nghién ctru thir nghiém ché tao thiét bi tach 4m tir khong khi
quy md nhoé phuc vu nhu cau sinh hoat cia ngudi dan tmg phé véi han han do tac dong
ctia bién d6i khi hau s& dong hanh véi chién luoc chdng han han cia qudc gia, dong

thoi lya chon khu vuc Tay Nguyén va Ninh Thuan, Binh Thuén 1a ¢6 y nghia.

Pé tai dé xuat str dung hé thdng tach am bang dan lanh két hop v6i ngudn dién ning
dén tir nang lwong mat troi, nham giai quyét vin dé hiéu qua kinh té ning luong, dong
thoi nang cao hi¢u qua ung dung tai cac khu vuc thiéu dién nhu Ninh Thuén, dap tng

nhu cau nudce sinh hoat va dam béao chat lugng nudc cho nguoi dan.

Muc tiéu nghién ciru

— Nghién ctru thir nghiém ché tao thiét bi tach am tir khong khi quy mé nhé phuc vu
nhu cau sinh hoat ciia nguoi dan, nham nang cao kha niang tmg ph6 véi han hén do

tac dong cua bién doi khi hau.



Noi dung nghién cuu

Dé dat dugc cac muc ti€u nghién ctru trén, dé tai da dugc xay dung dé tién hanh

thuc hién cac ndi dung sau:

Noi dung 1: Panh gia cac diéu kién thoi tiét, khi hau trong thoi ky gan
day va trong thoi ky han han dac biét nghiém trong, tr d6 phan tich kha
ning tach am dé san xuét nudc sinh hoat phuc vu ngudi dan trong diéu
kién chiu tdc dong manh me cia bién ddi khi hau.

Noi dung 2: Xay dung co s khoa hoc, tinh toan bai toan tach am tir
khong khi trong nhitng diéu kién khac nhau, tir d6 xac dinh diéu kién
thuan lo1 nhét vé nhiét dong va vé tiéu hao nang lugong dé tién hanh khai
thac, tach am tir khong khi thanh nuéc.

Noi dung 3: Xdy dung phuong an va ché do 1am viéc cua thiét bi, tir d6
xac dinh cac thong $6 ky thuit co ban, dam bao tach duogc am tir khong
khi trong diéu kién do am thip, nhiét d6 cao, dam bao duoc ning suit yéu
cau.

Noi dung 4: Xay dung cau hinh thiét bi, thiét ké hé thong véi cac dic tinh
ky thuét co ban, dam bao tach am va lam sach nuée. dat tiéu chuin nudc
ubng.

Noi dung 5: Thiét ké chi tiét, ché tao, lap dit, van hanh thir nghiém hé
thong thiét bi quy mo nho, ning suit 10L/ngdy, dé thir nghiém quy trinh
Noi dung 6: Thiét ké chi tiét, ché tao, ldp dit, van hanh thir nghiém hé
thdng thiét bi quy mo ho gia dinh/cum gia dinh (pilot), ning suat t5i thicu
200L/ngay.

Noi dung 7: Lua chon dja diém, ldp dat hé thdng thiét bi quy mo pilot tai
hién trudng, ddnh gia sy 1am viéc 6n dinh cuia hé thong.

Noi dung 8: Vén hanh thiét bi theo cac ché do khac nhau, theo ddi d6 on
dinh cia thiét b trong diéu kién thyc té, thyuc hién cac hiéu chinh phu hop

vé thiét ké va lap dat.



— Noi dung 9: Xay dyng phuong an lam sach nudc dé san xuat nudc udng
sach, thiét k&, ché tao va lip dat hé thong 1am nudc udng sach quy mod
pilot.

— Noi dung 10: Panh gi, so sanh cic phuong an thu hdi va lam sach nuéc
tir khong khi, dé xuat phuong an hiéu qua nhat va c6 tinh kha thi dé thyuc

hién trén dién rong.

Pham vi va déi twong nghién ciru:

— Pham vi nghién ctru: tinh Ninh Thuan.

— Pbi tuong nghién ctru: khong khi am, hé théng thiét bi tach am tur khong khi, h¢
théng nang luong mat troi, hé théng loc nudc RO.

Thoi gian va kinh phi thuc hién

— Thoi gian nghién ciru: 26 thang (tir thang 12/2016 dén 01/2019)
— Kinh phi thyc hién: 6.980.000.000 dong.

Y nghia khoa hoc va thuc tién

Viéc thuc hién thanh cong dé tai s& gbp phan vao nhiing c¢b ging cua cac nha
khoa hoc trén thé gidi ting cuong sir dung ning luong tai tao, giai quyét bai toan cung
cap nude sach cho nguoi dan ving khan hiém nudc, dic biét trong bdi canh chiu tac
dong manh cia BDKH; hoan thi¢n ly thuyét va thuc tién sir dung ning lugng xanh,

mg dung giai bai toan truyén nhiét, chuyén khdi trong diéu kién khong 6n dinh.

Két qua nghién ctru nay cling gop phan vao nhiing thanh tyu cta cong dong can
bd nghién ctru khoa hoc Viét Nam trong linh vuc san xuat va ing dung nang lugng
mat tro1 cong suat 1dn,cong nghé cung cap va lam sach nudc, dadm bao ti€u chuan nudc

uong.

Vé mat thuc tién, vi¢c ting dung cac san pham cua dé tai trong doi song va san
xuat s€ gitp dem lai sy bén viing cho cac nganh san xuat & dia phuong, noi chiu han

han nghiém trong. Pdng thoi nd ciing giup kich thich sy san xuit va ing dung ning



luong tai tao, gop phan giam thiéu khi nha kinh va bao vé méi trudng — muc tiéu phan

dau cua nganh va cua toan xa hoi.



CHUONG 1. TONG QUAN.
1.1. Panh gia tong quan tinh hinh nghién ciru ngoai nuéc

Khong khi trong khi quyén chira mot lugng nude rat 16n va ¢ kha ning tai tao
cao, c6 thé duogc st dung nhu mot nguén nudc & khe'ip moi noi trén trai dat [1]. Do do,
ngudn nude tir khéng khi 6 thé duge coi nhu mot ngudn thay thé hodc bo sung nude &
nhiéu ving khan hiém nudc trén thé gi6i, & nhiing noi co diéu kién thoi tiét khac

nghiét.

Cong ngh¢ tao nudc tur khong khi duge thuc hién boi hai phuong phép chinh :

cong nghé burc xa mit troi (thu swong thu dong) va cong nghé tach 4m (chu dong).

1.1.1. Céng nghé birc xa mat troi (thu swong thu djng)

Céc nghién ctru vé phuong phap thu suong thy dong bang bic xa dugc thuc
hién tor nhitng nam 1960 [2]. Nguyén 1y cia phuong phdp tao suong dua trén su
chuyén d6i ty nhién tir thé khi sang thé long ctia nudc trén mot bé mat tiép xtc [3-5] (

Hinh 1.1).

1 - Stones
2 - Cistemn
3 - Water

4 - Stones

Hinh 1.1 : Hé théng thu swong thu déng bang birc xa
Bé mat tiép xuc v6i hoi nuwdc dugc 1am bang da hodc vat liéu khac, c6 thé c6 do
nghiéng tir 10-30° va duoc phu 1én mot 16p mang bang polyethylene, c6 do day vai
mm. Lép mang nay c6 tac dung phan xa buc xa mat troi, hép thu tia héng ngoai va co

thé dat dugc nhiét do thap hon nhiét do khong khi tir 8 - 10°C.
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Cac nghién ctru tiép theo d3 tap trung vao cac vat lidu, thiét ké nham nang cao
hiéu suat thu swong cua thiét bi, cac anh hudng cia cic thong sé khi tuong va cac yéu
td khac anh huong dén khéi lugng nude thu duoc. Nilsson [6,7] da sir dung vat li¢u
polyethylene két hop véi hat TiO, phii 1én mét phang nghiéng 1,44m’, thiét bi nay da
dugc s dung thi diém tai Thuy dién va Tanzania. Clus [8] da két hop vat licu
polyethylene va cac hat TiO, va BaSO, c6 kich thudc vai micromet, tng dung cho cac
hé théng thu suong & cac cum ddo cua Phap (Punaauia, Tahiti). Cac thiét bi cling dugc
thiét ké dudi dang hinh cone nguoc nham giam bét cac yéu to anh hudng boi gio, va
d3 duoc ing dung tai Bénin [9], Chau Phi va dao Corse [10] ( Phap). Cac hé théng thu
swong voi dién tich 16n hon di duoc nghién ctu va xdy dung thanh nha may ché tao

nude tai An d6 [11] (Hinh 1.2).

Hinh 1.2: H¢ thong thu swong thu déng bang birc xa

(a) mdt phang tiép xiic dién tich nhé 0,25m2 (b) mdt phang tiép xiic nghiéng 30° (c) hé
théng hinh céne (d) nha may tai An d¢

Qua trinh tao thanh swong bi anh huong boi nhidu yéu té nhu ap suat hoi,

khong khi, nhiét d, d6 4m twong ddi, va tbc do gié [12]. Kha ning hinh thanh suwong

phu thudc vao lugng hoi nudc trong khong khi; néi mot cach khac luong nude tao

thanh nay lién quan dén do am tuyét ddi va su khac biét gilta cac diém suong va nhié¢t
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d6 moi truong xung quanh. Khai niém nay duoc thé hién bang d6 am twong ddi
(Relative Humidity), dugc dinh nghia 1a ty sb gitta khoéi luong nude trén mot thé tich
hién tai so v6i khdi lugng nudce trén cung thé tich d6 khi hoi nuée bio hoa. Khi hoi

nude bio hoa, hdn hop khi va hoi nude di dat dén diém swong [13].

e(Ta)
RH= x 100
es(Ta)

Trong d6, Ta la 6 am twong ddi (%) va e 1a 4p suét hoi nuéc (kPa).

Mot s6 thong s6 anh hudng dén qua trinh thu swong bang biic xa duoc trinh bay
trong Hinh 1.3. Céc thong s6 ap dat mo ta diéu kién khi tuong c6 thé 1am ting hoic
giam sy hinh thanh cta swong. Céac thong sb nay tiy thudc vao cac nguyén 1y tng
dung cua cong nghé thu swong bang blic xa. Cac bién s6 1a cac thanh phan cia hé

thong dugc stra doi de to1 uu hoa kha nang tao nudce.

Céng nghé tao swong thy déng

Diéu kién khi Wi tri Vat liéu Hinh dang Kich thwac
—  Blrc xa mat troi D6 nchiéng | Tinh chat kv nwdc
— D& am twone déi || D8 chin séne - Khéi lwong
— Gid —  P6 nhoi séang D6 nhat xa

Hinh 1.3: Cdc théng sé anh hwéng dén qud trinh tao swong

Theo phuong phép thu swong thu dong bdi ngung tu, lwong nudce thu thap cao
nhat 13 0,8 L / ngay / m” [14]. Tuy nhién, lwong nude tdi da thu tir swong & cac ving
khi hau khé han va ban kho han thuong 0,3-0,6 L / ngay / m’ [15-17]. Cac nghién ctu
thuc hién & cac khu vuc c6 do 4m cao hon dem lai hiéu suat thép hon, vi du ¢ khu vuc
ddng co 1au nam & Ha Lan, lwong nudée t6i da thu 1a 0.19 L/ngay/m” [18], tai cac dao

polynesie thudc dia cua Phap c6 khi hau nhiét doi am, thu dugc 0,23 L / ngay / m’
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[19], va tai cac lang nong nghiép gan khu vuc d6 thi & Sainte-Anne-de-

Bellevue,Canada, luong nuée tdi da 13 0,37 L / ngy / m? [20].

Mot phuong phap don gian khac cuing muc dich bay swong thu dong di dugc
phat minh tai Chile, mot trong nhitng noi kho han nhat trén thé gidi, trong nhitng nam
1990 va ké tir d6 tmg dung rong rai tai nhiéu qudc gia khac, tir Peru dén Namibia roi
Chau Phi. Biy suong duoc thiét ké gdm gan 100 tam ludi lam tir polypropylene, kich
thudc 4m x 12m, trén mot dién tich 5.000m2, khi nhiét do ha xuéng, nhitng hat nudc
nho bé trong swong bi “méc bay” trong ludi, chay xudng hé thdng hing, c6 thé cho ra
t6i... 15.000 L nude/ngay [21-23] (Hinh 1.4). Dé c¢6 hiéu qua cao nhit, nén giing cac
tam luéi & nhiing vi tri thuan loi trén dinh nai cao tir 400m t61 1.000m, vuong goéc véi
huéng gié. Trung binh cac mit ludi polypropylene c6 thé “thu tom” t6i 30% luwong

nudc trong swong, tie tir 17 L tdi 42 L nude/m*/ngay.

FELLIPE ABREU

Hinh 1.4: Nhitng tam ludi bdy swong dwoc ldp dat trén niii ¢ Chile

T6 chic Nghién ctru vé nude tai Nam Phi da lap dat rat nhidu cac tim ludi bay
swong tai cic vung nGi Tshanowa, Woodbush ciing nhu khu vuc dong bing
Lepelfontein ¢ phia dong. Tai khu vuc kho han nay (c6 dudi 70 mm nudc mua modi
nam), thiéu cc song sudi 16n va cac giéng nudc dang bi kho can, chit luong nude kém

dd gdp phan vao ty 18 tir vong cao cla tré em tai khu vire nay [24].

Nam 2015, tai Maroc, trén dinh non nui Boutmezguida ¢ d6 cao 1.225m, 40
tam ludi thiét ké dic biét duoc 1ap dit dé bay nhitng dam suong day 1ay nudc qua qua

trinh ngung tu va dan vao duong 6ng [25]. Luong nudc swong sau dé dwoc hoa cing
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v6i ngudn nude giéng khoan dé tao ra ngudn nudce sinh hoat quy gia cung cap cho
nhirng ngdi lang & khu vuc ¢6 do cao thép hon, cép nudc cho 92 ho gia dinh, gén 400
ngudi ngay tai nha. Dy 4n nay da duogc thuc hién cing véi sy hd trg ctia TO chire tir
thién Canada Fog Quest, dd xdy dung thanh cong cac hé thong biy suong tai
Guatemala, Perou, Namibie) va 14n du tién thuc hién & Nam Phi [26]. Maroc hoi tu ba
yéu t6 gitp tao nhiéu swong thuan loi cho viéc phat trién dy an: thi nhat 1a sy hién
dién cia mot ving xody nghich tir cac dao bac Pai Tay Duong, thir hai, mot dong gio

lanh va thir ba, dia hinh nui chin gio.

Pa s6 cac hé thdng cung cip trung binh tir 1-10 L/m?*/ngay, tai mot sé khu vuc
c6 thé 1én dén 40 L/m*/ngay [27] . Cac thiét ké khac nhau da dugc nghién ctru va ng
dung nham ting hiéu suat thu nude. Ba thiét ké mau duoc nghién ctru thi diém va trinh

bay trong hinh 1.5 [28].

Hinh 1.5: Hé thong thu swong véi cdc thiét ké thi diém (a) Thiét ké Eiffel gom hai I6p
lwdi Raschel (b) Thiét ké Harp véi ddy cao su day 1,5mm (c) Thiét ké Diagonal Harp

voi ddy cao su 1,5mm cot theo duong chéo

Thiét ké Eiffel gdm hai 16p ludi va mot 16p ludi két ndi theo duong chéo, tao
thanh mot hé thdng c6 ciu trac 3D, dem dén hiéu qua t6t hon khi gi6 thdi song song
v6i hé théng. Thiét ké nay san xuit 281,2 L/ngdy, nhiéu hon 10 14n so véi hé thong c6
kich thudc twong ty [29]. Thiét ké Harp va Diagonal Harp st dung cac day cao su do

day 1,5 mm duogc dat theo chiéu doc hay theo duong chéo (nhu dan hac) ctia hé théng.
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Thiét ké c6 kha ning don tiép gio tir tit ca cac hudng, cung cdp luong nudc tir 28,6
L/ngay dén 62,7 L/ngay. Thiét ké Eiffel co hiéu suat t6t nhat trong ba thiét ké, va dang

duoc nghién ciru dau tu theo quy mé 16n tai Peru.

Nhitng nghién ciru vé thiét ké va vat lidu cua tdm ludi cling duoc cac nha khoa
hoc quan tim (Hinh 1.6). Cac tdm ludi bang polyethylene phti mot 16p nhém
(Aluminet) da dugc sir dung, két qua dat dugc 1,235 L/ngay, chiém 96% so véi luong
nudc cung cép boi cac tAm ludi vat liéu méi [30]. Mot thiét ké khac da duge ung dung

dé dap mg vai diéu kién khi hau gid nhiéu tai khu viuc Nam Phi.

R e B e,
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Hinh 1.6: Cac dang luoi duwoc thiét ké va sir dung cdc vat liéu khac nhau (a) Soi
polyethylene phii mét 16p nhém (Aluminet) (b) Spi poly két hop véi soi bang inox (c)

Mau cau truc 3D cua soi poly két hop voi soi bang inox

Thiét ké nay lam bang soi poly két hop vdi soi bang inox, nham nang cao do
bén chéc cua vat liéu thay vi tdi wu hoa dé tang hi¢u suét thu nuée, co thé chiu duoc
diéu kién khic nghiét cua khu vuc [31] va khong lam giam hiéu suit ban dau cua hé

théng.

Mot nghién ciru khac cua Park [32], tai trudng MIT, My, bang cich giam thiéu
khoang céach giita cac soi ludi va do day cta soi ludi bang ba lan chiéu rong ciia mot
soi toc con ngudi, co thé nang cong suat thu nudc 1én dén 500%, dap tmg duoc nhu
cau nude rong 16n & ving nong thon kho can & Chile, noi cic cong dong tiép can han

che véi dién va nude udng.

Arturo Vittori, mot kién trac su nguoi Italia dd phat minh ra cong trinh mang

tén Warka water, st dung vat li€u ré tién va de tim, d6 chinh 1a tre va soi gai dau, két
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hop véi thiét ké hinh thap don gian nhung dic biét. Thiét ké nay da dat giai thudng tac
dong trong cudc thi Cong ddng qudc té thiét ké cong nghiép 2016 (Hinh 1.7) [33]

Hinh 1.7: Thiét bi thu nwée cia Waka water

Pé lap dat duoc nhitng ngon thap nudc co khung bang tre, Arturo Vittori phai
nho dén su gitp d& cua céc sinh vién dén tir Pai hoc Kién tric Addis Ababa &
Ethiopia. Xung quanh thap nudc dugc bao phu boi cac mang ludi dan tir soi gai dau
dung dé thu thap nudc mua, swong mu va suwong sém. Sau d6 nhiing giot nudc dong
trén s& nho xudng mot bé chira ndm & dudi chan thap. Chi cin mot ngon thap, ngudi ta
c6 thé thu thap duoc khoang 100 lit nudc mbi ngay. Hon nira, viée ldp dat lai kha don

gian va dé dang di chuyén.

Arturo Vittori da thyc hién dg an Warka Water trong sudt 3 nam qua, lép dat
rat nhiéu thap nudc ¢ Ethiopia, Lebanon va Brazil. Sdp tdi ong c6 y dinh dua du an
nay t6i Indonéxia va Colombia. Ngoai ra, 6ng con mudn bién phat minh nay tir mot
ngon thap thu thap nudc trong khong khi 1am nudc udng tré thanh ngudn cung cép

nude cho cdy trong ¢ nhirg ving dat kho han.

Cong nghé thu suong thu dong 14 mot phuong phép twong d6i don gian dua
trén qua trinh vat ly cia sy hinh thanh suong, tuy nhién phuong phdp nay bi anh
huong boi nhiéu théng sé khi twong nén hiéu suit cia hé théng khong duoc cao.

Khéng khi ¢ ving dit ludi cang it bi 6 nhiém cang tot. Nhin chung, cac diéu kién thoi
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tiét 1y twong thuong o tai cac khu vuc kho can hay ban khé han, c6 xu huéng khan
hiém nuédc, co sy phan hoa nhiét do giita ngay va dém cao. Cong nghé nay khong sir
dung ning luong dau vao va thiét ké don gian, c6 thé van chuyén dé dang, tiét kiém

duogc chi phi van hanh va bao dudng hé thong.

1.1.2. Cong nghé tach 4m

Phuong phap thtr hai st dung cong nghé tach 4m tao ra nudc tir khong khi
(Atmospheric water generation technology — AWG), str dung kha phd bién trén thé
gid1 va duge xem la mot cong ngh¢ than thién véi moi trudong, dong vai tro chinh trong
viéc phat trién bén viing sinh thai. Nhitng thiét ké ban du cta cong nghé tach am da
duoc thuc hién tr nhitng nam 1900, nhung cong nghé nay thuc sy dugc dau tu nang
cép va d6i méi ké tir khi nganh co dién lanh dugc thuong mai hoa [34]. Cong ngh¢
tach 4m dugc xem nhu 12 mot su lya chon mang tinh dot pha cho cac hé théng cung
cAp nudc & cac khu vuc co vin dé vé ngudn nudce hay chat lugng nude. Cong nghé
tach 4m c6 kha ning cung cdp san luong nude cao hon rat nhiéu so voi phuong phap

thu suong thu dong.

Mot trong nhing nghién ciru dau tién vé khai thac nudc tir khong khi trong khi
quyén dugc thuc hién va cip bang sang ché & Nga boi Tygarinov [35]. Cac nghién ctru
tiép theo di dugc xay dung thanh cong nghé tao ra nudc tir khong khi AWG va dugc
cap bang sang ché dau tién tai M§ vao nam 1970 [36,37].

Cong nghé tach am dya trén nguyén 1y liy nude tir trong khi quyén, lam giam
d6 am tuyét doi cua khong khi am. Cac nguyén Iy tach 4m thong dung nhat duogc trinh
bay trong Hinh 1.8 bao gdm nguyén 1y tich am bang ngung tu [38,39] va nguyén Iy

tach am sir dung chat hat am.

Déi véi nguyén 1y tach am sir dung chat hat am, khi khong khi m tiép xtic véi
bé mit chat hit 4m, nudc trong khong khi 4m s& duoc hap phu vao chat hut am. Chét
hat 4m c6 2 dang 1a dang long (LiCl, Trietylenglycol) hodc dang ran (than hoat tinh,

Silicagel, nhom hoat tinh va ray phan tir).
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Phuong phép tach 8m AWG

Nguwng tu

Chat hit 8m

Lam lanh ngung ty

Nén khi va

gian nd

V4t liéu ran

Vit liéu lang

Hinh 1.8: Cdc nguyén Iy cong nghé tach am tao ra nude tir khong khi

Céc chu trinh 1y thuyét cho sy hap thy hoi nuéc tir khong khi véi tai ngung tu,

bang cach nhiét dugc mo ta va phan tich boi Hamed [40]. Tac gia di dua ra Iy thuyét

vé gidi han cho kha ning t6i da thu thap nudc tir khong khi bang cach sir dung chat hat

4m thong qua cac chu ky tai ngung tu & diéu kién van hanh nhét dinh cua cac thong sb

mdi truong xung quanh. Chu ky 1y thuyét duoc vé trén so d6 ap suit va nong do hoi

nudc, bao gdm bdn qua trinh (Hinh 1.9):

Vapor pressure on the desiccant surface

Pv,o
Pyr

(T
h‘
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—
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Relative hymidity
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<

d.

Hinh 1.9: Chu ky tdi ngung tu nudc tir khong khi trong khi quyén .

— Chu trinh 1-2: Hap thu dang nhiét hoi nudc tir khong khi.
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— Chu trinh 2-3: Pun ndng chat hip thy giir nguyén nong do.
— Chu trinh 3-4: Hoan nguyén chat hip thy & ap suat khong ddi
— Chu trinh 4-1: Lam lanh chét hap thu giit nguyén ndng do.

Chat hut am dang l6ng thuong 1a dung dich Lithium clorua (LiCl), Trietylen
glycol [41]. Khi khong khi am tiép xtc v6i dung dich chat hiit am, nudc trong khong
khi 4m s& bi hdp thu bang luc hat phan tir, khong khi tré nén kho. Pé ting dién tich
tiép xtc v4i chat hut am, ta phun swong dung dich chat hut 4m va thoi dong khéng khi
di nguoc lai. Pé hoan nguyén chat hut am, ta dung mot thap hoan nguyén. Tai day,
dung dich chat hat 4m s& dugc phun suong, dong khi hoan nguyén véi nhiét d6 cao khi
tiép xuc voi dung dich chat hat am s& 1ay bot nude ra khoi dung dich nay, sau d6 dung

dich nay lai dugc dung dé hit 4m khong khi (Hinh 1.10).
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Hinh 1.10: So d6 ngung tu niede tie khéng khi bang chat hdp thu dang long

Lund [42] tmg dung phuong phap nay trong cac k¥ thuat khir man nudc bién
nhu chung cét, dién phan hay tham thiu ngugc va da ding ky bang sang ché cho bo xur

1y hoi nude st dung chat hap thu dang long LiCl. Clarke[43] da st dung triethylene
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glycol 1am chat hit 4m va ung dung k¥ thudt chung cit bang ning luong mit troi

nham hoan nguyén dung dich chat hat am.

Phuong phéap nay co6 thé hoat dong & ap sudt khi quyén, chat hat 4m dang long
c6 gia thanh ré hon dang ran va it tiéu hao ning luong dé hoan nguyén. Han ché cua
phuong phap nay 1a thap hat 4m thuong co kich thudc 16n, 1ap dat kho khan va gia
thanh cao. Cén stc rua thap huat 4m theo dinh ky, co thé lam gian doan san xuét. Néu
dong khi vao va dong khi hoan nguyén khong dugc loc sach thi sau mot thoi gian van
hanh, dung dich chat hat 4m s& bi nhiém bén, can phai thay thé. Dung dich chat hiit 4m

6 thé ngung tu lai trong thap, 1am giam tudi tho ctia vat liéu va hiéu suét cua thiét bi.

Trong hau hét cac nganh cong nghiép, chit hap phu dang rén dugc s dung nhd
c6 dién tich bé mit 16n, khoang 4600m?/g [44]. Céc chat hip phu thuong ¢ dang vién
va dugc xép trong mot binh thang dung. Khong khi nén di tir phia dudi ciia binh va
chuyén dong qua 16p hap phu. Cac phan tir nudc duoc hip phu vao chit hut 4m bang
phan trng héa hoc va ngung tu lai & day binh chtra. Vi chat hép phu s€ bi thAm 4m nén
can quy trinh tai sinh hay hoan nguyén bang khong khi kho sau khi tach 4m hay duéi
tac dung nhiét (Hinh 1.11) [45].

Trong k¥ thuat diéu hoa khong khi, Silicagel 1a duoc sir dung nhiéu nhét [46-
48]. Pé tang dién tich tiép xtic véi chat hat 4m, ngudi ta st dung rotor to ong. Chat hat
am trong rotor dugc tim hodc phu 1én vat liéu mang (tiy theo vat lidu va cong nghé),
thuong 1a vai bang soi thuy tinh, nhya chiu nhiét va cac chat dinh dang gém. Céc vat
liéu mang nay duoc xép thanh cac 16p phang gon song xen ké& nhau, sau d6 dugc cudn
lai thanh dang tron. Chat hat 4m trong rotor khong can thay thé trong sudt qué trinh sir
dung do do bén cao, tudi tho dao dong tr 5 — 20 ndm, nang suét hat 4m giam khong
dang ké (15% sau 5 nam). Puong kinh rotor c6 thé dao dong tir 20 — 300cm, day tir 5 —
500cm.

Theo két qua danh gia nhimg nghién ciru mai tap trung vao cac vét lidu Gng
dung 1am chat hut 4m, phuong phap nay dugc danh gid mot ung dung pht hop nhat
thong qua nang luong mat troi dé thu hdi nude tir khong khi [49,50].
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Hinh 1.11: (a) So d6 ngung tu mede tir khong khi bang chat hap phu dang ran (b) céc

Rotor 16 ong (c) Cdu tao dang t6 ong ciia rotot hiit dm

Abualhamayel [51] két hop thu suong thu dong bing blc xa mit troi (Hinh
1.12).

Hé thong nay bao gdm mot tim mait nghiéng phang va dugc bao phu bdi mot
16p kinh duy nhat voi mot khoang cach khong khi khoang 45 cm, phan dudi cua 16p
kinh cach nhiét. Qua trinh hép thu do 4m dién ra vao ban dém, boi cac chat hit 4m
CaCl,, duoc dit trén nap kinh tiép xtc véi khong khi xung quanh. Néu ap suét hoi cua
céc chat hut 4m 13 it hon so voi 4p suat hoi nuéc khong khi trong khi quyén, chuyén

dong s& dién ra tir bau khi quyén dén mang tham. Do hip thy do am tir khong khi xung
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quanh trong thoi gian ban dém, chat hut 4m bj pha lodng. Céac chat hit 4m s& dugc dun

néng trong ngay bang nang lwong mat troi dé cung cip nudc tir chat hut am yéu.
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Hinh 1.12: Hé thong ngung tu nwéc tir khong khi thong qua ndng lwong mdt troi

Péi véi cac khu vuc sa mac rong 16m, Klemic va nhom nghién ctru [52] da xay
dung h¢ théng ludi cao 1-6 m, trén d6 chira cac vat liéu hat 4m polyme, c6 kich thudc
hat tir 50-1000 micron. Cac hat polyme nay c6 thé hut 4am dén nhiéu 1an khdi luong
riéng cua hat, va c6 thé hoan nguyén bang ning luong mat troi. Nudc ngung tu duoc
thu thap trong mdt mang nam tryc tiép bén dudi ludi. Thiét bi ndy duoc st dung tai
cac khu vuc nhiéu suong mu, co thé két hop hé théng loc nudc va loai bo mui, cac

khung c6 thé duoc xay dung céac vat liéu co san tir dia phuong.

Uu diém cta chat hat 4m dang ran 1a c6 thé hoat dong ¢ nhi¢t do dong suong
thap (-40°C), hé thong van hanh don gian, co thé loai bo cac hop cht hiru co trong
khong khi. Tuy nhién phuong phap nay tén nhiéu ning luong dé hoan nguyén vat lidu
dang ran hon so voi dang long, hé théng can duogc thiét ké 16n dé dat hiéu suit cao va
tranh bi 10 ri khi. M4y hat am dang ran thuong c6 cong suat hut am nho tir 10 lit/ngay

dén 50 lit/ngay.

Trong nguyén 1y tach 4m bang lam lanh ngung tu, khi khong khi am tiép xtic
v6i bé mat co nhiét do thép hon nhiét d0 dong suong ctuia khong khi Am, nude trong
khong khi 4m s& ngung tu trén bé mat d6. Hién twong nay thudng hay xay ra khi dong
khong khi di qua dan lanh (Hinh 1.13). Khong khi 4m duoc dua vao may sy khi va

duogc 1am lanh di trong thiét bi trao d6i nhiét bang khong khi lanh di ra khoi dan lanh
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ciia may sdy khi. Qu4 trinh 1am lanh sdu hon s& duoc thuc hién & dan lanh cua chu
trinh lanh, thong thuong tir 3-5°C. Nudc ngung tu dugc tach ra khoi khi nén nho hé

thdng may sy khi va chay ra bon chtra.

\
Compressor

"""" ’[ Condenser ]—b
Teiis o
il 0 — E Warm Exilaust
! Air
1
1

i Cycle

d
Evaporator
Humid Air Dehumidified
l Air

Water

Hinh 1.13: Hé thong ngung tu mede tir khong khi bang dan lanh

Céc nghién ctru vé chuyén doi nuée tir khong khi da duoc thuc hién boi nhiéu
nhom nghién ctru trén thé gidi [53-55]. Tai My, cong nghé nay da duoc nghién ciru,
phat trién va dang ky ban quyén tir rat som, vao nhitng nim 1970 [56,57]. Harrison
[58] da phat trién cong nghé tach am bang phuong phap ngung tu, v4i cong suat thu
duoc 9-18 L /ngay. Poindexter [59] dd két hop hé thong lam lanh bang nudc va hé
thong lam lanh bang khi trong ciing mot thiét ké, dong thoi xtr 1y nude bang dén UV
diét khudn, dat dugc cong suit 11 L/ngay. Cung thoi diém nay, cong sudt 16n hon da
dugc san xuét thir nghiém quy mo phong thi nghiém boi Hellstrom va dat dwgc 50-170

L/ngay [60].

Chuong trinh American space da tai trg cho du an The Rain Maker, st dung
cong nghé ngung tu bang dan lanh cta cong ty Advanced Dryer System, Inc. (ADS),
phat minh boi Khanh Dinh [61], v6i luu lugng khi 0,1m’/s, san xuét 25 L / ngay &
nhiét d6 27°C va d6 am 60%.

Vao nhitng ndm 2000, hang loat cac cong ty san xuat cac hé thong ché tao nudc
sach d& hinh thanh va thuong mai hoa trén thé gidi (Bang 1.1). Cac hé thdng nay chu
yéu sir dung céng nghé AWG dé chuyén doi do am trong khong khi thanh nudc, két
hop vai cac hé théng loc nude udng tién tién nhat trén thé gii nhu tia cuc tim UV, k§
thuét loc nudc Ozone, két hop véi cac cong nghé tién tién khac, cho phép cac hé thong
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AWG san xuit 99% dén 100% nuéc udng tinh khiét. Hon nita, khong khi ciing duoc
tinh ché trong hé thong AWG nay nho qua trinh loc trudc va 1am sach khong khi dé
loai bo bui, phén hoa, vi khuan va céac hat bui khac trong khong kh. Nudc sau khi
ngung tu duoc loc ki ludng va tinh khiét ma khong sir dung bt ky hoa chat. Bén canh
do cac hé théng AWG ciling c6 kha nang diéu hoa khong khi, lam mat, loc, 1am sach

va hat 4m khong khi.

Céc AWG dugc nghién ctru, xay dung voi cac cAu trac khac nhau, kich ¢& va
cong suat, thiét ké dac biét, phuc vu cho nhitng nhu cau khac nhau, vi du, cho gia dinh
va van phong hoac trung tdm thuong mai. Bén canh do, khéach san, cau lac bo, tram y
té va bénh vién, truong hoc, chinh phu, nha may va khu cong nghiép, cac dich vu quan

su, vung xa va cac vung dat kho can.

