Khoa KTHTPT: Pé tdi khoa hoc

NGHIEN CUU GIAI PHAP CAP NUOC TIET KIEM VA
THAN THIEN VOI MOI TRUONG CHO NHA CAO TANG
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Tac gia: Tran Thanh Thao
*Nhiém vu khoa hoc va cong nghé cép Truong nam hoc 2016-2017
Khoa K§ thuat Ha tang D6 thi, Truong DPHXD Mién Tay

1. GIOI THIEU SU CAN THIET PE TAI
1.1. S can thiét

Cung voi toe d6 phat trién chung cua toan xa hoi, sd lugng cac toa nha cao ting, cac
trung tAm thwong mai, to hop vian phong, khach san... tai cac khu d6 thi ciing moc 1én cang
nhiéu va nhu ciu tiéu thy ning luong ciing ngdy cang gia ting, dic biét 1a cho hé thdng cap
nudc nha cao tang. Hién nay nhiéu tram bom cdp nudc dung cho nha cao ting, cac bom
thuong duge diéu khién truc tiép dién ludi, dong dién khoi dong 16n, tde do bom cd dinh,
nén khi viéc sir dung nudc co thay doi bat thuong lién tuc thi cac bom khong thé tit mo
lién tuc theo dugc, dan dén 4p lyc nude ting qua cao c6 thé lam hu hong hé thong dng cap
nudc, can phai diéu tiét van hodc xa tran... diéu nay lam giam tudi tho hé thong, gay that
thoat nuée sach va rat lang phi dién ning. Va véan dé tiét kiém dién ning dang 1 van dé
chung cia toan thé giéi va & Viét Nam. Trudce thach thirc vé can kiét ngudn ning lugng,
van dé tiét kiém dién nang vira 13 viéc cap thiét vira 1a chién luoc an ninh ning lugng qudc
gia, ddm bao cho phat trién bén viing. Do d0, giai phap cip nudc tiét kiém va than thién
v6i moi trudng cho nha cao tang, hudng téi phat trién do thi bén virng 1a mot trong cac tiéu
chi duoc danh gia rit quan trong va can thiét trong viéc tiét kiém va sir dung ning luong.
Hién nay, trén thé gidi cling dd c6 nhiéu cong trinh str dung céc giai phap TKNL ddi voi
hé théng cép thoat nude: vira dam bao vé viec TKNL; vira tiét kiém duoc luong nudc tiéu
thu.

Hinh 1. Toa nha One Angel Square tai
Manchester [1]
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Hinh 3. Sun-Moon Mansion, Dtrc Chau, Trung  Hinh 4. Toa nha Tru sé Uy ban Ning luong
Quoc [3] Malaysia ¢ Putrajaya [4]
1.2. Muc tiéu nghién ciru

Phan tich, danh gia va dé xuat cac giai phap cip nude va sir dung nang luong tiét kiém
va hi¢u qua cho nha cao tang.

Tinh toan can bang nudc va danh gia hidu qua kinh té khi ap dung mo hinh str dung
nang luong tiét kiém va hiéu qua cho nha cao tang.

2. NOI DUNG NGHIEN CU'U PE TAI
2.1. Co s6 1y thuyét ciia vin dé phan phdi nwéc déu trong nha cao ting

Theo cong thirc tinh thuy lyc co ban dé tinh toan lIuu luong nudc chay qua voi co dién tich tiét
dién ® , chiéu cao (ap luc) H

Cong thuc tong quat cho tat ca cac loai voi va ong ngan la:

Q=px o x 2gH

Trong do:
- o: Dién tich tiét dién 13 ra, m2.

- u: He s6 luu lugng tinh cho mat cit ra.
. l
Voi try tron gan ngoai, d6 dai cia voil = 3d,1'= E =10-100 thi p= 0,77 - 0,55.

- H: Chiéu cao (Ap lyc); m .
- g: Gia toc trong truong, 9,81 m/s>.

Cong thire trén cho thay Ivu lugng nude chay qua mot voi nude phu thude vao ap luc tu do
trudc nd va dic diém cau tao cua thiét bi. V&i cing mot loai voi nudc ¢ dudng kinh 16 voi nhu
nhau:

Ap luc nudc 6 tang 1 13 Hs (Tuong duong Ha = 4H));
Ap luc nuéc 6 tng 2 1a Hs (H; = 3H));
Ap luc nuéc 6 ting 3 1a Hy (Ha = 2H));
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Ap luc nude o ting 4 1 Hj.

(Xét & trang thai dong khi ¢6 luu luong nude chay trong 6ng dimg, ton that ap luc do ma sat 1a
khong dang ké ).
- Quan hé giita luu luong nude chay qua voi va ap luc trude nd tng véi mdi loai voi duge biéu

thi qua biéu d6 (Hinh 2.1).

