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Toém tét - Nha cao tang la mot cong trinh doi hoi trang bj nhidu
hé thong ky thuat trong do co cap nudc. Bai bao dé xuét gidi
phap thiét k&, tinh toan hé théng cdp nwéc cho nha cao tang
théng qua viéc nghién ctru sw két hop gitka cAp nwéc phan viing,
bom bién tAn va may diéu ap nham t6i wu hoa hé théng cép nuéc
cho nha cao tang va giai quyét cac van dé lién quan nhw ap luc
khong dam bao, viéc anh hwéng clta hé théng cap nwéc dén két
cau, my quan cla cong_trinh dong thoi lam tang chi phi dién
néng. K&t qua nay cé thé dwoc st dung trong viéc thiét ké, lwa
chon hé théng c&p nwéc cho nha cao tang ciing nhw cac thiét bi
kém theo. Tir d6, nghién cru bd sung, hoan thién tiéu chuan cap
nwéc cho nha cao tang phu hop véi didu kién & Pa Néng ciing
nhw & Viét Nam.

Tir khéa - Cap nudc; nha cao tang; phan vang; bom bién tan; may
dieu ap.

1. D3t van a@é

Trén co sé quy hoach chung, Pa Ning ciing nhu cac
thanh phd 16n & Viét Nam dang nghién ctru thay di mo
hinh nha ¢ cho phu hop véi mot do thi hién dai: Trung tdm
thanh phd s& chuyén dan mo hinh nha thép tang sang nha
cao tang, 1a nha va cac cong trinh cong cong ¢o chiéu cao
tir 25m dén 100m (twong dwong 10 dén 30 tang) [1], giam
mat do dan sb, dé tiét kiém dat, danh dat xay dung cac
khong gian cong cong nhu cdy xanh, dudng giao thong.
Cung voi sy phat trién cua khoa hoc ky thuét thi nganh xay
dung cling c6 nhiing budce tién 13 rét. Nhiéu cong trinh nha
cao tang voi kién truc do s0 xuat hién khip noi, ngdy cang
dap ung t6t hon nhu ciu noi & va noi lam viée cia ngudi
déan. Tuy nhién, mét trong nhiing van dé con ton tai trong
vigc xay dung cac nha cao tang do la he thong cép nudc
(HTCN) HTCN con gap mot s6 vén d& phuc tap va nhirng
su ¢b lién quan dén cap nudc thuong xuyén xay ra nhu ap
lue nude khong dam bao, phan phdi nude khong déu, ciing
nhu cic cong trinh lién quan dén HTCN thudng anh hudng
16n dén két cdu, my quan kién tric cong trinh (két nudce, bé
chua), déng thoi chi phi dién nang cho HTCN hi¢n tai
thuong kha cao...
1.1. Hién trang cip nwéc cho nha cao ting ¢ Pa Néing

Khi thiét ké HTCN cho mét cong trinh, vin d& quan
trong nhat va can phai tinh dén trudce hét 13 luu luong nude
va ap luc nudc trong hé thong duong éng cip nude cua thanh
phd (TP). Ddi véi cac khu nha thip tang (4- 5 tang) & cac
nude, HTCN TP thuong dugc thiét ké du ap luc dé dua toi
moi cin hd & cao nhit, xa nhit. Trong khi d6 & Viét Nam, ap
luc nudc trong duong ong truyén dan thuong khong vuot
qua 4 Kg/cm? & dau mang va dén mang dich vu ap lyc con
khoang 2 kg/cm? & mot s6 khu vure, hiu hét cac khu vuc con
lai trong TP ap lyc du chi con nh6 hon 1kg/cm? di dé cung
cAp nudc vao cac bé chira cua timg cong trinh.

Abstract - High buildings are constructions that require equipping
with many engineering systems including water supply system.The
paper proposes the design solutions, calculation of water supply
systems for high buildings through research combining partition
water supply, variable-speed pumps and pressurized machines to
optimize water supply systems for high buildings and solve related
problems such as pressure uncertainty, the impact of water supply
systems on structure and aesthetics of the building as well as high
energy costs. The result can be used in the design and selection
of water supply systems for high buildings as well as accompanying
devices. Then,, additional studies are conducted to improve water
supply standards for high buildings in accordance with the
conditions in Danang, as well as in Vietnam.

Key words - Supply water; high building; partition; variable-speed
pump; pressurized machine.

Tai TP Pa Néang: Dung tir mang lui cAp nudc dudng
phd v6i bé chira nudce va tram bom ting ap. Ngoai ra mdi
chung cu déu c6 chung bé chira nuée, cic ho gia dinh
thuong c6 may bom va két nude riéng. Vao cac gio cao
diém, c6 nhiing khu vue ap luc nuée trung binh rat thap,
thap hon nhiéu so v6i yéu cau nhu khu vyc quan Son Tra,
hay gan cac khu resort thuoc quan Ngii Hanh Son dp lyc
nudce c6 khi xudng 3-5m (Hinh 1). Bé ° dap ng yéu cau cép
nudc thi mdi ho gia dinh ciing nhu mdi cong trinh bat budc
phai trang b bé chira, bom va két nuéc.
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Hinh 1. Ap Iie nuwée mot sé diém tai TP Da Ncing nam 2012
(Nguon: Céng ty TNHH MTV Cip nide Pa Nang)

Cac nha cao téng yéu cau luu luong 16n va dac biét cot
ap rat 16n. Vi vay, cung v6i HTCN bén ngoai, mdi toa nha
cao ting ¢ Pa Ning nhu Khach san Novotel Song Han, cong
vién phan mém Softtech (Quang Trung), toa nha Indochina
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Riverside (Bach Ding), hay can hd cao ¢ 34 ting Azura
(Tran Hung Pao)... thudng phai chon so dd cp nudc khong
phan ving c6 bé chira, tram bom ting ap va két nuée. Vi
so dd nay, nudc dugc bom 1én két, sau do tir két cép nudc
cho toan bo toan nha. Cir 4 - 5 ting dugc phéan thanh mot
khu vyce, nude tir bé chura duoc bom dat & tang ham bom Ién
két nude dat & tang mai, ong phan phbi nudc tir trén mai cap
xudng céc ting nha theo timg ving riéng biét. Trong timg
khu vuce cdp nudc cia nha cao tang, phai thiét ké va lap dat
céc thiét bi diéu chinh sao cho ap Iuc ty do ciia cac thiét bi
1y nu6e duoc on dinh, tranh ap lyc du qué cao.