San lugng nudc thu duoc tuy thudc vao thiét ké / muc dich, thay ddi trong
khoang 15-50 L / ngay cho mdt hé thdng cip nudc sinh hoat quy mé nho, c6 thé dé 1én
dén 200.000 L / ngay cho cac thiét ké quy mo 16n, nhdm cung cép nudc phuc vu cho

hoat dong ndng nghiép [62].

Bdng 1.1: Céc cong ty cung cap nuée sach tie khong khi trén thé gidi

Piéu kién
Dung tich
hoat Tai liéu
, nuoc tao Nang lwgng st
Cong ty Tén thiéet bi dong tham
ra dung
(nhiét d¢ | Kkhao
(Ungay) )
- do am)
10-40°C
Aqua Air 120L—
WM 120 1000 5-32 KVA 40- 90% [63]
(Chau Phi) 1000L
15-60°C
AIR WATER 12001 30- 90%
CONCEPT AW 1200 -5000 25.4 Kw —115Kw [64]
5000L
(Phap)
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0-50°C

Air to Water
4000 — 220 VAC, 50 HZ
Technologies, Inc. | DPI 4-6-5-7-9 30- 100% [65]
B 19000L 95.4 -142 kWh
My)
Nang luong mat troi | 15-40°C
Skywater® 100 378L 12 - 120 watt 40- 100%
Island Sky 3.6-4 Kw/H .
Corporation (M¥) 15-40°C
Skywater® 300 1100L 7-10 Kw/H 40- 100%
Nang lugng mat troi
EcoloBlue 3L 300 Watts 0-60°C
30ME Solar 1AL
EcoloBlue Deluxe Kit ) 1 x2000 W 25-100%
[67]
M9) 60 Hz
100L — 0.42-0.43 0-60°C
EB100 — 10000 .
10000L KWh/liter 25- 100%
10-60°C
Nerios 30KW 1500L 30KW
30 - 80%
Nang lugng mat troi
< 30 400L — 10-60°C
WMS 30 KW 35 KWp at
S00L P 30 - 80%
Eolewater (Phép) 1000W/m2 [68]
Nang lugng gio6
1000L — 30KW 10-60°C
WMS 1000
1200L 30 - 80%

Van toc gié : 7 —
50m/s
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Mic du cong nghé tich 4m bang phuong phap lam lanh ngung tu con nhiéu han ché,
nhung van thich hop nhit so v6i cong nghé sir dung chat hiit am, c6 thé ing dung tai
nhiéu khu vuc ¢6 dic tinh khi hau khac nhau va c¢6 nhiéu trién vong toi uu hoa thiét ké
nham khic phuc cic thiéu sét va ning cao ning suit. Bén canh d6, van dé hiéu qua
kinh té ning luong ciing duoc giai quyét bang cach sir dung cdc ngudn ning luong
thay thé nhu nang lugng mit troi, nang lwong gié, giup nang cao hiéu qua ung dung tai
cac khu vuc thiéu dién hay hai ddo, dép ung nhu cu nudc sinh hoat va dam béo chat

lugng nudc cho nguoi dan.
1.2. Panh gia tong quan tinh hinh nghién ctru trong nwéc

Tai Viét Nam, dé giai quyét nhu cdu nudc udng va sinh hoat hing ngay cua cac tram
tuan tra bién phong van dang trong diéu kién thiéu thén ngudn nudc. Tac gia Phan
Anh Tan [69] cung v&i nhém nghién ciru tai Vién Ung dung Cong nghé - Bo Khoa hoc
va Cong nghé, da thuc hién dé tai “Xay dung giai phap, thiét ké ché tao hé thong cung
cap nudc udng thu tir khong khi ¢6 d6 4m cao, sir dung ning lugng gio, phuc vu tram
tuén tra bién gidi tai vung cao nui d4 Ha Giang” (nam 2012). Pé tai duoc thuc hién vai
muc dich tan dung dic diém khi hau dic tha khu vuc nui ¢a Ha Giang, giai quyét thuc
trang thiéu nuée sach sinh hoat tai cac tram bién phong doc gﬁn 300 km bién gidi phia
Bic. Thiét bi thu nudc tir khong khi c6 dd 4m cao trén nguyén ly twong tu nhu may
diéu hoa nhiét do giai nhiét gio két hop voi hé thong phong dién. Nhom nghién ciru
thiét ké hé thong nham dat duoc hiéu xuat 100-120 L /ngay. Tinh dén nay, thiét bi da
dugc dua vao hoat dong tai xa Liing Cu, Ha Giang gém cac bd phan chinh nhu: Mot
hé tua bin gi6 dé tao ra dién; Bo luu va chuyén ddi dién; Hé théng da c6 kha nang thu
nudc tir khong khi co6 do am cao, nuéc thu duge da duoc xu ly thanh nudc sach, c6 hé
thong diéu khién. Tuy nhién, viéc ché tao tiét bi dap ng yéu cau ¢ ving c6 d6 4m
thép, nhi¢t d cao trong khu vuc han hdn do anh hudng cua bién ddi khi hau chua
duoc dé tai dé cap.

Nude ta véi vi tri dia 1y kéo dai tir 8°02° dén 23°23” vi d6 Bic, hoan toan nam
trong ving khi hau nhiét di am, nghia 1 c6 dén 200 ngay nhiét di trong nam va 12
gio nhiét doi trong ngay voi nhiét do trung binh cao hon 20°C, d6 4m 16n hon 80%.

Nhiing dac diém co ban cua khi hau nhiét doi Viét Nam la: néng néng do blrc xa mat
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troi cao, do am cao do mua, gid, bao nhicu va co6 thoi gian ngung tu &m hau nhu quanh

nam.

Ttr cubi ndm 2014 dén nay, El Nino dd anh huong dén Viét Nam lam cho nhiét
d6 tang cao, luong mua giam xudng, 1a nguyén nhan giy ra han han, xdm nhap min,
da gay thiét hai nang né va tiép tuc de doa nghiém trong dén san xuét va dan sinh. Cac
khu vuc bi anh hudng ning 1a Nam Trung B9, Tdy Nguyén va Dong bang séng Ciru
Long. Han han xay ra & hau hét cac tinh Nam Trung B0, trong d6 dic biét nghiém

trong 1a ba tinh Ninh Thuan, Binh Thuén.

bic diém khi hau ctia cac khu vuc Ninh Thuén, Binh Thuin va Tay Nguyén
dugc trinh bay trong bang 1.2

Bdng 1.2: Théng sé khi twong tai cdc tinh Tay Nguyén, Ninh Thudn va Binh Thudn

Khu vue / Thong s6 khi twgng Tay Nguyén Ninh Thuén va
Binh Thuin
Nhiét d§ khong khi trung binh nam (°C) 18-30 24-30
Bién d6 ngay trung binh ndm cua nhiét dé khong khi(°C) 9 5
D6 4m twong dbi cua khong khi trung binh nam (%) 80,2 79,6
Téng s gid ngay nang nim (h) 2374 2878

Theo s6 liéu théng k& dugc nam 2015 tai tinh Binh Thuén so véi cung ky cac
nam trudc day [70], nhi¢t do trung binh vao mua khé cao hon 0,2-0,8°C, sb gio néng
néng nhiéu hon tir 10-40 gio, lwgng mua giam manh tir 20-300mm, do am khong khi
giam tr 1-5%. Muc nudc song La Nga giam tur 20-70 cm, riéng tai song Lily, muc
nudc gidm manh gﬁn 200 cm. Tinh riéng nam 2015, ¢ khu vyc tinh Binh Thuan, cac
song subi, ao hd déu kho can, cac hd chira nuée trong tinh chi tich nude tir 30% - 50%
dung tich thiét ké&. Nam 2015 khong xuat hién 1ii 16n, chi xuat hién 2 tran I{i nho va
mua 18 két thac sém hon so voi trung binh nim hon 1 thang. Toan bd luong nude con
lai trong cac hd chira khong du dap tmg nhu cau cap nude sinh hoat cho nhan dén,

nudc udng cho gia stc va tudi tiéu trong trot.
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Theo thdng ké so bd ctia S& Nong nghiép va Phat trién nong thén Binh Thuén
dau nam 2016 [71], dbi voi san xudt ndng nghiép, cit giam 15.423 ha so véi dién tich
gieo trong do khong du ngudn nude tudi, tong dién tich cdy hang nim bj thiét hai trén
dia ban toan tinh dén 3/2016 1a 1.400 ha, bao gdm: 150 ha lua, 45 ha bap, 07 ha cay
mau, 400 ha mi va trén dia ban huyén Ham Tén c6 khoang 300 ha cay thanh long, 200
ha cay diéu, 100 ha cdy quyt, 200 ha cdy xoai do thiéu nudc, ning noéng nén ngimg

sinh trudng, gidm nang suat 100% so v41 nam trudce.

Déi v6i nude sinh hoat, toan tinh Binh Thuan ¢ 90.000 nhan khau thiéu nuéc
sinh hoat. Pdc biét tai huyén Ham Tan c6 10/10 x4, thi tran véi 40.000 nhan khau
thiéu nudc sinh hoat trim trong tir cubi thang 2/2016. Tai cac cong trinh cip nudc sinh
hoat nong thon do Trung tam Nudce sach va V¢ sinh Moi truong ndng thon quan 1y su
dung tai cac dia phuong trong tinh c6 03 hé thong da ngung cip nudc gdm: Tan

Thang, Thing Hai, Son My.

Theo nhan dinh ctia Trung tdim Dy bao Khi tugng Thiy van Ninh Thuan, han
han tai tinh nay nim 2016 dugc danh gia 1a khdc liét nhét trong 15 ndm qua [72]. Ninh
Thuan 1a vung c6 nguén nude mit vao loai khan hiém nhét cta ca nuée, véi lugng
mua binh quan nhiéu nim toan tinh khoang 1.100 mm. Tai Ninh Thuan tir gitta ndm
2014 dén nay, luong mua trén dia ban tinh chi dat xép xi 330mm, thép hon cung ky
440mm lam lugng nudce chi con 15,65/192,21 trigu m’, tuong duong 8,14%, tinh dén
2015[73]. Ban than luong mua it 6i ctia tinh hang nim ciing phan bé rat khong déu ca
theo khong gian va thoi gian. Trong khi ving thuong ngudn song Cai Phan Rang c6
lwong mua trén 2.000 mm thi ving ven bién chi ¢ lwong mua xap xi 700 mm. Dong
chdy trén cac song sudi khu vuc trong tinh chiu anh huong cua tinh trang kho han
thiéu nudc gay git, cac song sudi nho di bi tit dong ngay tir dau nam. Mic du duoc
don nhan mot luong nuéc dang ké tir hd Pon Duong qua Nha may Thuy dién Pa
Nhim; trén song Cai Phan Rang muc nuédce chu yéu c6 xu thé it bién d6i va duy tri &
muc thip; nam 2015 khong xuat hién 1ii tiéu man va trong mua Ii chinh vu chi xuat
hién 03 tran 1t nho. Ngay 09 thang 6 nam 2015, Uy ban nhéan dan tinh Ninh Thuén da
ky quyét dinh cong bd khan cép tinh trang han han trong toan tinh. Pay 1a 1an dau tién
tinh Ninh Thuan coéng bd tinh trang thién tai [74,75].

24



Bén canh do, qua trinh sa mac hoa tai cac khu vuc nay ciing dién ra cing thang
hon do diéu kién khi hau ty nhién khic nghiét, mua it, lugng bdc hoi cao, nén dia chat
cht yéu 1a da ctmg va dan phong héa thanh cat. Do thiéu nudc tudi phai chu dong
dimg gieo trong vu mua 2015 1a 5.430ha (Ita 3.042ha, bip 2.388ha). Do thiéu nudc
ubng, thirc an 1am suy dinh dudng va ngd doc thirc an da lam chét 2.468con, chi chiém
1.03%/tong dan. Thiét hai gian tiép vé chin nudi do thiéu nudc udng tai cac trang trai
chdn nudi tap trung véi 9.800 con/25 trai va kéo dai thoi gian nuoi dé phuc hdi sinh
san cua tong dan gia stc cai. Thoi ky cao diém trén dia ban tinh da c6 43.935 nhan
khau cu tra tai 5 huyén thiéu nuée, can duogc su hd tro nguén nudc sinh hoat hang

ngay [76].

Khao sat tinh hinh han han tai cic tinh Tdy Nguyén tir diu nim 2016, Tay
Nguyén hién gio lugng mua tiép tuc thiéu hut so v6i moi nam khoang 30-50%, lugong
dong chay ciing hut 60-80%. Do d6, Tay Nguyén tiép tuc duy tri cip do riii ro thién tai
han han & cép do 2, co6 noi trén c?ip dd ba. Do hi¢n tugng El nino kéo dai, gﬁn 100 nam
xuat hién 1 1an, cac ho chira thuy loi c6 dung tich trit chi con 30-40% thiét ké, Pac Lac

¢6 hon 250 ho thiéu nudce, 17 hd tai Péc Noéng can nudc.

Nhan dinh vé tinh hinh kho han tai Tay Nguyén, B Nong nghi¢p va Phat trién
Nong thon, Nam 2015 Tay Nguyén co trén 95.000 ha cdy trong bi han. Dén thang
3/2016 dién tich thiét hai 1én dén 167.000 ha, nguy co chdy rung dang c& cip 4 va
5[77]. Theo bao cao cua 5 tinh Tay Nguyén, toan khu vuc c6 14.600ha lua phai dirng
san xuat, 152.760ha ca phé, 2.290ha ho tiéu bi thiéu nudc, hon 28.000 ho dan thiéu

nudc sinh hoat va roi vao canh thi€u an[78].

Do d6 cong tac chéng han han tai khu vuc Tay Nguyén va Nam Trung B0 trd
nén cip thiét hon bao gio hét. Viéc quy hoach phat trién ngudn nudc bao gébm cac bién
phap cong trinh va phi cong trinh can gan voi viée bao vé, phat trién rimg va kha ning
tai tao ngudn nudc. Tuy nhién, trit lugng nudc ngdm ¢ khu vuc Ninh Thudn, Binh
Thuan & rét sdu (70-80m), tai TAy Nguyén trung binh 100m, do d6 muén khoan duoc
nudc ngdm can c6 chuyén mon cua nha dia chat va sy dau tu ciia Nha nuée dé tim ra
dung cac khe nirt chira nuwéc ngadm. Do d0, chung ta can tim nhitng giai phap méi, ing
dung khoa hoc k¥ thuat déng bo véi phat trién nguén nudc, dam bao sinh hoat va doi

song cho ngudi dan tai cac khu vuc nay.
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Hién c6 hon 12.900 km® nudc trong bau khi quyén cua ching ta; sd lugng nay
khong ddi do chu ky thuy van, dam bao sy bdc hoi, ngung tu va két tia lién tuc cua

nudc [79]

Mot cau hoi nghién cltru dugce dét ra 1a “Tai sao khong dua gidi phap st dung
ngudn nudce tir khong khi thanh mot chién lugc tim qubc gia thong qua géc nhin vé

cong nghé, két hop voi viée bao ton nguén nudce va su bén virng sinh thai?”

Cong nghé tao ra nude tir khong khi (Atmospheric water generation technology
— AWG), da duoc nghién ctru va phat trién tir nhitng nim 1970 trén thé gidi. Cong
nghé nay cho phép chung ta bao vé dugc cac ngudn nude tu nhién thong qua ba goc
dd: thir nhat 1a viée khong st dung cac nguén nudc mat va nuoc ngérn, tho hai la
khong can cac hé thong luu trir nude qua 16n tién cho viée van chuyén, bat ky lic nao
cling c6 thé sir dung nude, thi ba 13 céng nghé nay tao ra sy bén viing vé mat kinh té
va than thi¢n v&i moi truong.

Pay la cong nghé chiét xuat nudc udng sach va tinh khiét tir khong khi mot
cach don gian va dang tin cdy. Qua trinh tao nudc udng sach tir khong khi khong sir
dung bat ky hoa chat nao dé 1am sach, nguoc lai voi mot ) quy trinh dugc sir dung
trong viéc xu 1y nudc dén tir voi nude, ho, song, bién, vv. Hon han v&i mot s6 hé
théng loc nudc khac, cong nghé AWG khong doi hoi mot nguén dén hién tai cua nudc
¢6 sin, n6 chi phu thuc vao nudc trong khong khi - d6 1a ngudn nude phong phi va
lién tuc dén tir thién nhién - day 13 mot loi thé rat 16n trong truong hop khéan cip noi
ma tit ca cac ngudn nudc cd bi gian doan hay trong tinh hinh thoi tiét khi hau cuc

doan.

Do d6 sir dung ngudn nudc trong khi quyén 1a mot thay thé than thién véi moi
truong va phi hop véi chién luge phat trién bén viing sinh thai cia toan cau. Khi so
sanh v&i cac hé thong cung cap nudc hodc nudc dong chai, cong nghé thu thap nudc
trong khi quyén 12 it ton kém hon, thuan tién hon va tinh khiét, c6 thé dap ing nhu cau
nude sach cho nhiéu muc tiéu khac nhau, tir sinh hoat va hoat dong cong nghiép, nong
nghiép tai nhiéu dia phuong khac nhau. Hé thong nay giup tiét kiém chi phi san xuat
nhu giam chi phi xir Iy nude bang hoa chat; co thé két hop sir dung ning luong téi tao,
tiét kiém nhién liéu hoa thach va bao vé moi truong, duy tri chat luong nude do hé
thdng loc va tinh ché hiéu qua.
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Nhu di téng quan cac nghién ctru trude day trén thé gidi va trong nudc, thuc té
chua ¢ nhimng nghién ctru sau két hop véi phét trién cac ngudn ning luong tai tao nhu
mit troi dat duge hiéu sudt xur Iy nudce cao, phuc vu cho nhu cau sinh hoat cua nguoi
dan vung han héan. Vi vay, nghién ctu thtr nghiém ché tao thiét bi tach am tir khong
khi quy mé nhé phuc vu nhu cau sinh hoat ciia nguoi dan Gmg pho voi han han do tac
dong cua bién doi khi hau s& dong hanh véi chién luge chéng han han cua quéc gia,

d6ng thoi Iya chon khu vuc Tay Nguyén va Ninh Thuan, Binh Thuén 14 c6 ¥ nghia.
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CHUONG 2. PHAM VI, POI TUQNG VA PHUONG PHAP
NGHIEN CUU.

2.1. Thoi tiét, khi hau thoi ky han han dic biét nghiém trong & ving Ninh

Thuén va cac vang chiu anh hwéng lé6n cia BDKH.

2.1.1. Pic diém dia Iy ty nhién tinh Ninh Thuin

Ninh Thuén 1a tinh duyén hai Nam Trung b0, c6 ranh gidi tinh dugc gidi han boi toa
d6 dia ly: tir 108°09°08” dén 109°14°25°* kinh Pong va tir 11°8°14>” dén 11°9°15”” vi
Bic. Dién tich ty nhién toan tinh 1a 3.358km’; tiép giap véi cac tinh nhu sau (xem hinh

2.1):

— Phia Bic giap tinh Khanh Hoa
— Phia Nam giap tinh Binh Thuédn
— Phia Téy giap tinh Lam Dong

— Phia Pong giap bién Pong.

Ninh Thuén ¢6 khi hau nhiét d6i gié mua dién hinh véi dic trung kho nong, gid nhiéu,
bdc hoi manh, nhiét do trung binh nam tir 26-27°C, lugng mua trung binh 700-800
mm/nim & Phan Rang va ting dan dén trén 1.100mm/nim & mién nai, d6 am khong
khi tir 75-77%. Nang lugng birc xa kha 16m 160 Kcl/cm?. Khi hau cua Ninh Thuén ¢6 2
mua rd rét: miia mua tir thing 9 dén thang 11 va mua kho tir thang 12 dén thang 8 nim

sau.

Pia hinh Ninh Thuan thap dan tir TAy Béic xudng Dong Nam, v6i 3 dang dia hinh chu
yéu la: Ving nii, chiém 63,2%; ving d6i go ban son dia, chiém 14,4% va ving dong

béng ven bién, chiém 22,4% dién tich tu nhién toan tinh.

Ninh Thuén 1a viing chuyén tiép giira dia hinh dong bang nho hep ven bién Phan Rang
nang dan 1én cao nguyén Lam DPong. Dia hinh bao gom céc dang: mién ndi, dong

bang ven bién va vung chuyén tiép gitra mién nai va dong bang. Huéng doc dia hinh
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chinh ¢ xu huéng thap dan tir Tay Bic xuéng Pong Nam. Cao d6 dia hinh timg ving

bién thién nhu sau:
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Hinh 2.1: Ban do hanh chinh tinh Ninh Thudn

29



— Dang dia hinh nti cao: c¢6 cao do bién thién tir +(200-1.200) m. Cao nhat
la cac dinh nui ¢6 dinh tor +(1.500-1.780) m (dinh E Lam Thuong: 1.200
m).
— Dang dia hinh chuyén tiép gitta mién nui va dong bang ven bién: c¢6 cao
d6 bién thién tir +(50-200) m, cao do trung binh phd bién tir +(80-100) m.
— Dang dia hinh dong bang: cao do bién thién tir +(10-50) m. Ving ven
bién c6 cao d6 phd bién 14 (2-5) m.
2.1.2. Panh gia sw bién d6i lwgng mua tai tinh Ninh Thuin
Lwong mwa trung binh nam
S6 liéu mua cac tram Quéan Thé, song Pha, Tan My, Ba Thap, Ca Na va Nhi Ha duoc
dung dé phan tich dic diém mua ctia Ninh Thuén 1a chudi sb liéu duoc thu thap tir nim
1986 dén nam 2017 (xem hinh 2.2).
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Hinh 2.2: Biéu do lwong mua trung binh nhiéu nam cdc tram muwa & Ninh Thudn

Khi hau Ninh Thuan mang tinh chat khi hau nhiét doi gié mua. Pic diém ndi bat 1a
kho noéng, it mua, lugng bde hoi cao (cao nhat trong toan qudc). Luong mua trung
binh toan khu vuc 13 1041 mm. Luong mua trung binh nhiéu nim tram Quan Thé 1a
841 mm, tram Song Pha 1a 1949 mm, tram Tan M¥ 1a 1207 mm, tram Ba Thé 1a 816
mm, tram Ca Na la 834 mm va tram Nhi Ha 1a 895 mm.Lugng mua ndm lén nhat tram
Quén Thé 13 1462 mm, tram Song Pha 1a 3553 mm, tram Tan My la 2100 mm, tram
Ba Tha 1a 1544 mm, tram Ca N4 la 2000 mm va tram Nhi Ha la 1280 mm. Lugng mua
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nam nhé nhét tram Quéan Thé 1a 444 mm, tram Song Pha 1a 784 mm, tram Tan My la
666 mm, tram Ba Tha 1a 339 mm, tram Ca Na la 279 mm va tram Nhi Ha 1a 420 mm.
Chénh 1éch lvgng mua nam 16n nhét gitra lugng mua nam lon nhét va nho nhat 1a tram

Séng Pha v6i 2769 mm, tram Ca N& 1721 mm.
Xu thé bién ddi ciia lrong muwa trung binh nim

Xu thé luong mua trung binh nam cac tram c6 xu thé tang 10 rét, dac bi¢t tram Song
Pha, Ca N4 la céc tram c6 xu thé tang manh vuot trdi (xem bang 2.1). Lugng mua tang

trung binh hang nam toan Ninh Thuan khoang 20 mm.

Bang 2.1: Muc do bién doi lwong mua trung binh nam cua cdc tram o Ninh Thudn

(1986-2017)
S Ham quan h¢ thé hién Mirc d tang
‘ xu the bién doi lwgng mwa (mm/nim)

Quan Thé y=10,77x + 679,5 10,77
Song Pha y=61,74x +919,1 61,74
Téan My y=6,704x + 1106 6,70
Ba Thap y =8,857x + 682,7 8,86
CaNa y =27,54x +415,8 27,54
Nhi Ha y =5,645x + 810,0 5,65
Trung binh 20,21

Hinh 2.3 thé hién xu thé bién d6i tuyén tinh ciia lwong mua nim va cic mua trong thoi
ky 1986 - 2017 ¢ Phan Rang. Trong 30 nam qua, lugng mua ndm & tinh Ninh Thuan
¢ xu thé tang voi tbc do tang 13,6 mm/nam, lugng mua mua xuan, mua he, mua thu
¢ xu thé tang voi tdc do tang lan luot 14 5,4 mm; 1,6 mm; 7,2 mm/ndm trong khi do
luong mua mua dong & Ninh Thuan lai c6 xu thé giam nhe voi tde do giam 0,02

mm/nam.
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Hinh 2.3: Xu thé bién doi ciia lwong mwa ndam va cdc mia (mm) thoi ky 1986 — 2017

Nhu vay, luong mura mua xuan, mua thu va lugng mua nam co tdc do tang tuong ddi
nhanh va toc do tang cham nhét vao hé. V&i hé sb twong quan (ry) cua ndm, mua xuan,
mua thu déu 16n hon r, > 0,35, nén phuong trinh xu thé déu dat tiéu chuén chit chd
v6i muc tin cdy 1a 95%. Trong khi, luong mua mua hé c6 xu thé ting nhe va mua
dong co xu thé giam nhe nhung hé sb tuong quan déu nho hon ry < 0,35, phuong trinh
xu thé khong dat tiéu chuén. N6i mot cach khac lugng mua ndm, mua xuan va mua thu
& Ninh Thuén c6 xu thé ting rd rét trong khi luong mwa mua hé va mua dong khong

thé hién xu thé tang/giam rd rét.
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2.1.3. Bién d@6i nhiét do tai tinh Ninh Thuin
Nhiét d¢ trung binh

Két qua tinh toan cho thiy nhiét d6 trung binh nim ¢ tram Phan Rang tir 1993 dén
2017 xu thé giam, tuy nhién toc d6 giam khong dang ké chi khoang -0,003°C/nim.

Nhi¢t do trung binh nhiéu nam cta tram Phan Rang kha cao vao khoang 27,1°C (xem
hinh 2.4), nhiét d6 trung binh nim cao nhat giai doan nay 1a 27,6°C (1998) cao hon so
v6i trung binh nhiéu nam 0,5°C, va thap nhit 1a 26,6°C (2009), chénh léch nhiét do

gifta ndm cao nhét va nam thip nhét 1a 1°C.

y =-0,003x + 30,5

Nhiét do (oC)

26.3

26.0
1993 1996 1999 2002 2005 2008 2011 2014 2017

Nam

Hinh 2.4: Xu thé bién doi ciia nhiét do trung binh (°C) nam tai Phan Rang
giai dogn 1993 - 2017

Nhiét d6 trung binh thang cao nhat xuat hién chil yéu vao cac thang V (28,8°C), thang
VI (28,9°C) do trong thoi gian nay khu viee Nam Trung B c¢on chiju anh hudng cua hé
thdng cao ap Tay Thai Binh Duong, nhiét do trung binh thang thap nhat xuat hién vao
cac thang I (24,8°C), thoi ky nay do anh hudng cua cic dot khong khi lanh tir mién
Bic tran xudng phia nam. Sy chénh 1éch nhiét d6 trung binh giita cac thang thip nhip

va cao nhat khoang (4°C).
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Két qua trinh bay trong bang 2.2 cho thdy d6 1éch chuédn (S°C) tai cac thang tiéu biéu I,
IV, VII, X tai Phan Rang twong tng 13 0,64°C; 0,48°C; 0,49°C; 0,27°C, bién suét tuong
mg 14 2,6%; 1,73%; 1,72%; 1,01%. Mitc d6 bién d6i thap nhat 14 vao thang X (1,01%)
va cao nhét 1a thang II (3,04%), do léch chuan nim 13 0,27°C va bién suat nam la
0,98%. Co thé théy cac thang mua dong, nhiét do c6 muc do bién ddi cao hon cac mua

khac.

Bdng 2.2: Tri s6 phé bién ciia dé léch tiéu chuan (S°C) va bién sudt (Sr%)
nhiét do trung binh tai tram Phan Rang

Thang |1 II ar |v |v vl | vl vl |IX |X XI | XII | Ttb

TB(C) | 24,8 | 253 | 26,6 | 28,0 | 28,8 | 28,9 | 28,5 | 28,4 | 27,7 | 26,9 | 26,2 | 25,2 | 27,1
S(C) |0,64 (0,77 |0,44|0,48 | 0,66 | 0,57 | 0,49 | 0,45 | 0,45 | 0,27 | 0,52 | 0,63 | 0,27
Sr (%) (2,6 |3,04|1,66|1,73 (227 |1,96|1,72|1,58|1,62|1,01|1,972,51]0,98

Xu thé va mirc d6 bién ddi ciia nhiét @ trung binh theo mua

Pé thay 16 hon vé xu thé bién d6i ctia nhiét d trung binh ta di vao phan tich theo cac

mua Xuan (I1I-V), mua Ha (VI-VIII), mua Thu (IX-XI) mua Dong (XII-1I).

Vé xu thé bién d6i cia nhiét do theo 4 mua, cac mua dong va mua thu nhiét d¢ trung
binh ¢6 xu hudng ting nhe (xem hinh 2.5), téc do ting twong tGng 14 0,005°C/nim va
0,008°C/nam, mua ha c6 nhiét do trung binh cao nhét trong ndm tuy nhién xu thé bién
d6i trong giai doan nay khong c6 xu huéng ting hodc giam rd rang, mua xuan nhiét 4o
¢6 xu hudéng giam nhe (khoang 0,003°C/ndm). Nhu vay c6 thé thdy xu thé bién d6i cua

nhiét do tai 4 mua la khac nhau, tuy nhién khong ¢ sy chénh léch nhiéu.
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Hinh 2.5: Xu thé bién déi ciia nhiét do trung binh theo bén mia tai Phan Rang

2.1.4. Thay ddi do Am tai tinh Ninh Thuén

Xu thé va mire d§ bién doi ctia d6 Am trung binh

Ham xu thé bién ddi ctia d6 am trung binh c6 dang y = -0,008x + 93 (xem hinh 2.6), ta
thidy d6 am tuong d6i tai Phan Rang c6 xu huéng giam khong dang ké voi toe do -
0,008%/nam, do am tuong ddi trung binh nim vao khoang 75,8%, d6 4m nim cao nhat
78% (nam 2000), d6 4m nam thip nhit 73% (ndm 2003, 2004). Trong cac thang mua

mua d§ am cao hon cac thang mua kho va trung binh nam.

35



A

(“o)

A

b

0 am

1993

1996

1999

2002

2005

y =-0,0081x+ 92,047

2008

2011

2014

2017

Nam

Hinh 2.6: Xu thé bién doi ciia @6 am trung binh nam tai Phan Rang giai doan 1993 -

2017

Théng ké trong bang 2.3 cho thiy bién suit cua d6 4m trung binh tai tram Phan Rang

dao dong tir 2,1% dén 4,8%, tai mot s6 thang tiéu biéu I, IV, VII, XII bién suét tuong

tmg 13 3,4%, 3,3%, 3,5%, 2,7%, mirc do bién doi cac thang mua mua (thang VIII dén

XII) dao dong tir 2,7% dén 4,8% cao hon cac thang muia kho (thang 1 dén VII) dao

dong tir 2,1% dén 3,5%, bién suat thang 16n nhét 1a 4,8% (thang XII) va thap nhét 1a
2,1% (thang III).

Bdng 2.3: Tri s6 phé bién ciia dj léch tiéu chuan S(%) va bién sudt Sr(%) do am twong

doi tai tram Phan Rang

E‘i’cng I II m |Iv |V VI |[vIl |[VIII |IX |X XI | XII | Rh
B((%) |71,4|72,4|74,6 76,1 |76,8|752|754|76,0|793|80,2|77,8]|74,1|75,8
S (%) 25 125 (1,6 (25 |27 |28 |27 |22 |29 |22 |3,6 [3,6 |12
Sr (%) |34 (35 |21 |33 |36 |38 (35 [3,0 (3,7 [2,7 |46 |48 |16
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Xu thé va mirc d§ bién doi cia d¢ Am trung binh theo mua

Khac v6i do 4m trung binh ndm, d6 am trung binh mua Xuén c6 xu hudng ting véi toc
khoang 0,03%/nam nhu trinh bay trong hinh 2.7, tuy nhién téc d6 tang khac nhau giita
cac giai doan, giai doan tur 1994-2005, do am trung binh mua Xuan c¢6 xu huéng giam,
giai doan tir 2006-2014 c¢6 xu huéng ting. P 4m trung binh mua Xuan trong giai doan
nay khoang 75,9%, do am trung binh cao nhét 1a nim 2009 (79,3%), thép nhét 1a nam
2005 (72,5% ).

Mua Xuan
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2 AL\
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71
69
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Hinh 2.7: Xu thé bién doi ciia dp am trung binh (%) mita Xudn tai Phan Rang giai
doan 1994 - 2017

Ham xu thé bién ddi c6 dang y =0,034x+8,05, do am mua Ha c6 xu thé tang véi tbc do
0,034%/nam twong tu nhu xu thé dé 4m trung binh mua Xuan (hinh 2.8), 46 4m trung
binh nhiéu nim trong mua Ha giai doan nay la 75,6%, do 4m cao nhat 1a 81% (2013),
thdp nhat 1a 72,2% (2002), chénh 1éch d6 4am trung binh mua Ha giira ndm cao nhit va
thap nhét 1a 8,8%.

Khéc vé6i xu thé bién doi trong mua Xuan va mua Ha, do am trung binh mua Thu va
mua Dong lai c6 xu huéng giam (hinh 2.9 va 2.10). Toc d6 giam 13 rét nhat trong mua

Dong (giam 0,13%/nam), mua Thu gidam nhe khoang 0,012%/nam.