Q)

d1s

02 |———

N F—————

H g (m)
Hinh 5. Quan hé qiita Q va Hu cua mot logi thiét bi dung nuoc.

Quan hé trén cho théy luu lugng nude chay ra tir cac TBVS phu thude vao ap luc tu do
trude nd. Con sirc khang thuy luc ctia mot loai thiét bi nao d6 di ché tao 1a mot dai luong
khéng ddi. Vi vy khi tinh toan dua ra luu luong don vi 14 0,2 I/s tmg véi Hua = 2m, mudn
cho mang ludi cdp nudc trong nha lam viéc gan dung voi ché d6 thuy luc d tinh toan thi
phai dam bao diéu kién luu luong nude chay ra & cac thiét bi & cac tang khac nhau phai
tuong duong nhau c6 nghia 13 tri sé ap luc truée cac TBVS hay trong cac dng nhanh cia
céc ting nha 13 twong duong nhau, nghia 13 phai ¢ bién phap dé khir ap luc du & cac tang
nha phia dudi. D6 chinh 13 diéu kién dé phan phdi nudc déu gitra cac ting trong nha [5].

2.2. So' d6 cip nwée cho nha cao ting
a. So dd cAp nuwde phan viing song song

Phén chia s6 ting nha ra cac viing khac nhau dé tao ap luc dong déu cho cac ving. Mdi
ving tir 4-5 tng. Vi sb ting nha cua mdi ving nhu vay 1a hop 1y vi do chénh ap luc gitra
cac ting khong 16n 1am.
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Hinh 6. So d6 cdp nwée phéin ving song song cho nha 12 tang [5]

b. So do cap nwée phan viung noi ti€p

Khi nha kha cao, khoang 50 tang trd 1én, thi 4p lyc ctia may bom cho cic ving trén ciing c6 thé
1én dén 100 mét cot nude, viéc chon mua may bom, thiét bi, lép dat duong 6ng s& gap nhiéu kho
khin. Trong truong hop ny ta c6 thé sir dung so d6 phan ving ndi tiép.
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Hinh 7. So d6 HTCN phdn viing néi tiép nha 12 tang [5]

— — Vung 1

¢. So dd cAp nwée khong phin ving

Dy 13 so d6 cip nude ma hau hét cac cong trinh nha cao tang & Viét Nam dang st dung.
Tram bom bom nuéc 1én két, sau d6 nudc tir két s& cung cap nude cho toan bd ngdi nha.
Tram bom phai dam béo cap du luu lugng cho toan bo ngdi nha ciing nhu dam bao ap luc
dua lén két.
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Hinh 8. So d6 cap nwde khéng phan ving [5]

3. KET QUA VA THAO LUAN
3.1. So d‘(k) hé thong cé"lp nwée tiét kiém ning lwong ) . .
So do6 giai phap tiét kiém nang luong mai véi gia thiét toa nha tinh toan 60 tang, chiéu
cao tinh toan 12 180m, dién tich san mai 1a 2000m?. Ta chia so dd thanh 3 ving cip nudc
16n, mdi ving 20 tang, trong mdi ving ta chia thianh 4 ving cap nuéc nhé mdi ving 1a 5
tang. Luu luong cho mdi ving nhoé 1a q. Ap luc cho mdi ving nhé 1a h. May bom cho ving
I, bom v6i luu luong 1a 8q. May bom cho vung II bom véi luu lugng 1a 4. May bom vung
3.4 bom véi luu luong 1a q.

Phan tich so d6: Toa nha dugc ap dung so dd tiét kiém ning lugng hang A (nudc sach
lay tir mang ludi cdp nude) va so dd tiét kiém ning lwong hang B, Nude hang B 14y tir
nude mua khi qua mo hinh wetland roofs, nude tir bé xtr Iy nudc thai Bio-sac va nudc tir
san duong. Phia trén toa nha st dung thiét bj thu ning lwong mit troi cap cho nudc noéng.
Ngoai ra tirng khu vuc nho ap dung cong nghé méi may bién tan két hop tram khi ép, thiét
bi thu nudc mua cuc bd, hé théng nudc ty dong tir voi rua tay va bon tiéu nam va tai st
dung voi ria tay cap cho nude doi bon cau.