Ngoai viéc cap nudce sinh hoat, con phai giai quyét cap
nudc chita chay.

DPoi Vv6i cong trinh nha cao téng, rat nhidu van dé can
giai quyet trong qua trinh thiét ké HTCN. Cong trinh cang
nhiéu tang bao nhiéu thi cac yéu cu dit ra phai giai quyét
cang phirc tap bay nhiéu.

Phan 16n céc cong trinh cao tang tai TP Da Néang déu sir
dung so d6 cdp nuéc nhu Hinh 2.
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Hinh 2. So d6 cap nudc dién hinh
1.1.1. HTCN cho khdch san Novotel Song Han

Hinh 3. Hinh dnh két muéc & tang thuwong
cua khach san Novotel séng Han

- Khach san Novotel Song Han gbm 36 tang, dugc chia
thanh 8 ving cép nude, voi 2 khu vue cap nude. T tang 7
dén tang 311a khu can ho chung cu cao cap co 5 vung cap
nude moi ving cap cho 5 ting.

- 5 vang cp nudc bén dudi déu sir dung van giam
ap ddu mdi nhanh dé giam bét ap luc cho cac thiét bi
vé sinh (TBVS). Ngoai ra, 3 ting trén cung phai sir

dung thém thiét bi ting ap dé dam bao yéu cdu cip
nudec, thiét bi st dung 1a bom va may diéu ap.

.- So odo cip nuée cua khach san Novotel Song Han
gom 2 bé chﬁg, 2 tram bom va 2 két nudc tréq mai voi thé
tich cac két lan lwgt 12 220 m? va 180 m® cap nuéc cho
toan bg cong trinh vai 2 khoi cap nudc song song nhau.

- HTCN néng cho toan b cong trinh 1a HTCN cuc
by. Trong mot vung cap nudc, cit 1 dén 2 ong diing sé
st dung chung 1 binh nudc nong.

1.1.2. HTCN céng trinh Vinh Trung Plaza

-So dd cap nude cho Vinh Trung Plaza dugc chia thanh 2

so do riéng biét, khoi chung cu va khdi van phong cho thué:

o Khdi chung cu gém 12 tAng duoc chia thanh 4 vung
cap nude. Vung I tur tang 5 - 7, vang II tur tang 8 - 10, ving
I tir tang 11 - 13, va vung IV tir tang 14 - 16.

+ Khdi van phong cho thué gém 8 tang duoc chia thanh
2 vung cap nudc. Vung [ tir tang 5 - §, vung Il tir tang 9 - 12.

-So dd gﬁp nudc gém‘Z bé chira, 2 tram bom va 2 két
nudc véi thé tich cac két 1an lugt 13 160 m3 va 180m’.
1.1.3. HTCN khach san Mecure — Pdo Xanh

Khach san Mercure —Dao Xanh quy mé 22 ting - 300 phong,

So dd cép nudc gém ¢ 1 bé chura thé tich 400 m’, tram
bom va két nuéce trén mai. Nuge duge bom 1€n két nude
trén mdi, sau d6 cung cép cho cac tang bén dudi. So do
gdm c6 6 6ng ding véi 6 Vung cip nudc:

- Viung It Ong dung 1 cép nudc cho ‘tang ham va ting
1-4. Ong dimg c6 d3t 1 van giam 4p tai tang 5.

- Vung II: épg dung 2 cip nude cho ting 6 - 10, van
giam ap dat tai tang 11.

- Vung III: Qng dung 3 cép nude cho ting 11 - 14, van
giam ap dat tai tang 15.

- Vung 1V: Qng dung 4 cap nudce cho tang 15 -16, van
giam ap dat tai tang 17.

- Ving V: Ong dimg 5 cip nudc cho tang 17 - 18, khong
c6 van giam ap.

- Ving VI: Ong dtmg 6 cap nudc cho tﬁng 19 - 21, sur
dung thém may bom tang ap va binh khi nén dé dam bao ap
luc nudce cho cac TBVS tur tang 19-21 hoat dong véi ap luc
dam bao.

) Toan bd cong trinh sir dung mot két nude trén mai voi
thé tich 120 m®.
1.2. Nhitng ton tai ciia HTCN cho nha cao ting

Viéc chia thanh nhiéu ving cip nuéc nhu nhiéu HTCN
cho nha cao tang 6 ba Niéng ciing nhu & Viét Nam hién nay
da giai quyet dugc van dé ky thuat, tire 1a da c6 thict bi giam
ap riéng cho ting vung, khi d6 chi con do chénh ap lyc gitra
cac tang trén va tang dudi cung cua vung nhung sy chénh
léch nam trong gidi han cho phép. Riéng cac tang trén cung,
tuy theo cao d¢ dat két, néu ap luc tu do t‘ai cgic véj nudc cua
TBVS khong du 3m ¢6t nude theo yéu cau toi thiu cua quy
pham thi phai trang bi thém h¢ thong bom c6 thung khi nén
d€ dam bao cap nudce cho cac tang sat mai ndy. Vi nha cao
tang, khong thé dung so do hé thong c6 6ng dimg chung cho
tat ca cac tang nhu cac loai nha thap tang.