Toém lai médc du xu thé bién doi cia d§ am trung binh c6 xu hudng gidm nhe, tuy nhién

tai cac mua khéac nhau trong nam d¢ am trung binh lai c6 xu hudng tang gidm khéc
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nhau, trong d6 mua Xuan va mua Ha cé xu hudng tang nhe, ngugce lai mua Pong cé xu
huéng giam manh hon téc d6 ting ciia mua Xuin va mua Ha. Trong giai doan tir
1994-2005 d6 am trung binh c6 xu hudng giam & tit ca cac mua, giai doan tir 2006-

2017 d6 4m trung binh ¢6 xu hudng ting.
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Hinh 2.8: Xu thé bién doi ciia d6 am trung binh (%) mua Ha tai Phan Rang
giai doan 1994-2017
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Hinh 2.9: Xu thé bién doi ciia dj am trung binh (%) miia Thu tai Phan Rang
giai dogn 1994 - 2017
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Hinh 2.10: Xu thé bién doi ciia @6 dm trung binh (%) mia Péng tai Phan Rang
giai doan 1994 - 2017

Xu theé va mirc do bien doi cia qua trinh boc hoi

Trong thoi ky 1994-2017, tong lwong bdc hoi ndm va cac mua ¢ Ninh Thuan duoc
trinh bay trong hinh 2.11, két qua cho thay téng luong bdc hoi nim c6 xu thé ting véi
toc do ting 45 mm/thap ky, tong lugng bdc hoi c6 xu thé ting trong cac mua hé, thu va
mua xuin véi toc do tang lan luot 1a 1,78 mm; 2,2 mm va 0,8 mm/nim va c6 xu thé
giam nhe trong xuan véi toc do giam 0,16mm/nam. Tuy nhién v&i hé s twong quan
nim va 4 mua déu rat nho nén phuong trinh xu thé khong dam bao tiéu chuan chit ché,
c6 nghia 1a tong luong bdc hoi ndm va cac mua & Ninh Thuan 13 khong c6 xu thé ting

hay giam r0 rang.
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Hinh 2.11: Xu thé bién doi ciia heong boc hoi nam va cic mua (mm) thoi ky 1994 -
2017.

2.2. Kha ning dap wng nhu ciu nguoi din vé nuwéce sinh hoat
2.2.1. Ung Dung Mé Hinh Mike Basin Xac Pinh Can Biang Nuéc
Co s¢ dir liéu

Mang ludi tram khi tuong thiy van trén dia ban luu vuc song tuong ddi thua thot gém

02 tram khi tugng, 11 tram do mua va 03 tram thiy van cép 3.

Hau hét cac tram quan tric déu c6 chudi sb liéu ngan, thiéu va gian doan, trong d6 co 4
tram do mua twong d6i dai (tram Nha HY, Phan Rang, Tan My va Ca Na). Pé xac dinh
dugc luu lugng nudce trén song chiing t6i dya vao duong quan hé luu lugng muc nudce

tai cac tram thuy van dugc Pai Khi tugng thuy van Nam Trung BJ xay dung [80].

Nhu cau st dung nudc duge tinh toan dua trén so li€u thong ké vé kinh té cua tinh

Ninh Thuan nam 2010 va theo tiéu chuan sir dung nude cho cac nganh nhu:
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- Pinh mtrc dung nudc sinh hoat d6 thi va néng thén theo Tiéu chuan cua Bo Xay

dyng (TCXDVN 33:2006);

- Nganh c6ng nghiép chu yéu tap trung & hai khu cong nghiép Thanh Hai va Thap
Cham véi téng luu luong cép la Qtb = 48,8 1/s. Nha may DPién hat nhan Ninh Thuén 1

v6i luu lugng 13 m’/s.

- Nhu cau nudc cho nong nghiép bao gom nhu cau tudi cho trong trot va cho chan
nuoi; nhu cau nudc cho trong trot duge dé xac dinh bang chuong trinh tinh cropwat

theo tiéu chuan ctia B6 Nong nghiép va phat trién nong thon;

- Nhu cau nuéc cho chan nuéi bao gom nhu cau cho an udng, v¢ sinh chudng trai,...

duoc tinh theo dinh mirc TCVN 4454:1987

- Nhu cdu nuéc thiy san: 50.000 m’/nam.ha (thay nude 3 lan/vu) cho nudi tom va

12.000 m*/ha/nam cho cac loai thuy san khac

- Nhu cdu nude cho cac hoat dong du lich: cac nha nghi, khach san, cac hoat dong vui
choi.... ¢6 thé duoc tinh theo chi tiéu bang 15% luong nudc sinh hoat cua dén sinh d6

thi.
- Nhu céu nuée duy tri dong chay moéi truong duoc 1y bang 5 m?/s [81].
Phwong phap sir dung

Nhu trén da gioi thi€u, ¢ day chung t6i chon mé hinh Mike Basin do Vién thuy luc
Pan Mach (DHI) xiy dyng tir nim 1972 nham mo6 phong mang ludi song sudi trong
khong gian va cac yéu té thuy van (X, Q, H, Z) theo thoi gian dya trén phuong trinh
can bang nuéc tong quat (hinh 2.12). Uu diém ndi bat ciia mo hinh 1 ngoai viéc thé
hién quan hé gitra luong nude dén, lvong nude di va luong trit trong hé thong tinh toan
trong tu nhién, mo hinh con cho phép xac dinh sy phan bd nguén nudc - mic do uu

tién cua cac ho dung nudc do su can thi€p ctuia con nguoi [82, 83].
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Hinh 2.12: Céu triic mé hinh Mike Basin
2.2.2. Phan chia khu vire dé tinh toan

Céc tiéu ving tinh toan can bang duoc phan chia dwa trén nguyén tic luu vuc song, co
diém khdng ché 1a mot cong trinh cép nudc (hd, dép) tao thanh mot khu co tinh doc
l1ap tuong ddi, c6 nhiéu dbi tugng su dung nudc. Theo ti€u chi trén luu vyc song Cai

Phan Rang duoc chia thanh 15 tiéu luu vuc dé tinh toan can bang nudc (hinh 2.13).
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(1)Ho.Séng Cai

Hinh 2.13: So' d6 phdn chia tiéu viing tinh todn
Chu giai: 1. Ho séng Cai; 2. HO Tra Co; 3. HO Séng Sit;
4. Tuyén Tan M¥; 5. Pap 19-5; 6. Pap Song Pha; 7. H5 Cho Mo;
8. Ho Song Than; 9. HO Phude Trung; 10. Pap Nha Trinh;
11. Ho Lanh Ra, 12. HO Tan Giang; 13. HO Song Biéu;

14. Hb Tra Van; 15. Ha luu song Cai

2.2.3. Xac dinh nhu céu sir dung nwéc ciia nguwoi din

Trén co so tai li¢u, so licu thong ké [84] va cac ti€u chuan sir dung nudc, chung t6i xac
dinh dugc nhu cau st dung nudce trén luu vuc va dugc trinh bay trong bang 2.4:
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Bang 2.4: Tong nhu cau nuoc dung cua luu vuce

TT Nganh dung nudc Luong nudc can | Ty 1& v6i tong nhu
(nghin m’) cau (%)

1 Trong trot 343.959,6 68,5

2 Chén nuoi 8.333,3 1,66

3 Thuy san 625 0,12

4 Sinh hoat 18.628 3,71

5 Du lich, dich vu 2.794,2 0,56

6 Xi nghié€p, nha may phan tan 1.862,8 0,37

7 Cong nghi¢p 7.822,9 1,56

8 Dong chay t6i thiu (XII-VIII) 118.368 23,6
Tong 502.390,00 100

So vai tong lugng nudc trén toan luu vue, lugng nude can ding chi chiém 19,1%. Tuy
nhién, voi sy phan mua siu sic, lugng nudc trén song hau nhu khong dap tmg du.
Trong téng lwong nudc cancho phat trién KT-XH, nhu cdu nudc ding cho ndng
nghiép chiém phan 16n (70,3%), sau d6 1a nhu cau cho dong chay méi truong sau dap

Nha Trinh (23,6%). Nhu cau nudc cho cic nganh con lai chi chiém 6,1%.

2.2.4. Thiét 1ap mé hinh Mike Basin

Trén co sé phan chia cac tiéu Iuu vue, s liéu khi tuong, thuy van va nhu cau sir dung
nude, chung toi thiét 1ap moé hinh MIKE BASIN cho luu vuc song Cai Phan Rang
(hinh 2.14). Modul tinh toan can bang nuéc Mike Basin duogc 1ap trinh chay trén nén
ArcGis10.0 nén cac cong cu nhap s6 lidu, hién thi két qua rat truc quan va dé khai thac

st dung.
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Hinh 2.14: So do6 tinh cin bang mede luu viee séng Cdi Phan Rang

2.2.5. Kiém dinh mé hinh

DPé xac dinh d¢ tin cay cua mo6 hinh Mike Basin, chung t6i so sanh luu lugng tinh toan

va thuc do tai tram Tan My nam 2010 (xem hinh 2.15).
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Hinh 2.15: So sanh két qua tinh toan va thue do tai tram Tan My

Két qua cho thdy mo hinh d3 mo phong twong ddi sat vai thuc té, chi sé Nash nhan
duogc 14 80%, dam bao kha ning tng dung mo hinh cén bang nude cho cac kich ban
phat trién kinh té x4 hoi trén luu vuc song Cai Phan Rang. Két qua tinh can bang nudc
cac tiéu luu vyc song duoc trinh bay trong bang 2.5.
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Qua bang 2.5 cho thdy, trong diéu kién hién trang co 8 trén téng sb 15 tiéu luu vuc bi
thiéu nudc, thoi gian thiéu nude xuat hién vao cac thang I-IV va thang IV 1a thang
thiéu nudc phd bién trong cac tiéu luu vuc. Piéu nay thé hién dung thuc té vi day 1a
thoi ky co6 ngudn nudc nhé nhét trong nam va ciing 1a thoi ky cac loai cdy trong vu
Pong Xuan dang phat trién manh. Cac khu vuyc thiéu nude tip trung chii yéu vao
nhitng khu vuc ¢ ha du noi tap trung phat trién ctia cac nganh kinh té x4 hoi va dan cu

dong duc.

Bdng 2.5: Liwrong nuée thiéu hut theo thoi doan thang

Pon vi: triéu m’.

Thang | Tgiang | TrVan L;Zh i;l;) ,ifll;ﬁ Ss ;:tg ?::gf Ha luu
I 0 0 0 0 0 0 0 0
II 0 0,017 0,144 0 0,607 0 0 0
I 0,045 0,070 0,348 0 1,437 0 0,100 0

v 0 0,031 1,124 | 0,010 | 3,466 | 0,056 | 0,027 | 14,362
\Y4 0 0 0 0 0 0 0 0
VI 0 0 0 0 0 0 0 0
VII 0 0 0 0 0 0 0 0
VIII 0 0 0 0 0 0 0 0
IX 0 0 0 0 0 0 0 0
X 0 0 0 0 0 0 0 0
XI 0 0 0 0 0 0 0 0
XII 0 0 0 0 0 0 0 0

Két qua tinh toan duoc thé hién trén ban dd cho thiy cac tiéu luu vuc thiéu nudc xac
dinh theo mo6 hinh MIKE BASIN phu hop véi cac khu vuc han han trén ban dd han
han di c6. Didu nay chimg to bd thong sé mo hinh MIKE BASIN phu hop véi diéu
kién tu nhién va kinh té xa hoi coa luu vuc song Cai Phan Rang va c6 thé s dung bo
thong s6 mod hinh dé can béng nguén nudce trén cac tiéu luu vuce phuc vu cac muc dich

st dung nudc khéc nhau.

46




2.2.6. Can biang nuwéc dén nim 2020 theo quy hoach phat trién kinh té - xa hdi luu

vuc song Cai Phan Rang

Trén co so b thong sd6 mo hinh di xac dinh, ching t6i dy bao can bang ngudn nudc
theo Quy hoach phat trién kinh té xa hoi ca luu vuc dén nam 2020 di duoc phé duyét
[85] v&i ngudn nude dén duoc coi 1a ¢ dinh. Khi dua vao danh gia can bing nudc,
chung t6i tuan tha theo Nghi dinh 120 vé Quén 1y tong hop luu vuc song dé xép thi tu
vu tién sir dung nude [86]. Chung toi xdy dung ban dd du bao cac vung thiéu nudc dén
nam 2020 thé hi¢n & hinh 2.16.
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Hinh 2.16: Bdn dé dw bdo cdc ving thiéu nuwde dén nam 2020

Theo Quy hoach phat triéen KT-XH cua luu vyc séng, nhu cdu nude dén nam 2020 co
su gia ting so voi nhu cau st dung nude nam 2010 theo cac nganh nhu: Néng nghiép
tang 1,15%; Thuy san tdng 0,16%; sinh hoat tang 1,08%; Cong nghiép tang 1,44%.
Nhu véy, nhu cau nudc trong cong nghiép da ting 1én dang ké do hang loat cac khu

cong nghiép trén dia ban di vao hoat dong. Két qua can bang nude luu vuc song Cai
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Phan Rang cho thiy kha ning cung cp ngudn nudc cia luu vuc ngdy cang han ché;
khong gian cua vung thiéu nudc mé rong (ting thém 2 tiéu luu vure thiéu nude so véi
phuong 4n hién trang: tiéu ving Tra Co va Phuéc Trung) ciing nhu thoi gian thiéu
nude dai hon (tir thang 11 t6i thang VIII), ddc biét con xuat hién thiéu nudc trong thang
XII. Sy kéo dai thoi gian thiéu nude va dic biét thiéu nudc trong thang XII - day 1a
thang cudi mia mua s& gay kho khan rat 1on trong viéc diéu tiét cac ho chira, nhét 1a

trong bdi canh bién doi khi hau hién nay.

Nguyén nhan cta hién tuong thiéu nudc gia ting 1a do nhu ciu sir dung nudce ting 1én
theo sy phat trién ddn sb va cac nganh kinh té. Pugc danh gia 1a ving “hoang mac”
cua Vi¢t Nam, theo kich ban phat trién kinh té xa hoi dén nam 2020 can bd sung thém
cac cong trinh khai thac ngudn nudc, xdy dung quy trinh van hanh cho cac hd chira
vao mua kiét nham phat huy va tan dung triét dé timg m’ nudc. Cu thé, can ning dung
tich hé théng Tan My 219 triéu m’, xdy dung cac hd Song Than, O Cam, Tan Giang II,
Ta Nbi, Ta Lam, nang cao dap 19/5 va dap ha luu séng Cai dé gitt nude. Ngoai ra, con
tap trung kién cd hoéa kénh muong giam thét thoat ngudn nudc, tmg dung cac cong

nghé tudi tiét kiém, st dung ludn phién ngudn nudc.
2.3. Co s6 khoa hoc ciia phwong phép tach am tir khong khi

2.3.1. Phuong phap tinh toan diéu kién tich 4m

Piéu kién khio sat va tinh toan:

— Nhiét d6 khong khi ban dau: 20, 25, 27, 30, 35 va 40°C.

— Do am bang 50%, 75% va 100%.

— Nhiét d6 khong khi sau khi tach am: 30, 25, 20, 15, 10, 5°C

Phwong phap tinh toan

—  Nhiét d6 khong khi ban dau & t; = 27°C, D6 4m bang 75% (diém Al)

— Tra gian dd Mollier ta c¢6 dung am d; = 17 g H,O/kg kkk,

— O nhiét d6 1a t, = 20°C, khong khi & trang thai bdo hoa, tir gian dd Mollier
ta tra duoc dung am d giam xubng d, = 14,8 g H,O/ kg kkk. (diém A2)

- Luong nudc ta thu dugc 1a 17 — 14,8 = 2,2 g H,O/ kg kkk
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Hinh 2.17: Gian do Mollier cua khong khi




Luu lwong khong khi cap vao chinh bang ty 1¢ giita khdi lwong khong khi kho trén cho

khdi luong riéng ciia khong khi kho twong tmg véi nhiét do tai diém ta xét.

Vay luu luong khong khi kho: = = — =X — 3863,78 m® khong khi kho

Y 2,2x1073x1,18

D¢ thuén tién cho qua trinh tinh todn, gid tri dung am cua khong khi & cac dicu kién

nhiét do va do 4m khac nhau duoc trinh bay trong bang 2.6:

Bang 2.6: Gia tri dung am theo nhiét dé va dé am

P) Am
Nhiét do
50% 75% 100%
40 232 36,2 50
35 18 27,5 36,6
30 13,5 20,5 274
27 11,2 17 22,5
25 10 15 20
20 7,2 11,1 14,8

Tuong tu ta c¢6 cac két qua tinh toan duoc liét ké trong cac bang sau:
2.3.2. Két qua tinh toan diéu kién tach 4m

Két qua tinh toan bai toan lam lanh tach am dua trén nhitng diéu kién nhiét do, d6 4m

khéc nhau duogc trinh bay trong bang 2.7 — 2.24.
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a)

Po am bang 100%

Bdng 2.7: Luwong nuée thu dwoc ¢ diéu kién: do am 100% va nhiét dg 40°C

Dung am

Nhiét do t, Lwong nwéc | Luu lwong khong
(°C) (RH = 100%) | thu dugc () khi khé (m’)
35 36,6 13,4 661,89
30 27,4 22,6 392,45
25 20 30 295,64
20 14,8 35,2 251,97
15 10,5 39,5 224,54
10 7,6 42.4 209,18
5 5,2 44.8 197,98

Bang 2.8: Luong nuoc thu dwoc o dieu kién: dé am 100% va nhiét dé 35°C

Nhiét do t, Dung 4m Lwong nuwée Luu lwgng khong
©0) (RH = 100%) | thu duoe (@) khi khé (m?)
30 27,4 9,2 948,63
25 20 16,6 525,75
20 14,8 21,8 400,34
15 10,5 26,1 334,38
10 7,6 29,0 300,94
5 5,2 _ 314 7 277,94
Bang 2.9: Luong nudc thu dwoc ¢ diéeu kién: dé am 100% va nhiét do 30°C
Nhiét do t, Dung 4m Lwong nuwéce Luu lwgng khong
©0) (RH = 100%) | thudwoc (@) khi khé (m?)
30 27,4
25 20 7,4 1160,20
20 14,8 12,6 681,39
15 10,5 16,9 508,02
10 7,6 19,8 433,61
5 5,2 22,2 386,73
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Bdng 2.10: Lwong nuéc thu dwoc ¢ diéu kién: dé am 100% va nhiét @6 27°C

Nhi¢tdgt, | Dungam | Luongnuéc | Luu lugng khong

(°C) (RH = 100%) | thudugc(g) khi khd (m)
30 274

25 20 2,5 3400,12

20 14.8 7.7 1103,94

15 10.5 12 708,36

10 7.6 14,9 570,49

> 5,2 17,3 491,35

Bdng 2.11: Lwong nuée thu dwoc ¢ diéu kién: dg am 100% va nhiét dé 25°C

Nhiét do t, Dung Am Lwong nuwée Luu lwgng khong

|9) (RH =100%) | thudugc(g) khi kho (m®)
30 27.4

25 20

20 14,8 5,2 1623,76

15 10,5 9,5 888,79

10 7.6 12,4 680,93

S 5.2 14,8 570,51

Bang 2.12: Luong nuoc thu duoc o dieu kién: a6 am 100% va nhiét dé 20°C

Nhiét df t, Dung 4m Lwong nwéc | Luu lwong khong

(°C) (RH = 100%) | thudugc(g) khi khd (m®)
30 274

25 20

20 14,8

15 10,5 43 1930,61

10 7.6 7,2 1153,00

2 2,2 9.6 864,75
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b)

P 4m biang 75%

Bang 2.13: Lwong nuoc thu duoc o diéu kién: do am 75% va nhiét do 40°C

Nhiét do t, Dung Am Lwong nuwée Luu lwgng khong

(0 (RH =100%) | thudugc(g) khi khé (m®)
30 27,4 8,8 1007,87

25 20 16,2 547,49

20 14,8 21,4 414,45

15 10,5 25,7 345,11

10 7,6 28.6 310,12

> 5,2 31 286,11

Bang 2.14: Lwong nudc thu duwoc o diéu kién: @6 am 75% va nhiét do 35°C

Nhiét dj t, Dung im Lwong nwéc | Luu lwgng khong

9] (RH = 100%) | thu dugc(g) khi kho (m®)
30 27,4 0,1 87273,78

25 20 7.5 1163,65

20 14,8 12,7 687,20

15 10.5 17 513,38

10 7,6 19,9 438,56

> 5,2 22,3 391,36

Bang 2.15: Luong nuoc thu duoc o diéu kién: dé am 75% va nhiét dé 300C

Nhiét do t, Dung Am Lwong nuéce Luu lwgng khong

{9) (RH = 100%) | thuduoc(g) khi khé (m®)
30 27,4

25 20 0,5 17170,92

20 14.8 5.7 1506,22

15 10,5 10 858,55

10 7.6 12,9 665,54

S 5.2 15,3 561,14
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Bang 2.16: Lwong nudc thu duoc o dieu kién: dé am 75% va nhiét dé 270C

Nhiét do t, Dung 4m Lwong nuée Luu lwgng khong

(9 (RH = 100%) | thudwoc(g) khi khé (m®)
30 27,4

25 20

20 14,8 2,2 3863,78

15 10,5 6,5 1307,74

10 7.6 9.4 904,29

> 5,2 11,8 720,37

Bdng 2.17:  Luwong nuée thu dwoc ¢ diéu kién: do am 75% va nhiét @6 250C

Nhiét do t, Dung 4m Luwgng nuwée Luu lwgng khéng
°O) (RH =100%) thu dugc (g) khi khé (m’)

30 7,4

25 20

20 14,8 0,2 42217,71

15 10,5 4,5 1876,34

10 7,6 7,4 1141,02

5 52 9,8 861,59

Bdng 2.18: Lwong nude thu dwoc & diéu kién: dé am 75% va nhiét dg 200C

Nhiét d¢ t2 Dung 4m Luwogng nuée Luu lwgng khong
(0C) (RH=100%) | thu dwoec (g) khi kho (m®)
30 27,4
25 20
20 14,8
15 10,5 0,6 13836,04
10 7,6 3,5 2371,89
5 5,2 5,9 1407,05
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c) P am bang 50%

Bang 2.19: Luong nuoc thu duoc o diéu kién: dé am 50% va nhiét dé 400C

Nhiét do t, Dung 4m Luong nwéc | Luu lwgng khong

{9) (RH =100%) | thuduec(g) khi khé (m®)
30 274

25 20 3.2 2771,66

20 14,8 8,4 1055,87

15 10.5 12,7 698,37

10 7,6 15,6 568,54

> 5.2 18 492,74

Bang 2.20: Lwong nuoc thu duoc o diéu kién: dé am 50% va nhiét dé 350C

Nhiét do t, Dung 4m Lwong nuéc Luu lwgng khéng

©0) (RH = 100%) | thudwoc (@) khi khé (m?)
30 274

25 20

20 14,8 3,2 272731

15 10,5 7,5 1163,65

10 7,6 10,4 839,17

5 5,2 12,8 681,83

Bang 2.21: Lwong nuoc thu duoc o diéu kién: dé am 50% va nhiét dé 300C

Nhiét do t, Dung Am Lwong nuée Luu lwgng khong

(9 (RH =100%) | thu duoc(g) khi khé (m®)
30 27,4

25 20

20 14,8

15 10,5 3 2861,82

10 7,6 5.9 1455,16

> 5,2 8,3 1034,39
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Bang 2.22: Lwong nuoc thu duoc o dieu kién: dé am 50% va nhiét dé 270C

Nhiét do ¢, Dung 4m Lwong nuéc Luwu lwgng khong
(°C) (RH = 100%) | thudugc(g) khi khd (m)

30 274

25 20

20 14,8

15 10.5 0.7 12143,30

10 7.6 3,6 2361,20

5 3,2 6 1416,72

Bdng 2.23: Luwong nude thu dwoc & diéu kién: dé am 50% va nhiét dg 250C

Nhiét do t, Dung Am Lwong nudc Luu lwgng khong
|9) (RH =100%) | thudugc(g) khi kho (m®)

30 27.4

25 20

20 14,8

15 10,5

10 7.6 2.4 3518,14

> 5.2 4.8 1759,07

Bang 2.24: Lwong nuoc thu duoc o diéu kién: do am 50% va nhiét d@é 200C

Nhiét do ¢, Dung 4m Lwong nuéc Luu lwgng khong
{9) (RH = 100%) | thuduoc(g) khi kho (m®)

30 27,4

25 20

20 14,8

15 10,5

10 7,6

> 2,2 2 4150,81
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2.4. Co sé khoa hoc dé Iwa chon diéu kién vin hanh qua trinh lam lanh va
tach Am

2.4.1. Phuong trinh cin bing nhiét

Hé diéu hoa chiu tac dong cua cac nhiéu loan nhiét dudi hai dang phé bién sau:

- Nhiét toa ra tir cac nguén nhi¢t bén trong hé goi la céac nguén nhiét tod: Q.

- Nhiét truyén qua két cau bao che goi 12 ngudn nhiét tham thau: TQ,

To6ng hai thanh phan trén goi 1a nhiét thira

Qr =) Qua+ ) 0y

pé duy tri ché do nhiét trong khong gian diéu hoa, trong ky thuat diéu hoa khong khi
ngudi ta phai cip cho hé mot luong khong khi c6 luu lugng Gy (kg/s) o trang thai V(ty,
@v) nio do6 va lay ra ciing lwong nhu vdy nhung ¢ trang thai T(tr,¢r). Nhu vay lugng
khong khi nay da léy di tr phong mdt lugng nhiét béng Qg. Ta c6 phuong trinh can
bang nhiét nhu sau:

Qr= Gq~(IT -1y)
Gy - Goi la Ivu lugng thai nhiét thira, kg/s.
2.4.2. Phuong trinh cin biang 4m
Tuong ty nhu trén, ngodi cac nhiéu loan v& nhiét hé cling bi tac dong cua cac nhiéu
loan vé& 4m nhu sau:
- Am tda ra tir cac nguén bén trong hé: TWy;,
- Am thim thau qua két cAu bao che: TW,,

Téng hai thanh phan trén goi 1a 4m thira

Wr=XW, + ZWy

Pé hé can bang 4m va co trang thai khong khi trong phong khong ddi T(tr, @r) ngudi
ta phai cung cip cho hé mot lugng khong khi c6 luu luong Gy, (kg/s) ¢ trang thai V(ty,
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@v). Nhu vay luong khong khi nay da lay di tir hé mot luong am bang Wy Ta c¢6

phuong trinh can bang 4m nhu sau:

Wr= Gw~(dT - dv)

Gy - Goi 1a luu lwong thai am thira, kg/s.
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CHUONG 3. KET QUA NGHIEN CUU, TINH TOAN, THIET
KE, XAY DUNG VA VAN HANH HE THONG

3.1. X4y dung phwong an 1am viéc ciia thiét bi tach 4m

3.1.1. Chon méi chit lanh
Moi chit str dung trong hé thdng lanh 1a R22 vi n6 c¢6 nhitng uu nhuoc diém sau:
- Uu diém:
+ Khong ddc hai
+ Khoéng dé chay, dé nd
+ Khdng an mon kim loai den va kim loai mau
+ Khi 10 ri, khong lam hong thyc pham can bao quan
+ Hoa tan han ché dau, ¢ khoang nhiét d6 -20°C + -40°C khong hoa tan dau
+ Ning suét lanh riéng thé tich 16n
+ Ap suét ngung tu ¢ diéu kién binh thuong < NH;
+ Nhiét do hoa ran thép hon so v&i NH;
+ D& van chuyén va bao quan
- Nhwoc diém:
+ DAt tién hon NH;
+ Khong hoa tan nudc
+ C6 tinh rira cin ban nén d& gay tac nghén hé thong
+ Gy 6 nhidm méi truong (pha hiy ting 6z6n va gay hiéu Gmg nha kinh)

Noi chung R22 c6 dd hoan thi¢n nhiét dong cao nén dugc st dung rong rai .Vi vay
chon méi chat R22 1a phu hop

3.1.2. Chon méi trudng giai nhiét

Chon méi trudng giai nhiét 1a nude tuan hoan qua thap trao doi nhiét vi so v6i khong
khi thi nudc 1am mét c6 nhitng wu diém sau:
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+ Hé s6 toa nhiét cao hon nén lam mat tot hon
+ [t chiu anh hudng cua thoi tiét
3.1.3. H¢ thong lanh tach 4m chinh
a. Thong s6 ban dau
- Ning suét lanh yéu cau Q" =9437,16 W = 9,43716 kW
- Nhiét do va trang thai cua ddi tuong lam lanh: t;= - 18°C
- Chon méi truong giai nhiét 1a nudc tuan hoan qua thap giai nhiét:
+ Nhi¢t do nudc khi vao binh [87,88]:
t,, =t +(3+4)°C

Vé6i: t, - 12 nhiét d6 nhiét ké wdt cua khong khi duoc tra theo dd thi i-d véi t,=
37,3°C va do 4m @ = 73% ,ta co: t,=33°C

=> t,, =33+ (3+4)’C=36C
+ Nhiét do nudc ra khdi binh ngung:
t, =t, +(26)°C
O day chon binh ngung 6ng chiim nam ngang nén
t,=t, t4°C=36+4=40°C

b. Tinh toan chu trinh

i. Chon nhiét do bay hoi:

to=tr— (4 +10)°C = -18 — (4 +10) = - (22+28)°C

Chon t, = -25°C tra bang hoi bdo hoa cua R22 [87,88], bang ndi suy ta tinh dugc ap
suét bay hoi la: p, = 2,02 bar

ii. Chon nhiét do ngung tu:

ti = (t,,+t,,)/2 + (4 +6)°C = (36+40)/2 + 4= 42°C

Chon Atk = 4°C vi mdi treong lam mat 1a nude. Tra bang hoi bdo hoa ciia R22 ta ¢6 ap
sudt ngung tu 13: p, = 16,06 bar.
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iii. Nhiét do hoi qua nhiét

tgn = to T Atg, =-25+25=0°C

- Chon d6 qua nhiét Atg, = 25°C do nhiét do cudi tam nén thép nén do qua
nhiét hoi hiit rat cao.

iv. Nhiét do qua lanh

ty = tw1 TAtg =36 +4 =40°C
- Chon d¢ qua lanh Aty =4°C

v. Tinh cap nén cia chu trinh

Ta ¢d ti sO nén cua chu trinh:

Jq=Le-1606_59 <13
Po 2,02

Vay chon chu trinh may nén 1 cap

vi. Chon chu trinh lanh

Chon chu trinh lanh cho phong trit 1a chu trinh may lanh 1 cdp ding thiét
bi hoi nhiét. Mac dui 1a chu trinh nay bi 1éch ra khéi chu trinh Carno 1am cho hé s6 lanh
giam xudng. Nhung nguoc lai n6 tranh duoc hién twong 4m vé méay nén gy ra hién
tuong thuy kich 1am hong may nén. Dbi véi freon c6 thé dung binh tach 1ong hoic
thiét bi hoi nhiét nhung dung thiét bi hoi nhiét nhiéu hon. Do nhiét do cudi tim nén
ctia chu trinh hdi nhiét 1én hon binh tach long.

vii. X4y dung do thi va ldp bang thong sé cdc diém niit

So d6 nguyén 1y cta chu trinh lanh 1 cap dung thiét bi hdi nhiét dugc trinh bay
trong hinh 3.1 va 3.2:
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HN q MN

HN

TL

N
PN

BH /
d,

Hinh 3.1: Chu trinh lanh 1 ccfp duoc su dung.

(MN: May nén; NT: Binh ngung tu; TL: Van tiét lvu; BH: Dan bay hoi; HN: Thiét bi
hoi nhiét)

T InP

Hinh 3.2: Do thi T-s va In P-i

(Cac qua trinh: 1’ - 2: qua trinh nén doan nhiét trong may nén; 2 - 3: qua trinh ngung
tu dang 4p ¢ binh ngung; 3- 3’: qué trinh qua lanh trong binh hdi nhiét; 3’- 4: qua trinh
tiét luu trong van tiét luu nhiét; 4-1°: qua trinh bay hoi dang ap & dan bay hoi; 1°- 1:
qua nhiét hoi hat vé may nén)
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Hoi sau khi ra khoi thiét bi bay hoi di vao thiét bi hoi nhiét nhan nhiét dang ap cia
long cao ap tré thanh hoi qua nhiét (1) roi dugce hit vé may nén nén doan nhiét 1én ap
sudt cao (2), sau d6 qua thiét bj ngung tu nha nhiét déng ap cho moéi trudng 1am mat
ngung tu thanh 10ng cao ap (3) roi di qua thiét bi hdi nhiét nha nhiét dang ap cho hoi
ha 4p tré thanh 16ng chua s6i (3°) qua van tiét luu giam ap xudng ap suat bay hoi (4)
r0i di vao thiét bi bay hoi nhan nhiét ding 4p dang nhiét cua d6i tuong can lam lanh,
hoa hoi va chu trinh ctr thé tiép tuc. Cac thong s dugc trinh bay trong bang 3.1.

Bdng 3.1: Ldp bdng théng sé cdc diém mit

piim | VLR DO bt | g e | o
1 -25 2,02 695 1,7939 0,1113 Hoi bao hoa kho
I’ 0 2,02 699 1,8295 0,1259 Hoi qua nhiét
2 80 16,06 755 1,8295 0,0189 Hoi qua nhiét
3 42 16,06 550 1,1744 0,0010 Long soi
3 40 16,06 546 1,1616 0,0005 Long chua so6i
4 -25 2,02 546 1,1890 0,0389 Hoi bdo hoa am

Xac dinh luu lwong tuan hoan qua hé thong

G = 0" _ Q" _ 943716

= 0,064 kg/s
g  i—i, 695-546

viii. Phu tai nhiét cua thiét bi neung tu

Q= G.qx = G.(i2— i5) = 0,064.(755—550) = 13,12 kW

ix. Nhiét lwong qua thiét bi héi nhiét

Qin= G.qun = G.(is—iz)= G.(iy—i1)= 0,064.(550-546) = 0,256 kW

x. Xdc dinh cong cua mdy nén

L=G.=G.(ih—ip) = 0,064.( 755— 699) = 3,584kW

xi. Tinh chon cong sudt lanh
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- Cong suét lanh phong trir dong:
Q/=Q/'= 8214,16 W
- Cong suat lanh ciia may nén lanh trong phong trit dong
JN=9437]16 W

xii. Hé so lam lanh

€

_ %: 695-546 _ 5 ¢

755-699
3.1.4. Chon may nén
a. Thé tich hut thuc té
Vie=G.v;=0,064.0,1113 =0,0072 m’/s

b. H¢ sé cép

Co ti s6 nén: JT = P %z 7,9. Tra dd thi hinh 7- 4 trang 168 tai liéu [87] v6i
Dy )

may nén kiéu hién dai ta c6: L=0, 56
c. Thé tich hit ly thuyét

V. _ 0,0072 =0,0128 m’/s

V= -+
A 0,56

- Xac dinh chu trinh lanh tiéu chuan: Theo bang (7-1) trang 172 - Tai liéu [8] chon ché
d6 lanh trir dong 1 cap R22 thi ¢ cac thong sb sau:

ty= -15°C = po=2,97 bar
ty= 30°C =>p,=11,9 bar

tp= 15°C

ty = 25°C
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Bdng 3.2: Bang théng so ciia chu trinh lanh tiéu chudn

Thong .
Z t p A% 1
S0 Trang thai .
Didm ["C] | [bar] |[m’/kg] | [kJ/kg]
1 Bao hoa kho -15 | 2,97 0,087 698,5
4 Hoibdo hdadm | 30 | 11,9 537

- Nang suét lanh riéng khéi lwong tiéu chuan
Qo =1y -15 = 698,5—-537=161,5 kJ/kg

- Ning suat lanh riéng thé tich

Qo _ 695-546
=—=_- -~ =1339kJ/k
N T o 8

- Ning suét lanh riéng thé tich tiéu chuén

Qotc 161,5
= Goe _ 1615 _ jesqyyk
e . 0,087 8

- H¢ so cap o diéu kién ti€u chuan

C6 ti 6 nén: 1= L= 119 _

Do 2,97
nén kiéu hién dai ta c6: L =0,81.