Vi cac nha cao ting hién nay chi dang sir dung so d6 truyén thong chua chia ving cap
nudc, chua st dung ddng thoi cac giai phap va tai sir dung duoc nudc xam trong toa nha.
Ngoai ra cac giai phap két hop nhu dung bom bién tan va tram khi ép két hop véi thu nudc
mua cuc bg, tan dung nudc trong toa nha va rng dung cong nghé tu dong. biéu nay dan
dén may bom hoat dong véi luu lwong giam, ning luong dién trong tda nha giam, nude
dugc st dung dung muc dich, tdn dung dugc nguén nuée mua ddi dao. Po 1a tinh mai
trong dé tai ma tac gia dé xuat va phan tich.
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Hinh 9. Sor do tiét kiém ndng lwong toa nha 60 tang dé xudt [5]

3.2. Phan tich cac gidi phap

a. So dd cAp nuéc hang A
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Hinh 10. So' do cdp nudc tiét kiém nang heong loai A [5]

So db cap nudc tiét kiém ning luong loai A (Hinh 3.2): Nudc cip tir thanh phd cip vo
bé chira nudc ngam A. Ddi v6i nha 60 ting ta ding so ¢6 phan ving ndi tiép (cho 3 ving
16n) mdi ving 20 ting, trong cac ving nho ta dung so d6 mac song song chia thanh 4 ving
nho mdi ving 13 5 ting. D6i v6i ving I ta ding 4 bom bién tan két hop véi binh khi ép cap
nude cho ting ving nhé (mdi ving 5 ting). Tuong tu d6i véi ving II nude tir bé chira trén
tang 20 s& dugc 4 bom bién tan két hop binh khi ép cip nude cho 4 ving nhod (mdi ving 5
tang). Di véi vung 3 ta st dung 3 may bom bién tan va tram khi ép cip nuée cho 3 ving
nho, riéng viing nho trén ding nudc truc tiép tir bé chtra nudc trén méi vira cap nudc, vira
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diéu hoa nang lugng bom. Toan bo nude s& duge hé thong thoat nude hang A phan phdi

va cap v€ cho muc dich str dyng la tam, voi rira chén, nau an, may gidt, nudc udng.
b. So do cap nudc hang B

So d6 cap nudc tiét kiém nang luong loai B (Hinh 3.3): Bé chira nu6c ngdm hang B s&
thu nudc tir nguén nudc mua duoc léy qua cac hé théng thu nudc cuc by, nudc mai nha da
qua hé théng wetland roofs va via hé s& qua xu 1y so bd va duoc trir & ddy, mot ngudn cap
nude 1a nudce phat sinh tir toa nha qua hé thong dng thoat nudc xam nhu nude rira chén,
nudc thoat san, qua hé thdng xir Iy nudc thoat nude sinh hoat cua toa nha ma & déy ta lwa
chon Cong nghé xtr Iy nudce thai Bio-Sac (Han Qudc), nudce tir bé chira nude hang B ciing
s& di theo so dd cap nudc tiét kiém ning luong nhu trén nhung s& qua hé thong ng cip
hang B cép cho xa bdn ciu, voi xit bon cau, nudc xa bon tiéu, dung cho tudi cay, rira dudng,
rira xe, chita chdy va cac hoat dong cong cong khac khong can chat luong nudce cao.
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Hinh 11. So do cdp nude tiét kiém nang heong loai B [5]

c. Tinh toan va so sanh 2 giai phap

c.1. Truong hop khéng dp dung so do tiét kiém néing heong

Nudce duge bom tir beé nudc ngam 1€n be nudce dit trén mai sau do cap cho 60 tang.

Gia thiét Iuu lugng cap cho mdi ving nho 1a g, ap luc 1 h

Khi d6 cong suat di¢n ciia may bom la:
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xQ,xH
| — y Ql 1 (kW)

102 x n,
Trong do:
- y: Ty trong riéng ctia chat long bom; (kG/m?>)
- Mb: Hiéu suét may bom;
V6i Q= 12q, Hy = 12h: N, = YX124X120 g YN =144 x K x g x h (kW)

102x 1, 102 x 7,

b. Truong hop dp dung so do tiét kiém ning lrong

Khi d6 tong cong suat dién ciia may bom cho toa nha:

N2 =Ni+ N1+ Ni2+Niz+Nig+Nojp+Noo+Nos +
N24 +Nn+ N3+ N32 + N33+ N3a (kW)
Téng cong suat dién ciia may bom cho toa nha:
No=32xKxqxh+Kxgqxh+2xKxgqxh+3xKxqxh+4xKxqxh+l6xKxqgxh+
Kxgxh+2xKxqxh+3xKxqxh+4xKxgqxh+Kxqxh+2xKxgxh+3xKxqgxh
+4xKxqxh=78xKxqxh (kW)
c. So sanh 2 gidai phap
Ta co:

Ny 78xKxqxh _ 54N, =0,54x N, (kW)
N, 144xKxqxH

Vay déi v6i phuong an 2 sir dung so dd tiét kiém ning luong ta tiét kiém duoc 46% so véi
phuong éan 1.