Phuong 4n cap nude dung két nude trén mai, c6 hé théng
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céc dng dimg cép nude xudng cho cac khu vue va van giam
ap cho timg khu vuc ciing nhu so dd cap nudc ¢ sir dung
van giam ap & cac ting (Hinh 2) d3 giai quyét duoc van dé
phan phéi nude déu va khir ap lyc du, nhung lai tdn tai mot
van dé rat 16n vé chi phi dién ning cho may bom. M4y bom
phai dwoc Iya chon hodc lap dit sao cho du ap luc dua nude
1én két nude, sau d6 dira nude xudng tat ca cac ting bén dudi,
dién nang ti€u thy sé& rat 16m, khong kinh té. Trong khi do,
cac ving cap nude bén dudi yéu cau ap luc nho hon thi lai
phai khir 4p Iy du bang cac van giam ap cho timg ving nhur
vay 1a bat hop ly. Mot HTCN hop 1y 1a hé thong vira dam
bao gia thanh xay dung (Gxd) thap vira dam bao chi phi vin
hanh, dién ning dé Jbom nudc - gia thanh quan ly (Gql) nho
dé c6 gia dich vu cap nudce thip nht.

Vi vy, so dd cip nudc khong phan ving, chi c6 mot
két nuge dat trén mai chua dap ing duoc yéu cau vé& mat
kinh té. Thyc té cho thay gia thanh quan ly (dién nang dé
bom nudc) trong sudt thoi gian st dung la rat 16n. Ngoai
ra, voi so dd cap nudc hién tai thi thé tich két nudc rat 16n,
nhu tai khach san Novotel Song Han véi 2 két nude va thé
tich 1an luot 1a 180 m?® va 220m?, tai Vinh Trung Plaza la
160 m® va 180m? hay tai khach san Mercure 1a 120m* Viéc
xdy dung két nude vira co chi phi xay dung, chéng thim
16n dong thoi anh hudng dén két cau ciia cong trinh, dic
biét & ba Nﬁng la khu vuc thuong xuyén xay ra bao lon.
Vi vay, so dd cap nude c6 két 16n trén mai chua théa mén
yéu cau vé két cau ciing nhu kién tric ciia cong trinh.

Hién nay, do tai liéu vé thiét ké hé thong cap thoat nuédce
n6i chung va HTCN noi riéng cho nha cao ting co rét it,
viéc thiét ké, thi cong giam sat va van hanh quan Iy HTCN
gdp nhiéu kho khin va con nhiéu bét cap, it c6 lgi nhugn
kinh té cling nhu anh huéng 16n dén ket cdu, my quan cua
cong trinh, khong dép ung dugc yéu cAu cua thuc té.

Viéc nghién ctru dé xuét so d6 cép nude phi hop, dam
béo ca vé van dé ky thudt va kinh té cho cc cong trinh xay
dung noi chung va cho cong trinh nha cao tang noi riéng 1a
rat can thiét. Pong thoi, hién chua c6 tiéu chuén thiét ké cap
nuéc cho nha cao ting nén viéc dwa ra mot vin ban phap 1y
phuc vu cho viéc tinh toan thiét ké 1a hét sirc cén thiét.

2. Co s6 1y thuyét

2.1. Viin d@é phéin phéi nwéc déu trong nha cao ting

Theo cong thirc tinh thuy lyc co ban dé tinh toan luu
Iugng nudce chay qua voi (Q) c6 dién tich tiet dién o, chicu
cao (ap lyc) H.

Cong thirc tong quat cho tat ca cac loai voi va dng ngén la:
Q=pxwx2g.H (1

Trong d6:

- : Dién tich tiét dién 13 ra, m?.

- u: H¢ sb luu Iugng tinh cho mat cit ra.
D6i voi voi try tron gin ngoai, do dai cua voi
1>3d,1 :é ~10- 100 thi p = 0,77 - 0,55.

- H: Chleu cao (Ap luc); m.

- g: Gia tbc trong trudng, 9,81 m /s2 [7].

Cong thirc trén cho thay luu lugng nudc chay qua mot
voi nudc phu thude vao ap luc ty do trude no6 va diac diém

cAu tao cua thiét bi. Véi cung mot loai voi nudce:
— Ap luc nuée & tang 1 1a Hy (H4= 4Hg)1);
— Ap luc nuée ¢ tang 2 1a Hs (H; = 3Hg));
— Ap lyc nuée ¢ ting 3 1a Hy (Ha = 2Hg));
— Ap lyc nuée & ting 4 13 Hg.

 (Xet 6 trang thai dong khi c6 luu lugng nude chay trong
ong dung, ton that ap luc do ma sat khong dang ke).

- Quan hé gitta Q va ap luc tu do (Hig) Gng vdi moi loai
voi dugc bicu thi qua bi€u d6. Vi du véi duong kinh 15mm
(d15) (Hinh 4).

Qas)

dis

02 ———

]
1
1
1
I
1
2 H 4 (m)
Hinh 4. Quan hé qiita Q va Hiu cua mot loai thiét bi dung nuéc

Quan hé trén cho thay luu luong nudc chay ra tir cac
TBVS phu thude vao ap luc ty do trude nd. Con stre khang
thuy luc ctia mot loai thiet bi nao d6 da che tao la mét dai
lugng khong d6i. Nhu vay dé dam bao viéc phan phdi nudc
deu gitra cac tang nha cling nhu gitta cac TBVS thi can phai
6 cac thiet bi khur ap luc du ¢ cac tang bén dudi va tang
ap cho cac tang trén cung. D6 chinh 1a di€u kién dé phan
phoi nude deu gitra cc tang trong nha.

2.2. Cdc bién phdp phin phéi nuéc déu trong cong trinh

HTCN cho nha cao ting ¢ nhimng ddc diém khac nha
thap tang nhu sau:

- Nha cao tang thuong c6 nhiéu nhu cau cao vé& cép
nudc, doi tugng st dung nudc khac“nhau, hinh thirc dung
nuoce rat da dang. Cong trinh ¢6 thé do mot hodc mot s6
doanh nghiép quan 1y, nén déi khi can phan HTCN thanh
nhiéu viing va c6 dong ho tong riéng.