4. Tra d thi hinh 7- 4 trang 168 - Tai liéu [87] v&i méay

- Nang suit lanh tiéu chan Qg

G P 1857.0,81
c=Qp. T =943716. 22250 = 18,93 kW.
Quee = Qo A 1339.0,56

Tra bang 7-2 trang 175 tai li¢u [80] chon:
+ May nén piston MYCOM 1 cap c6 ky hiéu F2WA2 (hing Mayekawa Nhat),

+ QY =32,6 kW > Qq,, ldp diit
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+ Thé tich hat Iy thuyét: V,,=71 m’ /h=0,0197 m’/s
d. S6 lwong mdy nén

Zuy = e _ 1382,963 =0,58 => Chon Z= 1

Otc
=> Vay dung 1 may nén

e. Chon dong co kéo may

Cong suat dong co dién kéo may nén dugce tinh theo cong thirc (7-25) trang 171
tai licu [87]

Ndc = (1 ’1+231)'Nel

D061 v6i cac may lanh nho ché do 1am viéc dao dong lon, dién ludi 1€n xuodng phap phu
nén chon hé so an toan = 2,1

Suy ra: Nee=2,1Ny=2,1. £
n

Trong do: L- cong nén cua may nén
n- T6n that ning luong trong may nén
N = MNi-Ne-Ned-Nel

voi: 1;— hé s6 hiéu sudt chi thi do qua trinh nén doan nhiét thuc té
khong phai 1a qua trinh nén doan nhi¢t thuan nghich, n; duoc tinh theo cong thuc (7-
21) trang 217 tai li€u [87]:

= 2 10,0025, = —22273 4 0.0025.(-25) = 0,72
2+273

k

Ne — HE s6 hiéu suét co hoc do ton that ma sat tai cac bé mat chuyén dong
(do nha ché tao quy dinh), chon n.=0,92

N — HE s0 hiéu suat truyén dong gilra may nén va dong co, vi may nén hd
truyén dong dai nén chon n,= 0,98

Ne — HE s6 hiéu suét cua dong co dién, chon ne =0,9 theo trang 217 tai
liu [87].

Suy ra: n=0,72.0,92.0,98.0,9 = 0,58

Viy cong suat dong co kéo may nén:
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Ng=2,1.38 - 12 17 kW

>

3.2. Ché dd 1am viéc ciia hé thong tach am tir khong khi

Phuong phép sir dung céng nghé tich 4m lay nudc trong khong khi (Atmospheric
water generation technology — AWG), bang cach [89] lam lanh khong khi dén duéi
diém suong, st dung nang lugng mat troi dé 1am kho hodc tao ap luc khong khi. Hai
ky thuat chinh dugc sir dung 1a tach am bang ngung tu va tach 4m str dung chat hut
am. Cong nghé tach am str dung kha phd bién trén thé gidi va duoc xem 13 mot cong
nghé than thién vi méi trudng, dong vai trd chinh trong viée phat trién bén viing sinh
thai. Cong nghé tach 4m dugc xem nhu 1a mot su lva chon mang tinh dot pha cho cac
hé thong cung cap nude & cac khu vuc ¢ van dé vé ngudn nudc hay chat lwong nude.
Cong nghé tach 4m c6 kha ning cung cip san luong nude cao hon rat nhiéu so véi
phuong phép thu swong thu dong.

Trong nguyén 1y tach am bang lam lanh ngung tu, khi khong khi am tiép xtc véi bé
mat co nhiét do thép hon nhiét d§ dong suong cua khong khi am, nudc trong khong
khi 4m s& ngung tu trén bé mat d6. Hién tugng nay thuong hay xay ra khi dong khong
khi di qua dan lanh (Hinh 3.3). Khong khi 4m dugc dua vao may sdy khi va dugc lam
lanh di trong thiét bi trao d6i nhiét bang khong khi lanh di ra khoi dan lanh ciia may
séy khi. Qua trinh lam lanh sau hon sé dugc thuc hién ¢ dan lanh cua chu trinh lanh,
thong thuong tir 3-5°C. Nudc ngung tu duoc tach ra khoi khi nén nhd hé thdng may
sdy khi va chay ra bon chira.

\
Compressor

------- PL Condenser J—'
Tar 4
. . i Warm Exhaus’r
: : Air
: i
1

i Cycle

J
Evaporator
Humid Air Dehumidified
l Air

Water

Hinh 3.3: Hé thong nguwng tu niede tir khéng khi bang dan lanh.

Céc chu trinh 1y thuyét cho su hip thu hoi nudc tir khong khi véi tai ngung tu, bang
cach nhiét dugc mo ta va phan tich bai Hamed [90]. Tac gia di dua ra Iy thuyét vé gisi
han cho kha ning tbi da thu thap nuéc tir khong khi bang cach st dung chat hat 4m
thong qua cac chu ky tai ngung tu ¢ diéu kién van hanh nhat dinh ciia cac thong s6 moi
truong xung quanh [91]. Chu ky 1y thuyét dugc v& trén so d6 ap sudt va ndng do hoi
nude, bao gdm bdn qua trinh (Hinh 3.4):

67



. Chu trinh 1-2: Hap thu dang nhiét hoi nudc tir khong khi.
. Chu trinh 2-3: Pun néng chat hap thu giit nguyén ndng do.
. Chu trinh 3-4: Hoan nguyén chat hip thu & ap suat khong doi.

. Chu trinh 4-1: Lam lanh chat hip thy giir nguyén nong do.

\l I ! /
| =l I I
T 0L | I I
} [T [ I \. 1
| I I I
p, _tr=te I 31 \J{\z !
] ]
Pur | I I
|

i
l-/-.-
7

o

/{

Vapor pressure on the desiccant surface

‘

Relative hymidity

14

da.

-

Hinh 3.4: Chu ky tdi ngung tu nuée tir khéng khi trong khi quyén.

3.3. Tinh toan va xac dinh cAu hinh h¢ thong.

3.3.1. Tinh toan va xac dinh cAu hinh cdc thiét bi trong hé thong lam lanh tich
am cong suit 10 L/ngay

3.3.1.1. Théng so ciia khong khi di vao va ra khéi dan lanh

Thong sb ctia khong khi di vao dan lanh

- Nhiét do t,=27°C.
- Do am ¢=75%.
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Tra d6 thi t-d cua khong khi 4m ta dugc thong sé dung am d,= 16,8 g/kgkkk = 0,0168

kg/kg kkk.

Ap dung cong thurc tham khao trong tai li€u [92], ta tinh dugc gia tri ciia entanpi.
[,=1,005x 27+ 0,0168 x (2500 + 1,84 x 27) = 69,9 kl/kg.

Chon thong sb ctia khong khi tai nhiét d6 bao hoa

— Nhiét d6 t, = 20°C.

— Do am @,=100%.

—  Dung am d,= 0,0148 kg/kg kkk.

— Entanpi I,= 1,005 x 20 + 0,0148 x (2500 + 1,84 x 20) = 57.64 kJ/kg.

Vi luong hoi am dugc tach ra ¢ dan lanh yéu cau 1a 10 lit/ngay, ta tinh dugc luu

luong khong khi cap vao 1a Q = 3863,78 m’/ngay = 160,99 m’/h.
3.3.1.2. Tinh todn dan lanh

a)  Chon két cAu dan lanh

Chon bé mit truyén nhiét ciia dan lanh 1a chum dng dong bd tri so le c6 canh phing
bang nhom 10ng vao bng:

—  Duong kinh ngoai cia ong:  d,=0,0110 m.

— Puong kinh trong ctia dng: dy=0,0100 m.

- Budc canh: S.=0,0040 m.

—  Béday canh: 8.= 0,0004 m.

—  Budc ong: S;=0,0220 m va S,= 0,022 m.

Ti sb nhiét am

-1, 69,9—57,64
E = = = 6130.
d;—d, 0,0168-0,0148

Dua vao duong cong e= f{(t,), ta xac dinh dugc nhiét do bé mat dan lanh
t, = -6,08°C.

Dién tich canh cta 1m ong

.d3
F=2.— (8182 -z “g)= 2x ——(0,022x 0,0191 -
Sc 4 0,004
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=0,1626 (m*/m).
Dién tich khoang giita cic canh cta 1 m ong

Fo=.dyg (1—2) =3,14x 0,011 x (1 -

C

0,0004
0,004

) = 0,0311 (m’/m).

Tong dién tich mat ngoai ¢ canh ciia 1 m dng
F=F, +F=0,0311 + 0,1626=0,1937 (m*/m)
Dién tich bé mit trong cta 1 m dng
Fy=m.dy=3,14x 0,01 = 0,0314 (m*/m)
Hé s6 lam cénh:

_F 01932
~ F, 00314

= 6,1688

b) Xac dinh s6 cum 6ng theo chiéu chuyén dong ciia khong khi
Hé sd téa nhiét vé phia khong khi véi chum éng co canh tan nhiét hinh chir nhat duogc
xac dinh theo cong thirc (6-37) [93]

Nu= C.Re". (di)m

td
— Duong kinh tuong duong

~ 2.(S1—dng)(Sc—8¢) __ 2x(0,022-0,011)(0,004—0,0004)
(S1—dng)+(Sc=8¢)  (0,022—0,011)+(0,004—0,0004)

td =0,0054 m

- Hé s Re
- Chon vén tbc khong khi: @ = 4,5 m/s.
- D6 nhdt dong hoc ciia khong khi ¢ 27 °C: v=15,72.10-6 m2/s.

_w.dyg _ 4,5%0,0054

Re =
\' 15,72%x10~6

= 1546.

Xac dinh s6 cum ng theo chiéu chuyén dong cuia khong khi

Ban dau ta chon s cum 6ng theo chiéu chuyén dong ctia khong khi: z= 6.
Chiéu dai canh theo chiéu chuyén dong ctia khong khi

L=S,.z=0,022x 6 =0,132.
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~ Tisb—— =252 _ 24 4444, Hé sb A tra bang 6-7 [94], => A= 0,1672.
deg  0,0054

— Sémiin:n=045+ 0,0066dL — 0,45 + 0,0066 x 24,4444 = 0,6113.
td

1546

- D6 0,1563.
000
_ t 1546
I'l 1000 1000
—> Nu= C.Re". ( dL ) = 0,1654 x 1546%6'13 x 24,4444015653 = 8 9357,
td

Heé s6 toa nhiét vé phia khong khi.

N A N A 89357 X 0,0265 8,9357 X 0,0265
A = ——— + 10% X ——— = +10% X
deq dq 0,0054 0,0054
= 48,2362(W/m*K).

Vi hé s6 dan nhiét caa khong khi 6 27°C: A = 0,0265 (W/mK).

H¢ s6 toa nhiét quy udc

1
a; =
5
R,
R

Voi:

o & : Hé sb tach am: t, < 0°C.

o §=1+2880 752 =1+2880 2000 = 1 8229,

tz 27-20

e  5.:Béday lép tuyét dong trén bé mat. Chon 8, = 0,005 (m).

e A, Hé sd dan nhiét cua 16p tuyét: A, = 0,2 (W.mK).

e R.:Nhiét tro tai chd tiép xuc giita canh va dng, R, = 0,005 (m°K/W).
1

—0q = 1 0,005 = 24,1705 (W/m’K).
48,2362x1,8229 ' 0,2 ' 0005

Thong s6 m:

2
m= = =25,9905.
5¢ 1 0,005 )
+/1_t)/1060 (48,2362)(1,8229' 0,2 )X203’5X0’0004
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Véi A, 1a hé s6 dan nhiét cuia nhém A= 203,5 (W/mK).
Chiéu cao quy udc cua canh:
h' =0,5d,4(p — 1)(1+0,35Inp) (m).
Voi:
0,022

Cénh hinh vuong: p = 1,15 P =1 ISXE—2 3.

B=S, = 0,022 (m)
h*=0,5x 0,011 x (2,3 — 1)(1 + 0,35[n2,3) = 0,0092 (m)
Théng sé: mh’= 25,9905 x 0,0092 = 0,2391.

th(mh’)

Hiéu suit canh: E = duoc tra theo bang trong tai liéu [95] dua vao tich s6 mh’.

V61 mh’=0,2391 =>E = 0,9807 .

Hé sd toa nhiét vé phia khong khi quy d6i theo bé mit trong ctia 6ng:

o (B +12)
Yoo = Y\ BF TR,

0,1626

=24 1705><( o

° X 0,9807 x 0,85 + 003”)

0,0314
= 128,2750 (W/m’K).
Vi W 1a hé s ké dén su truyén nhi¢t khong déu theo chiéu cao canh: W= 0,85.
Mat do dong nhiét vé phia khong khi quy dbi theo bé mit trong 6ng:

Qir = Oger(tn — ty) = 128,2750 x (23,5 + 6,08) = 3794,3745 (W/m®)

Dién tich bé mit truyén nhiét:

Fp=2-—"2__ (5192 (m’
T g 3794,3745 ’ (m)
Luong khong khi di qua dan lanh:

G = —2=—27__— 01607 (ke/s)

I;-1I, 69,9-57,64
Thé tich khong khi di qua dan lanh:

__ Ggk _ 0,1607
Pk 11770
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Pri 0 27°C = 1,1770 (kg/m°)

A . ;o v 1365
Dién tich cho khong khi di qua: fi = =% = 9136

_-wkk 4,5

=0,0303 (m?)

Dién tich bé mit truyén nhiét cho 1 cum ng.

F £ oo
tr = lkk
26:h
 0.0303% 3,14 X 0,01
- Y, I2><O,OOO4-><(O,022—0,011)
0,022—(0,011T o50n )
=0,0961  (m?
c) S6 cum 6ng trong dan lanh
7= =222 _ 54026
Fi.  0,0961

Két qua gan bang véi gia tri z da chon ban dau vay => z = 6.
Chiéu dai éng trong mot cum 6ng:
0,0303

2><o,0004><(0,022—o,011)) =3,0606 (m).
2X0,004

f;
L: kk

25¢h

S1-(dngt2o) 0,022—(0,011+

_Si—dng

Vé6ih
S6 hang 6ng trong mot cum Ong:

= \/L: \/M: 5.2748.

0,022X5
Lam tron m = 5.

K: ti s0 gitra chi¢u rdng va chiéu cao cua cum ong. Chon K = 5.

L _ 3,0606
m2S; 52x0,022

Thu lai vé1 m =5 thi K= =5,5647.

Chiéu dai cia mdt ong trong mot cum ong
3,0606

_ L _ 30606
I=—= 222=0,6121 (m).

Chon1=0,61 (m).
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Vay dan lanh gdm 6 cum 6ng theo chiéu chuyén dong cua khong khi, trong mdi cum

dng c6 5 6ng, va chiéu dai mdi 6ng 13 0,61 m.
d) Mot s6 thong so chinh ciia hé thong

Két qua phan tinh toan dan lanh, v6i yéu cau thu duoc 10 lit nude/ngay.

Tén goi Kich thuéc Pon vi
Dién tich bé mat truyén nhiét 0,5192 m?
Luong khong khi di qua dan lanh 0,1607 kg/s
Thé tich khong khi di qua dan lanh 0,1365 m’/s
Dién tich cho khong khi di qua 0,0303 m’

3.3.2. Tinh toan hé thdng cung cip dién mit troi
3.3.2.1. Tinh sé6 Watt-hour cdc tém pin mdt troi

Do ton hao trong hé théng, sb Watt-hour ciia tAm pin mat trdi cung cap phai cao hon
tong s6 Watt-hour ctia toan tai. Thuc nghiém cho thay cao hon khoang 1,3 lan.

S6 Watt-hour cac tAm pin mat troi (PV modules) = 1,3 x téng s Watt-hour toan tai st
dung.

Thi du & trén thi watt-hour cac tAm pin mat troi 1a 640 x 1,3 = 832 Wh
3.3.2.2. Tinh todn kich thudc tém pin mdt troi can siv dung

Pé tinh toan kich ¢& clia cac tAm pin mat troi can sir dung, ta tinh Watt-peak (Wp) can
¢ clia thm pin mat troi. Luong Wp ma pin mét troi tao ra lai tuy thude vao khi hau ctua
ting ving trén thé gi¢i. Cuing 1 tAm pin mat trdi nhung dit ¢ noi nay thi mic d6 hap
thu ning lugng s& khac v6i khi dit no noi khac. Dé thiét ké chinh xac, nguoi ta phai do
dac khao sat do hap thu blrc xa mit troi & ting viing cac thang trong nim va dua ra
mot hé sb trung binh goi 1a “panel generation factor”, tam dich 1a h¢ ) hép thu birc xa
clia pin mat troi. Hé s6 “panel generation factor” ndy 1a tich s6 cuia hiéu suét hap thu
(collection efficiency) va do birc xa nang lugng mat troi (solar radiation), don vi tinh
cta n6 1a (kWh/m?/ngay).
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Thi du murc hép thu nang luong mat troi tai 1 dia diém cua nudc Viét Nam ta 1a 5
kWh/m2/ngay, ta liy tong s6 Watt-hour cac tim pin mit troi chia cho 5 ta s& co tong
s& Wp clia tAm pin mit troi.

Thi du & trén thi watt-peak cac tim pin mat troi 1a: 832 /5 = 166 Wp. Mdi PV ma ta sir
dung déu co thong s6 Wp ciia nd, 1dy tong sb Wp can c6 ciia tAim pin mit troi chia cho
thong s& Wp ctia no ta s& c6 duge sd lugng tim pin mit troi can ding.

Thi du & trén néu sir dung solar panel 85 wp s luong panel can phai c6 1a: 166 / 85 #
2 tam.

Két qua trén chi cho ta biét sd lugng t6i thiéu sd luong tim pin ning luong mit
troi can st dung. Cang c6 nhidu panel pin mat troi, hé thong s& lam viéc tét hon, tudi
tho cua battery s€ cao hon. Néu c6 it pin mat troi, hé théng sé thiéu dién trong nhiing
ngdy rAm mat, rat can kiét battery va nhu vay s& lam battery giam tudi tho. Néu thiét
ké qua nhiéu pin mat troi thi 1am gia thanh hé thong cao, vuot qua ngan sach cho phép,
d6i khi khong can thiét.

Vi thé, thiét ké bao nhiéu pin mat trdi lai con tiy thudce vao do du phong cua hé thong.
Thi du mot hé théng dién tr Pin ndng lugng mat troi cd do du phong 4 ngay, (goi 1a
autonomy day, 1a nhitng ngay khong c6 néng cho pin mat troi san sinh dién), thi bat
budc luong battery phai ting hon va kéo theo phai ting sé luong pin mat troi. RAi van
dé sir dung pin loai nao 1a tdi wu, 1a thich hop vi mdi ving dia 1y déu c6 thoi tiét khac
nhau. T4t ca doi hoi thiét ké phai do cac chuyén gia c6 kinh nghiém thiét ké nhiéu nim
cho céc hé solar trong vung.

Con nita, khi ta d c6 tong sd tim pin mat trdi thi khong nhat thiét phai ghép ndi tiép
tat ca cac tAm nay lai v6i nhau ma cé thé ghép chiing thanh céc t6 hop két hop ndi tiép
va song song, do mdt hay nhiéu solar controller dam trach. Cac viéc ndy c6 twong tac
1n nhau dén cach thiét ké hé battery va hé solar charger dudi day.

3.3.2.3. Tinh todn acquy (battery)

Battery dung cho hé thong dién nang lwong mit troi 14 loai deep-cycle. Loai nay cho
phép xa dén mirc binh rat thip va cho phép nap day nhanh. N6 c6 kha ning nap xa rat
nhiéu 1an (rat nhiéu cycle) ma khong bi hong bén trong, do vy kha bén, tudi tho cao.

Trude tién ta tinh dung lugng ciia hé binh ac-quy cho toan hé théng. Dung lugng
battery can ding cho hé solar 1a dung luong battery dii cung cép dién cho nhitng ngay
du phong (autonomy day) khi cac tim pin ning lugng mit troi khong san sinh ra dién
duoc.

Ta tinh dung lugng battery nhu sau:
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- Hiéu sudt cua battery chi khoang 85% cho nén chia s6 Wh ciia tai tiéu thu voi 0.85 ta
c6 Wh cua battery

- Vi mire xa sau (Deep of Discharge - DOD) 14 0,6; ta chia sé Wh cta battery cho 0,6
s€ co dung lugng battery

tong Wh tiéu thu moi ngay

e e oy
Dung lvong BatterylAh) = X 56 autonomyday

0.85 x 0.6 x dién thé battery

Két qua trén cho ta dung lugng battery tbi thiéu cho hé solar khong c6 du phong. Khi
hé solar ¢ s6 ngay du phong (autonomy day) ta phai nhan dung lugng battery cho s6
autonomy-day dé c6 sb lugng battery can cho hé thong.

Khi da c6 dién thé V va dung luong Ah cia binh acquy, ta co thé lya chon acquy va
tinh toan cach ghép chiing lai véi nhau sao cho t6i wu nhat, va phai dé y dén tinh du
phong ctia toan hé thong. Thi du 1 hé battery 12 V/1000 AH ghép 5 diy 12V/200AH
song song s& c6 do an toan cao hon 1 ddy 12 V/1000 AH, néu 1 vai ac-quy bi hong thi
ta van con cac day khac 1am viéc tdt trong thoi gian chd sira chita.

tong Wh tiéu thu mai ngdy

o &)
Dung leong Batteryldh) = — = . = T
hiéu suat battery x mie DOD x dién thé battery

tong Wh titu thu mai ngiy

0.85 x 0.6 x dién thé battery

3.3.2.4. Két qua tinh todn hé thong cung cdp dién mdt troi

Ta c6 tong thiét bi sir dung dién ttrong hé thong tach 4m 1a may tach am va may loc
nuoc [17].

May tach 4m tiéu thu 1,97 kW sir dung trung binh 8h mdi ngay. S6 watt — hour sir
dung mdi ngay 1a: 1,97 x 10° x 8 = 15760 Wh.

May loc nude tiéu thy 24 W st dung trung binh 2h mdi ngay. S6 watt — hour sir dung
mdi ngay la: 2x 24 = 48 Wh.

Téng sb W/h toan tai sir dung = 48 + 15760 = 15808 Wh.

S6 W/h cac tam pin mit troi (PV modules) = 1,3 x tong s6 W/h toan tai st dung = 1,3
x 15808 =20550,4 W/h.
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Mitrc hép thu nang luong mat troi trung binh tai 1 diém cta nudc Viét Nam 13 5
kWh/m*/ngay [18] & c4c tinh mién trung va mién nam.

Téng s6 Wp caa tdm pin mit troi = 20550,4 / 5 = 4110 Wp.

S6 lugng tAm pin mit trdi can dung = tong s6 Wp ciia tm pin ning lwong mit troi /
thong s6 Wp cua nd. (day 1a sb luong tdi thiéu) = 4110 / 170 = 24,18 chon s lugng
tAm pin 1a 24 tAm.

Céc thong s6 cua tim pin nang luong mit trdi (xem hinh 3.5.).

— Cong suét 16n nhat: 170 W.

- Dién 4p hd mach: 44,2 V.

— Dong dién ngin mach: 5,14 A.

- Dién ap lam viéc: 36,14 V.

— Dong lam viéc: 4,71 A.

— Hiéu suét chuyén d6i caa tam pin: 15,75 %.
- Kich thudce: 1580 x 808 x 35 mm (LxWxH).
- Trong luong: 16 kg.

— Nhiét d6 hoat déng: - 40°C - +90°C.

— Cong suat chénh léch: + 3 %.

35

808

I

Hinh 3.5: Tam pin ndng lwong mdt troi.
3.3.3. Tinh todn va chon céc thiét bi phu tro ciia hé thong
3.3.3.1. Binh chira cao ap

a. Muc dich
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— Binh chira cao 4p muc dich dé cp long 6n dinh cho van tiét luu. Chi c6 trong
hé thdng lanh trung binh va 1én.

— Ngoai ra nd con c6 nhiém vu chira 1ong tir cac thiét bi khac vé khi sira chita hé
thong.

- Vi tri: ndm sau thiét bi ngung tu va trudc van tiét luu.

b. Ciu tao (hinh 3.6.)
1 2 3 4

BONH CHAA CAO AP

=

Hinh 3.6: Cdu tao binh chita cao dp.
Chu thich:
1. Ap ké, dudi ap ké c6 dng xiphong dé giam rung cho kim ap ké

2. Van an toan, dudi van an toan cé van chan d€ co 1ap khi sira chira hodc khi van an
toan mat tac dung

3. Pudng vao cua long cao ap

4. Pudng can bang véi thiét bi ngung tu dé long tir binh ngung chay xudng binh
chira dé dang

5. Puong dy trir hodc lam duong xa khi khong ngung
6. Ong thuy sang dé quan sat mic 16ng trong binh

7. Puong ra cua 16ng cao ap toi van tiét luu
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3.3.3.2. Binh tich diu
a. Muc dich

- Dé tranh dau bam ban bé mit trao di nhiét cua cac thiét b trao ddi nhiét (thiét
bi ngung ty, bay hoi....), lam giam hi¢u qua trao ddi nhiét.

b. Ciu tao (hinh 3.7.)

Chon binh tach dau kiéu w6t vi ding chung cho cac may nén lanh

Hinh 3.7: Cdu tao thiét bi tach dau.
Chu thich:
1.DBuong vao cua hoi cao ap
2. Van an toan
3. Puong ra hoi cao ap
4. Céc non chan, thyc té dung 3 nén khoan 16 @10mm, budc 20mm
5. Miéng phun ngang

6. TAm chén diu khoan 16 340 mm
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O day 5 va 6 co6 muc dich 1a dé dong hoi khéng suc thang vao 16p dau phia duéi
lam vang dau va cudn dau theo lam giam hiéu sut tach dau.

7. Pudng xa dau.
c. Nguyén ly lam viéc:
Dau dugc tach nhd 3 nguyén nhan:

— Giam van toc ctia dong khi di tir 6ng nho ra dng to lam lyc quéan tinh giam va
dudi tac dung cua trong luc céc hat dau nang roi xuéng.

— Do lyc ly tim khi ngoat dong cac hat dau ning bi ving ra va dap vao thanh binh
roi xudng dudi.

- Do su mét van tdc dot ngot khi va dap vao cac tdm chdn. Cac hat dau nang
duoc giir lai va roi xuéng day binh.

d. Tinh chon binh tich dau.
Chi tinh chon binh tach dau kiéu udt [88]

- Pudng kinh 6ng;
_ Y
d Tw
Trong do:
. o: tbc d6 moi chat & dng ndi vao binh tach dau
Chon o = 18 [m/s]
. Vi: thé tich riéng thyuc té ctia moi chit ra khoi may nén

Vi = Vg + Vig = (0,105+ 0,035)+0,0072= 0,1472[m/’s]

\/ﬂ \/4.0,1472
— d= V7o 3.14.20 =98,8[mm]

=> Chon loai binh 100-MO.

. 100: chi duong kinh 6ng ndi vao dau ddy may nén
° MO: chi loai binh

3.3.3.3. Thiét bi tach khi khéng ngung:

a. Muc dich:

80



Nham loai khi khong ngung ra khoi thiét bi ngung tu dé tang dién tich trao d6i nhiét.

b. Céu tao (hinh 3.8.)

.
n

4/ %\ 3

Hinh 3.8: Cdu tao thiét bi tach khi khéng ngung.

Chu thich:

1. Puong ra cua hoi ha ap nhung trude khi v& may nén phai qua binh hoi nhiét dé
tranh hién tugng thuy kich;

2. Pudng vao cua hdn hop khi khéng ngung va hoi cao 4p duoc 1ay tir binh chira cao
ap va thiét bi ngung ty;

3. Puong 1ong cao ap tiét luu vao 6ng trong;
4. Pudng tiét luu cua 10ng cao ap ngung ty;
5. Puong xa khi khong ngung.

Hon hop hoi cao ap va khi khong ngung tir thiét bi ngung tu qua binh chtra cao ap
dugc di vao khong gian giita hai 6ng nha nhiét cho moi chat lanh 1a long cao ap tiét
lru vao trong dng trong (3). Hoi cao 4p duoc ngung lai thanh 1ong chay xudng dudi va
qua van tiét luu (4) vao lai trong dng trong. Khi khong ngung tu lai phia trén qua
duong (5) x4 ra ngoai.

3.3.3.4. Binh hoi nhiét:

a. Muc dich:
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- Dung dép qua nhiét dong hoi hut vé may nén nham tranh hién twong thuy kich.
- Qua lanh 16ng cao ap trude khi vao tiét luu nham giam ton that lanh do tiét luu.
b. Ciu tgo (hinh 3.9.)

Thiét bj dugc dit sau thiét bi bay hoi, trudc may nén.

Hinh 3.9: Cdu tao binh héi nhiét.
1 va 3: Buodng ra va vao cua hoi ha ap

2: L3i sat bit hai dau nham dé hudng duong di ciia dong hoi tiép xtc voi dng xodn (6)
va vira lam ting téc d6 ctia dong hoi nham ting cudng qua trinh trao doi nhiét.

4 va 5: Pudng ra va vao cua long cao ap.
6. Ong xoan.
c. Nguyén ly lam viéc:

Hoi ha ap di vao phia trén ciia binh trao d6i nhiét v6i long cao ap di trong dng xoan trd
thanh hoi qué nhiét dugc hat vé may nén.Hoi ra phai dugc iy tir phia dudi dé hut dau
vé may nén.Long cao ap di trong dng xoan nguoc véi chiéu dong hoi dé ting cuong
qua trinh trao ddi nhiét.Binh nay duogc boc cach nhiét.

3.3.3.5. Binh gom dau
a. Muc dich

— Dé tranh nguy hiém khi xa dau tir cac thiét bi c6 ap suit qua cao ra ngoai.
— Pé dé thao tac thu hdi dau tir cac thiét bi co ap suat chan khong.

b. Ciu tgo(hinh 3.10.)
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BQNH CHAA DAO

Hinh 3.10: Céu tao binh chira dau.
Chu thich:
1. Pudng vao cia dau;
2. Puodng can bang;
3. Ap ké
4. Puong xa dau
c. Nguyén ly lam viéc

— Dé xa dau tir 1 thiét bi ndo d6 vé binh gom thi chung ta thao tac sao cho ap suét
trong binh gom dau thap hon ap suit cta thiét bi can xa bang cach mé van 2;

— Pé x4 dau tir binh gom ra ngoai c¢6 2 truong hop:

. Ap suat trong binh gom qua cao: M van 2 dé p suit trong binh chi cao hon
khi quyén 1chit.

. Ap suit trong binh chan khong: Thi ta mé van xa dau ¢ binh tach dau dé nang
cao 4p suét trong binh 1én cao hon ap suét khi quyén 1 chut;

— Binh nay chi lam nhiém vu trung gian dé x4 dau ra ngoai cho thuén tién va an
toan nén khong can 6ng thuy dé xem muc dau.

d. Tinh todn binh chira dau

Chon binh chira dau c6 ky hiéu 150CM (1a loai binh tiéu chuan bé nhat trong pham vi
tai liéu [87] & bang 8-20 trang 267) véi cac thong sd sau:
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DxS =159 x 4,5 mm

B =600 mm ,H=770 mm;
Thé tich 0,008 m’;

Khéi lugng 18,5 k.

3.3.3.6. Binh trung gian

a. Muc dich

Lam mat trung gian hoan toan hoi trung ap gitra cac cap nén trong h¢ thong lanh lam
giam cong nén va nhiét d¢ cuodi tam nén cho may nén cao ap.

— Tach 1ong, tach dau ra khoi hoi trung ap hat vé may nén cao ap.
— Lam qué lanh 16ng cao ap trudc khi tiét luu dé giam ton that lanh do tiét luu.

Hinh 3.11: Cdu tao binh trung gian.
b. Ciu tao(hinh 3.11.)
1. Buong vao cua hoi nén trung ap;
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2. Puong 10ng cao ap tiét luu vao binh;
3. Puong ra cua hoi trung ap

4. C4c nén chén

5. Ong thuy t6i va van phao

6. Phin loc

7. Ong xo4n trao doi nhiét.

8. Puong xa dau

9. Buong thao long ra khoi binh
10. Buong ra long cao ap

11. Van an toan

12. Ap ké

13. L) cén bang

c. Tinh chon binh trung gian

Ta c6 thé tinh chon binh trung gian theo cac budc duoc trich & muc 8.2.1.4 trang
296+298 tai li¢u [98].