3.2.4. Ung dung mé hinh wetland roofs (WR) vao nha cao ting

Chi phi dau tu khi lip dat WR dang mé rong trung binh khoang 1 triéu/m?. Vay véi toa
nha 60 ting dién tich tinh toan 1a 2000 m? ta phai dau tu khoang 2 ty cho tong chi phi thiét
ké, thi cong, quan 1y, bao dudng mé hinh WR. Tuy gia thanh ban dau cho thiy viéc lap dat
WR cao va doi hoi ky thuét lip dit nhung tudi tho rat dai khoang 60 nam.

Bac hoi nude va

[E s thoat nudc cua ciy
ang don; . .
) glone Thanh loc  (yng phan phéi
Thye vat \ I
dam 14 \ A C“ /
Y ‘ _\,w/\. I
¥ ¥ XL I/ () Dau vao (hé thong
Tham thye o RNy /. twéi trr ddng)
vitaidgy N[/ O\
\ [/

Céu tric mdi nha

Phura

A .
(bé chira) Hiéu qué lim mit cic phong phia dudi

Hinh 12. Nguyén Iy hoat dong cia WR [6]
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V6i mai nha 2000 m? ap dung mé hinh WR tly theo timg ving va theo khi hau thoi tiét
khac nhau ma hang nam ta c6 thé loai bé khoang 16,9 kg chat 6 nhiém trong khong khi.

Véi lugng mua trung binh & TP. HCM 1a 1949mm/nam = 0,0056 m/ngay, lugng nudc
mua st dung khi qua m6 hinh wetland roofs la 60% vay véi dién tich toa nha dang tinh
toan 12 2000 m? thi hang ngay khéi luong nudc trung binh ta tiét kiém duoc 1a:

Qu = 2000 x 0,0056 x 60% = 6,73 m3/ngay

3.2.5. Tai sir dung nwée sinh hoat

Nudc di theo hé thdng thoat nude tip trung qua cong nghé xir Iy nude thai Bio-Sac (Han
Qudc). Nude sau khi duoc xir Iy s& di qua bé nudc ngdm hang B cua toa nha sau d6 cap
cho nhu cau dung nudc binh thudng nhu tudi cdy, rira dudng, nudc xa bon cau, bon tiéu
nam, rura san, voi rra chén tho.

3.2.6. Thu nwé'c mwa cuc bo

Ap dung vong hinh tron dit bén trong 6ng méang tai cac khép nbi thi phan 16n nude mua
d6 doc theo dudng dng va bi phan tach diém khép ndi ndy va chay qua mot 6ng ndi khac
dé vao bé chtra. Timg phong sé& c¢6 1 bé chira nude voi muc dich tudi cay, lau san nha va
cac hoat dong khong can chat luong nudce sach khac.

3.2.7. Nuéec tir voi rira tay tai sir dung dé dgi nha vé sinh

Nha vé sinh khong yéu cu chat lugng nude sach nén khi nude tir voi rira tay sé duoc
loc so bo sau d6 cap vo nha vé sinh, di cung véi giai phap nudc hang B cap cho toa nha.
Hé théng nay gop phan tiét kiém 18.900 m? /nam.

4. Két luan

Thuc té nay cho théy mot diéu, tiét kiém nang lugng noi chung va hé théng cép nuodc
noi riéng hién rat han ché. Van dé nay sinh & day dbi voi nha sidu cao tang do tiéu chuan
sir dung nudc ddi véi loai ndy phéi cao nén ngoai chit lugng nudc dam bao thi can phai
cép nudc lanh va nudc néng on dinh, viéc quan ly van hanh, bao tri, bdo dudng can dugc
chu trong t6i da, trong so d6 cip nude can c6 may bom du phong phong truong hop may
bom gip su cb.

Dbi véi mang ludi cap nude hang B ciing can c6 may bom dy phong phong truong hop
nhing thang mua khong on dinh s& bom nudc tir hang A qua cap nude dam bao tinh lién
tuc va on dinh cia hé théng. Nang luong mit trdi ciing can ndi véi dién cua tdoa nha phong
truong hop nhitng ngay mua lién tuc toa nha thiéu nude nong dé st dung.

Két qua nghién ctru chua di sat véi chi phi cu thé cua ting giai phap, Chi méi khai toan
so bd vé phan vung cap nudc chir chua di sau vao cac chi phi ting giai phap cu thé va so
sanh v&i chi phi st dung so d6 truyén thdng do viée thu thap sb liéu nha siéu cao tang gip
nhiéu khé khan.

Tuy nhién tir két qua nghién ciru cta dé tai trong viéc thiét ké hé thong cip thoat nudc
cho cac nha cao ting nham tiét kiém ning lugng, giam phat thai cac-bon, gop phan vao su
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nghiép BVMT va tig pho véi BPKH. .. sé cung cap thém cac thong tin can thiét cho cac
nha hoach dinh chinh sach.
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