- Nha cao tang ¢6 chiéu cao 16m, 6 chénh 1éch ap luc
cling rat 1on. Trong cong trinh, khu vuc phia trén ap luc
nho, khu vuc phia dudi ap lyc 16n, tham chi rat 16n.

Mot trong nhiing yéu ciu co ban ciia HTCN 1a lam thé
nao dé phan ph6i nude déu trong toan by ngdi nha dé dam
bao ché d6 1am viéc ctia mang ludi phan phdi gan dung véi
tinh todn thuy luc ciia mang ludi.

Hién nay, trong cac HTCN ¢6 tram bom tang ap va ket
nudce van xay ra tinh trang cac tang dudi ding nudc thoai
méi trong khi cac ting trén thiéu nude. Nguyén nhan chinh
1a 4p lyc du ctia cac thiét bj & tAng dudi qué 16n dan t6i luu
lwong chay ra & cac thiét bi 16n hon tinh toan nhiéu lan.
Céc nha & ting trén ludn chiu thiét thoi vé& nuée dung trong
khi cac nha ting duédi dung thoai mai, du trit nuéc day vao
céc dung cy chira va khod céc thiét bj lai thi nudc méi dan
dan 1én dugc cac ting trén. Ngay ca khi ap dung so ) cap
nudce 1én ket va sau do dung duong 0 ong chinh trén mai aé
phan phdi nudc tir trén xudng, nhung néu khong co cac
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bién phéap khong ché ap lyc du ¢ cac tang dudi thi cac tang
trén van thieu nudc hodc khong co nude.

Bién phap khir ap luc du & cac ting dudi ciia ngdi nha dé
ap luc tu do cua cac ong nhanh cua cac tang déu nhau va cé
tri s0 bang 2-4 mét ¢t nude co the thuc hién bang cach:

- Lap dat van giam ap thuong xuyén tai cac 6ng nhanh
dung dé giam ap luc va gitr cho ap luc khong vuot qua gidi
han cho phep. Bién phap nay chua duoc thyc hién thudng
xuyén cho tat ca cc cong trinh dugc vi gia thanh cua thiét
bi nay rét dat.

- Lap dit cac rong den giam ap trong cac ric co ¢ dau
nhanh vao mdi tang - tuy thudc vao mirc du thira ap luc tu
do dé chon kich thudc rong den sao cho hop 1y nhét hodc
1ip rong den trong tirng thiét bj ding nudc. Bién phap nay
trude day da dugc thuc hién, nhung do cac déi tugng dung
nudc & tang dudi thich dung nudc manh nén ho da ty thao
bo céac rong den.

- Lap dit van diéu chinh tai cdc dau 6ng nhanh cta mdi
tang. by 1a yéu cau bt budc khi thiét ké, phuc vu viéc
thay thé, sira chira cac thlet bi trén ong nhanh. Khi str dung
van diéu chinh dit ddu éng nhanh, t1et dién duong bng giam
dot ngdt tr Q sang o thi s€ xdy ra tdn that cuc bo tai van,
cong thuc tinh ton that cuc bo:

he=¢e—— 2)

Trong d6:
+ & Hé sb ton that cuc bo; & =0,5 (1-0/Q);
+v: Van téc qua van ciing tang lén.

Khi xay ra tdn that cuc bd tai van thi ap lyc tu do sau
van s€ gidm xuong gia tri ap luc yéu cau.

- Dung céc loai dng, cac loai thiét bi c6 duong kinh khac
nhau trong céc tang. Nhiing tang dudi c6 ap luc tu do 16n thi
duong dng va thiét bi c6 duong kinh nho va ngugc lai. Bién
phép nay hién nay chua duoc thyc hién ¢ Viét Nam boi vi
nguén vat liéu va thiét bj nhap tir nuéc ngoai vé hodc san
xuét trong nudec déu chwa c6 duong kinh nho hon 15mm. Do
trén thi truong khong c6 sin cac loai thiét bj va duong dng
c6 duong kinh nhé hon 15mm, nén céc nha thiét ké va ngudi
tiéu dung ciing chwa quan tim dén viéc dung cac loai dng
nay. Diéu nay c6 thé thyc hién dugc theo thoi gian khi nha
cao tang d3 xuét hién nhiéu, khi ma van dé tiét kiém nudc da
tro thanh nhu cau va ¥ thirc ciia nguoi sir dung va céc loai
duong ng thiét bi da tr thanh phd bién trén thi truong. Khi
str dung duong dng chinh phéan phdi tir phia trén nhu cac
HTCN nha cao ting & Pa Ning dang st dung, thi viéc tinh
toan chon duong kinh dng dimg cép nude theo V>Vkte vira
giam kinh phi lap dat mang ludi vira khir duge ap lyc du 6
c4c tang dudi dé gop phan phan phéi nude déu.

Khi tinh toan thiét ké HTCN, yéu cu co ban la phai
dam bao cung cap day du luu lugng ap luc theo yéu cau
cua doi tuong st dung. V& mat ap luc, HTCN dung két trén
mai hodc tram bom khi nén déu phéi dam bao ap luc ty do
(Hiq) tai TBVS bét lgi nhit trong nha (cao nhat, xa nhit) dé
cac TBVS do6 1am viéc binh thudng.