- Dién tich truyén nhiét cta thiét bi trung gian

Oy
th = qf

Voi: Qg — Cong suét nhiét trao doi & binh trung gian

Qe =Qq t Qum
Qqi: Cong suét nhiét qua lanh ctia moi chét truge tiét luu
Qq = Gua.(is - 16 ) = 0,332.(549,34 — 495,83) = 17,77 kW
Qim: Cong suit nhiét lam mat trung gian
Q= Gca.(1 - 13 ) = 0,54.(746,54 —702,51) = 23,78 kW

Suy ra: Qi = 17,77 + 23,78 = 41,55 kW.
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gr — Mat d6 dong nhiét cua thiét bi ngung tu
qr= 5000 W/ m’

Qi 41551000
Suyra Fy= 97 = 5000 =831m’

- Buong kinh trong binh trung gian:

4V
Di = \T.W

Trong do:

+ V: Luu luong thé tich trong binh, bang luu lugng hit ciia cip nén cao ap
V = Gca. v3 =0,54. 0,0636 = 0,035 m’/s

+ : Toc d6 gas trong binh, chon ® = 0,6 m/s

\/ 4y \/4.0,035
Suy ra: D= V70 = 3,14.0,6 _ 0,28 m
Chon binh trung gian da duogc ché tao sin, (Tra bang 8-19 trang 266-Tai li¢u [87])

Chon loai 407 C; c6 ky hi¢u 407 C; véi céc thong sb ky thuat

+ Puong kinh ngoai: D, =426 mm
+ Duong kinh trong: D; =406 mm
+ Puong kinh 6ng xoén: d=70 mm

+ Chiéu cao: H=2390 mm
+ Dién tich bé mit éng X04n: F=1,75m’

+ Thé tich binh: V=0,22m
+ Khdi luong: m =330 kg
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3.4. Ché tao va van hanh thir nghiém hé thong thiét bi quy mé nhé

3.4.1. Thiét ké cac thiét bi chii yéu trong diy chuyén lam lanh tich am dé cé co sé
mua sim vit tw, thiét bi, c6 kha ning lip rap thanh hé thng.

3.4.1.1. So' do cong nghé ciia hé thong tach dm qui mé 10 lit/h

Bing cac tinh toan nhu trén va cac két qua tinh chon da duoc dé cap dén. So d6 cong
nghé cho hé théng tach am thi nghiém véi ning suit 10 lit/h dugc dé xuit nhu hinh
3.12. Hé thong s& bao gdm hé thong pin ning lugng mat troi dé cung cp ning lugng

cho toan hé thong hoat dong.
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Tam pin nang lwong mat tréi

Dong
Dién

Ngwoi sir
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Hinh 3.12: So d6 cong nghé hé thong tach am 10 lit/h.
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3.4.1.2. Bing vé chi tiét h¢ théng thiét bi tich am.

Bang vé€ chi tiét hé théng thiét bj tach &m cong suét 10 L/ngay duogc trinh bay trong
hinh 3.13. va 3.14
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Hinh 3.13: Chi tiét cum thiét bi tach am.
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M i chit lanh T
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B__{ MAT CATB-B
)

2

<~

Khing khi
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M i chit lq.nht

ONG CO CANH TAN NHIET ONG LONG ONG DANG
THANG CO CANH

Hinh 3.14: Chi tiét cdc canh ngung tu nudc trong hé thong tach am trén.
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3.4.2. Ché tao, ldp rap tai noi ché tao va thir nghiém hé thong 1am lanh tiach am.
3.4.2.1. Ldip ddit mdy nén

- Pua may vao vi tri 1ap dat: khi cau chuyén can cht y chi dugc mdce vao cac vi tri da
duoc dinh sdn khong duoc méc tiy tién vao 6ng, thin may giy tray xudc va hu hong may

nén.

- Khi 1ap dat may nén can chu y dén cac van dé: thao tadc van hanh, kiém tra, an toan, bao

tri, thao d, thi cong dudng dng, stra chita, thong gi6 va chiéu sang thuan loi nhat.

- May nén duoc lp dat trén cac bé may bang thép khong ri chit luong cao. Bé may phai
cao hon bé mat nén t6i thiéu 100 mm, tranh bi wdt ban khi vé sinh phong may. Bé may
duoc tinh toan theo tai trong ctia may nén, may dugc gin chit 1én nén mong bang cac dai
6c chon san, chac chan. kha ning chiu dung ciia méng phai dat it nhat 2-3 1an tai trong
clia may nén ké ca dong co.

- Cac bulong cd dinh may vao b¢ mong cod thé duoc dic sin trude hodc sau khi lép dat
may.

3.4.2.2. Lip ddt thiét bi ngung tu

- Khi lip dat thiét bi ngung tu can chu y viéc giai nhiét cua thiét bi, anh hudng cua nhiét
ngung tu dén xung quanh, kha ning thoat méi chat long vé binh chia dé giai phong bé
mit trao ddi nhiét.

- D& méi chit lanh sau khi ngung tu ¢ thé chay vé binh chira cao 4p, thiét bi ngung tu
thuong duoc lip dat trén cao, ¢ trén cac bé betong, cac gia dd. O day ta dat binh ngung
ngay trén binh chtra cao ap thanh mot cum goi la cum condensing unit.

- Vi tri 13p dit thiét bi ngung tu can thoang mat cho phép dé dang thoat dugc nhiét ra moi
truong xung quanh, khong anh huéng dén con ngudi va qua trinh san xuét.

- Pbi v6i binh ngung tu nim ngang c6 ciu tao twong ddi gon, tuy nhién khi lap dat can
lwu ¥ dé danh cac khoang hé ¢ hai dau binh du dé co thé vé sinh binh trong thoi ky bao
dudng. Cac doan dudng éng nude giai nhiét vao ra binh d& dang thao d& khi vé sinh. Dé
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thuédn 191 cho viéc tuan hoan moi chat lanh bat budc phai cdé duong can bang véi ap suat
tac dong 19,5 kg/cm®. Cac ndp binh vé noi cic 6ng nudc vao ra phai co van xa khi, binh

ngung dugc son mau do.
3.4.2.3. Lip ddt thiét bi bay hoi

Khi 1dp dit thiét bi bay hoi can cha ¥ dén hudng tuan hoan gi6 sao cho thuén loi va thich
hop nhat. TAm véi cua gi6 thoat ra dan lanh khoang 10 m. khi ldp dan lanh can phai dé
khoang hd phia sau dan lanh mot khoang it nhat 500 mm. Ong thoat nuGe dan lanh phai
ddc, & dau ra nén c6 chi tiét c6 ngdng dé ngan ngira khong khi néng tran vao budng
ngung tu gy ton that nhiét khong can thiét hodc cac con vat chui vao 1am tic 6ng. Dé
tang kha nang chiu lyc ta lép thém mot tAm panel, mot thanh sat L va dan lanh dugc gén

chat nho bulong.
3.4.2.4. Lip ddt van tiét lwvu mang cin bang ngodi

Kiém tra trudc khi ld'p dat van: O nhiét d6 binh thuong néu bau cam bién, 6ng mao va
moi chét nap trong d6 & trang thai binh thudng thi van tiét luu phai mé va cé thé théi tha,

van cho khi qua ty do, néu khong 14 van hong.

Vi tri ldp dat: Van tiét luu duoc lap trén dudng 6ng cap dich vao dan lanh, gin dan lanh
va duoc dit trong kho. Mili tén trén than van phai cing huéng véi hudng chuyén dong

cua moi chat qua van. Chu y khong dé ong mao ti€p xtic vdi cac ong khac.

Vi tri ¢6 dinh bau cam bién: khi lap dat van tiét luu ty dong phai cha y ldp dit bau cam
bién dtng vi tri ¢6 dinh. Pt ¢ dng hoi ran gay sau dan lanh va dam béo tiép xuc tét nhat
bang kep ddng hodc nhom. Pé tranh anh hudng cta nhiét do bén ngoai cin cd boc cach
nhiét bau cam bién cung éng hut c6 bau cam bién. Khi 6ng hut nho thi dit bau cam bién

ngay trén 6ng hut. Khong duge quan hoic 1am dap 6ng mao dan téi bau cam bién.
3.4.2.5. Lip ddt cdc thiét bi khdc

Binh tach dau: Puoc lap dit ngay sau dau ddy cua may nén va thuong lap dit & trén cao
cua buéng may. Nhiét d§ binh rit cao nén lép dat n6 & vi tri thoang gio6 dé giai nhiét dugc

tot.
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Binh tach long: Lam viéc ¢ nhi¢t do théip nén phai boc cach nhiét. Khac voi binh tach

dau, binh tach 16ng thuong lap dit ngoai budng may, trén cao ngay trén budng tach am.

Binh tach khi khéng ngung: Pugc lap dit trén cao dé khi khong ngung tir dan ngung,
binh chita cao ap c6 thé di 1én, thyc hién lam lanh dé tach mot phan moi chat con lai

trudce khi thai ra ngoai.

Cdc binh trung gian, binh thu hoi dau, binh chita cao dp: Thudng dugc lap dit ngay
trong gian may dé thuan loi cho viéc lap dit dudng dng va van hanh. T4t ca cac binh déu

dugc dat trén cac bé mong betong chic chin, cao hon nén phong may it nhét 100 mm.

Ldp dit van dién tir: Cac van chin hé thong lanh can duoc lap dit tai vi tri dé thao tac,
van hanh, c6 thé nam trén dudng nim ngang hodc thang dting, khi ndm trén cac doan éng
nam ngang thi phéi lap cac tay van lén phia trén khoang ho cia cac van du dé thao tac
stra chira, thao lip van khi can. Phuong phap ndi van chu yéu 1a han va ndi bich, ddi véi
van ndi bich can luu ¥ str dung cac dém kin thich hop. Con ddi v6i van néi bang phuong
phap han, khi han chu ¥ tranh khong dé van qua néng, lam hong dém bén trong van. Vi
thé khi han c6 thé thao cac bo phan chinh cia van hoic quin bang khin nhing nuéc dé
giam nhiét d6 phan than van. Trén than van c6 mili tén chi chiéu chuyén dong ciia moi
chat, can cha y va lap dat dung chiéu. Truong hop trén mét binh c6 nhiéu van, cic van
can lap thang hang va ngay phia trén cac binh, khong nén lap van & vi tri cao khé thao tac
van hanh.

Ldp ddt phin sdy, phin loc: Phin say 1ong dudng hoi thudng hay bé tri ngay ¢ dau hat cia
may nén dé loai trir cin ban di vao may nén, trén dudng 16ng thudng lap trude van dién
tir va ddc biét 1a van tiét luu dé giit cho cac van nay hoat dong binh thudng khong bi tic.
Ldp ddt mdt gas: Mit gas duoc lap dat trén dudng 10ng, sau phin sdy 1ong, trude van tiét
lwu. Néu dng gas 1ong twong dbi phu hop véi duong kinh mét gas co thé lip ngay trén

duong dng. Néu dng gas lon phai lap trén dudng dng nhanh song song véi 6ng chinh.
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3.4.2.6. Mt s6 hinh dnh lip ddt thiét bi tai xwéng ché tao

Hé thong thiét bi tich 4m cong suat 10L/ngay duoc ché tao va lip dit nhu trong hinh
3.15.-3.21.

Hinh 3.15:

Hinh 3.16: Mt sau ciia hé thong (bao gom hé thong nén).
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Hinh 3.18: Module nguén dién cdp cho hé thong.
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Hinh 3.20: Nguon cdp cho bom ciia hé thong RO.
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Hinh 3.21: Quat trich gio lanh lam mat.

3.4.2.7. Két qua vin hanh thiv nghiém hé thong tich dm cong sudt 10L/ngay

Hé théng tach 4m cong sudt 10L/ngay dugc van hanh thir nghiém véi nhiét dd khong khi
dau vao 1a 29,50C va d6 am khong khi 1a 54,5%. Cac thong sé can do dat khao sat 1a

luong nudce thu duoc va dién nang tiéu thu theo thoi gian.

Hinh 3.22. biéu dién luu luong nudc thu duge theo thoi gian. Cr mdi 5 phut, nhém
nghién ctru lai thyc hién viéc léy mau va do luong nude thu duge. Sau do tinh luu luong
nude thu dugce theo thoi gian, két qua cho thay rang trong khoang thoi gian dau khi khoi
dong, thiét bi s& phai can thoi gian khoang 15 phut méi bat dau thu duoc nudc. Pén phut

thr 30, Iuu luwgng nude thu dugce cod thé dat duoc 35 ml/phut. Trong khoang thoi gian
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khao sat 1a 150 phat, lvu lwong nudc thu duoc dao dong trong khoang tir 30 dén 40
ml/phat, twong duong v6i khoang 43 dén 57 lit/ngay. Nhu vay, hé théng di hoat dong
dat ning suit trung binh khoang 50 lit/ngay. Néu hé thdng chi van hanh 8 gio mdi ngay,
téng lwong nudc thu duge c6 thé dat khoang 16 lit, vin dam bao so véi yéu cau ban dau

khi thiét ké hé thong 1 10 lit/ngay.

Luong dién ning tiéu thu ctia hé théng duoc ghi nhan va két qua do dugc trinh bay trong
hinh 3.23. Két qua cho théy hé théng hoat dong véi lugng dién nang tiéu thu khoang 1,8
kWh; nhu vay, cu moi gi0 van hanh hé théng c6 thé tao ra khoang 2,1 lit nude va tiéu thy

khoang 1,8 kW dién.
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Hinh 3.22: Luu luong nuoc thu dwoc theo thoi gian.
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Hinh 3.23: Cong sudt tiéu thu dién ciia hé théng tach am.

3.4.3. Thiét ké bd diéu khién tw dong
3.4.3.1. Vé mach chuyén doi nguon di¢n ATS
a) Hé thong ATS

Thiét bi tu dong chuyén nguff)n - ATS (Automatic Transfer Switch) c6 nhi€ém vu tu dong
chuyén ngudn chinh sang ngudn dy phong khi ngudn chinh gip su ¢b. (Vi du: khi dién
ludi bi ngat, hé thdng sé chuyén tir ding dién ludi sang dung dién tir acquy, hodc dién tir
ngudn ning luong mit troi).

Ngoai ra, thiét bi chuyén d6i ngudn tu dong (ATS) nhu trong hinh 3.24. ¢6 chic ning
bao vé khi dién ludi gip su c6: mat pha, mat trung tinh, thap 4p thoi gian chuyén doi co
thé diéu chinh.
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b)

Hinh 3.24: Mgt s6 b chuyén doi ATS

Pic diém

Ap dung cho ngudn dién 3 pha, 4 pha 4 day mang 2 mach cung cap dién
Tan s6 50HZ, dién 4p dinh mirc 4c quy AC440V.

Dai dong 1én dén 630A

Nhiét d6 trong khoang tir -5°C dén 40°C

Do bén co khi va dd bén dién cao 1én dén 2000 triéu lan dong cat.
Man hinh cai dit va diéu khién dang LCD c6 thé kéo lap ra ngoai
Chtrc ning bao vé qua tai, ngan mach

Cap d6 bao vé: IP30

Gidy chung nhan: KEMA

Tiéu chuan: IEC/EN 60947-6-1

100



) Cong dung ciia by chuyén doi

— Bo chuyén ngudén ATS duoc sir dung dé chuyén doi ngudn ty dong gitra dién ludi
(nbi véi mang dién) va cung cap dién du phong nhu may phat dién hodc cac ngudn cap
dién khéc véi hoat dong dang tin cdy sir dung don gidn, cau trac nhod gon hi¢u suit cao
theo chi phi phu hop.

- Hé théng diéu khién ATS theo ddi tinh trang hoat dong cua nguén dién chinh thirc
va cung cap dién dy phong, khi ngudn dién chinh bi 16i ( thiéu pha, thip 4p hodc mat dién
hoan toan) h¢ théng diéu khién s& dua ra 1énh hoat dong ty dong sau do bat dau cung cép
dién va chuyén tir ché d6 cho sang ché d6 cho dién cung cép.

- Khi ngudn dién chinh dugc phuc hdi hé théng diéu khién s& ty dong chuyén tai
sang hé thong cung cap dién chinh. C4 bo chuyén nguén ATS va may phat dién déu 14 hé
thng cung cdp dién khan cip tu dong, co thé chuyén tai trong giai doan dau tién chiang
han nhu chiéu sang khan cép, cung cap dién khan cap thiét bi chira chay, cac thiét bi cung
cap dién khan cap ¢ nhiing noi quan trong nhu: bénh vién, ngan hang, vién thong, sin
bay, dai truyén hinh, khach san...

3.4.3.2. Thiét ké mach chuyén déi nguon dién ATS
a) Mach cép dién lw6i (xem hinh 2.25.)

Nguén dién ludi c6 cudng do dong dién 13 220V di qua 1 bién ap giam cudng do tir 200V
xudng 12V nhur hinh v& trén.

Khi kiém tra bang AC volt ké cho thdy duoc dau vao mdy bién thé 1a ngudn dién xoay
chiéu c6 cudng do 220V.

Cong thirc tinh s6 vong may bién ap:

2

S6vong socdp (Vvéo)
s6vong thircap  \V,
Trong do V i =220V

V.. =12V
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Hinh 3.25: So do ccfp mach dién luoi

Gia str sO vong thur cap bang 1

. s 2
= S6 vong so cap bang (%) X 1 =336 vong
Dién thong s6 ciia may bién ap vao hé théng moé phong nhu trong hinh 3.26. Sau khi nhap
thong s may bién ap vao hé thdng, thi diu ra may bién ap c6 cuong do 12V xoay chiéu.

Vi cac thiét bi st dung trong mach déu sir dung dong dién 1 chiéu va cudng d6 12V hoic
5V nén sau khi di qua may bién ap thi dong dién s& duoc di qua 1 cau diode (xem hinh
3.27.) dé loc dong dién chuyén tir dong dién xoay chiéu sang 1 chiéu.

Khi dong dién chay qua cau diot thi tai dau néu dong dién di theo chiéu duong s& duoc
loc di qua chiéu duong cta cau, néu dong dién di qua mang chiéu 4m thi cau diot s& loc
qua chiéu am di ndi thang xubng mit dat. Sau khi dong dién di qua cau diot thi dong dién
s& chuyén dong dién tir dién xoay chiéu sang dién 1 chiéu.
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Hinh 3.27: Chiéu dong dién di qua cau diode

Pé bao tin hiéu cho atmega8 1a ngudn dién ludi co dién thi mach dién s& duoc ndi tiép
vGi mot con diot dan dién di qua 1 tu dién 10u va 1 di¢én tro 10 Q. Tu dién va dién trd sx
duoc nbi truc tiép véi dat dé giam cuong do dong dién va on dinh 4p trong mach. Dé khi
c6 ngudn dién tin hiéu truyén dén atmega8 phai that nhanh khong co6 thoi gian tré va

mach phai 6n dinh.
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b) Mach cip dién mit troi

Ciing nhu mach dién ludi thi mach dién mat troi cling twong tu (xem hinh 3.28.), dong
dién mat troi 1a dién mot chiéu sé duoc chuyén sang dién xoay chiéu dé giéng véi dién
ludi. Dong dién s& duoc di qua 1 may bién ap dé giam dong dién tir 220V xubng 12V va
s& duoc di qua 1 cdu diot dé chuyén dong dién xoay chiéu sang dong dién 1 chiéu.

Va dé bao tin hi¢u c6 dong di¢n mat troi thi dong dién s€ dugc ndi tiép vaoi 1 con diot va

duoc ndi voi 1 dién trg 10Q va 1 tu dién 10u ndi v6i mat dat nhu hinh bén dudi.

DC

__________ _ B Gf
............... S =, .
Al R1
..... A 10k - s o o o oo
L L ZND2 .
. CAN40Dd . . . . .
'MTC o BR1 o o s s oo o a o oo
o o
1N4001
h—— O | TN
I~ Ll
. . BRIDGE
Hinh 3.28: So do mach cap dién mat troi
) Nguon nuoi

Sau khi dong dién mat troi va dong dién luéi di qua cau diot, mdi dong dién s& duogc di
qua 1 diot va 2 diot ndy s& duoc ndi vao nhau nhu hinh 3.29., vi dong dién ciia mit troi
va ludi da dugc ha xudng 12V va 1a dong dién 1 chiéu nén s& ldy dong dién nay lam
ngudn nudi cho mach ULN2803 va relay trung gian.
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Hinh 3.30: So d6 mach dién nguén nuoi 5V

Dé giam dong dién tir 12V xudng 5V dé 1am nguodn nudi cho atmega8 thi dong dién s&
duogc di qua mach 7805. Tai day ta s€ st dung 2 con tu di€n phan cuc 1000u va 2 con tu
dién hoa 100nf chia déu mdi bén dé loc dong dién. Pé lam giam cudng d6 dong dién va
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dau con lai s& duoc ndi voi mat dat. Két qua cho ta théy duge nhu hinh 2.30., dé kiém tra
dong dién ta sir dung DC volts ké va ta thdy dau ra dong dién 13 5V.

d)  Lip mach ATMEGAI16

s v PBOAICP1 PCO/ADCO —j:S oo
B . C PE1IQC1A FCIIADCT [—a= A Cee
Ce -+ i pEziEsioCE Foziapcz 22
S . PEIMOSIOCZ FCAIADCE Cee
Ll PEAMISO PCAIADCASOA |2 - - . | E—
A ee } s e I
PEBITOSC1/XTALT POBIRESET
. PETTOSC2ATALE . L ..
. : . —— ] L
. . Poimo == - - R .
T . FozmTO R ..
AU-Y1D05-R FEoT | D
L o e T ) e
21 areF PoB/AIND |12 I|-
Ak 2 avoe po7INT 12

L. ATMEEAE

v O—

Hinh 3.31: Chip diéu khién atmega8
Mach atmega8 duogc 1ap dat nhu hinh 3.31.

Mach atmega8 c6 28 thanh ghi trong d6 c6 25 thanh ghi c6 chttc ndng 1/O 3 thanh ghi
con lai ¢6 chiic ning cap ngudn va ndi dat. tuy nhién trén phan mém mé phong, phan
mém mic dinh 13 vi mach Atmega8 da cip ngudn va ndi dat rui.

Tai PCO(PIN14) mach atmega8 s€ dugc ndi voi cong tac bat ché d6 auto ndi voi nguén
nudi. Va dé mach chay 6n dinh thi s& ndi v6i 1 dién tré 10Q va ndi véi mit dat nhu hinh
3.32.

Pau bao tin hiéu co dong dién ludi hodc c6 dong dién mat troi s€ duoc ndi véi PCO
(PIN23) va PC1 (PIN24) nhu hinh trong hinh 3.33.

Tai PC2(PIN27) va PC3(PIN26) sé& lan lugt dugc ndi v6i PIN1 va PIN3 ciia mach
ULN2803.
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Hinh 3.32: Céng tdc bdt ché dg AUTO

PCO/ADCO 3431 O pC
PC1/ADC1 [ O AC
PC2/ADC2 [—53
PC3/ADC3 [—52

PC4/ADC4/SDA [—5=

PCS/ADCS/SCL [—=
PC6/RESET |

Hinh 3.33: Dau néi bdo tin hiéu dong dién

Ngoai ra mach ATMEGAS dugc ndi v&i mach reset nhu trong hinh 3.34., dé khi mach
dién gap truc tric s€ duoc reset lai hé théng. Mach reset dugc ndi voi PC6(PINT)

Pé mach chay on dinh, mach s& duoc lép vo1 mot xung clock béng thach anh dé mach
luén duoc 6n dinh trong qué trinh chay. Mach xung clock duoc ldp nhu trong hinh 3.35.
va mach duoc ldp vao chan PB6(XTAL1/PIN9) va PB7(XTAL2/PIN10).
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1 PC6/RESET - -RES
PDO/RXD —g —1 0 -
PD1/TXD [—— S
PD2/INTO [—=
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Hinh 3.34: Mach reset
1 15
cg8 - ] PB4/MISO
Il s ~5—| PBETOSC1/XTALT
2 A
I_. ZZZZZZ_D_Z}(Z?ZZ
1
SRR IR O B I .
H S 2 AReF
ATMEGAS

Hinh 3.35:Mach xung clock

pé nap chuong trinh cho mach thi mach sé ndi voi 1 jack cam USB nhu trong hinh 3.36.,
chan GND s& duogc ndi v6i mat dat, chan VCC s& duge ndi voi ngué)n 5V, chan D+ sé
dugc ndi véi dién tré 100Q va ndi v6i chan PD2(INTO/PIN4) ctia mach ATMEGAS,
chan D- s& dugc nbi véi dién trd 100Q va duoc ndi v6i chan PB4(MISO/PIN18).
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Hinh 3.36: Mach nap chuwong trinh atmega8
e)  Khoi khuéch dai dong dién va diéu khién RELAY

PAiu ra cua mach atmega 8 la PC2 va PC3 s¢ duogc ndi v6i PIN1 va PIN3 ctia mach
khuéch dai ULN2803. Tai ddy mach ULN2803 c6 nhiém vu khuéch dai dong dién 5V lén
thanh dong dién 12V dé diéu khién relay trung gian ( RELAY1 va RELAY?2), xem hinh
3.37.

oy S

" R5. . S

oS — ) . & RELAYY . .

I coM :Ilg A ) AT v

- ATMT O > 18 1€ 5
-AT_LUal O =— 3B 3C =2
=1 4B 4C 5
—Es—SB 50—13-

. Uiwz2soz ?H .o RELAY?Z .

A [ I SRR b

Hinh 3.37: Mach khuéch dai dieu khién relay
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Vi mach khuéch dai ngoai viéc khuéch dai dong dién, n6 con c6 chiic ndng ddo nguoc tin
hi¢u dong dién.

Néu nhu atmega8 phét tin hiéu c6 tin hiéu tat dién mit troi thi & dau 1B s& duoc tit va o
dau ra ciia n6 1C sé& khong c6 tin hiéu, néu 1B ¢6 tin hiéu thi 1C s& ta tin hiéu. chinh vi
vay mach khong thé chuyén tin hiéu dén relay dugc. nén ta s& ndi dau ra 1C nbi v6i dau
vao 2B va tai dau ra cta 2C s& ndi v6i 1 dau RELAY 1. Pau ra cua 1C s& duogc ndi véi
1dién tro 10Q va ndi véi ngudn 12V sau d6 ndi véi dau con lai cia RELAY.

Tuong tu véi tin hi¢u dau vao cua nguon ludi s€ nhu tin hiéu dau vao ciia nguén mat troi
dé diéu khién RELAY?2.

Mach cua hé théng khuéch dai diéu khién relay trung gian dugc v€ nhu hinh trén.

f) Piéu khién déng ngit dong dién

e

e Many

N I 'DENBAOMT::::::*DENEA:O]-UW::::::::::::::::::::
LED-BLUE] LED-GREEN
O I I [

Peepmep | © 00 DDl

B
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Hinh 2.38: Mach diéu khién dong ngcft mach dién

Vi mach khuéch dai ULN2803 c6 ché do dao nguoc tin hiéu nén khi atmega8 bao phat tin
hi€u bat dién mat troi thi mach ULN2803 s€ bao nguoc lai 1a tat tin hiéu, va khi RELAY 1
tat va dién mat troi co dién thi s& kich hoat dau cudn cam ciia RELAY3 hoat dong va khi
do s€ bat dién mat troi.
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Dién tir ngudn dién ludi cling dugc mac tuong tu.

Tuy nhién khi & ché 46 AUTO chi duoc phép xay ra truong hop RELAY1 tit thi
RELAY?2 sé& duogc bat hoic nguoc lai, khong duoc dé ché do RELAY1 va RELAY?2 cing
bat hodc cung tat, luc d6 RELAY s& chap mach va c6 nguy co nd.

3.4.3.3. Lp ddt va ldp chwong trinh cho mach chuyén doi nguon di¢n ATS

Phian mém duoc mo phong va viét code dé mo phong qué trinh hoat dong cua bo mach
ATS bang cac phan mém sau:

— Phan mém proteus
— Phan mém code AVR

a) Nguyén ly hoat dong ciia mach
Nguyén ly hoat dong cua mach ATS:

ATS duoc diéu khién béng mach Atmega8, tai day atmega 8 c6 nhi€ém vy nhéan céc tin
hiéu d4u vao ctia mach dé diéu khién hé thong.

Khi ta ¢6 ngudn hé thdng( ngudn dién ludi va ngudn dién mat troi) thi dén bio co dién
mat troi va dén bao co dién ludi s& bat. khi c6 ngudn thi dong dién s& chuyén sang dong
dién 1 chidu 12V va 5V lam nguén nudi cho toan bo hé théng.

Tai Atmega8 c6 nhiém vy tiép nhan va kiém tra xem c6 nguén dién mat tro1 hoac cé
ngudn dién ludi hay khong. Va khi bat cong tic AUTO thi atmega8 s& nhan dugc tin hiéu
va bat ché do AUTO. Tai day atmega8 s¢& kiém tra tin hiéu dau vao:

— Néu nguén dién mat tro1 va nguén dién ludi déu co thi mach s& bat nguén dién
mat troi;

— Néuco nguén dién mat tro1 va khong c6 dién ludi thi mach sé bat nguén dién mat
troi,

— Néu khong co nguén dién mat troi va co nguén dién ludi thi mach s€ bat dién ludi;

— Néu nguén dién ludi va mat troi déu khong c6 thi mach sé khong hoat dong.

b)  Luu do thuit toan
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AT _MT=0;
AT _LUOI=0

-

END

Hinh 3.39: So do hoat dong cua mach ATS
Chuong trinh chinh gdm 2 chwong trinh con:

— Chuong trinh chay tu dong
— Chuong trinh ty diéu khién bang tay

c) Chuong trinh chay tuw dong
Pé chon chuong trinh chay ty dong thi trén cong tac auto ta chon ché do ON.

Bat lan luot 2 aptomat dién mit troi va dién luéi 1én va khong dugc phép bat cung luc.
Va luc do nguén dién duoc bat 1én va hé théng bét dau hoat dong

Néu AUTO=1 thi hé théng sé& kiém tra 4 truong hop sau:
0  NéuMT=I va LUOI=1 thi AT MT=1 va AT_LUOI=0;

0  NéuMT=1va LUOI=0 thi AT MT=1 va AT LUOI=0;
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o] Néu MT=0 va LUOI=1 thi AT MT=0va AT LUOI=I;

0] Néu MT=0 va LUOI=0 thi AT MT=0va AT_LUOI=0;

d) Chuwong trinh chay bang tay

Dé chon chuong trinh bang tay thi trén nit cong tac auto thi ta chon ché do OFF.

Va khi d6 ta s& diéu khién ngudn dién mit troi hodc ngudn dién ludi bing 2 thiét bi
aptomat.

Luc nay khi can nguén dién nao thi nguén dién do6 s€ duogc bat 1én va khong dugc phép
bat 2 thiét bi cung lic.

e) Nap chwong trinh cho hé thong

Chuong trinh chay cho hé théng duoc viét bang phin mém code vision AVR cho mach
ATMEGAS.

Chuong trinh viét cho mach nhu sau:
Budc 1: chon mach mach diéu khién 12 mach atmega8 va tan s6 1a 8 MHz (hinh 3.40)
Budc 2: chon PIN dau ra cua mach (hinh 3.41.):

Vi mach ¢6 5 dau vao trong d6 ¢ 2 PIN dau ra 1a cong PC2 va PC3
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File Program Edit Help

Dedw ds B2

USART | Anakag Comparator | ADC | 581
(o | 1w Tw f12C1
Aphammer: LD | GesgbLLD
Bit Banged Finject Inlnemntion
Che | Pons | EwemaliNG | Timen

Program Purwiewe

Chipt Al megati -
Clock: 8000000 *] Mz

|1 Check eset Scuace
Frogrsm Type
Appcalion v

Hinh 3.40: Chon mach diéu khién atmega8

File Program Edit Help
DeHB @ 8| E

USART | Analog Comparator | ADC | SPI -
|2C 1 wire Tl [12C)
Alphanumeric LCD Graphic LCD
Bit-Banged Froject Infarmation

Chip Forts External IRQ | Timers

b

=

PotB | FortC | Port D
[rata Direction  PullupdOutput Y alue
Bt In| T/ EitD
Bit1 In|  T| Bit1
Bit2 Ouwl 0] Bit2
Bit3 Out| 0] Bit3

Bitd In| T Bitd
Bit5 In|  T|Eit§
Bité In| Tl BitE

Hinh 3.41: Chon PIN dau ra la PC2 va PC3
Budc 3: Kich vao biéu tugng bang ring dé chon noi luu file va noi luu chuong trinh chay
Budgc 4: Phan mém tu bd sung cac dong thu vién va dat tén cac chan
Budc 5: Cu thé hoa chuong trinh van hanh. Poan chuong trinh sé c6 dang nhu sau:
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while (1)
{
if (PINB.0 ==1)

{
if (PINC.0 == 1 && PINC.1 == 0)

PORTC.2=1;
PORTC.3 = 0;
3
if (PINC.0 == 0 && PINC.1 ==1)
{ PORTC.2 = 0;
PORTC.3 =1; };

if (PINC.0 == 1 && PINC.1 == 1)

PORTC.2 = 1;
PORTC.3 =0;
55
if (PINC.0 == 0 && PINC.1 == 0)
{
PORTC.2 =0;

PORTC.3 = 0;

¥
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if (PINB.0 == 0)

PORTC.2 =0;

PORTC.3 =0;

Budc 6: Lya chon chuong trinh chay trong nén tang mé phong

Part Reference: | Hidden: []
Part Value: |ATMEGAS | Hidden: [
Bt -
PCE Package: |spDiL2s v|[88] [Haear | || HiddenPins |
Program File: |cOSS5\ats\ATSS cof (= e s v || Edit Firmware |
RSTDISBL (Disable reset) | (1) Unprogrammed v||Hdear  v|
WDTON (Enable watchdog) | (0) Programmed v||HdeAl v
CKOPT (Oscillator Options) | (1) Unprogrammed v | | Hide All v |
BOOTRST (Sefect Reset Vector) | (1) Unprogrammed v|[Heea v
CKSEL Fuses: |00 ) Int.RC 1MHz v||Hdeal v
Boot Loader Size: [(00) 1024 words. Starts at Gx0CH v | [Hide Al ]
SUT Fuses: |{Dﬂ) v | | Hide Al v |
Advanced Properties:
Clock Frequency v |(Defaut) | Hidemr v
Cther Properties:

N

W
[ ] Exclude from Simulation [ Attach hierarchy module
[ Exclude from PCE Layout Hide common pins
["] Exclude from Bill of Materials [] Edit all properties as text

Hinh 3.42: Chon chuong trinh chay cho atmega8
f) Hoan thanh h¢ thong

Sau khi hé théng duoc thiét ké hoan chinh, mach dién sé& c6 hinh dang nhu sau:
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Hinh 3.43: Bdn vé thiét ké mach ATS

Sau khi thiét ké xong hé théng mach dién, nhom nghién ctru tién hanh thiét ké mach in
nhu trong hinh 3.44 va 3.45:
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Hinh 3.44: Mach in ATS mat truoc
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Hinh 3.45: Mach in ATS mat sau

Sau khi ¢6 cac mach in 14 chuyén mach in sang file pdf thi ta s& gtri mach in cho bén ché
tao mach in.