Goi chiéu cao xdy dung ctia mdi tang nha tir i &én k 1a
H., khi d6 ap luc tai TBVS ¢ ting dudi ké tiép no 1a:

Hid*=Hid' + Hi - hix. (€))
hix: La ton that ap luc trong doan ong dung tir i dén k
khi tai luu lugng nudce cho cac tang phia dudi.
Tuong tu ta c6: Hy' = Hi* + Hy- hy, (2.4)
Hi'=Hi' +2H;- Y hi, (2.5)
Dé dam bao phan phdi nudc déu giira cac tar}g hay néi
cach khac ap lyc ty do & cac TBVS cua cac tang tuong
duong nhau, ta co:

Hoac

Hid' ~ H* ~ Hid (2.6)

Ta phai tinh toan thuy lyc sao cho:
Ht - hk-1 = 0 hay Ht = hk-1 (2.7)
Hoic: 2Ht- )" hi-l=0 (2.8)
Hay: 2Ht=)" hi-l 4)

C6 nghia 1a cho phép ton thit ap luc trong doan éng dimg
ndi giita hai tAng twong duong vdi chidu cao xdy dung cia
mdi tang. Diéu nay co thé thuc hién bang cach chon van tde
trong dng tang 1én dé giam duong kinh éng nhdm ting tén
thét ap luc. Thong thudng khi tinh toan thuy lyc mang ludi,
chon duong kinh 6ng theo van toc kinh & (V= 0,5-1 nys)
voi chleu cao mdi tang tir 3-4m thi ton that ap lyc trong dng
dimg ndi gitra céc tang chi nam trong khoang 0,2-0,9m. Vi
vay de dat myc tiéu 1a tén that nay tuong duong vi chiéu
cao tang (3-4m) kién nghi chon van toc 161 hon vén toc kinh
té, nhung khong 16n hon 2,5 I/s gidng nhu tinh toan mang
ludi khi cé chay [2].

- Mot trong nhitng nguyén nhan gay that thu, that thoat
trong cac HTCN 1a viéc dung hop ddng khoan. Viéc tinh
khoan tién nudc theo dau nguoi gay khé khin cho viée
phan phdi nuée déu, diéu d6 hoan toan phu thudc vao y
thirc tu gic va tinh than lam cha ciia mdi ngudi. Hién nay
cac Cong ty cap nu6ce co chu truong xoa hop ddng khoan,
lap dat dong hd cho tit ca cac khach hang (ké ca trong cac
khu chung cw) nhdm giam thét thoat nudc va tao didu kién
thuén loi cho viéc phan ph01 nude déu.

Hién nay céc nha cao tang déu dugc lip dit dong hod
nudce cho tirng cén hg, nén viéc phan phéi nude déu gitra
cac tang da thuan loi hon va da duoc khic phuc.

2.3. So' do cdp nwéc
2.3.1. So do cdp nwée phén ving song song

Keétnuoc + + r

_ [ - Lt
Vuang 3

. L+ a3 |t
Lt Lt Lt

Eét nudéc + + +
L+ L+ L+
Ving 2 Lt Lt a2 |t
L+ Lt

t 1
-t Lt
|+ @ [
. Lt

Hinh 5. So d6 cap nudc phdn vimg song song cho nha 12 tang.
Phan chia s6 ting nha ra cic ving khac nhau dé tao ap
lyc dong dcu cho cac vung. Moi vung tir 4-5 tang [4]. Véi
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s6 tAng nha cia mdi ving nhu vay 13 hop 1y vi d6 chénh ap
luc giita cac tang khong 16n 1dm. Hinh 5 1a so dd HTCN
phan ving song song 4p dung cho ngdi nha 12 ting. Hé
thong phan 1am 3 viing v6i pham vi phuc vu ctia mdi ving
1a 4 tAng. Cac ving déu c6 sé TBVS gidng nhau nén cac
méay bom cip nudc cho cac ving c¢é luu lugng bang nhau
(Qs = Q1 =Q2=0Q3), con cdt ap cua cac bom thi khac nhau.

‘May bom vung 1 phai dua nudc 1én dugc TBVS bét loi
nhat ¢ tang 4 nén co6 cot ap can thiét cua bom Hg). Tuong
tu may bom vung 2 phai bom nudc 1én duge TBVS bat loi
nhat 6 tang 8 nén: He,~2Hg:. Tuong ty may bom vung 3:
Hg3~3Hzgi, thuc ra theo nguyén tac tinh toan néu noi bom
song song thi Hg3 < 3Hp;.

Cong sudt dién ciia may bom ving 1 1a:

y*O * Hp
== (kW) (5)
102%*n,
Trong do:
- y: Ty trong riéng cta chit 1ong bom; (kG/m?);
- Mv: Hiéu xuit may bom.

< Y

bit 027, =K—>N;=K*Q:* Hp
Khi d6 cong suit dién cia may bom ving 2 1a:
N2 :w = 2K*Q1*HB1 = 2N1
102*1,
Khi d6 cong suit dién cia may bom ving 3 1a:
N3 M = 3K*Q1*H31 = 3N1
102*p,

Tdng cong suét dién clia cac may bom cho cac ving la:
Np=N;+ N+ N3=N;+2N; +3N;=6 N, [5]
2.3.2. So dé cdp nuée phan vimg néi tiép

Theo so dd nay nha cao ting ciing chia thanh nhidu
ving khéc nhau, moi ving tir 4-5 ting. Tai mdi ving c6 dat
méay bom riéng. Ap luc may bom twong mg cho yéu cau
cép nudc cua mdi ving.

[ &t nurére

1 T +
t ks +
Ving 3
B3 T T Q3 T
1 ks t
él nwée + + +
T T T
Ving 2
B2 g T T Qo T
T T T
ét nurére + + +
+ t t
Ving 1 + + ™ +
+ t +

—Ox;

Hinh 6. So d6 HTCN phdn ving néi tiép nha 12 ting
Nguyén tic lam viéc ctia may bom Ia luu lugng may
bom ctia vung 1 bom nudc vua cung cap cho vung 1 vira
bom vao két nudc cho ving 2. May bom cua vung 2 dat
trén tang cao nhat cia vung 1, vira bom nudc cho vung 2

vira bom vao két nudc cho vung 3. Va ctr tuong tu nhu vay,
cac may bom nudc cta vung trén nhan nudc tr mady bom
cua vung dudi. Khi dé ¢t &p may bom cac vung trén chi
tuong duong vdi cdt &p may bom cta vung 1. Luu luong
cua cac may bom cua vung duéi 16n hon cua cac vung trén.
Két nude (kiém bé chira cho ving tiép theo) ctia cac ving
dudi cling 16n hon cac vang trén. Gia sur ¢6 hé thong phan
ving noi tlep cho mot nha 12 tang, ¢6 3 ving cap nude voi
s6 tang mdi vung 1a 4 (Hinh 6).

May bom vung 1 phai bom du luu lugng cho ca 3 ving
nén: Qpi ~ 3Q, thyc ra theo nguyén tac tinh toan cho timg
loai dng néu nbi tiép hé thong lai thi Qg1 <3Q;. D6 1a tinh
cho thoi diém ding nu6e nhiéu nhét, con khi bom lam viéc
dicu hoa thi luu luong cua may bom con c6 theé gidm hon.
Tuong ty mady bom vung 2 phai bom du luu lugng cho
vung 2 va 3, nén: Qgz =2Q;. May bom vung 3 chi phuc vu
cho riéng vung 3, nén: Qgs= Q.

* Cot ap cua cac may bom:

Hpi =~ Hp2 ~ Has

- Cong suét dién may bom ving 3:
y*O *Hp

102%*n,

b —
Y
102* 1,
- May bom vung 2:
*20*H
Nab :w = 2K*Q *Hp,
102*7,
- May bom vung 1:
*30*H,
N = w = 3K*Q,*Hp,
102*7,
Téng cong suit dién cho ca 3 may bom ciia 3 ving la:
N3b+N2b+N1b:N1 +2N; +3N; =6 N;
_ So sanh hai truong hop phan ving song song va nbi
tiép, ta thay chi phi dién nang cho ca hai truong hop la
twong duong nhau.

bat :K—)N3b:K*Q1*HB1:N1

= 2N1

= 3N1

Phuong phap phan ving ndi tiép c6 thuan loi 1a ap luc
clia may bom nho, trang thiét bi va duong 6ng thuan tién
nhung c6 kho khan trong viéc xay dung cac két nudce kiém
bé chira nude cua cac ving, 1am ting tai trong ctia cong trinh.

Dé dam bao yéu ciu an toan vé chita chay cho nha cao
tang, nguoi ta thuong ap dung giai phap cr cach 13 dén 15
tang thi dé trong mot ting dé ciru nan va tan dung tang do aé
b6 tri he thong ky thuét cho ngoi nha. Vi vay, co thé sir dung
cac tang d6 dé dit bé nude va tram bom ndi tiép. Phan ving
nbi tiép chi nén ap dung cho chiéu cao ng6i nha >100m [6].
2.3.3. So do cap nwée khong phan viing

Dy 1a so dd cip nudc ma hau hét cac cong trinh nha
cao tAng & Viét Nam ciing nhu tai Pa Ning dang st dung.
Tram bom bom nudc [én két, sau d6 nude tir két s€ cung
cap nude cho toan bd ngdi nha. Tram bom phai dam bao
cap du luu lugng cho toan by ngdi nha ciing nhu dam bao
ap luc dua lén két.

Hinh 7 14 so d6 cap nuéc khong phan ving cho nha 12
tang. Lic d6 bom ¢6 luu lugng Qg = 3Q,. Theo nguyén tic
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tinh toan luu luong thi luu lugng cia toan bd ngdi nha ¢
doan o ong cudi cung phai 1a Q #3Q; vi ¢6 ké dén hé sb hoat
dong dong thoi (F) ctia cac TBVS trong ngbi nha (hay xac
suat hoat dong ddng thoi cuia chiing). Khi s TBVS trong
doan dng tinh toan cang 16n thi hé s6 ndy cang nho. Vi vay
theo nguyén tic do6 thi luu lugng cua mot may bom chung
cho toan nha s& nho hon tdng luu lwong ciia cac may bom
riéng cho cac vung. Dé thuén tién cho viéc tinh toan so sanh
kinh té, tam coi Q = 3Q;.

Ap lyc may bom chung cho toan ngdi nha phai dam bao
dua nudc 1én két dat & tang mai, nghia la Hg= 3H,.

—

Két nwéc

L
Van

giamap

R S A R o = 0 TN A SN i
T o T
A i i

Bom nwéc

Hinh 7. So d6 cdp nude khéng phin vimg
Néu khong phan ving cép nudc thi cong sudt dién cho
tram bom chung la:
*30 *3H
Np = w = 9K*Q,*Hp,
102*1,
So véi HTCN phan vung, thi HTCN khong phan vung
(c6 nghia 1a tram bom cap nude cho toan bo ngdi nha va
két nugce dat ¢ tang cao nhat) s€ co nhicu bat lgi hon:

= 9N1

- Vé vin @é ap luc die va phdn phéi nwée déu: Néu mot
ngdi nha cao ting chi c6 mot may bom ap lyc thi ap luc cia
méay bom d6 phai dam bao dua nude 1én ting cao nhat, dam
bao nhu cdu ding nudc cua cac thiét bi ¢ ting cao nhit.
Nhu vay ap luc nuée & cc ting dudi s& qua 1on. Theo tinh
toan so bo thi ap luc can thiét cho ngdi nha 10 tang la 35-
40 m, 15 tang 1a 60-65 mét, 20 ting la 75-80m. Liic d6 ap
lyc tai chan cac Ong ding & tang 1 ciing twong ung 1a 35-
40m, 60-65m va 75-80m. Diéu nay dan téi viéc khir ap luc
du & cac tang dudi dé dam bao ap luc tu do & cac thiét b
tuong ddi déu nhau dé phan phdi nuéc déu, va ché do lam
viée cua hé thong sat véi tinh toan s& gap nhiéu kho khan.
Ap lue du qua 16n cling gdy tré ngai cho ngudi su dung,
gay tleng on khi str dung, kho diéu chinh nhiét d6 khi dung
voi trdn néng lanh...