Sau khi c6 bang mat in thi s& 1§p céc linh kién sau vao vi mach, sb lugng va gia tri tung
linh kién duogc trinh bay trong bang 3.3.:
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Bang 3.3: Y luwong va gid tri cua cac linh kién trong bo diéu khién

Stt Tén linh kién Gia tri S6 lwong
1 Dién tr& — :
100Q 2
lu 1
10u 2
2 Tu dién 100u 2
1000u 2
22pf 2
3 Atmega8 1
4 Uln2803 1
5 7805 1
6 Diot(1n4001) 4
7 Cau diot 2
bo 1
Vang 1
8 Dén led Xanh l4 1
Xanh duong 1
Tring 1
9 Cong tic 1
10 Nt bdm 1
11 Jack ndi 3
12 Bién 4p 2

Sau khi lép cac linh kién vao vi mach thi ta c6 1 bang mach ATS nhu cac hinh bén dudi
(hinh 3.46 - 3.49):
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Hinh 3.46: Mach ATS ¢ dang 3D nhin tir trén xuong
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Hinh 3.47: Mat sau cua Mach ATS ¢ dang 3D
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Hinh 3.48: Mach ATS nhin tir dang truée

Hinh 3.49: Mach ATS nhin tu bén hong

g) Thiét 1ap va chay chwong trinh

Céac ché do hoat dong cua mach:
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— Ché d auto
— Ché do diéu khién bang tay

Ché d6 auto:
— Khi c6 ca dién mat troi va dién ludi thi lac nay mach s€ bat di¢n mat troi.
— Khi dién mat troi hét thi lac nay dién ludi s€ dugc bat Ién.
— Khi dién lu6i bi mét dién va dién mit troi van con thi dién mat troi sé duogc bat
lén.

—  Khi ca dién mit troi va dién ludi déu mat thi mach sé khong hoat dong.

— Ché do diéu khién bang tay:
— Khi bat ché d6 bang tay phai tit 2 aptomat ngudn dién ludi va ngudn dién mat troi
di

— Khi sir dung dién mat troi thi tat aptomat dién luoi, bat aptomat di€n mat troi 1€n

— Khi str dung dién luoi thi tat aptomat di¢n mat tro1, bat aptomat dién luoi lén

3.5. Ché tao va van hanh thir nghiém hé thong thiét bi quy mé pilot.

3.5.1. Thiét ké, ché tao, lip dit thiét bi quy mo pilot

Trén co s& hé thong thiét bi tich am quy mé 10 L/ngdy, nhom nghién ctru tién hanh tinh
toan lai tit ca cac thong sd ky thuat cho hé thdng thiét bi tich 4m quy mé 200 L/ngay.
Trinh tu cic budc tinh toan twong ty hé thong thiét bi tich 4m quy mo 10 L/ngay (nhu da
trinh bay trong phan trudc). Két qua tinh toan chi tiét duge trinh bay trong chuyén dé 6
cta dé tai. O ddy, nhom nghién ctru chi trinh bay két qua thiét ké hé théng va qué trinh

lap dat thiét bi tai xuong ché tao.

3.5.1.1. Thiét ké hé thong thiét bi lam lanh tach dm, céng suit 200 L/ngay

Bang vé& chi tiét thiét ké hé thong tach am cong suat 200 L/ngdy duoc trinh bay trong
hinh 3.50.
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Hinh 3.50: Chi tiét cum thiét bi tach am.

3.5.1.2. Mgt s6 hinh dnh ldp dat thiét bi tai xwong ché tao

Tai xudng ché tao, hé thong tach am 200 L/ngay duoc lip dat nhu trong hinh 3.51. —
3.56.
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Hé théng loc
nudc RO

Hinh 3.51: Hé thong thiét bi tach dm céng sudt 200L/ngay.
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Hinh 3.52: MGt trude ciia hé théng thiét bi tach dm cong sudt 200L/ngay.
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Hinh 3.53: Bé phdn triv nude thu tiv hé thong

Hinh 3.54: Nguén cdp cho bom ciia hé théng RO.
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Hinh 3.55: Module nguon dién cdp cho hé thong.

Hinh 3.56: Quat trich gio lanh lam mat.
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3.5.2. Van hanh hé thong nham danh gia sw thich hop caa thiét ké

Hé théng tach am cong suit 200 L/ngay dugc van hanh thr nghiém véi nhiét do khong
khi dau vao 1 30,5°C va d6 4m khong khi 1a 60,5%. Cac thong sb can do dat khao sat 1a
lugng nudce thu dugce va dién nang tiéu thu theo thoi gian.

Hinh 3.57. biéu dién luu lugng nudce thu duogc theo thoi gian. Cu mdi 5 phut, nhom
nghién ctru lai thyc hién viéc léy mau va do lugng nuéc thu dugc. Sau dé tinh luu lugng
nude thu dugc theo thoi gian, két qua cho thay rang trong khoang thoi gian dau khi khai
dong, thiét bi s& phai can thoi gian khoang 16 phit mai bat dau thu duoc nude. Dén phut
tht 30, luu luong nudce thu duge co thé dat duoc 500 ml/phtt. Trong khoang thoi gian
khao sat 1a 150 phat, luu lugng nude thu duge dao dong trong khoang tir 500 dén 600
ml/phit, trong duwong voi khoang 240 dén 288 L/ngdy. Nhu vay, hé thong dd hoat dong
dat ning sut trung binh khoang 260 L/ngdy (tinh cho thoi gian van hanh 8 gid/ngay vao
thoi gian c6 ning), dam bao hoan toan yéu cau ban dau khi thiét ké hé thong 1a 200
L/ngay.
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Hinh 3.57: Luu lwong nuoc thu duoc theo thoi gian.

Luong dién ning tiéu thyu cua hé théng duoc ghi nhan va két qua do duoc trinh bay trong
hinh 3.58. Két qua cho thay hé thong hoat dong voi cong suat dién ning tiéu thu khoang
4,8 -5,4 kWh, twong tng 40,8 kW trong 1 ngay (8 gid/ngay). Nhur vay, cir mdi ngay van
hanh hé théng c6 thé tao ra khoang 260 lit nudc va tiéu thu khoang 40,8 kW dién, trong
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duong 100 ngan dong (tinh theo biéu gia dién sinh hoat, c6 yéu t lity tién, do Pién luc
Viét Nam quy dinh [20]).
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Hinh 3.58: Cong sudt tiéu thu dién ciia hé thong tach am 200 L/ngay.

3.5.3. Thiét ké, xay lip, lip dat thiét bi diéu khién ty dong
3.5.3.1. Gidi thigu b diéu khién PID:

Bo diéu khién PID (Proportional Integral Derivative) 1a mot co ché phan hoi vong diéu
khién (bo diéu khién) tong quat dugc sir dung rong rai trong cac hé thong diéu khién cong
nghiép — bd diéu khién PID 14 bd diéu khién duoc sir dung nhiéu nhét trong cac bo dicu
khién phan hdi. B diéu khién PID s& tinh toan gia tri "sai s6" 13 hiéu s giita gia tri
do thong sb bién ddi va gia tri dat mong mudn. Bo diéu khién sé& thuc hién giam tdi da sai
s0 bang cach diéu chinh gia trj diéu khién dau vao. Trong truong hop khong c6 kién thic
co ban (md hinh toan hoc) vé hé thdng diéu khién thi bo diéu khién PID 1a s& bo diéu
khién tot nhat. Tuy nhién, dé dat dugc két qua tot nhét, cac thong s6 PID su dung trong
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tinh toan phai diéu chinh theo tinh chat ciia hé théng, cic thong sé phai phu thudc vao
dic thu cua hé thng.

Tinh toan bo diéu khién PID bao gdm 3 thong sb riéng biét, do d6 doi khi n6 con duoc
goi 1a diéu khién ba khau: céc gia tri ti 18, tich phan va dao ham, viét tit 1a P, I, va D. Gia
tr1 ti 1€ xac dinh tdc dong cua sai s6 hién tai, gia tri tich phan xac dinh tac dong cta téng
cac sai s6 qua khu, va gia tri vi phan xac dinh tac dong cua toc do bién ddi sai s6. Toéng
chap cuia ba tac dong nay dung dé diéu chinh qua trinh théng qua mot phan tir diéu khién
nhu vi tri ctia van diéu khién hay bo ngudn cta phn tir gia nhiét. Nho vy, nhitng gia tri
nay cé thé lam sang to vé quan h¢ thoi gian: P phu thudc vao sai sb hién tai, I phu thude
vao tich lity cac sai s6 qua khir, va D dy doan céc sai sb twong lai, dia vao toc do thay
doi hién tai.

» P K e(t)
—Sctpoillti_@ Error» 1 Kij e(r)dr | | Process —Output—p
0
—» D K, de(1)
dt

Hinh 3.59: So dé diéu khién PID

Bang cach diéu chinh 3 hang so trong giai thuat ciia bo diéu khién PID, b diéu khién co
thé dung trong nhirng thiét ké c6 yéu cau dic biét. Pap tmg cua bd diéu khién c6 thé duoc
mo ta dudi dang do nhay sai s6 ciia bd diéu khién, gia tri ma bo diéu khién vot 16 diém
dat va gia tri dao dong ciia hé thong. Luu y 1a cong dung cta giai thuat PID trong diéu
khién khong dam bao tinh tdi uu hodc 6n dinh cho hé thong.

Vai tng dung c6 thé yéu cau chi st dung mot hodc hai khau tiy theo hé théng. Piéu nay
dat duoc bﬁng cach thiét dat doi loi cta cac dau ra khong mong muén vé 0. Mot bo didu
khién PID s& duoc goi 1a b diéu khién PI, PD, P hoic I néu ving mit cac tac dong bi
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khuyét. Bo diéu khién PI kha pho bién, do dap tng vi phan kha nhay ddi v6i cac nhidu do
luong, trai lai néu thiéu gia tri tich phan cé thé khién hé théng khong dat duoc gia tri
mong mudn.

Hinh 3.60: B diéu khién PID

3.5.3.2. Thiét ké Mach dién diéu khién tw dong

N STT cHD THICH
L J 1 CB Tiag
Lk T e
i =
[ —), o | o

= N T
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Hinh 3.61: Mach dién diéu khién tu dong
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3.5.4. Theo doi sw 1am viéc ciia h¢ thong diéu khién tw dong
3.5.4.1. Vin hanh hé thong diéu khién tw dng:

Khong khi dugc quat hit vao va duge ha nhiét d§ boi hé théng lam lanh dé ngung tu hot
nudce thanh dang 1ong. Nhiét do ngung tu nude duge duy tri & khoang 15°C — 17°C. Ta
duy tri khoang nhiét d6 nay bang cach tit may nén dén khi cam bién nhiét d6 bao ¢ 15°C.
Sau khi ngung méy nén nhiét do khong khi bat dau tang 1én, dén khi nhiét do dat 17°C.
Timer nhén tin hiéu tir bo hién thi nhiét d6 va bat dau chay trong khoang 2 phat. Hét 2
phut may nén bat dau hoat dong lai. Khi may nén tat quat hiit khi van hoat dong dé hut
khong khi.

Néu muc nudc tai bdon chira nuée loc vuot mic trén (750 mm) cua Relay do muc thi tat
ca hé thong lam lanh cho dén khi nudc ha xudng mic thap (100 mm) thi hé théng hoat
dong lai.

3.5.4.2. Ché dg vidn hanh ciia mach di¢n diéu khién tw dong:

Ngudn dién dugc cip qua CB Tong (1) (trang thai dong dién)

CHU THICH
CB Tilag
Relay do mée:

Hydp
Relay nhift 43
theo mic

3+
i
i

7 s @

oy

Hinh 3.62: Trang thdi diéu khién déng mach

Néu hé théng lanh xay ra su ¢b (qua tai, ngan mach, chap mach) thi CB Tong (1) tu dong
ngit dién.
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Hinh 3.63: Trang thai diéu khién ngdt mach

Pién dugc cap dén Relay do mirc (2) (2 mirc) mac ndi tiép véi hé théng lam lanh phia
sau. Céc thiét bi phia sau dugc mic song song voi nhau nham khong thay doi dién ap
220V.

1 CB Ting
2 Ralay do mirc
77 P v
4 Hy dp
5 Relay nhift 8§
theo mire
[
T

L

J
Lﬂéj
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— 1
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gy |
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Hinh 3.64: Trang thdi diéu khién ngdt mach cdc thiét bi song song
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Néu muyc nudc trong bon chira cao vuot mie trén (750 mm) thi Relay do murc (2) ngat
dién toan bd hé théng lam lanh cho dén khi muc nudc ha xudng mirc thap (100 mm) thi
Relay do mtrc (2) dong dién cho hé théng lam lanh hoat dong tro lai.

CB Thog
Relay do mire

L

)
Lﬂil

O
= iz N

Hybp
Reluy nhijt &)
theo mix:

Hinh 3.65: Trang thdi diéu khién déng mach do ro le

Trong qua trinh hoat dong, ban dau nhiét do khong khi trong budng lanh khoang 24°C
(theo bang khao sat), cam bién nhiét do (5) (déng dién) truyén tin hiéu dén Timer (7) 1am
ngd 1-4 md, 1-3 dong, 6-8 dong sau 2 phit lam may nén (8) chay.

CHO THICH
CB Thag

Ralay do marc

Vi

Hy dp
Relay nkift 6§
theo mire
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Hinh 3.66: Trang thai diéu khién dong mach theo tin hi¢u nhiét do
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M4y nén (8) hoat dong lam lanh khong khi bang méi chat 1am lanh. Nhiét do khong khi
giam xubng 15°C, cam bién nhiét d6 (5) do dugc, ngit mach va truyén tin hiéu t6i Timer
(7) 1am ngd 5-8 dong, 6-8 md, 1-4 dong, 1-3 md, may nén (8) ngung hoat dong.

Cal THICH
CB Ting

Relay 8o mire

e -

Mi-to qugt

Hy ip
Relxy nhift 6
theo mie

N
(e
N

)

/
5)
®
bo

Hinh 3.67: Trang thai diéu khién ngd't mach theo tin hiéu nhiét do

Trong khi may nén (8) ngung thi quat van tiép tuc hoat dong hut khong khi 1am nhiét do
budng lam lanh tang 1én cho dén khi cam bién do nhiét d6 (5) bao 17°C thi truyén tin hiéu
dén Timer (7) , ngd 1-3 déng, 1-4 mo, 6-8 dong sau 2 phut 1am may nén (8) chay.

Quat (3) dugc mic song song v6i hé thdng 1am lanh va ludn hoat dong ké ca khi may nén
(8) tat.
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3.6. Trién khai hé thong thiét bi quy mé pilot tai hién truong

3.6.1. Tién hanh lya chon dia diém lip dit hé théng thiét bi pilot 1am lanh tich 4m

Truong Tiéu hoc Vin Lam (xa Phudc Nam, Thuan Nam) c6 100% hoc sinh 1a con em
d@)ng bao dan toc Cham thudc 3 thon: Van Lam 1, Van Lam 2 va Van Lam 3.

Nam hoc 2012-2013, Truong TH Van Lam, c6 720 hoc sinh, thudc 25 16p, trong d6 10
16p dugc day hoc 2 budi/ ngay theo mé hinh Trudng hoc méi Viét Nam (VNEN). Trudng
hién c6 20 phong hoc va cac phong chiic ndng. Khuon vién trudng co cdy xanh thodng
mat. 100% céan bg, gido vién cua truong déu c6 trinh d6 dat chuan, yéu nghé, gén bé voi
hoc sinh.

Theo thay Str Ngoc Khué, Hiéu trudng trudng, tir nam 2005 trd lai ddy, truong khong
con tinh trang hoc sinh bd hoc. Ty 1¢ huy dong hoc sinh vao 16p 1 ding do tudi hang nam
dat 100%. Pay duoc xem 1a mot thanh cong, mot sy nd luc 16n cia tap thé can bo, giao
vién nha truong.

Hoc sinh cta Truong TH Vin Lam déu 1a con em dong bao dan toc Chiam, ba me lam
néng, cudc sdng con nhidu kho khan thiéu thdn; Trudng Tiéu hoc Vin Lam ciing 1a mot
trong nhitng ngdi truong nam trong khu vuc chiu han cta tinh Ninh Thuan. Hoc sinh va
can bo gido vién ciia truong cling nhu ngudi dan trong khu vuce gip rat nhidu kho khin
trong viéc giai quyét vat d& nude udng, va nude sinh hoat, dic biét vao mua khé.

3.6.2. Lip dit thiét bj pilot va danh gia s 6n dinh ciia hé thong
3.6.2.1. Vin chuyén va lip dit hé thong

Hé théng tach 4m véi cong sudt thiét ké 200 L/ngay sau khi dugc ché tao va van hanh thir
nghiém da duogc chuyén dén truong tiéu hoc Van Lam tai huyén Thuan Nam, tinh Ninh

Thuan (xem hinh 3.68.) dé tién hanh lap dit tai hién truong.
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Hinh 3.68: Céng tac van chuyén hé thong tach am 200 L/ngay.

Cong tac xay lip nén moéng ciing duogc trién khai dé c¢b dinh hé thdng nhu trong hinh

3.69. Sau d6 hé théng diéu khién duoc kiém tra va lap dat nhu trong hinh 3.70.
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Hinh 3.69: Céng tdc xdy ldp nén méng va ldp ddt hé thong tach am 200 L/ngdy.
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Cong tac kiém tra va lap dat bo diéu khién hé thong tach am 200 L/ngay

Hinh 3.70:
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Tiép theo 1a hé thdng pin ning luong mit troi bao gdm 60 tim panel va bo diéu khién
dugc lap dat nhu hinh 3.71 — 3.72. Trong d6, bd diéu khién bao gém 3 hop chuyén ddi
dién 4p tir mot chidu sang xoay chiéu va mot hop chuyén d6i dién ap xoay chiéu tir 1 pha

sang 3 pha dé van hanh hé thong.

A A AT T O LT A
S EERREN FEERED RN NENEND ERNNIR L
/T JETEE TR T AR

Hinh 3.72: Hé thong diéu khién nguon cung cdp nang liwong mdt troi
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3.6.2.2. Vin hanh kiém tra hé thong

a) Van hanh Kiém tra hé théng pin ning lwong mit troi

Hé thong pin ning luong mit troi bao gdm 60 tAm panel, duoc chia 1am 3 cum, mdi cum
20 tdm, hoat dong v&i cong suét trung binh 2.5 kW cho mdi cum (xem hinh 3.73). Nhur
vay, dién ning tir ngudn pin nin luong mat troi co thé cung cip véi téng cong suit dat
7.5 kW, dap tng nhu ciu dién ning cia hé thong bao gdbm may nén SkW 1a thiét bi st
dung nhiéu dién niang nhét cta ca hé théng va bom trong hé thdng loc nudc RO véi cong

suat khoang 480W.

Hinh 3.73: Céng sudt phat dién ciia hé thong pin ning leong mdt troi

b) Van hanh kiém tra hé thong lam lanh tach am

Ngudn dién mot chiéu tir pin nang luong mit troi duoc chuyén doi sang ngudn dién xoay

chiéu dé cung cip cho hé théng tach 4m hoat dong bang hop chuyén dbi dién ap. O day,
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nhom nghién ctru ciing da thiét ké ché tao bd chuyén ddi dién ngudn (nhu di trinh bay ¢
trén) dé hé thong c6 thé sir dung dong thoi 2 ngudn dién: dién tir pin ning luong mat troi
(ngudn chinh) va dién tir ludi dién qudc gia (ngudn phu); nham giai quyét van dé khi mat

nguodn dién tir pin ndng lugng mat troi hodc khi can van hanh h¢ thong vao ban dém.

Nguon dién 1 chi€u duoc chuyén doi sang ngudn di¢n xoay chiéu véi tan s6 S0Hz, dién

thé 380V va hé théng van hanh v6i cuong d6 7.77A (xem hinh 3.74)

Hinh 3.74: Théng so vdn hanh hé thong tach am 200L/ngay
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3.7. Van hanh hé thong va danh gia @6 on dinh cia thiét bi trong diéu kién

thuc té

3.7.1. Van hanh hé thong 1am lanh tich 4m pilot tai hién truwong

Sau khi hoan thanh viéc lap dit, hé théng dd duoc van hanh thir nghiém nhim danh gia
kha nang dép ung céac diéu kién thuc té (do ém, nhiét do, kha nang chéng chiu mua bao,
kha ndng cung cép dién mat tro1, kha nang bu dién ludi, cong suét cép nuodc, do sach cua
nudce va kha nang dap ung tiéu chuin nuée uéng ctaBoY Té, muc nang lugng ti€u thy,
gia thanh so bo cta hé thong)

- Sau khi ché tao, hé théng duoc thir nghiém khi sir dung dién ludi, van hanh
lién tyc trong 7 ngay. Két qua cho thay khi hé théng lam viéc 6n dinh, ning suét co
thé dat 260L/ngdy va luong dién niang tiéu thu khoang 40 kW trong 01 ngay (8
gio/ngay) nhu trong hinh 3.75.

- Sau khi van chuyén, lép dat tai Truong Tiéu hoc Van Lam, tinh Ninh Thuén:
Hé théng duoc van hanh lién tuc cho dén nay, st dung nang luong mat troi. Két
qua cho thay: Hé thdng 1am viéc on dinh, dat nang suit 200L-260L/ngay, tuy thudc
nhiét do va d6 am timg thoi ky khac nhau. Chi tiét dugc trinh bay trong chuyén dé
8 clia de tai.

- Chat luong nudc udng dugc kiém tra tai phong thi nghiém Moi truong,
Truong Dai hoc Tai nguyén va Moi truong Tp.HCM va tai Trung tdm Ky thuat
tiéu chudn do ludong chat lugng 3 (QUATEST 3), két qua cho thay nudc udng thu
dugc dat tiéu chuan cia B6 Y Té (xem phu luc).

- Hé théng dién mat tro1 va may moc thiét bi d3 vuot qua nhirng thir thach khi
mua mua bio dén, cu thé 1a con bao sb 9 (con bao Usagi) vao ngay 24-25/11/2018,

hé théng van 1am viéc binh thuong.
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Hinh 3.75: T 5ng luong nuoc thu dwoc va dién nang tiéu thu khi van hanh hé thé'ng tai

Ninh thuan

3.7.2. Hiéu chinh thiét ké
3.7.2.1. B6 sung thiét bi dinh gio

Nham dam bao hé thong van hanh khong bi qua tai, dong thoi dé tiét kiém dién ning tiéu
thu cua hé thong, nhom d3 nghién ctru lp dit thém bo dinh gio dé didu khién thoi gian

van hanh cua thiét bi nhu hinh 3.76.

Bo dinh gio hoat dong theo ché do dong va ngit hé thong thiét bi. Cu thé 1a khi dén thoi
diém nhat dinh bd dinh gio s€ dong mach dién, hé théng s€ hoat dong; sau mot khoang

thoi gian dugc xac 1ap, bo dinh gid s& ngit mach dién dé dimg hé thong. Nhu vay, hé
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thong s& c6 duge khoang thoi gian nghi, va bo phan quan trong nhét ciia hé thong 1a may

nén s€ dugc dam bao khong bi qua tai.

Hinh 3.76: Thiét bi dinh gic ciia hé thong tach dm

Nhom nghién ctru da tién hanh khao sat khoang thoi gian nghi cia may véi muc tiéu dam
bao d6 bén may nén cua hé thong hoat dong tot va ning suat nude sach thu duoc van dam
bao yéu cau su dung. Ché d6 van hanh cua hé thong dugc nghién ctru theo cac phuong an

(liét ké trong bang 3.4.), cu thé nhu sau:

Bang 3.4: Cdc phwong dn vin hanh hé thong thiét bi tach am 200 lit/ngdy tai Ninh Thudn

Ché dj hoat dong Thoi gian hoat dong Thoi gian nghi
(phut) (phit)

Phuong an Al 100 5

Phuong an A2 100 10
Phuong é4n A3 100 15
Phuong an A4 100 20
Phuong 4n AS 100 25
Phuong an A6 100 30
Phuong an B1 120 5

Phuong an B2 120 10
Phuong én B3 120 15
Phuong an B4 120 20
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Phuong an BS

120

25

Phuong an B6

120

30

Nhém nghién ciru da tién hanh do luong nude thu duge va thong ké trong bang 3.5

Bang 3.5: Két qud vin hanh hé théng theo cdc phirong dn khdc nhau

Tong thoi gian hoat | Tong lwong nwée thu | Ning suat hiru
STT | Phwong an dong duge ich
(phtit) (lit/ngay) (it/h)
1 Al 445 171,33 23,1
2 A2 410 155.80 22.8
3 A3 375 127.50 20,4
4 A4 340 68.57 12,1
> AS 305 39,65 7.8
6 A6 270 23.40 5.
7 Bl 465 212,35 274
8 B2 450 204,00 272
9 B3 435 199,38 275
10
B4 420 156,10 223
1
B5 405 95.18 14.1
12 B6 390 66,30 10.2
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Két qua cho thiy, khi hé thong van hanh theo phuong 4n A (tirc 1a cir mdi trong 60 phut,
hé théng s& dugc nghi voi cac khoang thoi gian 1an luot tir 5 dén 30 phit), tong luong
nudce thu duge trong ngay dat 171,33 lit cho truong hop nghi 5 phit va giam dan xudng
con 23,4 lit cho trudng hop nghi 30 phut (xem hinh 3.77). Nhin chung, hé thong chwa dap

g duoc cong suit yéu cau cua thiét bi 1a 200 L/ngay.
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Hinh 3.77: Tong lwong nuée thu dwege khi van hanh hé thong theo phwong dn A

Trong khi d6, néu van hanh hé théng theo phuong an B (tic 1a hé thong s& 1an luot nghi
tir 5 dén 30 phat cho mdi 2 gio hoat dong), tong lwong nudce thu duge co thé dat hon 200
lit trong truong hop nghi it hon 15 phat (xem hinh 3.78). Khi cho hé théng nghi nhiéu
hon 15 phut, tong luong nude thu duge giam dang ké, d6 1a vi khi hé thdng nghi qua 1au,
nhiét do trong gian lanh s& ting 1én cao, va nhu vdy hé thdng s& ton nhiéu thoi gian hon
dé 1am lanh cho nhiét d6 giam xudng thap hon nhiét d6 diém swong dé nude co thé ngung

tu.

Két qua ciing cho thiy rang khi hé théng nghi 5 phut, tong lugng nude thu duge 1a nhidu
nhat va dat 212,35 lit, va giam dan cho trudng hop nghi 10 va 15 phat. Tuy nhién, mtc
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giam ¢ day khong nhiéu. O day, chung ta c6 thé xem xét nang suat hiru ich cia hé thong
bang cach 1dy tong lugng nudc thu duoc chia cho tong thoi gian hé théng hoat dong; két
qua duoc trinh bay trong hinh 3.79 cho thdy rang mic du phuong an B3 (nghi 15 phut) c6
tong luong nudc thip hon nhung ning suit hitu ich lai c6 phan cao hon 1 ti so véi

phuong an B1 (nghi 5 phut).

250,00

212,35
: 204,00 49938

200,00
156,10

150,00

100,00 95,18

66,30
50,00 [
T T T T T
1 2 3 4 5 6

Phuong an B
Hinh 3.78: Tong lwong nwéc thu dwoe khi van hanh hé thong theo phwong én B

Py

Tong lwong nwéc thu dworc (lit/ngay)
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Hinh 3.79: Ndang sudt hitu ich khi vdn hanh hé thong theo phwong én B
Nhu vay, véi muc ti€u gidm tai cho may nén cia hé¢ théng duoc nghi va dam bao téng
luong nudce van dap tng nhu cau thiét ké, phuong an B3 twong d6i phu hop trong diéu
kién van hanh cta hé théng.
Thiét bi dinh gid da duogc lip dat dé dam bao hé théng ngimg st dung tir 16h dén 8h sang
ngdy hom sau. Ngoai ra, trong khoang thoi gian hé thong hoat dong tir 8h30 dén 16h30 1a
thoi gian c6 ning tét, dé ting do bén cho thiét bi, hé théng dugc cho tam ngung 15 phut
sau mdi 2 tiéng van hanh.
3.7.2.2. Bé sung binh chira nwdc sau khi loc
Dé thuén tién cho hoc sinh st dung déng loat sau gio ra choi, hé théng duoc bod sung bon

chtra nude sach dé nha trudng c6 thé bd sung nudc dén ting 16p hoc (xem hinh 3.80).
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Hinh 3.80: Hé thong lam lanh tach am 200 L/ngay cé trang bi binh chira nuée sach
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3.8. Lam sach va khuwr trung nuwéc

3.8.1. Nong do bui va cac chit 6 nhiém trong khong khi viing Ninh Thuin

Hién nay, hoat dong quan tric moi truong khong khi tai Ninh Thuan dugc thyc hién chu
yéu & cac khu vuc thanh phd Phan Rang - Thap Cham, huyén, thi trin noi tdp trung dan
cu trong tinh, cac KCN, CCN, mot s6 co s& ché bién lang nghé, cac khu vuc khai thac
khoang san, khu du lich, bénh vi¢n, cac khu xir ly chit thai va truc duong giao thong
chinh nén bao cdo ndy chu yéu danh gia chit luong khong khi tai cac khu vuc trén va
khong c6 thong tin vé hién trang mdi truong khong khi trong nha.

Qua két qua quan tric khong khi tai cac vi tri, khu vuc déc trung, trong diém trén dia ban
tinh Ninh Thuén giai doan 2012-2015, hau hét cac thong s6 6 nhiém déu dat quy chuin
cho phép; chi c6 mét s6 thong s6: Do 6n, bui lo ling, va CO 1a vuogt quy chuan tai mot sb
vi tri quan trac nhung khong dang ké. Nhu vdy, chat luong khong khi tai cac khu vuc
quan tric noi riéng va trén dia ban toan tinh néi chung con kha tbt, chua c6 dau hiéu 6
nhiém khong khi do cic hoat dong giao thong, cong nghiép, nong nghiép, cac khu du
lich, cang ca.

3.8.1.1. Dién bién é nhiém tong bui lo lirng

Qua cac nam, tai hau hét két qua quan tric khong khi trén dia ban tinh Ninh Thudn, ham
luong bui lo limg déu nam trong gidi han cho phép. Két qua quan tric ciing cho thiy ham
luong bui lo ling thay doi tiiy thudc véao timg linh vuc nganh nghé, timg vi tri khu vuc,
nhin chung ham luong bui cao nhit vao nim 2012 va c¢6 xu hudéng giam dan giai doan
niam 2012 - 2017, thé hién trong cac biéu do sau:
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Hinh 3.81: Ham lwong tong bui lo lirng tai cdc vi tri giao théng giai doan 2012 - 2017

m2012 m2013 m2014 m2015 m2016 m2017

KK-HTO05 KK-HTO06 KK-HTO07
Du lich
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Hinh 3.82: Ham luong téng bui lo lung tai cdc vi tri du lich giai doan 2012 - 2017
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Hinh 3.83: Ham luong téng bui lo lung tai cdc khu vuc cang ca giai doan 2012 - 2017
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Hinh 3.84: Ham lvong bui lo lung khu vuc khai thac, san xudt, béi réc giai doan 2012 -
2017

155



m2012 w2013 w2014 w2015 m2016 m 2017

il ||| a

KK-HT25 KK-HT26 KK-HT29
Khu vee dan cw

== ) 1D
O
o O

TSP (ng/m?)
3

L
o

=

Hinh 3.85: Ham luong téng bui lo lung tai cdc khu vic dan cuw giai doan 2012 - 2017
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Hinh 3.86: Ham lwong tong bui lo lirng tai cdc vi tri quan trdc trong nam 2017

Két qua quan tric trong nim 2015 cho thdy, ham luwong bui lo limg tai chg Phan Rang
cao dot bién va vuot quy chuan cho phép 1,14 lan.
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Ham lugng téng bui lo Itrng nam 2017 cho théy, néng dd bui cao tai cac khu vuc giao
thong, khu dan cu, khu vuc cac cong ty 16n, khai thac khoang san, va thép tai cac khu du
lich, noi it tdc nhan gay 6 nhiém vé bui, cu thé:

- Tai cdc khu viee giao théng: Nong d6 TSP tai cac khu vuc giao thong dao dong tir 165 -
285 pg/m3 va dat quy chudn cho phép.

- Khu du l,z'ch:No”hg do TSP tai cdc khu du lich dao dong tur 83 - 265 ug/m3 va dat quy
chudn cho phép.

- Khu viee cang cd: Nong d6 bui TSP tai cac cang ca dao dong tir 96 — 260 pug/m3 va dat
quy chuan cho phép.

- Khu vuee xir Iy chdt thai, bai rac: Nong d6 TSP tai cac khu vyc xir 1y chét thai dao dong
tir 114 — 205 pg/m3 va dat quy chuan cho phép.

- Khu céng nghiép, cum céng nghiép va lang nghé: Nong d6 TSP tai cic khu cong
nghiép, cum cong nghiép va lang nghé dao dong tir 96 — 215 pg/m3 va dat quy chuan cho
phép.

- Khu vyec khai thac khodng san: Néng doé TSP tai khu vuc khai thac khoang san Titan xa
Phudc Dinh huyén Thuin Nam, ndng d6 bui c6 giam nim 2014 con 110 pg/m3.

- Khu vuc bénh vién: Néng dé TSP tai khu vuc bénh vién tinh 165,4 pg/m3 va dat quy
chuén cho phép.

- Khu dan cu: Néng do TSP tai cac khu vuc dan cu dao dong tur 102 — 258 pg/m3, dat
quy chuan cho phép, va c6 thay doi tury tirng khu vurc.

- Khu viee cde céng ty Ion: Nong dd TSP tai cac khu vuc cac cong ty 16n dao dong tir 122
- 233,7 ng/m3 va cac vi tri quan tric dat quy chudn cho phép.

3.8.1.2. Cic nguon gdy é nhiém khong khi

Nguon gay 6 nhidém méi truong khong khi rat da dang. D6i véi méi truong khong khi tai
thanh phd, huyén, thi trin thudc tinh Ninh Thuan, 4p luc 6 nhiém chu yéu do hoat dong
giao thong van tai, hoat dong xay dung, hoat dong cong nghiép, sinh hoat ctia dan cu,
lang nghé va xtr Iy chét thai.

A. O nhiém khong khi tir hoat dong cong nghiép
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Bén canh nhimg loi ich kinh té to 16n, hién nay cic hoat dong tai cdc cum khu cong
nghiép, khu khai thac ché bién khodng san, vat liéu xay dung, nha may san Xuét giai doan
2011 -2015 12 ngudn 6 nhiém méi trudng khong khi chi yéu, cu thé:

a) Ngu(”in 6 nhiém do hoat déng ciia cdc cum khu cong nghiép

Két qua diéu tra tinh hinh quan Iy méi trudng khi thai cac cum va khu CN

trén dia ban tinh Ninh Thuén ctia Trung tim Quan tric Méi truong Ninh Thuan
nhu sau:

J KCN Thanh Hai

— Nguédn va luong phat sinh: Khi thai phét sinh tir hoat dong san xuat cia nha may
trong cum cong nghiép, dugc cdc nha may xur 1y trude khi thai ra moi truong.

- Muc d6 6 nhiém méi trudng: nhe
— Phuong phép xu ly:
. Xt Iy khi thai do d6t dau F.O: Sir dung phuong phap hép thu.

° Xt 1y khi thai chura byi: Str dung thiét bi loc bui véi mot cép loc (sur dung tui loc
vai dé loc tinh).

° KCN Phwoc Nam

KCN Phuéc Nam c6 dién tich khoang 369,92 ha, hién nay c6 02 nha may dang hoat dong
trong KCN, bao gébm: Nha mdy san xuat gach 6ng khong nung - gach polyme (Cong ty
TNHH XD va trang tri ndi that Van Gia) va Nha may san xuat than Thao Moc (Cong ty
TNHH MTV Long Kim Phat). Pac thu cia 02 nha may nay it phat sinh khi thai nén
khong gay anh huong dén méi truong xung quanh.

o CCN Thap Cham:

— Ngudn va luong phat sinh: Ngudn va luong phat sinh: Cum cong nghiép hoan
thanh vi¢c xay dung co so ha tﬁng, hién tai c6 08 nha may trong cum cong nghiép.

- Mtrc dd 6 nhiém moi truong: nhe
— Cong trinh xtr 1y khi thai: dang hoat dong.
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— Hiéu qua xtr 1y t6t
o CCN Quaing Son:

CCN Quang Son c6 quy mo di¢n tich 50,28 ha. Hién nay, CCN Quang Son chua thuc
hién dau tu ha tang k¥ thuat, tuy nhién c6 03 doanh nghiép diang ky xay dung va da di
vao hoat dong, do6 1a Cong ty TNHH-TM Quéang Thuén (Du an gach Tuynen), Cong ty
TNHH Quang Phat, Cong ty TNHH xay dung va khai thac ché bién 1am san Soéng Tra.
Tinh dén thang 6/2015, chwa c6 van dé 6 nhiém méi trudng tir cic nha may nay.

Nhin chung méi trudng chét lugng khong khi xung quanh cac CCN, KCN va mot sd co
s& san xuat kinh doanh twong d6i tot. Tinh dén thoi diém hién tai thi KCN, CCN van
chua phai 13 yéu t6 gy 6 nhiém méi truong khong khi xung quanh trén dja ban tinh Ninh
Thuan.

b) Nguon 6 nhiém do hoat dong cua cac nha may san xudat, ché bién quy mo vira

Trén dia ban tinh, mot sb co s& san xuit cong nghiép quy mé vira ¢6 kha ning giy 6
nhiém moi truong khong khi chinh, cu thé: nha may xi mang Phuong Hai, nha may gach
men Du Long, nha may gach men Phuéc Nam, Xi nghiép Ché bién thach cao My Puc,
Nha may duong Thap Cham, Nha may tinh bot mi Ninh Son (Cong ty Fococev), Nha
may ché bién hat diéu (Cong ty San xuat Nong san Ninh Thuan). Mdi nim cic nha may
nay st dung nhién liéu 1a dau, than da, cti, bd mia voi tong khdi lugng:

— Than cam: 5657 tan/nam.
—  Dau: 991 tin / nm.

~  Cii: 569 tan /ndm.

— Bi mia: 18000 tin /nam.

- V6 hat diéu: 5000 tAn/nam.

V6i luong nhién liéu 1am nguyén lidu d6t nhu trén, hang nam hoat dong san xuét cong
nghiép trén phat sinh mot luong chat khi nhu Bang 3.6.
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Bang 3.6: Chat 6 nhiém khong khi cua mot $6 co s& san xudt chinh tai Ninh Thudn

Chat 6 nhiém DPon vi tinh Lwong phit sinh
CcO Tan/nam 77.4
NOx Tan/nim 163
SO2 Tan/nam 83.1
Bu Tin/nam 1747
\Yele Tan/nam 438

c) Nguén gdy 6 nhiém khéng khi do hoat dpng khai thdc khodng sin

Pic thi cia nganh cong nghiép khai thac khoang san va san xuat vat liéu xay dung phat
sinh rat nhiéu bui va khi thai, trong d6 khai thac da xay dung tai cac cum mo nhu: mo da
Lac Tién, m6é da Mavieck, mo da Hon Giai, mé da Co Lo da gay tac dong tong hop do
bui va khi thai cta cac doanh nghiép khai thac, ché bién da da gy anh hudng cho chinh
cong nhan lam viéc tai cdc cum mo va cong déng dan cu séng xung quanh.

B. O nhiém khéng khi tir hoat dong xAy dung va giao thong
a) Hoat dong giao thong

Bén canh céc hoat dong cong nghi¢p thi hoat dong giao thong van tai cling 1a mdt trong
nhirmg nguyén nhan chinh gy 6 nhiém khong khi, cu thé & luong khoi, bui, tiéng 6n phat
sinh ctia cac phuong tién giao thong trong qua trinh di chuyén luu thong.

Theo thong ké ctia Phong canh sat giao thong Cong an tinh Ninh Thuén va Cuc thong ké
tinh Ninh Thuan, giai doan 2011- 2017 ) lugng mo t6 va 6 to cu thé nhu sau:

— MO to, xe may: > 110.000 chiéc.

— O t0: 4460 chiéc, trong do:

— O t6 chd hang: 2180 chiéc

— O t6 chd khach: 1128 chiéc

—  Xe bus: 24 chiéc

— Tinh toan dua vao hé s 6 nhiém phat sinh cta td chirc y té thé giéi WHO

— Nam 1992, véi mét luu lugng xe nhu ké trén, tai lugng khi thai phat sinh tir hoat
dong giao thong nhu bang sau:

160



Bang 3.7: Tai lwong 6 nhiém do hoat dong giao théng

Tai lwong 6 nhiém (Tan/km)

s . P

Phwong tién

TSP SO; NO« CcoO VOC
Xe may - 42 33 2.200 330
Ot6 03122 4.1255 11.1946 70.1558 9.9458

b) Hoat dong xdy dung

Giai doan 2011 -2017, Ninh Thuan khong c6 cac hoat dong xay dung quy mo 16n nhu
xay dung nha cao tang, dudng cao tdc, dau tu xay dung co so ha ting cho cac khu d6 thi
méi. Hoat dong xay dung hau hét 1a xay dung cac cong trinh dan dung, dudng giao théng
noéng thon va dé thi nén cac ngudn giy 6 nhiém do khi thai, bui tir hoat dong xay dung 1a
khong nhiéu.

C. O nhiém khéng khi tir qua trinh dot cac dang nhién liéu

Dua trén cac co s& hé s6 6 nhiém ctia WHO vé viée st dung céc loai nhién li¢u ddt nhu:
cui, gas, dau,... va tinh hinh st dung chat ddt tai cac hod dan cu trén dia ban cac khu do
thi Ninh Thuén, tai lugng 6 nhiém khong khi do qua trinh str dung nhién liéu ddt tai cac
khu d6 thi tinh Ninh Thuan nhu sau:

Bdng 3.8: Két qua tinh todn hé sé 6 nhiém khéng khi do sinh hoat

Loai nhién Hé s6 6 nhiém (kg/nguwoi/ngay)
liéu s
dung Bui SO: NO« coO THC
Gas 1.,50x 10-6 | 1.83x10-7| 516x10-5| 1,06x10-5| 4.26x 10-6
Déu 518x10-6 | 1.64x10-4| 706x10-5| 1.61x10-5| 581x10-6
Than 444x10-5| 1.73x10-4| 797x10-5] 2,66x10-6 | 4.80x 10-7
Cu 7,56x10-5| 1,07x10-5] 9,17x10-6| 458x10-4| 232x10-4
Trung binh | 3,17x10-5| 8,69x10-5| 518x10-5( 1,22x10-4| 6,06x 10-5

Tur hé s trén c6 thé xac dinh tai lugng 6 nhiém do qua trinh sir dung nhién liéu dot tai
cac khu d6 thi tinh Ninh Thuan.
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Bang 3.9: Tai luong 6 nhiém khong khi do sinh hoat cdc do thi Ninh Thudn

Tai lwong 6 nhiém (tAn/nam)

Do thi Din s6 Bui SO, NO; Cco THC
TP.PR-TC 133.800 1,54 4,24 2,52 5,95 2,96
TT.Phude Dan 25.200 0,29 0,80 0,47 1,12 0,55
TT.Khanh Hai 15.600 0.18 0,49 0,29 0,69 0,34
TT.Tan Son 12.000 0.13 0,3 0,22 0,53 0,26
Téng cong 186.600 2,36 5,92 3.52 8,30 4,12

Nhu vay, thong qua tdi lwong 6 nhiém dugce xic dinh nhu trén thi lugng thai CO 1a cao
nhét, ké dén 1a SO2. Thanh phd Phan Rang - Thap Cham c6 lugng thai 16n nhét, ké dén 1a
thi trin Phudc Dan va Khanh Hai.

3.8.2. Lwa chon phwong phap lam sach khong khi va lam sach nwéc

— Pé lam sach khong khi khoi bui va cac hat lo ling, chung tdi 4p dung tim loc x6p
dé loc khong khi trudce khi dan vao may.

— Véi cac hat bi kéo theo, bon chira nuéc thd s& 1am nhiém vu cua thiét bi lang gan
dé tach cin lo limg trude khi bom qua hé thong loc nude.

- Pé loc nudc , dé tai lya chon cac phuong phap loc da duoc phat trién va phé bién
trén thi truong dé thuan tién cho ngudi sir dung trong qua trinh thay thé, sira chira

nhu loc RO, hip phu biang than hoat tinh, khoang héa nho dng gdm,....

3.8.3. Thiét ké h¢ thong, ché tao, lip dit thiét bi lam sach nwéc quy mé pilot.
3.8.3.1. Nguyén ly hoat dpng ciia hé thé'ng loc nuoc

Dau tién nude tir dan lanh ciia may tach 4m duogc cung cAp vao may sé& di qua cot loc sd
1. L5i loc nay dugc 1am tir soi tho PP (polypropylen), cé cong dung ngin chin chét ban,
bun dat ri sét.
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Sau d6 nudc s& duoce hit tir cot loc sb 1 sang cOt loc s6 2. Trong cot loc s6 2 c6 chira than
hoat tinh c6 tac dung hép thu chit hitu co, chtra thanh phan cation khir do cing cua nudc
bao vé mang R.O mang lai ngudn nudc trong lanh va c¢é vi ngot ty nhién.

Tiép theo nude s& duoc hut sang cot loc s6 3. Vi nguyén liéu 1a than hoat tinh ép (CTO)
ot loc s6 3 1am nhiém vu hép thu mui vi chat hitu co, thudc trir sdu, chat diét con trung,
kim loai ning, clorin trong nuéc. Ngoai ra con c6 chirc ning ngan chin bun dat ri sét co
kich thudc > 5 micro.

Nudc dugc loc qua cdt loc s6 3 sé tiép tuc duoc déy sang mang loc R.O. Tai day nudc
dugc tach thanh 2 phan 1a nuéc tinh khiét s& duge di qua mang R.O con lai s& dugc dan
qua van thdi va thai ra ngoai.

¢ Nuée di
Chii thich . — digeloc
— Hirémg dong nirdc 33
0 Bom ip vankhoabinhdp
@ Mingloe R.O
G)1 Citloesal £IS
(3)I1 | Citlgess2 -—
G-I | Catloesds
) Van dién & G)
@ Vanip cao @ D)
&) Binh dp
[0) Van xi thii
Léiloc Cacbon CL- T33
@ Vanip thip \—
@ Van suc mang R.O
() Cit locsd 6
13) Cétlocss 7
3 Citloe st 8
[E) Ct loc st 9

Hinh 3.87: May loc nudc.

Mang loc R.O dugc san xuét tai M7 hoat dong theo co ché thAm thau nguoc, chiu duogc
ap luc cao va c6 khe ho cuc nhé (0,0001 micro) c6 cong dung loai bé hoan toan cac chét
ran, khi hoa tan trong nudc, cac ion kim loai, kim loai nang, vi sinh vét, vi khuén, cac
chat hitu co 1am cho nudc trd 1én hoan toan tinh khiét nhung khéng lam thay di tinh chat
1y hoa ctia nudc. Do d6, nd dugce coi 14 thanh phan quan trong nhat ctia ca hé thong.

Nuée tinh khiét tur mang loc R.O s& duoc dan t6i 13i loc than hoat tinh T33. Trong 15i loc
nay chura thanh phén Cacbon c6 tac dung diét khuan, hép thu mau, 1am mém, can béng do
pH cho nudc tinh khiét hon.
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Trai qua 5 cép loc, nudc trd nén tinh khiét hon. Nhung chiing ta cé thé tang thém 4 15i loc
nira dé tang do khoang cho nudc, ciing nhu diét cac vi khuan lot qua khe hé ciia mang
R.O.

Tiép theo nude tir ¢t loc T33 s& dugc din dén 16i loc cung cap ndng do oxy cling nhu do
thoang cho nudc — 161 bong gdm.

Sau d6 nudc tiép tuc din qua 15i loc Alkaline chirc ning chinh ting pH, tao nudc kiém
tinh, trung hoa axit du thira trong co thé. R6i dén viée cung cip cac khoang chat co loi
cho strc khoe nhd da khoang Maifan tai 16i s6 8, va cong doan cudi cung 13 tiét tring
nude nhd vao tia hong ngoai xa tir nhitng hat sir ¢4 kha ning hap thu céc tia nay, cong
doan nay giup diét 100 % vi khuén tdn tai trong nudc.

Trai qua 9 161 loc trén, nguén nude ching ta thu dugce tai voi ra ddm bao v¢ sinh va an
toan khi str dung.

3.8.3.2. Lwa chon va dé xudt hé thong loc RO phit hop véi hé thong tich dm
a) Lai lgc tinh (10i polypropylen)

Cot loc tinh bao gdm vo bon loc tinh bang inox va cac 16i loc tinh 5pum chtra bén trong c6
tac dung loai bo cac tap chat lo limg c6 trong nudce. Loi loc tinh dwoc cdu tao tir
polypropylene duoc nén ép véi ap suit cao dé tao thanh hé théng loc co kich thudc mao
quan 5pm. Nude dugc dua vao bon loc tinh va di vao cac 16 loc theo cac mao quan theo
hudng tir ngoai vao.

Chtrc ning: loc céc tap chit c6 kich thudc > 5 pm nhu cic chit huyén phu, cac dang ri
xét, bun dat hay cac vat chat lo limg trong nuée, dong thoi cling ngin can bot cac yéu td
vi sinh tran vao bén trong hé théng.Céc chit ban nay duoc gitr lai trén bé mat vat liéu loc,
nudc sach sau khi di vao trung tam cua 161 loc s€ dugc tap trung tai day bon va dua ra
ngoai.
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Hinh 3.88: Loi loc tinh.

Thay thé: 15i loc tinh duge st dung lién tuc khong hoan nguyén. Tudi tho cta 16i loc tinh
khoang tir 6 thang dén 1 nim tiy theo hing san xuat va chét luong nudc cip vao. Vi viy,
sau 6 thang hodc 1 nim ta nén thay 13i loc tinh 1 1an.

b) Li loc s6 2: Than hoat tinh GAC (Granue Activated Carbon)

L3i duge cau tao bdi mot vo nhua, chira bén trong 1a than géo dira duoc hoat héa. Than
hoat tinh c6 tinh ¢6 ciu truc Xép réng. Céc vét r6ng — nit vi mach, déu c6 tinh hép thu rat
manbh.

Chtrc nang: than hoat tinh ¢6 kha nang hép thu manh céc loai chit nhom, mui va hitu co
hoa tan, c6 tinh “ua nhon ghét nudc”. Than hoat tinh con ching té6 dugce hi¢u qua trong
viéc xir 1y chat phong xa, asen va amoni.

Hinh 3.89: Loi than hoat tinh.

Thay thé: viéc rira 16 than hoat tinh trén thyc té chi giup 1am sach vo nhua chira than, gin
nhu khong c6 tac dung 1am ti tao cac 16p x6p rong. Thoi gian thay thé dé xuét 1a khong
qua 10 thang.
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¢)  Loiloc sé 3: Léi than hoat tinh ép (CTO)

Dé tang hiéu qua hip thu tdi da cua than hoat tinh, ngudi ta nghién than hoat tinh thanh
dang bot nho, sau d6 ép thanh khdi, nhim 1am tang dién tich bé mit tiép xuc vo1 nudce, do
doé lam tang hiéu qué xtr ly. Loi1 than ép thuong cd hi¢u quéa hon so véi 161 than dang hat.

Chtrc nang: than hoat tinh ¢6 kha nang hép thu manh céc loai chdt nhon, mui va hiru co
hoa tan, co6 tinh “wa nhon ghét nude”. Than hoat tinh con chimg t6 dugc hi¢u qua trong
viée xir Iy chat phong xa, asen va amoni.

*'-chnno BLOCK ‘*‘e*g‘;j 3

~

Hinh 3.90: Loi than hoat tinh ép (CTO,).

Thay thé: viéc rira 16 than hoat tinh trén thyc té chi giup 1am sach vo nhua chira than, gan
nhu khong c6 tac dung 1am tai tao cac 16p x6p rong. Thoi gian thay thé dé xuét 1a khong
qua 10 thang.

d) Lai loc s6 4: Mang thAm thau ngwoc R.O
L61 loc dugce nhap khau tir USA.

Mang R.O dugc cau tao boi soi tong hop polyamid, vé ban chat rat kho phan huy trong tu
nhién.Véi khe loc si€u nhé 0.0001micron, nhé hon hang tram lan vi khuén, mang R.O loc
va loai bo hoan toan tap chit c6 kich thudc siéu nhé nhu chét rin, khi hoan toan trong
nudc, cac ion kim loai ning, vi sinh vat, vi khuén, siéu vi khuén, cac chét hitu co 1am cho
nude trd nén hoan toan tinh khiét nhung khong lam thay doi tinh Iy — hoa ctia né (hiéu
suit loai bo cia n6 1én dén trén 90%)

Neéu st dung nudc giéng khoan hodc ngudén nudc nong, d€ mang dugc st dung lau dai
nén lap thém céc cdt loc thod trude hé thong, nham lam gidm céc chat can lang, co6 thé bit
vao khong gian bén trong mang R.O, lam giam cong suat loc.
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Mang R.O c6 thé xt Iy dugc khong chi ngudén nudc ngdm ma con c6 ca nudc 1o hay ca
nudc bién.

Goang Bm kin Ong dus 18 tich tu nude

——
i

T]‘,--— Nudie ab xir i
D),

.!" = Nudc thii

fRtren_ Lip dfm
T Mang loc

rpudn Aude o S g
Va0 méng Hutng n - Lép thim thiu
cUa nurdre chura o iy
~ Mang loe
——
Hudmng nude chiy _— Lop d0m

c0a 8ong thim thiu

Lépbdovd —

Hinh 3.91: Mang loc R.O.

Thay thé — bao dudng: Mang R.O nén duoc rira bé mit (v6i van xa tay) khoang 1 thang 1
lan. Thong thuong, sau khoang 24 thang sir dung, mang R.O bat dau giam cong suét loc.
Néu thay 161 loc thé dung ky han, tudi tho trung binh cua R.O la ~3nam. DPdi véi mét sb
nguén nude tot, cd thé st dung dén 5 nam.

e) Léi loc s6 5: Than hoat tinh T33 (con goi 12 16i carbon ting cuong)

Day 1a 161 véi than hoat tinh chét lugng cao nhét, nhim bao dam toi da chat lugng nudce
dau ra, gop phan nang pH, va tao cam giac trong mat khi udng.

Hinh 3.92: Loi than hoat tinh T33.
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Thay thé: mic du duoc sir dung & phan nudc da tinh khiét, cac chuyén gia khuyén céo
khong nén dung 161 T33 qué 1 nam.

Day 1a 5 loai 161 chinh ¢6 nhiém vy lam sach nudc. Nhitng 161 khac lép thém vao hoan
toan khong c6 tac dung loc sach thém nudc ma chi 1a nhitng 161 bo sung.

Céc loai 16i chirc ning bd sung khéc
f) Lai loc s6 6: Bong gbém

Céc hat bong gém duoc lam béng céc chit vo co, kim loai déa khoang tu nhién. Mdi hat
bong gbm lai duoc san xudt bang cach pha tron theo ty 18 cn bang. Hat gbm c6 cau trc
day dac, xép va hoat dong trén mat nudc khi nude dang.

Khi nuéce di qua, cac hat gdbm nay hip thu cac chét ban, kim loai doc hai, ting cudng
ndéng do oxy cho nudc,bd sung thém khoang chat, ion can thiét...

Hinh 3.93: Léi bong gom. Hinh 3.94: Hat béng gom.
2) Lai loc s6 7: L6i tao nuwée dién giai — Alkaline
C6 chtrc nang chinh la nang pH cua nudc 1én cao.
Tao nudc kiém tinh, trung hoa axit du thira trong co thé.

Thay thé: 16 tao kiém thudng c6 tac dung trong khoang 12 thang.
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Hinh 3.95: Loi loc Alkaline.
h) Li loc s6 8: Pa khoang Maifan
B6 sung dén trén 45 khoang chét ¢o 1oi cho co thé.

Lo1 tao khoang: 161 chira cac hat gdm sinh hoc ty nhién, chira mot lugng nhé cac nguyén
t6 vi lugng magie, natri, canxi va mdt s6 loai khoang chat thién nhién...

Hinh 3.96: Loi da khoang Maifan.

Thay thé: 15i tao khoang c6 tac dung trong khoang 24 thang.

i) L6i so 9: Loi hong ngoai xa
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L5i str dung cac hat sit c6 kha ning hap thy niang luong nhiét bén ngoai dé phat ra cac tia
héng ngoai xa, tang do hoat héa cia nudc 1am cho nudc dé hép thu vao mau.

Tiéu diét cac loai vi sinh doc hai nhu: khuan trung mu xanh, ecolly, Amip an nao
nguoi. ..

Hinh 3.97: Loi héng ngoai.
i) Khir tring bing ozén

DPé dam bao khir trung tuyét ddi cho nudc ubng, hé thong dugc trang bi may phat ozén
cong sudt trung binh, c6 kha ning cung cip 4g/h (du dé xir Iy 2 m® khong khi/phut hodc
20 L nudc/h).

3.8.3.3. Tinh chon mang loc R.O

Mang duoc chon dya trén kha ning xu Iy TDS, kha ning gy ban mang, ti 1¢ thai mubi
cling nhu ning lugng van hanh can thiét. Mang em chon 1a mang FM ciia hing DOW

Nguén nudc vao ¢co TDS <2000 ppm.
S6 mang (element) n > 2.

Ap suat van hanh cao (high, pressure).
Suy ra chon mang TW30 —4014. [21].

Bdng 3.10: Théng s6 kj thudt mang FILMTEC

170



Dién tich bé mit hoat

Tén mang dong € (m?)

Téc do dong thAm
gpd (m’/d)

Ti 1€ loai muoi 6n dinh
%

TW30-4014 | 20 (1,9)

525 (1,99)

99,5

Bdng 3.11: Céc théng sé gidi han hoat dong ciia mang

Théng sb Gia tri
Loai mang TW30-4014
Nhiét d6 van hanh t6i da 113°F (45°C)

Ap suat van hanh t6i da

600 psig (41 bar)

Téc d6 dong chay t6i da

14 gpm (3,2 m’/h)

D6 giam ap suit cyuc dai 13 psig (0,9 bar)
pH van hanh 2-11

pH rtra dung dich (trong 30 phut) 1-13

Clo du tdi da <0,1 ppm

SDI 5

Ti 1€ nudce sach qua element 15%

Ti 1é thu hdi nudce sach qua ca hé thong 60%

Bang 3.12: Kich thuoc mang

Loai mang Kich thudéc inch (mm)

171




Sk

A B C D
TW30-4014
14 (356) 1,05 (27) 0,75 (19) 3,9 (99)
- n
=7 ™

i'-"‘III |( \\! I|

coal [ |~ \"-\{! =1t DDIA
\
- ﬂ ] ) U —— J
‘ |Tapa Outer Wrap
Feed End Cap ' Brin Product
Product Specifications
Active Area Applied Pressure Permeate Flow Rate Stabilized Salt

Product Part Number ft (m?) psig (bar) gpd (m¥d) Rejection (%)
TW30-2026 80635 7(0.7) Z25(15.5) 220 (0.83) 905
TW30-2514 Bl639 7({0.7) 225(15.5) 200(0.78) %95
TW30-2521 80641 13(12) 225 (15.5) 325 (123) %5
XLE-2521 154530 13(1.2) 100 (6.9) 365 (1.38) 9.0
TW30-2014 20 (19) 225 (15.5) 525 (1.98) w5
TW30-4021 BOBDE 36(3.3) 225(15.5) 00 (3.41) 995
XLE-4021 154540 36(3.3) 100{6.9) 1,025 (3.88) 9a.0

Hinh 3.98: Théng sé kj thudt ciia mang TW30 — 4014.

Chon loai module: nhu ta da biét c6 nhiéu dang module loc. Tuy nhién trén thi trudng
Viét Nam phé bién nhét hién nay la dang module cudn. Nén ta chon dang nay thiét ké
cho hé théng R.O ctia minh.

Ché tao module bang cach, dit tim x6p mém giita 2 tAm mang phang, gan kin 3 vién
mép, vién thir 4 con lai gin voi dng gbp. Nhiéu cip nhu vay xép chong 1én nhau qua tim
dém mém, sau d6 cudn lai thanh 6ng. Nudc dem di loc vao khe cua tAm dém véi toc do
du 16n, tir khe thdm qua mang loc tap trung vao tdm rong va thu gom vé dng gop. Puong
kinh mdi cudén dén 105 mm, chiéu dai 1060 mm. Module ndy gin chit va c6 ton thit ap
luc thap hon dang module tAm.

Ty 1é nude sach (% dong thadm) cho toan hé thong Re= 50 — 70 %

=> chon Rc = 60%.
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Luu luong dong thdm qua hé thong: Q = 0,017 m’/h x 60 % = 0,01 m’/h.

. . 10
S6 mang TW30 — 4014 trong h¢ thong n oo 5,03 mang.

Chon n = 5 mang.
Lap dat 5 mang vao 1 vo ap luc.

e ——————— -
FILMTEC Membranes
MADE IN USA

Hinh 3.99: Théng s ky thudt ciia mang TW30 — 4014.

Tom lai, hé théng R.O c6:

- Luu luong dong vao 0,017 m*/h va dong thdm (dong san pham) 14 0,01 m*/h.
- Ty 1é thu hdi nudc sach 13 60 %.

- Loai mang TW30 — 4014, dang module cudn.

- S6 lugng mang: 5 mang (element).

water input purified water

-‘.
_ =

Waste water

Hinh 3.100: Huwodng di cua nuoc trong mang R.O.
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Hé thong loc nude ¢6 9 16i loc.
Kich thudc cua 16i R.O: dudng kinh 99 mm, chiéu dai 356 mm.
Cong suit dién tiéu thu: 24 W

Pién 4p dau vao: 220 V — 50 Hz.
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3.9. So sanh, danh gia hiéu qua va tinh kha thi cia phwong phap dwgc chon.

3.9.1. Cac phuwong phap tach am khac

Phuong phap thir hai sir dung cong nghé tach am iy nudc trong khong khi (Atmospheric
water generation technology — AWG), bang cach [118] 1am lanh khong khi dén dudi
diém suong, sir dung ning luong mit troi dé 1am kho hodc tao ap luc khong khi. Hai ky
thuat chinh dugc st dung 1 tach am bang ngung tu va tich am sir dung chat hat am.
Cong nghé tach am sur dung kha phé bién trén thé gid1 va dugc xem 1a mot cong ngh¢
than thién voi méi trudng, doéng vai trd chinh trong viéc phat trién bén virng sinh thai.
Cong ngh¢ tach am duoc xem nhu 12 mot sy lya chon mang tinh dot pha cho cac hé théng
cung cap nudc ¢ cac khu vuc c6 van dé vé ngudn nude hay chat lugng nudc. Cong nghé
tach 4m c6 kha ning cung cap san lugng nudc cao hon rat nhiéu so voi phuong phép thu
suong thu dong.

Hall d& xuat mot hé théng san xuat nudc tir khong khi st dung ethylene glycol 1am chat
hat 4m va str dung nang lugng mit troi dé hoan nguyén chat hut am. Alayli thi sir dung
vat liéu composite hinh chit S dién hinh dé hép thu hoi 4m tir khong khi va st dung nang
lwong mit troi dé tai sinh sau d6. Hamed d3 kiém tra hai phuong phap dé lay nudc tir
khong khi bang nang luong mit troi, dau tién 14 1am mét khong khi am dén nhiét do thap
hon diém suong va sir dung nang luong mit troi hé thong lam mat hap thy LiBr-H,O.
Phuong phap tht hai 13 dya trén hap thu d6 am tir khong khi trong khi quyén vao ban
dém b?lng cach st dung canxi clorua nhu chat hat 4m, véi viée thu hdi nude thu duge
trong thoi gian ngay. Theo két qua clia nghién ciru nay, phwong phép thr hai 1a phu hop
nhat dé phuc hoi nude tir khong khi.

Abualhamayel va Gandhidasan két hop thu suong thu dong béng birc xa mat troi1 (Hinh
3.100)
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Hinh 3.101: Hé thong ngung tu nude tiv khéng khi thong qua ndng heong mdt troi.

Hé théng nay bao gdbm bé mit bi nghiéng va dugc phu boi mot tim kinh don véi mot
khoang cach khong khi khoang 45 cm, phan duéi cua 16p kinh duoc cach dién tét. Vao
ban dém, chat hap thu manh chay xuéng duéi dang mot mang mong trén 16p vo kinh khi
tiép xtc voi khong khi xung quanh. Néu ap suat hoi clia chat hat am manh hon muc ap
suat hoi ciia nude trong khong khi trong bau khi quyén, viéc truyén khéi luong dién ra tir
bau khi quyén t&i chit hip thu. Do sy hip thu d6 4m tir khong khi xung quanh vao ban
dém, chat hap thu s& bi pha loang. Chat hip thu gidu nudc phai dugce 1am ndng vao ban
ngay dé lay nudc khoi chat hap thy yéu.

i véi nguyén ly tach am su dung chat hat am, khi khong khi am tiép xtc voi bé mat
chat hiit am, nudc trong khong khi 4m s& duoc hap phu vao chit hat am. Chat hit 4m c6
2 dang la dang long (LiCl, Trietylenglycol) hoic dang ran (than hoat tinh, Silicagel,
nhom hoat tinh va ray phan tir).

a) Chit hit Am dang l6ng

Chat hat am dang 1ong [40] thuong 14 dung dich liti clorua (LiCl), trietylen glycol. Khi
khong khi am tiép xuc voi dung dich chat hat 4m, nude trong khong khi Am s& bi hép thu,
khong khi tré' nén kho. Dé ting dién tich tiép xuc véi chit hit 4m, ngudi ta phun swong
dung dich chat hit 4m va théi dong khong khi di nguoc lai. Dé hoan nguyén chét hat am,
nguoi ta dung mot thap hoan nguyén. Tai day, dung dich chat hut am s& dugc phun
swong, dong khi hoan nguyén véi nhiét 6 cao khi tiép xuc v6i dung dich chat hut am s&
1y b6t nudce ra khoi dung dich ndy, sau d6 dung dich nay lai duoc dung dé hit 4m khong
khi.
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Nhugc diém cta phuong phap nay:

> Thap hat 4m c¢6 kich thude 16n.

> Lép dat kho khan.

> Gia thanh rat cao.

> Néu dong khi cong tac va dong khi hoan nguyén khong duogc loc sach thi sau
mot thoi gian van hanh, dung dich chat hut 4m s& bi nhiém ban.

>  Sau mot thoi gian sir dung phai dinh ky suc rira thap hat am, diéu nay s& lam

gian doan san xuat.

Hinh 3.102: Thép hit am dang hép thu.

b) Chit hit Am dang rin

Chét hit am dang ran gém 3 loai chinh: LiCl, Silicagel va ray phan tir (molecular
sive). Trong k¥ thuat diéu hoa khong khi, Silicagel 1a dugc sir dung nhiéu nhét, khi
dong khong khi 4m tiép xtic v6i cac hat Silicagel, nudc trong khong khi bi hip thu va
khoéng khi trd nén kho hon. Trong cong nghiép chat hut am dang ran duoc sir dung
nhiéu, boi loi thé dién tich bé mit 16n, gia thanh ré. Dé tang dién tich tiép xtc voi chat
hat 4m, ngudi ta sir dung rotor to ong (Hinh 3.103).
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Hinh 3.103: Rotor hit am.

Vit liéu mang cAu trac to ong: chét liéu thuong la vai b@ing so1 thuy tinh, nhya chiu
nhiét va cac chit dinh dang gém. Cac vat liéu mang nay dugc xép thanh cac 16p
ph:fmg gon song xen k& nhau (Hinh 3.104), sau d6 duoc cudn lai thanh dang tron, voi
chiéu cao séng dao dong tir 0,85 — 5,2 mm, bé rong séng dao dong tir 2 — 8,5 mm,
dién tich bé mat cong tac dao dong tir 900 — 5400 m?/m? rotor. S6 lugng cac song trén
1 cm® tir 15 — 500.