- Vé van dé hiéu qua kinh té: Trong nha cao tang, cac
TBVS duoc trang bi hoan chinh, sé lugng thiét bi nhiéu,
tiéu chudn dung nudc cao, luu lugng tinh toan 16n, nén
duong kinh cac 6ng diang phén phéi ciing kha 16n. Néu bd
tri duong 6 6ng chinh phan phdi phia trén, bom nudce 1én két
r0i tir két phan phbi xudng cac tang dudi thi duong dng
ding c6 dang phia trén to, phia dudi nho, dung tich két
nudce anh huong dén két cdu cua nha. Nguoc lai néu bd tri
duong ong chinh phan phdi tir dudi 1én rdi din dén cac

ting, dudong 6ng 1én va xuong ket chung thi dung tich két
nu6e nhd hon nhung duong 6ng ding cép nudc co dang
duéi to trén nho, didu d6 lam cho 4p luc tu do & cac ting
duoi cang lon. Ca hai truong hop trén déu dan dén gia
thanh xay dung mang 16n, vi cac doan 6 ong phia du phai
c¢6 duong kinh 16n dé tai luu lugng cho céac doan sau. Néu
s0 v6i phuong 4n phan ra timg ving cip nudc thi dudng
kinh dng s& nho hon, gia thanh xay dung s& giam.

- Vé van @é tiéu hao dién nang cho mdy bom: Khi mot
ngdi nha cao tang ding mot may bom chung cho toan ngoi
nha thi may bom d6 phai du luu lugng cung cip cho toan
ngdi nha va ap luc phai dam bao dwa dugc nude 1én ting
cao nhat. Trong khi d6 nang lugng dién tiéu thy ty 1¢ thuan
voi luu luong va cdt ap cua may bom. Do d6 chi phi dién
ning cho viéc bom nudc khi khong phan ving cip nude
bao gid ciing 16n hon truong hop phan ving. Ty sb giira
chi phi dién nang khi phan vung so v6i khong phéan vung
v6i s6 ving 1a 3, 4, 5 lan luot 1a: 6/9, 10/16, 15/25. Ty sb
nay cang nho khi s6 ving cang nhiéu [4].

Tu cac tinh toan phan tich trén, ta c6 thé rit ra két luan:
Vi ciing diéu kién vé chidu cao va sé ting nha, néu phan
HTCN ra cang nhiéu ving thi chi phi dién nang cho may
bom cang giam. Tuy nhién khong thé phan ra qua nhiéu
vung cap nudce vi phai s dung nhiéu loai may bom. Viée
phén chia mdi viing cap nudc tir 4 dén 5 tang 1a vira phit hop
cho viéc phan phdi nude déu, giam chi phi dién ning vira
giam bot st dung bom.

3. Pé xuit giai phap cAp nwéc phit hop cho nha cao ting

V6i viée sir dung so dd cép nudc phan ving di giai
quyét duogc van dé phan phdi nude déu, tiéu hao dién nang
va tinh kinh té. Tuy nhién véi viéc sir dung két nudc van
anh huéng nhiéu dén két cdu cua cong trinh, dic biét véi
nha cao téng, ty 1€ chiéu cao so véi dién tich bé mat xay
dung 16n thi mic d6 anh huong cua két nudc cling ty 1€
theo. Dé giai quyét bai toan trén thi viéc tim kiém mot thiét
bi thay thé cho két nudc 1a mot trong nhitng giai phap hop
1y. Mot trong nhiing giai phap hiéu qua cho viéc giam thiéu
kich thudc cua thiét bi ciing nhu giam tac dong cia HTCN
dén két cAu do6 chinh 12 may bom c6 sir dung bé bién tan.
Vé6i may bom c6 str dung bo bién tan thi bom co thé hoat
dong lién tyc nhung s& c6 thoi diém luu lwong nude s
dung rat it, kéo theo $6 vong quay cua bom nhd, hai dong
co. Chinh vi thé, d& kéo dai tudi tho cua bom thi can két
hop bom bién tin véi may diéu ap.
3.1. Trwong hop mdy diéu dp két hop véi mdy bom khong
sit dung bj bién tin
3.1.1. Tinh todn thé tich nwée diéu hoa heu lwong

- Khi binh vira tich day nudc thi thé tich binh V,, ap luc
dén P, bom ngimg hoat dong, liic nay trén mang ludi tiéu
thy mot lwvgng nude 1a x (m*/h).

oo \ \ Vn
- Thoi gian lam can binh: t; = — (6)
X

- Khi binh hét nude, ap luc giam xuéng co gia tri Py,
bom ty ddng chay, bom nudc vao binh va mang cé luu
lugng Qy(m*/h).

- Thoi gian tich ddy binh:
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Vv,

L= (7
O -
- Téng thoi gian cia mot chu ky dong mé may bom:
V, V,
t=t1 +th=—+ (8)
X Qb -
2
ol X ©)
t 0O,

Tim gia tri ciia x dé cho thoi gian t 1a 16n nhat (Chu ky
dong mo bom dai nhat) hay Vn/t 1a nhé nhat. Muon vay dao
ham phuong trinh trén theo x va cho bang 0 ta c6:

(7).
SNV S P ¢

X == 10
dx Qb 2 ( )
Lay dao ham bac 2:
(%
t)__2 <0
dxz Q;,
Phuong trinh c6 diém t cuc dai tai:
O
== 11
5 (11
Thay gia tri x vao phuong trinh (8) ta duogc:
4V,
.4 hay V, = 10 (12)

b
Trong do: t la thoi gian cho phép cua mdt chu ky dong
m¢ may, do nha san xuat quyét dinh, thuong s6 lan dong
mé may bom khoéng qua 4 lan/h [3]. Co the viet:

_9
Va 7 (13)

V6i Z 1a s6 1an dong mé may cho phép trong mot gio.

3.1.2. Tinh todn thé tich chira khi can thiét dé diéu hoa dp
lyc va thé tich binh

O ap luc tdi thiéu Py, khi choan ca binh: Vin=Vax (14)
Vii: Thé tich khi khi bi nuéc nén dén ap luc téi da Py,

Vo - Vik =V, (15)
Theo dinh luat khi nén B61 — Maridt ta co:
P1V1k = Pszk hay
B_Vu R-B_, Valu Vo o
R Vzk R Var Var
Trong do:

- Py: Ap lyc tuyét d6i 16n nhét trong mang bang ap luc
bom + ap lyc khi quyén (Bar).

- P2: Ap luc tuyét dbi nho nhét trong mang bang ap luc
min yéu cau + ap luc khi quyén (Bar).

A y . v,
- Vak = Vpinn: The tich binh di€u ap; véi Vo = 7

& Viinh = O
4zZf

hR-P
1
Khi dung tich ctia thing chira nuéc cang 16n —sb lan

(17)

- f: HE s0 diéu ap; voi f=

dong mé may trong mot gio cang it va nguoc lai.

. May diéu 4p thuong dung trong HTCN mang kin bao
gom may bom ap luc, binh ap lyc, thiét bi di€u ap va thiét
bi tao ap (may nén khi).

T T T

1 o o T
H3

b b o3 T

o o T

T T T

“VHZ h o h o T

h o h o oz T

h o h o T

T T T

T T i

H1 + + a1 +

T .
B2 B3

Hinh 8. So'd6 HTCN c6 may diéu dp
HTCN theo nguyén ly mang kin ddm bao duy tri dugc
ap luc can thict, dam bao nhiét d6 nudc va dam bao dicu
kién v¢ sinh.
3.2. Truwong hop mdy diéu dp két hop mdy bom co gan bo
bién tin

Dbi véi bom str dung bé bién tan thi tram bom s& hoat
dong theo nhu cau vé luu lugng va ap luc nude sir dung
bén ngoai mang ludi. Viée thay ddi ap luc va luu lugng bén
ngoai s€ dugc truyén vé& bo cam bién ap suit, cam bién ap
suat dua ra diéu khién t6i uu cho b bién tan, bo bién tan
dugc xir Iy dé dwa ra tin sé thich hop cho dong dién vao
dong co may bom. Viéc thay dbi tan s6 s& 1am cho sb vong
quay cia may bom thay dbi kéo theo viée diéu chinh cot ap
va luu luong vé diém lam viée yéu ciu.

Tuy nhién khi cac tin hiéu dau vao hay cac kich thich
cam bién c6 do bién thién nho hon d6 nhay cho phép cua
cam bién thi b vi xir ly s& khong lam viéc, tan s6 dong
dién khong thay ddi, ché do hoat dong cia bom cling khong
thay ddi theo. Dléu do s& lam cho nhu cau sir ~dung nuéce
khong dam bao ca vé cot ap va luu lugng. Dé giai quyet
vén dé trén thi viéc b sung thém mdt binh diéu ap gitp on
dinh luu luong va c6t ap trén dudng 6 ong day cua bom la rat
can thiét. Dong thoi binh diéu ap con gitp cho viée 6n dinh
cot ap va luu lugng trong truong hop nhu cau dung nudce
tang 1én roi giam xudng trong thoi gian ngén nho hon thoi
gian chay tbi thiéu cia may bom, hién tugng nay thudng
xay ra vao ban dém. Luc nay thé tich ciia binh didu ap s&
nho hon nhiéu trong truong hop khong sir dung bo bién tan.

Dung tich binh diéu 4p khi két hop véi bom bién tin
duoc tinh theo cong thire sau:

V= Q;T (Lit) (18)

Trong do:

- V: Dung tich binh ép luc (L);

- Q: Luu luong cua 1 bom (L/ph);

- T: Thoi gian chay tdi thiéu ciia bom (Phat). Ddi voi
cong trinh cong nghi¢p T =1~2 phit, con nha dan
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dung thuong 14y thip hon khoang 5-10 gidy [8];

- K: hé s6 su dung cta binh phu thudc vao ap suat lam

viée ctia hé thdng, thuong K=0,9.

May diéu ap dugc ap dung cho cac nha cao tang, HTCN
dugc phan thanh cac ving riéng biét, mdi ving cap nude
c6 mot hé thong didu 4p riéng. May didu 4p c6 thé dit &
tAng him, ting mot (¢ cac goc chét, goc quay 6 t6) hodc
lung chumg nha (trong HTCN phén vung). Cac thung khi
va nu6e duoc dat ndi voi may bom, khong nhét thiét cac
thung nay phai gin may bom, ma co thé dat & bat ky vi tri
nao mién 1a trén dudng 6ng ddy ciia may bom.

Ngay nay cac cong trinh cao ting xudt hién rat nhiéu,
mit khac thiét bi c¢6 san, do d6 nén st dung cac may diéu
ap trong HTCN nha cao ting

Tuy nhién, d6i v6i cac nha cao tang c6 chidu cao trén
100m thi khong nén sir dung HTCN theo nguyén 1y mang
song song. Boi vi luong nuée cép cho nha cao tang nay la
rat 16n, néu sir dung cac binh khi nén dé du trir nuée thi gia
thanh sé& tang nén rat nhiéu.

4. Két luan

Nghién ctru da dua ra dugc phuong phap cAp nuéc an
toan cho nha cao tang, d6 1a chon so d6 cap nudc phan vung
v&i bom bién tan két hop may diéu ap. Bén canh van dé vé
hiéu qué k¥ thuat va kinh té nhu da phan tich ¢ trén, so do

d& xuét da phin nao giai quyét dugc bai toan két ciu cho
cac cong trinh cao tang do két nude trén mai tao ra. Hién
nay, 6 Viét Nam, cac tiéu chudn, quy pham xay 1ap va quan
Iy hé thong cAp thoat nuée cho nha cao tang con it. Viée
som dua ra ti€u chuan quy pham vé thiét ké HTCN cho nha
cao ting mot cach ddy du s& tao diéu kién cho cong tac thiét
ké va xay dung c6 dugc nhing co s¢ phap 1y 1 rang hon
va phi hop v6i xu thé phat trién ctia hién tai.
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