Chat hit am trong rotor khong can thay thé trong sudt qué trinh st dung do do bén
cao, tudi tho dao dong tir 5 — 20 nim, nang suat hiit 4m giam khong dang ké (15% sau
5 nam). Pudng kinh rotor ¢ thé dao dong tir 20 — 300 cm, day tir 5 — 500 cm.

Uu diém cia chat hat 4m dang ran 1a c6 thé hoat dong ¢ nhiét 46 dong suong thap (-
40 °C), hé thdng van hanh don gian (Hinh 3.105), ¢ thé loai bo cac hop chét hitu co
trong khong khi. Tuy nhién phuong phap ndy tén nhiéu ning luong dé hoan nguyén
vat liéu dang ran hon so v&i dang 10ng, hé thdng can duogc thiét ké 16n dé dat hiéu suat
cao va tranh bi ro ri khi. May hiit &m dang ran thuong c6 cong suat hit 4m nho tir 10
lit/ngay dén 50 lit/ngay.
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\ S )
‘T’\: Mo-tor dan dong

Hinh 3.105: Hoat dong cua rotor.

Thang 10/2016 cong ty SunToWater ciia My ché tao thanh cong thiét bi san xuit nudc

sach tir khong khi, thiét bi nay c6 tén goi 13 [120] SunToWater hoat dong gdm ba budc

hép thy, tach nudc va bu khoang. Nude c¢6 thé dung 1am nude tudi cho cay hay cho chay

vao ho boi, ngoai ra né cé thé duge ding lam nudc udng néu dugc bu khoang chit vao.

Thiét bi nay dé san xuat bon lit nude thi can 0,51 kWh, phu thudc vao stcc nong va do am

trong méi truong. Hoi am tir bén ngoai khong khi s& duge hap thu nhd vao thiét bi chira
179



muoi, sau do, mudi dugc ngdm nudc s€ dugc nung nong bang thi€t bi quang nang va
khong khi nong, khién nudc tdch khdéi mudi. Hoi nudc sau do s€ ngung tu va dan dén
thung chra.

) So sanh cac phwong phap tach 4m

Trong nguyén 1y tach 4m bang 1am lanh ngung tu, khi khong khi 4m tiép xuc véi bé mat
c6 nhiét d6 thip hon nhiét 46 dong swong cua khong khi am, nudc trong khong khi am s&
ngung tu trén bé mat d6. Hién twong nay thuong hay xdy ra khi dong khong khi di qua
dan lanh. Khong khi 4m dugc dua vao may siy khi va duoc lam lanh di trong thiét bi trao
d6i nhiét bang khong khi lanh di ra khoi dan lanh ctia may sdy khi. Qua trinh 1am lanh
sau hon s€ dugc thuc hién ¢ dan lanh cua chu trinh lanh (Hinh 3.106), thong thuong tur 3
— 5°C. Nué6c ngung tu duge tach ra khoi khi nén nho hé théng méay sdy khi va chay ra

bdn chura.
3 1- May nén
6 2- Quat
. . 3- Dan ngung
; " 4- B0 loc
j ‘ /5 Van tiét luu
N : 6- Dan bay hoi
B 7- Khay nudc
ngung
8- Van
solenoid

Hinh 3.106: Dan lanh.

Bén canh su phét trién ciia cong nghé tich am, Wahlgren [121] d3 phén tich nhimg diém
manh ciing nhu nhiing han ché vé tinh thyc tién cta cac hé thdng nay (Bang 3.13.). Cac
yéu t6 chinh dé so sanh cin nhéc gita hai hé thong nay 1a: do 4m can diéu khién, ty 18
nhiét - am, luu luong khi kho, dg sach cua khi kho va hiéu qua kinh té nang luong.

Bang 3.13: Uu diém va han ché cia cdc cong nghé tach am tao ra mede tir khong khi

(AWG)

Cong nghé Uu diém Han ché
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Ngung tu bang
dan lanh

Cong ngh¢ co dién lanh duoc
nghién ctru va phat trién rong rai,
st dung cho tu lanh, may lanh va
may khir am.

Dat hiéu suat tot khi nhiét do khi
ngung tu thdp va nhiét do dan
lanh cao, 6 4m cao.

Chi phi ban dau thap.

Quy trinh van hanh va béo tri hé
théng d& dang.

Qua trinh truyén nhiét bj han ché.
Co thé dat duoc cong suét rat 16m,
phuc vu cho nhiéu nhu ciu khac
nhau.

Quy trinh 1am mat c¢6 thé lam
dong bang hoi nudc ngung tu.

Luu lugng khi ¢6 thé bi giam khi
thiét bi bi dong bang, can thiét
ké dac biét khi nhiét do dong
suong dudi 4,5°C.

Khong khi can duoc loc trude
khi tach am va bo loc can thay
thé thudng xuyén.

Ning luong sir dung cao dé van
hanh hé thong lam lanh.

Chat hit &m

Ung dung rong rdi trong cong
nghiép tach am tir khong khi.

C6 thé hoat dong khi d6 am tuwong
dbi thip va nhiét do dong suwong
thap.

Nhu cau ning lugng thap.

Pugc sit dung nhiéu cho phong
thi nghiém hoic cac tng dung can
do chinh xac cao.

Cong suat hGt am nho tir 10
I/ngay dén 50 I/ngay, pht hop cho
phuc vu sinh hoat.

Hiéu suat khong phu hop cho
nhu cdu tudi tiéu phuc vy noéng
nghiép va san xuat.

Chi phi ché tao céac vat liéu nano
hut am kha cao.

Can hé thong hoan nguyén chét
hat 4m va thay thé sau mot thoi
gian dinh ky.

Nhu cu ning luong cao khi tmg
dung khor man to nudc bién
nham ché tao nudc sach.

Chét hap thy long gy 6 nhiém
moi truong.

Chat 6 nhiém trong khong khi c6
thé 1am giam hiéu suat cua chat
hat am.
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Mic du cong nghé tach am bang phwong phap lam lanh ngung tu con nhiéu han ché,
nhung van thich hop nhit so v6i cong nghé st dung chit hat am, c6 thé ung dung tai
nhiéu khu vuc ¢6 dic tinh khi hau khac nhau va c6 nhiéu trién vong t6i wu hoa thiét ké
nham khic phuc cac thiéu sot va nang cao ning suat. Bén canh d6, van dé hiéu qua kinh
té nang lugng ciing duoc giai quyét bang cach sir dung cac ngudn ning luong thay thé
nhu nang luong mat trdi, nang lugng gid, gitp nang cao hiéu qua tng dung tai cac khu
vuc thiéu dién hay hai ddo, dap img nhu cau nudc sinh hoat va dam bao chét lugng nude
cho nguoi dan.

3.9.2. Tinh toan hiéu qua kinh té, méi truwong, tinh kha thi ciia giai phap dwoc chon,
1am co sé cho bai toan dau tu.

3.9.2.1. Chi phi vit tw ché tao thiét bi

Vit tu ché tao hé thong thiét bi tich am cong suat 200 L/ngay bao gom: hé thong dan
néng, hé théng dan lanh, may nén, quat, hé thong pin ning luong mit troi, hé théng didu
khién va bd hoa ludi dién. Chi phi so by duge tong hop, thong ké va trinh bay trong bang
3.14.

Bang 3.14:  Bang tinh chi phi vat tu ché tao thiét bi

STT TEN THIET | THONG SO VT SO PON GIA T%‘%NNH
BI KY THUAT LUONG | (VND) (VND)
1 Dan lanh Conglf\‘;?t: SO0 cai 01 19.000.000 | 19.000.000
N Cong suat 1am -
2 Dannéng | oy | Cai 01 23.400.000 | 23.400.000
Thiét bi loc Cong suat loc: | Hé
3 e s i ong | O 6.750.000 | 6.750.000
H¢ thong pin ’
nang luong | Cong suat: 6,0 %
4| st tdi 100 oW Tém 60 4.200.000 | 252.000.000
\
Chét lidu:
BAn chita SU304
5 Onuf,yc Thé tich: Im® | Cai 01 2.845.000 | 2.845.000
Do day: 960
mm

182




Nha sén xut:
LEIPOLE 11,5$
\ .. | Model: F2E — (tuong
6 Q“iteliar;:lat 120S-230 | Cai 01 dwong 276.000
p Kich thuéc: 276.000
120 mm x 120 VND)
mm X 38 mm
(o . | Cong suat: 5,0 -
7 May nén khi KW Cai 01 15.050.000 | 15.050.000
g | ludiendieu Cai 01 4.000.000 | 4.000.000
khién
bién ap vao: 1
pha
220V+15%
Tan so vao:
45Hz ~ 65Hz
Dién ap ra: 3
9 Bién tin pha 380V} 01 2.500.000 | 2.500.000
Tan so ra:
0.00Hz ~
400.00Hz
Cong suat:
1Hp ~ 60Hp
Van hénh lién
tuc, On dinh.
10 | Pone t}L}r" dign Cai 01 250.000 250.000
B6 hoa lusi ,
11 | Qiennang | Congsudt: | 03 10.000.000 | 30.000.000
lugng mat SkW
troi
12 Khm}ggi thiet He 01 8.000.000 | 8.000.000
TONG CONG 364.071.000
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3.9.2.2. Chi phi xdy dung va lip dit hé thong

Chi phi xdy dyng va lip dit hé thong thiét bi tich am cong suat 200 L/ngdy duogc trinh
bay trong bang 3.15.

Bang 3.15: Bang tinh chi phi xay dung

. PON GIA THANH
STT HANG MUC | SO LUONG (VND) TIEN (VND)
1 BE chira b 01 2.500.000 2.500.000
thong tach am
H¢ thépg
2 dudng ong 01 1.000.000 1.000.000
nudc va day
dién
TONG CONG 3.500.000

3.9.2.3. Chi phi khdu hao va béo tri,siva chita

Chi phi xay dung co ban dugc khau hao trong 20 nam, chi phi may moc thiét bj duoc
khau hao trong 10 nam:

Tkh _ M + ﬁ — 3.500.000 + 364.071.000 — 36.582.100 (VND/ném)
20 10 20 10

Nhu vay, suit dau tu cho 1 lit nudc bang 36.582.100 / 365 /200 = 501 dong/lit
Chi phi stra chita chiém 2% chi phi khau hao:

T, = 36.582.100 X 2% = 731.642 (VND/nim)

3.9.2.4. Chi phi vin hanh hé théng thiét bj tach dm

Khi hé théng van hanh, lvgng dién ning tiéu thu cta hé thong chii yéu do may nén cong
suat 5 kW dung dé van hanh dan nong va dan lanh; va may bom cong suit 24W ding
trong hé théng loc nuéc RO.

Chi phi van hanh hé théng thiét bj tach am cong suit 200 L/ngay dugc trinh bay trong
bang 3.16.
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Bang 3.16: Bang tinh chi phi tiéu thu dién nang

A . TONG PIEN
TEN THIET SO CONG | THOI GIAN NANG TIEU
STT SUAT | HOAT PONG
BI LUQNG W) & nsiy) THU
g4y (kWh/ngay)
p | Hethongtach | ) 5.0 8 40
am
, | Thictbiloc 01 0,024 5 0.12
nuwoc i}
TONG CONG 40,12

Chi phi dién nang str dung trong 1 ngay:

C; = 40,12 x 1.600 = 64.192 (VND/ngay)

Chi phi nhan céng va bao dudng: Hé théng tach am tir khong khi c6 thé ty quan 1y, khong
can dén nhan cong, nén chi tinh chi phi bao tri — bao dudng thiét bi:

Chi phi bao dudng thiét bi: C, = 731.642 (VND/nam) = 2004,5 (VND/ngay)

Vay tong chi phi van hanh xir 1y 1 lit nudc ngot trong 1 ngay 1a:

_ C1+Cy _ 64.192+2004,5 N
=00 = 200 = 331 (VND/ngay.lit)

C

Tuy nhién, néu hé théng sir dung ngudn dién nang tir pin ning lwong mat troi, chi phi tiéu
thu dién dugc gidm trir. Nhu vay, chi phi van hanh xtr Iy nudce ngot chi con 1a chi phi bao

dudng thiét bi, va bang 10 dong/lit.
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CHUONG 4. KET LUAN VA KIEN NGHI

4.1. Két luan:

— D¢ tai da nghién ciru, tinh toan, thiét ké va ché tao thanh cong thiét bi tach 4m va lam
sach nudc 1ong tir khong khi dé san xuat nude udng phuc vu ngudi dan ving han han
trong diéu kién tac dong manh cuia bién doi khi hau.

- Trén co s& do, mot hé théng thiét b tach am véi cong suat 200 L/ngay st dung ca
2 nguon dién (ngudn dién tir ludi dién qudc gia va ngudn dién tir pin ning luong mat troi)
da duoc ché tao, lép dat va van hanh thanh cong tai tinh Ninh Thudn, mdt trong nhirng

dia phuong chiu anh huéng ning né nhat ctia han han trong nhiéu nam qua.

. V&i @6 am 54,5% va nhiét d6 khong khi dau vao 1a 29,5°C 1a diéu kién trung binh
tai tinh Ninh Thuan, thiét bi san xuét duogc trung binh khoang 260 lit nudc trong khoang
thoi gian mdt ngay (8h)

° Nudc uéng thu duoc dam bao cac tiéu chuin cia BO Y Té.
o Hé thong ning luong mit troi di dam bao cung cip du dién cho hé thong hoat

dong, v6i cong suat thiét ké 5kW. Trong khoang 1 ngdy van hanh (trung binh 8h), hé
thong tiéu thu hét 40,8 kWh dién. Ngoai ra hé théng con phat dién du 1én ludi dién, mdi
tun 2 ngay day du va phat cong suét dy 1én ludi cho nhimng ngay thiét bj hoat dong, mdi
thang khoang 400k Wh.

o Hé théng pilot da duoc xac dinh c6 hiéu qua, cung cip nude udng cho hon 1000
hoc sinh cling nhu nhan dan vung han han tai tinh Ninh Thuan.

—  Hé thong tach am tir khong khi cung cap nude udng cé thé dugc coi 1a mét lua chon
t6t cho ngudi dan ving han han, ving sdu ving xa trong diéu kién anh hudng cua bién
d6i khi hau. Vi muc tiéu tu dién nang khoang 0,15 kWh/L, chi phi san xuit cho nudc
udng co thé canh tranh dugc v6i cac ngudn cung cap hién nay, giup cho phuong an nay
hoan toan c6 kha nang trién khai trong thuc té, dic biét cho céc vung sau, vung xa, Cac

vung chiu anh hudng ndng né€ cia han han do bién do6i1 khi hau.

186



—  Phuong phap tach 4m tir khong khi dé san xuat nude udng da dugc ndp don dang ky
s& hiru tri tué va da sin sang chuyén giao cong nghé dé san xuat hang loat, phuc vu nguoi
dan ving han han. Phuong phap st dung dién mit troi dé cung cip ning luong cho hé
thong ciing co thé thay thé bang cac phuong phap khac nhu dién gio, thay dién nho,...tay
thudc dia diém can trién khai cling nhu sy sdn sang cta cac ngudn ning luong tai tao nay.
Ngoai ra, su trién khai manh mé chinh sach cta nha nudc vé tiéu thu nang lugng tai tao

cling s& gop phan cho phuong phap niy c6 co so trd thanh hién thyc.
4.2. Kién nghi
Vi két qua nghién ctru dat dugc, dé tai cling xin dé xuit mot sb kién nghi nhu sau:

—  Céc két qua nay mo ra trién vong cho viéc cung cap nude sach ving han han,
dic biét nhitng ving bi anh huong ning né cta bién doi khi hau. Khi c6 diéu kién,
dé tai nén tiép tuc theo hudng thuc hién du an san xuét thur nghiém dé danh gia vé
gia thanh dau tu, quy mo san xut, ning luc cung cap thuc té dé co thé dap tng tot
hon nhu cau ctia nguoi dan trong sinh hoat va san xuat.

—  Can tiép tuc nghién ctru dé 4p dung cac thanh qua c6 dugc khong chi cho ving
han han ma cho cd cac vung sau, vung xa nhu bién gioi, hai dao, noi khong co
ngudn nudc ngot. Cling can nghién ctru cic phuong an dién tai tao khac nhu dién
gi6, dién thuy triéu, song bién cho phu hop véi hoan canh thuc té tai cac dia
phuong, cac nganh.

- pé giam gia thanh ché tao thiét bi, cAn xem xét khong st dung 161 loc RO
tuong doi dat tién, ma chi tap trung xtr 1y bang than hoat tinh. Phuwong phap nay
van ¢6 kha nang 1am sach va khir tring nudc vi ban chat nudc ngung tir khong khi
cling tuong d6i sach.

- Khi 4p dung thyc té, co thé xem xét thay thé phuong an khtr tring bang 0zon
bang phuong phap st dung tia UV, tiy thudc kha ning cung cap thiét bi va kha
nang thay thé chi tiét thiét bi tai dia phuong.
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- Can luu y phuong an xur 1y moi truong sau nhiéu nam hoat dong cua hé

thdng, dic biét dbi voi hé thong co sir dung acquy va tim pin ning luong mat troi

Loi cam on: Pé tdi xin dwoc bay t6 long cam on doi véi B6 Khoa hoc va Cong nge, Bo
Tai nguyén va Moi truong, qua Chwong trinh nghién ciu khoa hoc cong nghé cap quoc
gia BDKH/16-20, da cung cap kinh phi cho cac nghién ciru nay,

Su hop tac cua cac nha khoa hoc, cac ban déng nghiép tai Truong Pai hoc Bdach Khoa-
DHQG TP.HCM, Cong ty TTNHH Elecsun, Cong ty TNHH Co Nhié¢t Dién lanh Bach
Khoa, Truwong Tiéu hoc Vin Lam- Ninh Thudn ciing nhw ciia cdc em sinh vién, nghién
ctru sinh la sy dong gop quy bau cho viéc hoan thanh cong trinh nay.
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MAiu 9
11/2014/TT-BKHCN

BO TAINGUYEN VA MOI TRUONG CONG HOA XA HQI CHU NGHIA VIET NAM

HQI PONG TU VAN PANH GIA, Poc lap - Tw do - Hanh phiic
NGHIEM THU CAP QUOC GIA

Ha N¢i, ngay 10 thang 5 nam 2019

) o BIEN BANDANHGIA )
KET QUA DE TAI KHOA HQC VA CONG NGHE CAP QUOC GIA

I. Nhitng thong tin chung
1. Tén d@ tai:“Nghién ciru thir nghiém ché tao thiét bi tach 4m tir khong khi
quy mé nhé phuc vu nhu ciu sinh hoat ciia ngudi din éng phé véi han han
do tac dong cia bien doi khi hau”

M3 s6: BDKH.06/16-20

Thudc Chuong trinh Khoa hoc va cbéng nghé cip qubc gia “Khoa hoc va
cong nghé g pho véi bién doi khi hau, quan ly tai nguyén va moi truong giai
doan 2016 - 2020”, ma s6 BBDKH/16-20.

Chti nhiém d@ tai: PGS.TS. Lé Van Lt

T chirc chii tri: Truong Pai hoc Tai nguyén va Mbi trudng thanh phd Hb
Chi Minh, B¢ Tai nguyén va Méi truong
2. Quyét dinh thanh 1ap Hoi ddng va T chuyén gia (néu cd)
S6: 728/QD-BTNMT ngay 27/3/2019ctia Bo trudng Bo Tai nguyén va Mdi
truong vé viée thanh 1ap Hoi dong va T6 chuyén gia tu vin danh gid nghiém thu
két qua thuc hién de tai nghién ctru khoa hoc va cong nghé cap quoc gia.
3. Pia diém va thoi gian hop Hoi déng:

Thoi gian: ngay 10/5/2019

- Bat dau: 8 gior 30 phut

- Két thtic: 11 gio 30 phat

Pia diém:Phong A1801, tru sé Bo Tai nguyén va Moi trudng, sb 10 Ton
Thét Thuyét, Ha Noi
4. S thanh vién H6i ddng c6 mit trén téng sb thanh vién: 08/09
Véng mit: 01 ngudi, gdm: TS. Lé Van Chinh
5. Khach moi tham du hop Hoi dong



TT Pon vi cong tac Ho va tén

1 | VuKhoa hoc va Cong ngh¢, BO TN&MT TS. Tran Binh Trong

2 | VuKé& hoach — Tai chinh, B6 TN&MT Ong Nguyén Dtic Cudng

3 | Truong Dai hoc Tai nguyén va Méi truong | GS.TS. Phan Dinh Tu4n
TP. H6 Chi Minh

I1. Noi dung lam viéc ciia Hoi dong

Sau khi Ong Nguyén Anh Diing dai dién co quan nghiém thu cong bb
quyét dinh thanh 1ap hoi déng danh gia, nghiém thu, danh sach céac thanh vién
hoi déng va gidi thiéu céc dai biéu tham dur phién hop,
1. Chit tich diéu khién phién hop héi dong:

- Thong qua chuong trinh lam viéc ctia hoi dong;

- B4u TS. L& Thanh Son 14 thu ky khoa hoc

- Bau PGS.TS. Trudong Ngoc Tuén, PGS.TS. Nguyén Viét Diing, TS. Lé
Thanh Son 14 thanh vién ban kiém phiéu;
2. Hoi ddng d3 nghe Chi nhiém nhiém vy trinh bay bao cdo tém tit qué trinh t6
chtrc thuc hién, bdo cdo cac san phim khoa hoc va tu danh gia két qua thyc hién
nhiém vu.
3. Hoi ddng da trao dbi néu cau hdi ddi v6i chit nhiém nhiém vu;
4. Chii nhiém nhiém vu tra 101 céc ciu hoi cia céc thanh vién Hoi ddng; cung cép
thong tin, giai trinh va bao vé két qua ty dénh gia két qua thyc hién nhiém vu.
5. Hdi ddng hop riéng:

5.1. Hoi ddng da nghe:

- B4o c4o thdm dinh ctia T6 chuyén gia;

- Phiéu nhan xét ctia uy vién phan bién;

- Phiéu nhén xét ctia TS. Lé Van Chinh.

5.2.Hoi ddng da trao ddi, thao luan:

- Hoi ddng di néu cu hoéi dbi v6i cac uy vién phan bién va thanh vién tb
chuyén gia vé tlmg chi tiéu d4dnh gid da dugc quy dinh.

- Trén co s& di xem xét, nghién ctru toan bd hd so danh gia va céc tai liéu,
vin ban lién quan; két qua do dac kidm dinh lai nhiing thong sé k¥ thuat (néu

c6); Hoi dong da tham khio Bdo cdo thiAm dinh ctia TS chuyén gia (néu cd) va



cac Phiéu nhan xét danh gia cla cic uy vién phan bién; trao ddi thao luan, nhan
dinh v céc két qua ctia nhiém vy theo ting ndi dung theo quy dinh; Hoi ddng da
thue hién danh gia két qua ctia nhiém theo mau.

5.3.Hoi ddng da bo phibu danh gia. Két qua kiém phiéu danh gia dugc
trinh bay trong bién ban kiém phiéu gri kém theo.
6. K&t luan cua Hoi ddng vé cac ndi dung danh gid:

6.1. V& mirc do dap tmg duge yéu cau sd luong, khéi lugng, ching loai
san phdm theo dit hang va hop ddng NCKH ctia cac két qua thuc hién nhiém vu:

a) V& chung loai san pham so véi dit hang:

Pap tmg duge yéu cau vé chiing loai san phim theo dit hang va Hop dong
KH&CN.

b) V& s6 luong, khdi lugng san phim so v&i dit hang:

Dbap Umg dugc tuong d6i céc yéu clu vé sd lugng, khoi lugng san phim
theo dit hang va Hop ddng KH&CN. Tuy nhién, con thiéu 01 bai béo khoa hoc
trong nudc; bd sung minh ching luén vén c6 st dung két qua nghién clru cla a8

tai, quyét dinh cong nhan nghién ctru sinh.

¢) V& san pham khoa hoc dat vuot hop ddng; nhitmg déng gép khoa hoc
ma&i cia nhi€ém vu (néu co):

Khong cé.

6.2. V& chét luong san phém va gia tri khoa hoc, gia tri thuc tién cla cac
két qua thyc hién nhiém vu

Hau hét cdc san phdm d3 dap tmg duge chét lugng san phdm, gié tri khoa
hoc va gié tri thuc tién. Tuy nhién, cAn hoan thién mét s6 ndi dung sau:

- Hoan thién bao c4o tdng hop theo mau ctia Chuong trinh BDKH/16-20;
khu tra lai cdc ndi dung cho logic, phu hop theo y kién nhan xét cua Hoi dong;
muc thiét ké cac thiét bi nén dua vao phu luc; cdp nhat, bd sung s6 liéu m&i hon
cho phén tong quan;

- Hoan thién ban v& thiét ké theo dang tiéu chuan.



6.3. Két qua danh gia xép loai chung ctia nhiém vu:

a) Két qua danh gié, xép loai ctia Hoi ddng & muc sau (ddnh Wao 6 twong
ung):

[] Xuét sic Dat [] Khong dat

b) Phan luan giai ctia hoi ddng khoa hoc vé két qua danh gia, xép loai
(chon Vvao 6 twong tng va ludn gidi):

[] Két qua thuc hién nhiém vu duge xép loai “xuét séc” boi nhitng 1y do
cu thé dudi day:

Két qua thuc hién nhiém vy dugc xép loai “dat” bdi nhitng 1y do cu
thé dudi day:

[ ] Két qua thuc hién nhiém vu dugc xép loai “khéng dat” boi nhitng 1y
do cu thé dudi day:

P& tai d3 hoan thanh cac san phdm ddy db theo thuyét minh va dit hang
cia Bd Tai nguyén va Moi truong (12/13 san phim dat yéu cau vé sb luong va

chit luong). D8 tai thyc hién ding tién do.

Nhitng ndi dung da thuc hién va chua thyc hién theo hop dong:

- NOoi dung da thyc hién: d4 hoan thién 12/13 san phém theo thuyét minh.

- Nbi dung chua thue hién: 01 bai bao khoa hoc dang trén tap chi chuyén
nganh trong nudec.

6.4. Kién nghi ctia Hoi dong:

a) Chi nhiém nhiém vy didu chinh, bd sung va hoan thién Béo c4o tong
hop két qua nghién ctru, béo cdo tém tit & nhitg van d& sau:

- Hoan thién béo cdo tong hop theo mau ctia Chuong trinh BDKH/16-20;
khu trt lai c4c ndi dung cho logic, phu hgp theo y kién nhan xét ctia Hoi ddng;
muc thiét k& cac thiét bi nén dua vao phu luc; cip nhét, bd sung s6 1iéu méi hon
cho phan tong quan;

- San phim sau khi hoan thién cin c6 x4c nhén ctia 02 Gy vién phan bién
va Chu tich Hoi ddng.



b) B chu tri nhiém vu nghiém thu cac san phim dudi day:

Danh muc san phim khoa hoc dép tmg duoc yéu cau dit hang va hop dong:

STT

Tén san pham

Panh gia

Pat Khong
dat

Ghi cha

B4o céo co s& khoa hoc, thuc tién phat trién
cong nghé va thiét bi tach 4m tir khong khi,
cung cdp nudc sinh hoat cho viing chiu han
khic nghiét dudi tic dong cta bién dbi khi
hau

Ban tiéu chi k¥ thuét, thiét ké, mo ta cong
nghé va thiét bi quy mo hd gia dinh/cum gia
dinh cung cdp nudc hoat dong dugc trong
diu kién d0 4m khong khi cuc thip & Ninh
Thudn va Tay Nguyén, véi gid thanh gid
thanh phu hop

Béo céo v& Phuong 4n duge dé xuét vé& si
dung ning luong dién va ndng lugng tai tao
(dién gi6, dién mit troi) dé tich 4m tir khong
khi c¢6 hiéu qua

Béo cdo vé& M6 hinh thir nghiém tach 4m tir
khong khi quy mé nhé phuc vu nhu cau sinh
hoat ctia nguoi dan tai Ninh Thuén hodgc Tay
Nguyén g phoé v6i han hén do tdc dong cua
bién ddi khi hau

Bai bdo khoa hoc trong nudc dat chuin cong
b trén Tap chi cta Vién Han 1am KH&CN
Viét Nam hodc cac Tap chi cua Bo Tai
nguyén va Mdi truong

Bai bao quéc té dat tidu chudn coéng bd trén
cac tao chi vé ning luong xanh, ning lugng
tai tao, phét trién bén ving, tng phd véi
BDKH va cac linh vuc lién quan

Thac s¥ (dao tao)

Cén b sung
minh chimg
ludn van cé
st dung két
qua cua d&
tai

Tién s§ (hd tro dio tao)

Bb sung
quyét dinh
nghién ciu
sinh




9 Hé thdng 1am lanh tach 4m quy md phong thi X
nghiém nang suat 10L/ngay

10 | Hé théng lam lanh tach é,m quy mo ho gia X
dinh/cum gia dinh néng suat 200L/ngay

11 béng ky bao hd quyen s¢ hiru cong nghiép X
ddi véi dang ky thiét k& hoac kiéu dang cong
nghiép @i v6i cum thiét bi lam lanh tach am
hogc gidi phdp st dung ndng lugng tai tao
hodc céc sang kién khac trong qua trinh trién

khai thuc hién dé tai
12 | Béo céo tong hop X Hoan thién
13 | Béo céo tom tht X fliso 3 ko
Hoi dong

¢) Chuyén giao, str dung két qua thuc hién nhiém vu:
(Néu cu thé co quan, dia chi dp dung, st dung timg két qua thiee hién nhiém vu)

Heé théng 1am lanh tach 4m quy md phong thi nghiém ning suit 10L/ngay
chuyén giao cho truong Dai hoc Tai nguyén va Mai truong TP. Hb Chi Minh sir
dung.

Hé thdng lam lanh tich 4m quy md hd gia dinh/cum gia dinh ning suét
200L/ngay chuyén giao cho trudong Tiéu hoc Van Lam st dung.

d) Cong bd, xuht ban két qua thuc hién nhiém vu:

Duoc Cuc S& hitu tri tué cong nhén 01 sang ché: Phuong phép tach Am tir
khong khi dé san xuét nudc ubng.

Cong bd 01 bai bao khoa hoc trong nude.

Puogc chép nhan dang 01 bai bao khoa hoc quéc té

d) Khong cong bd, xuat ban két qua thyc hién nhiém vu:
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CHI TIET Y KIEN CUA TUNG THANH VIEN
HOQI PONG KH&CN DANH GIA CAP QUOC GIA
1. GS.TS. Pham Vin Thiém:
Cin chi ra didm méi ctia d8 tai, nhitng nét méi vé mit k§ thuét tach am.
2. GS.TS. Mai Trong Nhuan :
- Chua thdy dugc mdi lién hé gitta cach thirc vén hanh véi diéu kién kho
han & Ninh Thuan. Didu kién kho han c6 anh huéng dén céch thirc van hanh ciia
thiét bi tach am ?
- Co 6 1y luén, nén tang k¥ thuit méi cua cdng nghé 1a gi ?
3. PGS.TS. Truwong Ngoc Tuén :

Xem xét dung nang luong gid ??
4. ThS. Nguyén Duy Hung :

B4o cdo tdng két chua theo hudng dan ctia BY.
5. PGS.TS. Nguyén Viét Diing :

- D2 tai da hoan thién c4c san pham theo yéu cau dat hang,

- Tuy nhién, can hoan thién mdt sd ndi dung sau vé Béo cdo Tong két:

Chuong 1: Can chi ra dugc thyc trang thiéu nuéc ctia ving nghién ctru, tir
d6 cin cung cip nudc bd sung ra sao?

Chuong 2: Can sau chudi cic tinh todn va ly lun; dang cé su nham 14n
gitta thr nguyén va don vi (VD. Chi phi nang lugng cho 1L ntrc phai 1a Wh
khong phai W).

Bén v& thiét ké can hoan thién theo TCVN.

Hoan thién bao céo tdng két cAn dam bao logic gifta c4c Chuong.

- D& nghi Hoi ddng nghiém thu théng qua sau khi dé tai hoan thién, stra
chita nhitng diém nhu d& nhan xét.

6. TS. Lé Thanh Son

- Dénh gi cao vé& hé thong 2 thiét bi 1am lanh tich 4m quy md 101 va
quy mo 2001.

- D@ tai d hoan thién cc san phdm theo yéu cau nhung cin hoan thién
c4c béo cdo, cy thé:

+ Béo cdo tdng hop: Hoan thién theo mau ctia Chuong trinh BDKH/16-
20, cap nhat s§ liéu théng ké khao sat, cac sd liéu cén thé hién duge anh hudng

ctia bién ddi khi hau; bd sung cac phuwong phép tach 4m hién nay, tir d6 phan



tich wu, nhuge diém va ly do chon phuong phap cua dé tai; muc tinh toén, thiét
ké ctia Chuong 3 nén dua vao phu lyc.

+ B4 sung nguyén ly, so dd cong nghé, bang thong sd k¥ thuat cho 02
thiét bi.

+ B6 s lidu két qua do dac cAn hoan thién thém, thé hién duoc két qua do
dac ctia d8 tai.

+ Bb sung tinh toan chi phi van hanh va khiu hao ctia thiét bi.

7. GS.TS. Tran Pai Lim

- Céc san phim d3 dat duge céc tiéu chi theo yéu cau.

- CéAn cap nhit, bd sung s liéu méi hon cho chuwong tong quan ciia Bao
céo tong két.

- B sung thém vé& mdi trudng tinh todn cho 2 hé théng, phén vat tu con
1 sb thiét x6t.

- D& nghi nghiém thu d? tai.

8. PGS.TS. H6 Quéc Bing

- Béo céo téng két:

+ Phan tinh toan ctia béo céo tdng két nén chuyén sang chuong san pham
khéng nén dé chwong tdng quan.

+ B4 sung mé hinh vao phuong phéap nghién ciru.

+ Noi sung 1,2: ding md hinh chua r8, chua trinh bay chi sd tinh toan can
bang nude.

+ Chuong 2: chua d& xuét str dung ning lugng, tinh toén chi phi kha cao
so v4i ho gia dinh ca truong hoc.

+ Hoan thién 15i chinh ta.

- Béo céo tom tat: bd sung phuong phap nghién ciru.

- Céc san pham dat yéu cdu, dé nghi nghiém thu dé tai.
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